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N- (1- BENZYL- 2- OXO 2- (1- Pl PERAZI NYL) ETHYL) - 1- Pl PERI

BI#(M%@(AM D- DERI VATI VES AND RELATED COMPOUNISE/EH}4/000087
AS CGRP- ANTAGONI STS FOR. TREATI NG A HEADACHE 5 The
:E)E[hesent i nvention relates to new carboxylic acids and

B2ReéEkt ers thereof of general formula 4 O Ar R

\- ) =RENER- 2-@<dr2q1ip}ﬁztmlzmw.§lé9rmh 1-bReRMIRCARBOXID-
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phyS| ol ogi cal |y acc@BEADNG AdBALBACHEer eof with

conpositions containing these conmpounds, the use
Thé predeht RVBnHoP eslaRe %0 hew ddrBoRylieRrtidy A tHdesterfthereb’ of
In the above general fornula | R denotes a
gensielfesavlar at ed 5- to 7-nenbered di aza, triaza or
S, S-di oxi do- thiadiaza heterocycle, 20 while the
abové;nentioned het erocycl es are linked via a nitrogen
atom and are characteri sedAry a carbonyl group or
sul phonyl group each%lanked by 25 two nitrogen
atons, Moy titutedlat oge or~at two carbon
atons by an a ~Nohenyt”, yr“HTLﬂ\ﬂ,Rhienyl or
1, 3-thiazolyl group, while t éﬁggyﬁtuents may be
identical or different, 30 0° x* Axt 0

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

In the above general formula |

R denotes a monounsaturated 5- to 7-membered diaza, triaza or S, S-dioxido-
thiadiaza heterocycle,

while the above-mentioned heterocycles are linked via a nitrogen atom

and

are characterised by a carbonyl group or sulphonyl group each flanked by
two nitrogen atoms,

may be substituted at one or at two carbon atoms by an alkyl, phenyl,
pyridinyl, thienyl or 1,3-thiazolyl group, while the substituents may be

identical or different,

and the double bond of one of the above-mentioned unsaturated
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and the doubl e bond of one of the above-nentioned
unsaturated 2 heterocycles may be fused to a benzene,
pyridine or quinoline ring,2while the phenyl,
pyridinyl thienyl, or 1,3-thiazolyl groups cont ai ned
in as mell as benzo- pyrldo- and qU|noI|no fused
heb%tﬁ&%l%smah be fesedfochhebresRaMEidiE Apguinoline Ting,
additionally be nono-, di- or trisubstituted by
fluorine, chlorine or brom ne atons, by al kyl, al koxy,
ni t r owvhite thpl pheoyl, pridiyyl sthigrtyl, oy |1, 3-hikzdighdrobps gontained
itifluorone

21 Ko B R S B Pigerh e and IR R PRiefpeycies in the
am ”Ocarﬂéﬁtskéléfﬂn%ay @Hﬁﬁl'oﬁﬁw B@‘nﬁh%o agi. BPﬁ%ngfﬂﬂed By

al kyl am nocar bonyl , "~ di al kyl @m nocar oni/
met hyflusrieei oiiprine anbrasoiaetzsonsaby atkyl, alkexroyitro, aliwithio,

i 11 41BVERERATT Sl e oo, Poeninony,

grou ﬂﬁﬂuw@tﬁeﬂhiﬂ hel kék%‘aﬁ'lbér\w Ni=fiboRy, ditkylgeima, %?Hrcﬁdy
different, 15 Ar denotes phenyl, 1 -naphth

2- naning: ace@tanan%nr@p@nw@@mﬂﬁyamlnocarbonyl

e e R s e

4- i matainocytbondlanhbydlkdnoyi clano| riflucrdthexy,! |

i Lglttﬁ{jqn lr@pm—:;tﬂ?,)i(jti\iq?l %f@q%#ebﬁ?@ﬁ?@pylﬁ@nfluoromethylsulphonyl
ydi nyl,

aui nal S B b Slien tPg el o ™

above nmenti oned aromati c and het eroarorrat| C groups nmay

s
te&bﬁ?@ro Mafahéﬁx’l 19{-%@% y@ﬁrrié‘fl“htﬂ?ﬂ mdo|-%5y| gf-fb#ﬁﬁd-

phenyl al rou

1r¢wm;+3aylk6xmldazpﬁal,m et imyidazay i abieay Brigienyl,
ERDRE e Biseatp it SR

ZBHillhydreblémiufB]}’uerenz thm@r pgAdinyl, quinolinyl or isoquinolinyl
al kyl am nocar bonyl , al kyl am nocar bonyl , al kanoyl ,

greyéno, trifluoronethoxy, trlfluoronethylthlo
trifluoronethyl sul phinyl or 30
trifluoronethyl sul phonyl groups and the substituents
mewhilegthiedidbaveeraéntameddarbfratierand heteroaromatic groups may

additionally be mono-, di- or trisubstituted in the carbon skeleton by

fluorine, chlorine or bromine atoms, by alkyl groups, Cs.s-cycloalkyl
groups, phenylalkyl groups, alkenyl, alkoxy, phenyl, phenylalkoxy,
trifluoromethyl, alkoxycarbonyl, carboxy, dialkylamino, nitro, hydroxy,
amino, alkylamino, acetylamino, propionylamino, methylsulphonyloxy,
aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl, alkanovl,
cyano, trifluoromethoxy, trifluoromethylthio, triflucromethylsulphinyl or
trifluoromethylsulphonyl groups and the substituents may be identical or
different,

Y denotes the methylene or the -NH- group,
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Y denotes the nethylene or the -NH group, 3 Y
denotes the carbon or the njtrogen atom X1l denotes
the pair of free electrons,”if Y denotes the nitrogen
atom or, if Y is the.carbon atom denotes a

h ato carbox lic acid group 5 optionally
Y é?%? g?r}éedc%glpﬂ o8 Y TPQ&% 3% i ¢ al cohol, X3 and X4
in each case denote t he hydrogen atom or t he

farboxyl ic acid group opti onal ly esterified with a .
X| deroteathepait ptireg elsetions b Yaidenotesdhe nivagen athay oatif Y

2ok GBS0 TR AR P Bl e oy

optRhaihy Bhiegified wWithfallbiarephaivialcdiolRl denotes a group
of general formula /3 ~I/CH3 Nm/CH 2)q op XZ,

(11a) V\hereln 20 Y2 denotes the carbon or, if m
XK bt e et e vt ceR toRdf T blBoiPacid
group rmmlon@jlyresaem’rad with aXR)wmmphatlcaalgomlp of gener al

formula CH2ZCO2R2 , (I111) wherein 4 R2 denotes the

hydrogen atomor a Cl _5-al kyl group, or, if Y2 is the

SRR 0B hat 4t Futdnsy ! 1
W he 0car box éli i tgg%l\tm t %&trmﬁe *\?5 dé%féefrtﬁ% dLﬂjSX ’

W h:ra( Iammnaan ppaonaliyaesiemmd carboxgicacid furteionunber s

0O or 1,
and
R denotes a group of general formula

/CH3
o
v 3
()p'—Y
\ 2
X , (lta)
wherein

Y2 denotes the carbon or, if m assumes the value 0, also the nitrogen atomn,
Y2, which is always different from Y!, denotes the carbon or nitrogen atom,
X2 denotes a group of general formula

| CH2CO,R? , (1)

wherein



4 p denotes the nunbers 0, 1, 2 or 3 and 10 g denotes
the nunbers 0, 1 or 2, while the sumof m p and g may
assume the values 1, 2 or 3 15 or one of the groups
(I'1b), (Ilc) or (lid) I N X2b QX2C "Oo R3 T (11 b),
G (Ilc), or X2d N, (lid) 20 wherein X2b, X2c and
X2d each denote the hydrogen atomor a carboxylic acid
OTRAUGncRS IHEYdrdges b b 8€ Widikylyrbgyer al i phati c

al cohol, 25 o den%t es the nurf‘\égeéfsy% %\PZ or 3 and R3
denotes the hydrogen atom the fluorine, chlorine or

b i L kyl '
ore 7 vt BBy Aomoh iS4 e e bl Grogen aomor the
5 caabdxydic ackiogivlip optiehdily esteafi@@ity sabWwer BivHzRic AlCdIRSS
ot herwi se stated, the above-nentioned al kyl groups or
the al kyl groups contained in the above-nentioned
' t carbon 5 atonms and nmay be
mgeﬁg%ﬁﬁgwyt%rép cgrgnched. The present invention
rel aties to racemates, if the conmpounds of general
fornmul g i Lhave only .one chiral elenment. The
P%‘Emr{g%ﬁl%wﬂéﬁ Siﬁ@i%rd%@?d however, the individual
10 di astereoneric pairs of. antipodes or the mxtures 10
t hereof which are obtained when there is nore than one
q d¢niates the mumbersi®, 1 be2, conpounds of general fornula I,
as well as the individual optically active

while the sum of m, p and q may assume the values 1, 2 or 3,

15  or one of the groups (lIb), (lic) or (lid)

N
] ~ x2c
2b
> @r 4§ L
(s R® 0
. ~ {lib), (llic), or
‘ S‘%XZd
A
; N , (1)
20
wherein

X2, X* and X* each denote the hydrogen atom or a carboxylic acid group
optionally esterified with a lower aliphatic alcohol,

25
o denotes the numbers 0, 1, 2 or 3 and

'R denotes the hydrogen atom, the fluorine, chlorine or bromine atom, an
alkyl, alkoxy, nitro, trifluoromethyl, hydroxy, amino, acetylamino,
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enanti omers of which the above-nentioned racenmates are
conposed. The conpounds of general formula | have
val uabl e phar macol ogi cal 18 properties, which are
based on their sel ective CGRP-antagoni stic properties.
The qtloquurther rel ates to pharnaceutica
ar@'Hﬂ‘ﬁ%’gPWoﬁge At AN HCtese  conpounds, the use
t hereof and the preparat|on thereof. Preferred
conpounds of the above general fornula | are those

whilee valess offterwistesiatass thenaherentiengd @ligd greups or the

I BETBR, hudingd e - R uitbidanidh TbE dren

at@me dndnkgy beistrafghtichbipgsibranetied.25 and are
characterised by a carbonyl group or sul phonyl group
in each case flanked by two nitrogen atons, 30 nay be

IR By RO R AR R B
fonrl]:thula rlldaaoé ohl}eomé:)orgeal ;ewmgmnﬁue apphtationt ago mcéudes
et er e use to a ne, r1dln
AR AR I T e A R v T T
théﬂébﬁmloh e% obténéa Mﬂ?‘h‘ tﬁbréﬁ%‘?ﬁcﬁl% tﬁﬁﬁtoﬁb'?%’ral blenf3rdf the
enzo- UI no | no- USE
corrmoemdsyxf |geserahfarrrmla basbmil a&ﬁ18emﬁ1v1draal cpligatly aotivd v

orBFGFPR oo HEOT By Sop i R pRosea
trifluoronethyl, am no, cyano or acetyl am no groups,

while the substituents na identical or different,

The Compounsisealeaenaraliomula | haveahvehig phamagelacical
pré)%t%s I’H? @2% g[%%q gju:ﬁ?@%%]% \%L %G%-aptaqo'qlstlc properties.

Th@hnvmtmrmrtheerélateg @ pharraacbutietliecarapesiidnTcaitanpg) thiese
additionally be nono-, di- or trisubstituted in the
coppoypAs stel tsedhergpf and the preparation thereof.

Preferred compounds of the above general formula | are those wherein

R denotes a monounsaturated 5- to 7-membered diaza, triaza or S, S-dioxido-

thiadiaza heterocycle,

while the above-mentioned heterocycles are linked via a nitrogen atom
and

are characterised by a carbonyt group or sulphonyl group in each case

flanked by two nitrogen atoms,

may be substituted at a carbon atom by a phenyl, pyridinyl, thienyl or
1,3-thiazolyl group,

and the double bond of one of the above-mentioned unsaturated
heterocycles may be fused to a benzene, pyridine or guinoline ring,
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fluorine, chlorine or brom ne atons, by al kyl groups,

al koxy, 15 trifluoronethyl, nitro, hydroxy, am no,

am nocar bonyl, acetyl or cyano groups and the
substituents may be identical or different, Y denotes
the nmethylene or the -NH* group, 20 Y' denotes the
carbon or the nitrogen atom X1 denotes a pair of free
el ectyhRBshe ighekyl, ‘ﬁﬁﬂ@ith? thiBRyinbtt 1 8aARZBhPHouds cohlained
is the carbon atom the hydrogen atom or 't he )
car bskRlascwalk g bgnaer pyide-and quinolina-gisedineterarygiesin the

oo PRl G e oy BB AR 2 R HBRNE D,
est eflubdies oMdrimedor b?@ﬁin@éﬂoﬁﬁ@b?r%l@l,@k@ky, tifiucforhBthyl,

provi so that at |east one but also not npbre than one
of t AENRE.EYGS0 R acelyBEXP0 arauRs, Wiiledbaskbsiiuants may be

opti . erified carboxylic acid function, and R
denorHeéz' 'gglg%'géﬂgbtgeneral formula 7 ~CH3 NM/3

,(CHAY) g XZ (1la) whereini 5 Y2 denotes the carbon

 ArileBol4 BhERvIcl P ZAARNe Iy anYarer CREPN T

2 R for mul & croooere . (111)
wherein 15 R2 denotes the hydrogen atomor a
OWhﬁé at'tl'né( %o%-?nuél)'ftioned aromatic and hetercaromatic groups may
additionaliy be mono-, di- or trisubstituted in the carbon skeleton by
fluorine, chlorine or bromine atoms, by alkyl groups, alkoxy,
trifluoromethyl, nitro, hydroxy, amino, aminocarbonyl, acetyf or cyano

groups and the substituents may be identical or different,
Y denotes the methylene or the -NH- group,
Y' denotes the carbon or the nitrogen atom,
X' denotes a pair of free electrons, if Y' denotes the nitrogen atom, or, if Y' is
the carbon atom, the hydrogen atom or the carboxylic acid group optionally

esterified with a lower aliphatic alcohol,

X? and X* each denote the hydrogen atom or the carboxylic acid group

optionally esterified with a lower aliphatic alcohol,

with the proviso that at least one but also not more than one of the groups X,

X2, X% or X* contains an optionally esterified carboxylic acid function, and

R' denotes a group of general formula
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or, if Y2 is the carbon atom also denotes the
hydr ogen atom or the carboxylic } acid group
optionally esterified with a | ower aliphatic al cohol,
20 m denotes the nunbers 0 or 1, p denotes the nunbers
0, 1 or 2 and 25 q denotes/hg nunbers 0, 1 or 2,
while the sumof m p éaassune the values 1 or
2, or one of the gafﬁﬁzd?iﬁh§ XwxXZa R N (lid) O3
(lib), or , whereim5 X2b \and each each denote the
hydr ogen at om or—%h¥_car box{flg, acid group optionally
esterified with alo 2 phati c al cohol, o denotes
the numbers 0, 1, 2 or?3 and 10 R3 denotes the :
hydrogen atom the fluoring? chlorigﬁéyr brom ne atom
a methyl, nethoxy, nitro, trifluor: hyl or cyano
group, while, unless otherw se stated, the '
above-nentioned al kyl groups or the 15 alkyl groups
whasgiai ned in the above-nentioned groups contain 1 to 4
carbdn atoms and may be branched or unbranched, the
tautomers, the diastereoners, the enantioners and the
YZddricted ther @pbon afiin Barif ircadsaimas thesbRlg @dnay eludsiotef
t he above general fornmula | are those wherein R
thejaienges atompnounsaturated 5- to 7-nenbered di aza,
triaza or S,S-dioxido- thiadiaza heterocycle, 25

Y?, which is always different from Y', denotes the carbon or the nitrogen atom,
X2 denotes a group of general formula
CH,COR? , (I
wherein
R? denotes the hydrogen atom or a Cis-alkyl group,

or, if Y2 is the carbon atom, also denotes the hydrogen atom or the carboxylic
acid group optionally esterified with a lower aliphatic alcohol,

m denotes the numbers 0 or 1,

p denotes the numbers 0, 1 or 2 and

g denotes the numbers 0, 1 or 2,

while the sum of m, p and g may assume the values 1 or 2,

or one of the groups
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whi |l e the above-nentioned heterocycles are |Iinked via
a nitrogen atom and are characterised by a carbonyl
group or sul phonyi group eath flanked by 30 two
nitrogen atons, 9 may be substituted at a carbon atom
by a phenyl group, and the doubl e bond of one of the
above-nenti oned unsaturated heterocycles may be fused
to a benzepng, pyridine or quinoline ring, 5 while the
phenyl grpupsycoptained in R as wel | bejzo-,

pyrido- 4 4t nol i no- fused het erocycl-8sXmay

addi?$9 aMNy¥<he nono- or cIisubsL%f%% in the carbon

skel et oh by #$uorinm% chl origre or broﬂﬁne at ong (lldy

nmet hyl , methoxy, trifluoronethyl, or cyano groups,

while the 10 substituents nay be identical or

j rent, Ar denotes a phenyl, 1-naphthyl,

Wgéﬁéﬁhthyl, 1,2, 3,4-tetrahydro- 1- napht hyl or

2, 3-di hydr obenzo[ b] fur-5-yl group, 15 while the

aboveLqent j oned, ajomat j ¢ and,_het er oar orat i c gr pups._may
X3RN Ko saeh et ey dragen gjom pf e PoriE s otthe
otRINAAY e SIEAHEH QALY lover Rphatd alEBAA! | ne or broni ne
atons, by nethyl, nethoxy, trifluoronethyl, hydroxy
or am no groups and the substituents may be identi cal
r different, 20 Y dengtes the nethylene or -NH
03?'6?}6?*“@{”“51’\%)#?6? Qs1't£8"§éf‘§on or nitrogen atom 25 X1
denotes a pair of free electrons, if Y denotes the

{;itrogen atom or, if Y is the carbon atom the
Rhyenadge theahyirogen etem cthedlyoying ccrieling gf bigmippatenad| v

NG TR ORI or BRI Ghougs) 0 e o ot oup

30 optionally esterified with nethanol or ethanol,

M th the proviso that at |east one but a“(so not rmtre
W%Hnﬁg aiperwize gtadrsthry above-mentioned alkyl groups or the

atkyl groups contained in the above-mentioned groups contain 1 to 4 carbon

atoms and may be branched or unbranched,
the tautomers, the diastereomers, the enantiomers and the salts thereof.

Particularly preferred compounds of the above general formula | are those

wherein

R denotes a monounsaturated 5- to 7-membered diaza, triaza or S, S-dioxido-
thiadiaza heterocycle,

while the above-mentioned heterocycles are linked via a nitrogen atom
and

are characterised by a carbonyl group or sulphonyi group each flanked by

two nitrogen atoms,
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X2, X3 or X4 contains an optionally esterified
carboxylic acid function, and 10 Il Rl denotes a
group of general formula AIT H3 NmY3 x(CH2)g Op \
XZ (Ila) | 45vvherein Y2 denotes the carbon or, if m
assues the..v | so. der&@hes thﬁ]1 nitrogen atom

1d“% b@ﬂt“i?%éj% LML BE PIPBR H2UPdenot es the

carbon or the. nitrogen atom X2 denotes a group of
general formula CH2CO2R2 , (I111) 15 wherein
deﬂf& ﬁéb|ﬁ3hﬂfl§|g@rﬂn@t@ﬁh%ranVﬁmﬁﬂ@ﬂeftwa’iUf@md

el be sedol Benstheipubing & ol A 0

acid group optionally esterified with nethanol or
et hanol m denotes the nunbers . 0_or denot.es
the rWFH‘r?e he aheqyl&rowsamtalaeaérh&%%wgﬂéssnﬂ%er@yﬂ,gwland

the
el e HOl-4)SEa TeRrBty s Mg MacionRil BR -t
qubstltuted in the carbon skeleton by fluorine, chlorine or bromine

atoms, by methyl, methoxy, trifluoromethyl, or cyano groups, while the

substituents may be identical or different,

Ar denotes a phenyl, 1-naphthyt, 2-naphthyl, 1,2,3,4-tetrahydro-1-naphthyl or
2,3-dihydrobenzo[b]fur-5-yl group,

while the above-mentioned aromatic and heteroaromatic groups may
additionally be mono-, di- or trisubstituted in the carbon skeleton by
fluorine, chlorine or bromine atoms, by methyl, methoxy, trifluoromethyi,
hydroxy or amino groups and the substituents may be identical or
different,

Y denotes the methylene or -NH- group,

Y'! denotes the carbon or nitragen atom,

X' denotes a pair of free electrons, if Y' denotes the nitrogen atom, or, if Y' is
the carbon atom, the hydrogen atom or the carboxyfic acid group optionally

esterified with methanol or ethanol,

X2 and X* each denote the hydrogen atom or the carboxylic acid group
optionally esterified with methanol or ethanol,

with the provisb that at least one but also not more than one of the groups X,
X2, X® or X* contains an optionally esterified carboxylic acid function, and
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5 ()0 R3 (Il'b), or N, (Ild) wherein X2b and X2d each

denote the hydrogen atom or_the carboxylic acid group
.. 10 optionally esterifi®d with nmethanol or
et hanol, o denotes the nunbers O, 1 or 2 and R3
denot es the hydrogen atom the fluorine, chlorine or
R b(f%mt%%aﬂ%lm Xlgger%alr@[rﬁylﬁ nmet hoxy or trifluoronethyl
group, while, unless otherw se stated, the
above-nentioned al kyl groups or the al kyl groups
contai ned in the above-ngentiddg groups contain 1 to 4
carbon atons and na:/gggélﬂgjght-chain or branched,
20 the tautoners, the diastiereoners, the enantioners
and the salts thereft. Nb;@:ﬁ@rticularly preferred
conmpounds of the éde@ ggperal forml a (1) are those
wherein 25 R denotes the '8, 4-di hydro-2(1
H) - oxoqui nazol i n-3-yl, 2, 4,8i hydr o- 5- phenyl -
3(3H) - oxo-1, 2, 4-triazol - 2-YI , , (lla)
1, 3-dj hydr o- 2( 2H) - oxoi m dazo[ 4, 5- ¢] qui nol i n-3-yl,
2-0x0-1, 3, 4, 5-tetrahydro-1, 3- benzodi azepi n- 3-yl ,
whgrdindi hydr o- 2( 1H) - oxopyri do[ 3, 4-d] pyri m di n-3-yl or
3, 4-di hydro- 2, 2-di oxi do 30 2, 1, 3-benzot hi adi azi n- 3-yl
group, 12 Ar denotes the 3,5-di brono-4-hydroxyphenyl,

Yﬁie@%é%ﬁ%%r%rﬁg?mﬁﬁgﬁy s the value 0, also denotes the nitrogen

atdnpb- di chl or o- 4- net hyl phenyl , 3, 4-di br onophenyl ,
3- br ono- 4, 5-di net hyl phenyl ,
3, 5-di br onp- 4- net hyl phenyl, 3-chl oro- 4-nethyl phenyl,

Yag’wﬁrcﬁi i§ Lned i gent frbnyd {d@hbﬁiﬁﬁ)é'oarﬂoﬁ‘ BPIHetrogén atom,

, 5-di brono- 4-1 | uor ophenyl,
3,5-bis-(t(fluoronethyl)-phenyl,

23, 4. 5-tinmethyl phenvl,.. 3-(trifluoronethyl)-phenyl,

X Jesiofia a SR SRR Bheny |
4- am no- 3, 5-di chl orophenyl, 2,4-bis-(trifluoronethyl)-
phenyl , :14,5-tibrono henyl , 3, 4-di met hoxyphenyl ,
3, 4- di chl or ophenylGH20Ronp- 3, 5-dlRh! or ophenyl ,
2-napht hyl, 2, 3-di hydrobenzo[ b] fur-5-yl,

wherein

R? denotes the hydrogen atom or a straight-chain or branched Cq_4-alkyl

group,

or, if Y2 is the carbon atom, also denotes the hydrogen atom or the carboxylic
acid group optionally esterified with methanol or ethanol,

m denotes the numbers 0 or 1,
p denotes the numbers 0, 1 or 2 and

q denotes the numbers 0, 1 or 2,
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10 1, 2, 3, 4-tetrahydro- 1- napht hyl or 2, 3-di chl or ophenyl
group, Y denotes the nethylene or the -NH group, Y
denotes the carbon or the ﬂiltrogen atom 15 X1
denotes a pair of free electrons, if Y denotes the
I trogen atom or, if Y 1is he carbon atom the
Wil hGoin & Biv k0 Eastassyie acyalies T ORe: mot hoxy -
carbonyl group and 20 Rl denotes a group of general
formula C/CH3 ~rY 3 ~ 2/(CHZ)g Op X2, (lla)
ongng efithe ZBONYE denot es the carbon atomor, if m assunes
the value 0, also the nitrogen atom Y3, which is
al ways different fromY , denotes the carbon or the
nitrogen ato 13 X2 denotes a group of general
formula CH2 »(111) 5 wherei® R%;Qdenotesthe
hydr ogen. at % strai ght - chai.n jor nched
Cl4- al k\'yl()0 g 3 10 or, if Y2 4 carbon at om
al so denotes the hyd{limjenoat om or the carboxy]{lid) acid
group, optionally esterified with methanol or ethanol,
m denotes the nunbers 0 or 1,

wherein

X? and X?¢ each denote the hydrogen atom or the carboxylic acid group

optionally esterified with methanol! or ethanol,
o denotes the numbers 0, 1or2and

R® denotes the hydrogen atom, the fluorine, chlorine or bromine atomn, a

methyl, methoxy or trifluoromethyl group,

while, uniess otherwise stated, the above-mentioned alkyl groups or the alkyl
groups contained in the above-mentioned groups contain 1 to 4 carbon atoms
and may be straight-chain or branched,

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

Most particularly preferred compounds of the above general formula (1) are

those wherein

R denotes the 3,4-dihydro-2(1H)-oxoquinazolin-3-yl, 2,4-dihydro-5-phenyl-
3(3H)-ox0-1,2,4-triazol-2-yl, 1,3-dihydro-2(2H)-oxoimidazol4,5-c]quinolin-3-yl,
2-oxo0-1,3,4,5-tetrahydro-1,3-benzodiazepin-3-yl, 3,4-dihydro-2(1H)- |
oxopyrido[3,4-d]pyrimidin-3-yl or 3,4-dihydro-2,2-dioxido-
2,1,3-benzothiadiazin-3-yl group,
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15 p and q in each case denotes the nunmbers 0, 1 or 2,
while the sumof m p and q,may assume the values 1 or
2, 20 or one of the groups 2%26 1 \\ X2d Co R3 (1lb),
or N (Ild) wherein 25 X2b denotes the hydrogen atom

AL fiet s FRLR S thtcad B RO Bl 4 2 RnoY3 5 Ry BhigpERy
4@?@%@5-6&%@?@@&%4 BG- aﬁh@r@a%@twwe@wﬁ@ 4Ld|b'f3(9mophenyl
esterified w hanol o denotes the numbers 0,

3-vrgnod, FHnedyipbrbYle s, ﬁ-d@rw@ﬁlo@@thyémtﬁﬁybr?» ehjero-

i ubRERRCS Bl rRtont KRRy RSB 1 1y

3,§Fd]blr|@mcﬁ¢ﬁmm;ﬂibnyn &ﬂblsa@mmmethqurm oups contain
car bon at aons strai q%tht-chai n or

A S AR R the.
4%@% nefﬂ’{“.%o neﬁ’nﬁ\B% ﬂ.&rﬁoﬁopﬁéﬁﬁ gutfw (Tm%oqu

as exanples o y pre

pfmrryb@ﬁ&dnbl(dmom'téwl 344-{d1methoxyphenyl 3,4- dlch!orophenyl

4 orgg g‘% ngggp!pﬁé@?%yagh%yg%di 8thyc§1robenzo[b]fur -5-yl,
19'30$Jtét?’éHWH-qﬁﬁdﬁPﬁWI]orQ3 -AicARYbdhetyP s, di nyl } - 1- pi pe

razi neacet at e,
-[ 3, 5-di br ono- N-[[4 (3 4 di hydro-2(1

Y%Bgﬁgﬁ%ﬁgg?%ﬁyﬁg I@flygr&'{j’l ]-4-piperidinyl}-1- p| pe

razi neacetic acid, 20 (3) 1, 1- di net hyl et hyl
4{4[35d|brorm &4 34d|hydro 2(1H) -
ﬁmarhoeoyrtbe nifjgggR ANyl | car bonyl ] - D-tyrosyl ]
- 1- pi pera2| nyl } - 1- pi peridi neacet at e,
X' denotes a pair of free electrons, if Y' denotes the nitrogen atom, or, if Y' is
the carbon atom, the hydrogen atom, the carboxylic acid or the methoxy-

carbonyl group and
R' denotes a group of general formula

CH

[
. 3

SV CH),
Op—Y*
\

X , (lla)

wherein

Y2 denotes the carbon atom or, if m assumes the value 0, also the nitrogen

atom,

Y®, which is always different from Y', denotes the carbon or the nitrogen atom,
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(4) 4-{4-[3,5-di bronp-N-[[4-(3, 4-di hydro-2(1
Fb-oxoquinazolin-3-y|)-1-p”reri- 25
di nyl J carbonyl ]-D-tyrosyl]-'1-pi perazinyl}-1-piperidine
acetic acid, (5) nethyl .

-[3,5-di bromo- N-[[ 4- (3, 4-di hydro-2(1
H) - oxoqui nazol i n-3-yl)-1-

XPresstediany ﬂdjgmfa@ﬁéialf&nﬁﬂﬁosyll [1,4"]bi piperidinyl -
-acetate
-[3, 5-di bronmo-N-[[4- (3, 4-di hydro-2(1

H) oxoqui nazol i n- 391#
pi peri di nyl ] carbon 2l:Tglz’tRyr osyl ] - [&")4 ] bi pi peri di nyl -

-acetic acid, (7) ethyl

endo- 4-{4-[ 3, 5-di bromo-N-[[ 4- (3, 4-di hydro- 2( 1H) - oxoqu
WREEH i n- 3-

yl')-1-pi peridinyl]carbonyl]-Dtyrosyl]-1-piperazinyl}
15 cycl ohexanecar boxyl ate, (8) endo-4 4 3,5-di brono-N
R2dendiedithe tydrogieh aiem oriansteaightret@in bl branched Cqq-alkyl
Plﬁerldlnyl]carbonyl] D-tyrosyl]-1-piperazinyl}-cycloh
&Bnecarboxylic 5 acid, (9) ethyl

exo-4-{4-[ 3, 5-di br ono- N—[[4 (3, 4-di hydr o- 2( 1H) - oxoqui n
azolln 3-

orLifpf? pﬁ ithel cangu)opcagtom ayﬁb]danotqar Bsyhyidragen plonaer e garboxylic
G Gy 4By 0 R BisR Ry PR honritpap- o1

H) - oxoqui nazol i n- 3- yI) 1-
pi peri dinyl]carbonyl]-Dtyrosyl]-1-piperazinyl}-cycl oh
mdenseesathsorymbers Gei 4, 15 (11) et hyl
4-{4-[3,5-di bronp-N-[[4-(3, 4-di hydro- 2( 1H) - oxoqui nazol
in-3-yl)-1-

p ahg ey indiathl daserdemodd thBriuvitesty 0], 1Jord, per azi nyl } - 1- pi pe
ri di neacetate, (12) nethyl

-[ 4- ami no- 3, 5-di brono- N-[ [ 4- (2- oxo0-1, 3, 4, 5-t et rahydr

ﬁi b I 1
W eeﬁzr%dsuﬂgglm P arﬁ 9 nlaypelispseurnp%lthney\[/ 'E:Jg?boor{y% ] - D- phenyl al

anyl]- 20 [1 4' ] bi pi peridinyl-4-acetate, (13)
m no- 3, 5-di brono- N-[[ 4- (2- oxo0-1, 3, 4, 5-tetrahydr

orcprf[%ft e grou S

benzodi azepi n-3-yl ) -1-pi peridinyl]carbonyl]- D- phenyl al
anyl]- [1,4']bipiperidinyl-4-acetic acid, 25 (14)

et hyl _
4-{4-[4-¢ Q13¢%- di bromo- N-[ [ 4- (2- 00—}, 324, 5-t et rahy
dr o- ;]\3 : VA

0 3

’ RY i), or © N )
wherein

X* denotes the hydrogen atom or the carboxylic acid group optionally

esterified with methanol or ethanol,

X?! denotes the hydrogen atom or the carboxylic acid group optionally

esterified with methanol,
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benzodi azepi n- 3-yl ) - 1- pi peri di nyl ] car bonyl ] - D- phenyl al
anyl ]-1- piperazinyl}-1-piperidineacetate, 30 (15)
ethyl 4-{1-[4-bronmo-N[][4- (lé, 4-di hydro-2(1
H) - oxoqui nazol i n- 3-yl ) - 1-
pi peridinyl]carbgnyl]-3,5:di net hyl - D,
Oﬁﬁﬁﬂﬁf‘a%&h}%% ﬁn%l‘%@rqqﬂ nyl }-1- pi perazi neacet at e,
(16) et hyl
4-{1-[3,5-dichloro-N[[4-(3, 4-di hydro-2(1H)-oxoqui nazo
RP dangtegithe byd®gen atom or the trifluoromethyl group,
pi peri di nyl ] carbonyl ] -4-net hyl - D, L- phenyl al anyl ] -4-pip
eridinyl}-1- piperazineacetate, (17) ethyl
whild, rl@sfoteRiiggatdibd, [the (Shdvedinbitiomed (alky! groups or the alkyl

- oxoqui nazol i n-3-yl)-1-

1- 5
grgibusé coataiyed Bdhp abpre-noentioned grpupsaagntaingl f9 HEarkanstoms

arét%mayi %%@P@E%ngp ﬁﬁr{:ﬂe{jész di hydr o- 2(1 H) - oxoqui naz

ol in-8-yl)-1 piperidinyl]carbonyl]-4,5-dinethyl-D,

th:éi tgg@oﬁ@en lrgle gﬁi%ﬁtér,e%l eg’%l &e%la}nti%meré gn& ?he salts thereof.
4-{1-[3,5-di bronp-N-[[4-(3, 4-di hydro-2(1
H) - oxoqui nazol i n-3-yl)-1-
The faiowinghaifd mantiomad 4s éxamplegl of Particularly preferred
L-Bhen | al anyl ] - 4- pi peridi nyl }-1- piperazi neacet at e,
Cuy ?lﬁgs'et hyl 4-{1-[3-chl oro-N-[[4- (3, 4-di hydro-2(1
H) - oxoqui nazol i n-3-yl)-1- :
~ pi peridinyl]carbonyl]-4-nethyl-D, _ )
(10- prashyll 4 tat3/5Hibfomiopiridd(S¢dinydro2( Pe-exeqnazslintEyl)-1-

0y - Besifhderoom ot Ta-ShendntfoibbRHedodtate,
pi peridinyl]carbonyl]-3,5-dinmethyl-D,
A o R bl oS e SI6
o pe PR IR TU Aoy b o RBR A Sl P
- pi peridinyl}-1- piperazineacetic acid, (23) 4-{1
3y > o siP Ao Al S eibromo - B d-dinydro-2(11)
oxoquinazolin-3-yl)-1-piperidinyljcarbonyl}-D-tyrosyl]-1-piperazinyt}-1-
piperidineacetate,

(4y  4-{4-3,5-dibromo-N-[[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-yl)-1-piperi-
dinyl]carbonyl]-D-tyrosyl]-1-piperazinyl}-1-piperidineacetic acid,

(5) methyl 1'-[3,5-dibromo-N-[[4-(3,4-dihydro-2(1 H)-oxoquinazolin-3-yl)-1-
piperidinyljcarbonyl}-D-tyrosyl]-[1 ,4']bipiperidinyl-4-acetate,

(6)  1'-[3,5-dibromo-N-{[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-yi)-1-
piperidinyl]carbonyl}-D-tyrosyl]-[1,4']bipiperidinyl-4-acetic acid,

(7)  ethyl endo-4-{4-[3,5-dibromo-N-[[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-
yl}-1-piperidinylJcarbonyl}-D-tyrosyi]-1-piperazinyi}-
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15

pi peri dinyl ] carbonyl]-4-nethyl -
L-phenylalanyl]-4-piperidlﬂ%l} 1 30 pi perazi neacetic
acid, (24) 4-{1-[3,4-dibro N-[[4-(3,4-di hydro-2(1
H) - oxoqui nazol i n- 3- yI - 1-

i peri ca D,L-' henyl al anyl ] - 4- pi peri di nyl
P oAy teac, o 1y (a5 PP &

4 {1 [3 bronmo- N-[[ 4- (3, 4-di hydro-2(1
- oxoqui nazolin-3-y

(8@. p;ﬂﬂdd)ll-fhﬁ I&éMnmq—z\lﬁ[[-ﬂa(wmwO -2 H)-oxoquinazolin- 3-y|) -1-
L-
ac.pﬁg iy !EfB'aY R oA s A

QkﬂﬁUInaZO|ln 3-yl)-
pi peri inyl]carbonyl]-4-nethyl-D,
L- phenyl al anyl ] - 4-pi peridinyl}-1- pi erazineacetic

1 P SR e rome SR s R gz
E ylg)};ﬂ-pipl@nn&'{yt]damwhyk}@ ?w&{l]{??p@iﬁ@!} -D, t
enyl al a i peridin i perazi neacetic
aci &yC@syamgqa]&b?ﬁ #HPono- N-%/[4 (3, 2 gl hydro-2(1
H) - oxoqui nazol in-3-Yl) -1- 15
pi peridinyl]carbonyl]-3,5-di nethyl -D, L- phenyl al anyl ] -1
(10pi rmoaét-{thf,ﬂ $-dibropiophif][4e{Fpalinedra- 24tiHoxg@enazolin-3-yl-1-

o R leane Syl Bie sl bt ssreriie

L- phepy! al anyl ] -4- 20
pi peri di nyl }- 1- pi per azi neacetate, (30)

met hyl 1' - [ N-[[ 4- (3, 4-di hydro- 2( 1H) - oxoqui nazol i n- 3-yl)

(0] LSRR P BBy PV BA G S 2 opHingreln A -
- ac e ;ﬁrﬁhny]]&ért{o?ﬂj:l Eﬂ?-t);m.‘aylﬁ‘l {plpdriizinkyA-1cSipéridinbyestats) ( 1

H) - oxoqui nazol i n
pi peri dinyl]carbonyl]-Dtyrosyl]-4-piperidinyl}-1-pipe

- PR R B ming SISO Gt ot Sretrabvg Py

20

25

30

4- ( Beazodiabyping-A)-1 pipendlnyl]carbonyl] -D-phenylalanyl}-
H) ?%(S%b%aeﬁg;nlym?éc)éltgt-e’l- pi peridinyl]-1, 4-di oxobutyl]-

(13) 1'-[4-amino-3,5-dibromo-N-[[4-(2-ox0-1,3,4,5-tetrahydro-1,3-
benzodiazepin-3-yi)-1-piperidinyljcarbonylj-D-phenylalanylj-
[1,4"bipiperidinyl-4-acetic acid,

(14) ethyl 4-{4-[4-amino-3,5-dibromo-N-[[4~(2-0x0-1,3,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-1-piperidinyl]carbonyl]-D-phenylalanyi}-1-
piperazinyl}-1-piperidineacetate,

(15) ethyl 4-{1-[4-bromo-N-[[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-yl)-1-
piperidinyl]carbonyl]-3,5-dimethyl-D,L-phenylalanyl]}-4-piperidinyi}-1-

piperazineacetate,

(16) ethyi4-(1 -[3,5-dichloro-N-[[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-yl)-1-
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30 piperidinyl}-1-piperazineacetate, (33) nethyl
1-{1-[4-am no- 3, 5-di bronmo-N-[[4- (3, 4-di hydro-2(1 H)-
oxoqui nazol i n-3-yl)-1-pi perlel nyl ] car bonyl ] - D- phenyl al
anyl ]-4- piperi dinyl}- (S) pyrrolidi ne-2-ca

03 Apdidi gl TR rphepyisiapyi-4-piperidinyiy-1-

H) PiSerat-Raekiake, 3- VI )
1- pi peridinyl]carbonyl]- Dtyrosyl ]-4-piperidinyl}-(S)-
pyrrolidine-2- carboxylate, 5 35)

(122j by AP0 Aisrofo NGIREN-ikjatcta - QA feobfls- fXS-
yl) plpéﬁdm?il]cﬁr JoRJLsttylaldyirepigeridaiyi-1- 4- pi peri di

nyl } - yrrolidine- 2tarboxylic acid, 10 (36)
1- {P’FP%'EBM@E‘E@‘@FR) N-[[ 4- (3, 4-di hydr o- 2(1H) oxoqui nazol
in-3-yl)-1-

pi peri dinyl]carbonyl]-D-tyrosyl]-4-piperidinyl}-(S)-py
{18} oletighyl Me{12[3-brnm Ay [4-3, éedllmydro 2(1 H-8xX9quirdizglin-3-yl)-1-

oxo R Simgini b rpheudaBonr S eeiderar

anyl nyl}-(R)- pyrrol i di ne-2-car boxyl at e,
(38)d'pé+azmb88éﬂ{agé 5~ di br ommo- N- [ [ 4- (3, 4- di hydr o- 2( 1

- oxoqui nazol i n- 3 yI)

ué AR SRR A SR Bt 7

| nazd(;’lrdli?n'f?i]%‘érﬁ’orﬁrl]fh -Rieti@-O\ Idhén (B AndlidpbepdtiyH)-- oxo
3I )MP%‘BEIGEB@@E%] car bonyl ] - D- phenyl al anyl ] - 4- pi peri di
nyl }-(R)-pyrrolidine- 2-carboxylic acid, 25 (40)

1-{1-[3,5-di bromo-N-[[4- (3, 4-di hydr o- 2(1H) oxoqui nazol

(200 3ty -~ [3|0¢rFI@|fd—N [4-(3(4 ]dﬂgfdro 2(1H) oxoqumazolln -3-y1)-1-
rbonyl]-D-t pl peri Irrolldlnez
| car @aa@nd!fa:yl arttpny o (r@il)yh%hmenyla anyl] -piperidinyi}-1-
5 9LiRgas tgtedl bronmo- N-[[4-(3, 4-di hydro-2(1
qu|nazo
(21) ethyl 4-{4-[4-bromo-N-[[4-(3,4-dihydro-2(1H)-oxoquinazolin~-3-yl)}-1-
piperidinylJcarbonyl]-3,5-dimethyl-D,L-phenylalanyl}-1-piperazinyi}-1-
piperidineacetate,

(22) 4-{1-[4-bromo-N-[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-yl)-1-
piperidinyfjcarbonyl}-3,5-dimethyl-D,L-phenylalanyt]-4-piperidinyl}-1-
piperazineacetic acid,

(23) 4-{1-[3,5-dichloro-N-[[4-(3,4-dihydro-2(1 H)}-oxoquinazolin-3-yl)-1-
piperidinyljcarbonyl}-4-methyl-D,L-phenylalanyl}-4-piperidinyi}-1-
piperazineacetic acid,

(24) 4-{1-[3,4-dibromo-N-[[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-yl)-1-

piperidinyl]carbonyl]-D,L-phenylatanyl]-4-piperidinyl}-1-piperazineacetic

acid,
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3 yI) 1- pi peridinyl]carbonyl]-D phenylalanyl]-(R-[1,4
]b| pi peri di nyl - 2- carboxyl ate, (42) nethyl
-[3, 5-di bromo- N-[ [ 4- (3, 418i hydro-2(1
H) oxoqui nazolin-3-yl)-1 19
Pi PeridinYllcarbonYl]-D-tYrosYl]-(R)-[1,4"]biPi
peri dinYl-2-carboxYlate, (43) nethyl

(2%6 [#¢1am l&%rrgcf Iﬁlr‘] - [P4-p3 2ryNrb 41 LR ofo qliRY A8 =31 -

OXO ui naz

¥ %I“"af;“."‘ﬂ];@ﬁ““““”*‘“ff:?ﬁ“ﬂ‘i’“?i?i‘mﬂi“'“ﬁr‘z”'?’ew‘”'f'i’4
] [F%’% 8?8%‘!?%?[4-(3,4-§i hyd’rofz()l g
H) oxoqw nazol in-3-yl)-
(28 per ana@'g,ja' ¥ ]gh?'gérgol(})ﬁﬂdB(%g @35’0 12% ngo[qﬁlndézJolt:ﬁ%)ﬁﬂl-dl "
, nagfﬁara.%g AR, L iy Ay bR 0l

pi peipatannehcetidcady) | - D- phenyl al anyl ] - (R)-[ 1, 4' ] bi pi pe
ridinyl-2-carboxy|ic acid, (46)
-[3,5-di bromo-N-[[ 4- (3, 4-di hydro-2(1 1

g ngrﬁgqana??car Bgﬁ(ﬁ/’%hﬁy{ﬂ?gg‘w O)EOI%UITaizOAH]Sb”) I peridin

yI b*pmrduwt]y:larb:)rqt]ﬂelmeﬂ'(yﬂ-D),L phenylalanyl]-4-piperidinyl}-1-
5d.|bror{o [4-(3, 4-di hydro-2(1
H) BFASICFI GRSy ) - 1-
pi peri dinyl ] carbonyl] Dtyrosyl] (S)-[1,4" ] bipiperidin
| -2-carboxylic acid, 20 (48)
(25) BAAddron®-b-[th- ti‘rwmwrfpﬂﬂ(f}%cmqummim-&yn 1-

o o B DRES A kD aphspsiap - Triperariy i e
r| di ?érrdﬁqé‘a@@h@é}ﬂdl c acid, (49) nethyl

F di br ono [4(34d|hydro 2(1
H) oxoqw nazolin-3-yl)-1- 25

(28 P LE )RR a i RN he SR BLR R 1 1 -4

caf

1 bﬁeqmmamlm Syt bpiperidiNy[jEarboBy-DjLphenglan/fi4-oxoqu

3 yP)Uei‘dmyBéWtH%ﬁ%T%%%%tﬁw] D-phenyl al anyl ] -[ 1, 4' ] bi
pi peri dinyl -4'- carboxylate, 30 (51)
1'-[3, 5-di brom)-N-[[4-(3, 4-di hydro-2(1

(30)) - mediali eG4 (3,Bdinydirak2(1H)-oxoquinazolin-3-yl)-1-

pl gg{plté;gi Erfglzl]{;arirgFIgITH(é(gsy ]y[1o4$])6[dlpéridmyl]tp agetgF [idinyl-4

- [ 4- ami no- 3, 5- di brom) N-[[4-(3,4-di hydro-2(1

H) oxoqui nazol i n- 3dy -1 20
(31) ethyl 4-{1-[N-[[4-(3,4-dihydro-2(1 H)}-oxoquinazolin-3-yl)-1-

piperidinyl]carbonyl]-D-tyrosyl}-4-piperidinyl}-1-piperazineacetate,

(32) ethyl (R,S)-4-{1-[2-(3,5-dibromo-4-methylphenyl)methyi]-4-[4-(3,4-
dihydro-2(1H)-oxoquinazolin-3-yl)-1-piperidinyl]-1,4-dioxobutyl]-4-

piperidinyl}-1-piperazineacetate,

(33) methyl 1{1-[4-amino-3,5-dibromo-~N-[[4-(3,4-dihydro-2(1H)-
' oxoquinazolin-3-yl)-1-piperidinyljcarbonylj-D-phenylalanyi]-4-
piperidinyl}-(S)-pyrrolidine-2-carboxylate,
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pi peri dinyl]carbonyl]-D phenylal anyl]-[1, 4']bipi peridi
nyI 4' -carboxylic acid, (53)
_[N-[[4- (3, 4-di hydro-2(1 18
FD oxoqui nazol i n-3-yl)-21-pi peridinyl]carbonyl]- 5
D-tyrosyl]-[1,4"]bipiperidinyl-4-acetic acid, (54)
4-{1-[N-[[4-(3,4-di hydro-2(1 FD oxoqui nazolin-3-yl)-1
(34§R%leﬂ'12m¥é 18 3LBBRY-NAA-1E Q étéaé)?ri’ﬁﬁ-bsébdiﬁf}uézénn-s-yl)-

per azi etlc aci d,

4- { #-phedidinyfeanvoni]-I- td,fchSSIJ]M-plneyldml}a(&-pyrrolidine-z-

H) - oxo zolin-3-yl)-1-
pi perd E?ﬂa‘% Fcarbonyl |- D-tyrosyl ] - 1- pi perazi nyl } - benzoa
te (56) et hyl
3, 5-di bronmo- N-[ | 3, 4- dlhﬁdro 2(
35)) ‘q«[ﬂ BEHT-BP- @bgory\o [[4-(3,4-dihydro- 2(1H) -oxoquinazolin-3-

pi | P i qﬁyé(@fgh]ﬁg%n}m I hERGMlhy-RhiBEGRY T S1-pRFodRFe-

4 {lz-térb@xglﬁdaa@ﬂo N-[[ 4- (3, 4-di hydro- 2( 1H) - oxoqui nazol
in-3-yl)- :
1- pi peridinyl]carbonyl]-Dtyrosyl]-4-piperidinyl}-benz

3%’?t ‘3‘?-{11-t3ﬁ brrfok Ni{@-éilﬂoq’ny%rg 120§ 1B inadfindt-piydr o- 2

oxo-u 'n-3
pi pqmpmdlwlloawdwﬂyﬂ)ityrbsw-ﬂqspéﬂldmylbl($)epyrmlrd}ﬂe¥ﬁt hyl } -
benzoat e, t (59) ethyl
4- {zzqugo)fyj;cg_c ‘brono- N-[ [ 4- (3, 4-di hydr o- 2( 1 H) - oxoqui na
zolin-3-yl) -
1- pi peridinyl]carbonyl]-Dtyrosyl]-4-piperidinyl]-ethy
(37} - beathybi €1 [4-2511@@6)5-dtu‘¢mb N-{[4-(3,4-dihydro-2(1H)-

4_{32_2{9 H|5r’ﬁ%|9 Si“bg%\* ﬁéérlcﬁnw]car orxxﬂrﬁ p%gnylaianyl]-tl-
1 plmﬁéﬁud?lh ylgiﬁyrﬁﬂwﬁd-zféatrw)él}ﬁa&b] 1- pi perazi nyl }-3-(t

rifluoromne benzoat e net hyl
3-{1-[3,5-di bronp-N-[[4- (3, 4-di hydro-2(1

) LTRSS M BPS siyaro2 b arodingrg in )
oat e}-pipefidinyBtdrbbnyl}-D-tyrosyt]-4-piperidinyl}-(R)-pyrrolidine-2-
4-{4- [4 am no 3,5-di bromo-N-[[ 4-(2-0x0-1, 3, 4,5-tetrahy
dr o-qarbexylate,
benzodl azepi n-3-yl) -1 -piperidinyl]carbonyl]-D phenyl al
anyl]-1- piperazi nyl}-benzoate, 21 (63) ethyl

(39) { 4-{¥Maarnin-3, Sedibidona b B 44dih 2d roxa(- H) b gbinaeolinely

dr O'y?)’-JI’:"—piperidinyl]c,.f;mrbonyl]-D-phenylalany!]—4-pipen‘dinyl}-(R)-pyrrolidine-

2-carboxylic acid,

(40)  1-{1-[3,5-dibromo-N-[[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-yl)-1-
piperidinyljcarbonyl}-D-tyrosyl]-4-piperidinyl}-(R)-pyrrolidine-2-

carboxylic acid,
(41) methyl 1'-[4-amino-3,5-dibromo-N-{[4-(3,4-dihydro-2(1H)-oxoquinazolin-

3-yl)-1-piperidinyljcarbonyl]-D-phenylalanyl}-(R)-{1,4']bipiperidinyl-2-
carboxylate,

(42) methyl 1'-[3,5-dibromo-N-[[4-(3,4-dihydro-2(1 H)-oxoguinazolin-3-yl)-1-




T

10

15

20

25

30

benzodi azepi n- 3-yl ) - 1- pi peri di nyl ] car bonyl ] - D- phenyl al
anyl ]-1- piperazinyl}-benzoate, 5 (64) nethyl
4-{1-[4-am no- 3, 5-di brono- N[ [ 4- (2- oxo0-1, 3, 4, 5-tetrahy
dro-1, 3-

benzod| azepl n pi peridinyl]car bon '@]e? henyl al
any PRI P@@OMH@MO%&@&ME(] Dipperga A PRVIEtE,
4-{2-[1-[ 4-am no- 3, 5-di brono- N-[[ 4- (2- oxo0-1, 3 4,5-tetr
hydr o-

(4??) émzﬁ?hytdﬂ-l[t&amunm@;ﬁ -dibyerhog/{fidr{3ch- dmwmaﬂda&f)ym@qmr}azehn-

4 LA neng bt oReryalany 085 0h Fipilipatiudytony

drocérb%)x
benzodi agepl n-3-yl)-1-pi per| di nyl ] car bonyl ] - D- phenyl al

anyl]-1- pi perazi nyl}- (trlflu or onet hyl ) - benzoat e,

(44 TindTGhA3, 5-dibrome-AHIAAG3 frdiverp 24tk otoaminazolingd v

dr opihedidinyl]carbonyl]-D-tyrosyi]-(S)-[1,4'|bipiperidinyl-2-carboxylate,
benggbdl azeypll n- 3- 355[] ]!.{ plyp]e(r |) | ny]I ]pcpar bor¥y| ]-D phyenyl al
anyl]-4- 20 piperidinyl}-benzoate, (68)

(4% 4 fBamidd-® 'SocﬂBc&d}hc{)w q& 33 %-GhDaR A PA-bxoquinazolin-3-yl)-1-

qU|nazoI|n

pi pptpedudnwl]d(:am;)bslllll-ﬂ phényialangli(R)-I- 4] bisipeddinyl-2-caoxglic
c acid,
3-{#C03, 5-di brono- N-[[ 4- (3, 4-di hydro-2(1
H) - oxoqui nazol i n-3-yi)-1-
pi peri di nyl ] carbonyl]-D-tyrosyl]-1-piperazinyl}-benzoi
(465:) ad‘i -8, S-gitoymo-N-[[4-(3;4-dihydro-2{1 H)-oxoquinazolin- 3-y!) -1-

é pgﬂrlfilnyﬂcarlhonyl] % UrosyQ] (RAS [gli 4%1dpu§)ert% nyH)Z fslflf’c]:aazc?cli,

p| peri di nyl ] carbonyl]-D-tyrosyl]-4-piperidinyl}-benzoi
c acid, 30 (71)
(474) { 1-[BRH-gibtempdMbl4n34-diyarar2(i yexanuinardfinaewindr nazol

pl pé'np\éhhﬁ&nfac@%%ﬁ fyros LGS A lbipingrdinv-grerrbaliAcd.

ben20|c acid, (72)
(459) %@%%g?%%}q%% e Hl-@ 4-d|hydr0h2y(1 H)-oxoqumazohn 3-yl)}-1-

pi pﬁ?bﬂb?ﬁgé&égﬁbﬁggy -prdhIARATI Sx A PloRfbéftinyild-cafox i

4 {4eif3, 5- di bromo- N-[[ 4- (3, 4-di hydro-2(1
H) - oxoqui nazolin-3-yl)-1- i eridin | carbon | Dt ros
11 -p PerazinYl}-3-(trifluorometh | PP Y Il Y ]-YY

(49y- %e}hyl 1-[3,5-dibromo-N-[[4-(3,4-dihydro-2(1 H)-oxoquinazolin-3-yl)-1-
piperidinyllcarbonyl]-D-tyrosyl}-[1,4]bipiperidinyl-4'-carboxylate,

(50) methyl 1'-[4-amino-3,5-dibromo-N-[[4-(3,4-dihydro-2(1H)-oxoquinazolin-

- 3-yl)-1-piperidinyl]carbonyl]-D-phenylalanyl]-[1,4']bipiperidinyi-4'-

carboxylate,

(51) 1 -[3,5-dibromo-N-{[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-yi)-1-
piperidinyljcarbonyl}-D-tyrosyl]-[1,4"]bipiperidinyl-4'-carboxylic acid,

(52) 1'{4-amino-3,5-dibromo-N-[[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-yi)-1-
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5 benzoic acid, (74)

3-{1-[3,5-di brorm N-[ [ 4- (3,4 di hydro-2(1H) - oxoqui nazol
in-3-yl)-1-

pi peri di nyl ] carbonyl]-D-tyrosyl]-4-piperidinyl}-benzoi

o TRy IR R eIy ROy 4 2 bonlr,
roati

benzodi azepi n- 3-yl ) -1- plperldlnyl]carbonyl] D- phenyl a
anyl ]-1- piperazinyl}-benzoic acid, (76)

(53 {4 [@{[ﬁ'@@d?ﬁyﬁréﬂQﬁf%r@(d&u[r{aﬁom%%hJp&rfdmﬁﬂ]‘cﬁ?ﬂoﬂw

benibtyrea)é]sﬁm Bipibgridinyidpacetd agid) car bonyl ] - D- phenyl al
anyl]-1- piperazinyl}-benzoic acid, (77)
4-{1-[ 4-am no- 3, 5-di brono-N-[ [ 4- (2- ox0-1, 3, 4, 5-t erahyd

(589 U-8=[N-[[4- (3 4- d[h?rdro 2(1H)- oxogumazolln 3-yl)-1-
benzqdi azepin pi per i car bonyl ] - D- phenyl al
anylp}ﬂeﬂd"nd)lcﬁf mwlld?-kwowlbémmrtﬁlra&}n trpigerszineacetic acid,
4-{2-[1-[4-am no- 3, 5-di bronmo-N-[[4-(2-0x0-1, 3,4,5-tetr
ahydro- 1, 3-
(55)? n éﬂWI aZ{ap{erﬁ arbY¢ﬁ10W-Hl4F{6f4 dihgsitd-2@H)eoxoglirazptieay pi -
i di ny I%ﬂf -benzoi ¢ acid, 25 (79)
4 {mqeﬂdmw]ﬁatbywﬂd? qaazlgylbab@n@%t% 5-t et rahy
dro-1, 3-
benzodi azepi n- 3-yl ) - 1- pi peri di nyl ] car bonyl | - D- phenyl aI
(Sa)ﬁyléelhyls {B+[Be5-dibrapbIN-F4¢Brd-fhydros B tHiyoXoguenazoli-3-yl)-1-
aci
- | PlResciiiggrosns IR brosul- heiRer Y bRENT3es 5. et r any
dro-1, 3-
benzod| azepi n- 3-yl) - 1- pi peridi nyl ] car bonyl ] - D- phenyl al
(5any Methyl ${ b, 5-dibrghio-Nez (&, 4-dinyiddh -2( B1)-0xeduinazolin-3-yl)-

43{§3$18’er§<%n{,‘|?é%¢68|¥3'/[]’0%1 fﬂ](tl 1pend:ny§’ benZohte. " ahydro-1
benzod| azepi n- 3- yI ) - 1-pi peridinyl]car bonyl ]-D-al anyl ] -
4- pi peri di n[éé% - pi pera2| neacet at e 3_5)

(58,)3 { @ hys4¢(d -[Repdiorgme-Nklip @ A-dingdia-2(13)nx0quinazelindrid)-1-
3y PO B APt o s PP TSIV 288 iy

- 1- pi perazi neacetic acid, (83) rrethyl

(555 ¢ é@g@&gigﬁéﬁ@%{%ﬁi & LAY 8% A oxoquinazolin-3-yi)-

1-piperidinyl]carbonyl]-D-tyrosyl}-4-piperidinyl]-ethyl}-benzoate,

(60) methyl 4-{4-[3,5-dibromo-N-[[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-yl)-
1-piperidinylJcarbonyi]-D-tyrosyl]-1-piperazinyl}-3-(trifluoromethyl})-
benzoate,

(61) methyl 3-{1-[3,5-dibromo-N-[[4-{3,4-dihydro-2(1 H)-oxoquinazolin-3-yl)-

1-piperidinyl]carbonyl]-D-tyrosyl]-4-piperidinyl}-benzoate,

(62) ethyl 4-{4-[4-amino-3,5-dibromo-N-[[4-(2-0x0-1,3,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-1-piperidinyf]carbonyl]-D-phenylalanyl]-1-
piperazinyl}-benzoate,

S R e R R RN NS e
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1- pi peridinyl]carbonyl]-Dtyrosyl]-1-piperazinyl}-5-th
i azol ecar boxyl ate, 10 (84)inethyl

2-{4-[3,5-di bromo-N-[[ 4- (3 4- di hydr o- 2( 1H) - oxoqui nazol
in-3-yl)-

1- pi peridinyl]car bonyl] D-tyrosyl]-1-piperazinyl}-4-th
i_azol ecar boxyl at e,

(63) { £tnd StAdidbamins- MEQIWD(TBJ H-lit-+3raxe=123.4.5-tetrahydro-1,3-

lp_)? pg%éﬁgpﬁ{%?%@ r%gﬁ 1)(# Ibf}ﬂq ﬂigljcarli)?nyi] l%))lpphéar Izallan)y ]}1 5-thia
zol giparaginylibenaocaid, (86) ,
2-{4-[3,5-di bromo-N-[[4-(3, 4-di hydro-2(1

H) - oxoqui nazol i n-3-yl) - 1-

(68} PRI J§1 T:%Hﬁ?ﬁbl-b]s BploroVTh: @4@?3&?5%&%&@

zol ecar [c acid, 20 (87)
2-{ ‘be[nzodwzapm@ $lydi- Mpendmw}qa[fh@mm B—mewtﬂlanﬂ]f‘!m)

oxoqui ha 1- pi peridi nyl ] carbonyl]-D phenyl al
anyl '31.“]Z G@n?&.’?}% nyl}-4-th iazol eca rb oxylate,

( 88) net hyI
2-{4-[4 3, 5-di br ono- N-[[4f dlh%/ 1 H)-
68k methyl 4-{2 [1 [4 -amino-3,5-dibromo-N-{[4-(2-ox0-1,3 4 5 tetrahydro-

I I | al
anyl 1 FRERzEbE R PSSy AR e B
( 89piperidinyl]-ethyl}-benzoate, _
2-{4-[4-am no-3, 5-di brono-N-[[ 4- (3, 4-di hydro- 2( 1H) - oxo
qui nazolin-3-

(6%1/) }rﬂqﬂylp%@% ﬁd BiliA £-3152 BVch e Eﬁe(gyéx?:’ g@yd %’té‘rtré’dﬁ% é}zs‘

azolecar oxy
2 {behzedumzeplﬂgﬁ 5HdkﬂnpeMHMc{a[rmr()ﬂ] -B- mawlﬁmﬁ](l-
ui .na
yl )PP%?EBVE% hgbﬂlj%amsm&)rﬁerﬁoai%nw al anyl ] - 1- pi per azi
nyl}-5- thiazol ecarboxylic acid, 24 (91)
4-{4-[ 4- am no- 3, 5-di brono- N-[ [ 4- (3, 4- di hydr o- 2( 1H) - oxo0
(6ui metbyi 31-{’[3-[4-am|n0 -3,5-dibromo-N-{[4-(2-ox0-1,3,4,5-tetrahydro-1,3-

! PREOSRERPha ke PRt B R eteriy A P &

4- { pidetidanpiPoerzdatéli br ono- N-[ [ 4- (2- oxo-1, 3, 4, 5-tetrahy
dro-1, 3-
benzodi azepi n-3-yl ) - 1 pi peri di nyl ] car bonyl ] - D- phenyl al

o8 R PR RG B  APERASR neBl Prar )
di hpireoidi(yl]ehrbonyl]-D- tyrosyl] 1-p|perazmyl} -benzoic acid,
oxoqui nazol i n-3-yl)-1-pi peridinyl]carbonyl]-D phenyl al
anyl ] - 4- _

(69) 3-{4-[3,5-dibromo-N-{[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-yi)-1-

piperidinyl]carbonyl]-D-tyrosyl]-1-piperazinyl}-benzoic acid,

(70} 4-{1-[3,5-dibromo-N-[[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-yl)-1-
piperidinylJcarbonyi]-D-tyrosyl}-4-piperidinyl}-benzaoic acid,

_(71 ) 4-{1-[3,5-dibromo-N-[{4-(3,4-dihydro-2(1H)-oxoguinazolin-3-yl)-1-

piperidinyljcarbonyl}-D-tyrosyl]-4-piperidinylmethyl}-benzoic acid,

(72) 4-{2-[1-[3,5-dibromo-N-[[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-yl)-1-
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pi peridinyl}-1- plperazineacetate (94)

1, 1-di met hyl et hyl

4-{I -[ 4-am no- 3, 5- di br ono- N—[[4 (2-o0xo0-1, 3,4,5- 15
tetrahydro-1, 3- benzodi azepi n- 3-yl ) - 1- pi peri di nyl ] car bo

nyl ] dinyl i]-D-t thyl}-b d,
phen@&én in }carbonaz] yrgs%ly plpendlgséq gz|yr%eaegéz?|§taecl (95)

et hyI

R L e e oA

anyldupé-udlaﬁ]d@rwyuomwbbyljl-ﬁ Hiparaany SR aeligdromei8f)-

4 {Pe[rwom% 3, 5- di bromo- N-[ [ 4- (2- oxo- 1, 3, 4, 5-t et r ahy
dro-1, 3-
benzodl azepi n-3-yl)-1-pi peridinyl]carbonyl]-D phenyl al

(74my|a 1413, Biditeromd- Ns{[4}f3l4-ﬂtmdr@2(ﬁd}aommmzohﬁ$ (197)

H) d%léﬁﬁf? H;gﬂ:l%rgqnyé] D- tyrosyl]-4 r!;genémyl} bghg co:lra\%dz( !
yl)-1-pi peridinyl]carbonyl]-D phenyl al anyl ] - 4- pi peri di
nyl }-1- piperazineacetic acid, 30 (98)
(78) { ]él»-{44=[4aamrm—3 Sedibiidmaib {42 foxot B3 dxpidirahydré1t3et r ahy
d 1
bregP&&ZQQ'QE?R'”S’B YO -aiogrdayicahgny L RrsyIaeR bheny | a

anyl pé}’azi?n'y Hendbitdddd,1 - pi perazi neacetic acid, (99)
(R F [ (4-am Ro- 3, 5- di br onophenyl ) net hyl ] - 4-[ 4

-(3, 4 dlhydro 25 2(1

75) BTG %%5@ MRS Jor g -

S Yodiazepin-3-yi)-1- - I
RPN e ‘32?'2{,’%555?%?h"y‘?%”’ia‘?'ly](% 4-di h

ydr @uyﬁrggmyl} -benzoic acid,
H) - oxoqui nazol i n-3-yl ) -1-pi peridinyl]-1, 4-di oxobutyl]-
4-pi peridinyl}-1- piperazineacetic acid, (101)

(70) "/@5{14[4{-3141}%—&&&Br,oﬂnmLN%&d*(MOﬂhLBAo&mhydeB34- d] py
rimdi - =1 o
o1 pORaPHAEE -3 Y-t RiBR OV IorsbapN Dipheniaismalety1 1 - o

p| p W erazi neacetic acid, (102)
gﬂéﬂdw'% 2éﬁ°%@§@igfs (trifluoromet hyl)-phenyl ] met hy

I] 4-14-(3, 4- d| hydro- 2(1

8 R els S AR b st )

benzodlazepm-B yl)-1-piperidinyljcarbonyl]- D-phenylalanyl]-4-
piperidinyl]-ethyl}-benzoic acid,

(79)  4-{4-[4-amino-3,5-dibromo-N-[[4-(2-ox0-1,3,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-1-piperidinyl]carbonyl]-D-phenylalanyl]-1-
piperazinyl}-3-(trifluoromethyl)-benzoic acid,

(80) 3-{1-[4-amino-3,5-dibromo-N-[[4-(2-ox0-1,3,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-1-piperidinyf]carbonyl]-D-phenylalanyl]-4-

piperidinyl}-benzoic acid,

{(81) ethyl dif-{1 -[3-(1-naphthyl)-N-[[4-(2-0x0-1,3,4,5-tetrahydro-1,3-
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15 (103) (R §-4-{1
[4 [ 4- (3 4-di hydr o- 2( 1H) - @xoqui nazol i n-3-yl ) - 1- pi peri

inyl]-
[(3 4, 5- tlnethylphenyl)nethyl] 1, 4- di oxobut yl ] - 4- pi per
| di énzodiazBhiPes-9R1ngipeRdingl|@rbehyIRD-d) 4-piperidinyf}-1-
(R S azBp ggbqgrﬁ}o 4I g]dl metyh]§I phéel(r?{‘/r )r?ieq hyl ]y}4 [

4-

4- (@'ﬂeré‘?iﬁ‘@é?%tag%(l
H) - oxoqui nazol i n-3-yl)-1-piperidinyl]-1, 4-di oxobutyl] -
4-pi peridinyl}-1- piperazineacetic acid, (105)

(8QR S)-{ ¥3-H -naphthyl)}-N-[[4-(2-0x0- 1 3, 4 ,o-tetrahydro-1,3- -benzodiazepin-

di m;{ }(IJ-% plggndmylijcarbon%'_l?) -a any %%Ze%hin@a}31 %p)erazuﬁ)ea?cetlc

[[3-ddd,i fl uoromet hyl)-phenyl]methyl]-1, 4-di oxobutyl]-4
-pi peri'dinyl }-1- pi perazi neacetic acid, (106)
(R S)-4-{1-[4-[4-(3, 4-di hydro-2(1H)- oxqu|nazoI|n3yI

(8? RSB S R G M A ProseaingasiE Y-
(R gﬂ) p?_teﬁinwéérboﬁﬁ] -B=tprdagI Az piperEAiyics AtbtoletdBdXylate,
[:2 [ (4-am no- 3, 5-di chl orophenyl )nmethyl ]-4-[4-(3,4-dih
8" el 3413 Brtomoy MR, eyt A1 - popuinrain )
4- pl1pp:peddin%oljdarbon;ﬂ]—DetyﬁfswnaaF@érwr@ﬁ}l-%thaﬁﬁoleéé:ﬁ&kylate

(R S)-4-{1-[2-[[2,4-bis-(trifluoronethyl)-phenyl]nethy
I']-4-[4-(3,4-dihydro 2(1

e e U Ly

g) 4@& ﬁdhffcg liyllcegl(cﬁrydﬂ}twuwllﬁ Wmtlnhﬁ*@ih)mmr@swmctd,
[ ro-
H) - oxoqﬁl nazol i n- 3- yI )-1-pi perl di nyl]-1, 4-di oxobutyl]-

OO PELIE o B‘F‘ﬁ% S iR S 5 )

) - qufam)d]ca;bqnyl] D—tyrosyl -plperazmyl}-4 thlazo!ecarboxyhc acid,
2-[1(3,4,5-tri bronophenyl ) nethyl]-1, 4-di oxobutyl]-4-pip
eridinyl}-1- piperazineacetic acid, (111)

(8TR a).etﬁyl{z-gi{h lfa]ﬁnr(o%w @ibwﬁ@w{q@l(el)zk -ginQard-azHt i n- 3-yl
pl peridin

% (3 OISDGEJlﬂ@ZWUk?ﬂHeWPPﬁ@tWMP?mPnMU@ plemiaanyl-a- pi peri
di N derdzinPh RShRZLRRaMy fatac! d.

(88) methyl 2-{4-[4-amin0-3,5-dibromo-N—[[4-(3,4-dihydro-2(1H)-
oxoquinazolin-3-yl)-1-piperidinyl]carbonyl]-D-phenylalanyl]-1-
piperazinyl}-5-thiazolecarboxylate,

(89) 2-{4-[4-amino-3,5-dibromo-N-[[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-
yl)-1-piperidinyl]carbonyl]-D-phenylalanyi]-1-piperazinyl}-4-
thiazolecarboxylic acid,

(90) 2-{4-[4-amino-3,5-dibromo-N-[[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-
yl)-1-piperidinyl]carbonyl]-D-phenylalanyl]-1-piperazinyl}-5-
thiazolecarboxylic acid,
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(112)

(R S)-4-{1-[2-[ (3, 4-di chl ogpphenyl ) et hyl ] -4-[4-(3, 4-d

i hydro-2(1 H)-

oxoqui nazolin-3-yl)-1-piperidinyl]-1, 4-di oxobutyl]-4-p

I peridinyl}-1- 20 piperazineacetic acid, (113)

(R S)-4-{1-[2-[(4-brono- 3, 5-di chl orophenyl)meth []1-4-]
(94} (% H-[drarytmoe's 5-dibromo-N-{[4-(3,4-dihydro-2(1H)- oxoqumazol:n -3-

i heR Hhﬁ%ﬁqarbenﬁb?ﬁﬁ?mﬁa@ Oefebeityiss (114)
§ , Plp e‘i'rdﬁi'ea[cét:diéu@ 4- di hydr o- 2( 1H) - oxoqui nazol i n- 3-yl

1- plper|d|n I]-
[ (2- napht hyl ) net hyI] 1, 4- di oxobutyl ] -4-piperidinyl}-1-

z {
?kp%)@’ ?"’?ﬁ@ ?f’é’ %Btf%lw”ﬁ% é%g]”g%[ st orteralydroclg 1 - 4
[4 bénﬂadiabyp‘in&yl)éﬂ élplpendlnyl]carbonyl] -D- phenylalanyl] -1-
xoqui nazol i n -1-pi peridinyl]-1, 4-di oxobutyl] -
4- p.p@?aanwmp@eﬂq;m igidtihcetic acid, (116)

(R S)-4-{1-[4-[4-(3,4-di hydro-2(1H) - oxqu|nazoIin-3-yI
" )-1l-piperidinyl] 27
(92} [ (1- ﬁzrﬂethyfemyi é*{s?dmﬂfllnﬂébﬁ{di‘bfbmm{w {3:4-dihydroRid)-
yI ] &Jx?gwﬁazolln g){rl) 1. plpePdi[r)ly onnytpl)!‘(l:en%/ Elllgﬁylf&]j) (R
5 2plepioinl RpR@Raznemidutepheny! ) met hyl ] - 4-[4- (3, 4-di
ro-
% 2 di oxi do- 2, 1, 3- benzot hi adi azi n- 3-yl ) - 1- pi peri di nyl ]
o4y &, F@ﬁegf.’&;‘l }ﬁ' W 2471 RRGhb Y, B¥idromo-RUPE[AEL G 2685 ©
(Et gétradra,ﬂilo -h 2-béracRtiatiepin-arymp npmyeridiaeatdong ek ( 3, 4-d
[ ro
ongUﬁﬂHQlﬁan 4spipendinylhilpeiperdzingaretata- di oxobutyl ]-4-p
i peridinyl}-1- 10 pi perazineacetic acid, (119) ethyl
(R S)-4-{1-[2-[ (83, 4-di brom)phenyl)msthyl] 4-[4- (3, 4-di
(951)ydethy2@4{‘l [4-am|no -3,5-dibromo-N-[[4-(3,4-dihydro-2(1H)-

[1-1, 4-di butyl] -

U P et e L
h I thyl]-4-[4-(3, 4-di

hydP g @?ﬁs}??g%aﬁ%@%*ﬁ"% R pér? " n[w e
-1, 4-di oxobut Y]l -4-PiPeridinY}l -1- piperazineacetic

©8°" Sthyl 4-{1-[4-amino-3,5-dibromo-N-{[4-(2-0xo-1,3,4,5-tetrahydro-1,3-

benzodiazepin-3-yl)-1-piperidinylJcarbonyl]-D-phenylalanyl}-4-

piperidinyl}-1-piperazineacetate,

(97) 4-{1-[4-amino-3,5-dibromo-N-[[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-
yl}-1-piperidinyljcarbonyl]-D-phenylalanyl]-4-piperidinyl}-1-

piperazineacetic acid,
(98) 4-{1-[4-amino-3,5-dibromo-N-[[4-(2-0x0-1,3,4,5-tetrahydro-1,3-
benzodiazepin-3-yi)-1-piperidinyljcarbonyl]-D-phenylalanyl}-4-

piperidinyi}-1-piperazineacetic acid,

(99) (R, S)-4-{1-[2-[(4-amino-3,5-dibromophenyl)methyl]-4-[4-(3,4-dihydro-
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20 (121) (R
S)-4-{4-[2-[ (83, 4-di bronophesyl ) net hyl ] -4-[4-(3, 4-di hyd
ro-2(1H)-
oxoqui nazol i n-3-yl)-1-piperidinyl]-1,4-di oxobutyl]-1-p
| perza HpokbgdinaBbliPesypin Hi Iﬁlc4-@|oxbb(|t 2)-pipgekitiwyl}-1-
1- {123([3 5- dlqbrorm H ??@ﬂ nﬁ” YiA-piperitiny -
H) - cﬂdléql'@lzrﬁ@,@éﬁilmagdyl ) 25
1-pi peridinyl ] carbonyl ] -4-nethyl - D, L- phenyl al anyl ] -4-p
iperidinyl}-(S)- pyrrolid i ne-2-carboxylate, (123)

(108 R, S)-4-{1-[2-[(3,5- dibr0m0-4-ﬂuorophenyl)methyi]—4 [4-(3,4- dlhydro-

% 5@( %)-%Sbﬁéﬁa%kw@ifré‘@%%h%i%m?o ﬁ%ub{baeﬁgmyﬂ 1-
L- prﬁ?é([lga éé&c é%lgl peridinyl}-(S)- 30

yrro car bokxyl ate, (124) nethyl
1-{1-[ 3, 5-di bromo-N-[[ 4- (3, 4-di hydro- 2( 1H) - oxoqui nazol

T G pion a1

29{ im[ggf‘i Cﬁ?ﬂ}é?gﬁﬁaﬂﬁhwgﬁ@fﬁg’] Ir']'l;&fr@(r’)dxobutyt]-4~p[per|d|nyl} -1-

H) - d)twazm@aoemmaqdyl) 1
pi peridinyl]carbonyl]-4-nethyl-D, L-phenylalanyl]-4-pi
perid i nyl}-(R- pyrrol i di ne-2-car b oxyl ate,

(162} J(BEGS) 4-{1-2-[[3,5-bis- tnﬂuorometh 1)- phenyl]methyl]-4 [4 (3 4 dlhydro-
1-{1 di br ono- N-

i n- H)—ozoqwnwlind?»-arbﬂ-@@eﬁawﬂﬂ &d@éhy yl]fsl plperldmyl} -1-
L- p:])z[};y,]ggil gg tlcé BI peridinyl}-(S)-

I'ne-2-car oXyllc acid, 10 (127)
1 {1 [ 3-chl oro N-[[4-(3, 4-di hydro 2(1H) oxoqui nazol i n-

(163%“&,@) %‘1?31@%[% &QFA M (ﬁ% px@gmazglln g -yl}-1-piperidinyl]-2-
L -1-
A QREh PR fadddtna oy |
per mﬁmt]\eacenlcsacnd
[ (3, 5-di met hyl - 4- hydr oxyphenyl ) net hyl ] - 1, 4- di oxobut yl ]
- 4-pi peridinyl}-1- methyl-2-pi perazin ecarboxyl ate,

(1 GzljZQR §L41 {-[2-[(3-bromo-4, 5 dlmethyfphenyi)methyl]-4 314 (3, 4 dlhydro-
3, 4-di br orm'o 11 ydr o-
2( 1 2 H)- oxoqumazolln-S-y 1-plpend|nyl] -1 dloxobuty!]-4 plperldmyl} -1~

0X0 1-pi peridinyl]-1,4-di oxobutyl]-4-p
[ pe?’?ﬂoé}ny'meé%t?tz%é 2r’i‘et hyl - 2- pi per azi necar boxyl at e,

(105) (R,S)-4-{1-[4-[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-yl)-1-piperidinyi]-2-
[[3-(trifluoromethyl)-phenyl]methyl]-1 ,4-dioxobutyl]—4—piperidihyl}-1 -

- piperazineacetic acid,

(106) (R,S)-4-{1-[4-[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-yl)-1-piperidinyl]-2-
[(4-methoxy-3,5-dimethylphenyl}methyl]-1,4-dioxcbutyl]-4-piperidinyl}-
1-piperazineacetic acid,

(107) (R,S)-4-{1{2-[(4-amino-3,5-dichlorophenyl)methyi}-4-[4-(3,4-dihydro-
2(1H)-oxoquinazolin-3-yl)-1-piperidinyf]-1,4-dioxobutyl]-4-piperidinyl}-1-

piperazineacetic acid,
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(130) ethyl
4-[2-[(3, 4-di bronophenyl ) meghyl ] - 4-[4-(3, 4-di hydro-2(1
H) -

oxoqui nazolin-3-yl)-1-piperidinyl]-1,4-di oxobutyl]-1
-(1 -nethyl -4- piperidinyl)-2-piperazi necarboxyl at e,
25 (131) ethyl
(14}3§ rlﬁj 8)-[4({g-,[?{[Qlék;bksn(m{fmombmyntmmy)]nﬁtl’fm-c}-{aﬂ-(:[s,4-c(iISyc#o-
- | r -
- A bronasdnERels: - pipepdiy R doxebutylrRBsR Y- -
4'pg§ﬁé%%hﬁﬁkém§édﬂﬁthyl'2'pi per azi necar boxyl ate, 30
et hy ’

(13
4-[2-[(3, 5-di brono- 4- et hyl phenyl ) met hyl ] -4-[4-(3, 4-d

(88 (R SR A2 - ityort-prsviphe ety did ety dro:
1 - (H1 Biflin4zolvi- B dpipayibinyd-104-dRRoBaiy)-£eeridinyl}-1-
rboxyl ate, (133) ethyl
4- [ pipgrazineacsticoatighenyl ) met hyl ] - 4- [ 4- (3, 4-di hydro-2(1

29
g&oquinazolin-3-y|)-1-piperidinyI]-1,4-dioxobutyI]-1

(14 01;(@}14!1{ 11 gj-)[@{s,n-cﬁhydrd-z'( 1 H)-kdq@Anazalink@yh21-pipesidimyf}b
oxyl at e, < . , . 0
A- {17—"[(%4[,é‘@!bJIO'@IOB_h@MHHWI]')M%@WPPUWHfﬁplpgrfdml}hlrdr 0-

2(1 , . .

oio?uﬁ’%%%’éﬁe?ﬁ‘?tﬁ?ﬁ'?t 1- pi peri di nyl | - 1, 4- di oxobut yl ] - 4- p

i'peridinyl}-1- methyl-2-piperazi necarboxylic acid,

(1E‘%?F(z?sé)_zl‘-*'éﬂM'&fb%ﬂé’rqufﬁ&(ﬁw-ﬂmLfillz,a%oéi,”ﬁ'a!)hk_/‘aipéfiﬁild‘i’ﬂoz'
B s bl D e R et AR

aci gipgragidpadet[c2agid,3, 4 di br onophenyl)nethyl] 4 [4 (3,4
- dihydro 2(1 H)
oxoqui nazol i n-3-yl)-1-piperidinyl]-1, 4-di oxobutyl]-1
(1 112}13;@1)341{11 -%{(B!épérch@r@ﬁﬁény@nﬁétﬁﬁ]—ﬂhﬂsﬂﬂﬂih?dbd—?@! H)-
acl d,
4- { PXpauingzolB-givhr birerici]hAsiexapulied wipgridnylit 14 3, 4
- di y . _
oxéﬁ*ﬁéé%'ﬁﬁ%%@t&aﬁ“}u 1- pi peri di nyl ] - 1, 4- di oxobutyl ] -4-p

i peridinyl}-1- nethyl-2-pi perazi necarboxylic acid, 20

(1 iélf’ 2)?[f@-ﬁ{-m-ﬁflmn@:%érﬂWBWWIA@?W]#M-(M(@?W@T

1y < 20111Ebloguinazolin:3-y\)-1;piperdinyl 1 dioxgbytyll4-piperidiny-1-

1- ( pipesahipeackticcighe ri d i nyl)-3-pi perazi n eca
r boxyl at e,
(114) (R, S)-4-{1-[4-[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-yl)-1-piperidinyl]-2-
[(2-naphthyl)methyl]-1,4-dioxobutyl]-4-piperidinyl}-1-piperazineacetic

acid,
(115} (R,S)-4-{1-[2-[(2,3-dihydrobenzo[blfur-5-yl)methyl]-4-[4-(3,4-dihydro-

2(1H)-oxoquinazolin-3-yi)-1-piperidinyl]-1,4-dioxobutyl]-4-piperidinyl}-1-
piperazineacetic acid,

(116) (R,S)-4-{1-[4-[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-yl)-1-piperidinyl}-
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} (139)
4-[2-[ (3, 5-di brono- 4- net hyl,phenyl ) methyl ] - 4-[4-(3, 4-di
hydro- 2( 1H) - oxo- 25

- qui nazolin-3-yl)-1-piperidinyl]-1,4-dioxobutyl]-1 -(1

ety 21 BUBFER B -hapiin P REITR A SRERBIN-: o tiny-

et hyl-pipegadiriebcatic @maid3, 5- di br onophenyl ) net hyl ] - 4-[ 4- (3,

4-di hydro- 2(1

H) - oxoqui nazol i n-3-yl)-1-pi peridinyl]-1, 4-di oxobutyl] -
O b Y 1O erame e b el 1t 3y invare

4- [ 2,R{diexign-2ch3-bengothiastiagimSryl)-J miperidinyal fadiorobuty]-4-

yd & Bé{lﬂ MH)TH'?F@Z&?P?CT'%?%%H di nyl ]-1, 4-di oxobutyl] -
-(1 -nethyl - 4 p| peri di nyI) 3-pi perazi

necar boxyl at €, %142 eth
(148} AR, 5)- '({11{%1562&:5'@ s:raprmrmlamaww)masﬂyﬁmquww 4-

di hy, _

A i e O
4- pipeeradinestéticlacidet hyl - 2- pi  perazi necar boxyl ate, 5
(143) ‘

4-[ 2-[ (4-am no- 3, 5-di br onophenyl ) nmet hyl ]-4-[4- (3, 4-di h

e S BT 2 0 - dlremopb e e R APV
et hyd(1 &)-pkearinatzolink3-y }2=pippdadiayi]+et-dicxobyiyl] &4 -pipeddinid}-1-

144 :
EL- { P}Frez’af'(‘ﬁa%ﬂ?%- 3, 5- di br omophenyl ) met hyl | - 4- [ 4- ( 3, 4-
di hydro-2(1H) -

oxoRU|nazoI|n 3- 1, 4- di oxobutyl ] - 4-

pi peridin
(128 Roﬁh‘}ﬂ{}-{&{(3r%diwmmapmmm%vﬂ1?éa{ﬁt(abéwihcvdabw H)-

14 . .
- SRRy RIS GRS PR PRSI B o
ydr @igdrakihegustic ddd, _
qgui nazol i n-3-yl)-1- p|perldlnyI]-1,4-d|oxobutyI]-1

- (1- et hyl - 4- pi peri dinyl)- 3-piperazinecarboxylic

(1%? gR ét)lzf‘gd 213 drlibromaphenyiimettiyll-4-far(3 4-dipyip-20H):-
hydmoalalmh&eluxﬁ-yl)bﬂ-pthmyl]& 4dloxobutyl]-1-piperazinyl}-1-
- PPer i dj nYll di oxobutY] 1-1 -(1 -nethYl-4-Pi
per PIRE fNERC lel'ca L 20 3-pi perazi necarboxylic acid,
(147) ethyl 4-[4-[4-(3,4-dihydro-2(1
- oxoqui nazol i n-3-yl)-1-piperidinyl]-

(13 Bﬂﬁtﬁvlrﬂethsﬂ MﬂrvmoeNﬂHh@er)hwrM(]H)komemnamm:y-iy])-
rb gxg)pgﬁﬁm’carbonym-ti IoerthyldD L- Bhé/nﬂaianyq] 4pp6f‘pér?cf nyﬂ1 (§)Ca

pyrrolidine-2-carboxylate,

(123) methyl 14{1-[3-chloro-N-[[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-yl)-1-
piperidinyijcarbonyl]-4-methyl-D, L.-phenylalanyl]-4-piperidinyl}-(S)-
pyrrofidine-2-carboxylate,

(124) methy! 1-{1-[3,5-dibromo-N-[[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-yl)-
1-piperidinyl]carbonyl]-4-methyl-D,L- phenylalanyl]-4 piperidinyl}-(R)-
pyrrolidine-2-carboxylate,
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4-di hydro-2(1

25 (148) ethyl 4-[4-[4-(3,4-d

H) - oxoqui nazol i n-3-yl) - 1-pixgeridi nyl]-2-

[ (3, 5-di met hyl - 4- hydr oxyphenyl ) net hyl ] - 1, 4- di oxobut yl ]
[

-1 -(1 -nmethyl-4- piperi di nyl)-3-pi pe razi n
eca rboxylate, 30 (149) 4-{1-[4-[4-(3,4-di hydro-2(1
- oxoqui nazol i n- 3-yl ﬁ 1- pi peridi nwaB- 2-1(3,5-,
(@Brema] I hyjRnchleypilg (5 Aedinysip-2(1 )-exeqenazgiin-34)pl-p
ert ﬁ?iﬁéﬁic}ih}l}caﬁ%H}X]L4-%ié?hﬂ%,ﬁzdﬁ“e%§/%ﬁé}%y4-bfpeﬁ8Ir@l}-(@%ﬁs0)

4- { Ipyrlifiné-Drarbox$labe,di chl or ophenyl ) net hyl ] -4-[4-(3, 4
-dihydro 31 i 2(1
H) - oxoqui nazol i n-3-yl) - 1- pi peridinyl]-1, 4-di oxobutyl ] -
(122?2 ) ‘I)Q%[Sgg-{&ﬁrbm%wfﬁdléd,4-%1rﬂ)dr@-9(ﬁ4)-o*‘tﬁﬁﬁﬁéﬂfﬁﬁlﬁyi?—1 -
%( {1 Ipip@ridind]carabriydjetropiiaylyD.)rdtemylafand]4-p{r@ridingdHEEdr o-
0X0 “}?Haib‘ﬁr%'-c%r-t&ﬂx)"-‘&@ﬁpperi di nyl -1, 4- di oxobutyl ] - 4- p
i peridinyl}-4- nethyl-2-piperazi necarboxyl ate, (152)
e(7i yl1-{1-[2-[ ;Vs 5- di br ono- 4- net hyl phenyl ) nethyl ]-4-[4
(1273, u{tiSshlpw- g[t4r(3,4-d|hydro-2(1 H)-oxoquinazolin-3-yl)}-1-

2, prEe R Bty PR B BB R

( 153yrelibink-2-carboxylic acid, _ _ _

1-{1-[4-[4-(3, 4-di hydro- 2( 1H) - oxoqui nazol i n- 3-yl ) - 1- pi

peridinyl]-2

ethl 4Bl & 2 iri-5.y-9L B-

A e R Py Sl R

( 1543, 8dimethyl-4-hydroxyphenyl)methyi]-1,4-dioxobutyl}-4 -piperidiny{}-1-

L IR el omopery ) methyl T4 [4-(3. 4

H) - oxoqui nazol i n-3-yl ) -1-pi peridinyl]-1, 4-di oxobutyl]-

4- pi peridin _I[}-4- met hyl -2-loi per azi necar boxyl ate, 20
(1 @@Egméﬁh{g |-[)é- (3,4-dibromophenyl)methyl]-4-{4-(3,4-dihydro-2(1H)-

1 b ah A ARy BT SASUAE b 3 4

H) - eistayi-Dpiirafindcatbbxyla®, peri di nyl ] - 1, 4- di oxobutyl | -
4-pi peridinyl}-4- methyl-2-pi perazi necarboxyl ate,
(156) '

(130f ubalighcSastioaonen v AR iy b (3 4

ox o guogaraolin-3-W)k ) -plbapidpetl Hdaydoblihvl- tH{ bxodthylyd-] - 4- p
iperldin}/l)h-4-_ .
piperidinyl)-2-piperazinecarboxylate,
(131) ethyl 4-{1-[2-[(3,5-dibromo-4-methylpheny)methyl]-4-[4-(3,4-dihydro-
2{1H)-oxoquinazolin-3-yl}-1-piperidinyl]-1,4-dioxobutyl]-4-piperidinyl}-1-

methyl-2-piperazinecarboxylate,
(132) ethyl 4-[2-[(3,5-dibromo-4-methylphenyl)methyl]-4-[4-(3,4-dihydro-
2{1H)-oxoquinazolin-3-yl}-1-piperidinyl}-1,4-dioxobutyl]-1-(1-methyl-4-

piperidinyl)-2-piperazinecarboxyiate,

(133) ethyl 4-[2-{(3,4-dibromophenyl)methyij-4-[4-(3,4-dihydro-2(1H)-
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met hyl - 2- pi per azi necar boxylic acid, (157)
1-{1-[4-[4- (3, 4-di hydro-2( %9

H) - oxoqui nazol i n-3-yl )-1-piperidinyl]-2-[(3, 5-

di met hyl - 4- hydr oxyphenyl‘) met hyl ] - 1, 4- di oxobutyl ]-4-pip
er i CbxbmhlhaéohrﬁQ YIE Iy eridinyi[PRA-aRd bty DX Vinhethyicd-d,

(1 {PJFP%GIWM)L%Tﬁlnﬁia%ms@b@xﬂﬁ@phenw)rret hyl]-4-[ 4- (3, 4-

di hydro-2(1 H)-

oxoqui nazol i n-3-yl)-1-piperidinyl]-1, 4-di oxobutyl]-4-p
(15A e rd-fi-f2y[(3,44dibraendpHenzhpigtredled-{ 463 drdilopdrb{ 185 d, 32

159 . . o ) o
7 Brauineackn i sppeicimih SsiRiepuiet FReringiaty 3, 4
- di t}Méth?rf—ﬁ)i‘péf&Zlnecarboxyllc acid _
oxoqui nazolin-3-yl)- p|per|d|nyI]-1,4-d|oxobutyI]-4-p
i peridinyl}-4- nethyl-2-piperazinecarboxylic acid, i 5

0, {1, .
HS%S I ormeR R e - Ao 2 Mk dr o- 2 1
- oxoquinazolin- 3 yl) 1 p erldmyl] -1,4- dloxobutyA] -1-(1-methyl-4-
oxqu|nazoI|n - pi per |;¥ di oxobu yI] 4-p
i perﬂlkﬂrtﬁimllaplnﬁéaﬁyscarbgm@ra& ,necar boxylic acid, 10
(161) ethyl 4-{1
- -[3,4-di bronmo-N-[[ 4-(3, 4-di hydro-2(1H) - oxoqui nazol i n-3
(138) B-[2-[(3,4- dlbromophen l)methyl]-4-[4-(3,4-dihydro-2(1H)-
pi peri di nyl ] carbogn phen I al apyl ]-4-piperidinyl}-1-m
thWOQUInﬁz gra2in emsls ]a%dqu ylJ-1-(1-methyl-4-

#ﬁﬁd%%ﬁﬁgﬁ%@%s@&rﬁwenyl ynmethyl]-4-[4-(3,4
oxqu|nazoI|n 3-yl)-1- plperldlnyl] 1,4- dloxobutyl] 4-p
(1{3?@ ALY B i S méhblpRen e AL A kS ot H)-
et bl b el o

azol i n- 3-
pi pmathylr%pymmmarpowl@mchl anyl ]-[1, 4']bi pi peridiny
, I-.4- acetate, 20 (164)
-[3,5-di bromo-N-[[ 4- (3, 4-di hydro-2(1

(1 33) @mm[ﬂc’[f:sﬁ‘éidbr&md 341ﬂethylphenyl)meth 9-4 [4- 3 4-dihydro~
p| peri di nyl ] carbon phenyl al any t] pi peri di ny
-4 QH@[—@@O%najzohn}S ‘(/Ii-éaylp@mcﬁyyl -4 4]{<1|oxobu yi}- 1 -(1-methyl-4-

[3 e%p]r P[}ge[r%én%% éo,@,gﬂédro 2(1

oqw

(139} 4-[2-[(3,5-dibromo-4-methylphenyl)methyl]-4-[4-(3,4-dihydro-2(1H)-oxo-
guinazolin-3-yl}-1-piperidinyl]-1,4-dioxobutyl]-1-(1-methyl-4-piperidinyl)-
2-piperazinecarboxylic acid,

(140) ethyl 4-[2-[(4-amino-3,5-dibromophenyl)methyl]-4-[4-(3,4-dihydro-
2(1H)-oxoquinazolin-3-yl)-1-piperidinyl]-1,4-dioxobutyl]-1-(1-methyl-4-
piperidinyl)-2-piperazinecarboxylate,

-(141) ethyl 4-[2-[(4-amino-3,5-dibromophenyl)methyl]-4-[4-(3,4-dihydro-

2(1H)-oxoquinazolin-3-yi)-1-piperidinyl]-1,4-dioxobutyl]-1-(1-methyl-4~
piperidinyf)-3-piperazinecarboxylate,




10

15

20

25

30

25
pi peri di nyl ] carbonyl ] -4- meihyl - D, L- phenyl al anyl ] -4-pip
eridinyl}-1-nethyl- 2-pi perazinecarboxylate, (166)
ethyl 1-{1-[3,5-dibromo-N[[4-(3,4-dihydro-2(1
H) - oxoqui nazol i n-3-yl )-1-
pi peridinyl]carbonyl]-4-nethyl -D, )

(182b syl Ly i(3-2amipo 5c5-crompphan yhmetyl-4di-(3 4-dinydro-

com RO BRI Sh - ARPab oL e-HRap A bR nyt-
knowhethyl-2pipsrapincdgabbkgatelhe fol | owi ng net hods have

proved particularly suitable for preparing the
conmpounds of general formula | according to the

43 SRy Mg S SRR PSS SR v

erein gro
nei tcuima2$linsRyl)-A3pipendivid]-h@-diBxolmayf]-di-fHismettyl-depiperidinyl)-
car ng%lﬁi c.acid 'fgnctj on, but otherw se all groups
ar e 2RPREAZANGIAEPINECEEKS ned:  react i ngpi peddi nes of
general formula R 10 (1V) wherein Ris as
her ei nbefore defined, wth carbonic acid derivatives

(144) detlel2al(4 faoninoiZ6-dibsorapphenssimethy (4 [4-(Srediydrod(1H)-

i ety B0 SRSty B RSt ferttint-1-
tri Ghety PRk YinesarbBRylR &idli oxopyrrol i din-1-yl oxy

group, and with primary am nes of general fornula Ar !
HEN N1 RHO X4 % i

(145) 4-[2-[(4-amino-3,5-dibromophenyl)methyl]-4-[4-(3,4-dihydro-2(1H)-oxo-
quinazolin-3-yi}-1-piperidinyl]-1,4-dioxobutyl]-1-(1 —methyi—4—piperidinyl)—

3-piperazinecarboxylic acid,

(146} 4-[2-[(3,5-dibromo-4-methylphenylmethyi]-4-[4-(3,4-dihydro-2(1H)-oxo-
quinazolin-3-yi)-1-piperidinyi}-1,4-dioxobutyl]- 1-(1-methyl-4-piperidinyl)-

3-piperazinecarboxylic acid,

(147) ethyl 4-[4-[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-yl)-1-piperidinyi]-2-
[(3,5-dimethyl-4-hydroxyphenyl)methyi]-1,4-dioxobutyl}-1-(1-methyl-4-
piperidinyl)-2-piperazinecarboxylate,

(148) ethyl 4-[4-[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-yl)-1-piperidinyl]-2-
[(3,5-dimethyl-4-hydroxyphenyl)methyl]-1,4-dioxobutyl]-1 -(1-methyl-4-
piperidinyl)-3-piperazinecarboxylate,

- (149) 4-{1-[4-[4-(3,4-dihydro-2(1H)}-oxoquinazolin-3-yl)-1-piperidinyl]-2-{(3,5-

dimethyl-4-hydroxyphenyl)methyl]-1,4-dioxobutyl]-4-piperidinyl}-1-

methyl-2-piperazinecarboxylic acid,

(150) ethyl 4-{1-[2-[(4-bromo-3,5-dichlorophenyl)methyl}-4-[4-(3,4-dihydro-
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(M) 25 wherein 34 neither X1 nor X3 nor X4 nor Rl
contains a free carboxylicsgcid function, but
otherwi se all groups are as herei nbefore defined. The
fundanental |y two-step reactions are normally carried
out L -
e JUQRRONGHaRIPL 9500 Bperiiby IO BioRbBIAABlperaiy)-1
(VI )meﬁyi-éaup@dzmecwmqﬂﬂtﬁ)l ar anmounts of the carbonic
acid derivative of general forrmula (V) in a suitable
solvent at |ower tenperature, then at |east equinolar
(1@1@ Léthsil nf1- [zhﬁs qtdlbfonﬁmwmetﬁwm [4:!(3 @\ﬂuhy@ﬁ@(aﬁmed
reaction is conpleted at a

t em@mumeéohrrﬁevl)rémer I flrdlgmbu_m?‘l -piperidinyl}-4-
_(t r 'rﬁ@ih&[ &%E% BQ?IQ[ee are preferably carried out
in re

nce east 2 equival ents (based on
bi s- (t(chloronethyl) carbonate) of a tertlary base,

(1‘# e%ﬁnpl{ﬁ[ztsi(l% éo%'?@‘é‘ﬁmﬁt hylygl i SO I am eydro-

[s,“f*af'?%Egﬁ%ﬁéfﬁﬁﬂvﬁmﬁ@@ﬁﬁm ;%?eoﬁdoﬁ Lfﬁé@h iy

be anbyyl-dwpiperasinebarbbByldte, exanpl e tetrahydr of ur an,
di oxane, di nethyl formam de, dinethyl acetam de,
N- et hyl - 2- pyrrolidone, 1, 3-dinethyl-2-imdazolidinone

(158) Eétﬁirlolngl”-[éll {483, %IHyﬁrd—Qg H)-oxoquinazolin-3- yI) 1 plpendlnyl]-2-
tTichl orone -carbonate Is used as

car d §+d|methybﬁéwdr@wnizenyﬂM@etfwﬂﬂoﬁd@mbcbféirdo@mndml} -4-

ri PGy bR eABEEBR VAR, - ca. The react on
tenperatures for the first reaction 20 step are

+25C, preferably and +10C
(1f5ﬁb et@ééoﬁd[%%r@mlmrﬁ*s'i awr@@pm}@@wlmgtbywd‘&(ﬁé Q'@Nﬁfchg

20 e fhaddii-o Bl RSl R haRINA-BEICHRRR-4-
" Sy méthykP-pipdrahineearboyylbteschen Ami den (Azol i den)*

Neuere Methoden der Praparativen O gani schen Chem' e,
Vol une V, p. 53-93, Verlag 25 Chem e,

(1%) @N&W—ﬁe[rzqgl-bromé%g duldgﬂgogrly?ligr'igy4 gﬁ?@thﬁ] 3. [43§mdaiﬂydrb

Aka@(1Hongwmazomn -3-Bilapipeddiaig- 164 - diO@gbubd] 4 plpendmyl}-4-
Tetralgdron LeLliers, 84, fid) . 4569-4572 (1983)).

(156) 1 -{1'-[2-[(3,S-dibromo-4—methylph_enyl)methyl]~4-[4-(3,4~dihydro-2(1 H)-
oxoquinazolin-3-yl)-1-piperidinyl]-1 ,47,dioxobuty{]-4-piperidinyl}-4-
methyl-2-piperazinecarboxylic acid,

(157) 1-{1-[4-[4-(3,4-dilydro-2(1H)-oxoquinazolin-3-yl}-1-piperidinyl]-2-[(3,5~
dimethyl-4-hydroxyphenyl)methyl]-1,4-dioxcbutyl}-4-piperidinyt}-4-
methyl-2-piperazinecarboxylic acid,

(158) 1-{1-[2-[(4-amino-3,5-dibromophenyl)methyl]-4-[4-(3,4-dihydro-2{1H)-
oxoquinazolin-3-yl)-1-piperidinyl}-1,4-dioxobutyl}-4-piperidinyi}-4-
methyl-2-piperazinecarboxylic acid,
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b) In order to prepare conpounds of general fornula
(I') wherein Y denotes 30 ghe CH2 group and neither X
nor X3 nor X4 nor Rl contains a free carboxylic acid
function, but otherwi se-all groups are as hereinbefore
defined: Coupling a carboxylic acid of general
formula 35 Ar f HOY1-R ~ 0 Xl~a \ X3X~ (V1)
(198erlef1n[29(4rbiarheq3, S-dit:hlmoph@yh)ometMJ -Ad#-(R4-dibpde-2d F9-

or o CpeBuRaEdie-uel-Ripel BRI o BT R PR isdhrdr e

of ggstAyd- fwéﬂih@carﬁoﬂncﬂébd\l (1V) wherein R has the
nmeani ngs gl ven herei nbefore. 15 The coupling is

preferably carried out using nmethods known from

RS by ey SRR W o o

car logdgiinbzslm- 3-lth1 ~pipedidinyi]di, 4 itdobaty4-pipedinytp-4le
di i sopropyl carbodiimde (DI C) or

et hyﬁetbgl %rpmaﬁm%ﬁﬁrh@@#l@@ﬂq, 20 carbodi i nide, 0-(1

H benzotriazol -1 -yl)- N, NN ,N -tetranmethyl uroni um

hexaf | uor ophosphate (HBTU) or tetrafl uoroborate (TBTU)

(161) et BB 4rdibrarhe-IN-[[4-(3,4-dihydro-2(1 H)-oxoquinazolin-3-yl)-1-

-tris phos hon Xa-

i uerp&%wwﬂﬁ%r EnyeBen B RgeRdnyA ey 2-

y RAAREHBEK A0 € (HOBL) or

r oxy-4- oxo-'3, 4-di hydro-1, 2, 3-benzotri azi ne
(F[Ebt) the reaction speed 25 can be increased. The

(16 BL 195 Ab TS S B K F b e Sty - S AUiRDE R 2(11)-
oxoquinazolin-3-yl)-1-piperidinyi}-1,4-dioxobutyl]-4- pupendlnyi}-1-
methyl-2-piperazinecarboxylic acid,

(163) .methyl 1'-[3,5-dibromo-N-{[4-(3,4-dihydro-2(1 H)-oxoquinazolin-3-yl)-1-
piperidinytlcarbonyl}-phenylalanyi]-{1,4 ]bipiperidinyl-4-acetate,

(164) 1'-[3,5-dibromo-N-[[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-yl)-1-
piperidinyi]carbonyl]-phenylalanyl]-[1,4'bipiperidinyl-4-acetic acid,

(165) ethyl 4-{1-[3,5-dibromo-N-{[4-(3,4-dihydro-2(1 H}-oxoquinazolin-3-yl)-1-
piperidinyllcarbonyl}-4-methyi-D,L-phenylalanyl]-4-piperidinyl}-1-methyl-
2-piperazinecarboxylate,
(166) ethyl 1-{1-[3,5-dibromo-N-[[4-(3,4-dihydro-2(1 H)-oxoquinazolin-3-yl}-1-

piperidinyljcarbonyl]-4-methy!-D,L-phenylalanyl}-4-piperidinyl}-4-methyl-
2-piperazinecarboxylate

and the salts thereof.

The compounds of general formula | are prepared by methods known in
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anounts of the coupling conponents as well as the
coupling reagent in solventgs such as dichl oronet hane,
tetrahydrofuran, acetonitrile, dinethyl formam de
(DVF), dinethyl acetam de (DMA), N nethyl pyrrolidone
rN'(i}é?é e follbwiry RtHdaeRRE zrﬁﬁ@ecﬁbarql@m@ﬁg%wélﬂé fet ween
and +30C, preferably 0 36

prﬁpamm@comp@lm@ﬂ ofcgeir@oai rfojoylaraecrdmgta) the iyengon:
base) is preferably used as an additional auxiliary
base. The so-call ed anhydri de process is used as a

lnfomeherpre Iadmpclfmtdsqﬁ g‘e@éral 5orﬁy.ﬂé uwh%rém YCOamstes dee
eneral fornula Bodanszky

NH F@é%w aad pgithersK gor Xs@@r %g@@r '%Pmra@mfgve@ee ﬁartswﬁaamd

fu pt}ﬁggpawlse éﬁgﬁﬁb@h%qgésfﬂmﬁq&% @fughgil/; I ant

of the m xed anhydride process is preferred (J.R
mSoc 73, 3547 (1951)), in

re@ﬁ‘”%?‘?ﬁ@'ﬁ?ﬁ@é%ﬂﬂ@éfqrﬂ@ ®f the 10 carboxylic acid of

general formula (VII) which is to be coupled and

nonoi sobutyl carbonate is obtained, using isobutyl

chl or ocar bonat e A_t presence of bases such as

4- et hyl - mor pRol | etHpyl nor phol i ne. The

preparation of this m er anhydri de andiM)he coupling

with anmines are carried out in a one-pot process,

usi ng the above-nentioned solvents and at 15
whergper at ures between -20 and +25C, preferably O0C and

+25C. c) In order to prepare conpounds of general -

formula (1) wherein Y denotes the CH2 group. and

R B irberO et salttir Sefitblfetie<hn dBrey formua

are as hereinbefore defined: 20 Coupling a conpound of
general formula } i Ar Nu\ Y1I-RL O X4 X3X1 (VIIl)

25 wherein neither Xl1%hor X3 nor X4 nor Rl contains a

free carboxylic acid nction, but

wherein

X® denotes a nucleofugic group, preferably the 1H-imidazol-1-yl, 1H-1,2,4-
triazol-1-yl, trichioromethoxy or the 2,5-dioxopyrrolidin-1-yloxy group, |

and with primary amines of general formula

Ar
H N '
~N ﬁy‘ R’
3|

wherein
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otherwi se all groups are as herei nbefore defined, and
Nu denotes a |l eaving groug, for exanple a hal ogen
atom such as the chlorine, bromne or iodine 30
atom a Cl. 10-al kyl sul phonyl oxy group, a

n f?\%?wz]‘é{ %W')@%r‘?@ &ﬁtﬁlﬁ?g%@éﬁ?%@{}e%‘ u?ﬁcﬁ’érplb?lt

opt1 on di - or trisubsti
otbervinsemllrgeomsaamasblyer&mﬂalefdremiefneﬂro groups, while the

substituents may be identical or different, a

1H i m dazol -1-yl, a 1H pyrazol-1-yl optionally

Tl%ﬁﬁfd’ahﬁérﬂéily ﬂdﬁ@p?@écﬁféﬂs%ﬁ@ 'n%hﬂﬁll;b&arﬁee 'otit B oR¥Lpot

groups, a 2,4-triazol
PropRISes, & whlcaz pre-feraply, lmlthelﬁrat szem, o oktheltwo-opmpaments

(I\\/ (:YI)OIS 6%%@9@%%@%1 H %F%?Hﬁﬁ%?f% a‘%bonlE%%ngﬁ@atlve

of tpimepd I foPh@RTINIH a sgwtﬂ@sblv@ht AMoar Eéfhper@ture then at least
di met.hyl am nyl oxy, 2(1H)- oxopyrickn-1-yl-ox

e@*f@olﬁr@i‘wﬂa‘a of ﬂ’lﬁ pther Wraszgnerﬁrﬂvr)amﬂﬁ)cwe @fdgﬂed ardibezo

TRl 8950 b Rl Tt Maklofe RURBIL "
(trrtdzﬂcaromwﬂ)d)r -eartehatecate pfehraéﬁwh;ammgi %Lguutm?f)e;] p;r@@eg%é :of ?
gL e SCQ bl 25p4 O e HEMIPTPTTABY BRI aaiertra;fast
ba%%?&%*ﬁ@é%“"efﬁy'a@% Mgl Yoy Rripe GTRME 1S Haze-

blqmlo-bhajﬂl-yionrﬁ-ehe h#ehmamcyn:lo[zﬂ Z\’/]eoﬂaa;le oTHeB-dlamablcchy)
are_prefera | kal i tal . and, al , kal i
5 AR LRy e SPHEAR dsgd WAl AT B Ay ous, May be
fop@iaaﬁéuettetrawur@m@ﬁ d?éxeh\%r Id#ﬁéW%%rﬁﬂe ain@thilabBhfdide,
25 carbonates, e.g. sodi um carbdnate, potassium
N-@éﬁtb&ﬁlr%rpﬁﬁehdmél,?ummeibyit%mdszolaitme ommeionltnle while if

blf@trﬁ{:ﬁgr %@ﬁ ecg?@cg‘lagmsg‘éﬁ%%@ é%‘béﬁﬁt pon%%t gﬁ[llydrous

Chmréhﬁdmtamnbyfdﬂ)@kaﬁpr@d|cﬁlld>rc5mé!h@ﬁe t @it eEthats or
trlthgr ¥| -di i sopropyl am_ne, N-ethyl - di cycl ohexyl am ne,

hylens: alr Psferred. Jhedeastioniemperatures for the first reaction
step Sreh AHRRNC ST Bl ahd ™+ B4 YeSrefai€s°& Afid +10°C, for the

second reaction step between +15°C and the boiling temperature of the
solvent used, preferably between +20°C and +70°C (cf. also: H. A. Staab and
W. Rohr, "Synthesen mit heterocyclischen Amiden (Azoliden)", Neueré
Methoden der Praparativen Organischen Chemie, Volume V, p. 53-83, Verlag
Chemie, Weinheim/Bergstr., 1967; P. Majer and R.S. Randad, J. Org. Chem.
59, p. 1937-1938 (1994); K. Takeda, Y. Akagi, A. Saiki, T. Sukahara and H.
Ogura, Tetrahedron Letters 24 (42), 4569-4572 (1983)).

b) In order to prepare compounds of general formula (1) wherein Y denotes
the CH_ group and neither X" nor X® nor X* nor R" contains a free carboxylic

acid function, but otherwise all groups are as hereinbefore defined:

Coupling a carboxylic acid of general formula
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30 solvents used may be, for exanple, dichloronethane,
tetrahydrofuran, 1, 4-dioxage, acetonitrile, dinethyl
formam de, dinethyl acetam de, N-nethyl-pyrrolidone
or mxtures thereof; if :alkali nmetal or alkaline earth
metal 38 hydroxides, alkmli netal carbonates or
acetates are useddas tdfe auxiliary bases, water may
al so be added to {{he rieactjon m. xture as cosol vent. d)
In order to p epéral fornula (1)
wherei n neither X1 5 norj|X3 Yior nor R contains a.
free carboxylic acid furf@ti Qms, 1 ot herwi se all
groups are as hereinbefore ggfl ned: Cod}ll) n&a
carboxylic acid of general formula O R -NKY ArCH 10
0, (IX) wherein Ar, Rand Y are as hereinbefore
whHefdimed, 15 with a cyclic secondary am ne of general
formula H?Y -R X4 X3Xi (X) 20 wherein neither X1
nor X3 nor X4 nor Rl contains a free carboxylic acid
t .

% ity € ton P TRERM SR e 1808381 ypton. but
otbarw:sedzll@Wupsamsmmmfdmcdmﬁnéd om peptide 25

chem stry (cf. e.g. Houben-Wyl, Methoden der

Organi schen Chemie, Vol. 15/2), for exanple using

b di cycl ohexyl car bodi i m de-

W?@D%c?@bﬂghg?gr@%@ @r O%I imde (DC or

et hyl - (3-di met hyl am nopropyl )- carbodiimde, 0-(1

H benzotriazol -1 -yl)- N, NN ,N -tetranethyl uronium 39 .

[ hexafl uorop ( BTLIJ_)I or tetrafl uoroborate
TBT -
(TBTY) or N (V)

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), diisopropyl carbodiimide (DIC) or ethyl-(3-dimethylaminopropyl)-
carbodiimide, O-(1H-benzotriazol-1-yl)- N,N-N',N'-tetramethyluronium

- hexafluorophosphate (HBTU) or tetrafluoroborate (TBTU) or

1H-benzoftriazol-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, dimethyl
formamide (DMF), dimethyl acetamide (DMA), N-methylpyrrolidone (NMP) or
mixtures thereof and at temperatures between -30 and +30°C, preferably -20
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1
H-benzotriazol - 1-yl - oxy-trig- (di met hyl am no) - phosphoni
um hexa- fl uorophosphate (BOD) By adding 1

- hydr oxybenzotri azol e (HOBt) or

G ety N LR forip BPIEAL L AE G Baee) i
preteupbly nged aseamadditivrial auanhar;&hswt wi t h equi nol ar
anounts of the coupling conponents as well as the
coupling reagent in solvents such as dichl oronet hane,
Tﬁ@éé@am{ SR Ride pﬁé@éémwsbh%s éifumtehbfbupsfn@rmamoatf@r
(DMF), dinmet'hyl acetam de (DVA rrol i done
SynKe)sing comprundsef germreb‘prrau!@ ((ct @Jﬁmﬁt%@szkﬂmen

a1 Sl S et Bt 81 By

"Pringples of PaptigeeSahthesis!s SpringenVenas i1 084HNal21a2K). Thar y

base., The so-call ed anhydri de process is used_as a

Vattghane\far@ah@i thﬁgn%éﬂ Iaaaydme pwﬁsﬁ isspreferied bhPoviadehast

Jrd gnﬁrﬁg . 3@? {19 g@f :Q/gorhll %3’@%@1 ‘an h%@n%% of the
calhboﬁd:d ansizcbf)gerieﬁallfonnmh €¥lipwhiebps ial be Sxaupbelsami

The han

Ver | 1984 21- 2
RO cAboRR JRIpb aitesh H5Egdso %Utﬂr“é\"@'PF%@OP@ e 8"
7
pf%ﬁé“’f. A bates sugh gﬁﬁﬁ’ﬁﬁlﬁ‘@ﬁﬁ“ne YR yﬁ“.‘“ép“ﬂ*’% The
pregearatian of ﬂmmm:)eect andydridecnd tﬂethDM@mtblwminaa areCarried
bu t bt [ [ sobut yl
ol 1'8 BBt Brodels: Pk ihe BpdettetigneZobent &l
terhpBRitiids DEMBERL208n@H-24° G preferapRITOL A1y +35€C.
preparation of this m xed anhydr| de and the coupling

- with am nes .of general } formula (X) are carried out

0 RSB LS ERRp4 Bl e BT AREH SHPAR Hiotes

th@ O‘Hzgretqb ¥n@Geithdr X2hor-X5 Gor R? nbnRé) cdstairisoa freemarisoxylic

irrpoundi%uof general fornul a wherei n neither. X1
c”'CH’o n trifigiyiserall %‘&H‘Pﬁﬁﬁ@aﬁ hﬁf%ab%fﬁf%éﬁf}w% acid
function, but otherwise all groups are as

her ei nbefore defined: 30 Coupling a conpound of

Cayplieg al compourideof4genaral formula

O X3

X , (VI

wherein

‘neither X" nor X® nor X* nor R' contains a free carboxylic acid function, but

otherwise all groups are as hereinbefore defined, and Nu denotes a leaving
group, for example a halogen atom, such as the chlorine, bromine or iodine
atom, a Cy_yp-alkylsuiphonyloxy group, a phenylsulphonyloxy or
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ONu O, (XI) wherein5 Ar, Ranti Y are as

herei nbefore defined and Ny, denot es a | eaving group,
for exanple a hal ogen atom such as the chlorine,
brom ne or iodine atom ‘a Cg_10-al kyl sul phonyl oxy

oARReuBBRREN) AR BRI WA IR Aorne
orchrominenatoons, tyonethy! at witre, griyps, metibythe ;subﬂﬁitne?tfg?ﬁ?s
gntiee” orfierentz a1 ioSza o By kpwiazotyn pptionail 1y

I
subshftied ﬁ”l@ (ﬁ?gérg @ijéit@ﬁ?lg@fo? %Eﬁyrﬁétﬂpi Gups B4 1#4-TBldiazol-

groups,

14,4 1812, 3 tnmbn Vi AA=1,2 $l~4—t191razd - Wyt et vingloprobaggyl, a

pPifhenft AraHTons BRTL LT BR SRR BRI e R o heny |
p@ﬁéwwbp@érgnywrsh*wr,pyﬁdmgh &&iuﬁnét

VIO, 2
di oxop I‘I‘O|Id|h§| on
omyﬂémh{rm-ﬁmﬁ onpymb@nﬂoylammthaiwnmmyo H—@zsna@

d f I
et yiodiol BERELLT P ST (%) Y20 wher ei n

neither X1 nor X3 nor X4 nor Rl contains a free
carboxylic acid function, but 25 otherw se the groups

_W'H?E RiBerdingigiigensral felellded. The reaction is carried

out under Schotten-Baumann or Ei nhom conditions, i.e.
t he components are reacted in the presence of at |east

one equi val ent 41 auxi liary base at : .
tenperatures Between -50C gnd +120C, preferably -10C
and +30C, and opti‘onal | le n the presenqg/pf sol vents.

The auxiliary bases used are preferably al kali netal
and al kal i ne earth netal hydroxides, e.g. sodium
wﬁ%f'g xi de, potassi um hydroxide or bari um hydr oxi de,

nmet al

R is as hereinbefore defined.

The reaction is carried out under Schotten-Baumann or Einhomn 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, 2,4,6-trimethylpyridine, quinoline, triethylamine,
N-ethyl-diisopropylamine, N-ethyl-dicyclohexylamine,
1,4-diazabicyclo{2,2,2}octane or 1,8-diazabicyclo[5,4,0]undec-7-ene, the
solvents used may be, for example, dichloromethane, tetrahydrofuran,
1,4-dioxane, acetonitrile, dimethyl formamide, dimethyt acetamide,
N-methyl-pyrrolidone or mixtures thereof; if alkali metal or alkaline earth metal
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5 carbonates, e.g. sodium carbonate, potassium
carbonate or caesium carbagate, al kali nmetal
acetates, e.g. sodiumor potassiumacetate, as well as
tertiary am nes, e.g. pyridine,

hylrdxies, rdikat rhﬁétawémanaﬁes &tadé@éteg Qre béé@bbm@amﬁary

N- et hyl - gi sopropyl am ne, N-ethyl-di cycl ohexyl am ne,
bases. water apay alspdiexadder) tadhareagtion mixture as cosolvent.

1, 8-di azabi cycl o[ 5, 4, O] undec-7-ene, the 10 solvents

used may be, for exan‘pl e, dichl or onmet hane,
d)t|ﬁtcrrdémdrmépmr@rnompiomdéldﬁ>g@neral foreiuta {1y wheesin dieltremy]

f oryvam de, dipnethyl acetam de, t hyl - pyrrolidone
nQSPX TRGIPNIE R h‘éqﬂé%'ﬂs g ffeeawapxylmami ftmctlankfamt. Herwdse Al
gr%b@bre%é’ﬂéf@fh@&ﬁre@%ﬂf%ﬁl metal carbonates or acetates

used as the auxilirary bases, water nmay al so be
added to the reaction mxture as cosolvent. 15 f) In

order, to re are ound eneral formula (1)
CW@\”&%C 9@ gBenq:@ ns a free carboxylic

acid functl on, but ot herw se aII the groups are as

her ei nbef ore defined: 20 hydrolysis of carboxylic acid

esters of general formulag (1), erein either X1 or
X3 or X4 or R contains carBloxylic acid ester

function and A’W upso@r e as hereinbefore
defi ned. The hydr ST™Bl"mayYbe

rried out with acid
or al kaline catalysis under the tonditions famliar to
those skilled in the art. Acid-<atal ygB& hydrol ysis
takes place in the presence of strong organic or 25
i norgani ¢ acids, for exanpl e nethanesul phonic acid,
wherk@l uenesul phoni ¢ acid, hydrochloric acid,
hydr obrom ¢ acid or sul phuric acid, preferably in the

presence of water-m scible solvents, for exanple

t_hangl oxane, and at tenperatures
Arggt%be(gﬁ %%agﬂ’@rieiﬂge pfep@ec! ‘enperature of the

hydrol ysis m xture. i s advantageous to carry out
al kal i ne saponi fi catl on of 30 the carboxylic acid
withs3 gydicotecgaranaamingrahgencal formygei onal Iy also in the
presence of water-mscible cosolvents. To do this, at
| east 1 equivalent, based on the particular
carboxylic acid esterN\,f/Qn i norgani ¢ base such as

aqueous |ithium hjrldr blthl on, sodium potassium
or barium hydroxi de so| uti In1 is used. Suitable
t enperat ures are betwegh and 50&,) room t enperature
42 '

wherein

neither X' nor X nor X* nor R' contains a free carboxylic acid function, but

otherwise the groups are as hereinbefore defined.

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'-tetramethyiuronium
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being preferred. The desired acid can be rel eased from
the salt initially obtainggd by acidification in known
manner. The new carboxylic acids and carboxylic acid
esters of general formula (1) 5 according to the

héx@‘ﬂ@@ﬁdpﬁﬁsﬁ%émeT ?%rfétrambﬁ)b“eh*at@a(frscr@ntdres If for

exarrp there are two chiral centres the COfT'pOUI’]dS

1hinegnaetdaroli hykowy-irigr(diresthylaciipeliphosphpniginabexs-eoner i ¢

nRbARRRASte (). BY R RSP bR S o <
3- Wohﬁ-‘lS@nﬁB,at@H dro-1,hs- b@mcsnazf né UGHDOb@I thé eegdtion speed
sj co- chen ca ropertl es, e. fractional

Ca@ ingreased: fos CPW@JM%W%@F@EI%F%'R?@M Mith equgmolar
I
arRO GRS fhe FRUbIHQBEnfRnéffs &74BTBL I Bbling fRafgnfin! 2

sommmasdmbfoednbﬂﬁaglentﬁftadhyﬂmfmdmacetpnm timethyl
oG I b isSRB acaiarhics: DA h&s ety PaToInag)MP) or
mﬁ&ﬁ@%&%oﬁ’%@ﬁ téﬁib‘e?ét[]r (R deen Q50 3Rk Ws@@“ﬂ%‘ré@ﬁlw-@o

al so be separated via e diastereoneric, optica

andct 2576 acesodrych-athy- qdnsoampeflﬂrmner(@élim @@m@ bacekia
t d | + -)-tart
prgfRfapiisda 85'an Sudifdrbn ol fia§ R o (D) or () e

(-)-mononet hyl tartrate or (+)-canphorsul phonl c acid,

or an e%ptl cally active base, for exanple with
Theryo-galleciangvelrde eresasans weed (ag)afprtper goupling method for

e Ry s

"Pepmmr@henwﬁtry%l Sedngeriperioyl1988, g 58r59; M.Beddrszky,) 1S
ol €8C th one of the above-mentioned aII
PHREPIFS ofFiapide Sy | RPERAPTYEHAg dretim: Firafamé

%@h&ﬁ%rl@ﬁﬁofttﬁé m&&?‘éhw %%EQ;H ;%fer d (J.R. Vaughan

stereoneric, optica |ve satst
Jr.sdpamer.cdhersiSay. ¥ BeBS4'.ﬂ(’f§EéIr))enﬂ whujhdbelmlkeréanhifdim@ of the

b |
caf I aa T gener Fanufa T anich BB ha SRR afdnce | n
ST} Hdite BB el At rocibBhehive

met han ethanol or mxtures thereof, for exanple in

presangeias bages suehes 6fm§myw3morafn@in¢s@'d4 etihimombelines There

g b Al e e dhE S8 LBy BRHELs of general

foraan%)@n)aale c’.ﬁg‘n?ﬂ)baﬁi?@m@-@bbpm% WingiHdatsoveuivicatibeed
aci e, g: dilute
solvents and agt temperatures between -20 and +25°C preferably 0°C and

+25°C.
e) In order to prépare compounds of general formula (1) wherein neither X!
nor X% nor X* nor R' contains a free carboxylic acid function, but otherwise all

groups are as hereinbefore defined:

Coupling a compound of general formula
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hydrochl oric acid or aqueous nethanesul phoni c aci d,
and in this way the corregponding free conpound is
obtained in the (+) or (-) form The (R) or (S

enanti oner alone or a m'xture of two optically active
5 di astereoneri c conpounds covermgd by general fornmula

I may al so be obtained perfform ng the synt heses
descri bed abo Lt suj t ablie rﬁgcti on conponent in
the (R) or (S)' conii [ j The starting

conmpounds of general formula (I may be obtained, if
they are 10 not known fromthe Witeragype or even
commercially available, according to the ' processes
described in WD 98/11128 and DE 199 52 146. The
@%_rtlng conmpounds of general formula (V) are
ﬁﬁhr0|ally avai | abl e. Conpounds of general fornula
(VI) may be obtained by nethods famliar to the
pepti,de chem st from protected phenyl al ani nes and

Ara R ardb Y e @éﬁ@fannbﬁfsqrer@reﬁn@wnd denotes adeavigg group, for
e e)ﬁﬁﬁ@ %r}{j% yg?g A& <Rich a%rtﬁg | Ardrdk! %ro?ﬁlﬁe %Pﬁc?dlﬁsgtofn‘? Ma

reacti ng éycltc SECShdar y am ne
Cg@@ky&éul;ﬁhﬁnﬁbw grupya tpheﬁylsulphonyloxy or naphthylsulphonyloxy
al koxycar bonyl net hy I ro anoi ¢ aci ds and
greyip SpH %f@\'tyl '90’%%1 F‘bl%t '%&SF'SI-% ¢ Py ghlargeta @b"%ml{}ﬁ algmsu By
m:FIt'P\gl 8 rgtgb WWE%&EQBQ’M?%%%{ bBr&&%?chr d@ﬁif%t a

equir prepared anal ogou to ne nown
1H—ir’0idaz¢1ie1 M et fapyrazok0-y} Sptibnadly sumlsemteahm tNestesbormer

keI AR Qe ity Gl 12 4 ek Vi3 SHhazoi -y,
1%8@@%{&@2&%5{; a \é‘ﬁsﬁlaﬁy |§@Hﬁ¥opﬁéﬁ zZ9 4%5%“%})51%@98

enori Kunobayashi’, Let ers 28
trwgrlgl@pwnylmem%lor@pimyuspe@taf@@rmﬁwnyf @yranyh or gymhding, a

iR G e S N S N R

phitvinhigyibgy, stHbehAGtriBRd 1 - y@'xior Harlecyrolpc secondary
am nes of general formula (X) may be synthesised from

conmpounds of general fornmula PG-N Yi-Ri | 4 XX X
with a cyclic secondary amine of general formula

wherein

neither X" nor X2 nor X* nor R' contains a free carboxylic acid function, but

otherwise the groups are 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




10

15

20

25

30

(XI'l) 30 wherein PG denotes a cl eavabl e protective
group, for exanple by 44 RQydrogenolysis of a
phenyl met hyl group. The prelimnary products for
synt hesi sing the conpounds of general fornula (XI1)

arrEexiRdy a3t @erﬂnb@:@tufék Hehlddh BUPErarR| $1267C: préfefably
commercial |y avail abl e or easily obtained b conmmon

-1R8¢ #6dst30°Chand pptionallysin dhe pragepoepbaakienist )f@@ ReIKBRrY

oA S B ) LGS 4 B Do
e.§nsodiusit lainetide, NFtAsEem Nideoxsdrpobiaism dydesdags, allkali metal

formula | obtained may, if they contain smtabl e
cashanates. met petym Q?éb‘éfﬂﬁiﬁeﬁ’@téés'U'E'aﬁﬁrb@fﬂ#tﬁrqrfaﬁélﬂm

ca‘?B@ﬁéT@C él'l ﬁtﬁ)i%t&{th@té’gﬁé}ﬁilum%@ Ip%'f@/s%u% %Q:b?aal‘é ! gs well as

accept gani c or organic ac
te&ary ammesael gispyndmel QmGﬂmeﬂwmypUmmmdmhé dnemytanmde,

d d, . t d,
N B R ORUBE sl RIRESEEIRRRUSHING, | et hanesul phon c
1 M&m@@@@@%&@ﬁ@r@rq @eiagabses/aeq ,agﬁgieehnehé el d,

acetic ac , UITHTI c acid Succl n | actic
soiNands used t@y e, de1 example] dlcblorametbanej tetrabydrofurant ari c

145, pdpE] iy ol U AR
N-meRyILsytroliiBie of niedLife R GPAKEN h%ia! cETtanélfh% earth metal

addition salts thereof with inorganic or organic

ysa@)@@es gdealiiroetaheafpongiesphiacetades are usedas theeexiiay 20
b S ef M5 pBTRERIA8 o AR TG 8 coeBVeB i i

hydroxi de, potassium hydroxi de, anmoni a,
di cycl ohexyl am ne, et hanol am ne

| oh I
) @Y&@%&%E@%}% %ampounfiﬁaf gSRelahfarAwla 48 wneéelﬁe\?& X3, X or

R'CIRAHE S5rr&d c%%‘ifxlﬁjaén@ 't "N%i%n D%BE B2MShE lg?c%k%aérle%s

acceptable salts ereo agon|5|
lum&mbekxedefmﬁﬁ exhibit good affinities in CORP

receptor binding studies. The conpounds di spl ay

CGRP- ant agoni stic properties in the pharmacol ogi ca

hyRsHYsiS B ESBBXARSAdH B@Eér@ 8f §bmarhl f%)‘rmufaog )T%écréf h! éitHeF &' or
%%%Hrg nct@;ntglﬁr@% ga%&ﬁlc c—:?:llJcIt e;tgr fu?‘nrgt)lgg azwgta(?l the other
groups are as hereinbefore defined. The hydrolysis may be carried out with
acid or alkaline catalysis under the conditions familiar to those skilled in the
art. Acid-catalysed hydrolysis takes place in the presence of strong organic or
inorgénic acids, for example methanesulphonic acid, p-toluenesulphonic acid,
hydrochloric acid, hydrobromic acid or sulphuric acid, preferably in the
presence of water-miscible solvents, for example methanol, ethanol or 1,4-
dioxane, and at temperatures between 0°C and the boiling temperature of the
hydrolysis mixture. It is advantageous to carry out alkaline saponification of
the carboxylic acid esters of general formula (1), optionally also in the
presence of water-miscible cosolvents. To do this, at least 1 equivalent, based
on the particular carboxylic acid ester, of an inorganic base such as agueous
lithium hydroxide solution, sodium, potassium or barium hydroxide solution is
used. Suitable temperatures are between 0°C and 50°C, room temperature
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conmpounds of general formula I for human
CGRP-receptors and their amtagonistic properties: 45
A. Binding studies with SK-N-MC cells (expressing the
human CGRP receptor) { - SK-N-MC cells are cultivated
being pRrfelved CThe desittid actd cEadeachszded filom Feesdt initidiym i s
d fromconfluent cultures. The cells are washed
Oqfwnsaimamﬂlf%@nuu%ﬂ@wn(@m- 041-04190 M, detached
by the addition of PBS buffer mxed with 0.02% EDTA,
and isolated by centrifuging. After resuspension in
TigOnedv cafboxyliBakids @nd Saboy/liSalcid esiefs ¢fREBetalfomydla (1)
NaCl. 120, KCl 5.4, HCO3 16.2 SO4 0. 8 HPO4
acoingedhe pvgios wﬁélaﬁ%oranoﬂﬁefgﬂ@%@m% I example
thbf@ar‘é&b\ﬂoscrﬁﬁ*aﬂf LT !hfe%‘i’pddﬂdé%é‘} oW i tie ﬁﬁ#ﬁ of two pairs
resuspende in BSS. After the nunber of cel
ofsiasiergomearia afdwodeaeThmlnNsnfmrecmre@lewmuscgn@rﬁ as
Tur ntrifuged for 10 m nutes at 3000 x
ng é%.ﬁ%e @dﬁ@ﬁéﬁgﬁ%ﬁ?’? di scarded and the pellet is
recentrifuged in Trls buffer (10 MM Tris, 50 MM Nad ,

5 ™M Mgd 2, 1 nM EDTA, pH 7.40 enriched Wi th 1% bovi ne
Tf@@laﬁtei@raﬁ&mah bers@perated vadne basisof thein diffesentphysiged

ch%?n i #ro@émgg C,é) gTﬁ%{‘rﬁ?:t}%r [ Ery SIARASR REH AR SH \)egﬂ fs, by

roze preparations are

hidgopressure liduid of coleedtschioaatodrhply, (wimglchiralns pré’fétat:ﬂy
th&'g g the honogeni sed product is diluted 1:10 with
I BtAtioBANY(BIASES0 M Tris, 150 mM Nadl, 5 mM MyCl2,
1 m\/l EDTA, pH 7.40) and hormgeni sed for 30 seconds
with an Utra-Turrax. 230 pl of the honogeni sed
Ranemates cavereidrhy@&nmrd! foomulagl) may be espatatadiibrencample by

HIE R Ehfe Chifal sERPAN A SeRde & CHIPLAGR: ChARIARN

Raifé%ét%hﬁ?ﬁt?ﬂ e&tam 55515 roatabfar@fu%ném Bah @fdo I5¢BEpABERPvia
in a total volune of pl 25 incubation is :

the d@@tﬁras)meag; aptaally ﬁatlve)aaitswb@b rerepr@slypesken faasting with

an SrtlBfY pLhFecl, o e FEERD SRR PGl (e (rt5ieid

tantmasame A(H) o (9-rBogaNBIyCRHkteor (*\peampaors‘mmdwmémﬂgor
defined as the bound radioactivity in presence
andqptlfa Glivabaseafer exampie with (R)-(+)-1 phenylethylamlne (S)-(-)-

1-phenylethylamine or (S)-brucine.

According to a conventional method of separating isomers, the racemate of a
compound of general formula (1) is reacted with one of the above-mentioned
optically active acids or bases in equimolar amounts in a solvent and the
resulting crystalline, diastereomeric, optically active salts thereof are
separated using their different solubilities. This reaction may be carried out in
any type of solvent provided that it is shows a sufficient difference in terms of
the solubility of the salts. Preferably, methanol, ethanol or mixtures thereof, for
example in a ratio by volume of 50:50, are used. Then each of the optically
active salts is dissolved in water, carefully neutralised with a base such as

sodium carbonate or potassium carbonate, or with a suitable acid, e.g. dilute
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al pha during incubation. 30 The concentration binding
curves are anal ysed using ggnputer-ai ded non- |inear
curve matching. 46 The conmpounds of general formula
(1) show I C50 val ues 10000 nMin the test described.

hﬁ!roéﬁaﬁ’c ABldasUYuRBUS Hmeﬁ'%%éﬁrﬁﬂé Scid! aﬁd%tﬁ\}b Wayagk! s

mllion cells) are wash wice wth
ccvrraamadIr@rfrmcmmpour(d—lamtﬁameﬁme {t) oRA-) form
3-isobutyl - 1-net hyl xant hi ne, % BSA, pH 7.4) and
pre-inculisted at 37C for 15 m'nutes After the

THRé (R} br%) @hakfiifel A8nelor aafixiae VR two oplicalfcdctiesi ng

concentrations (10-11 to 10-6 M, or additionall y t he
d@@teﬁﬂfﬁ‘?%é@“mu@& eoverer by @caatal fAtdmi mayialsrsbet he

ol perd iR s ot foes UBEEE] Aol Wi S suitable o,
reaf:tuifﬁ)cmnpohedi iMiC[R pard S) cenfigurbtigat i on (2000 x g, 4C,

for 15 m nutes). The supernatants are frozen in 15
liquid nitrogen and stored at -20C. The cAMP contents

T oo by of e Tomidla U rS) B PBILARES ey are
noirhmagmrfrcsmtktallleyatac& mrr@uemd:xgnmmaily availatiie; ecoonding to the
ok afks dtatipedin 1S BAMR8 33k BT oo e Staftin ) o
cdn@ééudﬁéctﬁ:a&@%l forRffa (‘J/Pal% éB?ﬁn%@ﬁ::él%f%|IBBFeV\©%ﬁ1pﬂdan% of

and In view of " their pharmacol ogi cal

gm@iéatmwg {(Vhamay hp obtaised by geetbeds faroiliaifiodhe peptidad

cHeRfalrorhbroRiondiata Mg it RRNGEL pl odfENGRRLE 0.

THH staltingaedrhsodridsasfrganeral forraad F0hpsre cﬂﬁéhb@ lﬂd)ﬁé)karnple by
grai ne or cluster headaches. MNbreover,

fe@%*iﬂﬂam§ secoRdaE Eaines phaereral ray! aq(aoemw 2'p0$| tive

(a ﬁ(ﬁ)ﬁ(ﬁ(’f&%@ﬁb{l%ﬁﬂl )oé-lagw d?’gg%’lulﬁﬁ %g@%eanngcﬁlﬂgg %ﬁ@gfg%}aytlcally
clemhrhg thasalkyll\gramﬂ The 24altoryasbohdmethivezaed-propanocic acids
required may be prepared analogously to methods known from the literature
{Saul G. Cohen and Aleksander Milovanovic, J. Am. Chem. Soc. 90, 3495-
3502 [1968); Hiroyuki Kawano, Youichi Ishii, Takao lkariya, Masahiko Saburi,
Sadao Yoshikawa, Yasuzo Uchida and Hidenori Kumobayashi, Tetrahedron
Letters 28, 1905-8 [1987]). Carboxylic acids of general formula IX have been
described in WO 98/11128 or may be prepared using the methods described
therein from generally available starting materials. The cyclic secondary
amines of general formulfa (X) may be synthesised from compounds of

general formula

/N\/\ 1—R1

PG \/TSY
xt X l

1
X , (XiN)

wherein PG denotes a cleavable protective group, for example by .
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30 norphine tol erance, diarrhoea caused by clostridium
toxin, skin diseases, pargjcularly thermal and
radi ati on-i nduced skin danage i ncl udi ng sunburn,

i nf | ammat ory di seases, i nfl ammat ory di seases of
es,
RIS Pﬁ@"W'ﬁ*SE%YAﬁa‘*% iR

syeﬂmng/@e\mnmumamﬂgmemi donnadal I(xua)rmreratdamawekfrmd

SR b bt S ey SRR TE ReR A a0y
cor@nen imathadd. PR dtHeshrRGO AL Es|df Jénkral formulae VIII
oestrogen-deficiént wonen are favourably affected

andhél roerbedrepayedifing the cc@rresqandmarbpwhlcmd%W Ii)@r
t herapeutic capacity, this
usﬁil\'@%@%ﬁcagﬁpﬁ%ﬁqﬁsbei ng distinguished from hornone
repl acenent by the absence of side effects. In
addi t.i on, the cogaounds according to_the inventiogn

Thecamgowiser gengral formuda | emalfged_e\eﬂekﬁtheyl@nm@ %@Q@e

A A R Ay v

phgsnefcgeﬁﬂhac@eﬂtﬁbteoseﬂtmiﬂk imoogjamo gyoxgangdﬂaclldsw&mtaé)le acuds
stere enous or cut aneouys an 0.0

indide B e E e b on i, P CkaR BBl g, RhosPhaia e,

n.tﬁe/abe @tnpheﬁaaw AEthaken ulﬂ%ﬁ@éé&%tﬁ%n@étﬂbhdwc acid,

nasal 'y or by | nhalation ay 1n each case.
bengemesulpitanic acitpp4eluenasuliphonio anids aoéticyacidy Ruimarisranid,a

subgPlei G0 Ao agd raffi a0k, Al B lftercaga o
maeicizenet i cs, prokinetics, neuroleptics,

ant i depressant S, neur oki nine ant agoni st s,
ant i convul sant s, histam ne-Hl receptor antagonists, 20

MASEIGEEAS A Srpo ol BP0 ) SR S s

-funtdmns trmy)nf desirahbeé icohVentedints tresaddition ssits theredfasith

| cium antag oni sts_or other

oni sts,  5-HTI P ﬂ
'”Oéﬂ’f‘”’clﬂr greanie %@%ﬁqtp@mquéﬁjb‘( REPhAfpacestisal Yse ik e nert
ph?ﬁﬁl\ﬁ?fﬂa‘ll? E@L‘e[ﬁébl@ é‘qoﬁtuﬂﬁé’és%f th%fédfe§&|t§a§|§base§wcfr*ih orn

t'ose, ucose, mcCcrocrys I ne ce ose,

mclm@qé@i emumle,aacuhwm hyorguide pdotassigmhydraxide egmisionid, ¢
er [ et hanol

ey EryareafisicBRegyal e et Smig: BrHigRTing 2

tricgtharesdminey opy! ene gl ycol, cetyl stearyl

The new compounds of general formula | and the physiologically acceptable

salts thereof have CGRP-antagonistic properties and exhibit good affinities in
CGRP receptor binding studies. The compounds display CGRP-antagonistic
properties in the pharmacological test systems described hereinafter.

The following experiments were carried out to demonstrate the affinity of the -

compounds of general formula | for human CGRP-receptors and their

antagonistic properties:
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al cohol , carboxynet hyl cel |l ul ose or fatty substances
such as hard fat or suitalde m xtures thereof, into
conventional gal enic preparations such as plain or
coated tabl ets, capsul es, powders, suspensions,

A Shtthy %ﬂﬁjleé"ﬁﬁtﬁr@@l\ﬂmﬁcel%o(eﬁ%%ﬁb%h@huﬁla‘hp@@RtFDr i es.
Thus Ot her active substances may be used for the

reggptdinat i ons nentioned above include for exanple
neIOX|can1 ergotan1ne 48 dlhydroergotanlne

SIGWMI(ZMII% ar@@:ﬁ%f&’%ﬂh”@u[b‘é&b@'&ﬁﬁm E@gle medium’. The
dexamet hasone, flunari zi ne dext r opr opoxyphene,
MeRHPEYis aeneves rapt earsiuent culbues.dine callsrase atasheddwics with

P%ér‘n ﬂpﬁ%(éﬂpc& 84 l? 86 ﬁega%ﬂgp 36&%8 addfioR' RBES b%lffer

ocai azemor sumatri
mlaed with {202 %- E—DTIA ag@mcﬁatedwcdentrﬁu@ng Aﬁe:rmuspermmn in

L'ﬁb@kﬁ@eﬂé Horsauteiilpss (Emef Netad20.Refbd W¢93

1 INIMRSE gr@g of
1; %ghngé?%rgﬁgl yr ecomgjé(?idose Egggg’ozﬁsaﬁn%? BH
7 ‘RQ]Ohe;gellﬁ arsucenttnfugediwice 2t 100« ¢ and nesuspehded freBSS. After
eneral fornul

thd UhEP o gxlifas el RTEInE ), Periatl An norTog e bsing an

UltPaHTufriag %U%n@ﬂm&?éﬂ fornid phinutds Qmomf( %IO'FME sgbematant is
anti bodi es as we as in RIA and ELI SA assays,

dissardeshand thedpallet i reeentiifegad inglristlarfasX 40pild Tusn;a &0 th

a7 i Ao [ PO 24 LA ERe et R s

altaisingandve. { % baditrading, apddessspended (N osit/i 1000008 RlI8) The!l
aid in neurotransmtter research. The Exanpl es that

homogepiged MEodygtds Hegen at {80°Gs T hamemb@neyepaiadansrare

'stafbllé %dfm o8 dh&h BIWELIAAIGdr 3B SondiitihsC OmPoUnds wer e

i n"sone cases by conven iOhal net hods of
synthe3|s and in other cases using nethods of conbi ned

BRI el sl A 5 s
ml\ﬁ*'TﬁsnﬁG ﬁfl\@ﬂa@:ﬂ 5 S ARGEL AL BN ECTN, %ndAS a

rule, IR 1H NVR and/ of nass spectr have been
hom@gamﬁed fpro30 aecondsewith an Ultra-Turrax 230 ul of the homogenlsed

- product are incubated for 180 minutes at ambient temperature with 50 pM '%|-

iodotyrosyl-Calcitonin-Gene-Related Peptide (Amersham) and increasing
concentrations of the test substances in a total volume of 250 ul. The

~ incubation is ended by rapid filtration through GF/B-glass fibre filters treated

with polyethyleneimine (0.1%) using a cell harvester. The protein-bound
radioactivity is measured using a gamma counter. Non-specific binding is |
defined as the bound radioactivity in the presence of 1 uM human CGRP-
alpha during incubation.

The concentration binding curves are analysed usmg computer-aided non-

linear curve matchmg
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conmpounds prepared by conventional nethods. Unless
otherwi se stated, Rf valugg were obtained using
ready-made silica gel TLC plates 60 F254 (E. 30 Merck,
Darnstadt, ltem no. 1.05714) w t hout chanber
[ I 0
W@Qé’?'?d&u?"aﬁs‘?’f)éﬁa' forhnf’i\'a (ﬁ%pb@lf '?g{%\,\kgg hé %c)édt)d il |ﬁ5thé
tepidescebadi i oner or whet her partial or even corrpl ete
racem sation has occurred. The follow ng eluants or
el uant m xtures were used for the chromatography: 49

BEGRPAS trr?@shanoﬁ %%WE% 100/5 v/v El B = ethyl

acet at e/ C = ethyl
acet at e/ net hanol / conc. ammonia 80/20/1 v/iviv 5 EIl D =

skofHley caE Al oFiisgat AR blaF St B R B uter
“’2@5?.*2@';%%" \éB)ﬂHS-Eoﬁyty\i;qf/rhé!ﬂhy%ﬁﬂﬁﬁ@/f%tﬁm PH gl HGral

praﬂimb@t%d@t Barefardbainotese dfter thenaddition 00CGRP (16, as

i Telid S RRABRA (0o BoduticR shlie¥elly s - 5

subbtahee e tK 4differsht eopeaEitizanas, thephiras ® in2(batetvioEl M
= di chl or onet hane/ net hanol /'conc. anmonia 75/25/5 v/v/v

anetheq 1S @S r onet hane/ et hyl acetate 1/1 v/iv 15 El 0 =
di chl or onet hane/ net hanol 9/1 v/v El P =
di chl or onet hane/ et hyl '

Intnacdlatae AW P wtﬁearedmt lhécztdmtlon aff@®pl of 1M HCl and

cepMgRIR2ORS 1 ?@@Mﬁ iES)aThe SHRCEGRME A frpzen in
thﬂd @6 qgﬁ%ﬁ?@iﬁba emﬁg hanol / gl aci al acetic acid

v 20 = di chl or onet hane/ met hanol 9/1
v/v(Aon TLC plates [E Mer ck, Darrrstadt]) El T =

o P QPRS0 L BBl EC By iRy

(Messrs. Amersham) and the pA; values of antagomst:caily acting substances

are determined graphically.

The compounds of general formula (i) exhibit CGRP-antagonistic properties in

the in vitro tgst model described, in a dosage range between 10" and 10 M.

In view of their pharmacological properties the compounds of general formula
| and the salts thereof with physiologically acceptable acids are thus suitable
for the acute and prophylactic treatment of headaches, particularly migraine or
cluster headaches. Moreover, the compounds of general formula | also have a
positive effect on the following diseases: "complex regional pain syndrome”,
non-insulin-dependent diabetes mellitus ("NIDDM"), cardiovascular diseases,
morphine tolerance, diarrhoea caused by clostridium toxin, skin diseases,
particularly thermal and radiation-induced skin damage including sunbum,
inflammatory diseases, e.g. inflammatory diseases of the joints (arihritis),
inflammatory lung diseases, allergic rhinitis, asthma, diseases accompanied
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El V = ethyl acetate/petroleumether 1/4 v/iv 25 EH W
= ethyl acetate/petroleumegther 3/7 v/iv EIl X =

petrol eum et her/ethyl acetate/glacial acetic acid
8/2/0.5 viviv BY = ethyl acetate/petroleumether 1/9

bWé)&:e'ébwé vasb&ﬂté@{;&f BRY4 F& REm r‘aetd'ﬁ‘é?é %HBH SR & ReTiss(ids,

viv/v acet at e/ pet
e.gt thde&emlamhﬁesympﬁbms bf meﬂopaaealﬁkotmﬁshes caused by

a%gﬁ%@ggfl&gp%cié%% pog)ﬂg\/yltg%}rggeﬁ-)éeﬂ:‘lgnp \lwg}n%% a[reE '
fadeerhBlyed fRRAEPBP tHLOTRP- ama%ah%ts?m t%@’r_p"reé{ér\’t/ébpiu’?étloﬁﬁn“a

di chl or onet hane/ et hanol
preaveiHiverandeaciiadhernpaniin casicityvthis therapguticapproach being

o SRR 0 e bt

acmumtm omhpeondd scaurding ot mveAtiddhavey b\denerdtipalfk =
cet at e/ net hanol / conc. ammoni a 60/40/4 v/v/iv 5

relgpva Lg;e%e €t hyl acetat e/ net hanol / conc. anmoni a 50/ 50/ 5
viviv El MM = ethyl acetatel/cyclohexane 1/1 v/v EIl NN
= ethyl acetate/cyclohexane 2/8 v/v E10 0 =E

Theti dddagecequined & achibenalcomespondingeffeet |§Q>b30émenﬂw0 001

0 30 ERg1e bedl el BBl £B7 GEmiRG belionh ght, when
I Inat

adhqﬁ@%@mtﬁay@@?ﬁg%#?g?@lg%@gbu§9 gargpa loattBB ARG of BRGY

weghitl praferablyt 8 1142 &0 mgikig)of body yedghtewhemead mjnistecad onally,

nab SV & bl PRI T 10 %8 Howineachesse.

1,1 -carbonyl d| (1 2,4-triazole) PyBroP:
bro_rm tris- Fyrrol I di no- phosphoni um hexaf | uorophos hat e
For this purpose, the compounds of general formula | prepared according to

the invention may be formulated with other active substances such as e.g.
antiemetics, prokinetics, neuroleptics, antidepressants, neurokinine
antagonists, anticonvulsants, histamine-H1 receptor antagonists,
antimuscarinics, B-blockers, a-agonists and a-antagonists, ergot alkaloids,
mild analgesics, non-steroidal antiinflammatories, corticosteroids, calcium
antagonists, 5-HT{D agonists or other anti-migraine agents, together with one
or more inert conventional carriers and/or diluents, e.g. with corn starch,
lactose, glucose, microcrystalline ceflulose, magnesium stearate, polyvinyl
pyrrolidone, citric acid, tartaric acid, water, water/ethanol, water/glycerol,
water/sorbitol, water/polyethylene glycol, propylene glycol, cetylstearyi
alcohol, carboxymethylcellulose or fatty substances such as hard fat or
suitable mixtures thereof, into conventional galenic preparations such as plain

or coated tablets, capsules, powders, suspensions, solutions, metered dose

- aerosols or suppositories.

Thus other active substances which may be used for the combinations
mentioned above include for example meloxicam, ergotamine,
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20 HATU:

O (7-azabenzotriazol -1-yl ) a8, N, WWt et ranet hyl uroni um
hexaf | uorophosphate THF: tetrahydrofuran DWF:

di met hyl formam de EE: ethyl acetate 25 PE: petrol eum

d:ﬁydr@érgo@ﬁun%o H%Iopréﬂi‘mﬂé’cﬁﬁrhﬁéﬁ%ﬁn@t HiphenSRdranies,

seri al 0 The meani ngs of the sznbols consi sti ng
cystizinet mr@n@tmne} mhktrp@ru@:@@e,u dexamethasene lesaddiee.shown

diftgbehSbhgtl eI, pdanRlol hedofbingtebipl Glogyhey)
in86raivin, dirbamazepine, phenytoin, valproate, amitryptilin, lidocaine,
diltiazem or sumatriptan and other 5-HTp agonists such as e.g. naratriptan,
zolmitriptan, avitriptan, rizatriptan and eletriptan. The dosage for these active
substances is expediently 1/5 of the lowest usually recommended dose to 1/1
of the ndgmally recommended dose, i.e. for example 20 to 100 mg of

sumatriptan.

‘The invention further relates to the use of the compounds of general form'ula

(1) as valuable adjuvants for the production and purification (by affinity
chromatography) of antibodies as well as in RIA and ELISA assays, after
suitable radioactive labelling, for example by direct labelling with 121 or ©*1l or
by tritiation of suitable precursors, for example by replacing halogen atoms
with tritium, and as a diagnostic or analytical aid in neurotransmitter research.

The Examples that follow are intended to illustrate the invention more fully:

Preliminary remarks:

The compounds were prepared in some cases by conventional methods of |
synthesis and in other cases using methods of combined chemistry.

The automatic synthesiser used was the ASW2000 machine made by
Chemspeed Ltd., Rheinstralle 32, CH-4302 Augst, Switzerland.

As a rule, IR, "TH-NMR and/or mass spectra have been obtained for all the
compounds prepared by conventional methods. Unless otherwise stated, R
values were obtained using ready-made silica gel TLC plates 60 F254 (E.
Merck, Darmstadt, ltem no. 1.05714) without chamber saturation. If no

detailed information is given as to the configuration, it is not clear whether it is

a pure enantiomer or whether partial or even complete racemisation has
occurred. The following eluants or eluant mixtures were used for the

chromatography:
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B
H
H
N ‘',
Br

EIA =
EilB =
EIC =
EID =

EIE =
ElF= }
EIG=
EIH=
Ell=
EIK=
EIM=
EIN=
EIO =
EIP=

ElQ-=
EIR=
ElIS=

EIT=

ElU =
ElV =
ElW =

EIX =

ElY =
Elz =
El AA =
EIBB =

EIDD =
El EE =
El FF =

r i CH3 O \HNCHBr \ Br

_~1 Br CH3 %Il N HO
B2 HA Br /,£H3 Br CH3 O Br CH3 %i
CH3 CHF Br CLF NN
/ Ogg F v~ v' vl “ny

B3 Bl
HOB4 B5 HO B6 52 Br
HOB7 HO B8 HO-B9 r Br

ethyl acetate/methanol 100/5 viv

ethyl acetate/methanocl /1 viv

ethyl acetate/methanol/conc. ammonia 80/20/1 viviv
dichloromethane/cyclohexane/methanol/conc.ammonia
70/15/15/2 vivINiv

ethyl acetate/glacial acetic acid 99/1 viv

ethyl acetate/methanol/giacial acetic acid 90/10/1 viviv
dichloromethane/methanol/conc. ammonia 90/9/1 viviv
petroleum ether/ethyt acetate 4/6 viv
dichloromethane/methanol/glacial acetic acid 90/10/2.5 viviv
dichloromethanefisopropanol 9/1 viv
dichloromethane/methanol/conc. ammonia 75/25/5 viviv
dichloromethane/ethyl acetate 1/1 viv
dichloromethane/methanol 9/1 viv

dichloromethane/ethyl acetaté/cyclohexane/methanol/conc.
ammonia 60/16/5/5/0.6 viviviviv
dichloromethane/methanol/conc. ammonia 80/20/2 viviy
dichloromethane/methanol/glacial acetic acid 80/20/1 viviv
dichloromethane/methanol 9/1 v/v (Alox TLC plates [E. Merck,
Darmstadt])

dichloromethane/methanol/glacial acetic acid 70/30/3 viviv
ethyl acetate/petroleum ether 2/1 v/v

ethyl acetate/petroleum ether 1/4 viv

ethyl acetate/petroleum ether 3/7 viv

petroleum ether/ethyl acetate/glacial acetic acid 8/2/0.5 viviv
ethyl acetate/petroleum ether 1/9 viv

toluene/petroleum ether/ethyl acetate 5/5/2 viviv

ethyl acetate/petroleum ether/triethylamine 5/5/0.1 viviv
dichloromethane/methanol 3/1 v/v (Alox TLC plates [E. Merck,
Darmstadt])

ethyl acetate/methanol/conc. ammonia 70/30/3 viviv
dichloromethane/ethanaol 9/1 viv

dichloromethane/ethanol 50/1 viv
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B10 HO BlIl 0 B12 CF3CI—I3CI—I3 \' 1\ CR8CH3 0 B13 0
1314 0 B15 OB CR3 CH3 1 /ol CHB \ | \ | OCH3 Br

CH3 % % OBlGOBl?OBl§53 Cl HBr N CF3 CF3 CH
Cl Br 000O0B19 B20 B21 EBr Br OCHdA 3 r \ I\

ElGE B Odictbrondthdhe/&ribnBr4oMai 0 BE 1

EfHH = dichloromethane/methanol 5/1 viv
Elll= ethyl acetate/methancl/conc. ammonia 90/10/1 viviv
El KK = ethyl acetate/methancl/conc. ammonia 60/40/4 viviv
EILL= ethyl acetate/methanol/conc. ammonia 50/50/5 viviv
El MM = ethyl acetate/cyclohexane 1/1 viv
EINN = ethyl acetate/cyclohexane 2/8 viv

ElOO =} dichloromethane/methanol/conc. ammonia 70/30/3 viviv

The following abbreviations are used in the description of the test:

mp.: melting point

(Z): (decomposition)

DIEA: N, N-diisopropylethylamine

Boc: ~ {1,1-dimethylethoxy)carbonyl

TBTU: 2-(1H-benzotriazol-1-yl)-1,1,3,3-tetramethyturonium
tetrafluoroborate

'HOBt: 1-hydroxybenzotriazole-hydrate

CDT: 1,1'-carbonyldi-(1,2,4-triazole)

PyBroP: bromo-tris-pyrrolidino-phosphonium hexafluorophosphate

HATU: O-(7-azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluronium
hexafluorophosphate

THF: tetrahydrofuran

DMF: dimethylformamide

EE: ethyl acetate

PE: petroleum ether

LM: solvent

LT room temperature
Ser. no: serial no.

The meanings of the symbols consisting of letters and numbers used in the

Examples are shown in the following summary:
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~NS NN~*~fl C42 OH/ SC3 Y~ NCHs CH3 0 44
C45 [ H3C H3C NCH3 N--,-<\NCH 0 A'71, 0 0 C46 47
HBCH %N NCH3 NNNCH OO0O0O0C49 HC48 H ~N
MONCH3 N-/\ NCH3 CG0r 00 C1 HCH 059 A
ep ratlon of nterrredl ate conmpounds Exanple Al 5
R/Sg d| h dHO 2(1H) - oxoqui nazol

|n *3- -1 |p 41 b I] bhenyl al ani ne 150
m 1M sodi um hydr OXI de soI ti o 2were added to the
solution of 20.8,9 (0. 03% nol

(R S)-3,4-di brorm N-[[4 (3, 4\/d¥‘7w azol o
in-3-yl)-1- )ﬁ-l/ Su
/@ /\”/ Z/ 2
. N
g \\//\\N/Y;\\N/\[(O\H
' N O
‘( %/NMO\CH.& | C4
Cs 0 |
"./N%/NMO\
Cé O

“«/N\/\ . _N
TN~ /%N

Laid

0 0 Cs8

g N\\//\\NMN/\H/O\I%‘:C}%
Cl1 0
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P

10 pi peridinyl]carbonyl]-phenyl al ani ne ethyl ester in
500 m of ethanol and the mxture was then stirred for
3.5 hours at roomtenperature. The sol vent was

el imnated using the rotary evaporator and the residue
was acidified with 1. M hydrochloric acid. The
precipitated precfpi t\ate was suction filtered\ washed

thoro\%gi\awg/m:x}/ t er) and drie(d/ i nyt he
circuhatli ai . 10.0 g 45 0 t hegry) of

t he desired col ourl
obt ai ned, 0.6 M. IR (KBr);- 1705,
(C=0O Thec}gl ow $g co?rpounds of gaelnSeraI f&r mula N-B-C
were prepared 20 anal egously: N B C Renmarks % Rf

MS IR[cm'] np. [C] vyiégld NI B6 OH from N1- CO B6- CEt

=

96 ESI: (MH" = , 1701 173-175 with 1M NaOH,
t hen 52&/529 Br)/(CO aq. I M m

N1- CG.B E;EE:ég/ﬂwo. 1705 colo NaCOH,
t hen (C= | es ag: 1M HCl cryst from

N1- CO-B10-OVe 79 ESE: (M+Na) = colour- with agq. 1M
NaOH, thepi1d8l less ag. 1 MHCO ceystals B C
Remarks % El Rf IR fcnm] np. [C] vyield Ni Bi1 OH
from N1- CO-B11-Owe 61 EBL: (M+H) = colour- withHaqg. 1M
LiOH, then 439 less aqg. citric acid crystals N1 B3 OH

| ess B \sene At atyst alg A"
Rt . fA
: |
CH

c19
o’ﬁ&\? o

CH
3

3
. _N '
A A e
c20 -

: c21
I
O CI) 0 ?
. H H
« N
< A AN N\
c22 C23
0] ? 0
i
0
o
' N\N//ﬂ\ '
{ \/\N 7 . N\/\




——

N1 B4 OH fromNL-COB4-CEt 96 B 0.12 ESI: (MH)" =

colour- with agq. 1M NaOH, then 503/505/507 |less agq.
IMHCI (Cl2) crystals N1 BI2 OH from N1- CO B12[ a- 100
G0.11 ESI: (MH" = col-our- CO2Et]-CEt wth aq.
594/ 596/ 598 | ess 40% NaCH, then aq. 5M (Br2) crystals
HCl NI B15 OH from N1- CO Bl5fi=—4
= 1647 col our- CO2Et]o CEt wi.t h\ag. 9 _
(CO less aq. 1 MHCl 464 cn s N1 B16
OH from N1- CO ACH 49 ESIC29 M 54
col our- CO2Et] wth”aq. 1 M526 (C=O Iess
. L\ stals N1 B19 OH from N1- CO 8
2ETY-OEt witdh ag. 1 Mless NaOH, then
ag. 1 MHC crystals N1 B20 OHfrom N1- CO B20[ a- 55
0.23 M= %8B, ESI: ¢ - -CEt with aq. M CH
(M H) théh aqgC%M HO crys | -
O 91D0.§§/ Sl: (M
col oW D2Et | - hag. 1 M 8,6
| ess NaOH, then ag. 1M HC 60 (B‘r3)\ﬁ§/£‘tl\h|s
OH from NC3CO- B2g[a- 62 F 0.4 no M, 1726, col Qus-
CO2Et]- OBt wi 1 M deconposition 17651 1641 3 e€

KOH,n.t hen~aq conpatible (C=O crystals wt .
stfu -8 2 N%:A)a Rf M5 IR [ N, o~
[C] vyield N1 627 OH m COBZIZT[\aﬁ\F Q
col our - 0 ",
C32 {\/\N
0
C33 u
. N~ H N
\‘/
C34 0 S o
N C35 _H
. 0
. N
C36 o, <
H
Cc37
o ©
H
o~ N o
\‘\/N\’\//\\ \, o)
: N C39 0
cag  CE 0 CH,
o]




CO2Et]-Oet with ag. 1 Mless NaOH then ag. 1M HC
crystals N1 B29 OH from N1 B29[a- 100 D 0.46 no M,
1640 col our- CO2Et]-OEt with KCOH, deconposition (C=0
|l ess then ag. 10M HCl conpatible crystals wth
structure N1 621 OH from N1-CO B21[a- 71 D 0.16 no M,
1724, 1643 coI our- COZEt] CEt with 1 M deconpositP
(C=O Iless aq. 1M HCl conpatible crysta
W th structur fr le CO B8- CEt 90 Q02

1730, ~ then aq. (C=ONTess
1M HCl aIeNNl OC]—Ifrole W@ > 45
ESI : (M H) "= Jyg%r CO2EYT=EOEt Wi 580

| ess then IM HCl ~ (Br2) crystals N1 B23 OH
from Nl COBZ3 Ove 96 with 1M NaOH, then ag. CRRHCI
N1 B24 OH from N1- CO-B24[a- 98 F 0.29 col our

CO2Et [yCEt A th 1 MJess NaCH, then aq. 1M HCl

crys(al -Wrmﬁ{gﬁ CO.B ?IWE&A\MHQ:
col oy C2 wi th 1 M 626/628630

. (Br2) crystals N2 B2 OH from 0
N2- CO- B2- 96 M 0.49 ESI: (MH" = 1724, 1660 col our
with 1M Li2H théktaq. 606/ 608/ 610C4E=0) Iess>IMHCI

(Br2) cHystals 62 Exanple A2 H,C

s N . N
i d fm/@m"ﬂs 'd %N\\//S:\N/CH
| 0

0 0 0
) C46 ca7 \
H
H,C
N . N\/\
AR TR
‘ 0
O‘ ({ © C49
4
H Cc4a8 __ 1

v - N

o 0 C51
0
B o ©
H

N
| I\N/ : N N—~"\ _CH,
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3, 4-di bromo- N-[[4- (3, 4-di hydro-2(1
H) - oxoqui nazol i n- 3-yl) -

pi peri di nyl ] carbonyl]-D, L p%enyl al ani ne ethyl ester 5

9.7 g (0.056 Mdl) CDT were added to an ice-cool ed

Sus%ﬁ’?@#ﬁ”&ﬂéﬂ&’?ﬁﬁ%ﬂﬁ%gg’w B8 o O 300 M THE.

The reaction mixture was then stirred for 1 hour at 0O
C and 1 hour at anbient tenperature and then conbi ned

19 g (0.051 nol) 3-(4-piperidinyl) 10
1,3,4,5-tetrahydro-1, 3- benzodi azepi n- 2- one. The
m xture was refluxed for 4 hours and left to stand

(RoS)RB - gjbonad-Nafirbi( 3 At dihpdmez (aHHoroqdihezalieed 4yl )ohpipexitimyg-

S o cenﬁrat ed by evaporation using the rotary
cag %}ya%mﬁere& due was combined with 300

stirred for 30 m nutes. The aqueous sol uti on was

150emhhiblesbdairh hytifuxideessldtien Werevaddedtrbtheesblwtidrhof 00 g
o seoR RS bt ek dméired  Maer tgadin-a-vir1-
plﬁérm]w%yﬂ& R C\{%Qarﬁrq gthyt %9%9:&5(%?&132?&%??%&{%%@

t he product tal ne ue o

mifiEre Imasl tRex Kired fAr738 hoLe8at, robﬁﬁ@nme:ﬂprerﬂ?me s@Qerftheas

nmpounds of r% ner for

el LA RET B30 Erge0

HECHER SRR s Befad ph 1M

hyHFd‘ﬂHorf&hcuﬂ Ghhe p!ﬂe%lfﬂiiaté\d pr%@ 5% te WhE %’UH?GH‘hItéF@E \ﬁﬁ%é‘é‘

col ourl ess -

thQr@Hqi)\lchswateg anN|drigd abE‘iO"erla ﬁmwcww!amlaﬁwea 1@00; D

B GROBYELR h ohg lalf Bp B

RrOHEI M). THF 471 63
IR (KBr): 1705, 1645 cm™1 (C=0)

The following compounds of general formula N-B-C were prepared
analogously:

B[C Remarks % |Ell Ry MS IR [em™
yield

mp. [°C]

N1

B6 {OH| from N1-CO-B6-OFt 96 ESI: (M-H) = [1630, 1701
with ag. 1M NaOQH, then 527/529 (Br) (C=0)
aq. 1M HCI

173-175

N1

B7 |[OH] from N1-CO-B7-OEt 62 | D |0.19 1705
with ag. 1M NaOH, then (C=0)
ag. 1M HCI

colour-
less
crystals

N1

B10|OH| from N1-CO-B10-OMe | 79 ESI: (M+Na)' =
with aq. 1M NaOH, then 481
aqg. 1M HCI

colour-
less
crysials




N B C Renar ks

% El

Rf MS IR [-cm']

yield

nmp. [C NI
B10 Owe from N1-H, CDT, H B10- 63 G 0.55 ESI: Ow *
HCl and DIEA in (M+H) + PHE 453 N1 B3 OEt from
N1-H, CDT, HB3- 92 1739, colourless OEt * HC and
t3 in 1682, 1664 crvst als THF/ DVF 2/1 v/ (C:O)1 N1
N| B34 Cort frdtamarks, CDT| ald [HEl [7B+B 0. SMSES] : | dRdem('Nip- [°Cl
200- P02 B4-CEt in THENQMH—D' 1741, 533 1680, 1662
(C=0 N B8 OFt fromn dDT and H_ 72 Mi= 1736,
N1|BHigek] Femdit-COsB1BOMEE 6 [THE 498/EDOMEBOF | cryst al ¢ colour-
(C) 1 wha H e N2-H,| COT and H-4 D 0.76 ESI] jags
(W 1728, ? é_\mp'l our] ess [B2-OMBYHCI and DIEA H)" =|
620 (Cﬂ@)mtftrcya@ldal s |in THE |622]/ 624 (Br2); (M+Nagrystals
N1l B G845 arpte—AS—Et-hyd ) -
%?ﬁ3fé di 1r%(?mLE%21® or%ﬁhenyl ynmethyl ]-4-14-(3, 4-di h‘i?'““r
dif o- Rwith Bfy.- 1N, LIOH, then less
oxoqpi nazgl | ) -1} pi peri di nyl]] - 2- (et hoxycar bonyl| ).
44 oxpput éﬁoéei\ g%c%ﬁ he m xturle of 4.[39 g (0.019 nol) )crystais
N1| B8 |@H(i ingrd Nd-GOBH-QEDPer i 98 nyB){-02(21 EHi: (Muir)r=azol i none,| colour-
9 25 ( )
el tha(%i(?ﬂiﬁ\lé@llélatp By 1) -ls, - ai tr 30315081507 less
f } uof o- bemg divebGt anoic acild, [6.08 g ((G1P19 ol ) - TBTYcrystals
NTB SR ; {(O-—05—+mnl-) t r1‘ ety “.“.?1.* ,2““H”j__ HE—ard—0 [
AODIVE f%lé\”s‘?ijﬁ er Wgh@ t rz)%% (V-H)"= “colour-
CO,Ef]-OEt with aqg. 594/596/598 less
40% NaOH, then ag. 5M} (Bra) crystals
HCI
N1|B15|0OH| from N1-CO-B15[a- 46 | F |0.60| ESE (M-H)y = 1647 colour-
CO.Et]-OEt with ag. 1M 462; (M+H)y = (C=0) less
NaOH, then ag. 1M HCI 464 crystals
N1{B16|OH; from N1-CO-B16[o- 100 | F [0.49| ESI: (M-HY = 1645 colour-
CO,FEt]-OEt with ag. 1M 526 (C=0) less
NaOH, then aq. 1M HCI crystals
N1/B19[OH| from N1-CO-B19[e- | 50 colour-
COzEt-OEt with ag. 1M fess
NaOH, then aq. 1M HCI crystals
[N1|B20[OH| from N1-CO-B20[o- 55 | D [0.23{M™ = 557; ESI: colour-
CO,Et]-OEt with aq. 1M (M-H) =556 less
NaOH, then aq. 1M HCI crystals
N1|B22[OH| from N1-CO-B22{c- 91 | D [025] ESL (M-H)Y = 1641 colour-
CO.Ef}-OEt with aq. 1M 654/656/658/6| (C=0) less
NaOH, then aq. 1M HCI 60 (Brs) crystals
N1|B25(OH| from N1-CO-B25[c- | 62 | F | 04 no M7, 1726, | colour-
CO,Et]-OEt with ag. 1M decomposition [1705, 1641} less
KOH, then aq. 1M HCI compatible (C=0) | crystals
with structure




t enper at ure.
t he residue

aqueous citric acid soluti $h. The

separated off,

The sol vents were elimnated in vacuo and
conbi ned with di chl oronet hane and 10%

or gani ¢ phase was

extracted with sodi um hydrogen

carbonate 64 sol-utio s i = W =
N %f &f el i FSMERSn of hg’ad;%ir- sol ydRtlc mp. [*C]
esi due was conbi ned J\;yibru t erft - but yl met hyl etlher and
precipitated sol subst s _suctian
N1 847; pﬁﬁr frgm I*IEC@ %2?[830 ?Tt hEo of the degired colour-
prjod J@Dz OEtefhagnad] mp £ 167-170. 5 IR (KBr): 1734, jess
1662 E’Ot;3 cm-1 ESItMs: ( MHH) + {696/ 698/ 700 (Br2) The
fql | JW’QB @éﬁﬁﬁuﬂﬂsﬂ(ﬁf general fdrmula N-B-C were | Crystals
N1 [BIT[GPRT 7Bm NILECPES8E! Y 1868 N 36@% QEE~’E“HEB§F% = R§ 74 'El -
Cant] np. %?U)y?%[ﬁd Sk A AT LG ingy il NL- 89 AcQER ™ |
07 lmEt]tQEEtc'wjihl K@, | CO2Bt] |HORC dgg@pgosﬁm 6 (EFP3t 4l Jess
CO2EL ] ( BTU, HOBt |and % kB THE/ DMF tal
230/ 10 e ﬁ@%{ A e tFont N H, impalifie 175 o5 acmstels
(M+H 1739 189-191 COZEt] HO2C- BIIIGI%II’UCEFSASI 630 1653
N11B203E Jfﬁ ?@ O BT s NE ¥ Hf F1643 -
150/ r I\“l\l B%%T[&F 057 flIrom [\lﬁ6 %BA 17 )4 ! 4 SC?IOW
1736) CObiHIEg4th 1G02Et ] H02d- 32C[dacorm5m;onu 3(6603 i lless
NaOH, then ag. 1M HCI compatible crystals
with structure
N1| B8 |OH| from N1-CO-B8-OFEt 90 | Q[0.23 1730, 1665| colour-
| with 1M NaOH, then aq. (C=0) | less
1M HCI crystals
N1(B30{OH| from N1-CO-B30[o- 100 | F |0.45| ESI: (M-H) = colout-
CO,Et]-OEt with 1M 576/578/580 less
NaOH, then aq. 1M HCI (Bra} crystals
IN1[B23|OH| from N1-CO-B23-OMe | 96
with 1M NaOH, then aq.
1M HCI
N11B24|OH{ from N1-CO-B24[a- 98 | F |0.29 colour-
COLEL-OEE with 1M less
NaOH, then aq. 1M HCI crystals
N6|B21|OH| from N6-CO-B21[a- 89 ESl: (M-HY = colour-
A CO,Et)-OEt with 1M 626/628/630 less
NaOH, then aq. 1M HCI (Bra) crystals
N2| B2 |OH| from N2-CO-B2-OMe 96 | M (0.49| ESI: (M-H) = |1724, 1660] colour-
with 1M LiOH, then aq. 606/608/610 (C=0) less
1M HCI (Brs) crystals
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15

20

CO2Et]-OEt, 1649 TBTU, HOBt and (C=O D EA in THE H20
10/1 v/iv 65 N B C Remarks % El Rf MS IR [cn] np.
[C] yield NL B22[a- OEt fOm N1-H, 88 D 0.78 1734,

col ourless COREt] HOR2C--B22[a- 1668 crystals

EC(IElt ! : ?Et, (CO TBTU, HOBt and DIEA in THE H20
N1 B25[a- OEt from Nl-H, 83 AcOEt 0.55 M=
1728, colourless COREt] HOR2C B25[a- 667/ 669/ 671/
1664, viscous oil COREt]-OEt, 673 (Brd 2) 1645 TBTU,

3, AcoBoroanat NHE(5, 4-dingimoi 26| FHExe@onaoilin-34)-1-. . N1 B27[ a-
OEL. . N1 - 8 t, 0.56,1732 I | CO2Et

oAb e S e Rl sy Our o5 2]
| - -n,

87 D0.79 1753, CREt] HORC B29[a- 1728,
9.7 g (0.056 Mol) CDT were added to an ice-cooled suspension of 18.0 g

(0.(551 Mol) (R,S)- 3,4-dibromo-phenylalanine ethyl ester in 300 ml THF. The
reaction“mixture was then stirred for 1 hour at 0 °C and 1 hour at ambient
temperature and then combined with 11.9 g (0.051 mol) 3-(4-piperidinyl)-
1,3,4,5-tetrahydro-1,3-benzodiazepin-2-one. The mixture was refluxed for 4
hours and left to stand overnight at ambient temperature. The reaction mixture
was concentrated by evaporation using the rotary evaporator, the residue was
combined with 300 ml aqueous sodium hydrogen carbonate solution and
stirred for 30 minutes. The aqueous solution was decanted off, the residue
was combined with 150 ml of ethanol and refluxed. After cooling the white
solid obtained was suction filtered, washed with ethanol and dried at 50°C .
20.0 g (64% of theory) of the product were obtained, with an Rs value of 0.68
(ElI D)

IR (KBr): 1734, 1680, 1662 (C=0) cm™

The following compounds of general formula N-B-C were prepared
analogously:

BT C Remarks % JEI| Rf | MS | IR[cm] | mp.[°C]
yield

- {N1

B6 | OEt| from N1-H, CDT andH-{ 90 | B [0.67| M* =557 [1732, 1662] colourless
B6-OEt in THF (C=0) crystals

N1

B7 | OEt| from N1-H, CDT and H- | 100 | D |0.45 colourless
B7-OEt in THF , crystals

N1

B11|OMe| from N1-H, CDT, H-B11-| 97 ESI
OMe * HCl and DIEA in (M-Hy =
THF 471




e

CO2Et]-OEt, 1660 TBTU, HOBtand (C=O) DI EA in THE/ H20
10/1 v/v N1l B2l[a- CEt fromNi-H, 75 D 0.74

col ourl ess CO2Et] HXR2C 821[3 crystals COR2Et]- CEt,
TBTU, HOBt and DIEA in:- THE/H20 10/1 v/v 66 NBC

10

Rerarlks—9% QE [ C]
N Bt & fom Nlﬁmaé'? = o 5 15 {MBe)
HJ2C- B30[ a- = crystal s | (eREl ] - Ot
g pd(Br2) DIEA inl THE/H20! 10/ C
N1{B3Q a\irom N1t HoCOLoTE 1823-@ve| C FETR), RSkt and NEt 3 |i n
THE N1 @324 aicl 6 Digom N1- H, | 95{ D 0. @&pgbk bur | ess
CQ2Et ]| HO2C Bﬁfh{__ a- crystals | COREt]}| OEt, TBTU, HOBt
ard 453
N1| B3 | OEt| from N1-H, CDT, H-B3- | 92 1739, |colouriess
OEt * HCl and NEt; in 1682, 1664] crystals
\ THF/DMF 2/1 viv (C=0)
N1} B4 OEtlL from N1-H, CDTandH-| 73 [ B {0.50 ESI: 3402 (NH);| 200-202
B4-OEt in THF (M+H)" = 1741,
' 533 1680, 1662
(C=0)
N1( B8 | OEt| from N1-H, CDTand H- | 72 M* = [1736, 1664| colourless
B8-OEt in THF 498/500 | (C=0) crystals
(Ch)
N2) B2 {OMe| from N2-H, CDT andH-| 96 | D |0.76| ESI: (M- (1728, 1664{ colourless
B2-OMe*HCI and DIEA Hy =620/ (C=0) crystais
in THF _ 622 / 624
(Brz);
(M+Na)" =
644 / 646 /
648 (Bry)
Example A3

Ethyl 2-[(3,5-dibromo-4-flucro-phenyl)methyl]-4-[4-(3,4-dihydro-2(1H)-
oxoquinazolin-3-yl)-1-piperidinyl]-2-(ethoxycarbonyl)-4-oxobutanoate

The mixture of 4.39 g (0.019 mol) 3,4-dihydro-3-(4-piperidinyl}-2(1H)-
quinazolinone, 9.25 g (0.019 mol) B.B-bis-(ethoxycarbonyl)-3,5-dibromo-4-
fluoro-benzenebutanoic acid, 6.08 g (0.019 mol) TBTU, 6.9 ml (0.05 mol)
triethylamine, 200 ml THF and 70 mi DMF was stirred overnight at room
temperature. The solvents were eliminated in vacuo and the residue
combined with dichloromethane and 10% agueous citric acid solution. The
organic phase was separated off, extracted with sodium hydrogen carbonate




DEAin THE/H20 10/1 v/iv N6 B2l[a- Ot from N6-H, 86
AcOEt 0.9 M= 1734 colourless CO2Et] HO2C B21l[ a-

727/ 729/ 731 (C=0) viscous 6t1 CO2Et]-OEt, (Br2) TBTU,
HOBt and NEt3 in THF/ DVF 5/1 v/iv Exanple A4

sq&ﬁgﬁgrﬁi %?ed 8\5%{%0 he”ﬁ[;%.'a?ﬁ% er e xm}/r!ati%%to? the desnlggant
ad&é&ixém@lﬁl?’ Pé@%&é’%@ %n%lui’id Wih ?érhbfhWﬁ%tﬁ%iethé%r% the
eny 0g

(3, 4-di bronop - et .
Precptbalred rﬁ@irgi sutnetanae wiapl suction rﬁljenetir bﬁﬂcga(sa% osmeg)ry)mfme

si um rbo ate JNydrate and 1000 ni
de?f‘&f’ﬁ‘?‘ﬁ%‘ﬁ?’"@"% E?'%?‘Pu@%d’ ﬁ’?wijdo‘ hours. The solid 67
5 |R\r(1a(grj |1I7t3qrqa@t32)(¢_,0;ae,1not her |iquor was concentrated
aporation in vacuo. The residue was taken up in

E&‘dUSFr{MﬂHétﬁﬁﬁ/ﬁ)%/ﬁ@Q (Bredl after the addition of 200 ml
sem concentrated hydrochloric acid stirred for 1 hour
at roomtenperature. The organic phase was separ ated

Thef followvimg commEsungsui geaers Sormasdh adl BL@ivesreprapaedni th 50
g} di etyhyl ether, then neutralised with soI I d sodium

a A carbonate while bei ng cool ed externally with

10 i ce and exhaustively extracted w th ethyl acetate.
The conbi ned ethyl acetate extracts were dried over

N| BagheGi um ReimpHha e, | f%l tlerEld |aRd [evas at ediiRdiam!’]| nmp. [°C]
o vactio. [The product g obt aijned |as a |ight brownjoil.
O 10 Yield: 33.0 g (673\‘9%& thedry)| Rf 0.65 (El D).| IR
N1{B16[B[ OEL 173 K+8), cmadl [AeeEt|ad.¥ 9w ng conpoumnmss, of colourless
CC%EHaral fﬁé;&flg%[&': B-C were priepaned anal 030%&/: crystals
CO,E{]-OEt, _ (C=0)
TBTU, HOBt and '
NEGin
THF/DMF
_ 220/70 viv
N1|B16[a-| OEt from N1-H, 72 |AcOEt|0.33] ESI: (M+H)" | 1739, 189-191
' CO,E1] HOZC-B16[0_L- ' = 628/630 1653
CO,Et}-OEt, (Br) (C=0)
TBTU and NEt3
) in THF/DMF
150/50 viv
N1{B20[«-| OEt| from N1-H, 100 [ D {0.73] M" =657 1736, | colourless
CO.Et] HO,C-B20[a- 1668, | viscous oil
CO,E{[-OFt, 1649
TBTU, HOBt and {(C=0)
DIEA in
THF/H,0 1071
viv




S

15 N B C Renar ks
B6 OEt from Ph2C=NCH2CO2Et 60 ESI :

colourless and 3-Br-4,5-

% El

R MS IR [cni]
? C6H2-

np.
(MrH) 1

[ C]

yi el
338

dH

= 300/ 302 (C=0) oil

CH2Br (Br) H B7 Okt from PhZC-NCH2C@Et 60 P 0.75 1738
col-ourl ahd 3. 5-Br2- Me- H2- (("—('\) oil H2Br Ho
NT & G |1 oRePE N oot Eld Bed, 75 18, fgm 17 2P I°C]
col gurl ess and 3, 5 @eld - Me-|C61-[12- _ (C=Q) crystals,
CHRBr _2V6/278/280 mp 44l46 Y2} H B3 CEtl from
N1 B3l cOREH CoRN1dd 0 0886] 173 0-4Hd 3- Ol - 4- N1 Eh3| colourless
C@E’tp) CHABLC §Bo[Exanpl ef AS 1 1668 | crystals
(R $)-3|4-difl uorophenyl al anijne net hyl esteér
hydi och| o AQUENSHE, 0| ni " sht ur dt ed et hanol i ¢ #&ogen
chl gri d:T|§IfU q.q@@trhn\ﬂere addedjto g suspensijon of 0.5 g
(2.485 o é 3, 41di fl pyor opghenyjl al ani ne itn 10 m of
net hano| andlBAB m turel was {stirlred for 4}hours ft
room t eppry@bt go/ql t was; then evaporated down in
vacyoy, pnother 10 ml of pethgnol were added to the
residuef and tM¥e sol yent Mas distifll ed of f again in
N1 BISEYOET D q&nmm{oo BATCICHE B058]T CRITT T ¥SY738 VT eBfouriess
wer fai ned, R 0] 7 (E RECN orlomet hane) | ESI'- \/E:
CR&HH) * E 1HQeC- E)'%éhpl h A6 [15 667/669/671/| 1664, | viscous oil
0, 01 bi s} ( ;gu_qr bonyl )+ 3, 5-|di brio |, uor gghgnzene-
but anoi ¢ ?g{;gﬁ M |[trif] uordacet|ic ag}ggzg\pre added
dr opwi sgFBTA), &iOBt@sdeool ed sollutign of (C=0)
DIEA in
THF/H,O 10/1
viv
N1(B27[a-| OEt|] from N1-H, 88 |AcOEt|0.56 1732, | colourless
CO.Ef] HO,C-B27[o- 1668 crystals
CO:Ef]-OEt, (C=0)
TBTU and NEt;
in THF/DMF
250/10 viv
N1|B29[a-{ OEt from N1-H, 87 D [0.79 1753,
CO,Et] HO.C-B29[a- 1728,
CO,Et]-OFEt, 1660
TBTU, HOBt and (C=0)
DIEAn
THF/H20 10/1
viv
N1|B21{a-| OEt from N1-H, 75 D [0.74 colourless
CO:Et} HO.C-B21]a- crystals
CO,Et]-OEt,
TBTU, HOBt and
DIEA in
THF/H20 10/1
viv




13.1 g (0.037 nol) 1, 1-dinethyl et hyl
0, O- bi s- (et hoxycar bonyl ) - 3, 5-di br ono- 4-

(R,S)-3,4-dibromo-phenylalanine ethyl ester

f 1 uor o- benzenebut anoate i n®450 m di chl or onet hane, the
cool ing was 20 renoved, ‘the m xture was stirred
overni ght at_ ambien ‘;F‘,W erature and then evapor ated .

N wi Pnlvalegarkte ted dleElals Rirli ed Wi ce [IRlem ]| mp. [°C]
coeyapotation with |peldpl eumether, triturated Wth
petnoletimether suctioni filtered and dri eq in_ vacuo

N1BY[= E)E(tYQO/@‘BF I‘Ft‘féor ) 9%Bf | bl o PYESINHEEA s wer e colourtess

C@;gt?i ned g{; 1707 (CG=Q cm 1 2% ESI{M5S © (M Ebhystals
:4;1/433/45(Br2) 69 (The fol | dwi_n onpéunds o
gener al | f &BlPEY Bl C wef e priepar|éd :BSW gously: [N B
C Remar qu-P(g 'ﬂoﬁfa}_gb IR [cn'[ npm. [fg; rp) Yi ¢l d HO
B15[}a- from (H3CObCO2[C- 81 V Q. 769 (€=O0 C[REt]
B15[ a- 032Etl]'JLE®Eﬂ angd TFA in gH2CI[2 HO B16[ - OEt from
(H3ENCR GHFHGSH 4638| (C=Q colpurlless COREY] :

B16[lak CO2Et | - Okt vi pcous|j oi |l | and TFA in CH2Cl 2 HD
B20] a- Et f ¥Om (H3CbCR|C- 77| V d. 24 3321 (OH);

NI B3 Mle E|"'B.{15@ ar CO Bt =Et—1714 —crystatst—and
TFA(I E : =0) 961 1124 (JCF3) HO B22[ a- (Et
from (H MQZOR@ .21 1736 ((C=O col olrrl ess
CO2Et ] PrhaHddBhEr OBt crystfals | and TFA iin CH2Cl 2 HO
B25fa- [Et from EH@CbCOZC— 72 1730, 1711 co¢lourl eps
C2Et] PB2bEs&icdpEt || OEt |(C=O)| vidcous oil land TFA in

N1IB24[dTOFt|  from N1-H, 95 D [082 colourless

COzEt] HO.C-B24[a- crystals

CO,Et}-OFt,
TBTU, HOBt and
DIEAin
THF/H20 1071
viv

N6(B21[a-{ OEt| from N6-H, 86 |AcOEt| 0.9 M* = 1734 | colourless

CO,Et] HO.C-B21[u- 727/729/731| (C=0) | viscous oil

CO,Et]-OFEt, (Brz)
TBTU, HOBt and
NEt3 in
THF/DMF 5/1 viv
Example A4

The mixture of 37.40 g (0.140 mol) N-(diphenylmethylene)-glycine ethyl ester,
55.0 g (0.167 mol) (3,4-dibromophenyl}-methylbromide, 6.40 g {0.020 mol)
tetrabutylammonium bromide, 57.80 g (0.35 mol) potassium carbonate

sesquihydrate and 1000 ml acetonitrile was refluxed for 15 hours. The solid
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15

HO B27[a- OEt from (H3C)3CRC 93 1736 (C=0) CCREt]
B27[ a- CO2Et] - OEt and TFA in CH2Cl 2 HO B24[a- OEt from
(H3ChCRC- 68 X 0.28 1709 f€=0) col ourl ess COREt]

B24[ a- CO2Et ] - Ot crystals and TFA in CH2Cl 2 HO B19[ a-

waraerd BlABR Pl Baor WaE SRSy SERTatan iBac.

ra@qn iagyacuo.
%ﬁggmﬁﬂa@?ﬁ |u?~°1ﬁ O@%i@iléthi?’%@r Qﬁ@gﬁ]ar %t ddltlon of 200

and T CH2Cl 2
miGeRe aandean et hwroulmonszaptdrﬁt}'radpfor I @pur 9t EJOm tﬂ(mma{wte

TrETyae e dbiaEd et o We9¥lcbs e wESien tise

md;r@ VEHREY 2l (HtRYI &Kéﬁ"’ﬂ’a@ Aeutralisdd Wit SoHH @ddﬁlrﬁhk/drogen

5- di br ono- 4-f1 uor o- [ bi s- (et hoxycar bonyl

Camm uhile Hetng coaled axf@n%ailyo'ﬂﬁsacmnﬂ %wstﬂcﬁm ﬁxtracted
W|W%y§§ce\f%5em‘g A6fhbirfed OfySRlethe Whudbtsind? ded Fodi24

mégnleswnd isoiphbid, diltbradyarbebpuraieariond ih-vazuenthe predukt 0

anhédrous tetrahydrof uran while cooling externally

wq,aqtﬁaqn@ 3 kght brpwRPllone 10 hour's stirring a

Y@B
iRdKBe)dMB@(ﬁF@é}C[rﬁer eto
tenperature of 0 to +5 C and the m xture was

LS DRI Br ool Ry 53 EPDY,

3, 5-di bronp- 4
t et rahydr of uran was

whil e mai ntaining a reaction

all owed to come up to roomtenperature within 14 _
TheqURGwing RmipRARHS 8 gefibtd RIfhURR-B.ICeRErd pipaRgd vent 1N

t hen

vacuo, the residue was conbined wth
analogously:
B|C Remarks % |El| R¢ MS IR [em™]] mp. [°C]
| yield
B6 [OEt| from Ph,C=NCH,CO.Et| 60 ESI: (M+H)Y" | 1738 |colourless
and 3-Br-4,5-Me-CgH,- =300/302 | (C=0) oil
CH.Br (Br)
B7 {OEt| from Ph,C=NCH.CO.Et| 60 | P |0.75 1738 | colourless
and 3,5-Br4-Me-CeH:- (C=0) oil
CH2Br
B4 |OEt| from Ph,C=NCH,COzEt| 70 | B |0.73| ESI: (M+H)" | 1728 |[colourless
and 3,5-Ch-4-Me-CgH,- = (C=0) | crystals,
CH.Br 276/278/280 mp. 44-46
(Ch)
B8 [OEt} from Ph,C=NCH,CO,Et| 83 | O {0.46 1736
and 3-Cl-4-Me-CgHs- (C=0)
CH,CI




10

15

20

25

15 mM 10%citric acid and exhaustively extracted with
tert.-butylnmethylether. After working up in the usual
way the conbined extracts % el ded 13.1 g (100% of
theory) of a colourless.oil, K 0.14 (El Y), which
was us in the next step vvithout any purification.
EXaiple®y ). 1732 (C=O) cm -1 20 ESI-MS: (MNa)' =

561/ 563/565 (Br2) 71 The follow ng conpounds of
general fornmula N-B-C were prepared anal ogously: N B

(RSSR3dediftgorapEenyilanBel rRetiyl eftel hydroehldrifleni ]  Me3CQ0
—Bilsta

- COEt from (H3C)30000 100 V 0.6 colourless
CO2Et ] CH2C( CREt)2, oil 3,4,5-Me3 CoH2CH2Br and

| . 2
4 QR4 st el il ol chlofRB s PRI 4 e o5
SU%SBEHQOEE%)W ?O%?iﬂ%ngn gf 73\Jﬂl-}dlf|uwfd'ﬂﬂ|ﬁwg?ﬂ a-mi@Et
m Efl( JNIXYrg W&ﬁ\ﬁt'”{eé:fz m{ﬂéﬁ%ﬁéf%&%@%@ Wasyvas
then éO&)dVéléd dowii éé’cfbo'vﬁﬁgfﬁe%@m “of %théﬁ@l%&r‘é@d@qg%e

1734 col ourl ess 2,
re@nue asdzth@ aetyeujawsﬁzsﬂaﬂedmﬁ agaﬁHnwracmBlEO 6g (96% of theory)

of colourless crystals were obtained, R; 0.7 (El dichloromethane).
ESI-MS: (M+H)" =216

Example A6

B,B-bis-(ethoxycarbonyl)-3,5-dibromo-4-fluoro-benzene-butanoic acid

70 ml trifluoroacetic acid were added dropwise to an ice-cooled solution of
13.1 g (0.037 mol) 1,1-dimethylethyi B-,B-bis-(ethoxycarbonyl)-3,5-di.bromo-4—
fluoro-benzenebutanoate in 450 m! dichloromethane, the cooling was
removed, the mixture was stirred overnight at ambient temperature and then
evaporated down in vacuo. The residue was dried twice by coevaporation with
petroleum ether, triturated with petroleum ether, suction filtered and dried in
vacuo. 9.3 g (79% of theory) of colourless crystals were obtained.

IR (KBr): 1707 (C=0) cm-1

ESI-MS : (M-H) = 481/483/485 (Bry)




™

Me3CO B25[a- OEt from (13Ch0O00O 100 Y 0.75 col ourl ess

CO2Et] CH2C(CQ2Et) 2, 4-
CoH2CH2Brand NaH i n THE

vi scous oi l
%CO B27[ a-

(H3C) 30000 58 Y 0.31 M.= 406 1734 CCREt]

Br-3,5Cl 2
Ot from

COREt H3CH2Brand, NaH i n
TR oW fhbouiidi et al O AR B%wre[p@p%r?@ d
andidbddsty:Me3CO B29[ a- OEt from (H3C)300CO- 89 X 0. 49
173 coI ‘ourl ess CCREt] CH2C( C2Et ) 2, (C=O oil
2, 3C 2- C6HSCHZCI and NaH in THE Me3CO Bl9[a- CEt from
\I_B\‘I (eXo] r\r\l GU| ln(\s ICY'Y)Ef] Cr f"lf"ml_f\’) n: I S
N1 aRrol 5 ko ZR'?% andE INBAlin T Exanﬁﬂf mp. [*C}
3, 4-(di mat hoxy-] 3- (mswiehd_ cdr bonyl ) - benzengbut anoi c
aedi—S-Fhe—getutioptof—$8-10—g-+-0-—2085—mnl)
HO 82{5([1( é)q faq%ﬁwé 1;}#1] ] g RN 11709 (C=0)
cOrefjhox)Bm[RonLE)-GEtbut enoilc agid in 500 nl of
met hjano hyd nated [at % bar hydrogen in the
pr esencE "':g‘?ﬁ:f"\é éﬁ%@“o pl atifnum|acti vat ed dhar coal
HO| BYéYE:L |[OBt [ feork PHAC@IC- YOF 99N Ndd ended. "AlEg3a @30S dflourless
ug ijn the usual CgE 10 26.Q g (46% of theqry) of . X
CegFdur | FEWlePEHGFwer e olt ai med, mp 1044107C viscous oil
“|and TFA in CHCi,
HO|B20[a- {OEt| from (HzC)CO.C-| 77 |V {0.24 3321 (OH); [ colourless
CO2Ef] B20[a-CO,E1}-OEt 1714 | crystals
and TFA in CH.Cl, (C=0);
' 1161, 1124
(CF3)
HO|B22[o- |OEt|from (HsC)CO.C-| 69 {W|0.21 1736 (C=0)| colourless
CO2Et) B22[a-CO,EL]-OEt crystals
and TFA in CH.Cl.,
HO|B25[a- {OEt| from (HzC)kCO.C-| 72 1730, 1711 colourless
CO2E] B25[a-CO,Et]-OEt (C=0) }viscous oil
and TFA in CH,Ci,
HO|B27[a-~ |OEt] from (HsCkCO,C-| 93 1736 (C=0)
CO2Ef] B27{a-CO,E]-OEt
and TFA in CH,Cl,
HO|B24{a- |OEt| from (HsC)kCO,C-| 68 | X [0.28 1709 (C=0)] colourless
CO2Et) B24[a-CO,EL]-OEt crystals
and TFA in CHCl,
HO|B19[a- |OEt| from {H3C)CO.C-| 46
CO2E(f] B19[a-CO,Et]-OEt
and TFA in CH,Cl,
- |HO|B30[a~ |OEt| from (H:CkCO,C-| 81 ESE (M-H) = colourless
CO2El] B30[a-CO,Et]-OEt 463/465/467 crystals
and TFA in CH,Cl, (Brz)




The follow ng conmpound of general formula N-B-C was
obt ai ned anal ogousl y: NBC Remarks % El Rf np. [(
yield HO B26 Ove from 4-(2-lapht hyl)-3- X 0.85

(et hoxycar bonyl) 3- but en0| c acid, H2 and Pd-C in MeCH
1 73 Ex

49 ( G d 'FI‘BW phént?l ) Bl Rt hoxIir borjy IR (e Bul &Ry [°Cl
ic agid 5 26.6 m (O ﬁem)l) di met hyl succijnate wer ¢

HO

dded td . a freshlv ntepaned sdglutiaon of 6 g (n D

Badloy | Qe (HeC)8@:Cr Bhiydr oud Rk Mdi = dnd af t er | colourless

C@Qggwourgg[&l@@zgt]rm;tat room t enpeyskyr/grd he sol uti prgrystals
of 3B.3 (0 ) B, 4- [dietho*ybenzal dghyde in 100 :

m awhyqﬁf!ﬁbEFﬁw’é‘t%% was added drofffse. | Then the

: (Oe)ﬁ4r mot)sjwmyle[(M&ﬁmdtmddtﬂmmtmon}dymeMyq\maioaaw inm70 mi
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15

berzebebethneateyl acetate extracts were in turn

mxtore was Teftoxed for-—-6—hour s—theettanmot—was
elimnated in 10 vacuo and the bottom renai ni ng was
ExarnpleaAfied at a reaction tenperature of 80C for 30
m nutes. The viscous slurry obtained was taken up in
500 m{ of water, acidified with 20% aqueous citric

e L O S A

extracted five tinmes with 5% aqueous ammonia 15
sol ution. The amoni acal extracts were carefully

08RO o) S ARt ocQlor JRH £ A8 MR R0 o

hate and freed from the sol vent i n_vacuo.
aryg

Siedalydrofyaamile sooiag griareslivisn fogrwaler. AfPer one
P S B30 10 P B AP B e
flusneb enpy s byidaNnEBOmRehtetiab ydsofiraRwas/addet! dropwise thereto
while maintaining a reaction temperature of 0 to +5 °C and the mixture was
then allowed to come up to room femperature within 14 hours. The reaction
mixture was freed from solvent in vacuo, the residue was combined with 200
mi 10% citric acid and exhaustively extracted with ferf.-butylmethylether. After
working up in the usual way the combined extracts yielded 13.1 g (100% of
theory) of a colourless oil, Ry=0.14 (E! Y), which was used in the next step

without any purification.

IR (KBr): 1732 (C=0)cm™

20

ESI-MS:  (M+Na)* = 561/563/565 (Bry)



4- (2- napht hyl ) - 3- (met hoxycar bonyl ) 3- from
2- napht hal dehyde, 65 X 0.8 _butenoi c acid di nethyl
succinate and NaOWve in MBGH 25 74 Exanple A10

Met hyl [1,4']bipiperidinyl-4-acetate 5 The soI ution of
(2.024 mmol)) of neth
ThE oW o scRaA bebarE e N BHC BB oA R0l was
an%@ dgnated at a pressure of 5 bar after the
Ition of 100 ng of 10% pal | adi um on charcoal wuntil
the upt ake of hydrogen had ended The catal yst was
filtered off t ha T s—freed fromsolvept =
d wadteamaks | up |r{° O TR THR §h ut] iRy [°C1
was fil tered anglyryppor at ed down aga| [\:mT]re
L nlrlflratinr_ :
(1 00 8o t heor ) . colourless
E H)CH;‘C(@G)}Et% Na)'| = 253 15 The fql | owing qil
c f ggner | forfula N-B-C were€ preparled
a N3 E-TMRemar ks % El Rf MBS np. [C] | vi elld
H f rom mg;@q@anulz 100 |G 0. 22| ESI|: (M+H)| =
cpl ourlless MeOH 241; (M:Na)+ oil = 253 H
-| €12 flrom|P M@CE‘"J‘D 98 0 0.17 ESI:| (MH) |=
Me;CC OBC%&J et fr@ﬁﬁ(l—!a@}aGO Co-FUL6H KeA,Ql YRRl S H - 19361 EQlBurless
Ph -9, H2 78 colourlless and Pd/Cin EtOH Qi l
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NaH in THF
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NaH in THF
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CO2E{] CH.C(CO.Et),, 4- viscous oil
Br-3,5CI-
CeH,CH:Br and
NaH in THF
MesCO | B27[a- | OEt{from (H;ClCOCO-| 58 Y [0.31|M"=406] 1734
CO2Et] CHC(COEt),, 3,4- (C=0)
(CHg).0-
- CeHsCH:Br and
NaH in THF
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Example A8

3,4-dimethoxy-B-(methoxycarbonyl)-benzenebutanoic acid

The solution of 58.0 g (0.205 mol) 4-{(3,4-dimethoxyphenyi]-3-
(methoxycarbonyl)-3-butenoic acid in 500 ml of methanol was hydrogenated

at 5 bar hydrogen in the presence of 3.0 g 10% platinum/activated charcoal
until the uptake of hydrogen had ended. After working up in the usual way
26.0 g (46% of theory) of colourless crystals were obtained, mp = 104-107°C

The following compound of general formula N-B-C was obtained analogously:

Remarks

%
yield

ETT R

mp. [°C]

HO

B26 | OMe

from 4-(2-naphthyl)-3-

H; and Pd-C in MeQH

(methoxycarbonyl)-3-butenoic acid,

0.85

15
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(Pearl man's catalyst) in EtOH ethyl 4- fromethyl 1-
99 colourless nethyl-2- (phenyl nethyl)-4- oil

pi perazi ne- methyl -2 carboxyl ate

pi per azi necar boxyl ate, ‘H2 and Pd(COH)2 (Pearlman's

) in EtEOH H - C46 from PhCH2- C46, H2 100 DD
EEd !eyﬁé. (I\/H-H) = colourless and Pd(OH)2 256 viscous

oi | (Pearl man's catal yst) in 1[:EtO-I 76 N 24(: Rﬁlzrrargg %
. . LC yiheld, HCA CH2- CA5 1
45@f?@[ﬂ“@g??v?kﬁh'Y-éﬁe@fwﬁr@gn?‘iﬁaﬁﬁa@%@%56 oi

1,4-bis- 100 MM 0.2 ESI: (M+H) pi per azi ge
28. ﬁh'elr(ﬁlmmdlmemyi $6@cmaiamt&m;alddéd éo a freshly prepared

s@@ $1Z Ji %ecmw de umin 2@8 %Ila%ﬁyg%ucs: r|11ethano%_|nd after
orde hé@@ﬁ#hﬁ@bhvddm Eémﬁeéﬁlr@lﬂﬁ)@ébl@hab{ lof é3®§g@gm3z 3% 0
dlmt@%gaalggﬁgec ma%mmtamwaowmaﬁmn:r(cg;\raaﬁadﬁad C)rOpWISB
Thé@fh%%l)&ﬁ%w& re{ll'lugétﬁ) %r'Gdﬁé]uerg,ethe met?mangl was eliminated in
vacuo and the bottom remaining was maintained at a reaction temperature of
80°C for 30 minutes. The viscous slurry obtained was taken up in 500 mi of
water, acidified with 20% aqueous citric acid solution and the resulting
mixture was exhaustively extracted with ethyl acetate. The combined ethyl

acetate extracts were in turn extracted five times with 5% aqueous ammonia

~solution. The ammoniacal extracts were carefully acidified with 20% aqueous

citric acid solution and then exhaustively extracted with ethyi acetate. These
extracts were washed with water, dried over sodium sulphate and freed from
the solvent in vacuo. The crude product (quantitative yield) was further

reacted without purification.

The following compounds of general formula N-B-C were obtained

analogously:
N B c Remarks % |El| Re
yield
4-(2-naphthyt)-3-(methoxycarbonyl)-3- from 2-naphthaldehyde,| 65 | X {0.8
butencic acid dimethyl succinate and
NaOMe in MeOH
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(24.54 nmol ) of nethyl 4-piperidineacetate

hydrochl oride and 40 m of ,JHF, the m xture was
stirred for 2 hours at roomtenperature, cooled to 0 C
and 10 while this tenperature was mai nt ai ned a t ot al

EdmBiedfp 9 (30.0 nmmol ) of  sodi um
“rr[ln‘g‘cqemxyborohydrl de were added in small batches
vvithin8hours Then the resulting m xture was

irred. far anot 6, hours at room tenperature. The
M%‘hﬂ&r’ IRjRiReHEAY- ‘E?R‘%\‘F’ fhe with sodium hydr ogen

carbonate, extractedextaustivety wthethyt—acetate;
t he combi ned extracts 15 were dried over sodi um
Thrisglhtore ofa@i@fie toe(2e024pminedt ) oin metisyl ddphemdmethyt- _
omat o hed on .Si el . usi first 30/
11 R SRR e 2ha o Himanobies hidheopragriaf a0 1
pr@§5tﬁblb$'5t1§ar é%f "8 difort BE160RiPHY 1@%epélmrh %@Eﬁl‘\aécoa[

yi el dj ‘% (22% of theory)” of a rea
Ul't§l|F thamtahe Qéhy @gan ihgtltendetlo The chtalyst eas fiteyad aff stheRf

S|-M: () ' = 331. Th f i
e dih e irogtraall ¢Rmtililvas @ihue Tnoo. 1P B8
solutinagnainky wak/filtehedafd Beapbiatedbivn @‘gahﬁ?ﬁl@ rebidlie was
yield PhCH2 - C7 + C9 from 1-(phenyl nethyl)- cis:

US@@ witheat fyrther gugification. Celpwless ofi YialdiAWeNgdt 9% of- +
théé‘gﬂs 0.40; (M+H)+= | ess oxocycl ohexane- 13.8 +

is: 331; liquids carboxylate and cis / 0.30
ESINMSa) ' fVMB)TCNPBHI3/ AcOH in trans: 353; trans: MeCOH

at pH5 ESL;, (MtH)+ separation of the tw =
331 di agwg{@grm?é%n silica gel, El dichloronethane

MeOH 30/1 v/v PhCH2 C3 from 1- (phenyl methyl)- 58 0
0.67 ESI: (MrH) col our- piperazine, 1,1- =374; |less
The foliowing compounds of general formula N-B-C were prepared

analogously:
N JB] €|  Remarks % | B R MS mp. [°C]
vield
H |-|C5| from PhCHx-C5, H, 100 G 0..22 ESI: (M+H)" =) colourless |
and Pd/C in MeOH 241; (M+Na)* oil
=253
H |-|C12| from PhCH»C12,H, | 98 D [0.17|ESI: (M+H)” =| colourless
and Pd/C in EtOH 284 crystals
H [-]C9| from PhCHx-C9, H. 78 O |01 colourless
and Pd/C in EtOH _ oil
H [-|C3| from PhCH:C3, H, 99 ESI: (M+H)" =] colourless
and Pd/C in MeOH 284; (M+Na)* oil
=306
H {-|C1 | from PhCH,-C1, H, 97 M [0.38}ESI: (M+H)" =
and Pd/C in EtOH 256
H |-|C14] from PhCHx>C14, H, 79 G [0.14] ESE (M+H)" =| colourless
and Pd/C in MeQOH 213 crystals




di met hyl
pi peri di

et hyl 4-oxo-1- (MtNa)' = crystals
neacetate and 396 Na(CN) BH3/AcOH in MeCH at

pH 5-6 4-[1-(phenyl methyl)4- from 1-(phenyl nethyl)-4

100 D 0.60 ESI: (MH—I) coLgEr- pi peri fji nyl]-1-(1, 1-
g: ﬁg I%i gflhlgxycar gonyl df?r%t h/IﬁEei?ho‘Rilycar bgnnsyl ) MTRb[)OC]
__1p| perazine pi pera2| ng muh?,gzi | NaBH( QAc) 3/ A¢OH i n
Rl et UL TR0 o £dp: | PTG -0fai, = colouress
Pi pleri Fl! n@f\@;r’:’dlﬁl prMe(DHe ;392 l,fis. :oinl Tlrrnﬁ;t?n_lzl ?.SE,WEaIS
T G LS TR ot
}:- \E)hen)l aed Fr‘yllC) m4VI6@,HG 9 ggo ES| H) cﬁIbur- | oil
Hsle C%ﬁrmmpmzﬁgr@%m 3PV gk %né”%ﬁsj‘;s'- (B Golotiess
1I\Ia3H OA()%hd\é’d]G: lnrMétBiEE Eh,.Cl:z:g.lQ s ,~,21;|27m.r crystals
'gi Jgr%l gt pﬁEH‘TEzgin E S horrqpr roline | colourless
met hyl est end pieNa)MeQH Mhydrocpl orf de || Bachem 3389crystals
H |-{C28| from methyl 4-[(1- 70 S {04 colourless
phenylmethyl}1,2,3,6- | crystals
tetrahydro-4-
pyrididinyl}-benzoate,
Hz and Pd/C in MeOH
H |-|C18] acelate, from PhCH; | 88 | G |0.20| ESI: (M+H)" =| colourless
C18, H, and Pd/C in 227 | viscous oil
MeOH
H [-|C7| from PhCH.-C7, H, 92 O [0.15]1 ESE: (M+H)" =| colourless
and Pd/C in EtOH 241; (M+Na)* oil
= 263
H {-|C50| from PhCH,-C50,H, | 100 | KK |0.21{ ESI: (M+H)" =| colourless
and Pd(OH), 256 viscous oil
{Pearlman's catalyst)
in EtOH
ethy! 4- from ethyl 1- 59 colouriess
methyl-2- (phenylmethyi)-4- oil
piperazine- methyl-2-
carboxylate | piperazinecarboxylate,
H. and Pd(OH),
(Peariman's catalyst)
in EtOH
H |-]C46| from PhCH,-C46,H, | 100 | DD |0.24] ESI: (M+H)" =] colourless
and Pd{OH). 256 viscous oil
(Pearlman's catalyst)
in EtOH
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and NaBH(OAc)3 in CH2Cl2 PhCH2 - C18 from
1- (phenyl nethyl }4 57 G 0.4Q,ESI: (M-H) col our-
pi peridinene, D- = 317 | ess honoproline nethyleste
Vi scous hydrochl oride [‘Bachem oil - and NaBH(OAc)3 in

174

r’ll nlluﬁn]o\pl Y mtllyT[ 22—Pb-8GA
EH-B‘ FMLH) o] perl i neng, ’ét hy “EI' 346 thyI Lfi’i" [*Cl

i per azi necar boxyl ate (ruielblaBH(C in THE PhCH2 CA46

,%' I
F~— &

—<
]
=NO T W

| ber i Ph%‘l"ﬁﬁﬁs 100, B TEST(M¥H)" = colourless
- 256 oil

pi
(triflu )roaeetﬂ UEOHR (phenyl net hy,
pi per azi s |and NaBH(|OAc){3 in THE 79 N B
C aenarlgs%'@li%%@?% [C] yielld HhcH3 C45 f{om

1- hen Irret hi;zIBtOHi 100 C 0.41 M 3[345 |col our -

ot hy Locc

m,.

— N I~

p—
1

PN ol =

?tt ?? QELEHY! “;4 ?'Srret hyiml MM p%‘?aﬁ%é%bmoi

p'muauhzlﬁ&B -|( (mlmerallme;thileE Boc CA4| from 1-jmet hyss 4- 5

o ABEeloinbosiBbRie P! Per| di mene | ethyl -bit-

Hz and 10% Pd/C in
EtOH |

Example A11

Methyl 1'-(phenylmethyl)-{1,4"bipiperidinyl-4-acetate

4.0 mi glacial acetic acid and 20 g of molecular sieve 3 A were added to a
mixture of 4.549 ml (24.54 mmol) of 1-(phenylmethyl)-4-piperidinene, 4.753 g
(24.54 mmol) of methyl 4-piperidineacetate hydrochlorid_e and 40 ml of THF,

the mixture was stirred for 2 hours at room temperature, cooled to 0 °C and

while this temperature was maintained a total of 6.358 g (30.0 mmol) of
sodium triacetoxyborohydride were added in small batchés within 8 hours.
Then the resulting mixture was stirred for another 16 hours at room
temperature. The mixture was made alkaline with sodium hydrogen
carbonate, extracted exhaustively with ethyl acetate, the combined extracts
were dried over sodium sulphate and the evaporétion residue was
chromatographed on silica gel using first 30/1 dichloromethane/methanol,
then 20/1, and finally 10/1 as eluants. Working up the appropriate fractions
yielded 1.804 g (22% of theory) of a readily mobile oil which set overnight into
colourless crystals. Ry =0.56 (El B).

ESI-MS: (M+H)" = 331.

The following compounds of general formula N-B-C were prepared
analogously:




(trifluoroacetate) 4-(1, 1-

di net hyl et hoxycar bonyl ) oi

and NaBH(OAc)3 in THE Exa

Vi scous

2- pi per azi necar boxyl ate

| e Al2 Et hyl

4-[1- (phenyl met hyl ) - 4- pi-peri di nyl ] - 1- pi per azi neacet ate
53.5mM (19.892 mvol) of DLEA were added to a
suspension of 2.0 g (3.325 muol) of
1- (phenyl net hyl) - 4- (1- pi per azi nyl ) - pi peridine-tris-(tr

ifluoroacetate) in 50 m dichloronethane and the
N ni|B{ ur eCwas | st i rrBemabss 10 milnutes [aEl {odin MS | mp. [°C]
tgenperaturel Then 0.38 m (3. 3§é(pTD|) of et hyl
brlopmacet at ¢ added 10 and tL m xtlure was stirrjed
PhCHpyet e ghtChy frovbm(phanylareihyir ¢ois:THe! [rAddt ion nﬁstslre colour-
was| extract ¢d hi MRS W TS of f
oyelf sodium éﬁaﬁgte ﬁ% conce e??Lted E@ﬁg a%or t|on less
070 g (61 foofoxﬁmwhflaiarwf t hel 3.81egi r edirpreguct33der g| liquids
obt ai ned, Ri Oéﬁ’b ot nd | Egle-/Mp: (Mg 36y = 15
80 | Tthe foI o &ga %:}]@ lgg"’esneral flor nul ;MN@%) C
was | obt ai ned éh %%EBNCQH iN B t@rRermar ks % EI 388; tBsnp.
[€]] yield [Ph Q;on1 - hgnyl ret hyllpo¥ +D
0J5[L ESI: (MH) colour (1-piperazinyl}]= 374%8¢gg§%
pi| per i di ne- { r pepargtianne the twocy yst al 4 =33
(tr|fluoroacg %&§§ ) # di met hyl ¢t hyl
bfjopopacet at ¢ (?(? %%&Jg)ns r%%-BCN % Exanpl e[ A13
14{(phenyl ne19%bll:")ldﬂlh(0101‘petbém%lf:| nyl ) {pi péridipe-tris-(fr
i {1 por oacet at €) pMeoH 30/1 viv
PhCH, |- C3 from 1-(phenylmethyl)- 58 O | 0.67 |ESE (M+HY'| colour-
piperazine, 1,1- = 374, less
dimethylethyl 4-oxo-1- (M+Na)" = | crystals
piperidineacetate and 396
Na(CN)BH«/AcOH in
MeOH at pH 5-6
4-[1-(phenylmethyl)4- |from 1-(phenylmethyl)-4-| 100 D | 0.60 |ESI: (M+H)"| colour-
piperidinyi]-1-{1,1- - piperidinene, 1-(1,1- = 360, less oil
dimethylethoxycarbonyi)dimethylethoxycarbonyl)- (M+Na)" =
-piperazine piperazine and 382;
NaBH(OAc)y/AcOH in (2M+Na)* =
_ THF IS
PhCH, |- Ci4 from 1-(phenylmethyl}-4-| 51 G | 0.50 |ESI: (M+H)"| colour-
piperidinene, L-proline =303 less oil
methyl ester
hydrochloride and
NaBH(OAc)/AcOH in
THF




The m xture of 77.6 g (0.216 nol)

4-[ 1- (phenyl net hyl ) - 4 plpergdnyl] 1-(1,1- 10

di met hyl et hoxycar bonyl ) - pi perazi ne, 150 m (1.941 nol)
trlfluoroacetlc acid and 450 m dlchloronethane was
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piperidinene, D- =317 less
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hydrochloride [Bachem] oil
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_ CH:Cl;
PhCH; |- C50 from 1-(phenylmethyl)}-4] 22 DD | 0.84 [ESI: (M+H)" !
piperidinene, ethyl 4- = 346
methyl-2-
piperazinecarboxylate
and NaBH(OAc); in THF
PhCH; |- . C46 from 1-methyl-4- 100 C | 0.53 [ESI: (M+H)*| colour-
piperidinene, ethyl bis- = 346 less oil

(trifluoroacetate) 1-
(phenylmethyl)-2-
piperazinecarboxylate -
and NaBH(OAc); in THF
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1124g(35mm|) of TBTUandlom (7.175 nmol ) of
+ v “‘i-r\ +hp or\ln'fir\n nf 1 N o
1 £ ]Iy alll IC V\ICI C T \9 U = = U 0
N (EB.SO? Tol | of 1Rerpﬁﬁ(§nyl met hy?") MS mp. [*C]
[1, 4 ]bipi pt=r| di nyI -car bo yinetd cid D m  DWVF,
+ W 20 o r oom
PhCH:tetherg‘tnﬁr ﬁ%’ﬂéﬁp%‘ﬁﬂ*e‘!}?" f]ﬁvt H3hol 1hd¥ 340 t jpgolour-
m{xtur e was| piperid@dné,cathyd bfsur t her anbi ent| less oil
tenperature| The i xtur wag concentrated by
evapor ati on t(ﬁ@u?rggf’%&ﬂ%)\%s taken|up i m of
yl acet ate andethiyk2-er ed. | The fill trate was
por at ed wn, élhe rreS| %g purififed by 82| colum
Dmat ogra fﬂ/pcgﬂ 4594 %Qﬁ(y F | initilal |y ng et hyl
ate, eanderﬂeer‘I-H(Oﬁax)gahal-tF m xed |wi t | 0 5%
] ICC ampehii-a (91l i
Do o¢4f'he Or y)f’OB} TORINAT ess Fysfabs t g, colour-
: 8|4. 7AIC iplﬂenﬁer@b Ehy( Bis-K) . d5 ¥ V- 356 317 less
pl e eridin At e .
dr ochl or %ﬂe G?%éé)rﬂ&ﬁ fe of 069 mmol ) VISCOUs
B- (4- pi pﬂmdhﬂwihbxmﬁmyg- aci d- bri de and ol
Il sat ur géed net han%l [ G hydr oge e sol uti on
sti rr e BPEFRAERETCRYIRIS M t e The
reaction m xdndreaBH©ACRIe FRIFI at ed | by ration in
vacho—t-he-tesiduye was stirred-wt Dpopanoll-
suction 15 filtered, washed with diethyl ether and
x8rigksiaab 60C in the circulating air dryer. 390 ny

%
00O

Rf

Etl'(yW'-_f% '-(pﬁer%ﬁ%eﬂgngﬂpl_glc?inyl]_1

0.34 (E
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t heory) of colourless crystals were obtained,
1728 (C=O cm -1 ESI-Ms:

290/ 292/ 29
-piperazineace

3.5 ml (19.892 mmol) of DIEA were added to a suspension of 2.0 g (3.325

mmol) of 1-(phenylmethyl)-4-(1-piperazinyl)-piperidine-tris-(trifluoroacetate) in

50 ml dichloromethane and the mixture was stirred for 10 minutes at room

témperature. Then 0.38 ml (3.365 mmol) of ethyl bromoacetate were added

and the mixture was stirred overnight at room temperature. The reaction

mixture was extracted four times with 50 ml of water, dried over sodium

sulphate and concentrated by evaporation. 0.70 g (61% of theory) of the
desired product were obtained, R¢0.63 (EI D) and
ESI-MS: (M+H)" = 346.
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The follow ng esters of general formula N-B-C were
obt ai ned anal ogously: N B Remarks % El Rf M5 | R np.
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" 4( phenyl fret hﬂirﬁéth&letﬁyﬂ bi p| peridi{nyl {4'-

bromoacetate and
KzCQ43 in CHLCN

Example A13

1-(phenylmethyl)-4-(1-piperazinyl )-piperidine-tris-(triﬂuorbacetate)

The mixture of 77.6 g (0.216 mol) 4-[1-(phenylmethyl)-4-piperidinyl]-1-(1,1~
dimethylethoxycarbonyl)-piperazine, 150 ml (1.941 mol) triflucroacetic acid
and 450 ml dichloromethane was refluxed for 1 hour and then stirred for 2
hours at room temperature. The solvent was disti!led'off, the residue triturated
with diethyl ether, suction filtered and dried in the air. 119.0 g (92% of theory)
of colourless crystals were obtained, R;0.20 (El D) and

ESI-MS: (M+H)" = 260

The following compounds of general formula N-B-C were prepared
analogously:
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Example A14

methyl 1'-(phenylmethyl)-[1,4bipiperidinyl-4'-carboxylate

1.124 g (3.5 mmol) of TBTU and 1.0 ml (7.175 mmol) of triethylamine were
added to the solution of 1.0 g (3.307 mmol) of 1'-(phenylmethyl)-
[1,4']bipiperidinyl-4'-carboxylic acid in 30 ml DMF, the mixture was stired for

20 minutes at room temperature, then 20 ml of methanol were added and the

mixture was stirred for a further 3 hours at ambient temperature. The mixture

was concentrated by evaporation, the residue was taken up in 50 ml of ethyl

acetate and filtered. The filirate was evaporated down, the residue purified by




was elimnated in vacuo, the residue purified by

col unmm chr omat ogr aphy on §i'll ica gel using

di chl oronmet hane as eluant. "18.8 g (70% of theory) of a
20 colourless oil were obtained, Rf 0.67 (El FF).
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5 ES$ldnS2(MeH)'s= 3The ni xture was cooled to 80C, a further
15 g of sodium 30 carbonate were added slowy and the
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then extracted twce with 100 m of water. Wile
cooling externally, the C%E‘bi ned aqueous extracts
were adjusted to pH 7.5 with 2N hydrochloric 20 acid.
The precipitate formed was suction filtered, stirred
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Ice water and exhaustivel'y exiracted w th ethyl
acetate. 5 The conbined ethyl acetate extracts were
1% th water and saturated saline solution,

dri ed over sodi um sul phate and concentrated by

evaporation in vacuo. The residue was recrystallised
1'-{prenytheéthoip oaybigideeidiny®d'-darbok#ic%ced  theory) of

gful our | esgl{}grygt gld;eev\erygaobt ai n)gd. Rf 0.4 (El _BB). 10

Exanple A22 Ethyl 4-[[1 -(1,1

A S L RLPERTREBAN BnRbRRE S BB
cafbdnltrife wemes dyadeinepraiciaatepay to 13 ri éf &bnc. sulphuric acid. After
(et hoxycar bonyl) - phenyl nmet hyl ene] - pi peridine in 350 m

~ Ihepitdepipd dissalr t%mixt?%wagéﬁ_ae@éoraa furmﬁﬁtwéﬁgtm
terfBEIHRECTER U £ 8IS wete Mifieliriiifie MKERE AR, Ahudkd'r

adi um on char coa
15hdwrs gide cdubel mivdace wiéskiired intp 50nmit ibe wisteadndvagjusted to

pHy? \%litg%%ng? ér% ngag. Or?eo;f)retc:lrga?tg[g \?vag fs;ugtion filtered, washed with a
littte water, stirred with 10 ml dichloromethane, suction filtered again, then
dried in vacuo. 1.56 g (29% of theory) of colourless crystals were obtained, Rf
0.0 (El DD).

ESI-MS: (M+H) = 303

Example A17

Ethyl 3-(1-piperazinyl)-benzoate

30 ml of a saturated solution of hydrogen bromide in glacial acetic acid was
added dropwise at room temperature to the solution of 18.5 g (0.055 mol)
ethyl 3-[4-(phenyimethoxycarbonyl)-1-piperazinyl]-benzoate in 30 ml glacial
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colourless oil which was used wi thout any further
purification. 20 Exanple

1- (1, 1-di net hyl et hoxycar bonyl ) - 4-[ 4- (et hoxycar bonyl ) - p
henyl net hyl ene] - piperidine 25 85.0 m (0.136 nol) of

adatt i BhAS 8 Py Ber AR bt s Bute SEERT o
diathy) ether wese pHERY @ tHE metire, méqareaiputa@mﬁheumamﬁen
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Su%tae%iltsfﬁq &%@ﬁaﬂh@r@uahlv with digthyl ether andjdsieddite aifur e
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SR (TR PR My BoRIBRSE srystyfuft £55 26 %) 4RI 624
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Caib? Eaolden { hesaNYicMo 98- 1 9 (0131 mol) 1-(1, 1
87 di met hyl et hoxy- carbonyl)-4-pi peridinene in 100 ni
Fawm:was adi®2F dr opwiss@s {7hir et4D.35d the ni xture was

| eft overnight to warmup to roomtenperature. The

m xture was stirred into ice water, the resulting
Exanplergigvas exhaustively extracted with ethyl

acetate, the conbined extracts were washed with 5
saturated aqueous Nad sol ut| on, dried over sodium

e Lo R BT D BB S ™ 1 g

petroleum ether/ethyl acetate // T v/vV~as etuant. 338.7
g (86% of theory) of a colourless oil were obtained,
Atvmﬁe@ralszr, of l@ihpued158 g taetotai o876 rovl)pébeokynorecarbonate

wirh SRR bR IRER PPN K e elnbRdee 15 s o

(phény@ethgd)-] -pipdrazinyl b@h@@eﬂbllﬁi 260efletithIereskthan@and the
stirring apparatus and gre heated to an i nternal

MixRR a3 slireddor gdetal $ha2 bodiseatspem tempsuatgre, Theosalvent
wé?éimn bt inddDbOMRTRLRANE 5UPRLE B9 conimn TR tography on

or onet hane Was
silica gel using dichloromethane as eluant. 18.8 g (70% of theory) of a

colourless oil were obtained, R;0.67 (E! FF).

Example A18

Ethyl 3-[4-(phenylmethyl)-1-piperazinyl]-benzoate -hydriodide

The mixture of 53.6 g (0.2 mol) N,N-bis-(2-chlorethyl)-benzenemethanamine-
hydrochloride, 40.2 g (0.2 mol) ethyl 3-aminobenzoate -hydrochloride, 30.0 g
(0.2 mQI) sodium iodide, 20.0 g sodium carbonate and 11 of n-propanol was
refluxed for 2 hours. The mixture was cooled to 80°C, a further 15 g of sodium
carbonate were added slowly and the mixture was refluxed for another 2
hours. After cooling to 80°C the remaining sodium carbonate from a total
amount of 53.0 g (0.5 mol) was added and again the mixture was refluxed for
2 hours. it was left to cool, the in_sofubie salts were filtered off and the filtrate
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slowy added thereto in small batches, while the ethyl
brom de fornmed and the evggorating dichl oronethane

were continuously distilled off. Once the quantity 20
of ethyl brom de formed had significantly di mnished,

whﬁ‘%véﬁ@r‘éiéd)&o\hﬁ"m%@dl The ré&iaus Wi t&ékéﬁ%P‘?ﬁ%@@ mjo 140C

hi s tenperature was mal nt al ned unt
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silica usi ng ethyl 25 acetate/petrol eum et

thegpa@f éﬁlpunffeqs arysiats, ynR.) 189182 qund Af T 81624k ﬁGﬂg up
in the usual way 56.3 g (76% of theory) of the above
title conpound were obtained in the formof a

ExarhplerAZ23s oil. 88 Exanple A25 Ethyl

4-[2-(4-piperidinyl)ethyl]-benzoate 5 The sol ution of
22.0 § (0.076 nol) ethyl

e e e R R BENERE 2o once of

m “of et hanol

249 platlnun(l\o OXIde at 3 8 bar hydrogen pressure
hour s st and solvent were renoved, the

2.8 dadANBS) CRALE TPleRSTluion of BeMaNTumEan & mne Were

adtiel EpRfse! 118 lin o 1311 [.046 nfdifEa bAoA

(phelhnugmhdy}bﬂ 2, %Bttemmmowr’[dmeeimwo ai of anlﬁyd(;oim 5 HF under
I N et e extracts snhe

arC R HibeShidie A RIS rRSENGI 2 iAo SRemIE phare

-6eNc. ARBE sotnﬁ.ﬁb@é, 53!3(6@‘\@9'@@5&% wd'@@our@d' %nﬂé %ﬁHfﬁb well,

obt ai ned (17 g, 86% of theory) was used wt
onte 59ﬂ & of finefy tﬂushed dry ice Bnebthephistuse 8vast theh Ieft overnlght to

é‘@ %Fc&{rﬁ 6%%@%%&4%' Bv{a%gd eﬁ‘t‘?fﬁi‘yztﬁ %Igf) m}/gfeﬂ'n | eﬁ{e'r %(re]d

thén pytracted ewicanaex a0l ﬁnwmee’rdvﬂﬁleoccmnng Extetnamp the of
di et hyl [4-(ethoxycarbonyl)phe slﬂi anephosphonat e

compbinad;aqugoug-ext mis weﬁ%adjus%@m i & with 2dplydspeiode

achtt. $heprediPitdtEFom8% was suction filtered, stirred with 50 mi hot

~ methanol and after cooling suction filtered again. After drying in the desiccator

8.3 g (71% of theory) of colourless crystals were obtained, R¢ 0.5 (El HH).
ESI-MS:  (M+H)" =294
(M-HYy =292

Example A21

4-(4-Bromophenyl)-1-(phenylmethyl)-4-piperidinel

62.5 ml (0.1 mol) of a 1.6 molar solution of n-butyl lithium in n-hexane were

added dropwise to the solution of 23.591 g (0.10 mol) 1,4-dibromobenzene in
250 mi anhydrous THF while maintaining a reaction temperature of -60 to -50
°C. The mixture was s_tirred for a further 20 minutes at the stated temperature
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sodi um hydride in 150 m THE while nmaintaining a
reaction tenperature of -1Qs25 to OC. The m xture was
stirred for 35 hours under a nitrogen atnosphere.
Then it was distributed between water and di et hyl

bﬁbﬁaefhe ddhic s § Z@‘SIG mdfs - @h}eﬁﬂen%‘ﬂﬂl) §-3)%éfmlré%'be in

| phate, evaporated”down to’a
50rlnl anblydrond |Tr|rH-'dwws added kﬂemmmbeh‘ﬂmb otxorecaealiowed to warm
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urd i gan etKralustir el SRby eyt His e Reiallie, s witure
wadttdr é&re@lto m@sdaeé} aMdt ExHERERY eRirBSedaith é&hgﬁé’cétate
the air. Yield: 22.0 g (87% of "theory).
The ccggbmgaaiﬂpyleacg@e pEtragls were washed with water and saturated

scfint SOl et bher it Sylbie ahA sANEa e hif e¥aBprmtion

insakudi The Msidub Bagrddstatiged o dlis‘opf@émher 23.1g (67% of
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theemy) gk edfopdessseislatsswermebtaingsh Rof- 4n€E>hBlEr)e vas
conbi ned wth saturated aqueous sodi um hydr ogen
carbonat e sol uti on and exhaustively extracted with
Exerigle A%t at e. The conbi ned organic extracts were
washed 10 thoroughly with water, dried over sodium
sul phate and concentrated by evaporation in vacuo.

B S v

2- chloggthlazole 5- carboxyla#e 20 g of crushed ice
14, 71.927
YOSt 2&""@ ﬁ?ﬁmm@'@@pﬁ@mpmyﬁhéomcame%&? in 8
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Cthwéleﬁ%p!imlﬂgwasugeﬁduﬂ@uaanwﬂuﬂwqrcpuzﬁcatm sl ow y up
to roomtenperature. The m xture was exhaustively
extract ed :

Example A23

1-(1,1-dimethylethoxycarbonyt)-4-[4-(ethoxycarbonyl)-phenylmethylene]-
piperidine

85.0 ml (0.136 mol} of a 1.6 molar solution of n-butyl lithium in n-hexane was
added dropwise to the solution of 19.2 mi (0.135 mol) diisopropylamine in 400
mf anhydrous THF using argon as protective gas and while maintaining a
reaction temperature of -20 to -10 °C. This temperature was maintained for
another 20 minutes and then the solution of 39.35 g (0.131 mo!} diethyl [4-
(ethoxycarbonyl)phenyl}-methanephosphonate in 100 mi THF was added
dropwise. The mixture was stirred for a further 20 minutes at a temperature
between -20 and -10 °C, then the solution of 28.1 g (0.131 mol} 1-(1,1-
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with diethyl ether, the conbined extracts were washed
W th saturated saline solytion, dried over sodium
sul phate and evaporated down. 4.3 ¢ (34% of theory)
of a colourless oil were obtained, Rf 0.94 (Bl D),
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T R P it ud i awaer g ne Flnd wnds i BBt Vet
exirdtat With efh? atetake, thé cﬁﬁibméd Sxtiafbtd WEWE%@W th- 1-

pi perazi nyl |-t hi azol e- 4- car boxylate in 60 of

Saj_ur@i%ﬁ @ﬂmeﬂk@é\lﬁﬁh@luucwe diledtayee sogidm silpinatecarrddreed from

ST Bhe il Wog bulled b sOEn Broeiiu 3l BpHlica ee

usnmgw’peimeldum étheféthyl acdtareel/Manphs lizan B8, B4l (88%of theory)
anot her 4 hours. The solvent was elimnated in vacuo,

ofiaeplorassilbveresohtainedr whish saligiied imthepresenearbpetroleum
etg@%fﬁHﬁ%b éégargféjs After drying in the vacuum

rying cup oar (60% of theory) of colourless
crystals wer e obt ai ned Rf = 0.49 (El D). ESI-Ms:

EMH—%! "ﬁ 228; 15 (I\/H\la)' = 250 Exanple A30
nyl met hyl ) - 1- pi perazi nyl ] -thi azol e- 4- car boxyl
i c acid-hydrobromde 20 12.7 g (76.066 mol) of
brom)p& uvic acid were added to the solution of 18.0

Digthyvigh- yaaibonyf)phenyl]-methanephosphonate
300 M of ethanol and refluxed for 3 hours. The

55'$n}< {01576 WR thislhlyi %ﬂﬁl t ] d
sol | d pr oductI Wgs ar at eﬁgﬁ%%ﬁhsausctgrﬁﬁ% %P??ngrj% %28
presea Mhl@tﬁrmatﬂerrmemaﬁmoe of %%rThaguspgnsrancof@owg%
f.col our tain
OF75PEY Yokl g ot B o Bt BB Vs
siowly added thereto in small batches, while the ethyl bromide formed and the
evaporating dichloromethane were continuously distilled off. Once the quantity
of ethyl bromide formed had significantly diminished, the reaction temperature
was slowly increased to 140°C and this temperature was maintained until the

formation of ethyl bromide had ended (approx. 2 hours). The excess triethyl

zine LN

phosphite was eliminated in vacuo, the residue was suspended in a little ethyl

acetate and purified by column chromatography on silica gel using ethyl
acetate/petroleum ether (gradient 1/1 > 1/0 v/v) as eluant. After working up in
the usual way 56.3 g (76% of theory) of the above title compound were
obtained in the form of a colourless oil.
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30 91 Exanple A31
1- (am not hi ocar bonyl ) - 4-( pré?nyl nmet hyl ) - pi perazine 5
12.596 g (108.247 nmol) of tert.-butyl isothiocyanate
wer e added dropwi se to ‘an ice-cool ed sol ution of
E%@% gzré 108.25 mmol ) of 1-(phenyl methyl)- piperazine
di chl or onet hane, whil e keeping the reaction
tenperature beI ow 40C. The m xture was stirred

t. at nperature, freed from solvent and
E&HE‘E'E%E‘PHIP@” Pﬂny PaRgsatso led for 1'h hours with

it was neutralised while cool i ng externally with 12M

ledmlummyﬁi?@mlgjm G1d mtmhwmd[zeeqtpw wl)mwab@tm\a@ y
onbi ned di chl or onet hane

di th
h)&?&}m it o‘i?olz?f Pégtﬁgveirwa% Bdrageaziegtiathe pragence of 2 g

PSRN S B8 USRI o 7 SRR

savetts WeER r@)\ovedq' tEsresiﬁJe ('\Msfthkemuﬂﬁﬁfn% thtidchloriczdd and

ot ipice W8 o TRty Fies - theraleausahassongs madea
all@i‘n@%@ﬂs&flu% I%/di‘leé@ 5n9%9<hﬂﬁ§|vb féxtfét‘i'@&*ﬁﬁth%i@l'd&ef%@e.

THE was added dropw se at m t enper at ure
Thﬁ sarobisedethyd acetale exuamswma)sheﬁ mﬂ‘hsaturazsd saline

solioh i PFbivosuB e 3500 R e RieteS sypmpratione T

oilgtprodwed obeiingd {17.0 BeB6% HIHESYRvasQRBdAIIRAR Akl The
mxture was filtered, the residue was evaporated down

PUrificatitfuo and chr omat ographed on a silica gel colum
using El Il as eluant. After the appropriate
fracti ons had been worked up in the usual way, 2.43 g
(29% of 30 theory) of a colourless oil were obtained,
EV\/ni ?h s used in the next steps wthout further
J&ﬂﬂiﬁé@ti on. The fol | owi ng conpounds of general
formula N-B-C were prepared

- Ethyl (E)-4-[2-(4-pyridinyl)vinyl}-benzoate hydrochlorid_e

A solution of 9.1 g (85.0 mmol) of 4-pyridine-carboxaldehyde and 25.0 g
(83.3 mmol) of diethyl [4-(ethoxycarbonyf)phenyl]-methanephosphonate in
150 ml THF was added dropwise to a suspension of 1.87 g (78 mmol) of

- sodium hydride in 150 ml THF while maintaining a reaction temperature of -10

to 0°C. The mixture was stirred for 35 hours under a nitrogen atmosphere.
Then it was distributed between water and diethyl ether, the ethereal phase
was dried over sodium sulphate, evaporated down to a volume of approx. 200
mi and combined with ethereal hydrogen chloride solution until the reaction of
precipitation had ended. The colourless crystals obtained were suction
filtered, washed with diethyl ether and dried in the air.

Yield: 22.0 g (87% of theory). mp. 215-225 °C.
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92 analogously: N B C Remarks % El Rf M5 nmp. [(]
yield ethyl 4-(1,1- from 5;hyl 4-(1,1- 79 AcOet 0.58
ESI: col our dimethyl et hoxycar bonyl ) - di met hyl et hoxy-
(MtH' = less oil 1-nethyl-2- carbonyl)-2- 273
E gi gﬁgzgznegar boxyl at e pi pérazi necar boxyl ate, Cl-131
in THE ethyl 4-(1,1- fromethyl 4-(1,1- 90 NN
0.51 ESI: di nmet hyl et hoxycar bonyl ) - di net hyl et hoxy-

(Mk@' phenyl met hyl } 2- carbonyl)-2- 349
Methy “é@lf@fﬁ?'ﬂﬂm'ﬁ%@eﬁrﬁb@ﬂ @fecar boxyl ate, PhCH2Br

4- (1, 1- di met hyl et hoxycar bonyl ) - 2- pi per azi necar boxyl at e

10202 Q1 $6.00.rdAbI a7 anttidré Y piperdizing weid SedsdRNAESIUIG 6f
ed dropwi se to a solution of 17.07 g (0.108 nol)

42 %9@3 627/ gnel)afi medi Busblarathiazale- Blitho e 10 Saidnn
* et 8RB0 8 Sihd € TR oL Ml e R Rl ] O

ours |Ie cooling ex ern

| saﬁhateﬁodmmamsmlm $iydidged cafiondt@sblugion ranv!éﬁxheustlml}d

e LT R
th&BQgHg‘vﬁﬂ-l Rafdred \?‘%’%Bﬁf ed ﬂ Wahd col g%’ﬁl%'ted b¢

restdie was puri um c ronato r y on
evaporiatian grevacisd.rig8 g](54%t Whea‘oy@ab&telbaﬂmmys% wend v as

1.798 g (42% of theory) of a
b%d”%ﬁrﬁf@sé‘?é‘g'lﬁ’ 93 Exanpl e A34 Ethyl
1, 4-bi s- (phenylnethyl)-2-piperazinecarboxylate

Example A28

Methyl 2-chlorothiazole-5-carboxylate

20 g of crushed ice were added to a suspension of 14.0 g {71.927 mmol) of
methyl 2-aminothiazol-5-carboxylate hydrochloride in 8 ml of conc.
hydrochloric acid and while cooling extemally a solution of 5.0 g (72.464
mmol) of sedium nitrite in 30 ml of water was added dropwise, while the
reaction temperature was kept below 0 °C at all times. After 30 minutes 7.2 g
(72.735 mmol) of copper (l) chloride were added, the mixture was stirred for
another hour while being cooled and in the following 1% hours allowed to
come slowly up to room temperature. The mixture was exhaustively extracted
with diethyl ether, the combined extracts were washed with saturated saline
solution, dried over sodium suiphate and evaporated down. 4.3 g (34% of
theory) of a colourless oil were obtained, Rf = 0.94 (El D), which was used in
the next steps without any further purification. |
MS: M*=177/179 (C)) '
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5 A solution of 56.441 g (217.141 mol) of ethyl

2, 3-di br onopropanoate in 5% m of toluene was added
dropwi se to a sol ution, Ped to 40 C, of 52.190 ¢
(217. 141 mmol ) of N,Wd| benzyl et hyl enedi am ne and 60
Egmtpi%gyl amne in 165 m ottoluene, with vigorous

i - and stirred for a further 3 hours at a bath

‘tenperature of 80C. The mixture was left to cool,

filtered, the filtrates 10 were washed twice with 50

Mefhyb 2- (\X@R'E@Fﬂzﬂyﬁﬁh'@ﬁ@@ -“4reamoxpltarhydocigride at ed

evapor at ed down in vacuo. 73.4 g (100% of theory) of

49 mpmte?laemmcr) @fcmmdabéthwrﬂomrmaa@ Wer&added b bFlice-
whi ch was used without further purification in

cq'\é'ﬂw%d pelutienion §.0sg €1P. 75&mmalisol methy! 2-H4-gdenynghyl)-1-

plEEl%%ﬂ’[)@t-tE 9%0%7 %%Ftﬁ_xk/%ié tnsé’qprg %ﬁq?r gn%é%?@étﬁa&e ARe Fhilithe |

wj stiored) EorrmMerbm{ﬂﬂllﬁ]u)eSs_ltat 0°C aln]d refluxed ovedrmghlt }before
eri car bony yrosy pi peri di ny pi pe .
d'?@ nGe é@%a&%erotsahe rﬁ%duquaswmmbm@ Wb & mbghmethang)

w31 TR g 1 LA, e T, e

resm@ﬁ@v@&tmgte(dlwﬁh Brmoll 9f raéthenbly Ithen suction flitered After drying

i it o84BT GVInG YubartS ciloh oAb poRist comuon Csielo:

wmt)taﬁbgARgQ@@gm; DjHF- DVF- m xture (5/3 v/v) was

stirred overnight at "anbi ent tenperature. The reaction
ESkMSur e WbBHE 2284 into 50 n of saturated aqueous
sodi um hy%ﬁ%e) %0 onate solution, the precipitated
solid ma by col um 30 chronatography on
silica gel using El G as eluant. After the eluates had
been worked up in the usual way 283 ng (21 % of
Examaple\A3hi a col ourl ess  anor phous product were
obtained, Rf 0.39 (El G. IR (KBr): 3405(NH, OH); 1731
(GO cm1l1l 94 ESI: (MH)- = 830/832/834(Br2); (MtNa)'
2-H-gihvehgbtetRES(1 BrigeraZing| | fhiazolw-Hgadxyhic a6a-pidrasioaties

formila NNB-C were prepared

12.7 g (76.066 mmol) of bromopyruvic acid were added to the solution of
18.0 g (76.482 mmol) of 1-(aminothiocarbonyl)-4-(phenylmethyl)-piperazine
in 300 ml of ethanol and refluxed for 3 hours. The mixture was left to stand
overnight, the precipitated solid product was separated off by suction filtering
and washed with ethanol. After drying 23.0 g (79% of theory) of colourless
crystals were obtained, Ry 0.10 (EI D). ‘
ESI-MS: (M-H) = 302;

(M+Na)* = 326
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5 anal ogously: Ser. N B C Remarks % El Rf M5 IR np.

[C no. yield [cm] 3 N Bl C3 fromNL-COB1-CH, 71

G 0.34 ESI: (MH)- = 1740 &bl ourl ess H C3, TBTU, HOBt

858/ 860/ 862 (Br2); (C=0O- anorphous and DI EA in THE

E l\/rhk ). F substance 882/884/886 (Br2) 5 N1 Bl C5 from
OH 56 GO0.36 ESI: (MH- = colourless HGC5

* 2 CF3CO2H, 815/817/819 (Br2); anorphous TBTU, HOBt

and (MrNa)' = substance DI EA in THE 839/841/843 (Br?2)

1-(amin(ogn‘oca;rbomdhﬁ(lmh@@Imm;piaera@r@. 37 ESI: (MH)- =

broad anor phous and DIEA in THE (MtH) ! = ( NH,
TRTUTIOT AN 0 A g
amigecoplefisaigion ¢fvi $98 o{(168126ummed)of H{msenyhBEthyIHOB!

iEeaeit S o BB R S Regerad ey e i dbdratre
baiw 8- B -THE, mixiure as3&irksl cbve(rMPH) at rooRPlemp@rbfiie] fessd
H Cl1, TBTU HOBt 830/832/834 (Br2) broad anorphous

frofR gobverhand the-ies(dus remaiipa s baiiey:fon Vaghourewih 10pm
of B0k uffroql P 2B B BPealing” R hslgralShy bl b
exteroaiphwith 128hsodiifh ydroXite sOMtibE@RH-extractdd exnstiaeigavith
dichloromethane. The combined dichloromethane extracts were dried over
sodium sulphate and concentrated by evaporation in vacuo. 25.2 g (99% of
theory) of bright yellow crystals were obtained, Ry = 0.45 (El D).
ESI-MS:  (M+H)" =236;

(M-H)y = 234,

(M+Na)* = 258

Example A32

Ethyl 4-methyl-1-(phenylmethyl)-2-piperazinecarboxylate

A solution of 2.2 ml (35.029 mmol) of iodomethane in 50 ml THF was added
dropwise at room temperature to a mixture of 15.12 g (31.739 mmol) of ethyl
1-(pheny!methyf)-2-piperazinecarboxylaté -bis-(trifluoroacetate), 20 ml DIEA
and 250 mt THF and stirred for a further 4 hours at room temperature. The
mixture was filtered, the residue was evaporated down in vacuo and
chromatographed on a silica gel column using El Il as eluant. After the
appropriate fractions had been worked up in the usual way, 2.43 g (29% of
theory) of a colourless oil were obtained, which was used in the next steps

without further purification.

The following compounds of general formula N-B-C were prepared




S

874/ 876/ 878 (Br2) NH2); 1734 (C=O) 95 Ser. NB C
Remarks % El Rf MS IR nmp. [[C] no. yield [cm] 14 N2
B2 C11 from N2-CO- B2-OH, 82" G 0.57 ESI: (MHCO2)- =
3446 col ourless H Cl1, TBTU, HOBt 889/891/893 (Br2)
%ﬂs rphous and DIEA in THE (NH, substance NH2);
S)SO) 15 N1 B3 C1 from N1-CO- B3-OH, 26 ESI:
(I\/H—I) = 1669 HClL * 3 CF3CO2H, 766/ 768 (Br) (C=0O
TU H(‘ and DIEA in DME (Chenspeed) 16 N1 B4

NfromENl- coCB4 oH, Remmmks (MHH) % H & 4 R CF3B&H, [mp. [°C]
742/ 744/ 746 (C12) TBTU, HOBt a(gdt)l EA iln DV
enspekd) 7 N1 B5 d from|N - B5-QH. B7 ESI:

(eutmujt (1,14 C1 ¥ 3fr@rxm+1-|1 816/|878/ §800ERE.BR| TEJU, | colour-

| dimeﬂ@]@&:‘%}%@@bﬁ b 2y er Pt |+ dracpaly Y fess o

78@EWIB2( Br) | TBTWGarkaoRd-2and 273
piperazinec,frboxylate piperazinecarboxylate,
CH;l and DIEA in THF

ethyl 4-(1,1- from ethyl 4-(1,1- 90 NN [0.51 ESI:
dimethylethoxycarbonyl)- dimethylethoxy- : (M+H)" =
1-(phenylmethyl}-2- carbonyl)-2- 349

piperazinecarboxylate | piperazinecarboxylate,
PhCH.Br and DIEA in
THF

10

15

Example A33

Ethyl 4-(1,1-dimethylethoxycarbonyl)}-2-piperazinecarboxylate

22.0 g (0.101 mol) di-tert.-buty! pyrocarbonate were added dropwise to a
solution of 17.07 g (0.108 mol) ethyl 2-piperazinecarboxylate in 400 ml of
ethanol while cooling with ice and the mixture was stirred for a further 3 hours
while cooling externally with ice. The solvent was distilled off, lastly in vacuo,
and the residue remaining was distributed between water and ethyl acetate.
The organic phase was dried over sodium sulphate and evaporated down in
vacuo, the residue was purified by column chromatography on silica gel using
ethyl acetate/ethanol 95/5 v/v as eluant.

Yield: 11.798 g (42% of theory) of a colourless solid.




10

15

20

25

30

DI EA in DW (Cherrspeed) 19 N1 B7 Cl from
N1- CO- 137-OH, 18 ESI: * 3 CF3CO2H,
852/ 854/ 856 ( Br2) TBTU t and DI EA in DVF
(Chenspeed) 20 N1 B8 C from N1-CO- B8-OH, 13 ESI:

Eiﬁﬂ! ?§1H Cl * 3 CF3CO2H, 708/710 (Cl) TBTU, HOBt and

i (Chenspeed) 96 Ser. N B C Remarks % El
Rf I\/ISIRrrp. [C] no. yield [cm] 21 N1 B3 Cl11 from
N1- CO- 63- 26 ESL (MtNa) H Cl11, TBTU, HOBt 788/ 790

Etbm.‘i baﬁ&phwmwewymplp@f@wémxyleﬁg NI B9 Cl2 from

and DI EA in DVF (Cherrspeed) 30 NL B10 C5 from

Ablbluﬁ& B166.4849 ¢320.7304 BRhiol X dftEh F2@Gdibﬂeﬁﬁ@pr@) hRcHtE % 65
H C5, TBTL%ﬁ (C=0 armoréhous HOBt and EA

mg@mewﬁeé«ramdq@r@nmt@)a SN, BRRtesL T 4G 56, of 52.190 g
e P A BB S R B
1%ublsd)ﬁotnmne with vigorous stirring, and stirred for a further 3 hours at a
bath temperature of 80°C. The mixture was left to cool, filtered, the filtrates
were washed twice with 50 ml of water, then once with 100 mi of saturated
saline solution, dried over sodium sulphate and evaporated down in vacuo.
73.4 g (100% of theory) of a colourless viscous oil were obtained, Ry 0.79 (El
MM), which was used without further purification in the following step.
ESI-MS: (M+H)" = 339

B. Preparation of the final compounds

Example 1

Ethyl 4-{1-[3,5-dibromo-N-[[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-yl)-1-
piperidinyl]carbonyl}-D-tyrosyl]-4-piperidinyl}-1-piperazineacetate (Ser. no. 1)

The mixture of 954.048 mg (1.6 mmot) 3,5-dibromo-N-[[4-(3,4-dihydro-2(1H)-
oxoquinazolin-3-yl)-1-piperidinyl]carbonyl]-D-tyrosine, 955.898 mg (1.6 mmol)
ethyl 4-(4-piperidinyl}-1-piperazin-acetate, 802.75 mg (2.5 mmol) TBTU,
216.208 mg (1.6 mmot) HOBt, 2.4 ml (14.02 mmol) DIEA and 8 ml THF-DMF-
mixture (5/3 v/v) was stirred overnight at ambient temperature. The reaction
mixture was stirred into 50 mi of saturated aqueous sodium hydrogen
carbonate solution, the precipitated solid was purified by column
chromatography on silica gel using El G as eluant. After the eluates had been
worked up in the usual way 283 mg (21% of theory) of a colouriess

amorphous product were obtained, R; 0.39 (El G).

IR (KBr): 3405(NH, OH); 1731 (C=0) cm"1




DMF (Chenspeed) 32 N

(MH)-
(Br2);

B21 C1 from N1-CO- B21- 13 ESI:
H Cl1, TBTU 827/829/831

= 1670 col ourl ess |
(C=0 anorphous

nd*NEt3 in (MH)'

subst ance

THF/ DVF (10/1 v/v) 829/831/833 (Br 2) 33 N1 B2 C14 from

CO- B2-

%EC14 T

THF/ DVF (i
NH2) ; 1734@)1668

N1-CO-B1-OH, 6 S 0. 67

FErcs Sebdlsing,

=8EBE6/868
(C=0

ESI :

(&
(MH'

( MtH)
(Br2);
/v) 810/812/814 (Br?2)

N1

= 3435, 184.
3373 NEt 3 |

Bl Cl4 from
1653 141.9

6
n

H Cl14,

IR il Thee AT (MU peRRaE o

5 donsB2- OH, 53 S 0.67 ESI: (I\/H—|) 3437 col ourl ess
H-C16 TBTU and 788/ 790/ 792 (Br2) (NH crystals NEt3
in THF/ DMF NH2); (1/1 v/ v) 1653 (CO 97 Ser. NBC
Ser.| RGBT ] 0 Bl Rétharl® _"%- R}U- yiejgg fcmi—r38 'H:lp [°C]
61 Cl6 from N1- CO BI - |OH 28 0.6/ ESI: (M+H) =33
no. | cdi oukl ebs H Cle, TBTIEAd 789/ 791/ 793 (Br2) |(E
3 |Net|yBstt [aC3 | froME BC OB 1-104E ] DNF | CBl) | 0.84) 1ESIF ®)-H)1664 4@— lourless
f:‘rgl ’3':” Fé 5@2%%’ {‘Iﬁﬁjni%f CO-B2- OHj 26 8%/960?8%2 @l), ( IA@H’am:orphous
and DIEA in THF (M+Na)' = substance
882/884/886 (Br.)

5 {Nt{ B1 | C5& [from N1-CO-B1-OH,| 56 G {036 ESL(M-H)= T colouriess
H-C5 * 2 CF;CO,H, 815/817/819 (Bry); amorphous
TBTU, HOBt and (M+Na)" = substance

DIEA in THF 839/841/843 (Bry) _

7 |N1| B1 | C7 |from N1-CO-Bf-OH,| 53 G 1037 ESL(M-H) = 3421 | colourless
H-C7, TBTU, HOBt 815/817/819 (Brz);| broad |amorphous
and DIEA in THF (M+H)" = (NH, | substance

817/819/821 OHj);
(Br2),(M+Na)" = | 1726
839/841/843 (Br.}| (C=0)

9 (N1 B1 | C9 |[from N1-CO-B1-OH,| 46 G |0.40] ESI{M-H)= cofourless
H-C9, TBTU, HCBt 815/817/819 (Bry); amorphous
and DIEA in THF (M+H)" = substance

817/819/821 (Bry)

11 |N1} B1 [C11|from N1-CO-B1-OH,| 51 G [0.32| ESI(M-H) = 3317 | colourless
H-C11, TBTU, HOBt 830/832/834 (Bry) | broad | amorphous
and DIEA in THF {NH, | substance

OH);
1738
_ {C=0)

12 [N2| B2 [ C5 |from N2-CO-B2-OH,| 96 G [0.61] ESI:(M+H)+= 3377 | colourless
H-C5, TBTU, HOBt 830/832/834; broad |amorphous
and DIEA in THF (M+HCO,) = (NH, | substance

874/876/378 (Bry) | NH,);
1734
(C=0)




H C18 * AcOH, 802/804/806 (Br2) crystals

NEt3 in THF/ DMF (1/1 v/v) Abg N1 81 C18 from

TBTU and

N1-CO-BlI-OH, 35 G 0.47 ESI:""(MtH) = colourless H C18
* Ac()—| 803/ 805/ 807 (Br 2) crystals TBTU and NEt3 in
Sor | N ERME (T IRy 43 Mo B2 3 & pr-Mggo B2 OHp 520w
(O FE B I\/{EEB" ="col purl gss I—Ef019 THTU and '
no. |gop/ 8P4/ 806 (Br2); cry¥eWis NEt3|in THF/ DVF (loPRR) + =
14 Eﬁ 3C20 u:Bw}n) frwmz-agmm,>(§8| ) GE*MO.S?:» ELS?J(M‘I—HQODT TB446 | colourless
B T 4 +
H-(C19 TE%WQ%TQC)@?%‘)SI 8d7 (Br2) Q?P@gfé?%séfz}\nzg@aq jamorphous
THF/ D\VF (| 1#2rti DIFAVIN THE N1 131 C22 fom N1- CO Bl|- Qit, 49ubiStance
0.44 ESI3 (MH- = colourlless| H[22, TBTU andyy,.
801/ 803/ 805 (Br2) crystalg NEt3 |n THF/ DVF (|1/1 Viv)
f 50 NI B2 C22 from NL- COB2-®H, [70 G 0.65 ESI 17w
= [col 3ur| ess H C22, TBTU |and|802f 804/ 806 ( Brj2)c=0)
7[R T vl A A e = o e
Nl-COEX ,*5 0. SL%SI: (MH¢ :cgll Lrle
H[c26] TR "AdBEC8YH| 811/{813 | ( Br ) 7€4/368t@1 s @ﬁ@) DIl EA
in THE 5(: THruBdOBRahdf fom N1- CO Bl OH, 54 D 0.|56 ESI:
(NtH) | =| col gur | H C21 * 2 HBr, 809/811/413 (Bf2)
crlyst aI S T@% ﬁ@t and O EAli n [THE
(Chemspeed) _
16 {N1[ B4 | C1 [from N1-CO-B4-OH,| 24 ESI; (M+H) =
H-C1* 3 CFsCO.H, 742/T44(746 (Cly)
TBTU, HOBt and
DIEA in DMF
{Chemspeed)
17 [Nt] B5 | Cf Ifrom N1-CO-B5-OH,[ 37 ESI; (M+H)™ =
H-C1* 3 CFsCO.H, 816/818/820 (Bry)
TBTU, HOBt and
DIEA in DMF
(Chemspeed)
18 [N1[ B6 | C1 [from N1-CO-B6-OH,| 26 ESI: (M+Na)™ =
H-C1* 3 CFsCO.H, 788/790 (Br)
TBTU, HOBt and
DIEA in DMF
(Chemspeed)
19 [N1]| B7 | C1 |from N1-CO-B7-OH,] 18 ESI: (M+Na)" =
H-Ct*3 CFaCOLH, 852/854/856 (Br,)
TBTU, HOBt and
DIEA in DMF
(Chemspeed)
20 |N1| B8'| C1 [from N1-CO-B8-OH,| 13 ESI; (M+H) =
H-C1* 3 CFCOH, 708/710 (CI)
TBTU, HOBt and
DIEA in DMF
{Chemspeed)




98 Ser.
yield [c
ESI: (M

(Br2) cryst als

N B C Renar ks

m] 57 NL S

H'

= col ourl ess H

% El
c28 f,

Rf M5 IR np.
om N1-CO- 61-011, 33 D 0.56
8, TBTU, HOBt 794/ 796/ 798
and DIEA in THE 58 N1 B1 C29 from

[ C]

no.

Ser. N_L-B/\., %1 OH B2 - 057 &S ¢ I'RI} =—coeutr+ess ] 20 °C
TETO, | HOBt 8557853/ 825 (B2} ryekals MSnd DI AT, n| Tl Cl
no. |59 N1| Bif C30 from N1t¥eg1-oH, 25 D 0. 68 ESI|:[cpM H)
21 [R11B8IE 1 1 (R ONIT-CeSS-Of G0, TB[T, l—@@f"@mwt/ 84U
(Br2)f 1662, cr I and [DIEA in _ (&0
860/ 862/ £§1%§%39%%Bt\|i Sil C31 from?%ﬁ 1-CH 55 D
0./59 [ESI| apOAInEMEo| our Ifess| H-|C31 * 2 HCO,
863/ 8 5/ B6 /(Cabhsheedr YT al S T3TU HOBt and DI EA i n| THE
a1 N1 C32 from N1-CO Bli- OH D059 ES|: (/I-H/:
29 |1 By ‘3[75 fom Y{-68 %0 40 1Ty 795?'7@67*!7)987%4& 2):
crlystjal s HHIBfrBaummmtEA in (MNa)fF = THE 818/{820/ 8p2
(Br2)| 62 GREMir pm N2- COy B2-[0H, 62 D 0. §1 ESI
(MHE = ?ourp} ess HCz26, TBTU,| HOBt 822/ 844/ 826
(Br2)l crys(Fa‘F'%SDe%q%d DI EAJi n THE |(M+Na)' _ 846/ 848] 850
30 [NBBZ) | 83| MamBRA-CZ-B16-T presN- €O &35 [E8: (W/)DE%/1 918831 | colourless
(M+Na) = L H C27 * P HHr, 846/848/850_ %'),lﬁ
crlystlal s %%ESEAE@I’ and DI EA] i nTHF 64 N2 B2 égséf— fphous
N2- CQ- B2} BABt 38 ERINgNL ESIf: (M H)|- = col ourl gss substance
DMF (Chemspeed)
31 [N1{BT10| C1| from N1-CO-B10- | 22 ESI: (M+H) =676] 1734, | colouniess
OH, H-C1, TBTU, 1660 |amorphous
HOBt and DIEA in {C=0) | substance
DMF {Chemspeed)
32 [N1|B21| C1 | fromN1-CO-B21- | 13 ESL: (M-H) = 1670 | colourless
OH, H-C1, TBTU | 827/829/831 (Br,);| (C=0) |amorphous
and NEt3 in (M+H)" = substance
THF/DMF (10/1 viv) 820/831/833 (Br,)
33 [N1] B2 [C14]from N1-CO-B2-OH,| 33 | S |0.67| ESL(M*H) = | 3435, | 184.6
H-C14, TBTU and 788/790/792 (Bry);| 3373
NEt, in THF/DMF (M+Na)’ = (NH,
(111 viv) 810/812/814 (Bra) | NH);
1734,
1668
(C=0)
34 [N1[ B1 [C14[from NT-CO-B1-OH,| 6 | S |0.67| ESL(M-H)y = | 1653 | 1410
H-C14, TBTU and 787/789/791 (Bry);| (C=0)
NEt, in THF/DMF (M+H)" =
(171 viv) 789/791/793 (Bry)
37 |N1| B2 [C16]from N1-CO-B2-OH,[ 53 S J0.67| ESL(M+H) = 3437 | colourless
H-C16, TBTU and 788/790/792 (Bra) | (NH, | crystals
NEt, in THF/DMF NH,);
(171 viv) 1653
(C=0)




H C28, TBTU, HOBt 807/809/811 (Br2) crystals and DI EA

in THE 65 N2 B2 C30 from Ng,;,COBZ-C]—L 54 D 0.87 ESI:

(MtNa) = col ourless H C30, TBTU, HOBt 873/ 875/ 877
(Br2) crystals and DIEA in THE 66 N2 B2 C31 from
Sor. | NA B BT Re QR 08P St Mgk our-gsspH-C3dr
I ¥ 2%HeE, | 9007883004 [ BP2) Hr|dta s U, HgBt Rang M- FCl
no- | DIIEA |in THE 99 Ser. NigldC Re s % E R Mp R Inp.
38 m51§aJBE1) Ormg gﬁbhﬁﬂﬂc@@ﬂOH, @1{27 )33 0612 BITIMAE =S );%'EI’ICIL Eolouriess
2 : ; "F 1723 cpl our S ,
TBTU, 807*‘5@96@%%%@ by; (C=0 crié?efz?@%%ét QY piopgtals
i n ( M+Na) NE iTHEF/BBIE/ 833/ 835 [ Br2) 83 Ni Bl C40Hfirom
Ni1- CQ B1} OH, 1117\,,9 0.50 ESI: (M H); = col ourl egsygght CAO,
TBTU,| HOBt 8(82/8 4/ 806 (B2);|crystals and DIEA in
THE ((MrNR)* = 826/828/830|(Brp) |84 NI 131 C41CFPom |
41 |\ B ol Ni-CEB2IOH)| &6 I£SE - | a. 38 [HESI_ (M+HF €41 = HOl colourless
802/ §04/ BOG_ABr TBTU, HOBt| and ' E 87 N1 B2
41 o] LB @2'064 75 D 0. p2 E§P#’§‘?K§°E|)@r§__ H- g oetals
HEl, |801f 8B3Y8ubNERN2)  TBTU, | HOBt and DI EA i{n THH 88
Nii B3- Houdpmm( v B2-OH, 52 D 0.52 ESI: (M+Na)| _
c4d.. TBTYU _HOBt 8 8274829l ( Bri2)
42 IN1| B1]C18[fromN1-CO-B1-OH,| 35 | G |047| ESI: (M*H) = colourless
H-C18 * AcOH, 803/805/807 (Br,) crystals
TBTU and NEt; in
THF/DMF (1/1 viv)

43 |N1| B2 |C19|from N1-CO-B2-OH,| 52 Q [0.73] ESI (M+H) = colourless
H-C18, TBTU and 802/804/806 (Brz); crystals
NE#; in THF/DMF (M+Na)* =

(171 viv) 824/826/828 (Br,)

44 |N1| B1 {C19[from N1-CO-B1-OH,| 83 | Q [0.72] ESE (M+H) = colouriess
H-C19, TBTU and 803/805/807 (Bry) crystals
NEt; in THF/DMF

(111 viv)
[ 49 |N1] BT [C22[from N1-CO-B1-OH, | 49 G {044 ESI:(M-Hy= colourless
H-C22, TBTU and 801/803/805 (Bry) crystals
NEt; in THF/DMF
(171 viv)

50 iN1| B2 |C22(from N1-CO-B2-OH,| 70 G [0.65| ESE(M+H) = colouriess
H-C22, TBTU and 802/804/806 (Br,) crystals
NEt; in THF/DMF

(111 viv)

55 [N1| B1 [C26{from N1-CO-B1-OH,| 52 D |055| ESL(MH) = colourless
H-C26, TBTU, HOBt . 1 809/811/813 (Br). crystals
and DIEA in THF

56 |N1[ B1 [C27[from N1-CO-B1-OH,| 54 | D [056| ESL(M-H) = colourless
H-C27 * 2 HBr, 809/811/813 (Bry) crystals
TBTU, HOBt and

DIEA in THF




and DIEA in THE 93 N1 B2 C12 from N1-CO- B2-OH, 55 D
0.47 ESI: (MH" = 1665 coI9 urless H Cl2, TBTU, HOBt
857/ 859/ 861 (Br2); (C=0O crystals and DIEA in THE
(MtH) ' = 859/ 861/863 (Br2); (MtNa)' = 881/883/885

{ Br QA m_m 22 R: Nn.0O Q Cl - 3
Ser T80 B T 2] cor BOTTTES S —I-_élz,EE 70, | Host "871/ 873/ B75| M- 1C]
no. | (Br2)} ciystals and prgd|in THE [ MrNa)' = 89dcedr| 899
57 (IW%I) 1 [CE[HS RZCOBLG [T 3‘31; f%* & BTHW ESITAR ':31/_5?3) | colourfess

= ] 5S )

(Br 2) (05%?9%“1%@3@ and |DI EA in 7%1(%9%%’8@2)62 Cl f{r@¥tas

NZ- CG B24 CHﬂ,dE%L\IITBIFU ESI[: (MH¢+ = 1658 coI ourl egs

[HRPaY] i O/I')I’)/IEIC/I—I Ry DN - [ C—M \ al o
58 N'II y Clzg L Q= 0{ Dl Al S ] I

and DEA|! .@5 ¥ 448 34?84585;“@% d0  sef SR

B |C Rema §29 TBEY. H9BINS | R npj [ 822i864/830i@kY [cm | orystals
- [119 N1 BSOarBDIEEAmrTHNl- CO B30- |50 ESI: (MtH) 3

ﬁ l 1 63:-\ h o ﬂ_ll CI_JI_ Cl '!'DTIVI’ Nﬁ_l _'}1'%?.1 '7’1 & . ]

5 | TR e QE | 25 [ RoCaly FYel = 5 ofdtoutess
gd 11] 0. H4CEGITBTYNIGHt] = cql ou Ies§36:’8138®m (BrABTUS&Nn( crystals

787/ 789/ ¥ %hd Ot 2% TREOF phous NEt 3 ubst|gpeg) | 123

5)@ at )

NI| B8 C1# from N1-CO- B8-Of, 28 C 6? ; MHH) =

hilghlly H Cl4, TBTU ahd 665/ 667 (&%) @ﬁ%ﬁéé%fs) 0i | |
60 [N1( B1 [C3t{from N1-CO-B1-OH,| 55 D 1059 ESL({M-H) = colouriess

H-C31 * 2 HC], 863/865/867 (Br.) crystals
TBTU, HQBt and
DIEA in THF
61 |N1| B1 |C32|from N1-CO-B1-OH,| 45 D (059 ESE{M-R) = colourless
H-C32 * HCI, TBTU, 794/796/798 (Br,); crystals
HOBt and DIEA in (M+Na)" =
THF 818/820/822 (Br,)
62 |N2| B2 |C28|from N2-CO-B2-OH,| 62 D |0.81| ESI:(M-H)Y = - | colourless
H-C26, TBTU, HOBt {822/824/8286 (Bry); crystals
and DIEA in THF (M+Na)” =
846/848/850 (Brs)
63 |N2| B2 |C27[from N2.CO-B2-OH,| 65 D |0.79| ESI:(M+Na)” = colourless
H-C27 * 2 HBr, 846/848/850 (Br,) crystals
TBTU, HOBt and
DIEA in THF
64 |N2i B2 | C28(from N2-CO-B2-OH,| 38 D [0.81 ESI: (M-H) = colourless
H-CZ_B, TBTU, HOBt 807/809/811 (Br,) crystals
and DIEA in THF _
65 |[N2| B2 {C30|from N2-CO-B2-OH,| 54 D {0.87| ESI:(M+Na) = colourless
H-C30, TBTU, HOBt 873/875/877 (Bry) crystals
and DIEA in THF
66 (N2} B2 [C31[from N2-CO-B2-OH,| 50 D [0.85] ESI:(M+Na) = colourless
H-C31 * 2 HCI, 900/902/904 (Br,) crystals
TBTU, HOBt and
DIEA in THF




NEt3 in DMF 124 N1 B7 C16 from N1-CO- B7-OH, 20 C 0. 80

NI

ESI: (MtH) = highly H Cl6,,TBTU and 787/ 789/ 791 (Br2)
viscous oil NEt3 in DW 1 N1 B8 C16 from
N1-CO-B8-OH, 11 Il 0.58 ‘ESI: (I\/H—|) = col ourl ess
=Y o) ')'I'II ool o ( e H
Ser- bBU, cl R IO plluu |\‘|EL ot |||R|J|v . oc
R N R, L r\'ﬁ 20 B3 4 |0 fe (G TY
no. 1 (NkH)| = 03 col ourl es , 5, TBTU soI i| demiloRt
67 | BINE3Z floh N-DSTBRITHE '( 30.881 M723 | colourless
N1- CGQ- BS%IF N : E *
H-{c48] '83%1'59'35%1/?‘%19 (Br2) | sol 8@%0%‘ ﬁ%/ (fgﬁ_b)THFcryStals
sybstjancpHOBOarMDIBI B rom N1-|CO(M38a) ¥8 ¢ 0. 81
E3l: |(MrH) = gekourl e H 04%31@_:%}855%@{%/ 817/ 819
(Br2) solid:- and Dl EAl j subsit ance 131 B21 _1CA5
83 N G [GfO remiiicO-BI-QH. . 0.3 Hy SI=Mdy burl ess | g§lpuriess
H{C45, TBICABZBTEHORBB3 ( Br 2) | sol |pak/scarsds BrBA | n THFcrystals
sybstfance 138 .M in ¢gg 44 fironf N1- +24 € 0.48
ESl . K M) = AP H 44 @B’%‘ﬂ 829/831/ 833
(Br2) id and DI EA i 5 ubo|BAHBR8/8B8 8B
84 {NEHI- m&omwmmﬁw -;JI O ESEIM-HX M*)“) :| !
col ourl ep ,,, 15/ 8 % sol i
and DI EA | n h'- E4t Se%.gé/%;;%o l?'1%-’5;)”15“ ks Po El
Rff - M5 rTB.TU[lﬂ?Btand). cni']] 138 N1 621 C46 from
N1- CO B2[l- #BafQ b5 H 5 col ourl ess
87 N1 B2 from N1-CO-B2-OH, 0.62 ESI: (M-H) =
H-C41 * HCI, 801/803/805 (Brz)
TBTU, HOBt and
DIEA in THF

88 [N1| B2 from N1-CO-B2-0OH, 0.52] ESI: (M+Na) =
H-C40, TBTU, HOBt 825/827/829 (Bro)
and DIEA in THF

93 |N1| B2 from N1-CO-B2-OH, 0.47| ESI {(M-Hy = 1665 | colourless | -
H-C12, TBTU, HOBt 857/859/861 (Brz);| (C=0) | crystals
and DIEA in THF (M+H)" =

859/861/863 (Bry);
(M+Na)" =
881/883/885 (Bry)
94 IN2f B2 |C12{from N2-CO-B2-OH, 0.49| ESI: (M-HY = colouriess
H-C12, TBTU, HOBt 871/873/875 (Bry); crystals
and DIEA in THF (M+Na)" =
895/897/899 (Br,)

o5 [N1[ B2 from N1-CO-B2-OH, 0.68] ESI:(M+H) = | 1665 | colourless
H-C1, TBTU, HOBt 831/833/835 (Bro) | (C=0) | crystals
and DIEA in THF

96 |[N2{ B2 from N2-CO-B2-OH, 0.72] ESKL(M-Hy = | 1658 | colouriess |
H-C1, TBTU, HOBt 843/845/847 (Bry);| (C=0) [ crystals
and DIEA in THF (M+H)" =

845/847/849 (Bry)




OH, H C46, PyBroP 829/831/833 (Br2) solid
THE subst ance

0.

830/ 832/ 834 (Br2) solid-

57 ESI:

140 N1

( M-H)

B31

and DI EA in

4 from N1-CO B31- 22 Q

colourless OH H C44, PyBroP
and DIEA in THE subst ance

Sor. B CDDJ. éh’l I.ké}lll MNE=0TB3 15 r\ 4Z—ESH: RIIITI = °C

o cdi ogrl es ?—|— Py Bi (L)% 82?6/ 832/ 8@% (Br2) sql (Tp{[ ]
no-f and OI EA |n THE subst ofield [ 14p Ni| B31 45 frorifm’]

119 B8AD-CO[L frorh NIZABIY [ESD: EIVH' ; e EIQUFHESS | OH, | colourless
H|C45, Py } é 2/ 834|(BrR) s % g%!_IEAin THE
sybst ance%}ﬁg Cfg\ﬁq gg C44 from N1- %&/ gﬁ@@ E}g 0.50 crystals
ESl : |( MHHIOBt @PIBABE, collour] esd OH H C44,| HATU
1664, sojid apg DIEA in THE [L637 substance (C=0O | 149
Nl B32 A46 from N1-CAB321 3 0450 M =702 ¢olour]ess

122 |03 BT G romilihe P-BAQR 28nd i B4 |n ERLEMEDbSt Ance 15%Plourless
NI BZ5 4B-GromBNLar@(d B25{ 10| Ti |@8B889ESH (Bri)M+H) =|amorphous
col ourl ess N fCAS, TBJU 8D5/ 807/ 809 (C 2) sol iy pet
and in T IE substiance] 152 N1 B30 _C50 from i _Sance

25|y .Béo%e@vmﬂﬂ-@@mt ESB: | (WH1968 ESTOMIMEss | on, | hignly
H{ C5Q, TBde:ﬂl'ﬁﬁ'l&ﬂﬁ{d819 (Br2)| sol|i dessgasd (€} EA i n THEscous oil
sybstjancie 1l§é C50 {rom N1-|CO B21- 34 ¢ 0. 36
E$l : I( MyH) coI our| ¢ss | OH,| H C50, TBTY

124 IN32 @7 §S16(58@ N1BBQ)37@H-D 20501 € d] 0.80rd ED:@AHHN=THE 1738, highly
syibstlanclepX6@6reTUliaq (CrO 787/789/791 (Bry) viscous oil

NEt; in DMF
125 |N1| B8 |C16}from N1-CO-B8-OH,[ 11 I 10.58] ESI(M+H) = colourless
| H-C16, TBTU and 665/667 (Cl) amorphous
NEt; in DMF "I substance
128 |[N1|B32|C45| from N1-CO-B32- 4 C [0.45 [ESI: (M+H) =703 colourless
OH, H-C45, TBTU, solid
HOBt and NEt; in "t substance
DMF
120 |N1|B30{C45| from N1-CO-B30- 19 C |072] ESL(M+H) = colourfess
OH, H~C45, TBTU 815/817/819 (Bry) solid
and DIEA in THF substance
130 |N1|B30|C44| from N1-CO-B30- 18 C [0.81] ESI(M+H) = ‘colourless
OH, H-C44, TBTU 815/817/819 (Bry) solid

and DIEA in THF substance

131{N1|B21{C45| from N1-CO-B21- | 14 C |0.67] ESI:(M+H) = colourless
OH, H-C45, TBTU 829/831/833 (Bry) solid

and DIEA in THF substance

1132 |N1|B21[C44] from N1-CO-B21- | 24 C |048| ESI:(M+H) = colourless
OH, H-C44, TBTU 829/831/833 (Bra)} |- solid

and DIEA in THF substance

1133 [N1!B30(C46] from N1-CO-B30- | 186 C |0.55| ESi: (M+H) = colouriess
OH, H-C486, TBTU 815/817/819 (Bry) solid

and DIEA in THF substance




154 N1 B32 C50 from N1-CO- B32- 46 G 0.35 ESI: (MtH) =
703 1736, col ourl ess OH, H-Cf50 TBTU 1660, solid and
DIEA in THE 1628 substance "(C=0O 102 Ser. NB C

Remarks % El Rr I\/SIRnp' [C] no. yield [cm] 155 N1

S ﬁ'}lBu‘C\c frun b‘ﬁ" CO) 831 0O f'\_ a6 ESI : L l\ll.l_l_l\ —

o | ™ Bulieds OB MEREs0, T_éTu B50/%3b/ 834™Br 2) |(

no.isolidl apd DI EA in THERMZ):; subsfance 1734

R by e SRy A A R L B ST N R (NEpouress

Col @ )
solid argﬁ'dﬁéﬁ’q‘-\e’ipﬁ’?ﬁz (B2, ©) 18@%%%4?3(8%% ( —cﬁ°“d
162 Nl B ®@4PIEADTHRL; CO B5- OH, 2R C 0. 69 ESI: ( 9+Hpubstance
1 Ll _AC TR add Q r~/o1o100n L calia

140 |[NVBSY|CHP =CG-B31-° 2 YD TSP ESIAN+H 2 Yeolour
DIEA |5 TR OV Sihst Aricze | (31 Tou) oA NE B33 5| coluress
f rlom N1- eH85844.79BePp. 79 |ESI ; (I\/Hﬂ:1))"832"§~°&l(8€a)rl ess | Opolid
H-|C5, | TBTWnd@ig8a3HB0b (Br{2) solid and DI EA|i n THEsubstance
ciihat 166 NI BRB7 CUE friom MO B7Z. OH 268 IC 0O 6

141 !E iBS'I“ froﬁ1‘1i17§%-‘831- 6’1[?” EQS 0. Cﬁl (I}ﬂé'lilb"gra’ ~" 7T colourless
830/ 832/ ;%ﬂ - 9&‘2)’)@"@83 solli d | DI BR3P/ BMF (C=Q sold
substance dhg DIdilinBRFCPO friom N1- QO B7- OH, 41 |C 0. 7lgsupstance
EQ| MeH) = 1736 colourliess! HIC50_ TBTU and

142 |NHBPEEAP b TRm 00 BEE6p Holli @ | BPEA GSF MR BV ( C=0] colouriess
sybst jlanc e0OH Ekaay) PeBraP ~ 1830/832/834 (Bry) solid

and DIEA in THF substance

148 |N1{B32|C44| from N1-CO-B32- | 24 Q [0.50|ESk (M+H)" =703| 1736, | colourless

OH, H-C44, HATU _ 1664, solid
and DIEA in THF 1637 | substance
(C=0y|

149 |N11B32[C46| from N1-CO-B32- 3 Q |0.50 M =702 colourless
OH, H-C48, HATU : solid
and DIEA in THF substance

151 |N1|B25|C45]| from N1-CO-B25- 10 G {0.38] ESi:(M+H) = colouriess
QOH, H-C45, TBTU 805/807/809 (Cl) solid
and DIEA in THF substance

152 [N1{B30[C50| from N1-CO-B30- | 21 G [0.28] ESL{M+H) = catourless
OH, H-C50, TBTU 815/817/819 (Bry) solid
and DIEA in THF substance

153 [N1/B21|C50| from N1-CO-B21- 34 G [0.36] ESI:(M+H) = 3439 | colourless
OH, H-C506, TBTU 829/831/833 (Br;) | {NH); solid
and DIEA in THF 1738, | substance

1666,
1639
(C=0)

154 |N1/B32[C50} from N1-CO-B32- 46 G |[0.35{ESI: (M+H) =703| 1736, [ colourless
OH, H-C50, TBTU _ 1660, solid
and DIEA in THF 1628 | substance

(C=0}
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from N1-CO-B7-OH,

41
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830/832/834 (Bry)

17386,
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colourfess
solid
substance

Exar_ngle 2

4-{1-[3,5-dibromo-N-[[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-yi)-1-
piperidinyljcarbonyl]-D-tyrosyll-4-piperidinyl}-1-piperazine-acetic acid (Ser. no.

)

0.5 ml of 1M aqueous sodium hydroxide solution was added to a solution of
85.0 mg (0.102 mmol) of ethyl 4-{1-[3,5-dibromo-N-{[4-(3,4-dihydro-2(1 H)-
oxoquinazolin-3-yl)-1-piperidinyf]carbonyl]-D-tyrosyl}-4-piperidinyl}-1-pipera-

zine-acetate in 3.5 mt of methanol at room temperature and the mixture was

stirred for 1 hour at a reaction temperature of 40°C. The solvent was

eliminated in vacuo and then neutralised while cooling externally with ice by



(MeNa)' = 825/827/829 (Br2) 8 NL BL C8 from NL- CO Bl-

96 G 0.02 ESI: (MH- = 34 (NH, colourless C7 with
aq. 1 M 787/789/ 791 (Br 2) , 1709, crystals NaOH,
then aq. (MrNa)' = 1653 (C=O 1M HC 811/813/815 (Br2)

AR AR AL 5 T a2

hduss 2} room-ljemnﬁr@mrect}rejm‘eahe prém{ﬁldied bgstas wefdediacted:

1653 1M HCl 811/813/815 (B 104 S
THERBIE ol Wes SNRPOTRLcLagwT Sgnin, 1 \%re%ue yees

a By GRpb RN t@%;.ﬁana@an&g%n%aﬁg 6 t(t%%\'%rgi By §

col ourI ess ag. 1°M 814

cl;gl;cligsngith

5 th%BBer@dy§ha|csmtmmd—solldsemeraqinedmwmuo t(itoraed MithHdsthy!
et gid et B o Bk Sigheing of (ke didalse ey,
ESloMSur | eg®+ia)" =@Revalanssm( B%y\/l 738/ 740 (Br) 1659, 1632
crystaals NaOH, then ag &BC_O IMHC 23 N1 B4 C2
f r om W1- (IR = 812/864/806 3419 (NH), colourless
ad wth ag. 1M 748/ 750/ 752/ 754 1655, 1628 crystals
NaOH, then ag. (Cl2); (MtNa)+ = (C=0) 1 M HC
10 Th'eaﬁllﬂ\ﬁﬁlgmp(dﬂnﬂ)s ot gehérdbforilld NeByDNveE®phspar@@ ES :
3419 (NH), colourless d wth aq. 1M
an%%%m 826/ 828 1655, 1635 crystals
1Ser.|N| B | C Remarks % |El| Rs MS IR[cm™] | mp.[°C}
no. _ yield
4 IN1|B1|C4| fromN1-CO-B1- | 88 | G |0.02] ESI{M-H)y = colourless
C3 with ag. 1M 802/804/806 (Br.); crystals
NaOH, then ag. (M+Na)* =
1M HCI 826/828/830 (Br.)
6 |N1| B1]C6 | fromN1-CO-B1- 88 | G [0.02] ESE(M-H) = 3420 (NH, |colourless
C5 with aq. 1M 801/803/805 (Brz); | OH), 1734, | crystals
NaOH, then aq. (M+H)" = 1653 (C=0)
1M HCI 803/805/807 (Br2};
(M+Na)* =
825/827/829 (Brs)
8 [N1| BT {C8| fromN1-CO-B1- | 96 | G [0.02] ESI. (M-H) = 3420 (NH, |colourless
C7 with ag. 1M | 787/789/791 (Bry); | OH), 1709, | crystals
NaOH, then aq. (M+Na)* = 1653 (C=0)
1M HCI 811/813/815 (Bry)
10 N1} B1 |{C10¢ from N{-CO-B1- 72 | G 10.03] ESI:{M-H)y = 3413 {NH, [colouriess
C9 with aq. 1M 787/789/791 (Bry); | OH), 1707, | crystals
NaOH, then aq. (M+Na)* = 1653 (C=0})
1M HCI 811/813/815 (Br,)




NaCH,

t hen aq.
810/ 812/ 814 (Br2) 25 N1 B6; 2

(Br2);

(MFNa) + =
from N1- CO-B6- 98 ESI:

(C=0 1M HCl

(MeCl )" = 3427 (NH), colourless Cl1 with aq. 1M
772/ 774/ 776 (Br); 1630 (C=O crystals NaOH, then ag.
Ser.] NI & Rl "I‘Hs 7607 .62 Epry, 2Nt I "RTEm™L. [ mp.T°C
N1- CO B7} 99 ESI: (M Cg"- 3419f NH), col our] ess (]J b-1°C]
M0-| \wilt h Jag. | 1M 836/ 838/ BY ldg42 {1655, 1635 crystals NafH,
13 |[NAj@z [aih (r&mlyz CEBENR) 7 5 G (5:03 | TREFIN-HB 247 B2RGT9RH, [colourless
(Br2)| 27 rom Ni- CO- B8t -
3419 |(NH) , ha i M e 81%1@?%9@7 @"% §53 crystals
(Q); 1655\'8%@15n étystaly NaOH, ttﬁ'@ﬂﬂaq
(¢=O0] 1M HCl 1Me21 704{ (Cl)[ 28 N1 sﬁi@s%zbr(@ﬁ) Nl CO 83
97 ESI: (MO )" = 3416 (NH), colorl_?%? Cl1 wth ag.
| M 742/ 7j74/ 776 (Br);| 1655, 1635 ms 2 = NaCH, thep
ag. ((MrNa) + = (C=O) 1M HEl 760/ 7@2/8(58893 (Bob Ser. N B
77 1@ Hﬁfs'fr%ﬁwﬁﬂt% B@tb t e ESiChvers 7 |dofburtess
B2 ClI6 gén“ti}’ L 78T 0. 46 ES| +Na 3339 {NH
col odrl els vl V\Nh aq. |1M|{796) 7989 f%B’()Br 365R|H§§, crystals
1653 |cryistNabsl, them &k, | t hen ag. 1) M (C=0) HCI| 3&=N Bl
ci5 flrom NL- Bl 7B T 9. 42 ESL: (MH' = ol ourl ebs
th ag. 73/[775/ #791(Brf2) ; crystals| Li OH,
23 NH@J?A & | TomMNIGQA-B4 HAS 7754 777 B (MBER)= | 3419 (NH), [colourless
C1 with aq. 1M 748/750/752/754 | 1655, 1628 | crystals
NaOH, then aq. (Cly); (M+Na)" = (C=0)
1M HCI 736/738/740 (Cl,)
24 N1 B5 | C2{ from N1-CQ-BS- 98 ESI: (M+Cl) = 3419 (NH), [colourless
C1 with aq. 1M 822/824/826/828 | 1655, 1635 | crystals
NaOH, then aq. (Bra); (M+Na)" = {C=0)
1M HCI 810/812/814 (Bry)
25 {N1IB6 | C2 | from N1-CO-B6- o8 ESI: (M+CIly = 3427 (NH), [colourless
C1 with aq. 1M TT2/7747776 (Br); | 1630 (C=0)| crystals
NaQH, then aq. (M+Na)" =
1M HCI 760/762 (Br)
26 (N1 B7 | C2| from N1-CO-B7- 99 ESI: (M+CIy = 3419 (NH), tcolourless
C1 with aq. 1M 836/838/840/842 | 1655, 1635 | crystals
NaOH, then aqg. (Bry); (M+Na)” = (C=0)
1M HCI | 824/826/828 (Bry)
27 |[N1{ B8 | C2| fromN1-CO-B8- | 89 ESL: (M+CIl) = | 3419 (NH), |colourless
C1 with aq. 1M 714/716/718 (Cl); | 1655, 1635 | crystals
NaOH, then ag. (M+Na)" = (C=0)
1M HCI 702/704 (Cl)
28 (N1] B3 { C4 | from N1-CO-B3- | 97 ESE (M+CI)' = | 3416 (NH), [colourless
C11 with ag. 1M T72/77T4/776 (Br); | 1655, 1635 | crystals
NaOH, then aq. (M+Na)' = (C=0)
1M HCI 760/762 (Br)




(I\/H\Ia) 797/ 799/ 801 (Br2) 39 Nl B2 C17 from
N1- CO-B2- 76 T 0.46 ESI: ( sH) - = 3429 (NH, col ourl ess
Cl6 with aq. IM 772/ 774/ 77 (Br 2); NH2); 1653 crystals
LiOH, then ag. | M (I\/H\Ia) (C=0) HC 796/ 798/ 800
Ser. | nOr B T EOTNRiGGeT .1E|C‘f‘ B0 s 42 GRlrem T°C
(NFR)E = 3420 FRE, cbl durl eds 16 wi'th aq. | 1ThMm 1 | ™I
No. | 793/ 775/ Y77 (Br2): OHylle53 crystals LiOH then ag.
35 r}ﬁ\ B2\ ‘from N1L@B2-HL] 78(/ g7 Z) 946 5UE?I£(M‘-M3)* 0] BE3MH A ¢dlourless
rom N1- CQ.,62= 96 .ES|: (M H}- = L
ag. 1M 75%1%@7 g‘bdﬁ( Br 2) [cryjsta gg%/@ﬁ@?,eéfzh ﬁég‘q1\gls£l Grystals
HJl 46 NiOBIhea. fMpm N1} CO- B1t 97 ESI: (M H(E=&)
cqlourless Clgwth aq. 1M|787f 789/ 791 (BrR) crystals
LHOH Lt h 47 _NL Bl C21 from N1-CO- B1- |86
36 | N Bt H\‘/Fi’”mﬂ‘c%% eéf’s €184 t ESh@HHL =\ [787/ 789/ Teplouriess
(Br2)| cr ,/§t1alwsh ad.iiBH then dq. |WVBHAG/77H4BLN B2 C21| crystals
f rlom |N1- GGH (MH) - =uolquli)ess C19 with
ag. | 786/ 788/ 7 Br2) ;| crlystpls " LiOH then ag. 1M
(M+Na)' E Ha H 0/81?/814 (Hr2) 71?6/6'77/?7&(5&154 B C
Remarkks [, El Rt MS |R [cdm'|]] np. [MaNay0. yield 51]N1
131 423 from NI -CO-B[L- 12 ESI: MTH)Qélgof:@eru” ess
. 2
39 [N1} B2 |C17] from N1-CO-B2- 76 | T (0.46] ESE(M-H) = 3429 (NH, |colourless
C16 with aq. 1M 7727747776 (Bro); | NHz); 1653 | crystals
LiCH, then aq. 1M (M+Na)" = - (C=0)
HCI 796/798/800 (Br.)
40 [N1]| B1 |C17] from N1-CO-B1- 70 | T |0.42] ESI:(M-H)Y = 3420 (NH, {colourless
C16 with ag. 1M TI3/TTS/TT7 (Bry);| OH); 1653 | crystals
LiOH, then ag. 1M (M+Na)' = (C=0)
HCI 797/799/801 (Bry)
45 [N1| B2 [C20| from N1-CO-B2- | 96 ESE (M-H) = colourless
C18 with aq. 1M- 786/788/790 (Bry) crystals
LiOH, then ag. 1M
HCI
456 (N1} B1 [C20] from N1-CO-B1- 97 ESI: {(M-H) = colourless
C18 with ag. 1M 787/789/791 (Bry) crystals
LiOH, then aq. 1M
HCI
47 |[N1| Bt |C21{ from N1-CO-B1- 88 ESI: (M-H) = colourfess
C19 with ag. 1M 787/789/791 (Bra) crystals
LiOH, then ag. 1M '
HCI
48 {N1| B2 [C2t| from N1-CO-B2- 2 ESE (M-H) = colourless
C19 with aq. TM 786/788/750 (Br,); crystals
LiOH, then ag. 1M (M+Na)' =
HCl 810/812/814 (Br)




C22 with aqg.

ag. | Mous HClI substance

1M 787/ 789/ 791 (Br2) anorph-

L

I OH,

t hen

N1 B2 C23 from NI - CO B2-

14 ESI: (MtH) = colourless "C22 with aq. IM
788/ 790/ 792 (Br2) anorph- LiOH, then ag. 1M ous HCI
Sor [ NEY 630 G5 6T rent | tp. °CT
) 247 Cof ourless° C5 Wit M anorph- Ui 8;4 "?Ixe b
NO.-1 ag. qus [citric acid pYi®idt 54 N1 B10 CJ from
51 Ng.-w)cﬁ;UﬁomrJ1ie%é§1-)( ViFid) o 7 TgEsT (NPH}" =C Ivur!fb_b colourless
1 wifth fa = crydgtals aq. citrig
a¢i d |68 N?’Q?B‘T%1ﬁr pm NI 7’8948)9/%?15?2)ESI © (M H) @morph-
1655 (|Cim), teolaguiM ess ith ag. 1 M 781/ 783/ 785 ous
(Br 2)] crlystalgg Li OH then IMHC 69 N1 131 C3#,bstance
flom|NI-ICO B1- 75 0 KQ ES H - = 1637 (|C0
52 INdg B3 FR3|som N3-ECQREh| o, 1/ERAMYEL =(Br 2) ; colourless
ciiystial § Ck2 &kt aqt nan| aq. Nap/79677 994@Br,)305/ 807/ 8P Amorph-
(Br2) 79, Egg rom N1- CO-B1- 82 0.52 HSI: (MH)-
=| colfour|l e%;,'*s,ﬁ‘]e '51v“\§th aq. 1 M[780/782/ 784 |(Br2): ous
cfystlal§ Li i€l thenf ag. {1 M (M¥Na)® = HCl |804/ 806/ p@gstance
53 [NAHBw®)| Col frim NW-CWO-f @& N CO O EST (i 264451 - (W Itc:blourless
=1165%8 ( _9 ol th ess (C29 wijth aq. 1M 794/ 796/ 79 o
(Br2); cr)?’t H, thenaqg.| 1M (M:Na)i |= amorph-
LiOH, then aq. ous
_ citric acid substance
54 |N1|B10| C2 | from N{1-CO-B10-{ 21 ESE: (M+H)Y =648 1711, 1639 |colourless
C1 with ag. 1M (C=0) crystals
LiOH, then aq.
i citric acid
68 |Nt1| B1 [C33] from N1-CO-B1- 77 I 10.51] ESI{M-H) = 1655 (C=0) |colouriess
€26 with ag. 1M 781/783/785 (Br») crystals
LiOH, then ag. 1M
HCI
69 |N1| B1 |{C34| from N1-CO-B1- | 75 | 1050 ESI(M-H)Y = 1637 {C=0) |colourless
C27 with aq. 1M 781/783/785 (Bra); crystals
LiOH, then ag. 1M (M+Na)* =
HCI 805/807/809 (Br.)
70 [N1] B1 |C35] from N1-CO-B1- 82 | [0.52] ESI: (M-H) = colourless
€28 with ag. 1M 780/782/784 (Brz); crystals
LiOH, then aq. 1M (M+Na)" =
HCl 804/806/808 (Br,)
71 |Nt| B1 [C36] from N1-CO-B1- 76 I |0.54| ESI:(M-H)Y = 1658 (C=0) |colourless
C29 with aq. 1M 794/796/798 (Brz); crystais
LiOH, then aq. 1M (M+Na)" =
HCI 818/820/822 (Br,)
72 IN1| B1 |C37] from N1-CO-B1- 75 I 10531 ESL (M-H) = 1707, 1659 éolourless
C30 with aq. 1M 808/810/812 (Bry); {C=0) crystals
LiOH, then aq. 1M {M+Na)* =
HCI 832/834/836 (Bry)




HCl 818/820/822 (Br2) 72 N1 Bl C37 from N1-CO Bl1- 75
0.53 ESI: (MH "= 1707, 169 colourless C30 with ag.
1 M 808/810/812 (Br2); (C=O crystals LiOH then aq.
1M (I\/H\Ia) = HCI 832/ 834/ 836 (Br 2) 107 Ser. NBC

R

Ser. @t:‘lgil Ke Yo l: K Ci - I.\’J RO~ _y %”‘"F ﬁ‘ TC
181 @38 |from N?r%osl-_%n B fesi - Mhar) - =R T ¥e.TC]
no.| coloyrless C31 with{¥efd|1M 849/ 851/853 (Brf2);

73 | Es; 8Bs| frémh mcanen a3 | I M ANFNagT (Ve (8737 Eﬁ/ ST Rdidurless

' (Br2) 74 from N1- CO- B Sl: (MH*"
=[1711, BRI BT oo | Gab i [EABR) 3R (atlor 7aon v aporvstals
(Br2) (QtOH, M@ﬂa’ﬂ\&; 4 |ji OH, tlhenMatya)'s M[HCI 75 N2
B2 C33 f[rom NeCO- B2+ 8211 0. 59 szSk 7547 AM%) =
col othr | s C26 with! ag 11 M 794/ 796/ 79 2):

72 (NIFBL {600 T SO RGN 48, |1 (A9 By VRN [5i7)-45) [saiaimess
(Br2) 7q 228 ©34Mfr om N2- CO BZ80/78/TB4%8r,)BS| (C{OW H) Crystals
1709, 16%@_@9499% s C27 wth ag. 1M 794/{796/ 798
(Br2)ys (ICO' cryst S LijOH then aq. 1 M ((MtNa)' _|
HCI 818/[820/ 839 (Br2) 77|N2[62 |C35 from N2-1CO- B_2- 76

75 m‘E?E% f;dwﬁkca-aab;ﬂ CF cla;.ss' OUESIEREH) €28 W T alfcolouriess
IM 793 '9&@79. Br.2);; crystals ' I‘@ ag. 1 M
(MeNGF W'é’l%‘/ 9 8217 (Bf 2) ;@/@ﬂgé( A from | crstals
NR- CO- BZLiGB6tense 1MGl . (4 H{ - 7 cdMselaY ess | C30 Wi tih
afl. 1 M|821/ 823/ 825 |(Br2); ¢rySisag/soo/s22 (Brz)

76 |N2| B2 |C34] from N2-CO-B2- 76 [ 10.54] ESI: (M-H) = 1709, 1637 |colouress

C27 with aq. tM 794/796/798 (Bry); (C=0) crystals
LIOH, then aq. 1M (M+Na)" =
HCI 818/820/822 (Br,)
77 [N2] B2 |C35| from N2-CO-B2- | 76 | [{0.54] ESI(M-H) = [1657 (C=0) [colourless
C28 with ag. 1M 793/795/797 (Bry); crystals
LiOH, then aq. 1M (M+Na)' =
HCI 817/819/821 (Bry)
78 IN2| B2 |C37] from N2-CO-B2- 86 | {0.56] ESI: (M-HY = colourless
C30 with ag. 1M . 821/823/825 (Br.); crystals
LiOH, then ag. 1M (M+Na)" =
HCI 845/847/849 (Bry)
79 [N2{ B2 [C38( from N2-CO-B2- | 77 b {0.56; ESE (M-H) = colourless
C31 with ag. 1M 862/864/866 (Br.); crystals
LiOH, then ag. 1M (M+Na)* =
HCI 886/888/890 (Bry)

80 [N2) B2 [C39| from N2-CO-B2- | 71 I 1057 ESI:(M-H) = 1711 (C=0) |colourless

' C32 with ag. 1M 793/795/797 (Bry) crystals

LiOH, then ag. 1M
HCI
82 |[N2;Bt11| C2 | from N2-CO-B11-| 83 ESI: (M+H)" =696 colourless
C1 with ag. 0.1M amorph-
LiOH, then aq. , ous
0. 1M HCI substance




R

Li OH,

col ourl ess

t hen aq.

1 M (M-Na)
N2 B2 C38 from N2- CO B2- 77,0
} C31 with ag. 1 M 862/ 864/ 866 (Br2);

HCl 845/847/849 (Br2) 79

56 ESI:

(M H)-

crystals LION, then aqg.- 1 M (M+Na) + HO 886/888/890
Ser. | 0B B TEOTN Rgnfineg fog ZE"“ B2=—71 STEPh TS
= 1710 (€=O colourless [C3 w {h ag. 1 M79 NS@/% 'f"p[ ]
NO-1(Br2)|{crystals LION|Yi®kh dg. 1 MHO 82 N2 1311 Q2
85 [Nt ok N22CHoBIN+-CE8B1EST 97 (VBHD. 2| 0BG TEF T €SS CIL™ coiouriess
wifth Rq. ei { LICH, ithen LM HCI
supst ance¢ %gﬂmaﬁémrd B J Remar %@%ﬂ%ﬁgﬂﬂs IR [cni ]CryStaIIS
mp. [€] |nbiCHythenal.8%5 N1 B1 |C42|from N1- CO-Bl- 97 O
0.{12 ESI (Mhi)lHCF cplourjess €40 with ag.|{0.1 M
5 788/ 700/ 1 Q’)/ s HiOH then. _ag D 1M HCl 186
W] 24 [ as om 1 8% g9 |G16] 1EEHH (G [+ = [colourfess
cal ouf | es€41 \@thlaqkum ag. 0.1 M 7Y3®/7ROGHTER.)( Br 2) crystals
crlysthls hbﬂHmeﬁgg ag. 0.1IMHCI 89 N1 62 43 from
N1- CC. B2 ESI: ((M|H)-| = colourlesg C41 with
ad. 0 1M 787 P88k 91 (Br2) agrystals LiOH then aq. |OA
89 |WM|HEX |C43| from N1-CO-B2- | 76 | D |0.15] ESE (M-H) = colourless
C41 with ag. 0.1M 787/789791 (Brz) crystals
LiOH, then aq.
0.1M HCI
90 [N1]| B2 |C42} from N1-CO-B2- 86 D 0.16 ESL; (M-H) = colouriess
C40 with ag. 0.1M 787/789/791 (Bry) crystals
LiOH, then aq.
0.1M HCI ,
91 [N1; B2 [ C4 | fromN1-CO-B2- | 86 | M [0.24] ESI:(M-H) = 1653 (C=0) |colourless
C11 with ag. 0.1M 801/803/805 (Br.); crystals
LiOH, then aq. (M+H)" =
. 0.1M HCI 803/805/807 (Br.)
92 IN2| B2 | C4 | from N2-CO-B2- 68 | M |0.31 EShE (M-H) = colourless
C11 with ag. 0.1M 815/817/819 (Bry); crystals
LiOH, then aq. (M+Na)" =
0. 1M HCI 839/841/843 (Br,)
97 INt{ B2 | C2| fromN1-CO-B2- | 61 D |0.06] ESE(M-H)Y = [1653 (C=0} |colourless
C1 with agq. 1M 801803/805 (Br); crystals
LiOH, then aqg. 1M  (M+Na)" =
HCI 825/827/829 (Bry)
98 IN2| B2 | C2| fromN2-CO-B2- | 73 | D [0.08] ESI: (M-H) = colourless
C1 with aq. 1M 815/817/819 (Bro); crystals
LiOH, then ag. 1M (M+H)" =
HCi 817/819/821 (Bry);
(M+Na)" =
839/841/843 (Bry)




90 N1 B2 C42 from N1-CO-B2- 86 D 0.16 ESI:

col ourl ess

G40 with agq. 0O,

(MH) -

M 787/ 789/ 791 (Br 2)

crystals LiOH then aq. O MHCI 91 N1 B2 C4 from
N1- COBZ 86 M 0. 24 ESI : g‘l\/l- H?M :416?%1(09:0)

it s A e U 1 AL 835%'64/ h9- CC]

no. | (gr2) 921 N2 B2 C4 froWPid- cp- B2} 69 M 0.31 [ESI: (M H)-

120 | M@ [B80 |a0H | frsieN1-COIB304 [ Mcad. . TM SESE By 819 (Br Z) colourless
4 dar 8485"‘%@}35;“89 N @ VSRS 61 b of RO
E$l : (M HN2OH18Baq. G=0) dol gurljessMed) ' withl ag. 1M | ous
8( 18C3/ 805 (fn@rs crystaljs |Li CHB?I?b@fQﬁErZ) 1 M ( M-Nahibstance

2i5/ 827/ mgg%_BLg%rgg N {Mr om N2 CO- B2- Cgiouﬂess

121 hB Bﬁtbéﬂé Sram NEERB30= 48 dur I|ess gf Fh=aq. 1M
815/ 817/ [BCI1 4Bra) tMcryst gl s | LI GRE78HREA Bk | | M ( M+H) amorph-
el | (o B (8 2
ng. yield 128118 B30 cz flr om N1- 7@67 1(@0) |[ES| : (M [Jpbstance

126 | N\A | &0l (J:Eﬂsl R6rH N1CD-Bi-1 amer Z)}789/ ;:Sii)urless
(B rzl)ChsuE?%"’r‘{%“teheri}ﬁqul (Eggl) oo IR dRez0. a9 b ot
(M H)|' HLES. Signleasiv substance

HCI
127 [N1] BB {C15] from N1-CO-B8- [ . 100 | C [0.00] ESE (M+H) = colourless
C14 with aq. 1M 651/657 (Cl) solid
LiOH, then aq. 1M substance
HCI
134 |[N1[B30[C47( from N1-CO-B30- | 68 |KK|0.25] ESI (M+H) = colouriess
' C45 with ag. 1M 787/789/791 (Br,) solid
LiOH, then aq. 1M substance
HCI
135 |[N1|B30;C48] from N1-CO-B30- | 29 |KK[0.14| ESI:(M+H) = colourless
C44 with ag. 1M 787/789/791 (Bry) solid
LiOH, then ag. 1M substance
HCI
136 [ N1|B30|C49| fromN1-CO-B30-| 78 |KK|[0.10| ESI (M-HY = colourless
C46 with agq. 1M 785/787/789 (Bry) sofid
LiOH, then ag. 1M substance
HCI
137 [N1{B21|C47| from N1-CO-B21- | 81 [KK[0.24] ESI:(M+H) = colourless
C45 with ag. 1M 801/803/805 (Bry) solid
LiOH, then aq. 1M substance
HC! |
139 [N1|B21]C48} from N1-CO-B21- | 51 [KK][0.11] ESL (M+H) = colourless
C44 with aq. 1M 801/803/805 (Br,) solid
LiCH, then ag. 1M substance
HCI




Cll1 with aq.
(MtH) !

ag.

flo

I M 785/ 787/ 789 (Br2);
ous IMHCI 78
126 N1 B7 C15 from N1-CO- B

77

anor ph-

C 0.00 ESI:

NaCH,
789/ 791 (Br2) substance

(M-H)

t hen

colourless Cl4 with aq.- 1 M 773/ 775/ 777 (Br 2) soI id
LR Ehen EM-stbsians 12 H—B8 o
Ser. R‘I]-C’O 8t %méhgé' E I:ﬁll—ﬁ( ) = col ourl ess[é"&] mp. ['Cl
no. | wiit h |aq. 1M651/657 yield) sglid LiOH then ag. IM
143 [161]BST|@a8 Erront K -CO3B8 TINI wl K% cmc 40E@uw+w=bdl- Mbts KK [Golouriess
98%/5753} 75% (VEI?’ 1@‘0 |03r E|SE]—| %@W‘%{g"ﬁa@m Subst ancg S0
H 135 MiOFBBUEf‘@fHSW om N1- €O B30- 29 KK 0.4 ESI: |substance
(MrH)| = ol oqugss CA4 with aq. 1M 787/ 789 791 (Br2)
sali then agl 1 M suhstnce HC 136 N1 B30
1451 1183% rcéﬁ ff\‘l’i“ RHCRIET- 7 87K .| 83 ESFS MU= < col our | gQkourless
46 t h| &45 with 4. 785 787/{789 ( Brédp/sseBosBr,L) OH, thepn solid
o) 1 issapi i 107 M S om0
801/ §03/{805 (BFR) so|lid |[Li®H, [hen ag. 1 M substange
146 PE3 10 899 [NronB1-COB1L | 08P Nk BZ TESIOI+RIR 0. [TTESI [colouriess
gm”lH)c CRLOR &SSm [44 W th adl.god 0N BLES08/ 805 (BY2) .y
LiOH, then ag. tM substance
HCI
147 |N1|B21|C49] from N1-CO-B21- | 92 [KK[0.08] ESIk (M+H) = colourless
46 with agq. 1M 801/803/805 (Brz)- solid
LiOH, then ag. 1M substance
HCI
150 [N1[B32|C47| from N1-CO-B32- | 17 [KK[0.14]ESI: (M+H)" =675 colourless
C45 with aq. 1M solid
LiOH, then aq. 1M substance
HCI
167 IN1|B21|C51| from N1-CO-B21-[ 75 | Q [0.35] ESI: (M+H) = colourless
C50 with aq. 1M ~ | 801/803/805 (Bry) amorph-
LiOH, then aq. 1M ous
HCI substance
158 |N1[B32|C51] from N1-CO-B32- | 20 |KK|0.13|ESE (M-H) =673; colourless
C50 with ag. 1M (M+H)" = 675 amorph-
LiOH, then aq. 1M ous
HCI substance
168 |N1|B31|C51| from N1-CO-B31- [ 91 [OO[0.60| ESI: (M+H) = colourless
C50 with ag. 1M 802/804/806 (Br,) amorph-
LiOH, then aqg. 1M ous
HCl substance
160 [N1|B25|C51| from N1-CO-B25-| 82 | Q [0.25] ESI:(M+H) = colourless
C50 with aq. 1M T77/779/781/783 amorph-
LiOH, then aq. 1M (BrCly) ous
HCI substance




Li OH, then aq. 1M substance HCI 110 Ser. NB C
Remarks % El Rf M5 IR [cm11 nmp. [C] no. yield 143 N1
B31 C48 from N1-CO B31- 74 KK 0.11 ESI: (MtH) =
colourless C44 with ag.- 1 M 802/804/806 (Br2) solid

IN'; A—ad 1!\/! o1l Sf Ane,o HCl 14'-_\ [\ I:!Q1 CA7Z 'Frc °C
Ser | 1Y -%gd - BMRES. 25 Lol FTINRE) = c¥Pour dsdR 584 | me-ICl
no. | wj | M 802/ 804/ BOeld(iBr 2) soI id LiOH [then ag.| 1M

161 EironN11CD-B304P 731 | 053"2”j ESIC’(WIH)'-’"CC B3T—"62[Buriess

Y = co] ourljess 1 M

86’%0 ("Q% Mol id |Li OH, 7@5’58%1 (%M subst ancpamorph-
NiOHB2en@491M y om N1- €O B21- 92 KK 0./08 ESI: ous
col ougpess [CA6 With aq. 1 M 801/803/ 805 (Blddstance
ioH ihen agl 1M[substance HCl 1500 NI B32 (A7

ﬁ

5 With agswitMgolsi d. LijOH] t hervzago7ddtssubst ance | amorph-

163 N‘%‘?ﬁﬁ RELICME P COBREKK 9. 1HKESTF] (R @*E)' 675 col our | [elgurless
1 157 om N1- CO- B21 7 0. 35 ESI: Mt
TR G Rl i

=| colfiour th aq. 1M 801/8 05 ({Br2)
afor ph- [Li OH, HEhen . 1Mogs HC substance substance
165 |N1|B33| C6 | from N1-CO-B33-| 78 [KK[0.16] ESI (M+H) = colourless

C5 with ag. 1M 787/789/791 (Br;) solid
LiOH, then aq. 1M substance
HCi
Example 3
5  Ethyl 4{1{3-(1-naphthyl)-N-[[4-(2-0x0-1,3,4,5-tetrahydro-1,3-benzodiazepin-

10

15

20

3-yl)-1-piperidinyljcarbonyl]-D-alanyl}-4-piperidinyl}-1-piperazineacetate (Ser.
no. 81) .

A tetrahydrofuran solution (20 ml) of 380.0 mg (0.84 mmol) ethyl 4-{1-[3-(1-
naphthyl)-D-alanyi]-4-piperidinyl}-1-piperazineacetate was added dropwise
ove'r a period of 40 minutes to a stired suspension of 149.356 mg (0.91
mmol.) CDT in 10 ml of tetrahydrofuran cooled to -5 °C. The reaction mixture
was then stirred for 1 hour at -5 °C and 1 hour at ambient temperature and
combined with the suspension of 206.075 mg (0.84 mmol) 3-(4-piperidinyl)-
1,3,4,5-tetrahydro-1,3-benzodiazepin-2-one in 10 mi DMF. In order to obtain a
homogeneous mixture, the tetrahydrofuran was distilled off at normal
pressure, another 15 mi of DMF were added and the mixture was then heated
to 100 °C for 2 hours. The reaction mixture was evaporated down in vacuo,
the residue was purified by column chromatography using a gradient method
developed in-house using mixtures of dichloromethane, methanol and conc.
ammonia on silica gel, the appropriate fractions were triturated with ether and
the solid obtained (450.0 mg; 74% of theory) was suction filtered and dried.
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158 N1 B32 C51 from N1-CO B32- 20 KK 0.13 ESI: (MH)-
= 673; colourless C50 Wtqzaq. I M(MH)' = 675
anorph- LiOH, then aqg. 1 M'dus HCl substance 159 N1
B31 C51 from N1-CO-631- ‘91 00 0.60 ESI: (MtH) =
| qurl ess Owth ag. I M 802/804/806 (Br2) anorph-
ES); . th +51a1@.’=17pa4ous HCl substance 160 NL B25 C51
fromNL-CO B25- 82 Q0.25 ESI: (M+tH) = colourless C50
with aq. 1M 777/ 779/ 781/ 783 anorph- LiOH then aq. 1M
ExéB@ 4) ous HCI substance 111 Ser. N B C Remarks % El
Rf MSIR[cm'] nmp. [C no. yield 161 N1 B30 C51 from
N1-CO-B30- 73 Q 0.32 ESI: (MtH) = colourless C50 with
Ra8)-4-1 - -{BEnfiB L3/ 8k &ﬁ%)f | f - -
( ﬁs wguﬁit agce%llth N h%ggir&@t;yﬁ%q%ﬁi@%@yg%?hg@
oxeguipaaglineSyl)--pipeyidinyd-dl 4didxebstyl|&4piperidinyiedl- 1M

PR BRI IS SRS o 11 om Mo B35 78 KK

0. 16 &SI T (MFH) "="Ccofourtess Cs wthag. ™
787/ 789/ 791 (Br2) solid LiOH, then aq. 1M substance
ThisandstenpllewiBgsynathepes were carried out using the Chemspeed

astybdod Sl 0aRA KLY el 100 Rheinehafie s, ugdog 1
Augsl ISwitkenapgy.i di nyl ] car bonyl | - D-al anyl | - 4- pi peri di nyl }
-1-pi perazi neacetate (Ser.

Mixture:

AGV 1: 118.862 mg (0.200 mmol) of (R,S)-2-[(4-amino-3,5-
dibromopheny!)methyl]-4-[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-yl)-1-
piperidinyl]-4-oxobutanoic acid in 3 ml THF;

AGV 2: 51.073 mg (0.200 mmotl) of ethyl 4-(4-piperidinyl)-1-piperazineacetate

in 2 m| THF;
AGV 3: 64.220 mg (0.200 mmol) of TBTU in 2 ml DMF;
AGY 4: 1.00 ml (1.00 mmol) of triethylamine;
AGV 5; 1.00 ml 4M sodium hydroxide solution;
AGV 6: 1.00 ml 4M hydrochloric acid;
AGV 7: 6 ml THF.

AGV 1 to 4 were positioned accordingly, then pipetted together by the robot
and shaken for 8 hours at room temperature. The reaction mixtures were
concentrated by evaporation, each combined with 7 ml of ethyl acetate, the
solutions formed were each washed with 10 ml 10% aqueous potassium
carbonate solution and with 6 ml of water and again freed from solvent. The
residues were each dissolved in AGV 7 and after the addition of AGV 5 stirred
for six hours at room temperature. The reaction mixtures were neutralised by
the addition of AGV 8, then concentrated by evaporation. The residues
obtained were each dissolved in 1.9 ml DMF and placed on a microtitre plate.
The samples were in each case separated using an HPLC-MS apparatus




10

no. 81) A tetrahydrofuran solution (20 m) of 380.0 ng
(0.84 mol ) ethyl 4-{1-[3-(1- 10
napht hyl ) - D- al anyl ] - 4- pi pet? di nyl } - 1- pi per azi neacet at e
was added dropwi se over a period of 40 ninutes to a
stirred suspension of 149.356 ng (0O ) CDT i
(AgldﬁnﬂTe@hn@l@gt&&h&Xauleﬁt dri8R &@@Sé\dowes @ﬂé Svsh%m &dﬂple‘%
anfl VD LR OlIAP of KEAEEwERd ool uifer Racs ABfick The
endqspﬁmSSONyeﬁeéﬂﬁdﬁéB ngy (8 84 gnnl) 3-(4- piperidinyh?
1,.3,4 tr 0-1, 3- benzodi azepi n-2-one in 10
Yi SPr{na?bée"z Q@"%ﬁyhl n a honobgeneous mi xture, the
ahydpafupy a d off at normal pressure,
Ege{ﬁ\%otsher g@'ﬁ 281‘0%?%2% Lérlégded and the m xture was
t hen hea{lddH)t»80R3808/80% (Br2)hours. The reacti on
m xture was evaporated down in vacuo, the residue was
purified by colum chromatography using a gradient
Th@%h&@hna%ﬁﬁjﬁ@ne%ﬂ?éﬁe@wﬁmwm -Cividrepepdred
di chl or onret hane hanol and conc amoni a on silica
angisigouslye appropriate fractions were triturated with
ether and the solid obtained (450.0 ng; 74% of
theory) was suction filtered and dried. 112 ESI-NE:

Ser. [(WHHBH [T (24 EXanmRémérks % MS
(RIS)-4-{1-[2-[ (4-am no- 3, 5-di br Dl’er henyl)rrethyl]-4-[4

No. 1. (3, 4-qi hydro-2(1H) -

100 [N E2d bbtﬁbhﬁgbf N1-EGBASIOE Witk | | -8l aspmmu)t ¥|803/609/807
i pari difnyl|} - p| pera2| neacetl c acid (Ser % é 47
Thils and the f"éﬂ ARdrRyPesHEREses| wer e é‘érrz}*l(’@aHbu‘t 05/807/809

usiing the | CagparirRation with AGWIAHI synt hesi sing r gBig)

(Chenspeed 1td Rhei nstraae 32 | CH 4302 _Auqgst

101 |85 |BA8 Can agupiing of NpLO-BAGRH with ) g B62 ny &9 Ot Immdity
of (R $)-2- [(%Warh@s?ibge uent :

di gr ongphenyl ) net h ]-4- 4543 4- di hydro-2(1

H) -loxoqui rafammﬁce ‘j"Lﬂiaq ¥PHef i di nyl | - 4- oxobut anoi ¢

102 [4¢ (B1l4 CQ Hbu 'hﬁﬁvof N‘P‘C&Bﬁ-’@ﬂéﬁh g 0.[200 ERO{M+19f = 767
ethyl 4-(4-pipefid i neaget at e

era
H-C1 and su{)sequenlo
saponification with aq. NaOH

103 [N1|B15|C2| coupling of N1-CO-B15-OH with| 6 ESI: (M+H)" =673
H-C1 and subsequent
saponification with aq. NaOH

104 |N1|B16 | C2] coupling of N1-CO-B16-OH with 5 ESI: (M-HY = 735/737 (Br),

H-C1 and subsequent (M+H)" = 737/739 (Br)
saponification with ag. NaOH
105 |N1iB17 | C2| coupling of N1-CO-B17-OH with| 10 ESI: (M+H)" = 699

H-C1 and subsequent
saponification with ag. NaOH

106 |N1|[B18|C2| coupling of N1-CO-B18-OH with| 4 ESI: (M+H)" = 689
H-C1 and subsequent

saponification with agq. NaOH




in2m THE: AGY 3: 64.220

2 m DM,

triethyl am ne;

AGV 4: 1.00 mni

ng (0.200 mol) of TBTU in
(11 00 mmol ) of
20 AGV 5: 1160 m 4M sodi um hydr oxi de

solution; AGV 6: 1.00 nl 4M hydrochloric acid; AGY 7:
6 THE.__AGQV/ 1 to 4 were nncl ti ’\ne,d_a,g,g_g_y__d_;_p_g_l_%_(_he_p___
Ser. hNne® 4 t{oget her B§MEHES robot P57nd shaken fBY 8
no. [hours gt noomtenperature. The regudid ¢n m xtures vvere
concentlratted by evaporation__each confdiined with 7
107 |0Y1] R C24 crvrling of MALO-IPHRN 8B | 1 & e dERk (Y- *@acﬁ‘m 14/716
washhed jwi tth 1041 alﬂ"@@getﬁ,@hs pot assi Ynel,f; anbeaytat B14/716/718
soljutign gnd with 6 of water and aqalnfreeifrom
ol lvent|. TheapenpipR yihandat di ssgl ved in
108 B0 ©2 bB@plﬁ\@‘i‘JfNHbe ‘BTzoft‘SWV\FRh SUTLTed SIESIOM-BHX = 767
hours gt noomteénperature. The reacti on nmi xtures were
n dutrgliged ByChansd subaequedh of | AGV 6, then
concentrat e@ap(ymﬁ:\ég@mvﬁﬁ lagnNad]lqe resi ques obtai ned
rle fedch ldi ssolved in m_DMF and{placed on a
109 rHl:rﬁith 2e cpupling of NTHeO-SaiPRwither 43 n Bak KMdAiss 799/801/803
separ atled jusi ng. A ddEadieapPar at us 113, Qr@r@Hg%Bowsos/sos
Teghnol|ogijes, Agilent 1100 Serieg Mdyles and
f or| HPLC . |asapendicetiyn withagghadkdc] s of |i nt er est (R} e
Hsted Tung ] SR Wi E g PT U0 S - S WER =
110 [N IE22 | 57| SaoPTop ST - BE2 M, oF dheor yl o s t)
ESI- M5 (M H) -H-£1500/8bg¢@@nt (Br )  (NMHPBE5B67/869/871 (Brs)
803/ 804/ 86 ,on'pounds of gener al
forimul 4 I\I-B-%Z&gv\ﬁcg-hr%‘r?gggrgég% anal ogously: 10 Ser. +N B
111 |OHRE3 K2 | ol@ing wdN1yC@B23-Qidovithl B22 |[C2 dobip(Nitil) o691
NI -|CO- Bl 21 OH wi : =| 803/ 805/807 H O and
suljsequyent (B\rqg‘)d;q %ﬂ%ieiwggé/ 807/ 804
saponification with ag. NaOH
112 |N1|B24 | C2| coupling of N1-CO-B24-OH with| 2 ESI: (M+H)™ = 699/701/703
H-C1 and subsequent (Clp)
saponification with ag. NaOH
113 [N1|B25 [ C2| coupling of N1-CO-B25-OH with| 4 ESI: (M+H) =777/779/781
H-C1 and subsequerd “(Br, Cl2)
saponification with ag. NaOH
114 |N1|B26 | C2| coupling of N1-CO-B26-OH with| 3 ESE (M+H)™ = 681
H-C1 and subsequent
saponification with ag. NaOH
115 |N1| B27 | C2| coupling of N1-CO-B27-OH with| 4 ESL (M-HY =671; (M+H) =
H-C1 and subsequent 673
saponification with aq. NaOH
116 |N1|B28|C2| coupling of N1-CO-B28-OH with| 4 ~ ESI: (M+H)" =685
H-C1 and subsequent
saponification with ag. NaOH
117 | N6 | B21 [ C2| coupling of N6-CO-B21-OH with| 3 ESI: (M+H)" = 837/839/841
H-C1 and subsequent (Bra)
saponification with ag. NaOH




saponification with ag. NaCH (Br2) 101 N5 B13 C2
coupling of N5-CO B13-OHwith 6 ESI: (MH = 682 HCl
and subsequent saponi fi cat! on with aq. NaCH 102 N1 B14
C2 coupling of N1I-COB14-OH with 6 ESI: (MtH) = 767

H and subsequent saponification with

Ser. \¥ |BB5 [ |coupl i ngReaRgs. co- BI 5- pH%i th 6 ESI: NR#H) =
no. 673 H|Cd {and subsequent saponi f ?ﬂgd n with ag. NaCOH
104 N_1B16 C2 coupling of N-CO with 6 ESL.

118 [Nk 18294 C23 spumiing 0BMNJ-COB281OR miih | uks e § el (M= 699/701/703
737/ 739 (Br) SaRoniddudatdnt W tph ag. |[NaOH 105 () B17
C2 icoupling of N1-CO-B17-0H with| 10 E$l: (MH) = 699
H Gl arfd gul3eifisation wpbansN@i bn wifh ag. NaOH 106
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NI—B18 CZz toupting of NI-COBr8=CH W tih4 ESIT (WH) =
689 H C and subsequent saponification with ag. NaCOH
114 Ser. N B C Remarks % M5 no. yield 107 N B19 C2

CO-,B19: th 4
s eRamAs fot Pl draeriabEieraralioh of Phariageutcal
for?riﬂét?o?fé/ Wﬁhgh c%ﬁi%@rmaé 'a%ﬁ@é Sibdhhde dé‘ﬁ@d é&h uﬂc@Sf N1
coupl i ng of CO B20-OH wit'h 4 ESI: H)

gemerﬂlfaﬂnmla dhid subsequent saponi fi cati on W|th ag. NaCH
109 N1 1321 C2 coupling of N1-CO B21-OH with 13 ESI:
(MH" = 799/801/803 HOd and subsequent (Br2);

ExéMptd1 = 801/803/ 805

Capsules for powder inhalation containing 1 mg of active ingredient

Composition:
-1 capsule for powder inhalation contains:

| active ingredient 1.0 mg
lactose | 20.0 mg
hard gelatine capsules 50.0 mg
71.0mg

Method of preparation:

The active ingredient is ground to the particle size required for inhaled
substances. The ground active ingredient is homogeneously mixed with the

lactose. The mixture is transferred into hard gelatine capsules.
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saponification with ag. NaCH (Br2) 110 NI B22 C2

coupling of N -CO B22-H V\h%h 4 ESI: (MH) _ HdO and

subsequent 865/ 867/869/871 (Br3) saponification with

ag. NaOH 111 Ni B23 C2 coupling of N -CO B23-OH with
E hi (MtH) = 691 H d and subsequent

'Ification with ag. NaOH 112 NI B24 C2 coupling of

Nl -COB24-OH with 2 ESI: (M+H) = 699/701/703 H O and

subsequent (Cl2) sapgnification with ag. NaCH 113 N1
IniAsblex oludiopl fon Respinit “@OnB#BinGH migtdf attiESingrédier) =

777/ 779/ 781 H A and subsequent (Br, Cl2)
saponification with ag. NaOH 114 N1 B26 C2 coupling of

CoHhps&&ide6-OH with 3 ESI: (MH) = 681 H O and
u%sequ_ent saponification with ag. NaOH 115 N B27 2
1 pwhpontaigsof N -CO- B27-OH with 4 ESI: (M HY = 671;

X . Hd and subsequent 6 onification with |
a@%%@@ﬁ‘ie NL B28 C2 coupl i n@of 1-CO-B28-CH with 4
behShikobiMrtthiari@®> H C and subgeg@emy saponification

wth ag. NaOH 117 N6 B21 C2 cougl ing of N6-CO B21-CH

disgdiymedetate (wmH) = 837/ 839/ 844.00(P@d and subsequent

(. &aﬁﬁnificatmn with ag. 115 Ser. NB C
pu&Eﬁ%}\% % no. yield 118 IQI{NE(ZJSE'“CZ coupl i ng of
N1- CO-B29-OH with 4 ESI: (MtH) = 699/701/703 H Cl and

Mé’tHQS %ggr?ergar t%nzz)

The active ingredient and benzalkonium chloride are dissoived in water and

~ transferred into Respimat® cartridges.

Exampie lll

Inhalable solution for nebulisers containing_ 1 mg of active ingredient

Compoaosition:

1 vial contains:

active ingredient 01 ¢
sodium chloride 018 g
benzalkonium chloride 0.002 g
purified water ad 200 mi

Method of preparation:
The active ingredient, sodium chloride and benzalkonium chloride are

dissolved in water.
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saponification with ag. NaOH The Exanples that follow
describe the preparation of,pharmaceutical 4

formul ati ons which contain as active substance any
desired conmpound of 5 general fornula (1): Exanple I

E;%@glws for powder inhalation containing 1 ng of
ingredient 10 Conposition: 1 capsule for

powder inhalation contains: active ingredient 1.0 ng
| ac gel atin 50, 0.
is ground to the particle size required for inhaled 20
substances. The ground active ingredient is
Cdopesfereously mixed with the lactose. The mixture is
1 transferred into hard gel ati ne capsules. 116 Exanple
kY ‘r“?ﬂ%%'f‘ﬁm e solution for Respimat(r) containing | ngy
acfVe m@Fédient ngredient 5 Conposq pigg: | puff contains:
active ingredient 1.0 ng benzal koni um chloride 0.002
legithin di sodi um edetate 0.0075 nifP-1G%purified water ad

_prégeélgggé\az%%t hod of preparati o%'grolgle active ingredient

oni um chl ori de are olved in water and
transferred into Respimat(r) cartridges.

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 valve.

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 ml

Method of preparation:

The active ingredient and the excipients are dissolved in water and

transferred into a suitable container.
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15 Exanple |11 Inhal abl e solution for nebulisers
containing 1 ng of active hggredient 20 Conposi tion:
1 vial contains: active ingredient 0.1 g i sodium
chloride 0.18 g benzal koni umchloride 0.002 g 25
Eﬁ&%$é\ﬁd water ad 20.0 m~ Method of preparation: The
i ngredi ent, sodium chloride and benzal koni um
chloride are dissolved in water. 30 117 Exanple IV

Propel | ant gas-operated netering aerosol containing 1
%ME‘%% Wi 2 g OBACHYRRMDSEANSS i f
contains: active ingredient 1.0 ng lecithin 0.1 %
propel l ant gas ad 50.0 pl 10 Method of preparation:
Corhposiiiam:oni sed active ingredient is honbgeneously
usgeg%ed in the mxture of lecithin and propell ant
acﬁg&_u 8NS%spension is transferPd®¥ nto a 15

gluddsessuri sed container with a neggrhgg val ve. Exanpl e

V Nasal spray containing 1 ng of active ingredient 20 -

humarpserum abumin 10 mg
glycofurol 250 mg
water for injections ad 5ml |

Preparation;

Glycofurol and glucose are dissolved in water for injections (Wfl); human
serum albumin is added; active ingredient is dissolved with heating; made up

to specified volume with Wfl; transferred into ampoules under nitrogen gas.

Example VII

Injectable solution containing 100 mg of active substance per 20 ml

Composition:
active substance 100 mg
monopotassium dihydrogen phosphate

= KHoPO4 - 12mg
disodium hydrogen phosphate

= NasHPQO4-2H,0 2mg
sodium chloride ' 180 mg
human serum altbumin 50 mg
Polysorbate 80 _ 20 mg

water for injections ad 20 ml
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active ingredient 1.0 ng sodiumchloride 0.9 ny
benzal koni um chl ori de 0. 023,my 25 di sodi um edet ate
0.05 ng purified water ad 8.1 m  Met hod of
preparation: The active:-ingredient and the excipients

P@Egra%'gﬁ_sm ved in water and 30 transferred into a

container. 118 Exanple VI Injectable
solution containing 5 ng of active substance per 5 m

Conposj tion; active substance 5 | ucose 250
Pqimﬁgteri%ﬁsﬂwmrpwom ,@onqp%%ﬁiwpgfh)gg’ggﬁ@ pﬁgsg\r,gﬁtg%nd
i T BEIA I A3t ore TG RRCr ROIRLHER (S
humareserus albuonin ksl duldedn ackvesiddesdtierdds dissolvegveth eedtings

di ssol ved wit eati ng: de up to specified vol une
mige S Foedtbed volRautt W Ershmedn i ABPOHES: ogen

gas. Exanple VII 20 Injectable solution containing

100 ng of active substance per 20 m  Conposi tion:
ﬁﬂlﬁ:&“ Iyl ubst ance 100 ng nonopot assi um di hydr ogen

phosphate 25 KH2PO4 12 ng di sodi um hydr ogen phosphate

Na2HPO4 2H20 2 ng sodium chloride 180 ngy
Lyophilisate containing 10 mg of active substance

Composition:
Active substance 10 mg
Mannitol 300 mg

human serum albumin 20 mg

Preparation:
Mannitol is dissolved in water for injections (Wfl); human serum albumin is-

added; active ipgredient is dissolved with heating; made up to specified

volume with Wh; transferred into vials: freeze-dried.

Solvent for lyophilisate:

Polysorbate 80 = Tween 80 20 mg
mannitol ' 200 mg
water for injections ad 10ml

Preparation:
Polysorbate 80 and mannitol are dissolved in water for injections (Wil);

transferred into ampoules.
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human serum al bum n 50 ng 30 Pol ysorbate 80 20 ny

wat er for injections ad 20 2@1 119 Preparation:

Pol ysor bat e 80, sodi um chl ori de, npbnopotassi um

di hydr ogen phosphate and  di sodi um hydr ogen phosphat e

issolved in water for injections (WI); 5 human

E)g‘ienﬁ%%l—gl bum n is added; active ingredient is dissolved
with heating; nade up to specified volume with WI;
transferred into anpoules. | ExanpletVill 10

Aaonianing <JJRE A AL UDSINGEF acti ve substance
Conposition: Active substance 10 ng Mannitol 300 ngy
15 human serum al bumn 20 ng Preparation: Mannitol is
Calhpssitiomd in water for injections (WI); human serum
oﬁl bun‘h i s added; ,active ingredient is dissolved with
G eH %,anﬁ%de up t#odBEcified 20 volume with WI :
ladthggsferred into viph fg freeze-dried. Sol vent for

| yophi li sate: Pol ysorbate 80 = Tween 80 20 ng
maigaistaret 200 ng  254@wger for injections ad 10 m

ration;. Polysorbate 80 and nmannitol are dissol ved
mgéﬁe‘%i{rﬁlst?o%?tq nj ect i%ﬂ.&g (WIl); transferred into
Poigund €25 30 120 Exgppl e | X

Preparation:

- Active substance, lactose and maize starch are homogeneousty mixed,;

granulated with an agueous 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 20mg
maize starch 80 mg
highly dispersed silica 5mg
magnesium stearate 2.5 mg

Preparation:

-Active substance, maize starch and silica are homogeneously mixed; mixed

with magnesium stearate; the mixiure is packed into size for 3 hard gelatine

capsules in a capsule filling machine.
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Tabl ets containing 20 ng of active substance 5

Conposi tion: active substapge 20 ng |actose 120 ny

mai ze starch 40 ng nagnesium stearate 2 ng 10

Povi done K 25 18 ng Preparation: Active substance,
E)la?ﬁ 1858 and nmai ze starch are honogeneously m xed;
‘gra[ig'rm—a_ ted wth an aqueous sol ution of Povidone; m xed

wi th magnesium 15 stearate; conpressed in a tablet
press; .weight of tablet 200 ng, Exanple X Capsul es
RROSEOREHEONAINR 24 A 2GUNGISHRBRNCO0 Conpositi on:
active substance 20 ng nmaize starch 80 ng highly

di spersed silica 5 ng 25 nagnesium stearate 2.5 ng
Caompepsitian:i on: Active substance, maize starch and silica

re _hponogeneously m xed; m xed Lt h _magnesi um
acﬁY%ﬁPﬁ?tgﬁc?he m xture i s packed Y%é B'%i ze for 3 hard
ha@@lf@tt(nﬂ@psganmg@é.@% in a capsyf® fid | i ng machi ne.

121 Exanple Xl “Suppositories containing 50 ng of

active substance 5 Conposition: active substance 50
Pr&aralﬁgﬁd.fat (Adeps solidus) g.s. ad 1700 ng

I on:
Hard fat is melted at about 38°C; ground active substance is homogeneously

dispersed in the molten hard fat; after cooling to about 35°C it is poured into

chilled moulds.

Example XII

Injectable solution containing 10 mg of active substance per 1 ml

Composition:

active substance 10 mg
mannitol 50 mg
human serum albumin. 10 mg
water for injections ad 1ml

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 Wil; transferred into ampoules under nitrogen gas.
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10 Hard fat is nelted at about 38C, ground active
subst ance i s honogeneously.,.di spersed in the nolten
hard fat; after cooling to about 35C it is poured into
chilled moul ds. Exanple XIl 15 Injectable solution
containing 10 ng of active substance per 1 ni

“Conposition: active substance 10 ng 20 mannitol 50 ng

human serum al bum n. 1Pategt Cyminer for injections ad 1
m  Preparation: 25 Mannitol is dissolved in water for
injections (WI); human serum al bumn is added;

' i h heati ng; rrade up
: .torl§¥ c,ﬂ(;%c%dé o%sﬁtlrerés 6vifll!qéﬁ-%l\ﬁlI%;g".%,‘\ﬂrjIgnsferred into

anpoul es under nitrogen gas. 122 Patent O ains 1.

Car boxylic acids and estersAof general formula 5 F Ar
O R'NY N~ R ®BXi }~~ 1) wherein 10 R denotes
a m)nounsaturate 5-]jto 7ynmenbered diaza, triaza or
S, S-dj oxio- aﬂah whi_l4e t he

abovek ment i on d hé\leroéﬂlcl e Ked via a nitrogen

t d . 3|
a om an O X4 XX1

1)

wherein

R denotes a monounsaturated 5- to 7-membered diaza, triaza or S, S-dioxido-

thiadiaza heterocycle,

while the above-mentioned heterocycles are linked via a nitrogen atom

and

are characterised by a carbonyl group or sulphonyt group each flanked by
two nitrogen atoms,

may be substituted at one or at two carbon atoms by an alkyl, phenyl,
pyridinyl, thienyl or 1,3-thiazolyl group, while the substituents may be

identical or different,

and the double bond of one of the above-mentioned unsaturated

heterocycles may be fused to a benzene, pyridine or quinoline ring,

while the phenyl, pyridinyl, thienyl, or 1,3-thiazolyl groups contained
in R as well as benzo-, pyrido- and quinolino-fused heterocycles in the
carbon skeleton may additionally be mono-, di- or trisubstituted by
fluorine, chlorine or bromine atoms, by alkyl, alkoxy, nitro, alkylthio,
alkylsulphinyl, alkylsulphonyl, alkyisulphonylamino, phenvi,
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15 are characterised by a carbonyl group or sul phonyl
group each flanked by two,jitrogen atoms, may be
substituted at one or at two carbon atons by an al kyl,
phenyl, } 20 pyridinyl,: thlenyl or 1, 3-thiazolyl

ditt E'}'fé%b'l"gt'fﬁe%%?ﬁgtqt°“9ﬁ @%E‘y@?ﬁﬁ{% fitrody,
abovemnmotacﬂtﬁdmmgqﬁrmmataﬁdmnﬁtﬁtammogarbelsylnay be fused
t r N Ine r

t ﬁeaaﬂg%rﬁma@f%a%wa? amiiaehiboph meshslanedgig Byl

010U RGO BORAIIAS AR R b ARIE R, | do- and

qui nol i no- het érocycl es carbon-skel et on
may zhmfwotmmeﬁlyltl;nob tnﬂmrmnethgﬂsulpimn;ﬂ of Fiilbstomethgtsulphonyl

fluorjne. chlorine .br om ne Y% al koxy,
nitr 8"%9%&‘1*‘8'1%.“69 sgﬁstgpﬁ n‘t'cgll q{ﬁ é‘%ﬂeﬂhonyl ,

al kyl sul phonyl am no, phenyl 123 trifluoronethyl,

al koxycar bonyl ; carboxy, di aI kz{ am no, hydroxy

Argdanedes a@é@pylama@htrml oibnaﬁl?thﬁ aiihydra- md@mhﬂmhw

ey, THane Bt HARHERTAROE S s dyfermiy o,

TH-mdolI-Bqﬂ Oﬂmlhamflyl 3- meth‘yl Mn‘ﬂfﬁblwm-mlmyl 3~thtenyl
trifluoromethyl sul phinyl or trifluoronmeth | sul phonyl

thigzelyhd H-ipAaze- 3’M‘e1sf[i§§M't1b’e'Hﬂ€ZQ|~é’yyier”%f& WYk or

2,%'_(1?1@@[;%29[%{]@&?3 ﬁéﬁb@lﬁ@%h%@ r’?yl_,”(ﬁHHE)IWI or isoquinolinyl

groge,r ahydr o- 2- napht hyl ;- 1H-i ndol - 3-yl,
1-nmet hyl - 1Hindol -3-yl, 1-fornyl- 10 1Hindol -3-yl,
4-i mdazolyl, 1-methyl-4-imdazolyl, 2-thienyl,

3v~FH’!bQHéf bbo@élh‘?&ﬁ:'o}ﬁbd aﬁih'n'aﬂé’ Qﬁ&'he%rbﬁérymattc groups may

1- et hyl - 1H-1 ndazol -3 benzo

2 antﬁDnyﬂy b evornaf-bdif or ylsubbtﬁukan{ ib]théicarbdn, sI@}etou by
inolin ui. nol p, 1 |Ie

2808, SblorBiecor PR plote, yiRY B Sl ey

a@ﬁbdpsoﬁﬁéhWaFR?l %@Dps alﬁényloélktt)xy PHBAYI bhémﬂaikﬁxji he

car bon skel'eton uorine, 'orine or brom ne

atrifiororpethyl, IE%OW?@'@Q@)" earmy@latmawno nitro, hydroxy,
amino, alkylamino, acetylamino, propionylamino, methylsulphonyloxy,

~aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl, alkanoyl,
cyano, trifluoromethoxy, trifluoromethyithio, trifluoromethyl-sulphinyl or
trifluoromethylsulphonyl groups and the substituents may be identical or

different,
Y denotes the methylene or the -NH- group,
Y' denotes the carbon or the nitrogen atom,
X" denotes the pair of free electrons, if Y' denotes the nitrogen atom, or, if Y’
is the carbon atom, denotes a hydrogen atom or a carboxylic acid group

optionally esterified with a lower aliphatic alcohol,

X2 and X* in each case denote the hydrogen atom or the carboxylic acid




10

15

20

25

groups, phenyl al kyl groups, alkenyl, al koxy, phenyl,
phenyl al koxy, trifluorone al koxycar bonyl ,
car boxy, dial kyl am no, nit % hydroxy, 20 am no,
al kyl am no, acetyl am no, propi onyl am no,
net hyl sul lo ith 2ThNec S

o HGHAIB SRR i ToRer AU SR . al kanoy!
cyano, trlfluoronethoxy, trlfluoronethylthlo
trifluoronethyl-sulphinyl or trifluoronethylsul phonyl

WI@rtbaﬁO\aﬁmthai@tw@&pne behelsomey mese thamene 8 they groups X

204, % € t t

X gjr(oéPk E{ﬂtaﬁgn 8@%% Fbg'cf)'gagrg Vt#cﬁcg(ﬁm |rd ofggfr:}tldgt)m 30
X1 denotes the pair of free electrons, if Y denotes
t.he nitrogen atom or, if Y1 is the car bon atom
andenot es a hydr ogen atom or a carboxylic acid group
optionally esterified with a | ower aliphatic al cohol,
X3 and X4 in each case denote the hydrogen atom or the

R’ denotieeya groupcofiger®dtal fgmoulp optional 1y esterified with
a lower aliphatic alcohol, with the proviso that at
| east one but al so not nore than one of the groups X1,
X2, X3 or X4 contains an opt |(§H1ally esterified
carboxylic acid func Y R denotes a group of
general fornmula CH3/ 3 N)rrﬁ\)(“CI—Q)q YW()p -Y2 2 10 X,
(I'la) wherein y2 otes t arbon or, if massunes
the value 0, al SG the nitro r? @tom 15

p

X* , (lla)

wherein
Y? denotes the carbon or, if m assqmes the value 0, also the nitrogen atomn,
Y®, which is always different from Y?, denotes the carbon or nitrogen atom,
X2 denotes a group of general formula
CHZCOZR"- | , (1)
wherein
R? denotes the hydrogen atom or a Cy.s-atkyl group,

or, if Y is the carbon atom, it may also denote the hydrogen atom or the

. carboxylic acid group optionally esterified with a lower aliphatic alcohol,

m denotes the numbers 0 or 1,
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Y3, which is always different from Yl, denotes the
carbon or nitrogen atom denotes a group of

general formula 20 CH2CO2 (I'11) wherein R2 denotes
t he hydrogen atomor a Cl_5-al kyl group, 25 or, if Y2
Is the carbon atom it may al so denote the hydrogen
atomor the carboxylic acid group optionally

p deh&es thedumbehs @ 1,@@r3 ahdphatic al cohol, m denotes
the nunbers 0 or 1, 125 p denotes the nunbers 0, 1, 2

or 3 and q denotes the nunbers 0, 1 or 2, 5 while the

th I 1, 2 3,
@ GobE R R BB AR 2E T T o) Cor (1a) N1 2 xab

QX2C 30 10 @ R (11b), (1 ©, or S Xzd N (11d)
wher.ei 15 b, X2 d X2d d te t d
R sl LR 1A CRIRY SSOHEE e YEMBSI 13 Okt or | 1 o

with a lower aliphatic alcohol, } o denotes the

nunbers 0, 1, 2 or 3 and 20 R3 denotes the hydrogen
orainenyfithe gréupsoflibhdJlcker (Hd) ne or bromi ne atom an

al kyl, al koxy, nitro, trifluoronethyl, hydroxy, am no,

acetyl am no, am nocarbonyl, acetyl or cyano group,

N\
b X2c:
< /[::;B—X ' . | =
! ()u 3 : : ()o

Y (llc), or

wherein

X%, X** and X2 each denote the hydrogen atom or a carboxylic acid group

optionally esterified with a lower aliphatic alcohol,

o denotes the numbers 0, 1, 2 or 3 and

R® denotes the hydrogen atom, the fluorine, chlorine or bromine atom, an
alkyl, alkoxy, nitro, triflucromethyl, hydroxy, amino, acetylamino,
aminocarbonyl, acety! or cyano group,

while, unless otherwise stated, the above-mentioned alkyl groups or the
alkyl groups contained in the above-mentioned groups contain 1 to 5 carbon

atoms and may be straight-chain or branched,

the tautomers, the diastereomers, the enantiomers, the mixtures thereof and
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25 while, unless otherw se stated, the above-nenti oned
al kyl groups or the alkyl groups contained in the
above- nmenti oned groups con%ain 1to 5 carbon atons
and may be straight-chaiin or branched, the tautoners,
ereoners, the enantioners, the mi xtures
th%%éFgﬁgiéﬂd 126 the salts thereof. 2. Carboxylic
acids and esters of general fornmula | according to
claiml1l, wherein 5 R denotes a nonounsaturated 5- to
2. ﬂafeﬂa@élﬁ@d:lctﬁ %ﬂchestfefa ef generaldormniad acaerdinchioadaiay A,
ﬁ{ocycle whi |l e the above-nenti oned heterocycles
are inked via a nitrogen atom 10 and are
characterised by a carbonyl group or sul phonyl group

n each case fl an b Wo njtrogen atons,
R QGB%?FWQBOH@SQAU@ﬁg% n%’a -gHarRer. &drﬂi%%ﬂrlt"a%%’ﬁ \gﬁq@@"do'
thltapla%)flet g,es t hi azol yl group, and the doubl e bond
of one o t%e above- menti oned unsat ur at ed

hetenocycl es may be fused to a benzene, pyridine or

TR O S T sen s Bl or g aried e s Aifien gom

W%hb as benzo-, pyrido- and quinolino-fused
heterocycles in the carbon skeleton may additionally
be nono-, - or trisubstituted by fluorine, chlorine

zefgﬁﬁ%’g@%ﬁ%ﬁ@oﬁl CpBhyiameRls’ Sibnsky e iy PR tase

sflbaked benie nitedgohpeatommgent i cal or different,
denotes a phenyl, 1 -naphthyl, 2-naphthyl,

1,2,3,4-tet rahydr 0- 1- napht hyl or : )
2 sy DX ARERAUL Y dtbor a¥dm By Bhenif, pyridinyl, thienyl or

1,3-thiazolyl group,

and the double bond of one of the above-mentioned unsaturated
heterocycles may be fused to a benzene, pyridine or quinoline ring,

while the phenyl, pyridinyl, thienyl, or 1,3-thiazolyl groups contained
in R as well as benzo-, pyrido- and quinolino-fused heterocycles in the
carbon skeleton may additionally be mono-, di- or trisubstituted by
fluorine, chlorine or bromine atoms, by alkyl, alkoxy, trifluoromethyl,

| amino, cyano or acetylamino groups, while the substituents may be

identical or different,

Ar denotes a phenyl, 1-naphthyl, 2-naphthyl, 1,2,3,4-tetrahydro-1-naphthyl or

- 2,3-dihydrobenzo[bjfur-5-yl group,

while the above-mentioned aromatic and heteroaromatic groups may
additionalfy be mono-, di- or trisubstituted in the carbon skeleton by
fluorine, chlorine or bromine atoms, by alkyl groups, alkoxy,
trifluoromethyl, nitro, hydroxy, amino, aminocarbonyl, acetyl or cyano
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whi |l e the above-nentioned aromati c and heteroaromatic
groups nmay additionally nmono-, di- or
trisubstituted in the carbdn skeleton by fluorine,
chlorine or brom ne atons, by alkyl groups, alkoxy,
trifluo t njitro ydr. ] i nocar bonyl ,
agﬁlﬁﬁg %’?%%QBH@!?HS&@%% ‘gﬁ%‘iﬁaﬁg} Qﬁﬁg tuents maybe
identical or different, Y denotes the nethylene or the
-NH group, 5 Y denotes the carbon or the nitrogen
Y denptes the metviene or thai-NHareye el ectrons, if Y
denotes the nitrogen atom or, if Y is the carbon
atom the hydrogen atomor the carboxylic acid group
Y aeniotesathisycariesrt er thiirsogert atoan,| ower al i phati ¢ al cohol ,
10 X3 and X4 each denote the hydrogen atomor the
carboxylic acid group optionally esterified with a
X' qenRlestd bBIn3F frEe @R, if W' danbha tHéQth'rég%érI @, &, it Y' is
| east one but also not nore than one of The groups Xi,
the sarkgn atgmotheXaydrogeraaiosn antheptarbowylicyaciss grauipf opdignally

ar-bgxylic acid. function .and R denotes a group of
esgeéwgﬁa%ﬁ%l%mr&"ﬁ%'c #Eghols o/ (a)q o Xz . (11a) 20
wherein Y2 denotes the carbon atomor, if m assunes

w3t he value 0, may also denote the nitrogen atom 25
X vod Xheagh denaie ike/Bydioges i or thiearboxyisrrsie greure

opﬁ&ﬁﬁ%s?éfg} ,’gﬂ %g@ﬁgpaﬂ)ﬁ.%ﬁb aidhoflenotes a group of

gene ru

with the proviso that at least one but also not more than one of the groups X,
X2, X3 or X* contains an optionally esterified carboxylic acid function, and

R’ denotes a group of general formula

X , (1)
wherein

Y? denotes the carbon atom or, if m assumes the value 0, may also denote

the nitrogen atom,
Y®, which is always different from Y?, denotes the carbon or the nitrogen atom,

X2 denotes a group of general formula
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or a Cl_5-al kyl group, i , If Y2 is the carbon
atom al so denotes the hydrogen atom or the carboxylic
acid gro p optionally esterified with a | ower
al i phati c al cohol, enotes t nunbers 0 or 1, p
denotes the nunbergﬁg?E%ﬂor 2 andqﬁa denotes the
nunbers 0, 1 or 2, 15 while the sumof m p and g may
assune the values 1 or 2, or one of the groups X2b S
whereinrga 3 20 (11 b), or N, (Il1d) wherein X2b and
X2deach denote the hydrogen atom or the carboxylic
acid group 25 optionally esterified with a | ower
Ratiéndies the @ydroben atan deadd esalkjigrombers 0, 1, 2 or 3
and R3 denotes the hydrogen atom the fluorine,
chlorine or bromne atom a 30 nethyl, nethoxy,
nj i t b i
O eSS MDY ARIR, Atk gRhofk NP1 GRMEN S of i pBrpoxvic
aaift g aptionktly estiekified gitbupoweo atiphatiedalcohdlhe
above-nenti oned groups contain 1 to 4 carbon atons
and may be branched or unbranched, 5 the tautomners,
midefotlisank YUAMERS §.ortne enantioners and the salts
thereof. 3. Carboxylic acids and esters of genera
formula | according to claiml1l, whereini 10 R

_ 5- to 7-nmenbered diaza,
P ?’ﬁbgégﬁj&?n@@g%ﬁr@ﬁ (g{)ﬁltaﬁﬂl adi aza heterocycl e,
q denotes the numbers 0, 1 or 2,
while the sum of m, p and g may assume the values 1 or 2,
or one of the groups
707 R /‘/L\N
(llb), or , (lid)
wherein

X?® and X** each denote the hydrogen atom or the carboxylic acid group

- optionally esterified with a lower aliphatic alcohol,
0 denotes the numbers 0, 1, 2 or 3 and

- R® denotes the hydrogen atom, the fluorine, chlorine or bromine atom, a

methyl, methoxy, nitro, trifluoromethyl or cyano group,
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whi |l e the above-nentioned heterocycles are linked via
a nitrogen atom and 15 arﬁzcharacterised by a

carbonyl group or sul phonyl™group each flanked by two
nitrogen atons, may be substituted at a carbon aton1by

wilsh D2 h it st iner Ao "SRl Bt hEC

alkyl g@oW@@ﬂgmelyn it SiSod-megntioned gupsR@ntdin Wol4ecdrben
phenyl groups contained in R as well as benzo-,

atamslaﬂstmam@e brgnefifchen IHEERERR het er ocycl es may
additionally be nono- or disubstituted in the carbon
skeleton by fluorine, chlorine or brom ne atons, by

thedsitpimerseth b aigstereofdrsidhe mabhijdmesr and/ tveosaitsdbpeof.
while the substituents may be identical or different,
30 Ar denotes a phenyl, 1-naphthyl, 2-naphthyl,

3. 1C§rb%xgﬂé @do%héﬁ sltez%a&h EMéraPrformu | according to claim 1,
3-di hydr obenzo fur 5- group, il

Wiﬁefelfezrrentl oned aromatic and het er oaromati ¢ groups nay
additionally be nono-, di- or trisubstituted in the
carbon skel et on by 130 fluori ne, chlorine or bromne

R dkad®s donomBlngaturdiBd Bowy/7-ridrhbéredr 8R4 iihza oNSdE-aixido-
or am no groups and the substituents may be identi cal

thiggliazgi et@iosmele, 5 Y denotes the nethyl ene or - NH
group, Y denotes the carbon or nitrogen atom X1
denotes a pair of free electrons, if Y denotes the

nivihileghe adloeaimeitionel héteriosycléd at-élmlcear\hera ritrogen atuen
hydr ogen atom or the carboxylic acid group optionally

{a@gterl fied with nmethanol or ethanol, 1 X3 and X4

each denote the hydrogen atom or the carboxylic acid

group optionally esterified with nethanol or ethanol,
are characterised by a carbonyl group or suiphonyl! group each flanked by

two nitrogen atoms,
may be substituted at a carbon atom by a phenyl group,

and the doubie bond of one of the above-mentioned unsaturated

heterocycles may be fused to a benzene, pyridine or quinoliné ring,

while the phenyl groups contained in R as well as benzo-, pyrido- and
quinolino-fused heterocycles may additionally be mono- or
disubstituted in the carbon skeleton by fluorine, chlorine or bromine
atoms, by methyl, methoxy, triflucromethyl, or cyano groups, while the
substituents may be identical or different,

Ar denotes a phenyl, 1-naphthyl, 2-naphthyl, 1,2,3,4-tetrahydro-1-naphthyl or
2,3-dihydrobenzo[bJfur-5-yi group, |

while the above-mentioned aromatic and heteroaromatic groups may

additionally be mono-, di- or trisubstituted in the carbon skeleton by
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15 with the proviso that at |east one but also not
nore than one of the group sl X2, X3 or X4 cont ai ns
an optionally esterified carboxylic acid function, and
R1 denotes a group of general formula 20 CH3 /3 1N

T R D S R R

t Neydroxy ogeMincedrotps ¥ad td saetistitgeras wasbelidehticsingr from
Y' . denotes the carbon or the nitrogen atom 131 X2

deditierent.a group of general fornmula { CH2CO2R2 , (111)
5 wherein R2 denotes the hydrogen atomor a
straight-chain or branched Cl1 4-al kyl group, 10 or,
Y idengtes the trhethglenban -HHegrowg, so denot es t he hydr ogen
atomor the carboxylic acid group optionally
esterified with nethanol or ethanol, mdenotes the

YNYSRAES tHL 4rbbn ok hitfodddRbRS the nunbers 0, 1 or 2 and
q denotes the nunbers 0, 1 or 2, while the sumof m p

and gumay assume the values 1 or 2, 20 or one of the

x93 8iREs g)poairI of%ree electrons, if Y' denotes the nitrogen atom, or, if Y'is

the carbon atom, the hydrogen atom or the carboxylic acid group optionally

esterified with methanol or ethanol,

X% and X* each denote the hydrbgen atom or the carboxylic acid group
optionally esterified with methanol or ethanol,

with the proviso that at least one but also not more than one of the groups X',
X2, X2 or X* contains an optionally esterified carboxylic acid function, and

R’ denotes a group of general formula

X , (lla)
wherein

Y2 denotes the carbon or, if m assumes the value 0, also denotes the nitrogen

atom,

Y®, which is always different from Y, denotes the carbon or the nitrogen atom,
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R (11b), N, (lid) 25 wherein X2b and X2d each

denot e the hydr ogen atom qf,, the carboxylic acid group
optionally esterified with et hanol or et hanol, 30 o
denotes the nunmbers 0, 1 or 2 and 132 R3 denotes t he

2hydroge om. the fluorine, chlorine or brom ne atom
X %%%%@p%@f%r%ﬁowaﬁ uor onet hyl group, while,
unl ess ot herw se stated t he above-nenti oned al kyl
groups or the al kyl rpups contained in the
above- nent i oned gﬂHﬂﬂBD ntain 1.{#)4 carbon atons
and may be straight-chain or branched, the tautdtners,
t he di astereoners, the enantiomners and the salts
t deesin. 10 4. Carboxylic acids and esters of genera
formula | according to claim1, wherein R denotes the
3,4-di hydro-2(1 H) oxqu|nazoI|n 3-yl,
2 I -
2R R e gl oo spgeptofals ooty
29050um, 1, 3, 4, 5-t et rahydr o- I 3 benzodi azepi n- 3-yl ,
3,4-dihydro-2(1FD oxopyrido[3,4-d]pyrinidin-3-y| or
3, 4-di hydr o- 2, 2-di oxi do- 2, 1, 3- benzot hi adi azi n- 3-yl
or, gﬂa%@, th&lcaftRstoh e, bk &ﬁiﬁég h’fé’ﬁ}idrﬂ)géb{ dtan P iR arboxylic

'A- ami no- 3, 5- di bronDphen

acigl- gfpgp»@pgomlbq eﬁéerpfgadpwahmethanol or ethanol,

3, 5-di chl or o- 4- et hyl phenyl , 3, 4-di bronophenyl ,
3- br ono- 4, 5- di net hyl phenyl
m Gerfotds Monomberes byt phenyl, 3-chl oro- 4-net hyl phenyl,
- 3,4-difluorophenyl, 4-hydroxyphenyl, 1-naphthyl,
3, 5-di br ono- 4-f 1 uor ophenyl ,
e i r phenyl,
P %"?‘%‘??fﬁ%”?ﬁéft‘ghmﬁ@ (trifluoromet hyl)-phenyl
3, 5-di net hyl 25 4-net hoxyphenyl,
4- am no- 3, 5-di chl or ophenyl, 2,4-bis-(trifluoromethyl)-
q‘%ﬂ@ﬁ%ﬂgeéﬂwﬂéﬁtib? henyl , 3, 4-di net hoxyphenyl ,
3, 4-di chl orophenyl, 4-brono- 3, 5-di chl orophenyl
2-napht hyl, 2, 3- dlhydrobenzo[b]fur 5-yl,
while thessumiaftnn,ahgiad g-nayassirhg thevalzes-1dirchl or opheny|
group, 30 Y denotes the nethylene or the -NH group,

or one of the groups
X()o R3 "‘/4\
(Ib), or N , (Ild)
wherein

% and X* each denote the hydrogen atom or the carboxylic acid group

optionally esterified with methanol or ethanof,

o denotes the numbers 0, 1 or 2 and
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Y' denotes the carbon or the nitrogen atom X1 denotes
a pair of free el ectrons, i12 Y' denotes the nitrogen
atom or, if Y is 133 the carbon atom the hydrogen
atom the car boxylic aci‘d or the nmethoxy- car bonyl

RSNl R SRS R A B Y

meehyhtrasthbie oc ariflderoraéibm goupl f m assunmes the val ue 0,
also the nitrogen atom Y3, which is always different

from Yl, denotes the carbon or the nitrogen atom

witfe, ARMESSENENALO VRIS, (BERe-ERiBHeY EIREGRITEs: or&ﬁé gw

greupaicghtainsukinthe abbresmodrein€d_gfemiskedntaigriotopd carboni dtoms
i S .t n.ato denotes the hydrogen atom
a'?ffffﬁé{é)%ﬁi%@%ﬁ?l g?aé‘(?}"eg’gr oup optionally esterified
wi th met hanol or ethanol, m denotes the nunbers 0 or

1, .
the tautgmers, the diastereomers, the enantiomers and the salts thereof.

4. Carboxylic acids and esters of general formula | according to claim 1,

wherein

R denotes the 3,4-dihydro-2(1H)-oxoquinazolin-3-yl, 2,4-dihydro-5-phenyl-
3(3H)-oxo-1 ,2,4~triézol-2-yl, 1,3-dihydro-2(2H)-oxoimidazo[4,5-c]quinolin-3-yl,
2-ox0-1,3,4,5-tetrahydro-1,3-benzodiazepin-3-yl, 3,4-dihydro-2(1H)-
oxopyrido[3,4-d]pyrimidin-3-yl or 3,4-dihydro-2,2-dioxido-
2,1,3-benzothiadiazin-3-yt group,

Ar denotes the 3,5—dibromo-4-hydroxyphenyl, 4-amino-3,5-dibromophenyt,

- 4-bromo-3,5-dimethylphenyl, 3,5-dichloro-4-methylphenyl, 3,4-dibromophenyl,

3-bromo-4,5-dimethylphenyl, 3,5-dibromo-4-methyiphenyl, 3-chloro-
4-methylphenyl, 3,4-difluorophenyl, 4-hydroxyphenyl, 1-naphthyl,
3,5-dibromo-4-fluorophenyl, 3,5-bis-(triflucromethyl)-phenyt,
3,4,5-trimethylphenyl, 3-(triﬂuoromethy!)—'pheny!, 3,5-dimethyl-
4-methoxyphenyl, 4-amino-3,5-dichlorophenyl, 2,4-bis-(trifluoromethyl)-
phenyl, 3,4,5-tribromophenyl, 3,4-dimethoxyphenyl, 3,4-dichlorophenyl,
4-bromo-3,5-dichlorophenyl, 2-naphthyl, 2,3-dihydrobenzo[b}fur-5-yl,
1,2,3,4-tetrahydro-1-naphthyl or 2,3-dichlorophenyi group,

Y denotes the methylene or the -NH- group,
Y denotes the carbon or the nitrogen atom,

X' denotes a pair of free electrons, if Y' denotes the nitrogen atom, or, if Y' is
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p and g in each case denotes the nunbers 0, 1 or 2,
134 while the sumof m p3§nd g may assune the val ues
| or 2, or one of the groups 5 S XZb X2d 01 R3
(litb), or IV (lid) wherein 10 X2b denotes the

€ I

QLRRHRNGR R Aorblin SRIMOI oo -G png 08,

canlyshiybgesupadradn or t he carboxylic acid group optional I y
esterified with nethanol, 15 o denotes the nunbers O,
1 or 2 and R3 denotes the hydrogen atom or the
1t awhil e, unless otherw se

R ﬂérfdt%?é%@ﬁﬁ‘é# %{(ﬁéﬂﬂrﬁﬁled al kyl groups or the alkyl
1 groups contained in the above-nenti oned groups
contain 1 to 4 carbon atons Cﬂﬂad may be straight-chain
or branched, the taut di astereoners, the
enanti oners and theﬁr?é\ Mereof. 25 5. The
fol Il ow ng carboxyl i ¢; aci ds ‘and esters of general
formia I accordig'to clalGhld; (1) ethyl 4-{1
-[3,5-di bromo-N-[[ 4- ?\@ 4-@i hydr o- 2( 1H) - oxoqui nazol i n- 3
-yl)-1- 30
pi-peridinyl]car bonyl ] - D-tyxosyl ] - 4- p(i"g?ri di nyl } - 1- pi pe
razi neacetate, 135 2)
4-{1-[3,5-di bronp-N-[[4-(3, 4-di hydro-2(1
H) - oxoqui nazol in-3-yl)-1

Whﬁrglérl di nyl J carbonyl]-D-tyrosyl]-4-piperidinyl}-1-pipe
razi neacetic acid,

Y? denotes the carbon atom or, if m assumes the value 0, also the nitrogen

- atom,

Y?, which is always different frdm Y!, denotes the carbon or the nitrogen atom,
X? denotes a group of general formula

CH,CO2R? , (i)
wherein

R? denotes the hydrogen atom or a straight-chain or branched Cy.s-alkyl

group,

or, if Y? is the carbon atom, also denotes the hydrogen atom or the carboxylic

acid group optionally esterified with methanol or ethanal,
m denotes the numbers 0 or 1,

p and q in each case denotes the numbers 0, 1 or 2,
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(3) 1, 1-dinethylethyl
4-{4- [3 5-di brono-N-[[ 4- (3 4- di hydro-2(1 H) 5
oxoqui nazol i n-3-yi)-1- plperldlnyl]carbonyl] D-tyrosyl]
-1- pi perazinyl }-1- piperidineacetate, (4)
4-(4-[3, 5-di bromo-N-[[4-(3,4-di hydro-2(1
H) - oxoqui nazol i n-3-yl) - 1-pi peri -
widllentyle] suain by plarid ¢ yaysadslimie thiepelas hyt 2; 1- pi peri di ne
acetic acid, 10 (5) nethyl
-[3, 5-di bromo- N-[[4- (3, 4-di hydro-2(1

039 in-3-yl)-1-
orplnperlg ﬁ@i iicar bonyl]-D-tyrosyl]-[1,4']bipi peridinyl -
-acetate, (6) 1'-[3,5-dibrom-N-[[4-(3,4-dihydro- 2(1

H) - oxoqui nazol in-3-yl)-1 15
pi peridi pyTRearbonyl ] -D-tyrosyl]-[1, é ] bi pi peri dinyl -
-acetic 3 d
endO\QP 4
nazol {\Y& 3- N
yl)-1-pi peridi nyl ]ng?’bonyl ] -Of}tyr osyl ] - 1-pi per azphd))l }-
cycl ohexanecar boxyl ate, 20 (8)
endo-4-{4-[3,5-di brono-N-[[4- (3, 4-di hydro-2(1
h%re@(oqw nazolin-3-yl)-1-
pi peri di nyl]carbonyl]-Dtyrosyl]-1-piperazinyi}-cycloh
exanecar boxylic acid, 25 (9) ethyl

X8 xlendtelsahg &yﬁrmgdmrainm dt-the a(By4lic abigdyroug (ophl;onadbyo qui n

C‘ueij ‘ﬁ'ﬁbgﬁtflﬁwpfégﬁ?&hyl ]-D-tyrosyl]-1-pi perazinyl }-
cycl ohexanecar boxyl ate, (10)
X X0-4-{4-[3,5-di brono-N-[[4-(3, 4-di hydro-2(1
X El)iebﬁtﬁ@rdhﬁ ﬁiz(drdgensatgm) erithe garboxylic acid group optionally
ri di car onyI ]-D-tyrosyl]-1-piperazinyl}-cycloh
el o d, (11) ethyl
4-{4-[ 3, 5-di brom) N-[[4 (3,4-di hydro-2(1
H) - oxoqui nazol i n- 3-yl
O(Fﬁ']ﬁﬁ b arsHdnl o1 Bnﬂyr osyl ] - 1- pi per azi nyl } - 1- pi pe
r| di neacetate, 136 (12) nethyl
-[ 4- am no- 3, 5-di brono- N-[ [ 4- (2- oxo0-1, 3, 4, 5-t et rahydr
Racdénqt& the hydrogen atom or the triflucromethyl group,
benzodi azepi n- 3-yl ) - 1-pi peridinyl]carbonyl]-D phenyl al
anyl]- [1,4']bipi peri di nyl -4-acetate, 5

while, unless otherwise stated, the above-mentioned alkyl groups or the alkyl

X7 et hyl

5-di bromo- N-[[4- (3, 4Md 2 2( 1H) - oxoqui

groups contained in the above-mentioned groups contain 1 to 4 carbon atoms
and may be straight-chain or branched,

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

5. The following carboxylic acids and esters of general formula | according to
claim 1:

(1)  ethyl 4-{1-[3,5-dibromo-N-[[4-(3,4-dihydro-2(1 H}-oxoquinazolin-3-yl}-1-
piperidinyljcarbonyi]-D-tyrosyl]-4-piperidinyl}-1-piperazineacetate,
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szlg)

- [ 4- am no- 3, 5- di br ono- N'Hs4 (2-oxo0-1, 3,4, 5-tetrahydr
o 1, 3-
benzodi azepi n- 3-yl ) - 1- pi-peri di nyl ] car bonyl ] - D- phenyl al

(2&n 4 -{1- 31 5- dlllrom%-ﬁ(?ﬁ &' A )élhydrg‘&ﬂ Ill)go%%u‘?nazopn (31)?]!3-1-
3r f) ﬂbg‘fcﬂﬁyl]t@rﬁorﬁd]@@fr%ﬂ] HdiperididylPxPiderdzifedcéths aady

benzodi azepl n-3-yl)-1-piperidinyl]carbonyl]-D phenyl al
nyl LNyl i direace g _et hyl
Y 1 BRI (B S SRR Bro-2EH)
H) - Qmmqumaabm-eryl)&inp)erithnyl]ﬁarbonyt] D-tyrosyl]-1-piperazinyl}-1-
pi per.i di carbonyl ] - 3, 5-di net hyl - D, L- phenyl al anyl ] - 4
- pi ri%ﬁ"‘?'?f%?%‘}e {ate: pj per azi neacetate, (16) ethyl
4={1-[3,5-dichloro-N-[[4-(3, 4-di hydro-2(1
-oxoqui nazol in-3-yl)-1-

| (49)| pe¢ (43[3)54d]hralmend3[ﬂ4]-(344 nidrtykiyd)-QaH)-oxoqumazolm 3-yl)-1-piperi-

(gD A i ity e BB ARG

H) - oxoqui nazol i n-3-yl) - 1-
peridin L- phenyl al an pi peridin

bonyl ]
(55) 1- rpethyt }s/lz[%S?@ébg{%@#[[ﬂwﬂwhy@r@h@m%-oxoqumazohn 3- ¥)-%-

ﬁl) { cjgé%lﬂkf 'ﬁ%rm -A%‘F)@%yl? Y HiSip8fidinl-4-acetate,

pi peridinyl]car bonyl ]-4,5-di nmet hyl - D,

- L-ph | al 1- t at
(egop(ﬁ-{g 5&.&3%%M[[f(§4 Ry a2 - okobamaoing s L2t

[ 3, é?'kf?r'i %’r{ygﬁ F){? %ylfl Y Apéfidinyl-4-acetic acid,

qu|
p| perl di nyI ] car bonyl ] -4- et hyl - D,

PRI S S5
car ggn lf)%ﬁﬁﬁnM]E%@oéyliﬂml]afgﬁréﬂhﬂg] |

per icyCloetanecaphpetatej neacet ate, (21) et hyl
4-{4-[4-bromo- N-[[4-(3, 4-di hydro-2(1
H) - oxoqui nazol i n-3-yl)-1- 5

(8pi pendgisry- wrdmawolw%[zﬁ(siuwwmyzplfu) Sl Rny3-yh-4-

| perazj eri di neacet’at e,
4?1%{9&' imﬁﬂﬁamqnyﬁlf -Byrasyl- hwqyaglpyi}-cycl)ohexanecarboxyi|c
H) - axpaui nazol i n-3-yl ) - 1-

(9) ethyl exo-4-{4-[3,5-dibromo-N-[[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-
yl)-1-piperidinyl]carbonyl}-D-tyrosyl]-1-piperazinyl}-
cyclohexanecarboxylate,

(10) exo-4-{4-[3,5-dibromo-N-[[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-yl)}-1-
piperidinyl]carbonyi]-D-tyrosyl}-1-piperazinyl}-cyclohexanecarboxylic

acid,

(11) ethyl 4-{4-[3,5-dibromo-N-{[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-yl)-1-
piperidinyljcarbonyl]-D-tyrosyl}-1-piperazinyl}-1-piperidineacetate,
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pi peridinyl]carbonyl]-3,5-dinethyl -

L- phenyl al anyl ] - 4- plperldlﬂg|} 1- 10 pi per azi neacetic
acid, (23)

4-{1-[3,5-dichloro-N[]4- (3 4-di hydro-2( 1H) - oxqu|nazo
[in-3-yl)-1-

pi peri di nyl ] carbonyl | - 4- net hyl - D, L- phenyl al anyl ] - 4- pi p

12 Iehém [M-Y-aRiimsBEZHibeaaeiN-f4qeicko- 1.3 4 B4etrahydro-1,3-
( )" i( —tﬂ:ﬁgréno N-[[4-(3,4 ‘ﬂdla(hydroo (4(H) [)E;(qumnazol

. n- Qegzqdlazeqmﬁafl) timigardalsarRarylld- phenylalanyl]
di nyl }-1-
act AP IPRBEE {3 e o v (105 & ol o202
H) - oxoqw nlazgl [ goﬁ IyI ) - | N
(1§} pitkamihars AR ERN AR P louely et i
-~ acl ﬂenﬁ&ﬁézeﬂb n;hgq%.gém%a%&ﬁﬁ:d-ﬁhénﬂbmf]n- 2(1

- 0Xoqul na
p| p{i‘h&i—dﬁlpl}bbﬂldlaﬂb@ﬂﬁbﬂlc deidet hyl - D, L- phenyl al anyl ] -4-pip
eridinyl}-1- piperazineacetic acid, (27)
4-{1-[3-chloro-N-[[4-(3, 4-di hydro-2(1

(149 - emul{m%@miﬁo% S’Jd)brémo N—[[4 g-oxo -1,3,4,5-tetrahydro-1,3-
pi peri‘di nyl'] car bonyl | -

L- phengadiazepjn-B- sd)-mmndmma}bow!]%pbepﬁlamyﬁéac etic
aci gi?gg%ﬁsf}p{;ﬁ&fpl%é@'%%&fatN[[4 (3, 4-di hydro 2(1

plperldlnyl]carbonyl] 3, 5- dlnEthyI
| al an -1- plﬁgra2|nyl perldlneacetlc

(@c. athyié@ 4 msp N4 (3et- HWV@[’Q@U H) oxoquinazolin-3-yl)-1-
¢ ARSI A ch R Ly Bogrin

L- ppipeydzheavekdted- pi peri di nyI }- 1- pi perazi neacet at e,
5 (30) nmethyl 1'-[N-[[4-(3,4-dihydro-2(1
H) - oxoqui nazol i n-3-yl) - 1-

I A -N= (L =
“ @agg me 13, 54{18’98?? ME‘ p E;Qﬁa{ﬁrolz(hﬂn bgbtﬂnﬁéiq@( :fitxll) #
H) - pmeqdnng&wbonyi]%yhgthyl -Dd_-phenytalanyl]-4-piperidinyl}-1-
pi per| din eé{;{c?rbonyl] D-tyrosyl]-4-piperidinyl}-1-pipe
r azP %%
(17) ethyl 4-{1-[3,4-dibromo-N-{[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-yl)-1-
piperidinyljcarbonyi}-D,L-phenylalanyij-4-piperidinyl}-1-

piperazineacetate,

(18) ethyl 4-{1-[3-bromo-N-{[4-(3,4-dihydro-2(1 H)-oxoquinazolin-3-yi)-1-
piperidinyl]carbonyl]-4,5-dimethyi-D,L-phenylalanyl]-4-piperidinyl}-1-

piperazineacetate,

(19) ethyl 4-{1-[3,5-dibromo-N-[[4~(3,4-dihydro-2(1H)-oxoquinazolin-3-yl)-1-
piperidinyi]carbonyl]-4-methyl-D,L-phenylalanyl}-4-piperidinyi}-1-

piperazineacetate,

(20)  ethyl 4-{1-{3-chloro-N-[[4~(3,4-dihydro-2(1H)-oxoquinazolin-3-yi)-1-
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(32) ethyl
(R S)-4-{1-[2-[(3,5-di brorrps74 nmet hyl phenyl ) net hyl ] - 4-[
4- (3, 4- dihydro-2(1

H) - oxoqui nazol i n- 3-yl ) - 2= pi peridinyl]-1, 4-di oxobutyl] -

1 (PRt R RS s B AR B BPh Y
oXogiperazinkbhoetdte/! ) - 1- pi peri di nyl ] car bonyl | - D- phenyl al

anyl]-4- pi perid i nyl}-(S)-pyrrol
|d|ne 2- carboxylate 20 (34) nmethyl 1

(2H§ 1-d; i ﬂ @ot?r{éﬁncg'hly[izg‘(éﬁ dﬁmﬂr&&?{ 19y-6kdquinazolin-3-yl)-1-

1- pIm&mmwlﬁblmvyﬂwwdjmmbdsvhénwalanp@ﬂFmpasaiz}rw(}ﬂf-
pyrrolidjne-2- carboxylate, (35) 1 -
[4-péqﬁr|déﬂ’~?§3°§%¥?brono N-[[ 4- (3, 4- di hydro 2(1
H) oxoqui nazol i n-3- 25
- 1- pi peridi nyl ] carbonyl ] - D- phenyl al anyl ] - 4- pi peri di
(2ay| WS- e N-[iH-634- cﬁhycho-k’a’@k@l)—oxomnazolmgbyi) -1-

- gibghdcBriRat Sinéayipil Bishaarhotdsssnihre

yl ] pipdraringstdtictady, pe ri d i n yl}-(S)-pyrrol i di n
e-2 30 carboxylic acid, (37) methyl

1-{1-[4-am no- 3, 5-di brorm N-[[4-(3,4-di hydro-2(1 H)-

A R S i

e-2 idirp/flexrbonyd-4-methyl-B0l -phaBylarset iperidinyl}-1-
1- {fﬁf@ Sﬁyd]lebrb(?rmyql\l-[[4%§m4pgl hgdroynwpp -
H) - &Rﬁﬁﬁ?'ﬁﬁ%@‘ticrﬁ%dyl )
1- pi peridinyl]carbonyl]-Dtyrosyl ] 4 pi peri dinyl }- (R)
pyrrolidi ne-2- carboxylate, (39)
(24) { #-[143¢vdibwordioN-ubBoivdinydid-2(1(-D; exodjuinechotinB: w)-1-

o) PEBTER by plasyirisnipesinyr | PipsgziRsacatic

nyI beld® -pyrrolidine- 2-Carboxylic acid, 10 (40)
{1-[3, 5- di br omo- N- [ [ 4- (3, 4- di hydro-2(1

H) oxoqui nazol i n-3-yl)-1-

(@5} SR Ao ENARES pegdo T Virhafo qubgait- &b L - PY
1" - ptpetidiridicardongi] o, Sammethlyl-B;1- §hé1)ﬂzhle9|l!l-ﬂ Abéridinyl}-1-
H) - oxoqui_ nazol i n-

piperazineacetic acid,

- (26)  4-{1-3,5-dibromo-N-[[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-yl)-1-

piperidinylJcarbonyl]-4-methyl-D,L-phenylalanyt]-4-piperidinyl}- 1-

piperazineacetic acid,

(27)  4-{1-[3-chloro-N-[[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-yl)-1-
piperidinyllcarbonyl}-4-methyl-D,L-phenylalanyl]-4-piperidinyl}-1-
piperazineacetic acid,

(28) 4-{4-[4-bromo-N-][4-(3,4-dihydro-2(1 H)-oxoquinazo!in-3-yF)-1 -
piperidinyllcarbonyl]-3,5-dimethyl-D,L-phenylalanyl}-1-piperazinyl}-1-
piperidineacetic acid,
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3-yl)-1-piperidinyl]car bon%@g] D phenyl al anyl]-(R)-[1, 4

"] bi pi peridinyl -2- carboxylate, (42) methyl

1'-[3,5-di bromo-N-[[4- (3, 4-di hydro-2(1 _

H) - oxoqui nazol i n-3-yl)-1--

pi peridinyl]carbonyl]-Dtyrosyl]-(R-[1,4"]bipiperidin
(29') 21, ¢ ajiletilath . 4- Lﬁ@ 4-@31).10[’6’—?\*3% (3 4-dihy dro 2(1 H)—

[4 am no- 3, 5-di br ono- [] (3 dhyd 2(1
H) Mym@g@@p-&yl) 1-p|per|d|ny]carbonyl] -D,L~ phenylaianyl]—4

yl I]1-D ph | al I S)-[1,4
] PR e e B mothyl

-[ 3, 5-di br ono- I\I-[[4 (3 4-di hydro-2(1

0X0

(355 oS h TGl £ b 36 Hsprpayiageqin-3 Vet pi per i di n
yI " e @ﬁ%}@aﬁﬁcﬁgﬂ] é‘iﬁésﬂ [1 4]b|%[per|d|n -4-acetate,

[4- am no- ydr o- 2( 1H) - oxoqu
|nazot| n-3-yl)-1

(39 A IR R hy a2 G oflakol e 1 O PTPe
oy [ﬁ"%"’?‘ﬂ“ﬁl@"%ﬂwﬁb AyrodyacipentioyRi Piderxprateats) i n
pi peridi nyl ] carbonyl ]-D-tyrosyl J-(R)-[I,4"]bipiperidin

R R GERAEAfa Baplf Ryt

H) - altlogdros 2 A bﬁo@mlﬂéﬁohb -3-y1)-1-piperidinyl}-1,4-dioxobutyl]-4-
pi peri di nyl ] carbony] ] rosyl|-(S)- [14]b|p|per|d|n
yI DIRG(HHN rlrmp%r@meac?taé
-[ 4-am no- 3, 5-di bronmo- N-[[ 4- (3, 4-di hydro-2(1
H) -oxoqui nazolin-3-yl)-1- 5
(3B) pemetttyhyH] $dabrmy-3]5-GibpdraayV-fla@yl-tiny8jo-2MH- ] bi pi pe

r| dl guﬁ‘@%%[%g)%l- I %P%%’IW?M]&{Q%yﬁtlig-?[ﬂgnylalanyl] 4-
ﬁ’)ﬁ% ISVr?UIMIr)e ZLtarboxylate
p| perl di nyl] carpbonyl ] Dtyrosy 1-T1, 4" ]bipiperidinyl-4

-carboxylate, 10 (50) nethy

(3%_3 i %ﬁ%tgg] ﬂ'&iﬁ‘ Sigdbrt%ﬁooan [ﬁ éf 04"1)}(#0 di(Wf? oxo&L‘ f]iazohn -3-yl)-
3- y|1)-plibeﬁd'ﬂ?a¢aibﬁwll)D&Wi@swllﬂ plEeﬂblﬁm}l(Sb@?Mb]ldlﬁéwZ‘l ] bi
plperl |n¥ car boxyl at e

- [CaTBXY{deomp- N-[ [ 4- (3, 4- di hydr o- 2( 1H) - oxoqui nazol i n

- 3- [)-1-
pi pgri)di nyl ] carbonyl]-D-tyrosyl]-[1,4"']bipiperidinyl-4
(35) cdriedyhrininca8, Bedibrion®)-N-{[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-

I%il) : &ﬁ ﬁg][q%ggmyﬁpgrbgi)y@%lp'*ér#ﬁa[gnyl] -4- Dlpgrlélnylﬂg’) -pyrrolidine-

2-carboxylic acid,

(36) 1-{1-[3,5-dibromo-N-{[4-(3,4-dihydro-2(1H)}-oxoquinazolin-3-yl)-1-
piperidinyllcarbonyl]-D-tyrosyl]-4-piperidinyl}-(S)-pyrrolidine-2-
carboxylic acid,

(37) methyl 1-{1-[4-amino-3,5-dibromo-N-[[4-(3,4-dihydro-2(1H)-
oxogquinazolin-3-yl)-1-piperidinyljcarbonyl]-D-phenylalanyl]-4-
piperidinyl}-(R)-pyrralidine-2-carboxylate,
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pi peridinyl ] carbonyl]-D-phenyl al anyl]-[1, 4" ] bi pi peri di

nyl -4' -carboxylic 20 aci dI 9(53)

1'-[N-[[4-(3,4-di hydro-2(1

H) - oxoqui nazol i n- 3-yl ) - 1- pi peridi nyl ] car bonyl ] -
D-tyrosyl]-[1,4"]bipiperidinyl-4-acetic acid, 25 4-
4-N 4 3,4-dih dro-2(1 (54) { [ ([ (vy

(38) - el Npz, 5@1&0#40)!\!—’{(4 (3,4-dihydro-2(1H)- oxoqumazolm -3-yl)}-
plperldlnyl]car bonyl yrosyl |- 4-piperidinyl}-1-pipe
r azilreipeedinglcashenyll- SWSEHﬂymlpendmyl} (R)-pyrrolidine-2-

- b N- [ [ 4- (3, 4- di hydro-2(1
o~ SRSl gyl g Yo

pi peridi nyl]carbonyl]-Dtyrosyl]-1-piperazinyl}-benzoa
30 (56 I ]
(3gf (4 @af@%m&%%@wmwdy @ llyire-24{ H-oxoquinazolin 3

oi g/p Piﬁ)@f\?ﬂg!}%ﬁrﬁoﬂ I Bﬁghen Ial?Tylh/-l &lpeé}dé - &R)}psggorllizdme-
te, 2¢$E¢xyimtdo:yd
4-{1-[3,5-di bromo-N-[[4-(3, 4-di hydro-2(1
H) - oxoqui nazol i n-3-yl) 141 _ o
(4%%?'&0{‘1 %['g%-mg{!’fll@?“@ﬂﬂxb Ja- B FRSHiH)-dhoBURRELEH-BWH -1 Denz
4 {pip[ezsidmydicaﬁb@nuqﬂ-{ymss(IMﬂpnrldywi}e(&(wmIidine-2-
0X |azal|n3yl)1 piperid i
nyl]C %@fﬁ Dtyrosyl] 4-piperid i nyl
rret hyI } benzoat e, 5 (59) et hyI

4-{2-[1-[3, 5-di bronpo-N-[[4-(3, 4-di hydro-2( 1H) - oxoqui na
(41:)ol mgttgyiy1| j4 -amino-3,5-dibromo- -[[4 (3,4-dihydro-2(1H)-oxoquinazolin-

I h
' PBAE L S SRR e bEh Bk P PR biBioRH Ly R
4- { datbdx§latée,br omo- N-[ [ 4- (3, 4-di hydro-2(1
H) - oxoqui nazol i n-3-yl)- 10
1- p| peri di nyl ] carbonyl]-D-tyrosyl]-1-piperazinyl}-3-(t

(423Y { WQQ@L?%L%%HWM% %4‘@@%8?(%‘/2 E)xoqumazohn-S-yl) 1-

H) - pipegdinydearbonyip-Delyyesyl]-(R)-[1,4'bipiperidinyl-2-carboxylate,
1 pi peri dinyl]carbonyl]-D-tyrosyl]-4-piperidinyl}-benz
oate, 15 (62) ethyl
(4:§ { ﬂTe[tlgyia{"f[érlgnﬁno'iSCB -BiorsRo N U4 3(Rd®¥arol 2@ Bdg@inz20ln-

ben3utir trpisridingdiganbonyiliDyeheaylalanyt48bbhg1qiripefidisly?-al
anykéﬂ)%xylglteczer azi nyl } - benzoate,

(44) methyl 1'-[3,5-dibromo-N-{[4-(3,4- dlhydro-2(1H) oxoquinazolin-3-yl)- 1-
piperidinyl]carbonyl]-D-tyrosyl}- (S)-1,4'bipiperidinyl-2-carboxylate,

(45) 1'-[4-amino-3,5-dibromo-N-[[4~(3,4-dihydro-2{1H)-oxoquinazolin-3-yl)-1-
piperidinyljcarbonyl]-D-phenylalanyi]- (R) [1,4'Tbipiperidinyl-2-carboxylic
acid,

(46) 1'-[3,5-dibromo-N-[{4-(3,4-dihydro-2(1H)-oxoquinazolin-3-yl)-1-
piperidinyl]carbonyl]-D-tyrosyl]-(R)-[1,4']bipiperidinyl-2-carboxylic acid,




10

15

20

25

30

20 (63) ethyl

3-{4-[4-am no- 3, 5-di br ono- '1\!4'0[[4 (2 oxo-1, 3,4, 5-tetrahy

dro-1, 3-
benzodi azepi n- 3-yl ) - 1- pi-peri di nyl ] car bonyl ] - D- phenyl al

(4?51)/'1] %Sacﬁ#'ﬁﬁ&gﬁd?%(%?bw(&?[zﬁyé gﬁ%&gﬁéﬂ%th ¥ty ahy

dr o-gipérididy]carbonyl]-D-tyrosyll-(S)-[1, 4%b|plperld|nyl -2-carboxylic acid,
benzodi azepi n- 3-yl) - 1- pi per| di nyl ] car bonyl ] - D- phenyl al
anyl]-4- pi peri di nyl}-b e n zoate, (65) nethyl

(4%?1{ 21“{[)4- 2% Gibromo N W4°(§D4 Bk bifs-2@ %R oduitadofi-BaH1)-1-

1, 3 -piperihulraegmny!]dD-phinflalny i SH h¥ THipipetidiny-2-cortmxytic
yI al anall ]-4- 30 piperidinyl]-ethyl}-benzoate, (66)
net

4-{4-[ 4-am no- 3, 5-di bronbo-N-[[ 4- (2-0x0-1, 3, 4, 5-tetrahy

d 1, 3-
(4begznemhalz1aﬂax5-$bgamo-1\l E[Méﬂ—dihmqnoﬁ(a{—b@mqumaz@rreaw!)a1 -
anyldIR%lﬂl \ﬂ@ef@qzﬁyﬂy[l) iyros&l 1I Iliblﬁlipgﬁc(i) HEI L{] carBoxy?aqzoat ©,

142
3 {1 [4 am no- 3, 5-di bronmo- N-[[ 4- (2- oxo0-1, 3,4, 5-tetrahy

(59)3nm%mlz*eﬂ#mngﬁﬁ-ﬂlqipmw[%ga 4-8iyeed( |HEoxsasiRazelin-

1 2R oo AR B A0ieese o
Lrpf}amxﬁﬁ?car bonyl ] -D-tyrosyl]-1-piperazinyl }-benzoi
c acid, . (69

(5?;6 {4 L335 %’t%ﬁ{o"m%d\'(:{ h‘h]r(fd{gﬂ‘l BY.8xSaAdzolin-3-yi)-1-

qui nazol 1
pi p@ltp&l‘ldﬁWleamdmrﬁﬂ }yr@ayl}+[1o$ Jdipipariqinpet' acarbgpylie beitz oi
c acid, (70) 4-{1-[3,5-dibromo-N[[4-(3,4-dihydro-2(1
H) - oxoqui nazol i n-3-yl) - 1-
(52) par- [@aﬁwﬁd-say S8 FOthd-Nf[ Y Bl drt-PH PBIdx@LTNakoe32A)-1-

- ¢ acid

4 {pzqezndwblcamlhm-phanxlafamy&[hﬂdmptpz(@my%xcmbom@o|

%Fldlnyl]carbonyl] D-tyrosyl]-4-piperidinyl nethyl}-
ben20|c acid, (72)
3, 4-di hydr

(5% ax&\#uhf{ggogu:hgé@ Q(ﬁ-l)loxoqulnazolm 3- yl) -1 pléerldmyl]carbonyl]

pLEEW%%CIi %BRJ%Q’@@Ri LYEORYAdig4- pi peridinyl ] -ethyl}

4-{4-[3,5-di brono-N-[[ 4- (3, 4-di hydr o-2( 1H) - oxoqui nazol

(52&%2%{% :-:[?\%@‘H%érqswqmﬁ(ﬂﬁwegWjazq'i.rbﬁ-y@ﬂa-zi nyl}-3-(tri
f 1 upierRirEarbonyl]-D-tyrosyl]-4-piperidinyl}-1-piperazineacetic acid,

(95) ethyl 4-{4-[3,5-dibromo-N-[[4-(3,4-dihydro-2(1 H)-oxoquinazolin-3-yl)-1-
piperidinyl]carbonyl]-D-tyrosyl]-1-piperazinyl}-benzoate,

(56) ethyt 3-{4-[3,5-dibromo-N-[[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-yl)-1-
- piperidinyljcarbonyl]-D-tyrosyl]-1-piperazinyf}-benzoate,

(57) methyl 4-{1-[3,5-dibromo-N-[[4-(3,4-dihydro-2(1H}-oxoquinazolin-3-yi)-
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benzoi c- aC|d 25 (74)

3-{1-[3,5-di brorm N-[4-(3, 4 di hydro-2(1

H) - oxoqui nazol i n-3-yl) - 1-

pi peridi nyl ] carbonyl] - Dtyrosyl ] - 4- pi peri di nyl } - benzoi

Cc ac

3 {4l Pk hoarboryiD-besy-4 plRerginglchenzonie s. « et r ahy

dro-1, 3-

benzodi azepi n- 3-yl ) - 1- pi peri di nyl ] car bonyl ] - D- phenyl al
(‘éﬂ)yl gthyt4 gb[&;ﬁﬂhbrammw[ﬂ-(ﬁmmydr@-@(ﬂ-l)—@ﬂ@;u|nazohn-3 yl)-1-

dr o- I1’[Jﬁr'élnyﬁlcafé)gbny|]dbt}Yrosyl] 'H-[g [Jenélnylme?h)}l} Benseuth LT ahy

benzodlazepln 3-yl)-1-piperidinyl]carbonyl]-D phenyl a
-1- pi perazinyl}-benzoic acid, 143 (77) )
(S i 4 Fo LB S aobao NI i ker b1 D-oxa nazsiiary -
1
benz bRIPSTEcaReny -k "apm"ﬂngﬂb%tﬂy*# PeBERHEhy
anyl] 4 plperldlnyl} ben20|c aC|d 5 (78)

E N-[[4-(2-0x0-1,3,4,5-tetr
(Qpaydmgthy, é:{4-[3 o dlbromo N-[[4 (3 4-dihydro-2(1H)-oxoquinazolin-3-yl)-

b | RF8 | al

any! T PPAEM e B-Br B, FpBERARARa b PegRn- °

4- {ébe{m:oatano 3 5- di br ono- N-[[4 (2-oxo0-1, 3, 4,5-tetrahy

d 1,3- ~

bggzodl azepi n-3-yl)-1-pi peridinyl ] carbonyl ] - D-phenyl al
(enggiyld&leng% )Bl{P%B,%ZdiiBbﬂrﬁo-%?—f[&-f(&ﬁldin?HBé('?W)%x@&ﬂiﬁ@k@lin-s-yi)-

3- { 11-pipesidinyticponylilb-tynes y-4-pipetidinyllebanz®ate, 5- t et r ahy
dro-1, 3- 15
benzod| azepi n-3-yl)-1-piperidinyl]carbonyl]-D phenyl al

@r)yldth -{111-Pﬁéhﬂﬁ@B'é—dnEﬁﬁ@JM[[ME%xo(ﬁ3) Bit&yAhydro-1, 3-

hapht hY ? [[4 0Xxo0- 5-tetrahydro-1
3 benzod:azepln -3-yl)-1-piperidinyl]carbonyl]- -D- phenylalanyl] -1-

ben 1- pi peridi nyl ] carbonyl | - D-al anyl ] -
f@@?'%%ﬂéﬁa% pi per azi neacetate, (82)

4 {1 [3-(1- naphthyl) N-[[4-(2-0x0-1, 3,4,5-tetrahydro-1
- benzaodi azep

(63)y sty 3p{4p[é‘r?'aﬁl N BiEcAPHURG -3 108Ay1 B 45 HripRciP Ty 3

- 1- HpebarBERCEY G -ppetidinyl]carbonyl]-D-phenylalanyf]-1-
piperazinyl}-benzoate,

(64) methyl 4-{1-[4-amino-3,5-dibromo-N-[[4-(2-0x0-1,3,4,5-tetrahydro-1,3-
- benzodiazepin-3-yl)-1-piperidinyllcarbonyl]-D-phenylalanyl]-4-
“piperidinyl}-benzoate,

(65) methyl 4-{2-[1-[4-amino-3,5-dibromo-N-[[4-(2-oxo-1,3,4,5-tetrahydro-
1,3-benzodiazepin-3-yl)-1-piperidinyljcarbonyl]-D-phenylalanyl]-4-
piperidinyl]-ethyl}-benzoate,

(66) methyl 4-{4-{4-amino-3,5-dibromo-N-[[4-(2-0x0-1,3,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-1-piperidinyl]carbonyl]-D-phenylalanyl]-1-
piperazinyl}-3-(trifluoromethyl)-benzoate,
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25 (83) nethyl

2-{4-[3,5-di bronmo-N-[[ 4- (3 4 di hydro-2(1

H) - oxoqui nazol i n-3-yl ) -

1- pi peridinyl]carbonyl] - D—tyrosyl] 1- pi perazinyl}-5-th
i azol ecarboxyl ate, (84) mnethyl

2-{4-[3,5-di bronmo-N-[[4-(3, 4-di hydro-2(1

(67) - anemyi 9 "F?? 'arr‘nlgo-‘elf% Qomo N&[;/I- -ox0-1,3,4,5-tetrahydro- 1&1-

1-piperidi car - 1-pipérazri nyl
i azdenzadizaepinal-y|)-1- p@'é}ldlnyl]carbonyl] -D-phenylalanyli-4-

2-{4-] 3. 5- N-[[4-(3, 4-di hyd 2(1
o - R RLBeRADay ) 17 Ao
pi peridinyl]carbonyl]-D-tyrosyl]-1-piperazinyl}-5-thia

zol ecarboxylic acid, 144

(E‘@{ 4 {%[%wﬂm'pmﬁal\fr{i‘t {344wlymr%t£bv‘d}@xmmgmﬂn&mh)ﬁ azol
é%@%@'iﬂ@g?wm]wwwoogwfﬁzwﬁ beOPIE A5 4t i 2

zolqurboxyllc aC|d

0[ d|b H)[4 34d|hdr02(1
(6@ 5';/ -{4- [35 bromo 34 dahydro 2(‘! -oxoquinazolin- yI)1

Zﬁﬁﬁ#@f%%@i@%%ﬁw@b?ﬁ“a@ S

rrothyl 2-{4-[4-am no- 3, 5-di brono-N-[ [ 4- (3, 4-di hydro- 2(

| (73152;d*u{1ﬁ@z%1diibf9mq]N;[Lﬁ(?»p‘i-,siémdm-.’%ﬂ Heaxqinazolie=3sWinly | al

R ok R e R L L A P

qui nazol i n- 3-

) R ST e AR g B o radoin -y hst 22!
2- {‘tndéwmlg@r&rﬁmomwr@gm.mmMﬁ@ymmwwséwa Aéh 0x0

qui nazol in
yI) 1- pi peridi nyl ] carbonyl]-D phenyl al anyl ] - 1- pi per azi

T3 R RSB MR P e Pt g inapotp 21

H) - @imldim;ﬂ]z;al'bdnyli-D-tyrosyl]-4-piperidinyI -ethyl}-benzoic acid,
yl)-1-pi peridinyl]carbonyl]-D pheny al anyl ] - 1- pi per azi
nyl }-1- piperidi neacetic acid,

g% @4@@3@90%0%%4%04*9%% ém(@) S julngzofinB-pighr ahy

benpmbrmizap]cadﬁ:—qyl])[)—lyrpsylbﬂ+pupmkh«ya¥33(jnﬂfd|(jromem}é)ayl al
anyl % . pi perazinyl }-1-piperidineacetic acid, (93)
158070 rﬂﬂ?‘gt hyl
4 {1 [ 4-am no- 3, 5-di brono-N-[[4-(3, 4-di hydro-2(1 H)-
(74) 3-{1-[3,5-dibromo-N-[[4-(3,4-dihydro-2{1H)-oxoquinazolin-3-yl)-1-

piperidinyl]carbonyl}-D-tyrosyl]-4-piperidinyl}-benzoic acid,

(75) 4-{4-[4-amino-3,5-dibromo-N-][4-(2-0x0-1,3,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-1-piperidinyljcarbony!]-D-phenylalanyl}-1-
piperazinyl}-benzoic acid,

(76) - 3-{4-[4-amino-3,5-dibromo-N-[[4-(2-ox0-1,3,4,5-tetrahydro-1,3-

benzodiazepin-3-yl)-1-piperidinyl]carbonyl]-D-phenylalanyl]-1-

piperazinyl}-benzoic acid,
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oxoqui nazol i n-3-yl)-1-pi peridinyl]carbonyl]-D phenyl a
anyl ]-4- 30 piperidinyl}- 1 plpera2|neacetate (94)

1, 1-di met hyl et hyl

4-{1-[ 4-am no- 3, 5- dIbI‘OﬂD I\I-[[4 (2-oxo0-1, 3, 4, 5-

t et rahydr o-

1, 3-benzodi azepi n- 3-yl ) - 1 pi peri di nyl ] carbonyl ] -

(7RG 142 ko8 SRABHORSINA-{2 %xBHF@ELaE;te?waa;t@., 145
4- {be[ﬂéedﬂzeﬂﬂ@ §h-ditipenidtin Widarber(y8l-R-nhiemy tianycH)

oxogui na - -1- p| peridi nyl ] carbonyl]-D-phenyl al
anyl 'qu'dzrb\fdpg 41:?(‘?1% - pi perazi neacetate, 5 (96)
et hyl

4-{1-[ 4-am no-3, 5-di bromo-N-[[4-(2-0x0-1, 3, 4,5-tetrahy
(78) 0-41{23[1-[4-amino- 3 5-dibromo-N-[[4-(2-ox0-1,3,4,5-tetrahydro-1,3-

e SARL S Bl S Bl =
4-{ Jippet _l];@th?l}fbeﬁkb"tqadl\l-[m (3, 4-di hydr o- 2( 1H) - oxo0

qui nazol i n
yl)-1- p|perldlnyI]carbonyI]-D—phenyIaIanyI] 4- pi peri di

| Ve Ar | |
7Y R SRR TR P oy 1R d Sstetralygrast & oy
g r Obbg&edeiaﬁeplns&yl) -1- p|per|d1nyI]c§rbonyl] -D- pbhenyllaiiangl] 1h- L
enzodi azepj n erl car bon enyl a
anylﬂpﬂaz‘ﬁgﬁ'@r(t@ﬁ/@@}"e%}@ Z&g%égcetl cyam d, Io( 993/
(RS)-4-{1-[2-[ (4-am no- dlbrormphenyl)rrethyl]-4-[4
-(3,4-di hydro- 2(1
(8@@ @x{qu—amm-ﬁi B-dbrpimo-N-[H {2oxdt 1hy,4]5-tstrahgdmocd Sat v | -

<P epRabileB b BRSBTS EE DoBR bRl -

igerifEbénzoic aC|d
2(1H) oxodui nazol i n-3-yl)-1-piperidinyl]-1,4-di oxobuty

|']-4-piperidinyl}-1- piperazineacetic acid, 25 (101)

(@1, B e e e N4 o9 B S I ¥ i - 3

y|') benzodiazepin-3-yl)-1-piperidin ;carbonyl]] -D-alanyl]-4-piperidinyl}-1-
pi peridinyl]-2- {(1 napht hyl ) net hyl | - 1, 4- di oxobut yl ] - 4-
pi p@inalpApEdcataieyi per azi neacetic acid, 30 (102)
(R S)-4-{1-[2-[[3,5-bis-(trifl uoromethyl) phenyl]methy
|]-4-[4-(3, 4-di hydro-

(82) * 4-{1-{3-(1-naphthyi)-N-[[4-(2-ox0-1,3,4,5-tetrahydro-1,3-benzodiazepin-

3-yl)-1-piperidinyl]carbonyl]-D-ala nyl]-4-p§peridinyl}-1 -piperazineacetic
acid, |

(83) methyl 2-{4-[3,5-dibromo-N-[[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-yl}-
1-piperidinyljcarbonyl]-D-tyrosyl]-1-piperazinyl}-5-thiazolecarboxylate,

(84) methyl 2-{4-[3,5-dibromo-N-[[4-(3,4-dihydro-2(1H}-oxoquinazolin-3-yi)-
1-piperidinylJcarbonyi]-D-tyrosyl]-1-piperazinyl}-4-thiazolecarboxylate,

(85) 2-{4-[3,5-dibromo-N-[[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-yl)-1-
piperidinyl]carbonyl]-D-tyrosyl]-1-piperazinyl}-5-thiazolecarboxylic acid,
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2(1

H) - oxoqui nazol i n-3-yl) - 1- pltéeridi nyl]-1, 4-di oxobutyl] -
4- pi peridinyl }-1- plpera2| acetic acid, (103)

(R S)-4-{1-[4-[4-(3,4-dihydro-2(1

(8%'3 Sz ﬁ%ﬁ%‘éﬂiﬂr&&répﬁw'yﬁ hfﬂ%&%nﬁ% B8 n
4 ( éi?;:é}jjl’ g ;?ift?g{];[? fﬁ'&éﬂ} tzw)y/zl} gfhtghayzo;eé:gtrboxy]hc zPl[d
G Wi RS ET'%?%%? BihE LU QAtindort gy Y

( ?S)m(ﬂaqﬁlh'ahéhrﬂ -4- wzm Sipdiridineabohil]-peparyiaaagl-tn- 3- yl )
i peridin
[ 3pF(l[§¢fBilﬂNBrdo Zlacpripmenate] net hyl ] - 1, 4- di oxobutyl ] -4
--pi peridinyl}-1- 10 piperazi neacetic acid, (106)
(R S) 4-{1-[4-[4- (3, 4-di hydro-2(1H) - oxqu|nazoI|n 3-vyl
(8}3) 1- rmeﬂhgr 2az4wbhnr?o-3 5-dibromo-N-[[4-(3,4- dlhydro-2(1 H)-
(4- met 5-di nmet hy| phenyl ) net h % 1, 4-di oxobut yl ]
4 mxeaumzagw Byl 1-pinsedilradosyil: ﬁ B ?Wialﬁeyﬁon

2-%‘26 Jazhyiks t?%zouecaﬁ?ox Y enyl ) met hyl ] - 4- [ 4- (3, 4-di h
ydro 2(1
ol BB Bt B oAl S
(R I th
] ?)) 9731;3 ki i%%fgﬁ’g?'"‘?( gﬁéhjiéiaﬁyiﬂlﬁ%nbéﬂa)zmm}my ] met hy
H) - dMequnadmkyh}QMQJ)-l-piperidinyI]-1,4-dioxobutyI]-
4- pi peridinyl}-1- piperazineacetic acid, (109)
(R S)-4-{1-[2-[ (3, 5-di bronp- 4- net hyl phenyl ) met hyl ] - 4-

o8} ( D-f-[l-smaas, 5?d3bromo N- 4-(3,4-dihydro-2(1H)-oxoquinazolin-3-
( 2%“_0{110[310%' nazol i n ¢ pi er¥d| n (I {—01 4qd| oxobuty

1] - 4/J)p1-pmeirldlrwﬂcqrbmnylﬁbemwlai@auléﬂr@pﬁr@zw}(&10)
R,

4%2 ?]%&arngﬁkcdac'dﬂll—b oxoqui nazol i n-3-yl)-1-pi peri
inyl]-
1 cHybyarminoss St Miince frainidped 1 i pxpatinszofi?s?
R,
4§P ﬂF%Arfldé\y”caJPgn%lz B_Eher)lyl%lap oFI) Pera2|n))//|l})1 1- pi peri
d nylifjerklineacetic acid,
3, 4- di net hoxyphenyl ) net hyl ] - 1, 4- di oxobut yl ] - 4- pi peri
in

yl'}-1-
(92) 4-{4-[4-amino-3,5-dibromo-N-{[4-(2-0ox0-1,3,4,5-tetrahydro-1,3-

benzodiazepin-3-yl)-1-piperidinyl]carbonyl]-D-phenylalanyl]-1-
piperazinyl}-1-piperidineacetic acid,

(93) 1,1-dimethylethyl 4-{1-[4-amino-3,5-dibromo-N-[[4-(3,4-dihydro-2(1H)-
oxoquinazolin-3-yl)-1-piperidinyljcarbonyl}-D-phenylalanyl}-4-
piperidinyl}-1-piperazineacetate,

(94) 1,1-dimethylethyl 4-{1-[4-amino-3,5-dibromo-N-[[4-(2-0x0-1,3,4,5-
tetrahydro-1,3-benzodiazepin-3-yl}-1-piperidinyl]carbonyt]-D-
phenylalanyl]-4-piperidinyl}-1-piperazineacetate,
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pi perazi neacetic acid, 147 (112)
(R S)-4-{1-12-[(83, 4- dlchlorgPhenyI)nethyl] 4-14-(3, 4-d
i hydro-2(1H)
oxoqui nazol i n-3-yl)-1-pi.peridinyl]-1, 4-di oxobutyl]-4-p
i peridinyl}-1- piperazineacetic acid, 5 (113)
(RS-4-{1
(95%2 étﬁgn A RRadine-9I5abRIAGNRH (B MediRydrb-2¢1 - (3, 4-di h

H) mommummbm-ﬁrylm yiperidimyliserhanyfyD-phendaianyltdbut yi ] -
erlcfl n|¥ Dl & L neacetic acid, 10 (114)
spgfrl iy 1-p:pera ineace ate

[4 [ 4- (3, 4-di hydro- 2( 1H) - oxoqui nazol i n-3-yl ) - 1- pi peri
di nyl

(98 2- etlarﬂh’-t -y [4-ainey B 5-dibeorap-dycHu2yaxp- 13 g ptatranyeye-f.3-

(R S8 oREE 390 Y hPrphSitarmary Popneniaismet i 1 - o
[ 4- (ﬁpénqihﬁ}hdﬁmperééméé&etate o _

H) - oxoqui nazol i n-3-yl)-1-pi peridinyl]-1, 4-di oxobutyl]-
4-pi peridinyl}-1- piperazineacetic acid, (116)

(%ﬁl% {f'gi—égﬁrﬂ) Fﬂ% &lﬁro‘}‘ng NAL(8; 42§1ﬁ§91r092@?1ﬂ'd%681d3%ﬁ1-$l-

2- [ (W)- ﬂfpmet!drgﬂ]carbpmNQ—ﬂ-phapﬁaIamw]-rﬂep:pynql|n§tl}-4-d| oxobut
yl]-4-piperidir é 20 1-pi perazi neacetic acid, (117)
(R, @D&a%ﬂ-e?ﬁ@?‘{% 8. di br omo- 4- met hyl phenyl ) met hyl | - 4- |
4- (3, 4-di hydr o-

2, 2-di oxi do- 2, 1, 3- benzot hi adi azi n- 3- -1- plperldlnyl]
| (98), 4§t meaman]S-dlbrcpntpéV [[d*(ﬂ;axp-’llﬁpf/ péateah &3 c
aci

0, herzSalboiy SVu e dmberoprdl P49fa%1vle’aﬁ*mér 0-2(1
H) - piperldnn¥l} 1-p|peraz:neacet:c acid,

oxoqui nazo plperldlnyl] 1, 4-di oxobutyl]-4-p
i peridinyl}-1- plpera2|neacet|c acid, 30 (119) ethyl

B AR DA IRA g SRR B s
ro Z(1H)-oxoquinazolin-3-yl}-1-piperidinyl]-1,4-dioxobutyl}-4- plpendlnyl} -1-
H) - oxoqui nhazol | n-3-yl)-1-piperidi nyI ]-1, 4-di oxobutyl]-
4- piRReTREINGACS qaCIBi per azi neacet at e, (120)

(R S)-4-{1-[2-[(3, 4-di bronophenyl ) nethyl]-4-[4-(3, 4-di
hydro-2(1H) 148

- (100} (R,S)-4-{1-[2-[(3,5-dibromo-4-fluorophenyl)methyl]-4-[4-(3,4-dihydro-

2(1H)-oxoquinazolin-3-yl)-1-piperidinyl]-1,4-dioxobutyl]-4-piperidinyl}-1-
piperazineacetic acid,

(101) (R,S)-4-{1-[4-[4~(3,4-dihydro-2(1H)-oxopyrido[3,4-d]pyrimidin-3-yl)-1-
piperidiny(]-2-[(1-naphthyl}methyl}-1,4-dioxobutyl]-4-piperidinyl}-1-

piperazineacetic acid,

(102) (R,S)-4-{1-[2-[[3,5-bis-(trifluoromethyl)-phenyllmethyl]-4-[4-(3,4-dihydro-
2(1H)-oxoquinazolin-3-yf)-1-piperidinyl]-1,4-dioxobutyl]-4-piperidinyl}-1-

piperazineacetic acid,

(103) (R,S)-4-{1-[4-[4~(3,4-dihydro-2(1H)-oxoquinazolin-3-yl)-1-piperidinyl]-2-
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oxoqui nazolin-3-yl)-1-piperidinyl]-1, 4-di oxobutyl]-4-p
i peridinyl}-1- piperazineacetic acid, (121)

(R S)-4-{4-[2-[(3, 4-di bronﬁﬁhenyl)rrethyl] 4-[ 4- (3, 4-di
hydro-2(1 H)- 5

o D B B oA 7
1 i é’raélngé@%t a+[[4 (3, 4-di hydro-2(1

oqui hazo
1 plperldlnyl]carbonyl] 4- et hyl - D,

- | al -4-piperidinyl }-(S): 1 :
< bﬁ?%?%a@i% B e e Dmeghvi-4-14-@ 4-anyaro-
{ bl By-eRbqu tﬁa%hh[-ﬁy?ﬁ ~pipeHaingl-a;4£6ibxobutyl]-4-piperidinyl}-1-
H) oxoqui nazol i n
pi p@@&]‘ﬁh@e?@@mﬁl] 4- et hyl - D,
L- phenyl al anyl | - 4-pi peridinyl}-(S)- pyrro | i.di n
e-2-ca rb oxy | ate, 15 (124) nethyl 1
(1051 {Ra5)p4-4 JP#—FXIT(B %dllﬁgbrb&(ﬂHﬁth@lnﬁaﬁ(hh 3-yl)-1-piperidinyl]-2-

H) - oxoqui nazo

1- p|[l§eﬁirifmcaﬁ9m]?tm#)mhﬁny]]rrmihﬁé]rhﬁrdwobutyw piperidinyl}-1-

L- prﬂ)%%cla?ihggé’ét}c?mﬁ” pg’” glon{ll??j)( R)rreltohzl rrol i di n

1 {1-[3-chloro-N-[[4-(3, 4-di hydro-2(1

(1'9'%};2%, ,%‘1& fdg-[ff-g’bﬁgqyl}ydk%-;%i Hy pxeguinazolin-3-yl)-1-piperidinyl]-2-
L- o ) _ od i )
L gf[‘@”%leﬂ&gﬁy% dgnt@g%ﬁfgngpﬂe}mﬂﬁ ARi¥kSBUtY-4-Hpéridinyly
1- { 1-piperzitigacetivabid] [ 4- ( 3, 4- di hydr o- 2( 1H) - oxoqui nazol
in-3-yl)-1- 25
pi peridinyl ] carbonyl]-4-nethyl-D, L-phenyl al anyl ] - 4-pip

L L4 .
(1@7) ?Rﬂ%) 4 {( {32 E)(4ﬁ%f~{1i{n% 3 gld}f&gﬂo%ﬂéﬁﬂ)zméﬂh?l 12493, 4-H#ihro

|—|) 8;( omnmazohg 3ry 11p|per|d1nyl] -1 4-dtoxobutyl]-4 -piperidinyi}-1-

b ]-4- hyl - D,
i p%if#%%%ﬁ%%éﬁ %]%I ]peri gﬂ]y%/} -(S)- 30
pyrroI|d|ne 2- carboxyllc aC|d (128) ethyl
[ %23 4- di hy oxoqui nazol
(1@@( ,(B,S)yﬁ{ 11 [[2,4-bis- (trlfluorome yE) phenyl]methyl] 4 [4 ¥3 4- dlhydro-
3 t -
AR TR A L BBSRATT L Mokt L PRV
149 pidet28headdiicl acid,
4-{1-[2-[(3,4-dibr ormphenyl )met hyl ]-4-[4-(3, 4-di hydro-
2(1H)
(160gR ds‘)ﬂa?ﬂ {2 dibrdmBlpRietitliRedy ety aRg Whihy dro?

I peri
2(1H)- oxoqumazohn -3- yI)-1 -piperidinyl]-1,4-dioxobutyl}-4-piperidinyl}-1-

piperazineacetic acid,

(110) (R,S)-4-{1-[4-[4-(3,4-dihydro-2(1H}-oxoquinazolin-3-yl)-1-piperidinyl]-
2-[(3,4,5-tribromophenyl)methyl]-1,4-dioxobutyl]-4-piperidinyl}- 1-
piperazineacetic acid,

(111) (R,S)-4-{1-[4-[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-yl)-1-piperidinyl]-2-
[{3,4-dimethoxyphenyl)methyi]-1,4-dioxobutyl]-4-piperidinyi}-1-

piperazineacetic acid,
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nethyl 2- pi perazi necar boxyl ate, 5 (130) ethyl
4-12-1(3, 4-di bronnphenyl)nggpyl]-4-[4-(3,4-dihydro-2(1

oxoqui nazolin-3-yl)-1-pi.peridinyl]-1,4-di oxobutyl]-1
-(1-met hyl -4- piperidinyl)-2-piperazi necarboxyl ate, 10
(131) ethyl

(1413{) 1(/1% E)Ja,(ﬁ [é 16 ArHorbpREA ARG B A Iy fs-P )3, 4

H) - ooomq;unmbmsnyi B ;mperidnpyl]a eA-dioxghytylik4piperidioyhdy! | -

4-pi peridin thyl -2-pi perazi necarboxyl at e,
(132[§J rtaﬁme% letlc acsﬁe

4-[2-[ (3, 5-di brono- 4- et hyl phenyl ) met hyl ] - 4-[ 4- (3, 4-di

hyd 2(1
(1|-’|))/3) :J&’aﬁhﬁr{éﬂa’r [{4bronye-3. S dishissephamyimethylhd-df drdodibydn-

b o LR BY A0 RS Bieriby £ BoRBURA-4 Bigsiify-1-

ﬁD[Zp’bél%zme@lcbt’@Ec:ﬂhenyl)rret hyl ] - 4-[ 4- (3, 4- di hydro-2(1
oxoqui nazol i n-3-yl)-1-piperidinyl]-1,4-di oxobutyl]-1

(11 Q% ;10))?35‘%1{1 421493 w-@ﬁpa LS ) -oxoRLIRELEF- B8R PReHdHyR-2-
4 { 1{2-Raplithykmettyilotd pdiexotutyibd pjpdri iRyl {oiperadinepdetic

‘ oxoq@?‘fjvazolln 3-yl)-1- p| peridinyl]-1, 4-di oxobutyl]-4-p

i peridinyl}-1- methyl- plpera2|necarboxyllc acid, 25
(135)
(1450 AR, §p441 d2H§(3roiftvenybonzeftifuriS-yhrpetnyl; 44l4d(hd-ditydeg-1

oxoq%“ﬁ%%f’ﬂwnézeﬂw'> PiRergingr j4-gloxohubilnnardin-1-

H&)ﬂrreéceﬁ’d: gegi di nyl ) - 2- pi per azi necar boxyl i c
aC| 30 (136)
4- [2 [ (3, 4-di bronophenyl ) met hyl ] -4-[ 4- (3, 4-di hydro-2(1

(88 3 SES A4 Gy dyveron2t Hroxpmynaeging Y Ds KRS diny -
-( 1d2r[s{11 12y3, 44etrahmmpﬁnaphmyﬁmtmﬂwﬂmm@ccanhﬁ]emmpendlnyl}-
aci
4-{11-p hq%@e@eapwm 4- et hyl phenyl ) net hyl ] - 4-[ 4- (3,
4- di hydro-2(1H) 150
oxoqui nazol i n-3-yl)-1-piperidinyl]-1, 4-di oxobutyl]-4-p

- (1 mér(ﬁds)ﬂ‘%{]-[Z-I(wabmb-‘bﬂﬂmhﬂphﬁ@dhﬂﬁbxm@ [&-&o4-dihydro-

(13 )%d%féh{f%_lb%% %*%.R}Dylﬁ%%éﬁﬂmﬂfw ziIOxo uty|]4

pzper[dlnyl} 1-piperazineacetic acid,

(118) (R,S)-4-{1-[2-[(2,3-dichlorophenyl)methyl]-4-[4-(3,4-dihydro-2(1H)-
oxoquinazolin-3-yl)-1-piperidinyl]-1,4-dioxobutyl]-4-piperidinyl}-1-

piperazineacetic acid,

(119) ethyl (R,S)-4-{1-[2-[(3,4-dibromophenyl)methyl]-4-[4-(3,4-dihydro-
2(1H)-oxoquinazolin-3-yl)-1-piperidinyl]-1,4-dioxobutyl]-4-piperidinyl}-1-

piperazineacetate,

(120) (R,S)-4-{1{2-[(3,4-dibromophenyl)methyl]-4-{4-(3,4-dihydro-2(1H)-
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5 2(1

H) oxoqui nazol i n-3-yl)-1-pi peridinyl]-1,4-di oxobutyl] -
-(1-met hyl -4- piperidi ny4 3- pi perazi necar boxyl at e,

(139)

yar GX R B W TP AR AR

qui pi peridinyl]-1,4-dioxobutyl]-1 -(1
- Pﬁ% %Eﬂ%éj%éfeircl)amyl )- 10 2-pi perazi necarboxylic

acid, (140) _
(1 2 ﬂ%’&; [%{t{ EZ?H% T—&gros;ﬁgphdén%‘)ronn?r?yrheﬂ )fil )(g‘it cm()l/éroﬁ(q 14-1) (3,
H) @ae@amhaﬂm 3J9rr)3r Mip)enéirngl]ﬂeri-ﬁﬁjx@bhiyﬂh Pipdraeauyl ] -
(1-rmeth | peri | pe razi n eca
_ rb @baﬂrldtn@acesc @Qlllil) et hyl
4-[2-[ (4-am no- 3, 5-di bronophenyl ) met hyl ] -4-[4-(3, 4-dih
ydro 2(1

| (12&) mmmwnn{av-w 5@b%owb)N4mpqapaaihcvdmhlzlm)-éxaumamma ¥

1-nmethyl -4- piperid pi per azi necar box Ia{ ,
jp;mncgmyﬂgarbonyl]—tl methyl- ,L-phenylalanyl]-4-piperidinyl}- Se)

p hé&'%h ,%él_zaégrggxﬁa@ di br onophenyl ) met hyl ] - 4-[ 4- (3, 4-

H) - oxoqui nazol i n-3-yl) - 1-pi peridinyl]-1,4-di oxobutyl ]-
(1féi)ﬁ'gfe?ﬁfnq'ﬂxfa}-éﬁlbro'ﬁ[mbﬂf-'o‘?ﬁyap T S AT AT

%E éfp%giém%?ﬁgg-ﬂ%gfr@mhﬁﬂéﬁ}lﬁ%hwltﬂ-plﬁeﬁdmfrl? (@)dih

qui pgraidime-2-gdrpodylpleperi di nyl ] -1, 4-di oxobutyl]-1 -(1
- et hyl - 4- pi peridi nyl)- 2-pi perazi necarboxylic acid,
(144) '

(12‘?)% Si'/neEtl?y[ [1@{11 b-Rithréme=[jaL @R aikgas - Potdquind Z4iin B-¢-

oxoditﬂlwmmyl gnyl-4-metgr dreharylataml hé-eirgsidnl- (- p

I(?jéwblw'l‘é i carggxﬂgltehyl 2- pi perazi necar boxylic acid,

4- [2 [(4 am no 3, 5- di br omophenyl ) met hyl ] - 4-[ 4- (3, 4-di h
(1%5) e sy e orp- e, AnciAco-R P RREEAI -3 Y1
e Bﬁhﬁ%‘w?ﬁ@@??ﬂ 4dhBiy-D, BpRERAEBRY IACFHRARK A R)-

4- [ pyrr¢IRiire-@idarboxddienet hyl phenyl ) net hyl ] - 4-[ 4- (3, 4- di
hydro-2(1H) - oxo
gui nazol in-3-yl)-1-piperidinyl]-1, 4-di oxobutyl]-1-(1-m

(mfhylu 33 Bt@smrﬁbwgh 33 &hpﬁﬁ mmgrc%egm&bﬁn@cwm

H) D@eqdllnﬁﬁwbpny$4yh¢myl-a lpeheﬂylayalnyl]zlu piperidinyl}-(S)-
[(39 fi&ﬁ@%}]gyéajéox I(El:raocm}/phenyl )net hyl ] -1, 4- di oxobut yl ]

(127) 1-{1-[3-chioro-N-[[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-yi)-1-
piperidinyl]carbonyl]-4-methyl-D,L-phenylalanyl]-4-piperidinyl}-(S)-
pyrrolidine-2-carboxylic acid,

7 (128) ethyl 4-{1-[4-[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-yi)- 1-piperidinyl]-2-

[(3,5-dimethyl-4-hydroxyphenyl)methyl]-1,4-dioxobutyl]-4 -piperidinyt}-1-
methyl-2-piperazinecarboxylate,
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piperid i nyl)-2-pi pefazinecarboxylate 10 (148)

et hyl

4-[4-[4- (3, 4-di hydr o- 2(1%01%&qu|nazoI|n 3-yl)-1-piper
idinyl]-2 [

[ (3, 5-di net hyl - 4- hydroxyphenyl)nethyl] 1, 4- dloxobutyl]
-1-(1-methyl-4- pi peri d inyl)-3-piperazi n eca

(1gbb?>€e}fhﬂt4eﬂ-§21ﬁ§ d'ibﬁo?rsu&;ﬂne{r@:r ﬁ'%ﬂf?ﬂ]diﬂ[‘%%q d%)ldr_o 201y

oxoquil el‘l

di wmmumnyrm@&ymmquo)m}h9+quenqu] évmﬂ!&rtq;rm;]l} ~3= pi p

:{ |hd| nt¥1|y}2 piperazmgcar%ogylgFr azi necar boxylic acid, (150)

4- {1 [2-[(4-brono- 3, 5-di chl orophenyl )nethyl]-4-[4-(3,4
di hyd 2(1
(139) o] -3+ dibrmmanheny Brednki-4(3 4 oy Blbi y1 |-

( 15:5¥ClabRblA-31)-F HigBHARI £ AR BRSNS REYLA¢ ©

(151
é(gbﬁgéhdnﬁ)’d)ﬂﬂp@e@m@hmxyl)atet hyl ] -4-[4-(3, 4-di hydr o-

oxoqui nazol i n-3-yl)-1-piperidinyl]-1,4-di oxobutyl]-4-p
(1?@2 Zé)tﬁyét%@ 1213 BRGNS he B gty )R REHYIAYA-8 8-difRiro-
1- { () 2h-b&8qGindzdine@ayt)4-pipetisiingleind-djoxebiiyi4-pidetid(rg/}41-
- di hydr o- é§
-dﬁ%@w% %@rﬁﬁ'ng%nbpxxl%% ‘peri di nyl ] -1, 4- di oxobut yl ] -
4 pi peridinyl}-4- nethyl-2-pi perazi necarboxylate 30

(153) ethyl 1-{1-[4-[4-(3,4-dihydro-2(1
(18R} ety di-j2al{3)ordib@nyd ﬂ-meﬁ]yﬁélen@ﬂ)mlﬂ]yllﬁ [4-(34-dihydro-

perd G gAUR RIS el i B R L e A

et hydiperidiny)-2-piperazinecarboxylate,
iﬂp y)arPIFr)}o 5-di brgm)phenyl)rrethyl] 4-14- (3, 4-

dlhydro 152 2(1

R R ARG Qoripleaia BB RIPA B  fygtopaTbe !

(15@xoqtjim)alzoﬂn-r3{}&) 1- plpendlnyl] 1 4-dioxobutyl]-1-(1- meth yl-4-
-[2-[ (4- bronD 3, 5- dlchlorophenyl)nethyl] 4-1 4- (3 4-di h
ydr cpu:yergia nyl)-3-piperazinecarboxylate,

H) - oxoqui nazol i n-3-yi) - 1-pi peridinyl]-1, 4-di oxobutyl ] -

4-pi peridinyl)-4- methyl-2-pi perazi necarboxyl ate,
(164}361)—{11[21([(3 4- dibromophenyl)methyl] -4-[4-(3,4-dihydro-2(1H)-

L2 bR 38T B A b o4

0X0 1 inyl]-1,4-di oxobutyl]-4-p
[ pe?‘?%tﬁg%@ dlﬁbrgz;ﬁb&arbbﬁ#/[ﬁ,eé%tﬁiper azi necar boxyl i ¢ acid,

(135) 4-[2-[(3,4-dibromophenyl)methyl]-4-[4-(3,4-dihydro-2(1H)-
oxoquinazolin-3-yl}-1-piperidinyl]-1,4-dioxobutyl]-1-(1-methyl-4-
piperidinyl}-2-piperazinecarboxylic acid,

(136) 4-[2-[(3,4-dibromophenyl)methyl]-4-[4-(3,4-dihydro-2(1H)-
oxoquinazolin-3-yl)-1-piperidinyl]-1,4-dioxobutyl]-1-(1-methyl-4-

piperidinyl)-3-piperazinecarboxylic acid,

(137) 4-{1-[2-[(3,5-dibromo-4-methylphenyl)methyl]-4-[4-(3,4-dihydro-2(1H)-
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(157) 1-{1-[4-[4-(3,4-dihydro-2(1

H) - oxoqui nazol i n-3-yl)-1-piperidinyl]-2-](3,5-

di net hyl - 4- hydroxyphenyl)néghyl] 1, 4- di oxobut yl ] -4-pip
erldlnyl} 4- et hyl - 2- plpera2|necarboxyllc acid, 15

1- {134021uma@~05m3nﬂ)é mp%nlddmﬂh%ﬁn@ﬁwta%i Aspipendipyi-13, 4.

di hygdk
oxoqul nXizZ %‘?@-Z'Qle)c?ﬁb-‘%?’]bce??'g. nyl]-1, 4-di oxobutyl]-4-p
i peridinyl}-4- methyl-2-piperazi necarboxylic acid, 20

(1855 iy A2 Soibrome-AametnvRnsBmA G 48bueips 4
- di hyq P-nz o%@;unﬁ)azohn 3- £I|) -1- plpendmyl] -1,4- dloxobutyl] -1-(1 methyl -4-
oxoqui nazol i'n- pi peridinyl]-1, 4- di oxobutyl]-4-p
i permnewnyi}-&pm@tazmecarhﬂxy@t@z| necar boxylic acid,
160
g {1)[2 [ (3, 4-di bronophenyl ) et hyl ] - 4-[ 4- (3, 4-di hydr o-
(126} 4423 5- d:bromo—4 methylphenmeeth)]/I] -4-[4-(3,4-dih dro-2%1H) oXo-

oxqu|nazoI|n eri 1, 4- di oxobut yl : |

i perqtunagqlm firyl)vﬂepwndlzyﬁﬂpﬂefi@zphwar‘bbkmqﬂaylé’cpleeﬂdInyl)

(16]2 in a{rEO)?LI% Af:l i bromo- N-[[ 4-(3, 4-di hydro-2(1
- oxoqui nazo? I'Ej

p| perl d| nyI ] car bonyl ]- phenyl al anyl ] -4-piperidinyl}-1-m
pi per azi pecar box | at e,

(1419@ 1etw 4 TG D08, BhromosheRHERe T -y (3 4-sihvire. 4
- S R oRubzo SO 1-pineridiny]-1 4-dioxobulyll-1-{1-methyl-4-

i nyldiparding)-Rypiprazineeadmixgiatar boxyl i ¢ ac:| d, 153
(163) methyl 1'-[3,5-di br omo- N-[ [ 4- ( 3, 4- di‘hydr o- 2( 1
H) - oxoqui nazolin-3-yl)-1

(1r4'1wth9h' ﬂé i(Qaa"rHﬁB)d b B MApREANYhbtHyH-44[4-1, RidReydrl ny

2115’9—@beﬂtblnezmlr[ {Swlki}pme(ﬂldhyﬂr‘bdf Zliaxobutyl}-1-(1-methy!-4-

p| pe@(ﬁ%&] 6ﬁf§a¢'8%%;he)cﬁﬁ:’e%ﬂa§ ‘anyl ] -[ 1, 4' ] bi pi peridiny

-4-acetic acid, (165) efhyl
(_1|4|§2§ d—;g%mﬂ fﬂa%[mmnyé 5~plbr0m0%henyl)meth(yll—4 -[4-(3,4-dihydro-

S PR hPAAGReRIP S BRI A SR SRR

et hyrhetby{-2-diBerazitiebamonylktd,[ 4- ( 3, 4- di hydro- 2(1
H) - oxoqui nazol i n-3-yl) - 1-
pi peri di nyl ] carbonyl ] -4-net hyl - D,

(1%222&?{)@4&@13%1%13 4= rBRIdpRERY hethyTRE- (3,4 it dPEIREH)-0xO0-
qumazol:n 3-yl)-1-piperidinyi]-1,4-dioxobutyl]-1-(1-methyl-4-piperidinyl)-

2-piperazinecarboxylic acid,

(144) 4-{1-[2-[(4-amino-3, 5~dibr0mophenyl)methyl] -4-[4-(3,4-dihydro-2(1H)-
oxoquinazolin-3-yi)-1-piperidinyl]-1,4-dioxobutyl]-4-piperidinyl}-1-
methyl-2-piperazinecarboxylic acid,

(145) 4-[2-[(4-amino-3,5-dibromophenyl)methyl]-4-[4-(3,4-dihydro-2(1H)-oxo-
quinazolin-3-yl)-1-piperidinyl]-1,4-dioxobutyl]-1-(1-methyl-4-piperidinyl)-
3-piperazinecarboxylic acid,
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15 and the salts thereof. 6. Physiologically
acceptabl e salts of the conPounds according to at
least one of claims 1 to $Mith i norganic or organic
aci ds or bases inorganic or 20 organic acids or bases.
7. Pharmaceutical conpositions containing a conmpound
according to at [|east one of claims 1 to 5 or a

(1%¥34 aﬁ? 'bh¥ geating @ﬁih&%@ﬁ@ﬁet@@f&”{ﬂ (54 dif dr8'zg‘lﬂl)9xo- -

er Wi ert c

and/(nnnahdiluemyb) 1-pipbridinylli gi-dibxebutgifpie(inthettot-drpipadditg)-

at |l east one of clains 1 to 6 for preparing a
pharirRiPsRZiRegareerlisacid.on for the acute or
prophylactic treatnment of headaches, for treating
non-i nsul i n- dependent di abet es nellltus
(1dd) datbyda&bbﬁlﬂ[éla@ lidiryase2(1 Hi)emmqunmzod]hé\r yihd epiparidimyl]-2-

i A aimalk Ay bR B RS bl ety 4-

VaSQﬁbérﬁﬂﬁﬂ OhipdrdzirResitor{ihtd, educed ci rcul ation of

t he bl ood, ?or acute or preventive treatnent of the
nenopausal hot flushes in oestrogen-deficient wonmen

( 1%) fe?frlyl ti~ﬁﬁftf-@4-%ﬁ1iy%ro?2(1 H)-oxoquinazolin-3-yl)-1 -piperidinyl]—2-
[(3,5-dimethyl-4-hydroxyphenyl)methyl]-1,4-dioxobutyt]-1-(1-methyl-4-
piperidinyl)-3-piperazinecarboxylate,

(149) 4-{1-[4-[4-(3,4-dihydro-2(1H}-oxoquinazolin-3-yl)-1-piperidinyl]-2-{(3,5-
dimethyl-4-hydroxyphenyl)methyl]-1,4-dioxobutyl]-4-piperidinyl}-1-
methyl-2-piperazinecarboxylic acid,

(150) ethyl 4-{1-f2-[(4-bromo-3,5-dichlorophenyl)methyl]-4-[4-(3,4-dihydro-
2(1H)-oxoquinazolin-3-yl)-1-piperidinyl}-1,4-dioxobutyl]-4-piperidinyf}-1-
methyl-2-piperazinecarboxylate,

(151) ethyt 1-{1 -[2—[(3,4-dibromophenyl)methyl]-4-[4-(3,4-dihydro-2(1H)-
oxoquinazolin-3-yl)-1-piperidinyl]-1,4-dioxobutyl]-4-piperidinyi}-4-
methyl-2-piperazinecarboxylate,

(162) ethyl 1-{1-[2-}(3,5-dibromo-4-methylphenyl)methyl]-4-[4-(3,4-dihydro-
2(1H)-oxoquinazolin-3-yl)-1-piperidinyl]-1,4-dioxobutyl]-4-piperidinyi}-4-
methyl-2-piperazinecarboxylate,

(153) ethyl 1-{1-[4-[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-yl)-1-piperidinyl]-2-
[(3,5-dimethyl-4-hydroxyphenyl)methyl}-1,4-dioxobutyl]-4 -piperidinyl}-4-

methyl-2-piperazinecarboxylate,

(154) ethyl 1-{1-[2-{(4-amino-3,5-dibromophenyl)methyl]-4-j4-(3,4-dihydro-
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(155)

(156)

(157)

(158)

(159)

(160)

(161)

(162)

152

2(1H)-oxoquinazolin-3-yl)-1 -pfperidinyl]-1 ,4—dioxobuty|]-4-piperidihyl}-4-
methyl-2-piperazinecarboxylate,

ethyt 1-{1-[2-[(4-bromo-3,5-dichlorophenyl)methyl]-4-[4-(3,4-dihydro-
2(1H}-oxoquinazolin-3-yi)-1-piperidinyl]-1,4-dioxobutyl]-4-piperidinyl}-4-
methyl-2-piperazinecarboxylate,

1Y 1-[2-](3,5-dibromo-4-methylphenyl)methyl]-4-[4-(3,4-dihydro-2(1 H)-
oxoquinazolin-3-yl)-1 -piperidinyl]# JA-dioxobutyl]-4-piperidinyl}-4-
methyl-2-piperazinecarboxylic acid, '

1-{1-[4-[4-(3,4-dihydro-2(1 H)-oxoquinazolin-3-yi)-1-piperidinyl]-2-{(3,5-
dimethyl-4-hydroxyphenylymethyl]-1,4-dioxobutyl]-4-piperidinyl}-4-
methyl-2-piperazinecarboxylic acid,

1-{1-[2-[{(4-amino-3,5-dibromophenylimethyl}-4-[4-(3,4-dihydro-2(1 H)-
oxoquinazolin-3-yl}-1-piperidinyl}-1,4-dioxobutyl}-4-piperidinyl}-4-

methyl-2-piperazinecarboxylic acid,

1-{1-[2-[(4-bromo-3,5-dichlorophenyl)methyl]-4-[4-(3,4-dihydro-2(1H)-
oxoquinazolin-3-yt)-1-piperidinyl}-1,4-dioxobutyl]-4-piperidinyl}-4-
methyl-2-piperazinecarboxylic acid,

1-{1-[2-[(3,4-dibromophenyl)methyl}-4-[4-(3,4-dihydro-2(1H)-
oxoquinazolin-3-yl)-1-piperidinyl]-1,4-dioxobutyl]-4-piperidinyl}-4-
methyl-2-piperazinecarboxylic acid,

ethyt 4-{1-[3,4-dibromo-N-[[4-(3,4-dihydro-2(1 H)-oxoquinazolin-3-yl)-1-
piperidinyl]carbonyl}-phenylalanyl]-4-piperidinyl}-1-methyl-2-

piperazinecarboxylate,

4-{1-[2-{(4-bromo-3,5-dichlorophenyl)methyl]-4-[4-(3,4-dihydro-2(1 H)-
oxoquinazolin-3-yl)-1-piperidinyl]-1,4-dioxobutyl]-4-piperidinyl}-1-
methyl-2-piperazinecarboxylic acid,
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153

(163) methyl 1'-[3,5-dibromo-N-{[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-yl}-1-

piperidinyl]carbonyli-phenylalanyt]-1,4'Ibipiperidinyl-4-acetate,

(164) 1'3,5-dibromo-N-[[4-(3,4-dihydro-2(1 H)-oxoquihazolin-3-yl)-1 -
piperidinyljcarbonyl]-phenylalanyl}-[1,4 lbipiperidinyl-4-acetic acid,

(165) elbyl 4-{1-[3,5-dibromo-N-[{4-(3,4-dihydro-2{1 H)-oxoquinazolin-3-yl}-1-
piperidinyl]carbonyl}-4-methyl-D,L-phenylalanyl]-4-piperidinyl}-1-methyl-
2-piperazinecarboxylate,

(166) ethyl 1-{1-[3,5-dibromo-N-[[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-yi)-1-
piperidinyl]carbonyl]-4-methyl-D,L.-phenylalanyi]-4-piperidinyl}-4-methyl-

2-piperazinecarboxylate
and the salts thereof.

6. Physiologically acceptable salts of the compounds according to at least
one of claims 1 to 5 with inorganic or organic acids or bases inorganic or

organic acids or bases.

7. Pharmaceutical compositions containing a compound according to at
least one of claims 1 to 5 or a physiologically acceptable salt according to

claim 6 optionally together with one or more inert carriers and/or diluents.

8. Use of a compound according to at least one of claims 1 to 6 for
preparing a pharmaceut'icat composition for the acute or prophylactic
treatment of headaches, for treating non-insulin-dependent diabetes meliitus,
cardiovascular diseases, morphine tolerance, skin diseases, inflammatory
diseases, allergic rhinitis, asthma, diseases accompanied by excessive
vasodilatation and resultant reduced circuiation of the blood, for acute or
preventive treatment of the menopausal hot flushes in oestrogen-deficient

women or for treating pain.



