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- BENZYL- 2- OXO- 2- (1- PI
W&é@k@?ﬁ%) ETHYL) - 1- Pl PERI DI NCARBOXAM D- DERI VAFCH{ES2004/000087
AND RELATED COVPOUNDS USE AS CGRP- ANTAGONI STS FOR
B%REATI NG A HEADACHE 5 Di scl osed are carboxylic acids
ldPthe esters thereof of general formula Ar ON Y

1_R-(1;BEKZAL-2-0R0 21 1-PIRERAYEN I 9B TIOVB 1 RIPERIBINCARBOXAMID-

ShER AR NS s o MRS

physi ol ogi cal | y accéPEABNG ASHEABACHEr eof with

conpositions containing these conmpounds, the use
Dthprggf an rocesses for the preparation thereof. 15
[SHOPRL AR YIS RSds and dhe eters theteef o geregal formula
nonounsaturated 5- to 7-menbered diaza, triaza or

S, S-di oxi do- thiadiaza heterocycle, 20 while the
above-nenti oned heterocycles are linked via a nitrogen
atom and are characteri sedAry a carbonyl group or

sul phonyl group eachf | anfed by 25, two nitrogen

at ons, tiflutedlat gge or~at two carbon
atons by an NphewyT, Ny r{ ] 1-Rhi enyl or -
1, 3-thiazolyl group, while tthe $ubs ﬂguents may be

‘identical or different, Xt X 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 generé! formula |

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

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

are characterised by a carbony! group or sulphonyi group each flanked by
two nitrogen atoms, | |

may be substituted at one or at two carbon atoms by an alkyi, 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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30 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 contained
in Ras well as benzo-, pyrido- and quinolino-fused
héteterocydes maynbe fused3oeabieornend ghyeidne omguinoline ring,
additionally be nono-, di- or trisubstituted by
fluorine, chlorine or brom ne atons, by al kyl, al koxy,
ni tr uhilalthe ! pHdred, pﬁidmw Stniermm ra)y I1,3 ﬂhé@dmt@r@mmtamed
al kyl sul phon | arfi no, phenyl | uor onet h

al ko¥yBeawwal B heszao pyride: amqtgumln@rfumlnempqcycles in the

a1y PGB ey BoSRoGR bt O PPERUBRe 87

met hill:erivesli abotine anbroatne bmnué g zm |, alkeppitro, aikwio,
i f1 uoronethy

L1 § pUSTsoTRRmg: Skviskihony opkolauRhasAReioR, paeybhony
91 24 Efucinb iy, Rk yRatonyE RafdiBY Rl fro%y,

dlfferen

2- naphiy, Iacetsdama‘rty qbrmpldmyiap‘md] yslmmocarbonyl
H- i ndo

tet 2-

1 reBRyBrSRse ARG Ut ningeasionYh mbethsnedioy.,

4-i naﬁmma%@nylarﬁmdmlkﬁmym&aﬁelmhuor%n{é%hwl
3-thienyl, t hi azol yl, | H i ndazol - 3- -
1 netrtﬂyDrmeﬁhw&@@otnﬂsommeubgbmmlmyl or Wﬂuoromethylsulphonyl

qU| n ‘%”%’gi &Eﬁg ﬁ%%g%ﬁ#'&%?%ﬁ tr)‘%])é@é &%@bg%/[ﬁﬁ ff%ye{n' g' nyl,

above-nmentioned aromati c and heteroaronmati c groups -nay
additionally be nono-, di- or trisubstituted in the '

 Ardanolgs aswmflohnaphthwl @omamahylemt@nyﬁeo-arnaﬂwme

tetn%ﬁgﬂ?ﬁ t?%pfﬁﬁé)f |o1u'g_s ﬁ(gﬁjlrﬁe [ilé 613%15&“ =3 ﬁ? 1%0%9!5

1thémiy3 g, hemyjdazalyli ﬂ#m@!hyhéilm;dazoadl kb thyeral imﬂyényl

ity b oSy et et dnbsezotbly,

2,30k o BEh ROTB I 1 S
kwgm n%%a?bonyl "Zgﬁg} AHEA mﬁ um?hn P[(lasr?gwn’ohnyi
Ql‘Odyano trifluoronethoxy, trifluor orret hyI t hi o,

trifluoronethyl sul phinyl or 30
trifluoronethyl sul phonyl groups and the substituents

nalyileoihel ateiviebmahtionied aromatic and heteroaromatic groups may
additionally be mono-, di- or trisubstituted in the carbon skeleton by
fluorine, chiorine or bromine atoms, by alkyl groups, Cs.s-cycloalkyl
“groups, phenylalkyl groups, alkeny!, alkoxy, phenyl, phenylalkoxy,
trifluoromethyl, alkoxycarbonyl, carboxy, dialkytamino, nitro, hydroxy,
amino, alkylamino, acetylamino, propionylamino, methylsulphonyloxy,

- aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl, alkanoyl,
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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different, Y denotes the nethylene or the -NH group,
3 Y denotes the carbon or the nitrogen atom X
denotes the pair of free el®ctrons, if Y denotes the
nitrogen atom or, if Y . is the carbon atom denotes
a hydrogen atom or a carboxylic acid group 5
Y'aferiotesaiteycarbor or fheenitraigeh adorhpwer al i phati ¢ al cohol ,
X3 and X4 in each case denote the hydrogen atom or the
carboxylic acid group o4dtionally esterified with a

X'l e HenbERE bliréd erRRAbns 1P YWdbRofeBanhe hitrigen Atbad, oatif V'

| east one but al so not nore than one of the groups X,

is e caxBonatom, denmtas adyaliogsn atemapr § casiaxylie aeigl group

onfBhardseefindE iy bl Bondtaiedil™, (G0)e° &7 2% |
(I'1a) wherein 20 Y2 denotes the carbon or, if m
assunes the value 0, also the nitrogen ato

R
Xandok' inseaghgase danate thahydrogan etom s tae @@rrﬂqw?%aweon |

ol RIS P SRR 5 RO BORE 01 o e

hydrogen atomor a Cl_5-alkyl group, or, if Y2 is the

. b t it I denote th d t ‘
wifihe Paofiss hat At 1458 o T 6130 o) Gl e Siibs X'
Xz,‘(’)‘ﬁ(t)?r %4 ceM@instan Bﬁ%ﬁeﬂly%s‘iéﬁfé'd’ carBbRRIR YRS fdd&ﬁoﬁ}mber S

and

R' denotes a group of general formula

X’ , (l1a)
wherein
Y2 denotes the carbon or, if m as;umes the value 0, also the nitrogen atom,
Y3, which is always different from Y', denotes the carbon or nitrogen atom,
X? denotes a group of general formula
CH,CO,R? , (1)

wherein
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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
assunme the values 1, 2 or 8, 15 or one of the groups
(I'rb), (lIlc) or (lid) N \\ X2b x2c 01, (I I b),
(11c), or SX2d N, (lid) 20 wherein X2b, X2c and
X2d each denote the hydrogen atomor a carboxylic acid

9 optionally esterified with a | ower aliphatic
IRE dReteB36S Bltobsnatom e A imsald! 082 or 5 and Ra
denotes the hydrogen atom the fluorine, chlorine or
brgm ne atom an al kyl, al koxy, nitro,

or, if¥4is the cambohyatomiitanax glsoaienate thedudrogen atom er the

carfPlfatit Snt el oSlouE8 R By ol glt8hRE o

the al kyl groups contained in the above-nentioned

groups may contain 1 to 5 carbon 5 atons and may be
mg p y y

syime-uabersdt obtanched. Discl osed are racenat es,
i f tthe conpounds of general formula | have only one
chiral elenent. The application may al so incl ude,

p denotes ¢he nuhberad] ¥j 2loal aihdast er eoneri c pairs- of
anti podes or the mxtures 10 thereof which are
obt ai ned when there is nore than one chiral elenent in

q d%@?@%fm@% gf?gﬁger al formula |, as well. as the

\ optical 'y active enantioners of which the
above-nentioned racenates are conposed.

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

or one of the groups (lib), (lic) or (lid)

R ), ' (), or

" N , (lld)
wherein

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

~ optionally esterified with a lower aliphatic alcohol,
25.

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

R denotes the hydrogen atom, the fluorine, chiorine or bromine atom, an

alkyl, alkoxy, nitro, triflucromethyl, hydroxy, amino, acetylamino,
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The conpounds of general fornmula |I have val uable
phar macol ogi cal properties, which may be based on
their selective CGRP-antagorg stic properties. The
invention further relates to pharnaceutica
conposi tions containing these conpounds, the use
antiesenboyldat&igl O §RMbAIbEP, t hereof . Preferred .
conpounds of the above general fornula | are those
wherein 20 R denotes a nonounsaturated 5- to

o) XI i adi aza
WRISRINESS Puer AR sthigdd e obotesEhERe b BRURY Bone

allg GFOIUpmk@damecamahmalbdv@gﬁéhtﬁh@dfgroaﬁs @Ay caritsin 1 to 5 carbon
group or sul phonyl group

haracteri sed by a, carbon
O3 May. S%‘Sﬁk@ﬁ"’"ﬂy‘”&%ﬂﬁﬁ .ogen atoms, 30 may be

substltut ed at a carbon atom by a phenyl, pyridiny,

thienyl or 1,3-thiazolyl group, and the double bond .
@?'Oﬁﬁﬁ’éféffaﬁwta%df\ﬁbe peMpéurde dof geresdl ur at ed
¢ het e[)ocycl es may be fused to a benzene, pyridine or -
OH1 o hR¥RoY fige C'Bfa‘ olameet. {The aphasiion may elsgiinpude,
hdv&*m@n,ythe individuat H@s@&@bh‘ﬂem@rﬁéﬁ’r@%f %@lﬂb@?é‘&?gr tHe'miXiGres

Iwgs benzo-, pyrido- and qui nol i no-
th?r@Pé reohtainedavhemthese ussmmrmn ome chidali eleoeat iny/the

oRBS of g@hg &ﬁ;f&l@dlgﬁ'bi%wteﬂ gp pgwgqggwp ically active

or 1 ne
enanircﬁmem@frwhibhlthe abBvametichie @teRREy A EdAp ??é’d{ps
whil e the substituents may be identical or difterent,

Ar denotes a phenyl, 1-naphthyl, 2-naphthyl,

, t
Th%’c%ngnloﬁmgg fﬁq&ﬁgﬁ]@ grﬁ‘@% v%}bab}gﬁpﬁgn%gogscal
prapledies; wibch map &d basehen thelr abldcihvet@ERBmatagbhistigpropgtiesay
be nmono-, - or trisubstituted in the

ddi t |
Th%él'f“lb"&:t{ggg %@foﬁ%"ﬁﬂ?s te Pl]@rﬁn@féeut@ﬁl epmnpesiiens contaiking these
: hy
corﬁb@x!ﬁds e ?155%91%%?59& th%b%g%rﬁﬁéré&cgf;fng: %:/y -

hydroxy, ~am no,
groups and the substituents may be identical or

ifferent, -
: Pre?lérreae compounds of the above general formula 1 are those wherein

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

thladlaza heterocycle

whilg the above-mentioned heterocycles are finked via a nitrogen atom

and

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

_ flanked by two nitrogen atoms,

may be substituted at a carbon atom.by a phenyl, pyridinyl, thieny! or

1,3-thiazolyl group,

and the double bond of one of the above—mentloned unsaturated
heterocycles may be fused to a benzene, pyndme or qumollne rng,



<

Y denotes the nethylene or the -NH group, 20 Y
denotes the carbon or the nitrogen atom Xl denotes a
pair of free electrons, iféY 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, 25 X3 and X4 each

opt 1 it {18 BHEAACEANT, iy, U5 AR BB Poiied

wi t intfhas praﬂ\ass!ueﬂdma,t pyargfl- aa?l3 tgu;(tgmn?(dn%?:ﬂ iztegg%o{ﬁ i? the

;Ea?ﬁﬁ? %a@t?roge%r@%ﬂﬁ@@na%x B%mriq: gicpﬂtfﬁhlﬁ&iﬁuéﬁﬁ b¥ind
| (w@ﬁhﬁsclﬂ%ﬂﬁaﬁpbﬁfmlﬁé%m éfﬁg' %&Eégﬂnﬂg?s)rchethyl

car tamnnat oyanar or adetylaamgmpshwhﬂalhfes@stlmmntahw be
denot e Pe fﬁtero en atom Y3, which is always

di f AdFLica PF@ ", denot es the carbon or the nitrogen
atom 10 X2 denotes a group of general fornmula
CH2CO2R2 , (111) " wherein 15 R2 denotes the hydrogen
A dangieen Rieai, 3- rbanwfnyigMaphtfwi,, 2.8, Adstrzhydre Towpbéml or

23%t%girol§’ér% ﬁ':ﬁ'?’gs hydrogen atom or the carboxylic

gr oup esterified with a | ower
al i phatic al cohol

while the above-mentioned aromatic and heteroaromatic groups may
addmonaily be mono-, di- or trisubstituted in the carbon skeleton by
fluorine, chlorine or bromine atoms, by alkyl groups, alkoxy,
\tnﬂuoromethyi nitro, hydroxy, amino, aminocarbonyl, acetyl 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,

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

 with the proviso that at least one but also not more than one of the grdups X',
X2, X% or X* contains an optionally esterified carboxylic acid function, and

R' denotes a group of general formula
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m denotes the nunbers 0 or 1, p denotes the nunbers O,
1 or 2 and 25 g denotes the nunbers 0, 1 or 2, while
the sumof m p and g may dssume the values 1 or 2,

or one of the groups 8 XZb ~~XZd ()o R3 (lib), or N,
(lid) wherein 5 X2b and ‘X2d each denote the hydr ogen
atom or the carboxyli cid,éyﬁup ~optionally
esterified with a IfﬁgiaaTPﬂnatic al cohol, o denotes

t he nunmbers 0, 1, 2/or 3 a 10 R3 denotes the

hydr ogen at om Lhe*fluorln QFQN orine or brom ne atom

a nethyl, nethoxy trifluoronethyl or cyano
group, mhile unl ess h wi se stated, the
above-nenti oned al kyl gro or the 15 al kyl groups
contai ned in the above-nenti oned gn& contain 1 to 4.

carbon atons and nay be branched or unbranched, the
tautomers, the diastereoners, the enantioners and the
whargins thereof. 20 Particularly preferred conpounds of
the above general fornmula | are those wherein R
denotes a nonounsaturated 5- to 7-nenbered diaza,

Y? @éncﬂég tt crbOnditer GHOIf rh Bsg@lhé@ ﬁaé‘@éiaé@cméfalsa%iewﬁié e

t he above-nentioned heterocycles are |inked via a
the mitreggyeatom,om and are characterised by a carbonyl
group or sul phonyl group each flanked by 30 two
“nitrogen atons, 9
Y?, Wthh is always different from Y1 denotes the carbon or the nitrogen atom,

X? denotes a group of general formula
CH.CO.R? , (1)
,V\;he'rein'

R? denates the hydrogen atom or a Cy.s-alkyi group,

~or, if Y? is the carbon atom, also denotes the hydrogen atom or the carboxylic‘

acid group optionally esterified with a lower aliphatic alcohal,
m denotes the numbers 0 or 1,
p denotes the numbers G, 1 or 2 and

q denotes the numbers 0, 1 or 2,

~ while the sum of m, p and g may assume the va'lues lor2,

or one of the groups
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whilg, grbgss otherwise stated, the above-mentioned
-alkyl groups contained in the above-mentioned groups contain 1 to 4 carbon

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 fay be fused to a benzene,
pyridine or quinoline ring, while the phenyl groups
contained in R as well as benzo-, pyrido- and
gui nol i no-fused heterocycles may additionally be nono-
or substituted in the carbon skeleton by fluorine,
chl ori ne hr ol ne atonms, by nethyl$ netggxy,

e

triflyorg yK,  or cyano groups, . I 10

subst x"pgay be identical or,dﬁQ%er nt, Ar denotes

a pheﬁﬁl 1- Haphth$ 2-napgthyl, * N (itd)

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

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

above mentioned aromatic and heteroaromatic groups may

gﬂﬂptlonally be nono-, di- or trisubstituted in the

carbon skel et on by quorine chl orine or brom ne
ons,, by methyl, nethoxy, trifluoromethyl, hydroxy

o@nda qﬂféﬂwe i hydregen ssemntaidhe saroyylieacidarenr al

on or nitrogen atom 25 X1
denotes a pa| r . of free el ectrons, if Y' denotes the
mt{e@ En at I%r Y is the carbon atom the
3 r%_ ﬂh%oﬁgrq:%&yl ic acid group optionally.
esterified with nethanol or ethanol, X3 and X4 each
denote the hydrogen atom or the car boxyl ic acid group
R® denadlpsitie aytinpgestatornf thedfivarine, oibhiae ok boomizichatond, a
east one but al so not nore

: opt%nallg efsit%ffﬁge%gfgéa(%{%eé]@bggc LRSngEL hyl ene or - N+

- melfyl g heiineRiginfinthyl FSend o xa cont ai ne an

optionally esterified car boxyl ic acid function, and 10

R1 denotes a group of general fornula I\Pm /CH3 Y
alkyl groups or the

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 sulphonyl group each flanked by
two nitrogen atoms,
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\()P_ X2, (lIla) 5 wherein Y2 denotes the carbon or,
if massunes the value 0, al so denotes the nitrogen
atom 10 Y3, which is always different fromyY,
denotes the carbon or the. nitrogen atom X2 denotes
a group of general formula CH2CO2R2 (rrry 15
WRaY BESUbRYiUiRG 8t 2 sathel atpat kyyaPhenyhereupa

straight-chain or branched Cl-4-al kyl group, 20 or,

if Y2 is the carbon atom al so denotes the hydrogen

aranther dolisle banlkdafydnecof the | abayeemnenbpnedonsdturated

sterified vvi‘tg ?eth nol ,or ethanol, m denotes the
oF¥clgs graybe %daoc?e benzeneRyTisina er quigoline gog.o

and q denotes the nunbers 0, 1 or 2, rr while the

sumof m p and q nmay assune the values 1 or 2, or

one wifiletthe phenybgraupstontadiaedin R aRwel agl ienzo-qyridor and

¢ ho ARy ERE ekl SR MRTG Bl LR RS {1 e
Wi t i§igishRAed irPtheddrBoR skeletdteRPHigsrind) & hlbifeesrorBmirde

or 2 and R3 denotes the hydrogen atom the fluorine,
chl gtgms. by methndi m@tlmxynqnﬂgoromethyl, 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-yl group,

while the above-mentioned aromatic and heteroaromatic grbups may
additionally be mono-, di- or trisubstituted in the carbon skeleton by N | _
ﬂuorine,rc'hlorine or bromine atoms, by methyl, methoxy, trifluoromethyl,
hydroxy or amino groups and the substituents may be identical or
different, '

Y denotes the methylene or -NH- group,

~ Y'denotes the carbon or nitrogen atom,

25

30

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 methanol or ethanol,

X3 and X* each denote the hydrogen atom or the carboxylic acid group
optionally esterified with methano! or ethanol,

with the provisd 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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15 met hyl, nmethoxy or trifluoromethyl group, while,
unl ess otherw se stated, the above-nentioned al kyl
groups or the alkyl groupg8 contained in the
above-nentioned groups contain | to 4 carbon atons
; and may be straight-chain or branched, 20 the

R’ depptesargoup Rboane/al ©r@ylRrs, the enantiomers and the
salts thereof. Most particularly preferred conpounds
of the above general formula (1) are those wherein 25
R denotes the 3, 4-di hydr o- 2(QCHg) - ox6qui nazol i n- 3-yl,
2, 4- di hydr o- 5- pheny}p=" 3( yoxo-1,2,4-triazol -2-yl,
1, 3- di hydr o- 2( 2H) - gxoi m dagol 4, 5- c] qui nol i n- 3-yl ,
2- 0xo0- 1, 3, 4, 5- t e{rhydr o- 1(@Hpenzodi azepi n- 3-yi
3, 4- di hydro-2( 1 H)-\%o i dof 3, 4-d] pyrinidin 3-yl or
3, 4-di hydro- 2, 2-di oxMdo R0 2, 1, 3- benzot hi adi azi n- 3-yl
group, 12 Ar denotes thex§,5-dibronn-4-hydroxypheny|,
4- am no- 3, 5- di br onophenyl » (I1a)
4- br ono- 3, 5- di net hyl phenyl, :
3, 5-di chl or o- 4- net hyl phenyl , 3, 4-di br onophenyl,

whepefgl ono- 4, 5- di net hyl phenyl ,
3, 5-di br ono- 4- net hyl phenyl, 3-chloro- 4-nethyl phenyl,
3, 4-di fl uorophenyl, 4-hydroxyphenyl, 1-naphthyl, 5

\'G d?ng)t% t?ure(()cﬁ]??(s';p ﬁt ﬁﬁ&%ﬁﬁ%&ﬂgﬁﬂqe 0, also denotes the nitrogen

atord, 4, 5-tri met hyl phenyl, 3-(trifluoronethyl)-phenyl,
3, 5-di net hyl - 4-nmet hoxyphenyl ,
4- am no- 3, 5-di chl or ophenyl, 2,4-bis-(trifluoromethyl)-

3 Y ' hefy - di HEeL
. BHERY, e el PO Aot a e A S KB BYen atom,
- 2-naphthyl, 2,3-di hydrobenzo[b]fur-5-yl, 10
1,2,3,4-tetr dr o- 1- napht hyl or 2, 3-di chl orophenyl
X2 d&f‘@tﬁiag'\e‘*@eﬁh&v@@r@'#@"ﬂ@?hyl ene or the -NH group, Y
denotes the carbon or the nitrogen atom 15 X1
denotes a pair of free electrons, if Y denotes the
‘nitrogen atom orGH}@OMR%is the (BHrbon atom the
hydrogen atom the carboxylic acid or the nethoxy-

wherein

 R2 denotes the hydrogen atom or a straight-chain or branched Cy_4-alkyl

group,

or, if Y? 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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carbonyl group and 20 R denotes a group of genera
formula ,/CH3 Nmg ~~~(CH2)g \()p y2 2 X, (lla)
wherein 25 Y2 denotes the tarbon atomor, if massunes
the value 0, also the nitrogen atom Y3, which is
al ways different fromY ,- denotes the carbon or the
while th® gem eftronp and q may @sswnedhe vgiuespl of 2gener al
formula CH2CO2R2 , (I11) 5 wherein R2 denotes the
hydrogen atom or a straight-chain or branched
or Gde 4f #ldgroupgroup, 10 or, if Y2 is the carbon atom
al so denotes the hydrogen atom or the carboxylic acid
group optionally esterified with nmethanol or ethanol,
m denotes the _nunbers 0 or 1, 15 p and q in each case

denotes th @

¢ Rper,s 0, 1 or 2, whi t sumof m p
& mEX he val ues 1 ﬁWor one of the
groups?*)@o 3 R

(b), or N , (ild)

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 atom, a

methyl, methoxy or trifluoromethyl group,

while, unless 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 salts 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¥y£. 1,3-dihydro-2(2H)-oxoimidazo[4,5-clquinolin-3-y, -_
2-0x0-1,3,4,5-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-yi group, '
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) et D

15
e d’é?rﬁité§g%iudof fted el@éfrbb@. if Y! denotes the nitragen atom, o, i Y'is

20

25

Y dgnplesithesoeinilenpsy r(b? (N

~X2bS3 -@B G R (Ilb), or N, (Iid) wherein 25
X2b denotes the hydrogen at om or the carboxylic acid
group optionally esterifi®d with nethanol or ethanol,
X2d denotes the hydrogen atom or the carboxylic acid
oup o tlonally 30 esterified with nethanol, 14 o

Ar denpiesdhe Ro-AbREPS- bydrexyphenyh faminetésdibsornashenyl,

4 Hﬁ%’?‘égiggﬁ"ﬁ%m@?@paf eér éﬂtkﬂg EE\R/ he oned‘ﬁ bﬁ’éﬁﬁ(%pﬁ'lenyl

3- bgomopssmlmetlwlmﬂényl 3 @-rdmrpmocmmahylpdenyl Bhloro-~
arbon at ons

4-r§$¢8yﬁggﬁgt I Onﬁ?'gp 8H¥§| ytb’%?&yg’hgﬂﬂd 1 “"iq{g‘%i‘ﬂut oners,
3,5ttﬂ8rdi’h tfﬁfo‘?@ﬂ?érﬁwl 3 b%@gﬁﬂ&b&:ﬁ%ﬁ@ﬁ%ﬁ Ied: 3' ts

thereo In a st 'aspe t here

3 %trb'o&lylylpbeayh, as(trﬁh@rceme&tyb) Wefuérﬁelﬁ-alﬁmethyfful a l

43R iee A -Rir B BEE e, St Bls e for B bz o
phérii, 3, %/5-ribrordéphenyl, 3,4- dimethoxyf)henyl 3,4- dichlorophen 1,

plperldlnyl]carbony]-Dt I os (J peridinyl}- -plpe
4- f@gp@&@&m@r@phemgﬂmaphmw 2, thydrobenzo[b]fur—S—yl

1 ,23{,%—?[@#51}@#8-1@5%ﬁ'y\1" dr's 8 didhastopKaRd g%dﬁl) oxoqui nazol i

pi peridinyl] carbonyl] Dtyrosylj -4-pi peridinyl}-1- p| pe -
razi neacetic acid, &3 1, 1- di net hyl et hyl ‘
(QFQIJREH hydro-2(1 H)-

oxoqui nazol i n- 3-yl)-1-pi peridinyl Jcarbonyl ]-D-tyr osyIJ

- 1-pi perazinyl }-1- piperidineacetate, (4)
Y' defote$ theseatbbnamthén(tfogeq3tdadi hydr o- 2( 1

H) - oxoqui nazol i n-3-yl) - 1-pi peri- 25 '

di nyl ] carbonyl ]-D-tyrosyl]- 1- pi perazi nyl }- 1- pi peri di ne

brono- N-[ [ 4- ('3, 4- di hydr o-2

 the @gdzgn aterothe hgdsageniatom, the carboxylic acid or the methoxy-

Laeridin carbonyl ]-D-tyrosylj-[1, 4] bi pi peridi nyl - 4-
carlgﬂ():rg{? g{‘cg.\pé’lhé R

R' denotes a group of general formula

2 _
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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30 (6) 1'-[3,5-dibromo-N[[4-.(3,4-dihydro-2(1

H) - oxoqui nazolin-3-yl)-1

pi peridi nyl]carbonylj-Dtydbsylj-[1,4"]bipiperidinyl-
-acetic acid, (7) ethyl

endo- 4-[ 4-[ 3, 5- di br onp- N-[ [ 4- (3, 4- di hydr o- 2( 1H) - oxoqui

nazol i n- 3-

Xz%Péﬁ?%ﬁﬁ%%@ﬂ%%@ﬁ?@tfgpmﬁ] D-tyrosyl]-1-pi peranyl} 15
endo- 4-{4-[ 3, 5- d| bronmo- N-[[ 4- (3, 4-di hydr o- 2(1H) oxoqui

nazol i n-3-yl)-
p|perldlnyI]carboﬁyﬂ¥3@hRyrosyl]ﬂiublpera2|nyl} cycl oh
exa necarboxyllc 5 acid, (9) ethyl
exo-4-{4-[3, 5-di br ono- N—[[4 (3, 4-di hydr o- 2( 1H) - oxoqui n
whaggihi n- 3-
yl 9%4- pi peri di nyl ] carbonyl]-D-tyrosyl]-1-piperazinyl}-
cycl ohexanecar boxyl ate, 10 (10)
2 ' - - =i < .
R %é!f?%téso gﬁ?ﬁ %qénbéteﬁf?r'\é blrdighBcaifll dPFEACHEd C1.4-alkyl
gumpperldlnyljcarbonyl] D-tyrosyl]-1- plpera2|nyl} cycl oh
exanecar boxylic acid, 15 (11) ethyl
4-{4-[ 3, 5-di brono- N—[[4 (3,4-di hydro-2(1

or, H)Yﬁﬁﬂ%lbﬁmbw atm3 aldoldehotes the hydrogen atom or the carboxylic
pi peridinyl ] carbogéé ]-D-tyrosyl]>-1-pi perazi -
t

aleﬂ]Ql’qUPlO@ﬁlinfMﬁSﬁ%' vathame(tna)oi@eﬁmanol
-[ 4-am no- 3, 5-di brono- N-[ [ 4- (2-ox0-1, 3, 4, 5-tetrahydr
o- 1, 3-
m deswtadihezamberd-ybn) 1,1- pi peri di nyl ] car bonyl ] - D- phenyl al
anyl ]- 20 [1, 4']bipiperidinyl-4-acetate, (13)
[4 am no- 3, 5-di brono-N-[[ 4- (2- oxo-1, 3, 4, 5-tetrahydr

be zo&agfz‘é’&sﬁ nofejs tlfepr}urgré?er [ hyl? cdrbonyl | - D- phenyl al
anyl]- [1,4"]Dbipiperidinyl-4-acetic acid, 25 (14)

whi, fF§ Jum amw andsa iy BHIME [Mevalses 1R 2.3, 4, 5- tet rahy

dro-1, 3-

benzodi azepi n- 3-yl ) - 1- pi peri di nyl ] car bonyl ] - D- phenyl al
or oaeydftha grupser azi nyl }-1 - pi peri di neacetate, 30 (15)

et hyl o

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

3-yl)-1-_pigperidinyl]carbonyl]-3,5-dimethyl -
L- ph 4- di nyl }-1-
p ?ng(hb pi peri dinyl }- %XZd
'?NTL 3 ‘\

R (), or , (ild)
wherein

X? denotes the hydrogen atom or the carboxyiic 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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pi per azi neacetate, (16) ethyl
4-{1-[3,5-dichIoro-N—[[4-(3,4-dihydro-2(1FD-oxoquinazo
lin-3-yl)-1 16 plperldlnylpearbonyl] 4- et hyl -
L- phenyl al anyl ] -4-piperidinyl}-1 - plpera2|neacetate
(17) ethyl 4-{1-[3,4-dibromo-N-[[4-(3,4-di hydro-2(1
o denglasdberinroers-03-yen2 ands
pi peri di nyl ] carbonyl]-D, L-phenyl al anyl ] - 4- plperldlnyl}
-1- piperazi neacetate, (18) ethyl
Rﬁd:lér;.et[leg-tbe@ydrd&dn[élo(rﬁoﬁhél thisidoRradthy)greyeaui nazol i n- 3
- y -
pi peri di nyl]carbonyl]-4,5-di methyl -D, L- phenyl al anyl ] -4
=il el r I
whit, DRI SWbite sttef, §€) 300UERREHRLSY Y otbiftion g iy
gr PWPSSOpt;)neﬁ-m the akt))ove Imentlonedtgﬁm.lnps [f)naLy cor?tam I1 tol 4 carlbi)n ?ﬂ"ms
i per i di car.bon et hy phenyl al anyl ] -4-pip
ang Mgy b S;%léhtp‘?fl?é?)é biahehech: e, 15 (20) ethyl
4-{1-[3-chloro-N-[[4- (3, 4-di hydro-2(1
oxoqui nazol i n-3-yl)-1-
thepla

afyécpmgrsnthqa dtﬁﬂﬁ@rwn]er&-ﬂnetenanﬂbmers and the salts thereof
L- phenyl al anyl ] - 4- pi peridi nyl }-1- pi perazi neacet at e,
20 (21) ethyl
r t % redﬁs PI é%c} 88&’9?‘}/"%{33@ ( 1%@%{%?3 lél ggr%e?"lall frc])}rﬁula |
Se‘ECtﬁﬁé’ﬁgﬂ ?Q\W'P]Cﬂnﬂfinpéxfam nyl }-1- piperidi neacetat e,
(22) 4-{1-[4-bromo-N-[[4-(3, 4-di hydro-2(1
H) - oxoqui nazolin-3-yl)-1 25
(1)p| pethyldd-(d[3, 6 adibr@nyd WV-F4 {3 H-aRiyayd-2 @ilﬁj;l)i
elr/ QMM er ng(neac etylagd) ag’? e GRS }ﬂ)éh
{lﬂ hp'aylg yroml4-piperidipyl}-d- mmarazmeacetate
H) oxoqui nazol i n-3-yl)-1-
pi peri di nyl ] carbonyl]-4-net hyl -

(2) L- gh@infa, ﬁmmotﬂo-m-{mmmatnw#d-z(lm)%&cdamﬁﬂmr@@r}eﬂ c
acid &12
4- Pisrlinylleaghoml- thp/{QﬁYIlsﬂi-mlnﬁWuﬂH Pinawpzineegeio agid,
in-3-yl)-1- “piperidinyl]carbonyl]-
L- phenyl al anyl ] - 4- pi peri di nyl } - 1- plpera2|neacet|c

(3) acil d-dimethylethyl 4- -{4-[3,5-dibromo-N-[[4-(3,4-dihydro-2(1H)-

0xoqumazohn-3-yl)- -piperidinyl]carbonyl]- D-tyrosyl] 1-piperazinyl}-1-
plpendlneacetate

(4) 4-‘{4-[3-,5—dibrom0—N—[[4—(3,4-d ihydro-2(1H)-oxoquinazolin-3-yl)-1 ~piperi-r
dinyl]carbonyl}-D-tyrosyl]-1-piperazinyl}-1-piperidineacetic acid,

(5) methy! 1'—[3,5-dibromo~N~[[4-(3,4-dihydro-2(1 H)-oxoquinazolin-3-yl)-1-
piperidinyt]carbonyl}-D-tyrosyl]-[1,4]bipiperidinyl-4-acetate,

(6) , 1'-[3,5-dibromo-N-[[4—_(3,4-dihydro—2(‘_l H)-oxoquinazolin-3-yi)-1-
piperidinyljcarbonyl]-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-
yi)-1-piperidinyljcarbonyl}-D-tyrosyl}-1-piperazinyi}-
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17 (25) 4-{1-[3-bromo-N-[[4-(3,4-dihydro-2(1

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

pi peri di nyl ] carbonyl ] -4, 5- t met hyl - D,

L-phenylalanyl] 4- pi peridinyl}-1- piperazineacetic

acid, 5 (26) 4-{1-[3,5-di-bronp-N-[[4-(3,4-di hydro-2(1

H) - epciehiaxaageaibexglaie,) - 1-

pi peri di nyl ] carbonyl]-4-nmnethyl - D,

L- phenyl al anyl ] - 4- pi peridi nyl }-1- pikerazi neacetic
(8)aci éhdd-4-{443)5-dibromo-N-{[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-yl)-1-

4-{1-[ 3-chl oro- N-L di hydr - 2( 1H) - oxoqui nazol | n-

3- yiiperddingiigasppay! b—ty&ﬁyﬂohgqp}arazlrmg}-ﬁmlo@xanecarboxyhc

L- yl al anyl ] - 4-pi peridinyl}-1- piperazineacetic

aci d, (28) 4-{4-[4-bromo-N-[[4-(3,4-dihydro-2(1

H) - oxoqui nazol in-3-yl)-1 15

) SbyBRN§18 5 b P T VB PSPt 50

1, -
T {1y1 E'igﬁél K l?;flE:\éFbon -D tyrosylLT CPRergrzgyg( 1H -

OX ORY@i Qﬁ@Z@hB@EIBOyYJ?tQ’L p| peri di nyl ] carbonyl ]-D, L- phenyl
al anyl ]-4- 20 piperidinyl}-1-piperazineacetate, (30)
methyl 1'-[N-[[4-(3,4-di hydro-2(1

(10§ @@W-{@E%bmﬂ%—wﬂ&@ 4~dihydro-2(1 H)-oxoqumazo{m-3 yi)- 1-
pi peridinyl] carbon!% yrosyl] - bi pi peri di nyl -4
- addperdinylicasberaly éY'WMM relme[amrp{lhcx( h@@nﬁwb@xnl(q
H) -Qxpaui nazol i n-3-yl)-1-
pi per1'di nyl ] carbonyl ] -D-tyrosyl]-4-piperidinyl}-1-pipe
razi neacetat e, (32) et hyl

(1 QR@M 4%1,1%51[;;@ - LRy 1/3{‘-ox Sadines o, %-yi)-1-

ZD @o Pl p}"eﬁlég%dn@n]%)lw%lsglr az %‘teaz%i: Eﬂpe?‘ggié%%ﬁéy' ‘]

1-{1-[4-am no- 3, 5-di bromo- N-[[4- (3, 4 di hydro-2(1 H)-

L in-3-y - nyl al
(125 ST Jialiney 3 b BefE N - ph Rt A et
18 beh@édlaﬁ‘éﬁ)lhﬁwyl}-1 -pi endlnylicarbonyl] -D- phenylalanyl]—
-{1-[3, 5-di brond- N F hydro-2(1
H) {bﬂd@mnealzlmw-ﬂ- atg,
1- pi peridinyl]carbonyl]-Dtyrosyl]-4-piperidinyl}-(S)-
pyrrolidine-2-

- (13) 1'J4-amino-3,5-dibromo-N-[[4-(2-ox0-1,3,4,5-tetrahydro-1,3-

benzodiazepin-3-yl)-1-piperidinyljcarbonyl]-D-phenylalanyl]-
[1,4"Tbipiperidinyl-4-acetic acid,

(14) ethyl 4—{4-[4-amino-3,5-dibromo—NQ[[4-(2-oxo-1 ,3,4 5-tetrahydro-1,3-
benzodiazepin-3-yl)-1-piperidinyljcarbonyl]-D-phenylalanylj-1-
~ piperazinyl}-1-piperidineacetate,

(15)  ethyl 4-{1-[4-bromo-N-[[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-yl)-1-

piperidinyljcarbonyl}-3,5-dimethyl-D,L-phenylalanyl]-4-piperidinyl}-1-

piperazineacetate,

(16) ethyl 4-{1-[3,5-dichloro-N-[[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-yl)-1-
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carboxyl ate, 5 (35)
1-{1-[4-am no- 3, 5-di br ono- N-[[4 (3, 4-di hydro-2(1H) - oxo

qui nazol i n- 3-

yI) 1- plperldlnyl]carbonyl] D- phenyl al anyl ] - 4- pi peri di
rrolidine- 2-earboxylic acid, 10 (36

1 {Hp?rgdleyli/ﬁaﬁbwml -4smetaylc, Laphimyalanylbe-pigert nazol

rﬁ?i’(carr%ony Dtyrosyl ]-4-piperidinyl}-(S)-pyrrolid
|ne 2- carboxylic acid, (37) nethyl :

- [.4- 5-d N-[[4-(3, 4-di hyd -
7 AR S LR it Doyt 24 32
an iﬂ;%e.fqlﬂ@]d%%wum'Llpr(e?-)wéwﬁyaph p%erl?ﬁnﬁ} gar boxyl ate,
1- {pip@razmedbbfaMm- N-[ [ 4- (3, 4-di hydro-2( 1H) - oxoqui nazol

in-3-yl)-
1- pi peridinyl]carbonyl]-Dtyrosyl]-4-piperidinyl}- (R)-

(18pyrétﬁ>%u4d{1n[% Broni’&i\ﬁdﬁfﬂ@@&ydawcﬁo-zf(@l} oxoqulnazolm 3 »l?
4-am no- 3 0XO0
qmnwmmyﬂcarbqnyl] -4,5-dimethyl- D L-phenyialanyi] 4-plper|d|ny} -1-

| ] carbonyl ] - D- phenyl al anyl | - 4- pi peri di
Haﬁr%'ﬂ%{;&g@/m ne- 2-carboxylic acid, 25 (40)
71{1[35d|brorm N-[[4-(3, 4-di hydro- 2(1H) oxoqui nazol

(19} gm’f&rmy[ﬁ]fcasbmyrquﬂ@;A—sgw;o-zcwp@equopnwmy
1 BRASEa R AT, Crory el e g nyt-1-

H) pipevazineacsthie)-
3 yl)-1-pi peridinyl]carbonyl]-D phenylalanyl]-(R-[1,4
"] bi pi peridinyl-2- carboxylate, (42) methyl .

(20)1 e{r?yl 5 {ql[éfﬁﬂﬁ}ol\*vl[{[rﬂ(a Ay e 19)-Shotind2HRAH- PI?%O' in
pi Pmﬂdirwﬂc?ltb@nwl}riym]etfwlﬂ«kwnyia(anwfz&pwepmqyl}gbr. din
| 43) net hyl
1 p%ﬁ%ﬂﬁ%%éleé‘%@edl éro?mrrﬁl-[%/4 (3,4-di hydro-2(1

H) oxqu| nazol i n-
car bonyl henyl alanyl]1-(S)-[1,4

pi_peri di % E d] ?
(21)] b@ﬁﬁwbéﬁﬂrﬁﬂwpmg Fl4cErbeitydse-a( H)-OXOQUfﬂazohn 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-yi)-1-
piperidinyllcarbonyl]-3,5-dimethyl-D,L-phenylalanyl]-4-piperidinyl}-1-
piperazineacetic acid,

(23) 4-{1-3,5-dichloro-N-{[4-(3,4-dihydro-2(1H}-oxoquinazolin-3-y{)-1-
piperidinyljcarbonyl]-4-methyl-D,|_-phenylalanyl]-4-piperidinyl}-1-
piperazineacetic acid,

(24) 4-{1-3,4d ibromo-N—[[4-(3,4-dihydro-2( 1H)-oxoquinazolin-3-yl)-1-
piperidinyljcarbonyl}-D,L-phenylalanyij-4-piperidinyl}-1-piperazineacetic
- acid,
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(44) nethyl 1'-[3, 5-dibromo-N-[[4-(3,4-di hydro-2(1
H) - oxoqui nazol i n-3-yl) - 1-
pi ~eri di nyl ] carbonyl ]-D-tyFosyl]-(S)-[1, 4']bi pi peridin
yI 2-carboxyl ate, 10 (45)
- [ 4- ami no- 3, 5-di br ono- N-[[4 (3, 4- di hydr o- 2( 1
H) oxoqui nazol i n-3-yl)

) B LR o o1 1

5- dplpendmyl]ea[r[adnylla46-aﬂnmjlutyld3 R¢{phenylalanyl]-4-piperidinyl}-1-

H) - oxoquli. nazohl n-3-y

pi pRPEHARA ?ﬂﬁ'ﬁlyl] Dtyrosyl] (R) - [14]b|p|per|d|n
47)

yI 2- carboxyllc aci d,
ﬁSdlbrormAHj[ 34d|h dro-2(1
(2a)|) biRibribromar (3) ﬂ:hydro—2(1 H)-oxoqumazohn—S-yl) 1-

P! LAY AR PeByt s Sambrdyidishi A-plodRliRiips: o1 n

1 -pieizinecdti®adidbr omo- N- [ [ 4- (3, 4-di hydro-2(1
H) - oxoqui nazol i n-3-yl ) - 1-
pi peri di nyl ] carbonyl |- D-phenyl al anyl]-(S)-[1, 4'] bi pi pe

@] R P R i 31

H) p)[m:jmnylazadbmri)yﬂ%%éthﬂl D25pheTn]erElanyl]-ﬁl-gaipeﬁdinyi}y- |
plperl I n carbonyl]-D-tyrosyl]-[1,4"]bipiperidinyl-4
Q{g%ﬁeg%:@ica@go) met hyl
-[ 4- am no- 3, 5-di bronmo- N-[[ 4- (3, 4-di hydro-2(1
- oxoqui nhazolin

(28)3 -4~ [B-priopeo-Nel{ 443 Fﬂhhyﬂmﬂ(ﬂ Hpophquipbaolm@hil)-14, 4] bi p
I per%’@%‘(‘ﬁﬁﬁ?ﬂf‘yﬂtﬁ 'W‘ 5’3'2353&?82/'9[8113/'] -1-piperazinyl}-1-

H) piraitineiseat izeid3- v! ) - 1
plperldlnyl]carbonyl] D-tyrosyl]-[1,4']bipiperidinyl-4
-carboxylic acid, (52)

(29;}0 AL ARRE ARt #d@b@r Biptiptd-Rr i (S atiRYdo @k

bxqu|n Z0l
pi p&oqdinazd)l]mawwdenﬂtrweawoﬂblwL}pfiehyl%lérwipdl-peri di
nyl -4'-ca ylic  acid, (53
1’ p[n@qdffm}c%mpeaaﬁpaafe&tétel
H) - oxoqui nazol i n-3-yl ) - 1-pi peridi nyl]carbonyl]- 5
D-tyrosyl]-[1,4"]bipiperidinyl-4-acetic acid, (54)

B (30)4 {rEt[lNT-[{M-[K43(344-dIHy¢m-@{B‘(Inoxoqmmamphnr&ym1 -n-3-yl) -

25

30

ﬁz‘%gggrx]p% ?g?@-@/ly&@sstlfs[é;tf’ﬁmbgndlgylpf Ira'c:g até/ '}-1-pip e

4 {4 [3,5-di brono-N-[[4-(3, 4-di hydro-2(1
oxoqui nazol i n-3-y

(31);? gt T{ﬁl}[M[{Z‘btﬁ)éfﬂ}ﬂ)]&wa(?mym)]uImamlp‘eﬁﬂi)i-hy| }-benzoa
plpendmyl]carbonyl] -D-tyrosyl]-4-piperidinyl}-1-piperazineacetate,

(32) ethyl (R,S)-4-{1-[2-[(3,5-dibromo-4-methylphenyl)methyl]-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-d ibromo -N-[[4-(3,4-dihydro-2(1H)-
oxoquinazolin-3-yl)-1-piperidinytjcarbonyi]-D-phenylala nyf]-4-
piperidinyl}-(S)-pyrrolidine-2-carboxylate,



10

15

20

23

30

(56) ethyl 3-{4-[3,5-di br omo- N-[[4- (3, 4-di hydro-2(.1.
H) - oxoqui nazol i n-3-yl) -

pi peri di nyl ] carbonylj - Dtyrésyl ]-1- pi perazi

nyl }-benzoate, 15 (57) nmethyl 4-{1

-[3,5-di bromo-N-[[ 4- (3, 4-di hydro-2(1

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

(3%% p gi’i@ﬁj(rgfgiwtd,S%B}BHMLN:[E&-E:%&-%W% H(PHRBKOQIANLSIRERA)-

et hyl I-mP%ﬁdi[l)ﬁ]@fmmﬂ]elaﬁymswmﬂ(ﬂﬁeﬂd idiy}y(S-pyaolidineBecoqui
nazol i.n- 3- 20
pi p&RILEH ?carbonyl] D-tyrosyl ] - 4- pi peri di nyl net hyl }-
benzoate, (59) ethyl .
4-{2-]1- 35d|brorm|\|-“ %34d|hdr02(1

(3% a;&ad&Tamﬂgfa f-dibrpmo-N-[[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-

PLASLHHLANRLARBAN-b-FhdiaaH) -4 biBbRER) S SYblrididie-

. et BydatbddAit dckt, di br omo- N[ [ 4- (3, 4- di hydr o- 2( 1H) - oxoqu
- inazolin-3-yl)-
1- pi peridinyl]carbonyl) - Dtyrosyl ]-1-piperazinyl}-3-(t -

i f t g t - :
(363) Hl{?’ gﬁgecﬁolh drrpécr)m t\bﬁl{i‘%ﬁﬁ-%yg L ng@- guipazolin-3-y1)-1-
plpeqdnngﬂaarbonyl}%-Dfﬂyresqu-plpend!nyl} (S) pyrrolldlne-2- -
% gl na/ carbonyl]-D-tyrosyl]-4-piperidinyl}-benz
| oat‘égr {j

hyl
4 {4 [4 am no- 3, 5- di br ono- N- [ [ 4- (2- oxo- 1, 3, 4, 5-t et r ahy

‘(37Be n@@th)éi e r[ﬁ-ainl_ylb)&i-qmr}@mo -N-A(3 dedibparp-2(1B) pheny | al
iR B B A b SRR Pan b sty A4 o ¢ any
dr opiperdinyf}-(R)- gyrrolldlne 2-carboxylate,

benzodi azepi n- pi peri di nyl ] carbonyl]-D phenyl al
anyl ]-1- piperazi nyI} benzoate, 5 (64) nethyl

(38} ‘({)ri'wiir@l 1 8, 52aBrSthONR - B4 bifiybifs- 2 ot 0Y-
bemZ'PfﬂleﬂﬂW]MMVD]ﬂtWOWT-4¢Imﬁdlnﬁ}'b’@)qWﬁ'@"ﬂiM‘-Qny| al

OE] pi peridinyl}-benzoate, 10 (65) nethyl
rf"i%‘ #€ami no- 3, 5- di br omo- N-[ [ 4- (2- 0x0-1, 3,4, 5-tetr

ahydro
1, 3- benzodi azepi n- 3-yl ) - 1- pi-peri di nyl ] carbonyl ] - D- phen

(39}| a1| -tinfA-amino-g;5- @br@rﬁo+M{r[l4}(3e4 HifyHre@(droxoquisagolin-3-

e U |-Bingricinylsashony - Dmberviblanylizt-pisriging ha(R-nwerdiing-

dr @-darBoxdie acid,
benzodi azepi n- 3- yI )-| - pi peridinyl]carbonyl]-D phenyl al

anyl]-1-

| (40)  1-{1-[3,5-dibromo-N-[[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-yl)-1-

plpendmyI]carbonyI] 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-piperidinyllcarbonyl]-D-phenylalanyl}-(R)-{1,4']bipiperidinyl-2-

carboxylate,

(42) methyl 1-[3,5-dibromo-N-[[4-(3,4-dihydro-2(1 H)-oxoquinazolin-3-yl)-1-
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pi perazinyl}-3-(trifluoronmethyl )-benzoate, (67)

nmet hyl
3-{1-[4-am no- 3, 5-di br ono- N [[4-(2-0x0-1, 3, 4,5-tetrahy

dro-1, 3-
benzodl aze b Perl di nyl ] car bonYI ] - D-phenyl al
anﬂll})er Adinygl aﬁpgyl rty qup/ ﬂ&ibgﬁ@plgegg)ny Z-carboxyiate,
4 {4-[3, 5-di brono- N-[[4 (3,4-di hydro-2(1

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

(43p>| paethyi myM}mawm&ﬂc]lbIDmg—d\bHW(qs Aidipygirer 24 iH)ydxXoqbmazolin-

5. Chvi4-8BafidPyicarhonylk D aheni Ay Y-S A bipiperidinl-2-

H) -@¥e&kjiaazol i n-3-yl) - 1-
pi peri di'nyl ] carbonyl ] -D-tyrosyl]- 1- pi perazi nyl } - benzoi

c acid, (70)

(44?1 {ré @@(& ?’ [g 5b B%'?@m'c\)l' Iu[[ﬁ ((334 f‘jm%Pa( % W&xdﬂ?wrﬁ’é&%ﬁ‘iH'é‘%Q'

%rﬁtiing%!]dagt?@mmlt}rd@yl]é(swv&]blﬁrp@raﬂmyl—-glda)’d)dxyhﬁéZ0'
c aci
4- {1 [ 3, 5- d| brom) N-[[4-(3, 4-di hydro-2(1H)-oxoqui nazol

(45%) g\ EI? ]3ba}:ig)ro o]N I£L4 £/3r'% g:l'pjdr% 2&1 I-Fl))ecr)x%qum?zollphs Iyp 1
beqnzpnrtdlmd]cdrbor(yﬂﬂ))-phenylalanyl] (R)-[1,4bipiperidinyl-2-carboxylic
4- {aé%{yl [ 3, 5-di bromo-N-[[4-(3, 4-di hydro-2(1
H) qui nazolin-3-yl1l)-1 22
pi peridinyl]carbonyl]-D-tyrosyl]-4-piperidinyl]-ethyl}
- benzoi ¢ acid

(46)4 {1413, S—(ﬁardnm-m(a[&l-%@ Ffdlhydrp@(di‘-mmmquiﬁemlm-&yl)- -

) P EEA R yrbe- mgwb'a'pﬁm@vg% [CRheYiic aeid

fluoronethyl) 5 benzoi ¢ aci d,
3-{1 5-di br ono L-I (3, 4- di hydro 2( 1 H) - oxoqui nazol
(47} ni%s $d1brorno N—[[4 (3, dlhydro—2(1H) oxoquinazolin-3-yt)-1-

D! R b8 oAk R RS Lo 80e0
4-{4- [4’am no- 3, 5-di bronmo- N-[ [ 4- (2- oxo0-1, 3, 4, 5-tetrahy
(48)beﬁ G ming3 8- AR i i
d iﬁ)ﬁf’lzmg%s o"g\ﬁfgfb' H; ﬁtﬁ)ﬁﬁyp[(? p4&6|éﬁ)‘fﬂ§lﬂ!]§?aer?0)%ic

r 8¢

benzodi azepi n- 3-yl ) - 1- pi peri di nyl ] car bonyl | - D- phenyl a
anyl ]-1- piperazinyl}-benzoic. acid, (77)

(49)4 ﬁétigﬁ"la[ﬁ BOtiropndLNf 78, 4%.&{1&'0@(1 @rjfbxlaqauézénﬁ»@t;ﬂilyd

benl@@adm&cﬁrbosyw-tyrowlbar4'Hﬂmpeql@ayib©mﬁrq:o>m@iaeny| al
anyl ]-4- 20 piperidinyl}-benzoic acid, '

(50) methyl 1*-[4-amino-3,5-dibromo-N-[[4-(3,4-dihydro-2(1 H)-oxoquinazolin-
- 3-yh-1-piperidinyt}carbonyl]-D- phenylalanyl] {1,4"bipiperidinyl-4'-
carboxylate

(61)  1'-[3,5-dibromo-N-[{4-(3,4-dihydro-2(1H)-oxoquinazolin-3-yl)-1- |
piperidinyljcarbonyi]-D-tyrosyl]-[1,4'Ibipiperidinyi-4'-carboxylic acid,

{(52) 1'-[4-amino-3,5-dibromo-N-[[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-yl)-1-
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(58 {egm[lg, rp
pi S@?%”W?F‘car nyl #r)oBng;l-ti-plgen(jhnxlmet -he! %Oai't}a’- A4-thia

(78)

4-{2-[1-[ 4- am no- 3, 5-di bro%) N-[[4-(2-0x0-1, 3,4,5-tetr
ahydro- 1, 3-

benzodi azepi n- 3-yl ) - 1- pi-peri di nyl ] car bonyl ] - D- phenyl al

AR BB i,

benzodi azepi n- 3-yl ) - 1- pi peri di nyl ] carbonyl ] - D- phenyl al
anyl]-1- piperazinyl}-3-(trifluoronethyl)-benzoic

O T P o oo S5 Py lcathomy-
dr oDityB)syf] [1,4'Ibipiperidinyl-4-acetic acid,
benzodi azepi n-3-yl) - 1- pi peri di nyl ] carbonyl ] - D phenyl al
anyl ]-4- piperidinyl}-benzoic acid, (81) ethyl

(54)- {d—é[ﬂ-wm -(Bpiitydrd -2 Hi- 6x6@u:ﬁé%lih»—§-yfb f-tetrahydro-1

ben@la@nalﬂaﬂ@afbgnyli P-yresyiiet-pipenginydat-bipeyazineacatioradid.-
4-pi peridinyl}-1- piperazineacetate, (82)
4-{1-[3-(1-naphthyl)-N[[4-(2-0x0-1,3,4,5-tetrahydro-1

(55)3 dthplzp-§3,8alibronso-N-[[4-(3,4- drhydro—2(1H) oxoqumazohn-3 yi)-1-

erjdin car bgn D- al an 4- pi peridinyl}
- 1- mz)%réq’lgzlﬁ) ae@xlf-gl-tywyﬂ 1 p@@)’awihéenzoate
2-{4- [3 5-di brono- N-[[ 4- (3, 4-di hydro- 2( 1H) - oxoqui nazol

in-3-yl)-
(56) - rﬂtbﬂri’v {1 -{8; biditarobmi-[4-[3 t4>d|bmrb}2(1Hp+omeqamazaur}-3@i)t-h

I a{zp(jfé’ ?erc @ﬁ&%*)@?‘@ R:tb”[%g’ ﬁ “ﬂ‘pafffw}ob?@mteox oqui nazol

in-3-yl)- 1-piperidinyl]ca
rbonyl]-D-tyrosyl]-1-piperazinyl}-4-th
(579 amet@ym-&d»@ padieromag-86)[4-(3,4-dinydro-2(1H)- oxoqumazolm 3-yt)-

2- {1452{8%[]5\’{&9%r%ﬁggﬁ\l;#'gyrﬁéy Sﬁl—plper%jd nyh- génzoate

p| peri di nyl ] car bonyl ]-D-tyrosyl]-1-piperazinyl}-5-thia
ol ecar box[\é: Ic_acid

6 |
%ﬂ&fefm M[&l (3347ﬂiwqﬁv&(bf4)zpzoquinazoiin-S-yi)-1 -

zol ecarboxylic acid, 20 (87) nethyl

o, Ak B S TR bt iﬁﬁaﬁéﬁﬁrﬂ%@%ﬁﬁw%

B S e g T i
H) -

(60) . methyl 4-{4-[3,5-dibroma-N-{[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-y1)-
1-piperidinyl]carbonyll-D-tyrosyi]-1 —piperazinyl}-S-(tn‘ﬂuoromethyl)~

benzoate,

(61) methyl 3-{1 -[3,5—dibrofno—N—[[4—(3,4~dihydro -2(1H)-oxoquinazolin-3-yl)-
1-piperidinyl]carbonyl]-D-tyrosyi]-4-piperidinyl}-benzoate,

(62) ethyl 4-{4—[4-amino-3,5-dibromo—N—[[4—(2-_oxo-1 .3,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-1-piperidinyljcarbonyl}-D-phenylalanyl}-1-
piperazinyl}-benzoate,



10

15

20

25

30

25
oxoqui nazol i n-3-yl ) -1-pi pekjdi nyl ] carbonyl ] - D- phenyl al
anyl]-1- piperazi nyl}-5-thiazol eca rboxylate, (89)
2-{4-[4-am no- 3, 5-di bromo-N-[[4- (3, 4-di hydro-2(1H)- oxo
qU| nazol in-3- yl)-1-piperidi nyl]carbohyl]-D phenylal a
g perazi ny Igj 4 30 thiazol ecarboxylic acid, 590)
(63) { atf[yh dfi{Aenaing-absliyemawWH[4+(2-axa103, kyidietrabpydro-

) BERSHAAG éeﬂ'%%mwlcarwnﬁghgny\afawﬂ S oer az

nyl azifv] b@hméboxyl ic acid, 24
4- {Em'[éﬂ adr?r%(ﬁo 3, 5- di br ono- N-[[4-(3, 4- d| hydro 2(1

H) - oxoqui nazol i n- 3

(64;?' ) Tﬂelth Re 1' %%nea%gjtqﬁ@ﬁdrﬂlo B ﬁ!g??ﬁgéc? L 28y 4 1 dHyaRs-44-

aci d,
4- {berﬁZbdﬂlzemn-a i)t ghperidinylicafbryl]-DphehyBlahyl-4-et r ahy

dro-1, 3-. _
benRRENPWBTBENEOIS - 1- pi pendi nyl ] car bonyl | - D- phenyl al a
nyl]-1- piperazinyl}-1- plperldlneacetlc acid, 10 (93)

-1, 1-di met hyl et hyl
(63)- {IILEEWI drf2rd- [3 Eﬂnkﬂllobfi chbbmq M[{%—(Mo’rﬂy&ﬂcﬁ-ﬁa@mhydro-

oo e B ARG =
1 Inigengih Je@ﬁ)h}lbenzoate

4-{1-[ 4-am no-'3, 5- di br ono- N—[[4 (2-oxo-1,3,4,5- 15
t et rahydro-1, 3 benzodlazepln 3-yl)-1- plperldlnyl]carbo

I
(Begﬁe‘l‘?fﬁéd' i [4 ai”'B"p%?.d [ nycﬂ~ [[4 |(2p8?(%z1| ascteett%?pgdro( ?9'?)
et l‘bénz@d{a]ze[pmaml)nﬁpﬂ)e‘ildmyljbammnw{ﬂ-éhéﬁylé}adwwdr 0-2(1

oxdﬂﬂ?'@&ﬂb’l'}r%ﬁ@ﬂW')OﬁletBY'b“@ﬁf‘éP#?l ] car bonyl ] - D- phenyl al
anyl]-4- 20 piperidinyl}-1-pi pera2| neacet ate, (96)
et hyl

(67}r {rme{l'wl 3l fé-aBnibod, @nmmmm[m (2opd;3,4 5-lahydia- 48y

be %OQ%PW %J’{)rB'P?%'PwHF%fbHM SipBenyrEnddheny! al

,],e,-ﬂdmm_gght@ét@yl} 1- pi perazi neacetate, 25 (97)
4 4- am no- 3, dlbrorm N-[[4(34d|hydro 2(1

H) - oxoqw nazol i n- 3
(68) 4-{4-[3,5-dibromo-N-{[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-yl)-1-
piperidinyljcarbonyl]-D-tyrosyl]-1-piperazinyl}-benzoic acid,

(69) 3*{4—[3,5—di'bromo-N-[[4-(3,4-dihydro-2(1 H)-oxoquinazolin-3-yl)-1-
piperidinylJcarbonyl]-D-tyrosyl]-1-piperazinyl}-benzoic acid,

(70) 4-{ 1-[3.5-dibromo-N-[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-yl)-1-
piperidinyl]carbonyl]-D-tyrosyl]-4-piperidinyl}-benzoic acid,

(71)  4-{1-[3,5-dibromo-N-{[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-yl)-1-
piperidinylcarbonyl]-D-tyrosyi]-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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yl')-1-pi peridinyl]carbonyl]-D phenyl al anyl ] - 4- pi peri di
nyl }-1- piperazineacetic a%_d, 30 (98)

4-{1-[4-am no- 3, 5-di brom) [[4-(2-0x0-1,3,4,5-tetrahy
dro-1, 3-

ey AR ARy

(R S)-4-{1-[2-[ (4-am no- 3, 5 di br onophenyl )methyl ]-4-[4

(7%16 3%1% iﬁ%@&rﬁ Ngﬁ 1]@ Adigydrer3@ Miprpadinazelins3 oty ] -
pp.aenuﬂymarboﬁyu D-RESSHAL NEPeriZityIRS EiflubidRath{ R

[ZD@'(ZDI(B«debronD 4-fl uorophenyl)nmethyl]-4-[4-(3,4-dih
. ydro 5 2(1
H) - oxoqui nazol i n-3-yl) - 1-pi peridinyl]-1,4-di oxobutyl]-

4-di hydro-2 - oxopyri do
yr ,mgnwngl}qaryorjyl] tyrosyi}- plperldlnyl}-benZOic acid,
pi peridinyl]-2-[(1-naphthyl)nethyl]-1, 4-di oxobutyl]-4-
pi peridinyl}-1- 10 pi perazi neacetic acid, (102)
(75|0 ]R LSI4-{|4-{3g'ﬂlﬁArtﬂ-g[E{h-albﬁethSN{[ﬂF(Qidxm1 G@Sh&ﬂr&hyﬁw%{ﬁ met hy
|
E@-$15/Y)31?Ipﬁn%wllﬁ%rbpaylm -pbanvlalangkdbut yi | -

- ‘ﬂ&?&%b?‘f‘} PR i hyaro a1 Y

H) oxoqui nazol i n-3-yi)-1-piperidinyl]-2-

o] Sl P B TR ot S0 B L4 P e

g R(b?wﬁég@%eguﬁoé&g 1bb®@Hdﬁ‘1yﬁcé*b8ﬁ§l]1DLﬂ#@rﬂMéiéﬁﬁ Ayl ]-4-[
H) piergainy ﬂﬂﬂZﬁWW) 1- pi peridinyl]-1, 4-di oxobutyl]-
4-pi peridinyl}-1- piperazineacetic acid, } (105)

(R S)-4-{1-[4-[4-(3,4-di hydro-2(1

(74?f 23@19{3 GLdiNﬂd'nd-N-gwElﬁtﬁhW@C}!(ﬂ oR6GWinatdifhl2- [yls)- L dlp

(77H) deiiciguamanes, Erdusroma#f[m(@@xbm e,\Al 5—téi‘ah§15ro 1,3-

fl hy 4- di b []1-4
| BibepdeRgPn- ) i porBIeRrbony Bephenilary 4

E@Qrﬁfr{ }'ﬁén%c? éé'd4 di hydr o- 2( 1H) - oxoqui nazol i n-3-y1
pi1 perid
[(4 nmet hoxy- 3, 5 di net hyl phenyl ) net hyl ] -1, 4- di oxobut yl ]

78y aR0Rg b 5-dibromo-N-[4-(2-0x0-1,3,4,5-tetrahydro-1,3-

benzodiazepin-3-yl)-1-piperidinyljcarbonyl]-D-phenylalanyi}-4-
piperidinylj-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-piperidinyljcarbonyl}-D-phenylalanyi]-1-
piperazinyl}-3-{trifluoromethyl}-benzoic acid,

(80)  3-{1-[4-amino-3,5-dibroma-N-[4-(2-ox0-1,3,4,5-tetrahydro-1,3-
benzod iazepin-3-yl)-1-piperidinylJcarbonyl]-D-phenylalanyl}-4-

piperidinyl}-benzoic acid,

(81) ethyl 4-{1-[3-(1-naphthyl)-N-[[4-(2-0x0-1,3,4,5-tetrahydro-1,3-
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30 1-pi perazi neacetic acid, (107)

(R S)-4-{1-[2-[(4-am no- 3, by di chl orophenyl ) net hyl ] -4-]
4- (3, 4-di hydro- 2(1

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

| (lCF)eI g)@ﬁt@ﬂ|§2’édln%~yt)1 ] %&?d“twrul !fgllﬁjudgﬁ/ ggia%q@%ﬁéc@ ] ] hy

] - mp[eﬂﬂ%lceaﬁai@ﬂ@ydro 2(1

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

4- pi peridinyl}-1- piperazineacetic acid, 5 (109) (R
(82&)) 4-{ﬂ {3{(2-l{alpﬁtl‘§fl)dNt[[40(mo:@o rrtamﬂtetrgnydirbn%tbérﬂzoﬂ:dzépm-

sy ﬁwpm@i@myﬁcattwyut[l -plapullAdpingridiny}-4-gipesazinaagetic
aa?rl di nyl }-1- pi erazineacetic acid, 10 (110) (R

[4 [4-(3, 4-di hydro 2( 1H) - oxoqui nazol i n- 3-yl ) - 1- pi peri
4! n%ﬁhw' gﬁrlﬁb‘i emne rﬁ\ﬁ[ﬁrﬁéﬁﬁ?hyd@ -4 dossuinazelin=hyiy

T G Bt ity
1 pi peridinyl] - 2 15

o3 ?h‘ifiﬂ?ts'lééyﬁﬁﬁqég%@ﬁﬁ zéfgcq Bt 25

( R8)~pibehardyacé&b%n9ﬂm BRSO PRRIBAYAPE-AVinazbid b Shyfate

hydr o- 2
oxqu|nazoI|n 3-yl)-1-piperidinyl]-1, 4-di oxobutyl]-4-p

(S RLIEE herbn e PSRRI Rt aEbunh - .
4 (pﬁpmdinjrliuarb)anyﬁ]éﬂ -tyrosyl]-1-piperazinyl}-5- thlazolecarboxyllc acid,

H) - oxoqui nazol i n-3-yl)-1-pi peridinyl]-1, 4-di oxobutyl] -
4-pi peridinyl}-1- piperazineacetic acid, 25 (114)

(86} RSl S Ans-(5 Sl SR AR GRS IO -3 Y

pi peri
- [ ﬂmﬁmﬁlda)'bmyﬁyﬂ)itymsﬂl]-d rm;aataztrWI}H-mipzqﬂecardboﬁylic} adid,
pi perazi neacetic acid, 30 (115) :
(R S)-4-{1-[2-[(2, 3-di hydrobenzo[b]fur 5-yl) net hyl] - 4-
(87] 4116@£h9‘l-ﬁ-l{41-}_’41-bﬁ1|n@-f335 dibromo- N-[[4 (3,4~ dlhydro 2(1H)-
- oxoqui nazol i n-3-yl )-1-pi peridin L 4- di oxobutyl ] -
~ 4- oxpavingzain-$-yD-1-piperidinyljcarbonyl]-D-p enyiaianyl] -1-

piperazinyl}-4-thiazolecarboxylate,

' (88) methyl 2«[4-[4-amino-3,5-dibromo~N—[[4-(3.4—dih3)dro-2(1 H)-

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)-oxoquinazo!in-s-
yl}-1-piperidinyllcarbonyl]-D-phenylalanyl]-1-piperazinyl}-4- -
thiazolecarboxylic acid,

(90)  2-{4-[4-amino-3,5-dibromo-N-[[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-
yl}-1-piperidinyljcarbonyl]-D-phenylalanyl]-1-piperazinyi}-5-
thiazolecarboxylic acid, |
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- 30

pi per azi neacetic acid, (116) (R

S)-4-{1-[4-[4-(3,4-di hydro,2(1

H) - oxoqui nazol i n-3-yl ) -1-pi peridinyl] 27

2-]1(1, 2, 3, 4-t etrahydr o- 1- napht hyl ) net hyl ] - 1, 4- di oxobut

yl]-4-piperidinyl}- 1-piperazineacetic acid, (117) (R

S)-4-{1-[2-[ (3, 5-di brono- 4-net hyl phenyl )net hyl ] -4-[4-(
(9’(3 44{14@-@-@;10—5 S-dibromo-N-{[4-(3,4- dlhydro 2{1H)-oxoquinazolin-3-

BRI S M Pl

ac:\g eﬁéﬂaﬁbcetlc acid
)D [ (2, 3-di chl orophenyl ) et hyl ]-4-[4-(3, 4-d
[ hydro 2(1H)

AR o PR s AR Y P

(R benzodlaze in-3-yl}-1-piperidin Icarbon I]-D-phenylalan - :
S) - I)dl ilagrpom) ﬁ/e]n I)ngt]h p] y 8’4 4- di hyd
ro @pqrazmyl}- -plperldineacetlc aci

H) - oxoqui nazol i n-3-yl) - 1- pi perl di nyl]-1, 4-di oxobutyl]-
- 4-piperidinyl)-1- piperazineacetate, 15 (120) (R

(93%) -2144 {d;methdyleghyl 4- {1h [4-am|no-3 5- dlbromo-N-[[4 (3, ‘g—dlh dro-2£1 H)-
- 4 4- 1H
Jo uinazolin- Ir39y p‘?BXnmeﬁ rb&nyl] B phenyia!ai%yl gr 0-2( '

o; | ridinyl]-1, 4-di oxobutyl] - - 4- p
[ pg?#%rrtﬁ?/ iﬂblﬁ%ﬁé%greéglgtndggcetl c acid, 20 (121) (R
S) - 4{4[2[(34d|brormphenyl)rrethyl] 4-[4-(3, 4-di hyd

o- 1.H) - . .

(945 S TRV ISid 47 Hramingsn G BTN 1 p
I peé@@wwb}*r S-Joeﬂw@ibtéplﬁf@gﬁiﬂ ﬁlﬁéﬁdﬁygéérgahyimhw |
1-(1-[ 3, 5-di brono oxoqui nazol
i n-ohepyialam- t&ptnﬁnﬂm}dm;nqreaneamtajeA met hyl - D,

L- phenyl al anyl ] -4-pi peridinyl}-(S)- pyrrolidi
ne- 2- carboxyl ate, (123) nethyl. -

_(95)1 {E—‘llﬂfi %ﬁhnmmmslwfb&m@wnyqewam Hi)o-zeqw)m nazol i n-
é E P %Anyl ]carb nyI ]- 'I
L yS’Pf Ayingralipy 1-@'&%}(1!@{}5:9 erygyo pg@nyla anyl]-4-

PP B R . S hydr o200
H) - oxoqui nazol i n-3-yl)-

(96) " ghﬁyﬁ ﬁr[gr@ﬂq"arﬁ’g cﬁéﬂn&q-@f[ (%{%[))(b-1,3,4,5-tetrahydr0—1,3—

Py beAkbdlaepiR-3 M2 ipbAdiRyllcarbonyl]-D-phenylalanyl]-4-
piperidinyl}-1-piperazineacetate,

| (97) 4-{1-[4-amino-3,5-dibromo-N—[[4»(3,4-dihydro-2(1H)-oxoquinazolin-fi-

yl)-1-piperidinyljcarbonyl]-D-phenylalanyl]-4-piperidinyl}-1-
piperazineacetic acid,

(98) 4-{1-[4-amino-3,5-dibromo-N-{[4-(2-ox0-1,3,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-1-piperidinyljcarbonyl]-D-phenylalanyl]-4-

piperidinyl}-1-piperazineacetic acid,

(99) (R.S)-4-{1 -[2-{(4-amino-3,5-dibromophenyl)methyl]-4-[4-(3,4-dihydro-
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28 (125) nethyl

1-{1-[3-chloro-N-[[4-(3, 4-¢lf hydro-2(1H) -oxoqui nazol i n-
3-yi)-1 pi peridinyl]carbonyl]-4-nethyl-D,

L phenyl al anyl ]-4-piperidinyl}-(R- pyrrolidi

1 T SRR (T Heemy ) drelosay M iperdiayb
| n- @ipgrazinreacetic acid,
pi peridinyl ] carbonyl]-4-nethyl-D, L-phenyl al anyl ] -4-pi p
eridinyl)-(S)- pXrrolidine-2-carboxylic acid, 10 (127)
(101)){ (R [S§achIL pt[le? thiubfbnﬁé’méﬂx@ram@rm)%(elhyi] 4-[4-(3,4-dihydro-

- 0Xoqul nazo

pl pe{i romqpm-?bm&)]! -4 mmm‘ymyllm 4td|plmqulirl43plpendmyl} -1-

gzl%pé@g‘?{égﬂh%u (S)- pyrrolidine-2-carboxylic

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

| (1°ﬁ0 S(F%S&Arér[ﬁy{ﬂ (3. Jinyerar 3Ny tidgisi4-gryrimidinodrvyi-]

(1 2@?8@{ hgl;l-@Y[H-néph(ﬁ? etiiyAT-P4PRERG RG T A ABEN RS-

4- {pipg2zincacétidabidpnophenyl ) net hyl ] - 4-[ 4- (3, 4- di hydr o-
2(1H
oxoqui nazol in-3-yl)-1-piperidinyl]-1,4-di oxobutyl]-4-p

| "(10'(2;;ggii),Qjégﬁgll[zit[s,é-%iéiaﬁﬁ%m%fe%ﬁﬁbﬁéﬁﬁﬁﬁé\h?@-&yﬂ@(%%-dmydm-

4- [241 H)-3xaqdinbraliteghdniHp)pasidinl]} . 4-diaxataiti}-dipigehidin - -
onP&%‘?rﬁ‘é'E‘@PFﬁ”“saﬁifj) 1-pi peridinyl]-1,4-dioxobutyl]-1

(1 met hyl - 4- pi peridinyl)-2- plpera2|necarboxylate

(102) {(%1@24{{6 154*%4163 E}r@hﬁdm-ﬁéfﬂ;ﬂxgﬁuwzpmw 1-pipgriding]-2-

-d

D R G R S
4 piperarzidieagéfc dcidpet hyl - p| perazi necarboxyl ate, 30
132 _
éthyl)4 [ 2-] (3, 5-di brono-4- et hyl phenyl ) methyl]-4-[4-(3

(1 Oﬂ;ltglx%}yﬁigmzﬁélbmmo -4.5- dumethylph%nylmthw-z; [4-B4 gbht d|r?
1 2('1H)- quwnazt;hnp3-|yb)f1-plpeylHM-1p4-mim>@butyé]c¢-ptpendmyl} 1-

33) et hyl
Fiﬁle[rs%’“ﬁa‘g‘%‘ %ﬂﬁrphenw)net hyl ] - 4- [ 4- (3, 4- di hydr o- 2( 1

H) 29
oxo}gw nazol i n- lc} |£oer| di nyl]-1, 4-di oxobuty Id]
(108) (R -t {41 (3 4 |hydro (1H)- oxoqu:nazolm -3-yl)-1-piperidinyl]-2-

[[3-(trifluoromethyl)}-phenyl]methyl}- 1,4 -dioxobutyl]-4-piperidinyl}-1-

‘piperazineacetic acid,

(106) (R, S}-4-{1-[4-[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-yi)-1 -piperidinyl]-2-
[(4-meth oxy-3,5-dimethylphenyi)methyi]-1 4-dioxobutyl]-4-piperidinyl}-
1-piperazineacetic acid,

(107) (R,S)4-{1-[2-{(4-amino-3,5-dichlorophenyl)methyl]-4-[4-(3,4- -dihydro-
2(1H)-oxoquinazolin-3-yl}-1-piperidinylj-1,4- dloxobutyi]~4—pipendmyl} -1-
piperazineacetic acid,
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piper|d|nyI)-3-piperazinecarboxylate, (134)
2-1(3, 4-dibronnphenyl)nethyl]-4-[4-(3 4-di hydr o-

oxoqui nazol i n-3-yl)-1- plperldlnyl] 1, 4- di oxobutyl ] - 4- p
I peridinyl}-1- methyl- plpera2|necarboxyllc aci d,
(135)

(1}6;08):[2{1‘?[ $R441 gppponpib@midat by sty firctn -2l a8 4k {dro-
oxo@lﬂHh@mqlﬂnazqhn)-3-]{1)ﬁ|-p@endlnw-ﬂ]A-g!ioaﬁotmbok]e‘b@igﬂnfpirwl}-1-
ac|8u§%%géfaéem;§hglperldlnyl) - pi perazi necar boxylic

4-[2-[(3, 4-di bromophenyl ) met hyl ] -4-[4-(3, 4-di-hydro-2(1

(16348 St b1 13 S prompr ety phmelb -8y iy

15 P I}ofoa Bz 1liBeRbiRGH-A74-0R5BbBRN - Plodtltn-1-

4- { pitjeratinBacetiti avidno- 4- met hyl phenyl ) et hyl ] -4-[4-(3, 4
- di hydro-2(1H) -
oxoqui nazol i n-3-yl)-1-piperidinyl]-1, 4-di oxobutyl]-4-p

(11®egﬂ?®)w{ﬁ -[4Lf4-(Bh Ry dfo-PY P9)- 8RO EREESIRIY 1) O -BpkHdingf-
4 [2 [[3‘3 itramopisryd nathyl}- @HG@IWQ’WM piperidinyl}31-4- di
H) BBPS’ "ﬁ%%"f“icr?%d 'yl ) - 1- pi peri di nyl ] - 1, 4- di oxobut yl ] -

1- (1 met hyl -4- piperid i nyl)-3-piperazi n eca
r hox Iat

I{ 1;14)5 'é‘l E:ﬁ Mr@ﬁdmyﬁm -RAHAreaaunasclin: 3-yi-1Faipeadinyg2-
. qﬁl {i g&;}&heﬁ%msthyl] ﬁyq[?x@uiyi]jtl SRFidoyr 1y

rrepibwaﬂan@acla@idjyl ) - 2-pi perazi necarboxylic aci d
(140) et hyl
4-[2-[(4-am no- 3, 5-di brom)phenyl)msthyl] 4-[4-(3,4-dih

(1 %?rgf(ggﬁ. 1a[22 (3 2 dlcm? op]lwen}/lg)e?fh |]]n£§/ ﬁ G 44“8!’(%-)?0 u’t‘gl ]-
1- (qmmmglzlotm-B 3I®-1-p|pendmyl] 1,4-dioxobutyl]-4-piperidinyf}-1-
d - 2-pi boxyl at 141) et hyl
gl F’%i’lf"ialz?%#cﬁﬁggcgﬁg%:Q%SLegﬁl) ?re?hyl(] 4)[2 (% 4-di h
d 2(1
}Xgroxo(w nazolin-3-y Tﬂzﬁl pi peridinyl]-1,4-di oxobutyl]-
(11§ ((R&bﬂf{yr[&[(f-l brasee3db-dichiarpphiemnil jreethyil HeldaiBubdinyare,
a0 AR beRlin-30- bpinesiiel o -4 pargiayl1-
dl iperazitlekcetic acid, '

H) - oxoqui nazol i n-3-yl) - 1-pi peridinyl]-1, 4-di oxobutyl ] -
4-pi peridinyl}-1- methyl-2-pi perazin ecarboxyl ate,

(114) (R,S)-4-{1]4-[4-(3,4-dihydro-2(1 H)-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[b]fur-5-yl)methyf]-4-[4~(3,4-dihydro-
2(1H)-oxoquinazolin-3-yl)-1-piperidinyl]-1,4-dioxobutyl]-4-piperidinyl}-1-
piperazineacetic acid,

{1 16_) (R, S)-4-{1-[4-[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-yl)-1-piperidinyl}-




10

15

20

25

30

5 (143)

4-12-[ (4-am no- 3, 5-di brormp}wenyl)rrethyl] 4-14-(3,4-dih
ydro-2(1 H)-oxo-

qU|nazoI|n 3-yl)-1-piperidinyl]-1,4-di oxobutyl]-1

- 12Tl 384 R 2 iy Rt R B RSB RR bipSidin -

4- H—d;ﬂav&aﬁ:ﬁeao&atrma@dS di br onophenyl ) net hyl ] - 4-[ 4- (3, 4-
di hydro-2(1 H)-
oxoqui nazol i n-3-yl)-1-piperidinyl]-1,4-di oxobutyl]-4-p

(1 1'(7§ e@? a@h A2l BRdibnd 4%%&%&%%%}% & (@8] fhydro-
4- [ZQEq:deijdﬁEb@zd)ﬂhadmmpF@iymD pipehidingi]41,4-tH@bubyd-4-

qw?fﬁ?éi}r'mé Q'P?raf'%aﬁg H¢ 8Fi%y1 1- 1, 4- di oxobutyI - 1-(1-m
et hyl - 4- plperldlnyl) 3- pi perazi necar boxylic acid,

(18] TR BIH4-8-{2i16% Brlichlonopingylneityliyiréd- GATIYIa 2B di

h
qﬁf%@F ROUBFI-1-Rpeind Ak froXoRuyHABERg Y 1. m
et pyiperbzirigaeeticliaoi, ) - 20 3- pi perazi necarboxylic acid,
(147) ethyl 4-[4-[4-(3,4-di hydro-2(1

- oxoqui-nazolin-3-yl)-1-piperidinyl]-2-

o e A A D R |

ox;ﬂ(&t—&»pxﬁﬁu:(‘uaéﬂ)n -84yl -pibdridiriyl]-1, 8-d40)dlﬁllmdl ¢~pi2;6éndlnyl} 1-
- 0XO0 u1 nazo{ I n-3-yl)-1-piperidinyl]-

[(?'%e FW@PH?E“ ' hydr oxyphenyl ) net hyl - 1 4- di oxobut yl ]
-(1 -nethyl-4- piperidinyl)-3-piperazineca -

rbox |ate, 30 (149) 4-{1-[4-[4-(3,4-dihydro-2(1

(12(% (Bx&h%{ﬁd&bﬁ frclibromppienyliraeiy]rld-(24 ditgidse-2(1H)-

er EAPHYR oI P RIS rb@f@?ywbéémimi' rhigsHY-17 1 o)
et mjperazineacetic acid,
4-{1-[ 2-[ (4- brono- 3, 5- dlchlorophenyl)nethyl] 4-14-(3,4

-di hydro 31 2(1
cal) s R
( 16%pqeinbyoblin-3-yl)-1-piperidinyl}-1,4- dloxobutyi]-1—piperazinyl}-1—

z(hfbe[”dy{e(aceﬁc%'c.%{ omophenyl ) met hyl ] -4-[4-(3, 4- di hydr o-

oxoqui nazol i n-3-yl)-1-piperidinyl]-1, 4-di oxobutyl] - 4-p
i peridinyl}-4- methyl-2- plpera2|necarboxylate
(122) methyl 1-{1-[3,5-dibromo-N-[[4~(3,4-dihydro-2(1H}-oxoquinazolin-3-y)-

1-piperidinyl]carbonyl]-4-methyl-D,L-phenylalanyl]-4-piperidinyl}-(S)-

pyrrolidine-2-carboxylate,

(123) methyt 1-{1 -{3-chioro-N-[[4-(3,4-dihydro-2(1H)-oxoquinazofin-3-yl)-1-
piperidinyllcarbonyl]-4-methyl-D,L-phenylalanyl]-4-piperidinyl}-(S)-
pyrrolidine-2-carboxylate,

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

1-piperidinyl]carbonyl}-4-methyl-D,L-phenylalanyl]-4-piperidinyl}-(R)-
pyrrolidine-2-carboxylate,
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(152) et hyl
1-{1-[2-[ (3, 5-di brono- 4- met,hyl phenyl ) net hyl | - 4- [4 (3,4
-di hydro- 2(1
H) - oxoqui nazol i n-3-yl)-1-pi peridinyl]-1, 4-di oxobutyl] -
4-pi peridinyl}-4- 10 nethyl - 2- pi perazi necar boxyl at e,
(153) ethyl

(125) ¢thyl ¥{1-B-dhididridel[4(2 4 i ydvaR{tiHRaxoduinaBely--J3-yi)-pi

di nyl ] - o
F?é'péeaﬁa%m%?momwam@m%wn@ah’anvﬂﬁpnmeaﬂ%ﬂ&)-y| ]
Z,;‘(ﬁgﬁgﬂﬁ%a@&}méxwg@, hyl - 2- pi perazi necar boxyl ate, 15
5 et
1- {1-[2-] )(/4- am no- 3, 5-di bronophenyl ) met hyl ] -4-[ 4- (3, 4-

ih ; - . . :
(12?) SR TR DeP AN G A AP aYInRZaln R -

(15 ) éﬂtdwyﬂtéﬂboﬁy!]ﬂﬁhbtﬂw%@phéhﬂélaﬁ\@qﬂf -gipshdialR-(S¥0

1- {px({rgﬂcp(l«a-?-mafh@xy;lcsacm chl orophenyl ) met hyl ] -4-[4-(3, 4

-di hydro- 2(1

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

{(12%)pil e+ BaihtyrbIN44-(@pt-tiyd -1 Hemaguinazokn-3ep ) at e,
(1 {mﬂapﬂdwﬁcajbenm &rmemyh&lhvhﬁﬂﬂﬁ&ﬂny%rmpﬁmd'nyl@ A5)3, 4
_oxog %‘g }_&%b&ashcf p| peridinyl]-1, 4-di oxobutyl]-4-p

i peridinyl}-4- methyl- plpera2|necarboxyllc acid,

(B4 4l 2 Hp oSl DR BRIy -

per j(8isikdetRyid-Bydroxyphenyhmethyl]-1,4-dioxobutyl]-4 -pi eridinyl 1- '
di rr[ét hyl -.4- h{/drg%’(yph)é%yl )yrget hy ﬂ , 4-di oxgéutgp y}

er i AeHlL-pipeE@inasaiyIBtei per azi necar boxyl i c aci d

(158) .

1-{1-[ 2- [(4 am no- 3, 5-di bronmophenyl ) met hyl | - 4- 4- (3, 4-
(128) hettlyb4-2(-12- [03 -4- d:bromophenyl)methyl] -4- [4-(3 4-dihydro-2(1 H)-

| h
."EZ%”L«?{%":}J i3 nirgpe By i Adixbbubdhpiprduid - 32

ttyl-ﬁ-lﬂp%razmecgrngglat%l or ophenyl ) met hyl ] - 4- [4-(3,4
d| hydro-2(1 H) oxoqui nazolin-3-yl)-1-piperidi ,

afdgndiAlGrsidaateRi b e 201

x (dxdq%rr{a(z%hﬁedwpﬁ%wmﬁweraszb$ut9nl14mc|$eﬂw;ﬁﬂJ4hydro |

oxdﬂﬂ@mﬂiﬂﬂﬂ Qrplger@z)negamqw}ateu nyl)-1, 4-di oxobutylj-4-p
i peridinyl}-4- nbthyl- plpera2|necarboxyllc aci d,

(131) ethyl_ 4-{1-[2-[(3,5-dibromo-4-methylphenyl)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~methy|phenyi)methyl]44-[4-(3,4-dihydro—
2(1H)-oxoquinazolin-3-yl)-1-piperidinyl]-1,4-dioxobutyl}-1-(1-methyl-4-
piperidinyt)-2-piperazinecarboxylate,

~(133) ethyl 4-[2-[(3,4-dibromophenyl)methyl}-4-[4-(3,4-dihydro-2(1H)-
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10 (161) ethyl

4-(1-[3, 4-di brono- N-[[ 4- (3,4t- di hydro-2(11) - oxoqui nazol
in-3-yl)-1-

pi peridinyljcarbonyl]-phenylal anyl)-4-piperidinyl}-1-m

et h t

%i‘?‘i”'i‘%fﬁ @ﬁgnﬁgggﬁ %1]3#58 %‘é@ﬁ%& ﬁ Lmetykd (3 4
d| piperidind()43-piperddnecarboxylate,
oxoqui nazolin-3-yl)-1-piperidinyl]-1, 4-di oxobutyl]-4-p
|per|d|nyl} 1- nmet hyl - 2- pi perazi necar boxylic acid,

(1 é}_f)Gﬁggogg dibroh%pﬁfeﬁl?_h@fﬁ?ﬂﬁ-[q[-(’s,4.%”{&,-(96]@(11;{9- 2(1

azo I n
p| pemqulm@atqhoafi-yk)ﬁyp]aepweywa4-dt®)<bputyn]-44pjp@ripjirg§r1-di ny

t
1 RIS BPErENERIORUAC 26 hydr o- 2(1
H) - oxoqui nazol i n-3-yl)-1-
di fb I h I lj-[1,4']b di
“ fﬁ)ﬁmﬂ I n%dl:iggmogl%némeetg%ﬁama(%a dth[ydro-2](1llmf)IOI pert diny

4- {é))((cgocgjur?anzgﬂzllgl?gﬁé%ﬁ%fﬁ{@!ﬁ ALIRBb 8N (1-methyl-4-

IOI Dﬁlp!admnyl)-]ZGanmwdécaﬁam@hbmbrdD L- phenyl al anyl ] - 4- pi p
eridinyl}-1-methyl- 2-piperazi necarboxyl ate, (166)
- ethyl 1-{1-[3,5-di bronmo-N-[[4-(3,4-di hydro-2(1
(15&%@?@(&3 ﬁ?@éf‘pégﬁ@r?ﬁﬁ P:Qétmél 53 4-dinydro-2(1H)
L- pd:mmlllrtdzmhma-ylym mipenididyiiy | 4-didxoputyi1-(13thethyl-4-
2p| S arboxlat anﬁthe salts thereof. 32a 1In
%é@per Byt 8¢idded physi ol ogi cal Iy
acceptable salts of the conpounds as defined above
W th i norgani C or organic acids or bases inorganic or
(1 36’0 oz -{:2 HoiSdibsembalsaethyiphenyimiettylhd 4«8, 4-tihydeo-261 H)-

oS ReRR R P SR AR LSRR B -
acqaembzqms@btm@@aﬂﬁxyr@gqabove optional |y together
with one or nore inert carriers and/or diluents. In a

fourth aspect, there is provided use of a conpound as

AR S SR B Y v

of meHMRMnataﬁm-B-ryﬁat-prp:@ndmy{phskdlmxobdﬁylpmqen’nethyl-ct- .
di abete rHslSi car di ov?ﬁscul ar di seases, norphine
tolpéﬁ’%{ Ry W'WFQF@@%@XVF | ammat ory 30 di seases,

allergic rhinitis, asthma, diseases acconpanied by
excessi ve

- (139) 4-[2-{(3,5-dibromo-4-methylphenyl)methyl]-4-[4-(3,4-dihydro-2(1 H)-oxo-

quinazolin-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-piperidinyt]-1 ,4-dioxobutyl]-1 -(1-methyl-4-
piperidinyl)—2-piperazineCarboxyiate,

(141) ethyi 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)-3-piperazinecarboxylate,
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vasodi | atati on and resul tant reduced circul ati on of
the blood, for acute or prgventive treatment of the
menopausal hot flushes in oestrogen-deficient wonen
or for treating pain. The conpounds of general fornula
I can be prepared by nmethods known in 33 principle.
The foll ow ng nethods have proved particularly

(1&2) teﬂb}l@ f1ef2- é@-faﬁﬁiﬁmmdtmem@)phemdmﬂetm -4gRiRE8, 4ddihydro-

or nu

I b |
cow@&drﬂfgxgmUIgé?émgf-?%o?Hfm\ég Pr&ﬂohﬁﬂé‘;@iq?? ubiRminardinyst-
5 N X3 X4 R
conlﬂ?ﬁhgw pﬁ%@ﬂ@%&%ﬁ %écéqggl d PSLCU oﬂor bute

ot herwi se all groups are as here| nbef ore defi ned:

(D A BE0 2 it oo leR Tl A iEl- @Mf*ﬁhﬁ?ﬁéﬁ coxo-

aci uffiZonAt3-yies- ;Sif)erﬁlﬁﬁﬂ’ l4-fiekoblig]- 1LP1 -theliiyfA- 8|per|d|nyl)

wherein X5 denotes a nucl eof ugi c gfoup, preferabl

| H i2epipeaginecaghoxylielatid?, 4- 20 triazol -1-yl,

trichl oronethoxy or the 2,5- dloxopyrrolidin-l-yloxy
group, and with primary amines of general fornmula Ar

(141EN430 -[BL (HaRin g8, Xdibrd¥opRenyilraeiiyl]-BH-(3,4-dihydro-2(1H)-
oxoquinazplin-s-yl)-1 -piperidinyl]-1,4-dioxobutyl]-4-piperidinyl}-1-
methyl-2-piperazinecarboxylic acid,

(145) 4-[2-[(4-amind-3,5-dibromophehyl)methyl]-4-[4-(3,4-dihydro-2(1 H)-oxo-
quinazolin-3-yl)-1-piperidinyl}-1,4-dioxobutyl}-1-(1-methyl-4-piperidinyl)-
3-piperazinecarboxylic acid,

(146) 4-[2-[(3,5-dibrom0-4-methylphenyi)methyf]-4-[4-(3,4-dihydr0-2(1 H)-oxo-

quinazolin-3-yl)-1-piperidinyi}-1,4-dioxobutyl]-1-(1-methyl-4-piperidinyl)-
3-piperaiinecarbokylic 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-
.piperi'dinyl)-2-pi_perazinecarb_oxylaté,

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

- (149} 4-{1-[4-[4-(3,4-dihydro-2(1 I-/)-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-dichiorophenyl)methyl]-4-{4-(3,4-dihydro-
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neither X nor X3 nor X4 nor Rl contains a free
carboxylic acid function, g t otherw se all groups
are as herei nbefore defined. The fundanental |y

two-step reactions are nornmally carded out -as one- pot
SI st,e

Sses [ pr.ef
on62d e SR RiGy-d - Ry abeBtRSn-1-
Wit fhedigy ifp@\‘azﬁ'rﬁ@&ﬁﬁbéx \ytet he carbonic acid derivative
of general romula (V) in a suitable solvent at | ower
tenperature, then at | east equi nol ar anounts of the

I
(0B BT TG A Bpp e B SIFEEL A6 241 -
r eafokd)o;tﬂﬁamlm-lygm ﬂui@eﬁtiinlyﬁhl @dmmbhwu}iwdmlrmﬂ}mé\rz e
pref er carded out in the presence of at east
equm%hﬁT#E'PFWWW@B(t ri chl oronet hyl ) - car bonat e)
of a tertiary base, for exanple triethylam ne,
N- et hyl di i'sopr opyl am ne, pyridine, 1,5-diaza-
(15ﬂ)cgt’tﬂyb1-[{41 -13:[(B, S—ddmemoedcrmethylpheny!)methyl]-4 [4- (3 4-dihydro-

15, 307 nalier it gt A dao bl Briinan-+-
be e SiperdFecafbhyidter exanpl e tetrahydrofuran,

di oxane, di nethyl f or mam de di met hyl acet am de,
N- et hyl - 2- pyrrol i done, 1, 3-dinethyl-2-im dazolidinone.

(1) S fE’HI%J%ﬁ%f‘%ﬂerea%(mgﬁngeaﬁ%'gai*aYQ piperidinyi]-2-
carg® Bydinampareydro yﬁh‘#‘et d)a]:ﬂ aA- b X ot HGRUPGIPSridingl-4-

exanpl e di chl or onet hane chl or oet hane or
trieRtoY Qﬁ'ﬁ?ﬁéﬂ@cﬁft@xﬁ}%‘ﬁerred The reaction
tenperatures for the first reaction 20 step are

bet ween -30C and +25C, preferably -5C and +10C, for

- (154h esthplet-otHL-f (dearhinors, 5tcb|m*oh@jpmllyl )ﬂ@@l]a«ih-(ﬂﬂl-(&d-dmydmn g

ture o e b he
+z%%ﬁ&xme@a(—e? 3T POy ) ASHOX ARG )-4-
"S schen Am den (Azoliden
ﬁ?gﬁﬁg%'%ﬁgﬁﬁgéf@?&%r ativen Or ganl(schen Ch)em e,
Vol une V, p. 53-93, Verlag 25 Chem e,

(1585 PG B B3 Hromord S it - E@%dﬁv’df@

Ak I3- SEBUAL-4- ]
o ool i diof A Al 4 piperidinyi)-4

or deethyb2hliRgyarieesarhes Ml@é@, of general formula (1)
‘wherein Y denotes 30 the CH2 group and neither X1 nor
X3 nor X4 nor Rl contains a free carboxylic acid

(156 o3 StibrdrhoMshyery)mathy 43, g2 i)

]9 g%ggmazohn %—yi) ?-plpgr%lnyl] )(4 glo butyl?—4 8‘ pendmyl} -4~

methyl-2-piperazinecarboxylic acid,

(157) 1-{1-[4-{4- (3 4-dihydro-2(1H)-oxoquinazolin-3-yl}-1-piperidinyl]-2-[(3,5-
dimethyl-4-hydroxyphenyi)methyl}-1 4-dtoxobutyl]-4 plpendmyl} ~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- dloxobutyl]-4-p|per|d|nyl}-4-
methyl-2-p1perazmecarboxyhc acid,
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35 Ar HOO XI 4X1 (VIl) wherein 5 neither X nor X3

nor X4 nor R contains a fr?f carboxylic acid

function, but otherw se all groups are as

her ei nbefore defined, with a piperidine of genera

formula 10 RA NH, (IV) "wherein R has the neanings
iven hereinbefore. 15 The coupling is preferably

(& IR - MmIQSrfedhbtd)SOMTmM)rﬁdtﬁﬂL-ﬂjﬂt(Bdﬁdlhydro-2(1 H)-
& g RS AN 1RGN 1A i gUBlempiReridinyit-

car bﬂgm et camh ycl ohexyl carbodi i m de
gl‘mg%ropy car(%cgg?lrgnwge (DI C) or
et hyI (3 di met hyl am nopropyl) 20 carbodiimde, O (1

T SRS RS R L

or loxoquinazolin-3-yl)-1-piperidinyl]-1,4-d b
H- benzotriazol - 1¥§/I -pog)(y-t rws (di Ir(r}g-:(?huw:}ftl ﬁiﬁ’)e"dl?gé'ﬁom

m ReRBY-21niRprapnesaheryliq 8d8) . By addl ng

,1 hydroxybenzotrlazole (HOBt) or
3- hydr oxy- 4- oxo- 3, 4-di hydro-1, 2, 3-benzotri azi ne

(1§Hoatity) 4in d314dibromo- e, 4~aﬁxmziquhaﬁbqaﬁgﬂonnqun) -1-

|1y carried out w th equinolar

]
C B e ey AR e idiy b metagt Ene

é{é sol vents such as di chl or onet hane,

COoUgibie ,ﬁ%%}s
tetggh;%lo ura&ky aceétonitrile, dinmethyl ‘formam de

(DWF), dinethyl acetam de (DVA), N-nethylpyrrolidone
eratures between

(16204 1. BTt -Sr s HIEB rop et e, Ayt 201 -
necgasuinazoline iyl -BipkAGRYAAYA %f&lﬁﬂﬁ@.pé#&.hmq

base)
methyl—2-plperazmecarboxylrc acid,

{163) methyl 1[3,5-dibromo-N-[[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-yt)-1-
piperidinyl]carbonyl}-phenylalanyi]-{1,4'Jbipiperidinyl-4-acetate,

(164) 1 '-[3_,5—di-bromo-N—[[4-(3,4~dihydro-2( 1H)-oxoquinazolin-3-yl)-1-
piperidinyljcarbonyl}-phenylalanyl]-[1 4'Ibipiperidinyl-4-acetic acid,

(165) ethyt 4-(1-[3,5-dibromo-N-[[4-(3,4-d ihydro-2(1 H)-oquuinazolin-B-y!)-‘! -
piperidinyllcarbonyl]-4-methyl-D, L-phenylalényl]-4-piperidinyl}-1-methyl-
2-piperazinecarboxylate,

(166) ethyl 1-{1 -[3,5—dibromo-N—[[4-(3.4—dihydro—2(1 H)-oxoquinazolin-3-yi)-1-

piperidinyl]carbonyl]-4-methyl-D,L-phenylalanyl]~47piperidinyl}-4-methyl-
2-piperazinecarboxylate '

and the salits thereof.



preferably used as an additional auxiliary base. The

so-cal | ed anhydri de process is,_used as a further
coupling nmethod for 5 syntheSi'sing conpounds of
general formula (lI) (cf. also: M Bodanszky, "Peptide

Chem stry", Springer-Verlag 1988, p. 58-59; M

Bodanszky, "Principles of Peptide Synthesis", .

Springer-Verlag 1984, p. 21-27). The Vaugharl ;vari ant

of aﬁ%@ééﬁ% anhywe process is preferred (J.R

Vaugh: d, agpec re iChavided physiolo 4ckd ' 53
CotoERds ke defineetabovey diifrdRoRfantcdsr Jwgaﬁigg(?j&%éyé i gt%al%i .S(?!tgfof the
orgmmeadads rjsapd a (VI1) which is to Be coupted afge morganic or

nonoi sobutyl carbonate is obtained, using isobutyl

chl orocarbonate in.the presence of bases such as

4- met hyl - nor phol i ne or 4-ethyl nor phol i ne. The

pr eﬁar ation of this m xed anhydri de and the coupling

Wi t AN anthird Ssaspeét, Is t. i,n a one-pot process,
Comppury tabedahsgu%;%%jfgﬂm %%‘ﬁ &ceiflier| omusitions containing a
Opt'@rﬁﬂbmtmeewmbew@,e,nofe% il rg" ¥ acpentalle sgslty a9 Definekd above

+25C. ¢) In order to prepare '8@@6‘8{%8@'965-general

formula (1) wherein Y denotes the CH2 group and

neither X1 nor X3 nor X4 nor Rl contains a free

carboxylic acid function, but otherw se all groups

ar e Inag fdvetheisphre f .defined: 20 Coupling a conpound of
general for nﬁ%ﬁ’ tl‘-’M}A'r% 'Qﬁ\{?wﬁfsa’t‘?& Rf 2 compound Xds 36fihed Mbb' for

prepa . : - _ .
e S iR
. 8 nmm’fq:l A ihgu]‘ﬁo 'd%S‘%lfg%Jﬁt (ﬁnot es a
ge

carl oup, for exanple a
roRVESCllar seta’agﬁdnpr@lae iptetanee, siéh diseked

: : : inflammato
diseasas, atle ¢t sihdko roup, a phenyl sul ph'gnmxy 14
vas %&; iy fgp hﬁy I's uilqghé)gnltb ﬂﬁcﬂﬁ% B8ptarapanied byexcessive
- RO Al peK restltahtivg dobb @ GirdBilation of the blood, for acute or

‘breventive treatment of the menopausal hot flush
women or for treatihg— pain,

gbatassmeliitus,

es in oestrogen-deficient

—

The compounds of general formula | can be prepared by methods known in
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or brom ne atons, by nethyl or nitro groups, while the
substituents may be identical or different, a

1H i m dazol -1-yl, a 1Fprra2%I-1-yI optionally
substituted in the carbon skeleton by I or 2 nethyl

1.2, 4-1ria
p@@@gs@g (3l riehpes e P?\@ﬁmr@wla%maw for,
propargyl, p-nitrophenyl, 2,4-dijnitrophenyl,
Pr??ﬁ"tf‘ﬁl thg eRyRRAWIES ofgsnerd Fﬂr‘ﬁﬂ@ﬁﬁéﬁiﬁc‘os%%?ﬂ"ﬁcuor ophenyl ,
pyranyl or pyridinyl, a dinethylannyloxy, 2(1H)-

In SRRl MBS Pach BEEBILE (Ll s e

nglgowp andme:ﬁwehxé npi & niod A awR‘gﬁhwxﬁé afffgdehdoxiiic acid
.1s as herei nbefore defined. The

ei n
f”’SCéQ?/)@r Pgﬁoﬁ{éw&sﬁﬁ" droyns &, %@@ﬁ‘e&%‘ﬁgﬁ%ﬁ defiggdnn or
Ei nhom conditions, 20 i.e. the conponents are reacted
in the presence of at |east one equivalent of an

- reagling pipaiidingseefeganeral Ermpetaat ur es bet ween -50C and.

+120C, preferably -10C and +30C, and optionally in
the presence of solvents. The auxiliary bases used

are preferably kal i tal and al kaline earth netal
hydr oxi des, R7g\ 350diUu )f_gr oxi de, pot assi um
hydr oxi de or bari hy didXi al kal i 'ﬂv

carbonates, e.g. sodiun1carbonate, pot'assi un1carbonate
or caesium carbonate, alkali netal acetates, e.g.

whe@§H um or potassium acetate, as well as tertiary
amnes, e.g. pyridine, 2,4,6-trirnethyl pyridine,
qui noline, triethylam ne, N-ethyl-diisopropylan ne,

N hhyl di cycl ohexyl am ne, ‘

Risjag 8(%'2'&%‘706@/ getiped, with earbanic atid derivatives of general formula
1, 8-di azabi cycl o[ 5, 4, 0] undec- 7-ene, the 30 solvents
used may be, for exanple, dichioromnethane,
tetrahydrofuran, 1,40di oxane, acetonitrile, dinethyl
f ormam de, di net hyl etam de, N-nethyl-pyrrolidone
or nixtures,theregg' | TXglkali nmetal or al kaline earth
netal 38 hydroxi des, kal i netal(VEar bonates or

whefGRt ates are used as the auxiliary

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

and with primary amines of general formula

(V1)

wherein

s
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bases, water may al so be added to the reaction mxture

as cosolvent. d) In order {0 prepare conpounds of
general formula (1) wherein neither X 5 nor X3 nor X4
nor RL contains a free carboxylic acid function, but

nefﬂ‘ié]‘e)(”\‘lér‘?(%\"lér X‘gr'i&“r@'sccﬂﬁgl % ia @ér‘%ﬁ{/lﬁr &lg?ur’ldlir%ﬂ but,

ng a carboxylic aci gener a
othenmae allgraups areds harmmfnreedef rmedand Y are as
her ei nbefore defined, 15 with a cyclic secondary
am ne of general formula HY1L.RL 1. ° 11 X X, (X

Thefundenaiialynevé-Bep rééctlitms aré iinali¢ camed%utt‘e%r?é pot a

free carboxylic acid function, but® otherw se the

progessess imwhicis prefeebiy dn dreligtsiepeane Dhihekpromgonents
VRBEN Beke BN oo AR AR 460 Berne
of glter@rfoamitaqvg in é:h;elﬂalﬁe séblent afl DWdr tefmperatu@eh sdbast
odi i mdes such as e.g. dicycl ohexyl car bodi i m de
eqt(@@?sr anpynds of Hpﬁjpth@ap@mpnﬂﬁluivxcm (Ml)y@r.e added and the
reaffio 5 lnElSlEet 20 PR E Ry BN gy R R BRE R 8% o um
(tncmorohnatlayi)-ombmpbtes@bmrefe(ra{ﬁvld)armzrd owttindiié pc&sﬂmeaif at

leaf) L EYivRlenks tased on bissglrichioromeihwi P AR RLSE B fliafion
baéé”fch%@mﬁlé Wtﬁﬂaﬁﬁrﬁ’é@? stpro%ﬁrla@ﬁﬂb”ﬂyﬂdme 1,5-diaza-

- hydr oxybenzotri azol e

| blC)BZICPr%IB yon-proe3] 4-(&182:@&1@3(‘.0@[22 Zlobtameotrr 1,8xdiz=abicyclo-

15 40kt S, PSSR B P e B SR be
for example tetrahydrofuran, dioxane, dlmethylf_ormamlde dimethylacetamide,
N-methyl-2-pyrrolidone, 1,3-dimethyl-2-imidazolidinone or acetonitrile, while if
bis-(trich!oromethyi)-darbonate is used as the carbonyl component anhydrous
chlorohydrocafbons, for example dichloromethane, 1,2-dichloroethane or
trichloroethyfené are preferred. The reaction temperatures for the first reaction
step are between -30°C and +25°C, preferably ~5°C and +10°C, for the
second reaction step between +15°C and the boiling temperature of the
solvent used, preferably between +20°C and +70°C (cf. also: H. A. Staab and
W. Rohr "Synthesen mit heterocyclischen Amiden (Azoliden)", Neuere
Methoden der Préparativen Organischen Chemie, Volume V, p. 53-93, 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



i0

15
- The coupling is preferably camried out using methods known from peptide

20

25

anounts of the coupling conponents as well as the
coupling reagent in solvents such as dichl oronet hane,
tetrahydrofuran, acetonitriffe, dinmethyl formanige
(DVMF), dinethyl acetanmi de (DVA), N-nethylpyrrolidone
(NWMP) or mxtures thereof and at tenperatures between
-30 and +30C, pr .20 10 and +25C. |f _
necessary, N-ethyj-diisopropylam ne (DI EA) (HOnig
base) is prefer ed Ms_amadditional auxiliary

base. The so-i#@i e ri\jie/qrqéegs is used as a
or |, syxtlhesi si ng conpounds of

further coupling nethod 4
general formula (1) (cf. al Xo: MK Bodagg y, 15
, p. 58-59;

"Peptide Chemistry", Springer-Verlag 1
M Bodanszky, "Principles of Peptide Synthesis",
whgfeﬁ{lnger-Verl ag 1984, p. 21-27). The Vaughan vari ant
he m xed anhydri de process is preferred (J.R
Vaughan Jr., J. Amer. Chem Soc. 73, 3547 (1951)), in
whi ch the jm xed anhydride of the carboxylic acid of
neitheR&r or pormnar r(qog eantainsiasfree camoxylipaeid fanctia but

j e i , using isobutyl
otnERfe B S RERBIITORUARR: boces such as
4- et hyl - nor phol i ne or 4-ethyl nor phol i ne. The
preparation of this m xed anhydride and the coupling
VW“ﬁ?ﬂﬁpﬁ IReSfgengeaidemmulat ornui a (X) are carried out in
a one-pot process, using the above-nentioned solvents
and at tenperatures between -20 and +25C, preferably
0C and 25 +25 e) order to prepare conpounds of
general formfRa \(I eiy neither X nor X3 nor X4
nor R contains ree Uarboxylic acipnvynction, but
otherwi se all groups are as hereinbefore defined: 30
Coupling a conmpound of general fornmula 40 Ar O R " NAY

whebbinO (XI') wherein

R has the meanings given hereinbefore.

chemistry (cf. e.g. Houben-Weyl, Methoden der Organischen Chemie, Vol.
15/2), for example using carbodiim‘ides such as e.g. dicfciohexylcarbodiimide
(DCC), diisopropy! carbodiimide (DIC) or ethyl-(3-dimethylaminopropyl)-
carbodiimide, O-(1H-benzotriazol-1-yl)- N,N-N',N'-tetramethyluronium

- hexafluorophosphate (HBTU) or tetrafluoroborate (TBTU) or

TH-benzotriazol-1-yl-oxy-tris-(dimethylamino)-phosphonium hexa-
ﬂuorophlosphate (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 honnally-carried out with equimolar
amounts of the coupling components as weli as the coupling reagent in
solvents such as dichioromethane, tetrahydrofuran, acetonitrile, dimethyi
formamide (DMF), dimethyl acetamide (DMA), N-methylpyrrolidone {NMP) or
mixtures thereof and at temperatures between -30 ahn'd +30°C, preferably -20
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5 Ar, Rand Y are as hereinbefore defined and Nu
denotes a | eaving group, for exanple a halogen atom
such as the chlorine, bromne or iodine atom a

C9_10- al kyl sul phonyl oxy- group, a phenylsulphonyloxy or

o308 0 S BLGRY, Sty PO AR I g o
preferabiy used ad nadditonpbauxiliarydasbe substituents may be

identical or different, a 10 1H i m dazol-1-yl, a
1H pyrazol -1-yl optionally substituted in the carbon

Thé 'éSlc%'i[QH alHY\ éPff Brdl%EQYé ugéc%@% fuﬁher coupling method for

, 4-t r 1-yl I azol
symlneﬂs,lag&ompmmdamlgenegal fomnuua rﬁg)l(cf plsop it @dcfgnszky,

PECRT eﬁfgzrin“geﬁéf‘rﬁr%ﬂ D bnamnd: MR SRRED

"Pringipled EWPe fide s AR 28D éWerlan( 1984, p. 21-27) The
-oxopyrldln -yl - oxy di oxop rroI|d|n 1-yl oxy,

Vat?&@fhvmnt af dhye med anmyd@lﬂemﬁe%ﬁz@ prefajrasi. R Vaughes
1. 34, ffors ey SBo 78 B BRIy Aty i R AR i, of the
carﬁf@x)gm][ad@ toﬁgenéfgal {mmg?l(\?ﬁwvmclm% ?hme eoupladamdy! i c
acCl unctil on u otherw s e rou are as
moR@isabiiLEabeN3 ke s biingelsiag abutyl chitraratberatan the
preSHEE oSk Sl PRI O RARE b Gl i
prepqmtmalcé iis ohix€l aahydnde bndrtlye bas;dirm withe Hpremm areesarried

en -50C and +120C, r ef er ab), -10C and 0C, and
golv a‘@ Yiary

BreSIshwich POINRI fiRor, %'ré@Pébl%P@an@ndZB*U(a' i ne

earth nmet al hydroxi des, e.g. sodium hydroxide,
pot assi um hydr oxi de or bari um hydroxi de, al kali netal

o) I gt PR e uthouf R AU A 30Ph i PUARERLY ¥ denotes

the @11 Groap ane} weithed K wor o RIOLSTOrRY EoretinGe freés cmidxyms
tertlary amnes I‘Idl ne,

acifuncion, byfeathgryise agaﬁ@lpwerﬁﬁ hereinhefora dfingst ne,

Coupling a compound of gen_erai formula
Ar

“Nu

, (VHI)

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.10-alkylsulphonyloxy group, a phenylsulphonyloxy or .
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N- et hyl - di i sopropyl am ne, N ethyl-dicycl ohexyl am ne,
1, 4-di azabi cycl o[ 2, 2, 2] oct ane or

1, 8- di azabi cycl o[ 5, 4, 0] und¥c-7-ene, the 10 solvents
used may be, for exanple, dichloronethane,
tetrahydrofuran, 1,4-dioxane, acetonitrile, dinethy

|
naghévieHPaRNYIexheiaMp onticaalymeno-, de peinsybstijiedby gbissine
or eSS SRS oy hp bl VRIS AR e
idemtical osdiffeeentf ad Haimidbzalr1+yl, batidpyrawd-drylrapticablp be
sorRHG F O SRS 52 RS by T ) Ol
1-yl‘ﬁ‘?FﬁﬁQ@-fﬁ'a;zoPi&yl,)%-qfz,sﬁlt_e@r%&bﬂlsr?,hé;vigmyﬁ,%r&@érggpfyl ic

aci d function, "but of Herw se a oups are as
p-nitrepbemyl e2 drdindrsiphesyl, trintilerpphenylspentathlosepwnyt.i ¢ aci d
: rs.of general, formula (). L it 1 or
penfgih S SoEryf RS G o Vi c.amsdindidady. &1
oX ihl d 2ed-HidxBPyRbRAA-1-FHRY RShtRERMR/ eHARG{0-e
. {ngigﬁgg.n_o'lﬁ'ﬂe_zhygrir’sgi s may geﬁ%lgﬁri ed %ﬁtdﬁ[th aci d
triazgi-1W@ey PhazidatgaPysi s under the conditions famliar to
those skilled in the art. Acid-catalysed hydrolysis
takes place in the presence of strong organic or 25
withizn pirgsritiiree af y@serafl formekanpl e met hanesul phoni ¢ aci d,
p-t ol uenesul phoni ¢ acid, hydrochloric acid,
hydr obrom ¢ acid or sul phuric acid, preferably in the
presence of water-m scible solvents, for exanple
nmet hanol , etﬁaﬁﬁ;;gg:§¥4- i oxane, and at tenperatures
bet ween 0C and t ol TN 1T tenperatur?[ f the
hydrolysis m xture. It is advantageous to carry out
al kal i ne saponification of 30 the carboxylic acid
esters of general formula (1), optionally also in the
wheigidsence of water-miscible cosolvents. To do this, at
| east 1 equivalent, based on the particular
carboxylic acid ester, of an inorganic base such as
R is agheminbefore definediydr oxi de sol uti on, sodi um potassi um
or ‘barium hydroxide solution is used. Suitable
tenperatures are between 0C-and 50C, room tenperature
The (ActBF I Gaiie! Gtlurfter S3ROAERIERANAR Br EfhdXE cbRLRBAS
fromthe salt 1nitially obtalined by acidification in
i.e. thencomponentsrare Teactedvin dize presdnice afat dzashionecsquielghi of

an at?x?l%adry ?ét'sgrasf tg%pglgaqgr[easl beft\%grjtl -%Océ)an%i- ff édq’%:e (i'l)i'ehf(f?a'?aeti)I)r-(1

-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-trimethyipyridine, quinoline, triethylamine,
N-ethyl-diisopropylamine, N-ethyl-dicyclohexylamine,
1,4-diazabicyclo{2,2,2]octane or 1,8-diazabicyclo[5,4,0jundec-7-ene, the
solvents used may be, for example, dichloromethane, tetrahydrofuran,
1,4-dioxane, acetonitrile, dimethy! formamide, dimethyl acetamide,
N-methyl-pyrrolidone or mixtures thereof; if alkali metal or alkaline earth metal

- -
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contain one or nore chiral centres. If for exanple
there are two chiral centregs the conpounds may. occur
in the formof tw pairs of diastereoneric antipodes.
The di scl osures herein covers the individual isoners

hyér%xmi‘és' aﬂ’@htrﬁ@aﬂ&aﬁ'bdﬁz@t%std?%rc@@‘tes afb d8& 45 A% SOERATYT S

may be separated on the basis of their different

bages; svater meteatse be geidedde thergaciiog miklure pacoselvant.
crystallisation fromsuitable solvents, by. high
pressure liquid or colum chromatography, using chiral

d) bt ormreetcepﬁpiaYe coapoahds af gataral railla ?hﬂﬁ@ﬁatn hBither X'
gemat es coyered by general formula

”Oégpap'é?(edof Br centaiyi @ iep carppyylismcid funsiier thqﬂaqmmse all
gr tér@%%rﬁ’ %Fo?e%%fﬁ Ch| ral AGP, Chiral pak AD).
emates contal n a basic or acidic function can
al so be separ ated via the diastereoneric, optically
|ve lts vvhltgare produced on reacting with an
qa&%{'?@@‘ iENTY IO YAD e (+) or (-)-tartaric
acid, (+) or (-)-diacetyl 20 tartaric acid, (+) or
(-)-m)norret hyl tartrate or (+)-canphorsul phonic acid,
or an optically active exanple with
(R) - (+)-1-phenyl ethyl am ke, ($)-(-)-
1- phenyl et hyl ( S} brugi ne,giccording to a
conventional et OfNSep [ I somers, the
racemate of a 25 conpound of ggneral forml a (1) is
reacted with one of .the above- tione@X)optically
active acids or bases in equinolar anounts in a
solvent and the resulting crystalline,
whétieast ereomeric, optically active salts thereof are
separated using their different solubilities. This
reaction nmay be carried out in any type of sol vent

j d th it i s shoy sufficient difference in

Ar, BB Yo betntio it Bor 't he “sal s Pref orably
nethanol et hanol or m xtures thereof, for exanmple in
aratio by vol unme of 50:50, are used. Then each of the

withygcyelig sgcConsdary amingpt geneyatiicsasiaed i n wat er
carefully neutralised with a base such as sodi um
carbonate or potassium carbonate, or with a suitable
acid, e.g. dilute 4 ochloric acid or agqueous
nethanesulphonlc éf%Nwag%\1nF§h|s way the
correspondi ng free corppouyd .is obtained in the (+) or
(-) form The (R or K% eﬁhntlonﬁk)alone or a mixture
of two optically active

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 peptidé
chemistry (cf. e.g. Houben-Weyl, Methoden der Organischen Chemie, Vo,
15/2), for example using carbodiimides such as e.g. dicyciohexylcarbodiimide
(DCC), diisopropyl carbodiimide (DIC) or ethyl-(3-dimethylaminopropyl)-
carbodiimide, O-(1H-benzotriazol-1-yl)- N,N-N',N"-tetramethyluronium
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5 di astereoneric conmpounds covered by general formnula
| may al so be obtained bygperformng the syntheses
descri bed above with a suitable reaction conponent in
the (R) or (S) configuration. The starting conpounds

he%u&?dﬂﬁ{(o%ghé@r @mm)(d Y%trﬁ%br@@or‘ém gy ori f they are

the literature or even comercially
1Hdearzbtidizel-1-4tosy-tim(gimetryfaminp)-pbesplenivesexabed in WO

uciiodP e EHOPE BXHada tchmranelieBliag0f ¢l e

3-h{amgLunggo-of4-degaRs-al2, :ﬁ,%nubtﬁaﬁ}v{é)(ﬂm ?m&@b@timgp@&d

et hods famliar to the peptide chemst from,
carnpheinseeaseds Tbaytospifghae retmaliicasiedeutgdceayimatamul a

el o BB AR 34510 5 Al
SOIwFi Bgﬂﬁ ;af giénmnﬁt]hm eteméhylfd?oﬂ:mrgna(ﬁo?éiild? ;ﬂ’gethyl
forryamAR G PrigAwbPCRtpEIgs (EMB o malgvNEoIans Pn&agaar
m:xﬂlﬁs :t’hérgblkgﬁd g?f&%@fbfﬂ?%@ggwé’erﬁfml aky P@@@ﬁ?ﬁﬁ%no -20

require prepare ogously to met
and +.?hﬁ':ﬁ0 Hmeoaseaaﬂ; iN-ethgBdijsemub pytamiden@EHEA) ¢Hidnig bsssad s

' 90, 3495- 3502 [19681;
| preHr@l%&%ggL@%@h%dcﬁ%nlﬁquﬂlp%ﬁgs ‘Takao | kari ya, [

Masahi ko Saburi, Sadao Yoshi kawa, Yasuzo Uchi da and
Hi denori Kum)bayashl, Tetrahedron Letters 28, 1905-8
The{ s@eaijgd ankydrideirocesisdisedfasgefisihar coupling methodigre

synffEiind P hobfifs el e ptdogco o o M, BhRE AR 1

"Peptige mbhﬂsﬁy"aspnngewmag algas p.rE8-89:0Ui Bodsesakgar y

' nes of general ] may be synt heS| sed from
‘Prra@m&ﬂg be%s WWE&VP@W?BMP A-24).They
Va@gbi)van%gtr Pﬁﬁ‘l@fg%ﬁeﬁ gn‘fllig%ﬁé déace%é ‘rt:sg ?egléﬁedg; .g‘?%hﬁﬁan
Jr., ﬂhAmém@hdayﬂ Sm GBp 354N ¢195B), nmfuimrytnmr mdqedtmﬁydride of the

synt hesj sin s of ge (XI1)
cartihalio Gk or et (IS gh felbche ol Ase e
mMorfSISBRItAI RlrhonA¥ 3 bekirfed? hsﬁ@%bﬁq@p&ﬁbfb‘%ﬁrﬂbﬁate in the
presence of bases such as 4-methyl-morpholine or 4-ethyimorpholine. The
preparation of this mixed anhydride and the coupling with amines of general

~ formula (X) are carried out in a one-pot process, using the above-mentioned

solvents and at temperatures between -20 and +25°C, preferably 0°C and
+25°C.

e) In order to prépare compounds of general formula (1) wherein neither X'
nor X2 nor X* nor R1. contains a free carboxylic:'acid function, but otherwise all

groups are as hereinbefore defined:

Coupling a compound of general formula
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conmmon net hods. Finally, the starting conpounds of
general forrmulae VIII 5 angy X1 nmay be prepared from
t he correspondi ng carboxylic acids (Vi) or (11X
usi ng known standard nethods. The conpounds , of
general formula |I obtained may, Af they contain
suitable basic function§ be(Converted, particularly
for pharnaceuti cal X heerlo phyS|oIog|caIIy
accept abl e sal‘t s \Ww ' Brganlc aci ds.
Sui tabl e acids include for exanple hydrochloric acid,
hydr obroni ¢ aci d, phosphoric aci, ni ¥pC acid,
sulphuric aci d, met hanesul phoni c acid, eghanesulphonic
acid, benzenesul phonic acid, p-tol uenesul phonic acid,
acetlc acid, fumaric acid, succinic acid, lactic
WhEIRIH  nandelic acid, malic acid, citric acid, tartaric
acid or 15 maleic acid. Mreover, the new conmpounds
of formula (1), if they contain a carboxylic acid
ArfRmodibare aaperdinbrfsie defined anhurdesgtesa teavireg group, for

exfiiblecs RRIRBr oty 50 55 e Bintife Bl AL 1ottt Blofa 50

C,Wﬁ&y@hwﬂoﬁgldxy fgg?uq:e i @%r@laﬂmdnmye@ ﬁeﬁah&ﬁ;ﬂﬁﬁpﬁenyioxy

Sui t abl e _bases i ncl ude, for exanple, sodium

gr qwnisqna&y anoa,s@r meﬁym‘iﬁ%t&ﬂ’eby ¢hipBiAe gr bromine atoms, by

el cp PR Al en i L BRRA AR b ARROL A iferent, &

1 Heiorigieaahd syl ,oé 1 gﬁmaad:l 1-91 opticnally anbstitbtedihytse eargircal |y

kel QRN | BE2ARMNUBIPLPE. 46T HRROF bl | Geftiezok1 -9,

1HL LS 24 Rt i) %?hgfj g?éparggle p%ﬂ&ﬁr\@gﬁ gjm.ﬁgghen

CGRP- antagonlstlc ertres’in the roay
trichlesoprsars, mtatetﬂ@npbemlylhpemhaﬂa@mehenﬂ()psmmyf ol pyridimy, a

BRIy ERL- SR o ca SRR s

hthE AR yERP1 Hesa oz o dIbXIEbI azid8 Gra)! Sti C
P propertiés: 45 A. Bi nd::yng*ysat udi esbvm th SK-N-MC cell's

(expressing the human CGRP receptor) SK-N-MC cells

AL By o PR o e Sl e e

cells are washed twice with

H/N\/\Y_L_R1
3]
xt XX

+(X)

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
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PBS buffer (G bco 041-04190 M, detached by the
addition of PBS buffer mxed with 0.02% EDTA, and
i solated by centrifuging. After resuspension in 20 ni
of ,'Balanced Salts Solution" [BSS (in mVM: Nad 120,
KCl 5.4, NaHCO8 16,2, MySO4 0.8, NaHPO4 1.0, Cad 2
anpuiiary hpse attemaperatyrppheivaen 53" Cand. wtH0°th ereferably

G CRaE PR IR oDy ) (e e B I GRS PRE iy
basésused are preferablynalkali methl! asidrajkaline ddrtty meTal hyadxoxidek,

e.c& §iit BB, polsEls hidrosive eneniid hugroxite, alkal metal

1bRRaIS! bigiaediing cAfohaky] e o Nadl ,
Nt 2og ARl pofisshi Maten® o Prefily

-carbgnaiee alkaliumetabacetstes, 8.gasadiim o5 peleissivat aogtateyras well as

AR by SR TR G

N-ath-disbbbRarhing, NREghIbdibydoN@Elismineder these _
product is

t he "honogeni sed.

conditions, After thaw n
1,4¢ '?@%QVCPI?L@.ZJP@W%aw%@m@JCYGW. Dundecrrene, 150 M

E ni sed
B8 S Sy T A
1,4-diorapenasetdnitiiepdinuthpfermaniden dirdether ad@Bniidaut es at

anbient tenperature wth 50 pM 1251- )
NN gPh et Eikgrasheesr Ralkal aaetebot alalinenerts Rty
id j ratd t ances
Y e S O caBORaGs o ool ar USel B n S URRERF
bases\yeatebinayisa beidddedtto dme réaaiogmigiir8-agl cosslfentr e
filters treated wth polyethyleneinine (0.1 % using
a cell harvester. The protein-bound radioactivity is..

1) InfRagk e efare BotpBafius of BUALA fobfilla IAHdrbh BNSEIL: or

. Is defined as t ound~radi oacti vity
R’ containgfieencarboapie-acd furactidny bulgpthaowibatildhe gButhare as
n binding curves are anal ysed using

t [
here@'g%gﬁ%ec{e?fgﬁeged non- linear curve matching. 46 The

formula (1) show I C50 val ues <

compounds of general
10000 nMin the test described. B. CGRP Antagonism.in
hydrelisigaficadeaxydc acid esters of general formula (1), wherein either X' or

X?or X* or R" contains a carboxylic acid ester function and all 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 {akes place in the presence of strong organic or

inorganic '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 atso 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 aqueous
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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5 SK-N-MC cells (1 mllion cells) are washed tw ce
with 250 pl incubation buffgy (Hanks' HEPES, 1 nM
3-isobutyl-I-methyl xanthine, 1 % BSA, pH 7.4) and
pre-incubted at 37C for 15 minutes. After the addition

beifig GeRBrred0TRE )dedfred %‘f—lf‘b% btg Q%e@l%? ?r%gﬂ ﬁ}q 8ﬂgfqit§g Whe

concentrations (10-11
Otité'”@gﬁ%yt@fﬁ@@cahp@lrt Wewninidreragnt concentrati ons, the

m xture is incubated for another 15 m nutes.

Intracellular CAMP is then extracted by the addition

Thﬁf n@@ carba){ylnd: dAddGAndBsrbox gt éblﬁl&?érb‘ﬁf? .dg‘;"g% férrﬁlfgétﬁ disclosed herein

c nq m nutes). The stipuhatants<are
1 a'nPaeﬁrm%eg@wahwtrgs off &t exempOC. The CAMP contents

SR S U oM Bios b B e RSt two pairs
of sllasfagmmesib la@fdddes AFhd BiYcIsied ﬁé}%fﬁg 8}'1%{821 dlﬁ%?’{q{r;{nﬁlge?| )

A unds o
s &W@ﬂlé%he@xt-ﬂpe%tﬁe?g properties in the in vitro

exhi bit CGRP-antagoni's
test nodel descrlbed in a dosage range between 10-11

d 10-5 M In view of.their pharmacol ogi cal

The E@ﬁé@repwrs n@a)cbepepaxm@bngaeexaaisl tiﬁfcthmﬂ'cﬁfferéglt pRgsico-
a accept abl e

che S 8 A B M e s, oy

acl

highp pn&ﬂsuk@ﬁ@uud drftﬁﬂﬁrﬁﬁ %r@rﬁa&t@?ﬁﬁﬁ% é‘ﬁ‘rélc ﬁel’e\‘ably

raine or cluster heada
"O“E‘Hﬁﬁgﬁml@“éfygémﬁl formula | may aI so have a
positive effect on the foll ow ng diseases: "conpl ex
regi onal pain syndrone", |ion- |nsulhn1dependent

Raceimeties esveneld byt genéraNidaRiA o f%gﬁgé% ;)%%?ﬁlg, O

e .tolerance, diarr

HPLESof RuRakleschiral §éaiwary phis e (¢.gr Chirab Gy Crirapak AD).

unbur n,

Racéﬁ\%'téé AR gaé@%ﬁ tﬁ'aagc?g ' nciﬁ%gcl'l:qr}% sgi e geparalad via

| ammat ory

 the diasterepmesic, (mﬂcﬁllybcﬁ)/e salts WHSRTBEO P dULEE dif %%ﬁ@ﬁ \nbth
e

rhinitis, asthma, di seases acconpani

an °Bﬁ€§@%‘§ﬁé{e\ﬁa%ofpr srampls (Hrar (r)e@amanaracrd e(e*m oe (’r)l@il@@ﬂyl
tartafitB k an sis.  The

A @idY |(nst1t‘ Pﬁgﬁ%@ﬂ%@w ﬁxﬁrgfﬂ ﬁi -ca a ipjionic acid, or
an ontg@din lalcgtrflaggfsfa fvgﬁatmwng ﬁﬁﬁg(w;tqui -bh&Wikthylamine, (S)-(—)

—phé’nﬁethyl%mme or (&}-brucme d

According to a conventional method of separating isomers, the racemate of a
compound of general formula (I} is reacted with oné of the above-mentioned
optically active acids or bases in equimolar amounts in a solvent and the
resulting crystalline, diastereomeric, optically active saits thereof are

g sep'afated using their different solubilities. This reaction may be carried out in

30

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 salfs 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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favourably affected by the CGRP-antagonists as

di scl osed herein in a 5 prgyentive and
acute-therapeutic capacity, this therapeutic approach
bei ng distinguished from hornone replacement by the

hyéf%%ﬁﬂi?i% #dd ot Q@u@&]‘ser%ﬁxalnbgulpﬁgﬁfctéd?@ aﬁ@‘?q ?g%’?.% ﬁg

herei n may eneral pain relievin
codesrag&hm@traemm;twndoh Dbtmai mdhe@banblb fayref f ect may

be conveniently 0.001 to 30 ng/ kg of body weight,

preferably 0.01 to 5 ng/kg of body weight, when

ThéQRg Bf FSPér%hti‘oﬁiér%Y&f@@ﬁé mﬂhréﬁpw @ﬁ%ﬁ"?'a\btivé‘nd 0.01
0 body wei preferably 071 to 30

dlasgerﬁgn@ncw@mpqmdg@pvem )éﬁﬁﬁ@fﬁbfpéﬂé@ ldﬂaVIaJSO be
ob B b pliafisbINE s 8les dendtivdgroth it BisgRaec ™
regotiopaoaginentimthedR) be (S cunfiguedtion. Wi t h ot her acti ve

substances such as e.g. antienetics, prokinetics,
neurol eptics, antidepressants, neurokinine

The AR cBivbourdy bf BBietaF Rirbla (NP i PonlpileRf Sthey are
notderwgahfrenstheﬂmbraumemguem sommercigptly axbitatle] accordimgltd the

progfstesaesanenas WOH) ffde i BEoHod BTG, R starioi o1 s

corﬁbo@‘id‘aebf éralrfb%él'art% 8L B mdreRy ?@él!dﬂl hCSﬁ‘l%ouﬁBs of

nore I ner conventi onal carriers and uen S,

gengrabfogaula (4ihmel be obisineddy ngeﬁwgéamdiamﬁ@mq/peramde ne

oneffist bR g mgtRey B et arfiie i Bpnefel famuta (0.
Theetaetirethapolindy\et gerabdoanala (VINare bbﬁmﬁéﬂ td?lexample by

Wat er / pol yet hyl ene gl ycal , propyl ene gl ycol
reagling ry¢licggpondarycynives Qfaeass@hf@rwu )Wilh@se or fatty

CIGHIBAEPATIHAR S abe ks 30 S B ol
cleasnglfe alkgr gnoopt Tide Qa(lallmycarbapylmabyl) gauvggfmpgnsoic arcids
reaQiR Bt o Plasarad,aaoRSY 16 Mataods Fapuh fee i Karatip
(SabﬁGu%ﬂeﬁ%{nd Rl%k%’ﬁﬂ%r%id\%ﬁ%wcnﬁ nAhP @%n@b@é/@ dopglyde

for exagﬁ e nel oxi cam ergotam ne
350 [A9a8h hﬂKmaan@mcmdsmmT@kaodW iMisahiko Saburi,

SRS g G R TR B3, Terahearon

Letters 28, 1905-8 [1987]). Carboxylic acids of general formula 1X 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 formula (X) may be synthesised from compounds of

general formuia

AN~
PG ﬁyui@
x4 X3>|(1

» (XIT)

wherein PG denotes a cleavable protective group, for example by



\__,ri

10

15

20

25

30

: nltng%glﬁl, sy

dext r opr opoxyphene, neperi di ne, propranolol, nadolol,
atenolol, clonidine, indoram n, carbamazepine,
phenytoin, val proate, amt#yptilin, |idocaine, 5
diltiazemor sumatriptan and ot her 5-HT10 agonists
uch as e. naratriptan, zolmtriptan, avitriptan,
hyd PSS@‘P'VE@&% aphenyiraetybgranp. The paglisaigany produpisster
I f
syfifEliff B BEIBRERS o gB1AEP e ol arEoridabRIFah

startmgcmamnamjwhmhare |commémrailg>aram€al5162fﬂ dagilyl GBtamewby
erein furth

surmtrlf?.pa &égﬂ cl osures g
corpmoretods; Fialls dne stariag EBMPSURES 0hgegeme Falimutas Ml o
and X) rRS beapiepal&y @gdn%é%%eg n(’ilH 6&%5 EQWD or (IX)

purification (by affinity

using knewa istandas mtho@s in Rl A and ELI SA assays, after
suitabl e radi oactive | abelling, for exanple by direct
| abel ing with 1251 or 1311 or 15 by tritiation of

The Sthp@lkde PORFAHESAN fBrmbaIT EHIRRY enéy if Bl 26htin %altga@n
atons, with tritium and as a diagnhostic or anal yti cal

~ basjg fynclionse begiarweged: m@flcul@wé@@harma@u@@quaeemto itaeir

o A BB DR UL BEARL GBI o

mcltmeefmreadmpm hydrechiasieacly, hydrotaoiiioasid, pro$piisicocid,

nit esilpfx and jn other cases using net hods of combi ned

unerﬁ@dam%mwl@m%@&ds ethanesulphesia a@d

cen TS Tl DR EDETE BB L g gt

sucainic @cid, Rctitthdi/Rnandélinr acidsmaipacid; eitieacidpestaric acid or

maIObt a@ned for all the conpounds prepared by

YoA%Cnt i onal nethods. Unl ess ot herwise stated; Rf
val ues were obtai ned using ready-made silica gel
pl ates 6617254 (E. 30 Merck, Darnstadt, |tem no.

Morgowes,7the)new ca@pnundimnbmmm&n (). df thew cohfanma catboryliceatid
| on,

TLC

G BB s B e B ST oo

inorgamid bredrganicAsess PARICRIR fBF 9ﬁaﬁaé¢émucaﬁ§se PRE Whé ed.
The follow ng eluants or el uant m xtures were used for
ph YStql\QQ'C%‘WrQﬁf@Dg@hlaﬁﬁylltlﬂmgsaliEIth@reafeSWjaablatbeBas é(bnﬂaishanol
mclu&g%?e)\‘éﬂlple sodium hydroxide, potassium hydroxide, ammonia,
cyclohexylamine, dicyclohexylamine, ethanolamine, diethanolamine and

triethanolamine.

The new compounds of general formula | and the physnologacally 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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El B = ethyl acetate/nmethanol 9/1 v/v EI C = ethyl

acet at e/ met hanol / conc. amgni a 80/20/1 v/iv/iv 5 EIl D =
di chl or onet hane/ cycl ohexane/ met hanol / conc. ammoni a

70/ 15/ 15/ 2 v/vliviv El E:= ethyl acetate/glacial acetic

I / I
A S P . gLl v R

rec@péei) or onet hane/ rret hanol /conc ammnl a 90/9/1 v/ivlv
10 El H = petrol eum ether/ethyl acetate 4/6 viv El 1 =

SKINMIE celib ale eultivatelian oDEILRBESS RMaPEAg BV TR: M
= di chl or onet hane/ net hanol / conc. ammpni a 75/ 25/5 v/v/v

meélunm'Sdﬁm\(ﬁdd‘ﬁ@nmﬁﬂwwr@ultuweﬂhe@ew areg washed fwice with

Psg' &Iﬁ ) omyi‘ﬁ&m"&e@éﬂea’ by ttfe afdifion of PBS buffer

mum;ewm gfﬂg&g IEDTB%aIrm/’ :m/alalt@mw tenirifugingnAftarirasuspension in
VIV
20 g o emlariesh SaLs SO HIORS 5SS s miRACA 180, 61 5.4 NaHEOs

Nk R A R R R G

7.40] the(callis ara cenpifugessiviiee alvid@k g ardbresaspeinded il BSS—After
i chl h nmet h |/ I t d 70/ 30/
the e Bl BASbiigh otk f e fafiGoSnifed paindean

- UItr‘eI—'Furﬁi)IWrId aeftifiRdFel 10 haHMa @boé/x‘Ig \’T‘Hé s@ﬁerﬁétaw 5.

et hyl acetate/petroleumether 3/7 v/ pet rol eum
dlsféﬁrﬁ%@ Radibe pa&@tlaf@@trﬁugaﬂ imEs buffaw@ raNET(Is 50, v

Na@b PueneIIIIéb ol elgIrﬁr5 I)ﬁ I%Iﬂ%ﬁé@?e gﬁé SII)?VII/IP\ﬁeerEI

albuAinraret 0yl1% baeihat:m/) Rerid @iseipreddB(l il | @mmndmal%? The
5/5/0.1 v/v/v 30 El BB = dichl oronet hane/ net hanol 3/1

- homggenisqdprogiet isifiazen at e80 e rldie membrane Reaparatiansmme=
* statfté i mafeFiahe WBERADRLECRBSe cBREROAG 70/ 30/ 3 viviv

After thawing, the homogenised product is diluted 1:10 with assay buffer (50
mM Tris, 150 mM NaCl, 5 mM MgCl,, 1 mM EDTA, pH 7.40) and
homogenised for 30 seconds with an Ultra-Turrax. 230 i of the homogenised

- product are incubated for 180 minutes at ambient temperature with 50 pM "2}

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

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

with poiyethyleneimine (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 using computer-aided non-

linear curve matching.
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El EE = di chl oronet hane/ et hanol 9/1 v/v El FF =

di chl or onet hane/ et hanol 50/1 v/v 50 El GG =

di chl or onet hane/ et hanol 40/ 3sv/v El HH =

di chl or onet hane/ net hanol 5/1 v/v El |1 ethyl

Tgcet at e/ mret hanol / conc. ammonia 90/10/1 v/v/v E KK =
¢ lcpinpacataiof igaRbRA RSHLS ?‘W@ | 40

t ; LL = et hyl ggget at e/ met Egﬁg /co!gO @a"g%mén)@ogé)%%f]éﬁe

&5} geseribed. WM = et hyl acetate/cycl ohexane 1/1 v/v El NN
= ethyl acetatel/cycl ohexane 2/8 v/v El 00 =

di chl or onet hane/ net hanol / conc. ammnia 70/ 30/ 3 v/v/v

B.1GGRRANGEdooNeM in SHNMCadeligns are used in the

description of the test: np.: nelting point (2):
tdeconpoesi-tion)—DLEA- N _N-di i sopropyl et hyl am ne Boc:

SK-N-MC celigat r'i‘l‘iﬂucﬁ{ E&T&?%@Q}%QQXQ tee U@ﬁ@ﬂ{] nsupation buffer

H- benzotri azol -
(H@@'ﬁ HER@SOMHM%ISOHGBM -methylxanthme 1% BSA, pH7.4)and

- pretHEARGIANE A 12 55 Rl rélye agdiiopof CGRP (10 i) as

agtmishio-intrieasing éotldetrBRoROTPT8! 167 NS A UMAIRIg IR At ©
SUQ%?%"P%@&’D th4 slifferepbeorcentrationsy, thik Mhikiire & RichBhedOREF UM

t et rahydr of uran DVF:

and’iﬁé&f%Hﬂ? gQifosphate THF:
di met hyl formam de EE: ethyl acetate 25 PE: petrol eum

ether LM solvent ZT roomtenperature Ser. no:

seri al s s
Intracel!u%r CQ\OMP is then extracted by the addition of 20 ul of 1M HCl and
centrifugation (2000 x g, 4°C, for 15 minutes). The supernatants -are frozen in

liquid nitrogen and stored at -20°C.

The cAMP contents of the samples are determined by radioimmunoassay
(Messrs. Amershan_j_a) and the pA; values of antagonistically 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 bétween 107! and 10 M.

In view of their phamacological properties the compounds of general formula

l. and the salts thereof with physiologicatly acceptable acids rﬁay be thus suitable
for the acute and prophylactic treatment of headaches, parhcularly mlglalne or

cluster headaches. Moreover, the compounds of general formula i may also have a

positive effect on the following diseases: "complex regional pain syndrome",

non-insulin-dependent diabetes mellitus ("NIDDM"), cardiovascular diseases
morhine tolerance, diathoes caused by clostridiumn toxin, skin diseases,
parlicularly thermal and radiation-induced skin damage including sunbum

- inflammatory diseases, e, g. inflammatory diseases of the joints (anhntls)

Inﬂa.mmatory lung diseases, allergic rhinitis, asthma, diseases accompariied

-
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30 The neani ngs of the synbols consisting of letters
and nunbers used in the Exanples are shown in the

following summary: 51 e Y,4£F) NON\\ HON HNMN
N2NN%AC|~OHNI OHNS N\ / NN s =0 NX
N~ 10HO HNe N Br Br CH3 O/ ~H/ NCHBr \

byBexdesBiveGtsoldildatibA aHdtesultant reduced bicod supply to the tissues,
e.g. shock and sepsis. The symptoms of menopausal hot flushes caused by
vasodilatation and increased blood flow in oesfrogen-deficient women may be
favourably affected by the CGRP-antagonists as disclosed hereih ina

preventive and acute-therapeutic capacity, this therapeutic approach being
distinguished from hormone replacement by the absence of side effects. In
addition, the compounds herein may have a general pain-

relieving effect.

The dosage required to achieve a corresponding effect may be conveniently 0.001 : g

to 30 mg/kg of body weight, preferably 0.01 to 6 mg/kg of body weight, when
administered intravenously or subcutaneously, and 0.01 to 50 mg/kg of body
weight, preferably 0.1 to 30 mg/kg of body weight when administered orally,
nasally or by inhalation, 1to 3x a day in-each case.

For this purpose, the compounds of general formula | prepared:herein may be
formulated with other active substances such as e.g.

antiemetics, prokine_tics, neuroleptics, antidepressants, neurokinine
antagonists, anticonvulsants, histamine-H1 receptor antagonists,
antimuscarinics, p-blockers, a-agonists and a-antagonists, ergot alkaloids,
mild analgesics, non-steroidal antiinflammatories; corticosteroids, caldum
antagonists, 5—HT{D égonists or other anti-migraine agents, together with one
or more inert conventional carriers and/or diluents, e.g. with corn starch,
lactose, g].ucose, microcrystalline cellulose, magnesium stearate,.polyviny!
pyrrolidone, citric acid, tartaric acid, water, water/ethanol, water/glycerol,
water/sorbitol, wéterlpolyethylene glycol, propylene glycol;' cetylstearyl

. -alcohol, carboxymethylcellulose or fatty substances such as hard fat or
suitable mixtures thereof, into con\_/entional 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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BL B2 HOB3 Br CH3/ Br CH3 C1 Br \ CH3 HO B4 H

O B5S HO B6 52 Br / CH3 F Br CLF i NNHOHDO
BE HO B9 Br [/ Ogg F Br 0 BIOo HO BIl 0 B12 CF3
CH3 O CH3

&H CHCF3 CH3 0 B13 0 B14 0 B15 CH3 CF3 CH3

dng_BrG'e‘Fbotérﬁme/ %@tgclgpét]rzldg g&%pgndon : J' phenh],rdre%l:nlgneCF3
cyclizine, promethazine, chiorpromazine, dexamethasone, flunarizine,
dextropropoxyphene, meperidine, propranolol, nadolol, atenolol, clonidine,
indoramin, carbamazepine, phenytoin, valproate, amitryptilin, lidocaine,
diltiazem or sumatriptan and other 5-HT1p agonists such as e.g. naratriptan,
zolmitriptan, avitriptan, rizatfiptan and eletriptan. The dosage for these active
substances is expediently 1/5 of the lowest usually recommended dose to 1/1

- of the normally recommended dose, i.e. for example 20 to 100 mg of

sumatriptan,.

The disclosures herein further relates to the use of the compounds of general formula

(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 25 or **'l or
by tritiation of suitable-precursors, for example by replar;ing halogen atoms
with tritium, and as a diagnostic or analytical aid in neurotrénsmitter 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 othér cases using methods of combiped chemistry.

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

As aule, 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 item no. 1.057 14) without chamber saturation. If no
detailed information is given as to the configuration, itis not clear whether it is
a pure enantiomer or whether partial or even complete raceinisation has
occurred. The following eluants or eluant mixtures were used for the

chromatography: S >
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H\ I

\ C1 Br OOO B19 B20 B21 Br Br CH O Br

ad CH3 0B22 B23 024 Cl,8r O O 0 B25 B26 B27 OO0

c d Br

\' 1/ ~Br B28 OB29 0 0 B30 54 Br i CH3

Br HNCO / H CHBr -Br sfy, 0B31OB32HO B33

55

EIA =
EIB =
EIC =
EID =

EIE =
ElF=
ElIG=
EIH=
Ell=
ElK=

EIM=

EIN =
EIQO=
EIP=

ElQ=
EIR= -
ElS=

EIT=
EIU =
BV =
ElW

EIX =

ElY =

ElZz =

El AA =
EIBB =

El DD =

EIEE =
EIFF=

ethyl acetate/methanol 100/5 v/v

ethyl acetate/methanol 9/1 viv

ethyt acetate/methanol/conc. ammonia 80/20/1 viviv
dichloromethane/cyclohexane/methanol/conc.ammonia
70/15/15/2 viviviv -

ethyl acetate/glacial acetic acid 99/1 viv

ethyl écetate/methanollgiacial acetic acid 90/10/1 viviv
dichloromethane/methanal/conc. ammonia 90/9/1 viviv
petroleum ether/ethyl acetate 4/6 viv |
dichloromethane/methanol/glacial acetic acid 90/17012.5 viviv

dichloromethanefisopropanol 9/1 viv

dichloromethane/methanol/conc. ammontia 75/25/5 viviv

dichloromethane/ethyl acetate 1/1 viv

 dichloromethane/methanol 9/1 viv

dichloromethanelethyl acetate/cyclohexane/methanol/conc.

. ammonia 60/16/5/5/0.6 viviviviv

dichloromethane/methanol/conc. ammonia 80/20/2 viviv
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 viv

ethyl acetatelpetroleUm ether 1/4 viv

| éthy! 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 etherftriethylamine 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/ethano! 9/1 v/iv

~ dichloromethane/ethanol 50/1 viv
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I N~ ~A |
G H A4
CS AQD

El GG =
El HH =
Elll'=

El KK =
EILL=
El MM =
EINN =
EI 0O =

CCHB Hz Od N ~\\/OOH G2 NOIAO O

B S ~NMN~-NO-H C6 O~~\NI N C7 OO
H3Ci HO N "CH§ c0,H OClI0 0~1C CH3

dichloromethane/ethar;ol 40/1 viv
dichloromethane/methanol 5/1 viv

ethyl acetate/methanol/conc. ammonia 90/10/1 viviv
ethyl acetate/methanol/conc. ammonia 60/40/4 viviv
ethyl acetate/methanol/conc. ammonia 50/50/5 viviv
ethyl acetate/cyclohexane 1/1 viv

ethyl acetate/cyclohexane 2/8 viv
dichloromethane/methanol/conc. ammonia 70/30/3 viviv

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

mp.:

(2):

- DIEA:

Boc:
TBTU:

HOBt:
CDT:

- PyBroP:
"HATU:

THF:
DMF:
EE:
PE:
LM:
ZT

Ser. no:

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

melting point
(decomposition)
N,N-diisopropylethylamine

(1 ,1—d imethylethoxy)carbonyl

2-(1H-benzotriazol-1-yl)-1 ,‘1 ,.3,3-tetra methylu roniij
tetrafluoroborate

1-hydroxybenzotriazole-hydrate
1,1'-carbonyldi-(1,2,4-triazole}
bromo—tris-pyrroi'idino—phosphoniurh hexaflucrophosphate
O-(7-azabenzotriazol-1-y)-N,N,N' N -tetramethyluronium
hexafluorophosphate ' '
tetrahydrofuran

dimethylformamide

ethyl acetate

petroleum ether

solvent

room temperature

serial no.

Examples are shown in the following summary:



H2 Ol OyN~- "Nx Oll Cl2 056 INNNTO Cl4 p 0
Cl5 p CH3 H NN C16 0 0 Cl7,~0 CH3 H Cl8 v = Cl9 0 0
p CH3 CH3 ~N-~N~ ~N-~/NC20 =1 p/, 0 p O HH N
JON\ 22 23 000 CH H OpCH N\ ~N-/~N1 O CH
C26 C27 0 "

N1

N2




57 0 0/CH3 C29 OCCH3 HZ ~N\ O OHO 2 C28 0/
CH3 0/CH "\N C30 C31 CF3550 ~N\ CHOH 3 NC32 0 |
~ \N\V/ 0 CG3 N v\\N\ OHO C34 0INO N~
G35 OH N C36 0\HC7 000/H- O\H




C39 0 G388 CF3 0 CH3 0O ~N-O C40 OCH3/ "N S (41 58

OOH ~/ ON~\ C42 OHsi+S €43 ,CHCH O 44 45

H3C H3C M~ rNNCH3 ,CH3 Y~ 00O/ \YO 46 47 O

HBCH INN NCH N NCH3 OOOOH®™8 49 H

N,~/\NN@I:-L|3\T{I\I\~/NNCI-|3 G0 J O
|

Br

B19% : B20 B21

o B22 0 . B23
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O0 CG51 H3C H59 A Preparation of internediate
conpounds Exanple Al 5

(R S)-3,4-di brom-N[[4- (3 4 di hydr o- 2( 1H) - oxoqui nazo
in-3-yl)-1-piperidinyl]--ca rbonyl]-phenylalan ine 150
m Al 30o|un1:§:rOX|de solution were added to the g,

sol ution of" 20 g (0.033 nol §H,

di br -N-[[4-(3, 4-di hydr
0" piper i di nyl ] carbon
n 500 m of et

(R S)-3, 4-
in-3-yl
et hyl es

? 2(1H) - oxqu|naz

\gﬂenylalanlne
and e mxture

preC|p|tat- presy pitate was sucti‘o
washed thoroughl- with water and drlj ed
70C in he gyxculating air dj'yerB3}O. 0 g 15 (312% 0
theory) of the desired col ourlesS crystalline

substance were obtained, Rf 0.62 (El M. IR (KBr):

B33

1705, 1645 cm1 (C=0O The follow ng conpounds of

general formula N-B-C were prepared 20 anal ogously: N
B CRemarks %: El Rf MSIR [cm] nmp. [C] vyield N1 B6
OH from N1-CO-B6-CEt 96 ESI: (MH' = 1630, 1701
173-175 wth ag. 1M NaCH- then 527/529 (Br) (C=0) ag.
IMHCI NI B7 OH from N1-CO B7-OEt 62 D 0.19 1705
colour- with ag. 1M NaOH, then (C=0) less ag. -1 M’

"HCl crystals N1 B10 OH from N -CO 610-Owve 79 ESI: -

(M:tNa) = colour- wth aq 1M NaOH, then 481 less agq.
1M HCI crystals'



R

\._‘J

60 NB C Remarks % El RE MSIR [cnt ] np. [CQ vyield
N1 811 OH from N1-CO B11- 61 ESI: (Mt-H col our-
with ag. IMLiOH, then 439 less ag. citric acid
crystals N1 63 CH from Nl CO-B3-CEt 95 colour- with

ag. MLi then | ess C|tr|c acid crystals NI B4
O-1 B 0.2 . (M H) - = col our-
Wit h I\hmﬁéﬁ}ﬂ:ﬁso 507 less agq. 1 M HC
(Cl 2) crystals N1 B12 OH rom Ki- CO 1312[a- 100 G 0. 11
ESI: (MH" = gelour- Q0 ] CEt with ag. 594/596/ 598

| ess  40% NaOH, then ag. 5M®Ww B15,
OH from N1-CO-B15[a- 46 F 0.60 ESI~ H\ = Sy
coI our - C02Et] OEt with ag. 1 M 462; (MH)' (C=0O .

then ags | M HCl 464 cryst al s B16 OH ©
@ﬁw‘w (M Hy ="1645 col our-
COZEt] CEt with™aq F;gaj& | ess NaOH, then ag.
IM HCl crystals N1 B19 rom Nl CO- B19[ a- 50 col our-
CO02Et] - CEt withCag. I Mless then aq. 1 M HCl
crystals N1 B20 OH from N1- BZQ|3(\55 D 0. M=
557; ESI coI our- COR2Et] - CEt

Iess then ag. 1 M HC crystals Nl O—]quro
Coﬂszz 91 D O. 5 ESI: (MH" = 1641 coI our 0
4/ 5)64658/ 6 (C—©)4 | ess

O\

s
b N%/N%/\H/O\
, Ccé 0
\.‘ N\/\
< "y \‘/N\/\N
C7 l
) 0 C8

/%/\H/o\ _cn,
/%/ /Yﬁ/

ciz

Cl1




NaCH, then aq. 1M HCI 60 (Br3) crystals N1 825 OH from
N1- CO-B25[a- 622 F 0.4 no M, 1726, col our- CO2Et]- Okt
with ag. | M deconposition 1705, 1641 less KOH, then

~ag. IMHCI conpatible (C=O) crystals wth structure

61 N B CRemarks % El RfF MSIR[cm'] np. yield
827 CH from N¥- B27[a 87 F 0.55 col oyr -
(]/mg/ g. M| ess- ~Then @ag. M HC

cryst-al rom N1- COBZ Dq 46 no M,

1640 coI our- COREt |L OEt with KOH, decon‘posn t| on (C=0

| ess I conpati bl e gyst al s

Struct ur G 21 OO jom NI - CO- B2 12°71 8. 12 no M,
1724, 1643 coI our- C(Idﬁ] CEtwith 1M deconposn tH on
(C—O) | ess t hen aq I M HCl conpatible crystals
wth structure N1 OH from N - CO B8- CEt QO 23

1730, 65 cgl our/- with 1M NaCH the aq | ess
1MH@|/% 0 OH fro 0 F 0.45
ESI -= col ourz COZEt] CEt h 1 M 57 / 578/ 580

| ess t hen. ag: MHCI (Br2) cryst aI s : N 823 CH
from N1 @@5823- C)%&\GONI th 1M NaOdH17t hen aF

NI B24 OH from NI-CO H24[a 98 F 0.29 col our- l_
CCQEt] CEt with | M | €35 H

TR /%fx

: C19
045&\? 0 0
]
CH CHB
k¢ %/ % L Nm/T
E c21
045&\? 0 0
H o
N \/N N% N /N N %
Cc22 ' c23
' 0 ? o) 0
!
0
@Af’/\“ﬂ
\\ N\/\ .
( \/\N ) “/N@ O\/CH3
. N




NaCH, then ag. 1 MHCl crystals N6 B21 OH from
N6- CO- B21[a 89 ESL(M H)-= ¢plour- COREt]-CEt with | M
626/ 628/ 630 | ess NaOH, thén ag. | MHC (Br2)

crystals N2 B2 OH from N2-CO- B2-Ove 96 M 0.49 ESI:
(MH- = 1724, .1660 col our- with 1M Li OH, then ag.

606/ 608/ 610 (C=0O) less 1M 62
Exanpl e A2 0] .

3, 4- di br ono- N-[[4(34d|h olin-.3-y
[)-1- 1V{ P\.C/CHs
ester 056 Nof ) CDT were added to an H

~ ion of 18.0 g (0.051 Mdl) (RS- °
3:4- 'ro-phe yl al ani n@ eth?él ester in 300 m THF.
The reaction mxture wag| theri,stirred for 1 hour a 0

0 l;}Jre and t hen
3(-p| idinyl) 10

C and 1 hdz# at ’-,- t

w 11.9 g (0. 05 @
1 -3NA et rahydrig benzodlazep n- 2-

L Xt e uxexfor 4 hours/iaqM;Rt. oxstand
overni ght at anbient tenperature.: Thé reaPtion[ni xture
was concé&ldor at ed. by evaporation using thﬁﬁ{ota Yo

4 gsi due was conbined w 300 nf QO
rogen car bonat e sol uti on and
O~{H v

a
(i r . . aqueous sol utio O/H
decant ed off ' |due 5 was conbi ned wi
of et han zemd refluged. After ‘CeONI t\he
"~ solid obtained was suction filteredy—washked w h
~ethanol and drie at 50C. 20.0 g (64% of theory)Qof
the product wg bt ai ned, with an Rf v&Bde of 0.68 a
(El (KB 34, 1680, 1662 ((C=0) cm -
f II q é\r}pral formula_N-B |
prepar N
0 ‘ 0
C35 H
Cc37
H
o~ . _N
N - e O~
N | H
: N C39 0
czg  CF 0 CH,
0
I N/
. N
S N S \\ \/\
. O~ { \/\N S
C40 CH,



NBCRemarks % El Rf MSIR [cml nmp. [C] vyield N
B6 Ot fromMN-H CDT and %-—I 90 B 0. 77 M= 557 1732,
1662 col ourless B6-CEt in F (CO crystals N1 B7
CEt fromN-H CDT and H 100 D 0.45 col ourl ess
B7-CEt in THF crystals N 611 Ove from N -H, CDT,

H 131 1- 97 ESI: W * HO and DIEAin (MH- _ T /
471 63 N B C Re %E R MS IR [cnt] np. [C o
yield N B10 Owe N1,#, CDT, H B10- 63 G 0.55

{

/v

ESI: n (MHt _ THE 453
OEt fromMWI-~ H NCDT, SH B3-192 1739, s

HCl and NEt3 in 1682, 166%# THystal & /

(C=0) Nl B4 OEt Trom Ni-H, . CDT and H 73 B 0.50 ESI:

3402 (NH); 200-202 B4-OEt in THE (M+H)' = 174943 533
1680, 1662 (C=0O) Nl B8 OEt from Nl-H, CDT and H 72
M = 1336, 4664 col oyrl ess B8-OEt_in THE 498/ 500 (C=0)

crystals ﬂﬁafroﬂﬂ\ﬁwm%@
0.76 ESI : 1778, 1664 col ourl ess B2-OWe d °
Dl EA H) - 626 / (CO crystals in THE 622 / 0
(Br2); (‘@«Na)‘ T 0
Cd4 C45 >
HC

3 HSC

. N : .
' F’NM ACHy N N%/N\/\ _CH

o)
O O : . 0
) C46 c47 }I
H3C .
N\ N ‘N\/\
Y \\ CH
A I Ny
f{ 0 0 '
I cas 1 C49

~ N .
' %/N\/\ CH .
| | I\N/ 3 “/Nﬁ/N\/\ ~CH;
v N
- Cs0 o -
: Q" o cs1 r
B 7o
H.C H

3
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644 | 646 / 648 (Br2) Exanple A3 Ethyl

2-[(3, 5-di brono-4-fl uoro- pggnyl)nethyl] 4-[14-(3, 4-di hy
dro-2(1 H)- 5

oxoqui nazol i n-3-yl)-1-piperidinyl]-2-(ethoxycarbonyl) -

A3 oFRRHO AR, 6 intEinBitks Brfladnd§_ % L7 azo1 T mone,
9 25 g (0.019 nol)
p 0- bi s- (et hoxycarbonyl ) - 3, 5- di br ono- 4-

—ﬂmﬂlﬁ&—benzenebut anoi ¢ acid, 6.08 g (0.019 nol) TBTY,
6.9 mM (0.05 nol) 10 trlethyl amne, 200 mM THE and 70

m DMF was stirred overnight at room tenperature. The
(RS3p3y 4 rulitsrovver-&/-[§4 -3yt rilt ydto (1 Mponoquinazalime 3 +yé)s1 -giperidinyl]-

}on‘ol’ ng\d V\1 h. d| chl oronet hane and 10% aqueous citric
cathany-pheny N%he organic phase was separated of f,

and dried over sodium sul phate. After elimnation of
150 Inal 1dé sdicam hyderitiessivtion wereaddesd thuihevasutombl 26:d g

(- Bl Sk wliEombr Pl F ot 266 t'%‘%zeﬁwé%w{)ﬂ-
plp@ﬁdmﬁgcalﬂéﬁglg-gﬁeﬁ%lgéﬁ#ﬁﬁ& %ﬁ‘nﬂzgcrenﬁﬁfr @SSW ml Gfeﬁlah@f'aﬂa the S

mngg@/ \Basﬂmesmr&dzﬁor% hbuts alvioom temp;amhuds 'ﬂfe gelventavas
elirpi 1R 8o e e PPl Prrife L Whis stiafeg ugty 1M

hydsgthibrieacid. TH
y oLt B? gta e ggegqrssgégl pgezsggé’%ag @hétu{d mﬁa)&eqmaaﬁéd

thoppesihlys Wit w@gganqﬁ driggit BOEC in the cnrculatmg air dryer. 10.0 g
(52% of theory) of the desired colourless crystalline substance were obtained,

R 0.62 (EI M).

IR (KBr): 1705, 1645 cm-1 (C=0)

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

20

analogously:

B|C Remarks %.
yield

El

R¢

MS

IR [em™}

mp. [*C]

N1

B6 [OH| from N1-CO-B6-OEt | 96
with aq. 1M NaOH, then
aq. 1M HCI

ESI: (M-Hy =
527/529 (Br)

1630, 1701
(C=0)

173-175

N1

B7 [OH| from N1-CO-B7-OEt | 62
with agq. 1M NaOH, then
aq. IM HCI

0.19

1705
(C=0)

colour-
less
crystals

[N

B10|OH} from N1-CO-B10-OMe | 79
with aq. 1M NaOH, then
ag. IM HCI

ESI- (M+Na)® =
481

colour-
less
crystals




‘\H"'/ '

a-

TBTU and NEt 3.

220/ 70 v/v. N Bl6[a- CEt fromN-H 72 AcOet 0.33
ESI: (MrH) t 1739, 189-191 CO2Et] HO2C B16[
628/ 630 1653 CCOREt] - Cet, (@r) (GO

in THEf DMF 150/50 v/v N

}

B20[a- Ot from N -H, 100 D

C l:f'l HO2C

B20[.a-

0—23-M=657-1736_cgl ourl.ess .
NI BilsGd vi sB60@NS | cdeek] /B Rafao TBFU, HDIR [email |mp- [°Cl
(C—O) DIEA in THFJqu,iaall vivie5 N B C Remarks %
MS.-LR [ et ] [Cl1 yilel dIN_B22[a- COFt fro
N1 311:9'11 fr%%'“ﬂ)‘@%ﬁ%& 831 ¢ur || ess| ESbAMHH) HobC- B22[ af colour-
116698 vathysj. alvsLiOBO#eBh][ - OEt | (=0 | TBTUY3gHOBt | and DI FAjggq
iin |THE/ H20.10/1 v/v{ N B25fja- QOEt from N H 83
Acogt 0.3 WI29928, |col ogr | ¢ss | COREt] HOR- B25] a- | crystals
N1 B39DH| 6@BhbNLCOLBBDEVI SEgUT of T COPErT="OFt 673 colour-
(IBr ¢ 2 1645 TBTU, HPBt amd (C=Qy DI EA in [THE/ H20
1o/ 1 with ag. 1M LiOH, then , less
aq. citric acid ‘ crystals
AN1] B4 |OH| from N1-CO-B4-OFEt 96 | B (0.12| ESI: (M-H) = colour-
with ag. 1M NaOH, then 503/5056/507 less
j aq. 1M HCI (Cl) crystals
N1[B12{OH;  from N1-CO-B12[o- 100 | G [0.11]| ESE (M-HY = colour-
~ COEf]-OEt with aq. 594/596/598 less
40% NaOH, then ag. 5M| (Brz) crystals
I _ HCI
N1)B15[OH| from N1-CO-B15[a- 46 | F [0.60] ESI: (M-H) = 1647 colour-
CO,Et}-OEt with aq. 1M 462; (M+HY = | (C=0) less
[NaOH, then ag. 1M HC! 464 ' crystals
N1|B16{OH| from N1-CO-B16[c- 100 | F [0.49] ESI: (M-H) = 1645 colour-
CO,Et]-OFEt with ag. 1M 526 (C=0) less
NaOH, then aq. 1M HCI crystals
N1}B19|OH| from N1-CO-B19[a- 50 colour- |
COLEf}-OEt with aq. 1M less
NaOH, then aq. 1M HCI crystals
N1]B20{0OH| from N1-CO-B20]o- 55 | D [0.23|M" =557; ESI: colour-
CO,Et]-OEt with ag. 1M (M-H) = 556 less
NaOH, then aq. 1M HC! crystals
N1/B22|OH|  from N1-CO-B22[a- 91 | D |0.25] ESI: (M-H) = 1641 colour-
| COEL-OFt with ag. 1M 654/656/658/6] (C=0) less
NaOH, then ag. 1M HCI 60 (Br3) crystals
{N1|B25]0H| - from N1-CO-B25[o- 62 | F |04 no M", 1726, colour-
CO.Ef]-OEt with ag. 1M decomposition|1705, 1641| less
KOH, then ag. 1M HCI compatible (C=0) | crystals
with structure




v/V Nl B27[a- Ot from Nl1-H, 88 AcOEt 0.56 1732,

col ourl ess COR2Et] HRRC 827% - 1668 crystals
CREt]-Oet, (C=0. TBTU and NEt3 in THE/ DMF 250/10
viv NI B29[a- Ot from Nl-H, 87 D 0.79 1753, CQO2Et]
Ct 1 Ot 1660 -TRTLL Pt and
NI B “9 D BT ol ol BT R | KL 1[ a- | ORHLCRY bymp- [°Cl
-H, 75 D 0.74 col oUryiesis Et]| HO2C-B21 [a-

N182] 5?*1 86 OR 2B R s G0 NS IR Lo 1 mp. | coou
[Cl |cogtdoRlwitdy. am|OEt f rom N1-{H, 9§ F 0.90 ESI: less
(B/I;_rlét”a%gﬂﬁ_‘? Hé%a‘?@%%ﬁ%i] TETU,(’- EésE “and ?E;Brlgt : D EA | frvstals

N1|B29|dHINdrom W1iCO-B29[e- | 100 | D [0.46]  noM", 1640 | colour- |

COEt]-OEt with KOH, | decompaosition| (C=0) less
then éq. 10M HCl compatible crystals
_ with structure
N1|B21[OH| from N1-CO-B21[o- 71 | D016 noM”, 1724, 1643| colour-
CO.Ef}-OEt with 1M | decomposition| (C=0) less
NaOH, then aq. 1M HCI compatible crystals
' with structure |
N1{ B8 [OH| from N1-CO-B8-OEt 90 | Q023 1730, 1665| colour-
with 1M NaOH, then aq. | (C=0) less
AMHCO crystals
N1|B30(OH] from N1-CO-B-30[d,- 100 | F [0.45| ESI: (M-H) = colour-
COEf-OEt with 1M 576/578/580 less
NaCH, then aq. 1M HCI (Brz) crystals
IN11B2310H; from N1-CO-B23-OMe | 96
with 1M NaOH, then aq.
1M HCI
N1[B24[OH|  from N1-CO-B24[a- | 98 | F |0.29 colour-
CO.Et}-OEt with 1M less |
NaOH, then aq. 1M HCI crystals
[N6|BZ1|GH| from N6-CO-B21[a | 89 EST (M-H) = colour-
| CO;Et-OEt with 1M 626/628/630 less
. NaOH, then aq. 1M HCI (Brz) crystals
N2 BZ [OH| from N2-CO-B2-OMe | 96 | M |0.49] ESI: (M-HY = {1724, 1660] colour-
with 1M LiOH, then agq. '606/608/610 (C=0) less
1M HCI (Brz) crystals




et

10

15

20

N1 B23 Ove from N1-H, 100 HO2C-B23- Owve, TBTU,

HOBt and NEt3 in THE Ni B24[ a-
0.82 colourless CO2EtJ HO 24[ a-
CO2Et]-Ort, TBTU, HOBt and DIEA in

E N6 gZél:ga- OEt fromN6-H, 86 AcOEt 0.9 M= 1734
X ess (QO02Et] HO2C-B2l[a- 727/729/ 731 (C=0
vi scous oil CO2Et}- CEt,

THF/ DVF 5/1 v/ v e M
3.4 dtbsamg-Mt[dr(BAoﬁibyéwg?ptﬂ Hataeanivazolin -yt er

ke iR AL P b B sstst ester

v/ v

crystals

5 The
55.0 ¢

Ot from N1-H 95 D

THE/ H20 10/ 1 v/v

(Br2) TBTU, HOBt and NEt3 in

(0. T67 nol) (3, 4- di bronopheny! ) - met hyt brom de,
'(0.020 nol t et rabut yl ammoni um br om de,
9:.7n@(0.096 Mol s ChYh wer

6. 40 0
57.80 g (0.35
o areicgtdaolatt suspemsiorn 00080 g

O GEEMRR (bl SRRoroFios B b e doRodl Tircle

red@ﬂouemmremgnhem stirédifor 1 IO\ dtesiCiHAd Wasodradt @mbient n

400 di et hyl et her

and after the addition of 200 ni

teragage s BBA (e e@mRITCOV o 00 G041 B1al) 3 iRRTcNYbur
1,33 SHEPMYFENABEH Suiaz il LOHE e MXIAE WES reiRRBH LAY

aquéous ase washe

hours and left to stand ovemlght 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 mi of ethanol and refluxed. Aiter 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 R¢ value of 0.68

(E1 D)

IR (KBr): 1734, 1680, 1662 (C=0) cm"*

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

analogously:

% | El MS IR [cm™]

yield

Remarks Ry¢

mp. [°C]

N1

M™ = 557 [1732, 1662

(C=0)

B6 [OEt| from Ni-H, COT and - |90 0.67

B6-OEtin THF -

colourless
crystals

N1

from N1-H, CDT and H- | 100 0.45

B7-OEtin THF

B7 | Okt

colourless
crystals

N1

ESI:
(M-H)y =
471

B11[OMe 97

from N1-H, CDT, H-B11-
OMe * HCl and DIEA in

THF




B

5 nore with 50 m di et hyl

solid

externally with ice and exh
The conbi'ned et hyl

nnacl ||m cnl.nhat e

et hyl

sodi um hydrogen

acetate.

carb

t

et her,

i‘+ar

ad an

then neutralised with
nate whil e being cool ed
ustively extracted wth
acet ate extracts

Qo dr: ::rl ovar

10

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

N % aBor ated B8WR™%S vacdo. /"TheEHrE{ﬂ ct Mias [JRilsMhéd 3@ I°Cl
aiflight brovvn oil. 10 \rlﬁbldl 330 (67% off theory)|.
%W (E \ 17’2/I0(f‘ C)) hn} The.
N1 Bif P WWB“Poﬁp%BME BB'P‘ geq:rz’era o I§S(I-B-C wer e
priepal €Me anidl agdDEAn |15 N B C Rena(Maﬂq)%:Eﬁl RT M5|IR
[gn]lmp. [C] ield HiB6 O flrom(P Z%NCHZCOZEt q0
E$l: (MtH) 1738 col ourlless Jand 3-Br- £ Mpe- CoH2- |=
N1[ B3VOREVZohi R PH, O0T, HBRHT gBr) H B7 [OEf Trom 1730, |colouress
thc_% t 60 P 0.75 1738 clol ourl ess and
3{5-B tﬁl!bNE*e&c» oi Il QreBr| H B4 OHI68% 34| crystals
P2 C=NCHAQ@EaBF 201 Bv0. 13 ESI| ([MrH)| 1728 cdl quebgss
_ - - CoH2- (CHQ) lcrvdtals, CH2Br
N1y B1 @Férgﬂz‘éﬂﬂ -HpCDTandd- [Td%2)| B |85%er BSl:om|3402 (NH);| 200-202
Pih2 C=NCH2 gqX25itt i $HE O. 46 1736 |and [3nMEiH)4=e- GaH3
(€=O0| CH2Cl 68 Exanplie A5
(R S)t3,4-difluorophenyl al ani ng met hyl53§ste?680 1662
hydroghloride 5 4.0 nl |saturfatgd ngthanoli¢ hgdpeggn
chlorjde solution wereladded td_a QIIQQPHQI an _of 05 g
N1} B pOE8Efromdi {yHo€D3 anddi-fl1 (8r dpheny! 41 aMi e i 3P0 16§4|eplouriess
B8-OEt in THF ' 498/500 | (C=0) crystals
| ©h 1
N2| B2 |OMe| from N2-H, CDT andH-| 96 | D {0.76] ESI: (M- [1728, 1664/ coloutless] .
B2-OMe*HCI and DIEA | H)y =620/ (C=0) crystals
in THF 622 /624
(Brz);
(M+Na)" =
644 /646 /
648 (Br)
Example A3

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-{ethoxycarbonyi)-3,5-dibromo-4-

fluoro-benzenebutanocic acid, 6.08 g (0.019 mol) TBTU, 6.9 mi (0.05 mol)

triethylamine, 200 ml THF and 70 ml DMF was stirred overnight at room

temperature. The solvents were eliminated in vacuo and the residue

combined with dichloromethane and 10% aqueous citric acid solution. The

organic phase was separated off, extracted with sodium hydrogen carbonate



met hanol and the m xture was stirred for 4 hours at
roomtenperature. It was %‘{:en evaporated down in

vacuo, another 10 ml of nethanol were added to the.
resi due and the solvent-was distilled off again in

o5 By 50 SR B BGRB8 el

anﬂ Wikt the2bBidGearm @opﬁﬁmle'é with tert»butylmethylether and the
0, 0- bi s- (et hoxycar bonyl ) - 3, 5-di br ond- 4 uor o- benzene-

prasipitated solikksubstancy wap ﬁﬂcmﬂ titredi t1.89 B3fe o thanmeof the
degfﬁw@ﬁc ﬁ'@e{‘%l’)fﬁﬁﬁioﬁ d 489! pigeon of 13.1 g (0.037

5 iRﬂ(Bﬁ)b1334eltG$Q>(m)h3mﬂ§/I) 3, 5-di br ono- 4-
or (V4 but e in 450 m dichl oronet hane, the
ESL% i q’@a§%§%gﬁéﬁ?ﬁl )the m xture was stirred
~overni ght at ambi ent terrperature and then evaporated
down in vacuo. The residue was dried tw ce by
The &alloeying eompounds bf geregrabloemize NBrC weretprepared wi t h
a %etrolleum ether, suction filtered and dried in vacuo.
nagC )(79% of theory) of colourless crystals were
10 obtained. IR (KBr): 1707 (CCO cm1l1l 25 ESI-M5 : (MH)'
= 481/483/485 (Br2) 69 The follow ng conpounds of
{N| Benefal f&amdrksN- B- &% wer &l pf Fafed Mhal ogBlsy'i| Mg [°C]
C Remajks % El Rf I‘@iééq{ [cm') mpl [C] vyie|ld HO Bl5[ a-
CEtl from (H3C) 3C02¢C V 0.1 1799 (C=O [COREt]
N1 B 18845 Cdet CO2fEarh NOEM, and 8FFPACOEICIAZC| 2 HO B16[ p-1738t | colourless
$C) 3C026- . 1738 (CFO col oufl ess CO2Et
CO [ a- 30%@??%{“ vifscou$ oil|{ an@d TFA in CHZgﬁf Ho Crystals
B20[ a- | OBIOEtjadE HIChCORC- 7F V 0. 24 3321 { QEFD) _
colfour t ],/ B20[ a- CO2Et] - OEt 1714 cfystals| and
TEA i n ﬁé&l%g‘{@ :
NEt; in ) ]
THF/DMF
, 220/70 viv. 7
N1{B16[c-{ OEt| from N1-H, 72 JAcOEt]0.33| ESI: (M+H)“- 1739, 169-191
CO.Et] HO,C-B16[a- - | =628/630 | 1653
CO,E{]-OFEt, Bn (C=0)
TBTU and NEt;
in THF/DMF
150/50 viv .
N1[{B20fa-| OEt| from N1-H, 100 D [0.73] M™=657 | 1736, | colourless
COEH] HO.C-B20{a- - 1668, | viscous oil
CO,Ft]-OFEt, 1649
TBTU, HOBt and (C=0)
DIEAin '
THF/H,0 10/1
viv




1161, 1124
0.21 1736 (C=0O colourless

(CF3)

HO B22[a- OEt from (H3C)3CCRC
OO2Et] B22[ a- COREt ] - OFt

69 W

crystals and TFA in cH2Cl 2° HO B25[a- OEt from
(H3C. bCRC- 72 1730, 1711 col ourless COR2Et]
D’)Er P a | | Ot (C=0D)\_ i el n i
e = ~by v ~ o
N 9 k- BRMAsSm [ rdo) bbb d %3 17§@§( c:cﬂil*_f‘i%elﬁt]’“ [°Cl
BZ?aCOZEt] OEt andyieklN i n H2CIR HO B24[ 4- OEt firom
(R :\E"\')r‘ 68—H—0—R8--1.700 (F% n!our!es f‘ml:f1
N11BZJor| QEHop 19 By /s?%l ;D A in cHeal2 Tiese] gjolpurless
CGXEL| f r om HORTRIGRC; 46 | CO2H | B19[ a- CO2Et|] -1@68 |angystals
TFA|in J[ a- PEt fjrom|(H3C) 3CO2G- 81 E$I:
(MH - C“éﬁ éﬂﬁ% CO2Et] BBO[ a- OCREt | - OBt &)
463 465/1@'&@{0@@\55 and TFA in ICH2Cl1 2 (Brji2) 70 [N B
C Remarks % El Rf MS IR [cnt]i np.j [C] vVielld HO B34[ a-
CEt{from ( C {54 BSI: (MHy = col ourllfess CQ2Et ]
B24| a- QOAEFHOEN0/37p/ 377) 379 crystals and |TFA in :
CH2Cl z {(Cl 2) }Exan‘pl e A7 |1, 1- di netihyl et hyl '
3, 5fdi gborm X¥f | uor p- p, p bi s-|( et Hoxycarbonyl )- 5
N1 BZB{%{J 7OBEDUTRRPRTH U. 483 g SHY01 ) MFaY0 SQUHYDE T colourless
Erlde were added fo the soljutidn of 6.69 (g ] )
CO,Et HO,C-B25[a- 667/669/671/| ~ 1664, | viscous oil
CO.Et]-OEt, 673 (BrCly) | 1645
TBTU, HOBt and (C=0)
DIEA in
THF/H,0 10/1
viv .
N1[B27[a- from N1-H, | 68 |ACOE 0.56 1732, | colourless
CO.Et] HO,C-B27[w- 1668 crystals
CO,Ef}-OEt, (C=0)
TBTU and NEt;
in THF/DMF
250/10 viv
- IN1{B29[a- from N1-H, 87 D |0.79 1753,
CO,EL) HO,C-B29[a- 1728,
COEM-OEY, 1660
TBTU, HOBt and (C=0)
DIEA in
THF/H20 10/1
viv
N1{B21[a- from N1-H, 75 D 1074 colourless
|co.Ef| HO,C-B21[o- | crystals
COEf}]-OEt,
TBTU, HOBt and
DIEA in
THF/H20 10/1
viv




(0. 024

mol ) di et hyl

[ (1, 1-di nmet hyl et hoxy-car bonyl ) met hyl ] -mal onate in 170

- (R,8)-3,4-dibromo-phenylalanine ethyl ester

m  anhydrous tetrahydrof ufn” whil e cool i ng externally
with ice water. After one 10 hour's stirring a
olutignof 8. 35 g (0024 pol) 3 6-dibrorp4 - 5
N | doroHenAABESi dd i f do BH | Bf |t et Mibyar Th1|dup- I°Cl
added dropw se therigfield {whi | ¢ mail nt ai ni ng reactj on
te ture of 0 tg +5 ¢ andlth ] s——t-hepn
N1/B3QJor (detd + BowdWkHup |t 3 do te%’a Wt hin 14 | colouriess
.COQEIL]WS- The, &0 mxturejwas|freed frofn sol vept ciystals
vacduo, |the residue [was dombi ned ’VI%%‘I 68/\%,'8%3 m  10pb
citlric |acb@EheEExHaust i|vel y [ext | 86¥/8 N
terft. - Dggyynbhyhgilher. [Aften workig@g)up {n the psual
wayl t he conbi ned extract|s yi ¢l ded 13.1 g ([L00% of
theory)| of PHEAB ourfl ess{oil, |[Rr  0.14 (EI|Y), whjch
was{ usedrign-bheiget step withoyit any pur{ficatipn.
IR{(KBf): 1732 (C=@) cni| 20 EESI-I[\/B: (M:Na) | = :
| 561/563/565 ¥Br2) 41 The folll ow{ng conpoupds of
N1 BEETOME T REMHRPLN B- fogRT € plepaled  anal ogousi y: | N B
_ C Remartks % El Rf NS IR|rnp. [[C]| yield [cm 1] MBCO
B15[ a- |BRCHEZSRPMR3C) 30900 100 V 0.6 col olrl ess
COAEt | 15 G(1G6BE A, ©oi lf 3,4, 5- M3 C6H2CHRBrand | NaH
in{THE|Me3CO B16[ a{ CEt |from|(H3C) 300CO- 6f CH2CIR
| 0. 11 173dVEinolilt egs  CPREt] | CH2E( CREL) 2, | (C=O) pi |
N1lgoaer ‘tW‘ngml Ny T THE Me3CO B20{ &~ Ehiburiess
] BZ{I‘?CH’%}B rB 100 V 0. 7ZDn) M1{ 1736 COREt] '
COgBHl C( CPREOR2;B2Aot- |(M (C=O crystals
CO,Et]-OEt,
TBTU, HOBt and
DIEAin
THF/H20 10/1
viv
N6|B21[a-| OEt| from N6-H, 86 |[AcOEt] 0.9 M* = 1734 | colourless
CO.Ef] HO.C-B21[a- 727/729/731| (C=0) | viscous oil
COEH-OE, (Brz)
|TBTU, HOBt and
NEt3in
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 m| acetonitriie was refluxed for 15 hours. The solid




15

(CF3) r CBH3CH2Br C4Ha)+ _ and NaH i n THE 444 Me3CO
B22[a- OEt from (H3C)3COCO- 91 WO0.78 1734 col ourl ess
COREt] CH2C(CREt)2, (C=0¢70il 3,4,5Br3 C6H2CH2Br and
jj NaH in THE Me3CO B25[a- CEt from (H3CbCOCO- 100 Y
0.75 colourless COREt] €H2C(CO2Et)2, 4 viscous oil
wagfilgrea@ff, ties Rt Biquandas arcemtrated byes@poB#itndn VBELO.

eI BRHG Yt farensln 1 by diecelsi wonl tanti St ion i 200

ml S&hicoAcemtr&ed Hyaruhisiiciadi shitred/forl Fhdl- atlrEbnVefigérature.
[cni]  Me3CO B29[a- OP from ( H3C)300CO- 89 X 0.49 1736

The erasiig pRase \eap separetetpitdbeaareopeplpse was washed twice

5 mofs il SoSBLAEUg LupR bR Pl R3Sl Bt ol
carBoirite viild ik KB GIddBixtarndlly Withl idenardExhdustivelyeexdicted
with ethyl acetate. The combined ethyl acetate extracts were dried over
magnesium sulphate, filtered and evaporated down in vacuo. The product
was obtained as a light brown oil.

10 Yield: 33.0 g (67% of theory). Ry 0.65 (EI D).
IR (KBr): 1734 (C=O) cm™ |
The following compounds of general formula N-B-C were prepared
analogously:
B|C Remarks % |Ell Rf MS IR [cm™| mp. [°C]
-} yield _
B6 JOEt| from Ph,C=NCH,CO,Et| 60 ESt: (M+H)" | 1738 [colourless
| and 3-Br4,5-Me,-CeHy- =300/302 | (C=0) oil
_ ‘ CHzBr ' (Br)
B7 |OEt] from PhyC=NCH,CO.EL| 80 [P [0.75] 1738 | colourless)
and 3,5-Br,4-Me-CgH,- _ (C=0) oil
CH,Br
B4 |OEt| from Ph,C=NCH,CO.Et{ 70 [ B |0.73| ESI: (M+H)" | 1728 |coloutless
and 3,5-Ck-4-Me-CgHz- _ = - | (C=0) | crystals,
CH.Br ‘ | 276/278/280 mp. 44-46
. (Cly)-
B8 OEt from Ph,C=NCH,CO.Et| 83 | O [0.46 1736
| and 3-Cl4-Me-CgHs- - (C=0)

CHCI




10

15

20

25

3, 4-di nmet hoxy- ( 3- (et hoxycar bonyl ) - benzenebut anoi c
acid 5 The solution of 58.0 g (0.205 nol)

4-[ (3, 4- di net hoxyphenyl ] - 33

(et hoxycar bonyl ) - 3- but.enoic acid in 500 m of

met hanol was hydrogenated at 5 bar hydrogen in the

Exatpplesh2e of 3.0 g 10% pl ati num activated char coal
until the uptake of hydrogen had ended. After worKking

up in the usual way 10 26.0 g (46% of theory) of
(R, 8pBaudiflasmphepgiaEninevecthyd estr hedrochioriie4- 107C  The

following conmpound of. general formila N B-C was

obt ai ned anal ogously: N B C Remarks % EI Rf np. [(
j . - t hyl.l 3-
4 O R R R oy PRl MR Ul i 10 o

suspbnsidn o yI(2.488 mmol) of 3,4-difluorophenylalanine in 10 mi of
h car bonyl ) - 3- but eno

meffighiianfi fiexBoaTmuaSITGRIoT Adoxce B} 100D A HBielirRe fovas
therd d08soratedd WA FNYew, %Héﬁ%ﬂ 1058 Mftrhﬁﬁ‘iaﬁfal \ﬁe% &?cﬁ&d fo the
nol ) O m an anol and after

) sodiumin 25 ydrous nmnet
residde anddhe sobvent waaglistilled offragaéminevanuor 6.6 ¢ ¢96%| aftheory)

2 mol), 3 4- di oXybenzal.dehyde in 100
of cffoutiias st sl ahisneih aih i U DSRF RSN e the
ESIHMSE (meHy\'iaszngfl uxed for 6 hours, the nethanol was

elimnated in 10 vacuo and the bottom renai ni ng was

mai nt ai ned at a reaction tenperature of 80C for 30 -

ng. The viscous slurry obtained was taken up in
of water, acidified with 20% aqueous citric

acid solution and the resulting mxture was
exhaustively extracted with eth acetate. The

| "l
B,B-E@r@rmcmvl)-%&M@@wﬂa&%emm-buiaﬂgipracid

solution. The ammoni acal extracts were carefully

70 maldtiflidroadetid 461d 2% addea \Wopwisk th andsé-dosRdWdIbrAeM
t hen exhaustively extracted with ethyl acetate. These

1316 (Q-887 snalkki 4 -giaistivdetiyt b Prizie dethoycastionyl B, Ssdibiramo-4-
ﬂuor‘%%é}l}%gb%ﬂog{e%%d%for r%mdichloromethane, 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) cm1

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




oy

t he solvent in vacuo. The crude product (quantitative
yield) was further reacted w thout purification. 20
The foll ow ng conmpounds ofé&general formula N-B-C were
obtai ned anal ogously: N B C Remarks % El Rf vyield
4- (2- napht hyl ) - 3- (met hoxycar bonyl ) 3- from
The faligying sboploydds ofgeneral BrinviceeNd-€ werelpaipacedy |
an%}é@ﬁw?te and NaOwe in McOH 25 74 Exanple AIO
[1,4"]bipiperidinyl-4-acetate 5 The sol uti on of
0.669 g (2.024 mol ) of nethyl 1'-phenyl nethyl -
[1,.4'1bhipiperidinyl-4-acetate in 20 i of nethanol was
N | Bdidgdnat Bemarks (r 8ss|fle Rf| 5 bdfSaftef Riem™ | mp.[°C]
addijtign of 100 my d{;.i§% pal | pdi um on charcoal until
t heluptlake of hydrodén hadiended. The catal yst _was
HO| B 15{a-{ @Y fromf (H:ChGe-C|i 81 r|df ¢ Ovlaks freed fr ofd M8 (CeR)

regj ) g nupgin 200 M THF, the 10 sol ution
C(%ét?t?] [ negqﬁsd@?%lt{glrggd and evappr at ed down|again. The
resTdueaN@"‘s’FAirs@Uz@l&t hodt further purification.

Hie-lleao..al [a¥al 10006 -AF thony vy

i i B A i e
ou

Cc Bo{afC@EteORt] forfmula N-B-C were pfepared |viscous oil
IR R R S I
HO|B20R:- [OFL| o (H:C)CO.C-| 77 |V [0.24 3321 (OHY); | colourless
CO2EY] B20[a-CO,Et]-OEt ) 1714 crystals
and TFA in CH.Cl, (C=0);
1161, 1124
(CF3)
HO|B22[a- |OEt| from (HiCkCO.C-| 69 [W[0.21 _ 1736 (C=0}| colourless
COZEt] B22[a-CO,Et]-OEt , , crystals
land TFA in CH.Cl, _
HO|B25[o- |OFL| from (HzCRGCO6-| 72 1730, 1711] colouniess
cozeq| |B25[a-CO,Ef-OEt e (C=0) |viscous oil
and TFA in CH,Cl; |
HO|B27[a- |OET! from (H:C)COLC- | 93 1736 (C=0)

CO2E(] B27[a-CO,Et]-OFt
and TFA in CH,Cl,
HO|B24[a- {OEt] from (H:C)CO,C-| 68 | X |0.28 1709 (C=0) colouriess
CO2Ed] B24[a-CO,Ef]-OEt crystals
and TFA in CH;Cl;
HO|B19]a- |OEt] from (H;C)CO.C-| 46
CO2E] B19[a-CO,Et}-OEt
and TFA in CH,Cl,
- |HO{B30[a- {OEt] from (H;C)CO,C-| 81 ESI: (M-H) = colourless
CO2Ef] B30[a-COEt}-OEt 463/465/467 - | crystals

~land TFA in CH.Cl, (Brz)




and Pd/Cin MeOH 241; (M:Na)' oil =253} H- Cl2

fromPhCHz-C12, H2 98 D 0.17 ESI: (MtH) = col ourl ess

and Pd/Cin EtOH 284 crystds H - C9 from PhCH2-C9,

H2 78 0 0.1 colourless and Pd/Cin EtCH oil H- C3

fromPhCH2-C3, H2 99 ESI: (MtH) = colourless and Pd/C

N| iBh W 28&Rendvikdla) ' | Gkl [EI|3BG[H - M8 froh BoHZTICL mp. [°C]
7

H2 0.38 ESI: (M}gg, | land|Pd/Cin EtQH 256 H
Cl4 {f r dm PhCH2- C14, 99 G 0.14 ESI: (MH) =
HO | B2k-OEr diom (FREJCRIC] i5d MeQH 21 EIrthl=s (75 N B (Tolourless

rks [ jyie i9;196 from
c rCJgé%EZC??EtEB 16 EBI ;] (Mr EBT%TW ul ess anfl crystals‘
Pd/ € i naMeOFAZA8HeCstal 5 K - €19 f(Eem PhCH2- C19, H2
10016-020-ESI—(M:H) = collourtess—and Pd/ C in-MOH
227 oil H - C2 from PhCH2-C22, H2 100 C 0.06 ESI:

Exé‘lgﬂb_@A? colourless and Pd/Cin MeOH 227 crystals H -
rom PhCH2- C26, 'H2 100 col ourless and Pd/Cin MCH

crysfals H- C28 fromnethyl 4-[(1- 70 S 0.4

1.8y e BB ama e owCh RNy b, i n
5 'beﬁ%ﬁébﬂtar}cﬁ@ acetate, from PhCH2- 88 G 0.20 ESI: (MtH)
= colourl ess

Uj

0.64 g (0.0266 mol) 95% sodium hydride were added to the solution of 6.69 g
-{0.024 mol) diethyt [(1 ,1-dimethylethoxy-—carbony])methyl].-rhalonate in 170 ml
anhydrous tetrahydrofuran while cooling externally with ice water. After one
10 hour's stirring a solution of 8.35 g {0.024 mol) 3,5-dibromo-4- |
fluorobenzylbromide in 30 ml.of tetrahydrofuran was édded dropwise thereto
while maintaining a reaction temperature of 0 to +5 °C and the mixture was
-then allowed to come up to room temperature within 14 hours. The reaction |
_ mixture was freed from solvent in vacuo, the residue was combined with 200
15 ml10% 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, Rf‘"' 0.14 (EI'Y), which was used in the next step
without any purif cation. '
CIR(KBr): 1732 (C=0) cm”
20 ESI-MS: (I\/_I+Na):+ = 561/563/565 (Br»)




C18, H2 and Pd/C in 227 viscous oil MOHH- C7 from
PhCH2-C7, H2 92 0 0.15 ESI (M+tH) = colourless and
Pd/Cin EtOH 241; (M:Na) ®i =263 H - C50 from

PhCH2- C50, H2 100 KK 0.21 ESI:
Pd(OH) 2 256 vi scous oil

col ourl ess and
in EtOH

(MrH) =

(Pearl man's catal yst)

Thetfdniydwmg compouethf géner@bfaroiuta N-8s6 weretpingpar2d

éphen nethyl)-4- oil piperazine- nethyl-
an 'QBBB ¥i at e pi perazi necarboxyl ate, H2 and Pd(OH)2
(Pear!l rran s catalyst) in EtOH H - C46 from PhCH2- C46,
H2 100 DD 0.24 ESI: (MrH) = colourless and Pd(OH) 2
N 256 Bvi §c6ug oi IRenf@kar | man%s [catEhl ysiRe [ nMS O 1B |{NnB. {°C]
- das, [t 100 1L 001/ B89 (min| = dolour] A& Ung
Me;COR 15)-4 (GE34 froml (H:CFe@Conpi08 icat\dl yp0.p i n Et OH et hykcolourless
diosedll me ] GRS Piiny ) - 2] 150 bar oxyl at? ol
Hi pek aji negar bd)4y8-slee,
‘CoHCH.Br and
. ‘ NaH in THF .
MesCO | B16[a~ | OEt [ from (H:CpCOCO-| 67 | CHCl, |0.71 1736 [colourless
CO2ZEY) CH,C(COEY),, (C=0){ o
‘ 3Br-4,5-Me,-
CgHCH:Brand
NaH in THF _
- [MesCO | B20[a- | OEt [from (H:C)COCO-| 100 | V' [0.72] noM™;, | 1736
CO2Ef)]  |CH.C(COE, 2.4 M- |(c=0)
(CF3)-CoHsCH,Br CaHe)* = |
and NaH in THF 444
Me;CO | B22[w- | OEt | from (H;C):COCO-| 91 W 10.78 1734 | colourless
CO2Ef] CH.C(CO:EL),, (C=0) oil
3,4,58r5-
CsH-CH2Br and
NaH in THF
MesCO B25[a- | OEt | from (H;CxCOCO-| 100 Y 1075 colourless
CO2Et) CH,C(COEL),, 4- viscous oil
Br-3,5Cl-
CgH-CH,Br and
NaH in THF
MesCO | B27[a~ | OEt | from (HsC)rCOCO-| 58 Y 0.31|M"=406| 1734 |
CO2El] CHLC(CO,EL),, 3.4- (C=0)
(CH2),0-
- CgHsCHBr and
NaH in THF
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14. 7 AA cis:

3.41fERtod e Rabon i Dend s iR S0
—(CWFNaNa( N BH3/ ACOH T Tt Tarms 353

o .o . .wm

o W = Al |
U. JU \I_I
conmpounds of general
usly: 77 N B C Remarks % El
C7 + C9 from 1-(phenyl met hyl) -
piperazine,

'-’l

PhCH2 -

—JJ1

cis: ESI:

TVIOT

{ N
Vi T =

col our -

I L.

LILILA ™2 o111

O\
\CAA' a1

Rf M5 np.

| ohexan

et hyl
13.8 +
0. 30

formula N-B-C were prepared

[ C]
cis:
4-

g

+

37 tTans:

The solution of 58.0 g (0.205 mol) 4-[(3,4-dimethoxyphenyl]-3-
(methoxycarbonyl)-3-butencic acid in 500 mi of methanol was hydrogenated

at 5 bar hydrogen in the presence of 3.0 g 10% platinum/activated charcoal

until the uptak'e 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

% TE | R

yield

mp. {°C]

{HO

B26

OMe

from 4-(2-naphthyi}-3-
(methoxycarbonyl}-3-butenoic acid,
H and Pd-C in MeCH

0.85

15




10

15

20

25

MeOH at pH 5-6;. 5.8 ESI: (MtH)' separation of the

two = 331 diastereoners on silica gel, El

di chl oromet hane MeOH 30/17%/v PhCH2 - C3 from

1- (phenyl nethyl)- 58 0 0.67 ESI: (MtH) col our-

pi perazine, 1,1- = 374; less dinethylethyl 4-oxo-1-
Exampe)A9 = crystals piperidineacetate and 396

Na( CN) BH3/ AcOH in MOH at pH 5-6

4-[1- (phenyl met hyl )4- from 1-(phenyl nethyl)-4 100 D
43 ﬁod|E§khoﬁykﬁh'&nﬂ‘i&—?ﬂémogg%&bbﬂymsldméndié akid

pDi peri di nene | ess oil

di met hyl et hoxycar bonyl di net hyl et hoxycar bonyl ) (M+Na)'
2ol @500 MpoBHAELRE o Wfecditg LT LART 11
solutionnsayé gP(Dthr)%o@ihnﬁrng@nﬁ&hydr{bﬂbb')métﬁbﬁ@!rand after

pi peridinene, L-proline = 303 |ess oil thyl ester

onmhnuss stiging et ream temm frey salddion af 33&@ 0082 meiR34-

o el el Gt e R BL B

Thehpike ndktnes dasPefiunad foe 610305 the essthandl waetiinatst iar
éMH\Ia)‘ %/drochl oride and 325

vacuo and the bottom rémaining was maintained at a reaction temperature of

80°C for- 30 minutes. The viscous slurry obtained was. taken up in 500 ml 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 ethyl acetate. These -
extracts were washed with water, dried over sodium sulphate and freed from
the solvent in vacuo. The crude product (quanhtatwe yield) was further

reacted without punf cation.

The following compounds of general formula N-B-C were obtained

analogously:

N B C Remarks % TE R
yield

4-(2-naphthyl}3-(methoxycarbonyl)-3- from 2-naphthaldehyde,{ 65 | X 10.8]
butenoic acid dimethyl succinate and
NaOMe in MeOH




e

NaBH( QAc) 3/ AcOH in THE PhCH2 - c¢ C19 from

1- (phenyl nethyl)-4 51 G 0.40 ESI: (MtH) col our-

pi peridinene, L- = 317; le%s oil honoproline

met hyl este (MrNa)+ _  hydrochl oride [Bachenj 339 and

NaBH(OAc)S in CH2Cl 2 PhCH2 C18 from 1-(phenyl nethyl }4
Exempte 4190 ESI: (M+H) col our- piperidinene, D = 317

| ess honoproline nmethyl este viscous hydrochloride

[Bachem oil and NaBH(OAc)3 in CH2ClI2 PhCH2 C50 from

Melh IF{'ﬂﬁ*]MipiﬁﬁriEﬁgiy}-4-é’c%t@@ 0.84 ESI: (MrH) piperidinene,

NaBH(OAc)3 in THE PhCH2 C46 from 1-nethyl-4- 100 C

o r S R B =~

[1 @'ﬂmpb@ﬂdhypﬁhb@tafé mm ml@ﬂmé‘ﬂaﬂrdﬂm@ydrﬁgémﬁea%t aN B
C Remarks % El [ C PhCH3 C45 from

preﬁS(Jrﬁh@h? paeafen memdim of 1§ zmg mféﬁa’s Rredjadiym on charcoal
unfl'tRE Wt KTy PO IR hdll Shddd SthePldtalyst was filtered off, the

filtrate was freed from solvent, the residue was taken up in 20 ml THF, the

solution obtained was filtered and evaporated down again. The residue was
used without further purification. Colourless ail. Yield: 490 mg (100% of
theory).
ESI-MS: (M+H)" = 241

(M+Na)* = 253

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

analogously:
N B[ €|  Remarks % [EI [ R | WS mp. [°C]
yield
H [ €51 from PhCH:-C5, Hz 100 G [0.22] ESI: (M+H)" =] colourless '
and Pd/C in MeOH 241; (M+Na)* |  oil
' =253
H |-[{C12] from PHCHZ-C12, Ha 98 D 017 [ ESI: (M+H)" =] colourless
and Pd/C in EtOH o 284 crystals -
H {-]C9] from PhCH,-CS, H, 78 SHICKEE colourless
' and Pd/C in EtOH ‘ oil
H |-|C3| fromPhCHxC3,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 i-{C14| from PhCHz-C14, H, 79 G |0.14| ESI: (M+H)" = colourless
and Pd/C in MeOH 213 crystals




(trifluoroacetate) 1 nethyl
pi per azi necar boxyl ate

- 2- pi perazi necar boxyl at e
and NaBH(QAc)3 in THE Boc C44

from1l-nmethyl-4- 57 C 0.465ESI: (MtH) col our-
pi peri dinene, ethyl -bis- = 356 |ess
(trifluoroacetate) 4-(1,1- viscous
NdilBetthy| et hdemarkbonyl )j- & B pi el azi Mé8ar box phm{¥C]
and| NaBH( QAc) 3 in THE %[Epl e Al2 El hyl
44[ [L- (ghenyl net hyl )-4-|ci¥J r1ginyl]-14pi perazi neacetate
H5 | 3|16} frdm Ph89R-GmepH) [of 61D EAGWE0 d6aB8E @vitd) a= | colourless
sfispengi on 325 [} of
11 (pheny Hﬂﬁq{}‘% OMQ?&' i per amyl ) - pi per (?i?e-t ri s@ﬁt?l?
Hfluaarmqe@mmbwmng 1 1d0chl Gr par0hESE (Mnd) t=hecolouriess
mExfure wa Lrred_forl 10 minutg¢s al ro -
t enper at EPé.Psd%(ILﬁE‘rﬁBQES m (3{365|mmol) %th hyl oi
HDY oz ﬁﬁr@h @hwz@ndﬂgc ¥@oanpdct I1e 081 Esw(rmmfrs: Sddlduriess
over ni ght -at_room t grature¢. The r(=act m ixt ur
WAS extréEf’%’&”QWe ﬁrms with 50n \M#gr qucé@?ais
HOVEIC POt N PhEW, 128! A, dndggoncentT at “d oy evapdr@ﬂdm@ss
0] 70 gi(61 %of the%_'y) of the d¢esifted product Wer?
obt fai ngdan M) and|ESI{MS: | (MrH) S = 3467YSIES
HBPCCEEE TrRdnh MHWAAE@HD ungh of “genera| T or nula N-diduriess
whas| obt ai ned anal o ously: N B C Rematks % EI Rf| M5 nmp.
[0} yierenyiepioy»1.2,382" f r om| 1- (phenyl net hyl ) - 4. B
O] 31 EPl: tdayaread-our |(1-pi peraginyl} = 374; liess
pyrididinyl]-benzoate, '
H, and Pd/C in MeOH
H |- [C18| acetate, from PhCH.- | 88 G |0.20] ESI: (M+H)™ =] colourless
C18, Hz and Pd/C in 227 viscous oil
MeOH
H [-]C7 | from PRCHx-C7, H> 92 O [0.15] ESE: (M+H)" =] colourless
and Pd/C in EtOH 241; (M+Na)* oil
= 263
H [-|C50| from PhCHZC50, H, | 100 | KK |0.21 | ESI (M+H)" =] colouriess
and Pd{QOH), 256 | viscous oil
(Pearlman's catalyst) |
in EtOH
ethyl 4- from ethyl 1- 99 colourless
methyl-2- (phenylmethyl)-4- oil
piperazine- methyl-2-
carboxylate | piperazinecarboxylate,
H, and Pd(OH),
| (Peariman’s catalyst)
in EtOH
H |-1C46] 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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| Hr ¢f |@é&e dfrdroPhCHa@145, Bind t1Ben | dili § Oeld] ESIk (M+Hicrcploatless

| p"’&ﬁ%yr\,% EL- F(Hﬁer(yim y%gf BB 0. 70| col purlss 1§g

piperidine-tris- (MNa)' = crystals
(trifluoroacetate), 1,1- 396 dinethyl et hyl
bronpacetate and K2CO3 i w6CH3CN 5 Exanple Al3
1- (phenyl net hyl ) - 4- (1- pi perazi nyl ) -pi peridine-fis-(tri
fluoroacetate) The m xture of 77.6 (0.216 nol)

N4{B1-GQ pheny|Resnarks) - 4- pi p%ri dilEly| R} (1, MS10 | mp.[°C]
dil et hyl et hoxycar bonyl )'Pli Eﬁr azipe, 50 m (1.941 nol)
tifludroacetic acid and 4 m_¢i ch| or onet hang was

room t gnper; Jhe gol veny wag di >t||| of fI, th
r €sj dug trlﬁurg?%tpz wi th di efhyl | et hp Sgt on or

fi1}er edPeaadndn's estalyst)tfhe ai 119.0 g (92% of |t heory)
ot colcurlei}éé tals were Obtaf ned| Rf 0.20 (|EI D)
and; 15|ESI - % F 260 The fol | pw ng conpqunds of

etfehy al ffmmreihgl N4-BisC Werled pi k| o | BSla(meadyisl]y: 81
% Vs mp. |[C]]yield H.- C29 from

carboxyietdy piettaaingcarbboyigtef - crystal p ,
4- pi peffidi benzoaje apd TFA in CR2¢2 H
44 fro %{%1%%&{&%)0 DD p. 11 ME col ourl egs
di met hyl et hoxitO&r bonyl ) - 255] vi scous; oi |
1 (1 vl 4 -Bi-peri-ai 1\1| \ 2 nl P r-azZi—pecar-box\yvl at-e

\J. IIbLIIyI T | S A T ry ) = P pevTarTTT o TttTiooTY

and TFA in CH2Cl 2 et hyl - b| S- from et hyl™ 4(1,1- 100

- ExaffiER19. 00 ESI: col ourless

Methy! 1'-(phenyimethyl)-{1,4Tbipiperidinyl-4-acetate

4.0 mi glacial acetic acid and 20 g of molecular sieve 3 A were added to a
mixture of 4.549 mi (24.54 mmol) of 1-(phenylmethyl)-4-piperidinene, 4.753 g

~ (24.54 mmol) of methyl 4-piperidineacetate hydrochioride 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 batches 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 evaporation residue was
chromatographed on silica gel using first 30/1 dichloromethane/methanol,

- then 2011, 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, R; =0.56 (Ei B).

ESI-MS: (M+H)* = 331,

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

analogously:



B

(trifluoroacetate) dinethylethoxycarbonyl} (MH) oil
1- (phenyl net hyl} 1-(phenyl net hyl}2 2-pi perazi ne-
pi perazi necar boxyl at e 249 77car boxyl ate and TFA in

CH2Cl 2 et hyl

col ourl ess

di net hyl et hoxycar bonyl ) -

-bis- from ethyl
(trifluoroacetat

4(1,1-

e)l

(M+H) vi scous oil

100 DD 0.16 ESI:

- met hyl -

1- met hyl -2 pi perazi ne- piperazi necarboxylate 173
carboxyl ate and TFA in CH2Cl 2 Exanple Al4 5 mst hyl
N B UPNENYT TetNyT Rehlaris ] DT pTpeR; Tl )E'I' * RE M3 al 8 mp. [°C]
1.124 g (345 mmol) of TBTU and 1.0 (715mm|)cf
tfr i et hyl anilne were added td tyﬁ’édsol ution of 1.0 g
PhCH; (|3 d@?#&ﬁ)' )frd?ﬁ1 hérﬁ«i}ﬁ@d’ii ol *147 cis: E colour-
: [[1;4" ] bi pi perid J( / axy a{:\fﬂ‘d N crﬁ SI\/F colour
tthe m xturé \/\H@e@?ﬁnpr‘é{]ylf‘br f(ﬁf-':ﬂ'@ i nurt(ééo t (Msdm= | less
frepper at ur ¢, t&g&g@]%n@f nejdgnol wengnaddedsand 9hgyigs
m kture was stirred for fyrther B hours gt a |ent
tlefrper at ur . T‘Fﬁ_‘fb??iﬂétt%?@d wds %Q)/ncentra@@@ piM+Na)” =
gvapor atiomn, Ng Way up jin 5 ’35§"t9|f1
¢t hyl acefate ano?#fsirltered. The f||trate rans:
evhpor at ed { doWeOR BEPIH 8:due p@ﬁlfl ed |by 87 ES&dMUh'ﬂl
¢hf omat ogr apBypRacH deitsn@e![, 1 nitfi al liy usiing zeifqyl
cptate, then ethyl acetatd m xed wtlh up|to 5%
$’Ethanol | cpiEsteseRBpsLY(Sic2 v/ v) ds elluant.| 0.231 ¢ -
2P % of thw@ﬁh;(g&hgﬁgh@;s crystal § were obtai negl,
. 84.7 Cla 3 (Bl |F). 5]ESI-IMS: (MrH)' = 317
_ Exinpl e Al t M@Omfﬁwvs (4- pi perli di nyl ) - Benzoat e
PhCH, { WOTeg O i8e 1-ithahtfhdivi UT Es® [58P T'eat 2E8P v -
2 bf | 3- (4- pi Jel‘lﬁ]dl MQ)V z)%}_ ac?)d- S WSY ESP:(M i colour
plperazme 1 - = 374; less
dimethylethyl 4-ox0-1- (M+Na)* = | crystals
piperidineacetate and 396
Na(CN)BHy/ACOH in '
MeOH at pH 5-6
4-[1-{phenylmethyl)4- |from 1-(phenylmethyl}-4-[ 100 D | 0.60 (ESI: (M+H)"| colour-
piperidinyl]-1-(1,1- - piperidinene, 1-(1,1- = 360; less oil
dimethylethoxycarbonyl)dimethylethoxycarbonyl)- (M+Na)' =
-piperazine piperazine and 382,
NaBH(OAC)/AcOH in. (2M+Na)* =
‘ THF 741
PhCH, |- C14  [from 1-(phenylmethyl}-4{ 51 G | 0.50 |ESI: (M+H)'| colour-
pipen‘dinene,‘ L-proline =303 less oil
methyl ester
hydrochloride and
NaBH(OAC)s/AcOH in
THF




hydrochl oride and 10 ml saturated nethanolic hydrogen
chloride solution was stirred overnight at room
tenperature. The reaction ™ xture was concentrated by
evaporation in vacuo, the residue was stirred with 3
ml__i sopropanol, suction 15 filtered, washed with

N d[Bjt hyIC et her anRemarkd at 6PC %n fhE ¢i Reu| at iM§ aijmp. [°C]
dryler. 390 mg (74% of theor /)yi&fd ¢ol oprl esp crystalls
S

werle obtained, Rf 0.34 (El D (KBp): 1728 (C=0

PhCHyca |- 1 &8 - Miron( Miphenylme2iR0)-4- [ MEdl +HGE) | 050218128 Y4 colour-

(Cl2) 20 The, 1 ow s of genefal formuA. .
N B- C were ogipfgﬁjrj{é%manﬂg?@g%eﬁsl y: N[B C} Remar krsn%E?El R“ess oil
MS || R np. i el dnftbyielstefrC]  H - C31 di hydr octVeNa)ie;
frgm76 D

.5 il = 1722 col our H 438 LBAYER],
289; (C=0 Ie?ﬁ%aﬁ%%dm (MCH+HC ) " = cr;zlas al s

3p9/ 361/ 363 NaBRNOAPR@ERHINCU1 from PhCH2- G43, 52 D
0. 48 ESI: (jM+H) _ T H and HC 318; (M:Na){ = 340;
(RNHNa) ' 657 83 B C Rejarks WEI|{Rf M5S IR np

PhCH,yfi-dl H G1&m fromCl-(pheayimethyB-4f r &rh 2{ GOD OO0 E5%: (E&H)* colour-

(IM¢H) _  anfi not hj - 5- anj not hi azol p-5- [159;,,-. .
(IM{H) - = car box&ﬁfﬁéﬁ%g‘?’g‘oxyl i c aci @, 1p7 =317, | less oil
hydr ochl or i|lembp@iihemetiy@steret hyl #-[ 1] fr oniMHNa)® 85
Bl (M) 3y floride Bachem) | 339
- and NaBH(OAc); in

CH:Cl,

PhCH; |- C18  |from 1-(phenyimethyi}-4| 57 G | 0.40 [ESI: (M+H)"| colour-
| piperidinene, D- | A =317 | less
homoproline methylester, _ ' viscous
hydrochloride [Bachem] | ol
and NaBH(OACk in
CH,Cl,

i
i

PhCH; |-| CB0 |from i-(phenyimethyl)-4| 22 | DD | 0.84 |ESI: (M*H)T|
piperidinene, ethyl 4- - ] =346 -

methyl-2- - 7
piperazinecarboxylate
and NaBH(OAc¢); in THF

PhCH, |- | C46 from 1-methyi-4- 100 C | 0.53 |ESI: (M+H)™] colour-
piperidinene, ethyl bis- = 346 less oil
(trifluoroacetate) 1- |
{(phenylmethyl)-2-
piperazinecarboxylate -
and NaBH(OAc)s in THF




(phenyl net hyl ) - (phenyl nethyl)- 308 (C=0
1,2,3,6-tetrahydro-4- 1,2,3,6-tetrahydro-4
pyridi nyl]-benzoate pyri dl??yl ]-benzoic acid, McOH and

HCI Exanpl e Al6
phenylnethyl)-[1 4 1h| piperidinyl-4'-carboxylic

-

d ©A tlotal &emarksy (17| 648 ndil) oRf MS mp. [*C]
(phenyl et hyl)-[1, 4 ] bi pi peﬁggi Nyl -#' - cprbonitri|l e

e _added lin small batches td 15 n of conc.

PhCHs il {phitrdoe  géom. 1-Eheaylimetihd-4| t 198 e] Had| @i4dspIN et 345 Hecolour-

I Yt ure was shaddi f Jurther B hours at room ;
terrperature,&%ﬁeﬂl%ilhg'rgﬂ{hyg?]gwat er were pdded{ and the less ol
jifture wag r@rfugkeasetade) 0 15 houls. [The cjool ed
ifture wag stirpRghyipto 50 M icefwatpr anLd adj ust gd
pH 7 wfth conc. "ammoni a.| The pfecipitate was
ugtion fillt BPe@ZngeaRelaieth a ||ttle watfer, stirrled

ith 10 ni gha‘,ﬁlagp,@gmgmpsucti oph fiJtered a]gai n,

tthen. dried | n_vacuo. 1. (29% pf theory) o .
Boc - dolf ouféss {cr yisaragneaylet-obtlai 8éd, | & | 0.46 (B8 (BBH)"|180lour-
BSK- V5. (M Tidi e@gﬁ Lef Al 7 Ethy] = '
3-(1-pi per<z}Ehpe gﬁenzoa?@ 20 30 M of a satur%?aed less
dof ution of (ﬁ?léﬂr@@@ﬁatb}@ﬁ A€ in gllacial acdtic acid ]| viscous
was added cﬂfn@fh M@t t enperjat urje to it he :
~gol ution of gl (‘8 %Eg&m:l) etlhyl - oi
[

4- ( pheny quﬁ@&'}%‘@fm&am - 1- pi %er azji nyl ]|- benzoat ¢

n{30 M gfaed RhsBbhadChtfge|acid gnd stirrgd for a
urther 4 hours at(b %mﬁ el'?r:rerature. 300 M di et hyl

ether were added to the mixture, the precipitate
Exafﬁrlgﬁggwas then suction filtered, washed thoroughly
fet hyl ether and dried in the air. Yield 17.8 g
(82% of theory) Col ourl ess crystals, np. 226 C (2

. 5 (Bl EE). CI3H 8N202 2 HBr (396.13)
Ethyi 4 -1 (phenyimethyl) 4-piperidinyl)- 1-piperazineacetate

3.5 ml (19.892 mmol) of DIEA were added to a suspension of 2.0 g (3.325

~ mmol) of 1-(pheny!methyl)—4-(1'-pip'eraziny!.)-piperidine-tris-,(triﬂuoroacetate) in
50 ml dichloromethane and the mixture was stirred for 10 minutes at room
témperature. Then 0.38 m (3.365 mmol)'of ethyl bromoacetate were added

~ and the mixture was stirred overnight at room témperature. The reaction

“mixture was extracted four times with 50 mi of water, dried over sodium
sulphate and concentrated by evapdration. 0.70 g (61% of theory) of the
desired product were obtained, Ry 0.63 (El D) and
ESI-MS: (M+H)" = 346.




10
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Calc.: C 39.42 H 5.09N 7.0713r 40.34 Found: 39.27

5.06 7.15 40.35 10 Exanple Al8 Ethyl

3 [ 4- (phenyl met hoxycar bony%9 - 1- pi per azi nyl ] - benzoat e
|ntervals of 16 hours 15.0 g (a total of 0.176 nol)
EW$ chl orocarbonate 15 were added twice to the

The 8?’ cempodng of geneigbfarmuja birByG was|ebtained analogously:

(phenyl net hyl ) - 1- pi perazi nyl ] -benzoate in 260 n

di chl oronet hane and the mixture was stirred for a

total of 32 hours at roomtenperature. The sol vent

was—elim-n cuo,—t-he rQQI due n||r|f| ed h\/
N ¢dBimCehl onat o%?'gﬁﬂgf di | ca |gBl [ufimg MS™ [mp.[°C]
. dijchl or ongt hane as el uant 1gielt § (70% of |t heory) of a
20 dolourless oil. were obt di nm‘i Rf_Q 67 Fl_ER)
Phc@ampg fg)nEt1T{9heny!methyl)4 65 | D [0.51 [ESI: (M*H)*] colour-
34[ 4- (phehyl ngthydazidvini penazi nyl{] - bgnzoate =
- hydri odi ngdm% he my?:ture of 53.6 g (0.2 IEI;{4 less .
NN i s- ( -chP’@P@‘E“H?‘F’)S‘bem enemet|hangni ne; (M+Na)" = crystals |
hydf ochl o |(ﬂﬂ]uo,43gc&ag3)(p12 nmol ) ethylf 3-a nogagnzopt e
- lhydr ochl pri de, 'g Wg 2 nol) sodium ilodide, 2D.0
g{spdi um ar bSiaeByisthy! 1 1 of n-propgnol s reflplxed
for 2 houf s. bra‘.lﬁgaégm@gng was coolled o 80C, a further
1 of sjodi %@‘3 rbonat b wer e|added sl pwly and | he
xture apot her 12 lhours| After
—coolTng to 80T 1The renarm g sodi umcarbomate—fronm=a

total ampunt of 53.0 g (0.5 nol) was added and again
Examde A3t ure was refluxed for 2 hours. It was left to

cool, the insoluble salts were filtered off and the

filtrate 85 was evaporated down in vacuo. The residue

- 1-(pivesyliratiey)-4R(1iglp3RRiry)- pageﬁd]hért@g%haa%acé&%)

di_chl oronet hane_sol uti on was washed twice with 50 ni

1 N hydrochloric acid, then concentrat ed by

TheHRRAE 31 173 o Ba TRt i GEENIE I FteeddmuFiniary
dlm@thylreﬂidxybémmrprﬁérétme B0 rAI§9-94A2mEl) il drbacet} £3d
and 45Pﬂ|(<aiﬁ'é'ﬁ§nrﬂ@ﬂ1ﬁpa)wa$ reflgxed fait t hayicmrd thepystirgicfpr 2- be
hour%zél'rﬁorﬂctbﬂlperature The solvent was distilled 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, Ry 0.20 (El D) and |
ESI-MS: (M+H)* = 260

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



10 25.0 mM (0.04 nol) of a 1.6-nolar solution of
n-butyl lithiumin n-hexane were added dropw se to
the solution of 13.13 g (31040 nol)

4- (4- bronophenyl ) - 1-

(phenyl met hyl )-1, 2, 3, 6-t et rahydropyddine in 190 nml of
anhydrous THE under an argon at nosphere and while

N FRi-At |||i nﬂ a roactinn form ralure of 7%ﬁtf\ 15 -60 =
BI" A er |30 mi nGeBakS: _60d t fie hi ur b Res H@Sr s dnp- [°C]
while stijfrring well, onto 59}@1(:9 of fipely prushgd dry

e—agpdtthe m <t ur overhiahtlto Fome
b % ogm f"g'i’hfé'i’%tﬁi ﬁ?’ It @ di | BBed| #40n| 300 fHolourless

u |

di et hyl =td'raeth9[emox9daeﬁsbr@pyiract ed twicp with 100 rﬂryggls
wat er . V\%v coal n'ﬂg ﬁ E nal ly,| the fonbiped agueous
ekt ract s [we 8'p§8f]'ﬂ¥ S5 pH 7.5 with PN hyfdrochforic
2
S
S

?—,

20 acid. Th@erﬂbgl@lamtm,aeinfo med pas suftionf filtgered,
tirred with 50 g tjhanol| and after koolihg
uction filtere After drlying in thel

{ H [ desiCaaat or  Bom ethyl 411 Y& of ( AeOTY) DD Wﬁ_ﬁ&s colourless

grystals gere obt ai negzyéﬁs 0.5 (JEI HH) ]
(M) = glaet XYCa Y5 Exgnpl e AR1 255 viscous oil
4- (4- Br ofrpp hm@yrhwfhp{d@iamgl net hyll ) - 4- pj perildi nel| 30
g2.5 m Eci‘ X]—[a mol ar| sol utf on of n-butyl

Ili t hi um 'H‘pﬁ@% REaReiatsdded dropwiske to |t he

qol uti-on|.of aad TFAlin TH0,10 [nol ) {1, 4-di. bro benzene in

250 ahhvdrous THE whil e lmai ntiai ni_ng actian

ethdrhizsr at Lir e M e8! #61.150  |c106r] AcRb: uP«QOvlagsbt icologgess
tﬂcﬁr@é dlatey| biRRithd&hdtyeubeayIal the [stated tenpapapylre
(i [";H 9Jhe ol}ﬁ?l onﬁof 1”.il 926 g|{(0.10 |nol) W H) 6
1-(phep @ﬂb WhVImelet-i difnene{in 50 m  gnhydrlous
2—p:fféi§z¥\@8 adgi@dr&rr@@wb&wa@he m xtffure was al ljoyggl it o
to roomtenﬂsrature, t hen stijrred [overni ght

rm. u
¢a ?xﬂ‘?ﬁ?s t enBBY AEGiRCreble milxture was |t hen [added to

cthA®istat ef  arghne SR, ¥ET Y [eX30 actss YW § 16 98T | Colourioss
5 The combi ned et hyl agetate [extrdcts vere

fuolSSLals: I :
(trfluofpacriate W@’WW%’FO’?XH@W@B}('M ated| salire sol|(Mtdhviscous oil

_mgmy@ ovier SOQ|_Mg1f§pi.phate and c¢oncentirated by | .
apor atlion in vacuo. The]residue wag recr|yst alll i sed

p'p?"%‘ﬁ? di i}sopiPeRyINEsaBexyiate 1 g (67% of 173
carboxylate and TFA in CH,Cl,
Example A14

methyt 1'-(phenylmethyl)-[1,4'bipiperidinyl-4'-carboxylate

1.124 g (3.5 mmol) of TBTU and 1.0 mi (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 mi DMF, the mixture was stirred for
20 minutes at room temperature, then 20 m! 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 filtrate was evaporated down, the residue puriﬂed.by



t

(El BB). 10 Exanple A22 Et hyl

4-[[1-(1, 1-di et hyl et hoxy@&ar bonyl ) - 4- pi peri di nyl ] met hy
| ]-benzoate The solution of 38.7 g (0.112 nol)
1- (1, 1-di met hyl et hoxycar bonyl ) - 4- [4 15

colyren bbvqmatogmww)orpnbm/geletdﬂydilgnm]ngnemr acktate, thrergéthyhd

aceBla R PRl s leCa BN G B (AT SBERRL oS
0.2 é%%ﬂ tﬁgbf“ﬂrbp@oléhﬁééé)&'ysﬂé@ ibrd DtHRLR K. 4.7 °C o

rogen had“ended. Working up in the usual way
Rf@?@zl(@dﬁl) 35.8 g (92% of theory) of a colourless oil

5 Es*é%nwmﬁ U%ﬁ‘? Wi t hout any further purification. 20

1-(1,1-di met hyl et hoxycar bonyl ) - 4-[ 4- (et hoxycar bonyl )-p

henyl met hyl ene] - piperidine 25 85.0 mi (0.136 nol) of
Example A1@pl ar sol ution of n-butyl Iithiumin n-hexane

was y added dropw se to the solution of 19.2 m (0.135

mol )* di i sopropyl amine in 400 ni anhydrous THE using

Methyldgb(-pipepidatydeienzeatasyanathidridee mai nt ai ni ng a

reaction. tenperature of -20 t0 -10 C_This tenperature
10 - was mmintained for 30 anot her 20 minutes and then the

el 7 500 1g 5-08 ripl oL Sk bisme oo agig
- hydrbidhlonde aadidt@imi @anmesieneffmom: hydrm@emmllmdersc&mzdmwaa
_ further 20 mnutes at a t erature- betvveen -20 a{ncz
St'”eggV@f nigh & "t)‘PfB te@pgtatyre- Jhesgagtion W YFe Wi ICPNGENta gd
by e¥4 oﬂﬂtlﬁﬁtlﬁ‘ 8K réﬁ&@é’ s)stﬁ'Té?j'\Q %ﬂ@ﬂ o'pﬁnéloguéﬁon
PEOas

ed dro W se ereto an ture was

heory) of colourless crystals were obtained, Rf 0.4
I
[

15 filteredf Washeui mltglmeihgl aﬂnenanq;b dnedrab@ﬂf@emﬂm arrcwimmg aihdryer.

300 g7 o) o ol iR SESeIS SRR )
IR (BA! at eq72deceoyBhed extracts were washed with 5

sat ur at ed aqueous NaCl solution, dried over sodium
ESI-MB:phat 8VEHY F288d from solvent. The residue was

purifie hy on silica gel using
pet r.ol eﬂ‘ﬂn herlyet ?ﬁg@l’z Egggg@gl 1 v/iv as eluant. 38.7

20 g (86% of theory)

The following esters of general formula N-B-C were obtainec_i analogously:

N B C Remarks % |El| R MS IR mp.
yield [em™] [°C)
H - C31 |dihydrochloride; from{ 76 | D |0.58| ESI: (M+H)" = 1722 | colour-
' H-C38 [BAYERY], 289; (C=O)! less
MeOH and HCI (M+CI+HCIy = crystals
359/361/363
A (Clz)
IPRCH,[ =" C4T | from PhCH,-C43, | 52 | D [0.88] ESI: (M+H) =
MeOH and HCI ‘ 318; (M+Na)"
= 340;
(2M+Na)* =
657




of a colourless oil were obtained, which solidified in
the presence of petroleum ether to formcolourless
crystals. 10 Exanpl e A24 @3et hyl

[ 4- (et hoxycar bonyl ) phenyl ] - met hanephosphonate 15 55 ni
(0.316 nol) triethyl phosphite were placed in a

N kBirri@g dpparRemmriend pr & heBt pdReto anM$t er naliR mp.
t enper at urle of 90C. The PUsS nsipn of 60.0 g (|0.247 ..
nol|) et hyljf 4-(bronmonet hyI eEéfwzoate in 100 ni Pcmﬁ [°Cl

=

miitiphPor ongt handroma®- sl o MLOOaJId)ecD.Bshfﬁt oA+H)" sral |

amindE8ES 1o AR het niane wer o] cord [ HagHeIy

cadiaxylatd ed |of farb@yieatide quant]ty] 20 |jof etdyl. bhrom de
had sjapifi.cC y| di m hi shed,| t he reactijon
hyd}@gr’?p@?&tur V\Qgés c@\%:t ncrepsed to 140C and this

1,2,3,64tetsa lism&mmﬁg&dm alittlle etihyl acetate and

h t h ili I '
| pyndur&ﬁ-ﬁsﬁ*%gei R R ot herl (orladi ent 103 |4 3/ b

mdtieyiget-at uje walgonmai[m ai ngdssinf i T[ t he ESiomd)f er} 1667

ot BRI BHEL LIPH R IR, B

10 .

15

20

v/ v) as ellacdtMe@ftaad HE ki ngt ug i n | the usual fway
56-—3—g—+6% of—theor y—of—t-hel-above-ititl e conpound
wer e . obtal ned in the form of a colourless oil. 88

Em?@@@ A25 Ethyl 4-[2-(4-piperidinyl)ethyll-benzoate
€ Solution of 22.0 g (0.076 nol) ethyl
4-1 2- (4- pyridinyl)vinyl] benzoate hydrochloride in
3 drogen ted N the presence of
-G e B DD BB SRRy ar ogen pr essur o

for 8 HoUrs. Ccatalyst and ~SOI'VENU Were renoved, the
resi due was taken up.in 5% hydrochloric acid and
A totalof &Q ad17 .61t enmpdt)lof 5U-(phenyilmetyil)-dt 4iibipiparidingedieous

cortB. VS A b 1 T 58 Y

- the wigfl@ihaddiigsdved, tias plilfe Rk SEEEE foved furhRs Betbus Bbroom
saturated saline solution, dried over sodium sul phate

tempgratuentent 1mk af wates vegserasded @ndithe misturg wasgefiuxed for
15 h?ﬁ??ﬂ@lr%dccﬂgd FhiRurPR28 LirbAFALSD MPRe 558 Yhd Qajﬁgted to

pH 7 with conc. ammonia. The precipitate was suction filtered, washed with a

- little 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 (EI DD). '

ESI-MS: (M+H) = 303

Example A17

Ethyl 3-(1-piperazinyl)-benzoate

30 mi 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-(phenylmethoxycarbonyl)-1-piperazinyl]-benzoate in 30 mi giaciai-




L mi
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15

20
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30

purification. 15 Exanple A26 Ethyl

(E)-4-[2-(4-pyridinyl)vinyl]-benzoate hydrochl oride

20, A solution of 9.1 g (88.0 mmol) of

4- pyri di ne- car boxal dehyde and 25.0 g (83.3 nmol) of

di et hyl [4-(ethoxycarbonyl)phenyl]-net hanephosphonat e
acetic acldandistiTel fors fuxtided hbwe et seor dermpsaipen S00 mbbf

diehif R inete 20REA 45 tne BER I Biditfial S R Yag o |
suclien filtleRdTwdshet theugh 1ywsn@rfil diegifiyl SthraEd it tha air.

ni trogen at nosphere. hen it was distributed betwee

Yieldht 2.8 mf&?"/el |oéths,qry)e£}@é¢urlqsrse:ne&tal§r Bwl 28RaSe(Z)wad RyQ. %41
(El%ér sodi um sul phate, evaporated down to a vol unme of
Fox. 200 m and. conbined with ethereal hydrogen

C13|2-hér®102d21-®'|(3960h3)uhti | the reaction of precipitation
ended. The colourless cr st al s obtai ned were

Ca’§uc(t3|38n423,o f i O 7 QA th diethyl ether and
.ed in air. grhel 2. (87% of theory). np.
-225 gd‘gg 5?§ i'z g 9?1%5
2-(1-pi pera2|nyl) th| azol e- 5- carboxyl ate 5 10.0 ¢
(1]]6./9 mol ) of anhydrous piperazine were added to a
of 4.2 g (23.647 mmol) of nethyl
2-chl or ot hi azol e- 5- car boxylate in 5 m of ethanol and
refluxed for 3 hours. The reaction m xture was

Ethykﬁﬂ-{@tﬁnﬁmﬁthowwband&ﬂ -piperszinylrenzeateny dr ogen

et hyl acetate. The conbi ned organi c extracts were

At |Hfé?\?bﬁ§’ 0@@6%3:%!"@‘1‘9@ éMdtél d”f’"l‘:t £76 i) SiheNLST cii8ricaBonate

hare and concent (At ed by~ evaporation'in vacuo.
wem e&idgd(twtﬂt% tof thersetution off26:0 Igc{OrOBeB@I)cﬂfbﬂt%[ds wer e

: phgnygmeﬂ} 21 -1 pégeg%mgﬁ Eglngé%ﬁ 15?@ il é%ﬁlor&r%eh%w@énd the

mixture was stirred for a total of 32 hours at room temperature. The solvent

~ was eliminated in vacuo, the residue purified by column chromatography on

silica gel using dichloromethane as eluant. 18.8 g (70% of theory) of a
colourless oil were obtained, Rr0.67 (El FF).

Example A19

E{hyl 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 -hydrochioride, 30.0 g

(0.2 mal) sodium iodide, 20.0 g sodium carbonate and 1 { 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 ir_lsoluble salts were filtered off and the filtrate
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RiE

' tirred f
reqrytalised gthenobthegesilug remaining

10

.15

20 -

- methanol and after cooling suction filtered again. After drying in the desiccator

25

30

20 g of crushed ice were added to a suspension of 14.0

g (71.927 mmol ) of nethyl

2- ami not hi azol - 5- car boxyl aB& hydrochloride in 8 m of

conc. 20 hydrochloric acid and while cooling

external |y a solution of 5.0 g (72.464 nmmol) of
wagaeNaparatetrdawn invaggoniThe fesidve wasdskenidein 200l se,

L AR R SUT N
1Ncloyrechibfig achl, thdrdeontentratdiipevaisratibn  LARE DSy

anot her hour whil e bei ne%@cool ed and in
3O & (48% wf up

the &%léfﬁi&%f . mp98fl HAR & | ¥Rl

edi}’ ); acted w tﬁﬁégt W}Hﬁl qgt[}] h@%ﬂcﬁﬁ}é@%en%@%g%%ﬁ)act s
were washed with saturated saline solution, dried

i um sul phate and evaporated down. 4.3 g (34%

Ex ! ry) of a colourless oil were obtained, Rf =

0.94 (EI D), which was used in the next steps w thout
any further purification. 30 Ms: M = 177/179 (C) 90

4-[b(afi\m)_émpﬁyi)wbﬂt@fs—tet_rahydro—4-pyridinyl]~benzoic acid

54.0mM (35.973 mol) of 1-chloroethyl chloroformate
25.08R(OAHRMBI & 2. 6LABIar ‘éeﬂhﬁﬁ o‘i?x'-zslu]ﬁt§/ﬂﬂh% fr Pohxhrle weré
hyl 2-14-(phenyl methyl})-1- .

mol ) of met hy [4-(p
addndydoawiss/ 1 therscitisinesf4t%: 53 bd@y48treol) d-@ebmimaphenyl)-1-

o £ B S LR uner

an-befonr #mospaibid Ahd Whitk ImdiNgimag vaehctidh RriGshEle 0peo to
combined with 60 m_of nethanol 10 and refl uxed for
-60afor¥ier 38 riutes atFRB’E dhe mixturawas InonTerd veild stiring wel!,

ot 850 ST R e e 0B
com yp g ranmliemperduts. ¢ WEHHuted gnhﬁg&(%OEllTw géﬂ@ﬂé gﬂﬁél'\gﬁﬁi

ther% %&é&lea t\ﬁg\slt@gaﬁ i,q'a]eléjwalrt{f@r. Mile eqaling exterglly, the

. . _ B - - . -- | _ _ ' |
coﬁ,ﬁég: f‘ﬁ?jﬁ?‘ﬁér ERIUAS che BHRRIGF I I7.8 WA 28 RiydroRRldRexY
acid. The precipitate formed was suction filtered, stirred with 50 ml hot

8.39(71% of thepry) of colourless crystals were obtained, R¢ 0.5 (El HH).
ESI-MS:  (M+H)" =294 |

(M-Hy =292

Example A21

4-(4-Bromophenyl)-1-(phenyimethyl)-4-piperidinel -

62.5 mi (0.1 mol) of a 1.6 molar solution of n-butyl fithium 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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12.7 g (76.066 mmol ) of bronopyruvic acid were added

to the solution of 18.0 g (76.482 muol ) of

1- (am not hi ocar bonyl ) - 4- ( p¥$enyl net hyl ) - pi perazine in

300 M of ethanol and refluxed for 3 hours. The

mxture was left to stand overnight, the precipitated
befoes the snlelincof 181828 grarisx raé\ol)df-fphejnybmihyk}# pipetidineng in

50 fl PRTAIDS 1787 Wabhsker 2t 8bwise, T8 rialid B Bufhe 6 gm

up g)lﬂ&)g( Eim;lﬁérakg% t{w%ﬁ stitrddtdvermgBOR; this(tM'rl‘df&ature 386 riture
anpl e -
wasgtheas mmm@ﬂ mtema qcbmm%ewﬁx;ragtqsbwﬁlz iethyl scetatege

e e

sahhé%hﬁ@nmméd ooér éec(uumeenyﬂ)hme Iaylti)conpenﬁa@lil theevapctation
g the reaction

h
in VAEHo TR RPUe NP RECeialiong TP AUraproer 76 8 (67% of
tne8T6nL0Bl18ks B9 RERELHE, K05k gapm sol vent and

resi due re I'ni ng was bo
m 10 of conc. hydrochloric acid. After cooling, it

Ex@a %ral ised while cooling externally with 12M
ydroxi de solution and extracted exhaustively
with dichloronethane. The conbi ned di chl or onet hane
extracts were dried over sodium sul |]ohat e and

Ethdohiiénd fadimethyleboxpearbonyird-pipoadioglmetyll- ypnzoete of

0.45 (Bl D). 15 ESI-MS: (MtH)' = 236: (MH)- = 234:
The(ddhhifn 011323?‘?_’%j (0E*BTRIOH 1’9?121 %ﬁ’met &beycar%onyq 414

4- et hyl - 1- enyl met hyl ) - 2- pi perazi necar
(ethgtsmarb@wlbph@n)ﬂmﬂths(leﬁe]aﬂpemﬂme jn 350 ind b et anetata wm

oot G5Bl Bhm AR GRLA i ST nhe

- presence of 4.82 g 10% palladium on charcoal until the uptake of hydrogen

had ended. Working up in the usual way vielded 35.8 g (92% of theory) of a
colourless oil which was used without any further purification,

Example A23

- 1-(1,1-dimethylethoxycarbonyl)-4-[4-(ethoxycarbonyl)-phenylimethylene]-
“piperidine

85.0 mi (0.136 mol) of a 1.6 molar solution of n-butyl lithium in n-hexane wés
added dropwise to the solution of 19.2 ml (0.135 mol) diisopropylamine in 400

- ml 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 mol) diethyt {4-

(ethoxycarbonyl)phenyll-methanephosphonate in 100 m| 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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25 1- (phenyl net hyl ) - 2- pi per azi necar boxyl ate
-bis-(trifluoroacetate), 20 m DI EA and 250 m THE and
stirred fora further 4 how’s at roomtenperature. The
m xture was filtered, the residue was evaporated down
in vacuo and chromatographed on a silica gel colum
dimﬁlhyigthEkcharlus'nye)l-m-pmerideerm 1168 miapdF eyas added dropwise

thef g8 Ehghg sRfuce et 167 CESRuaTE 1o Pt o Riont Bodfita?

Theiglre@as 4e/ed imotifewlesr! thatreBSitinginkiRepé wWad édiustively
purification. The follow ng conpounds of gener al

extwa@temwah et @cetate, the epmtitedextrapiamsge washedwith C

sat@%ﬁ@c’ 5@1(%‘5@ N%I g@&ﬁn dir%i cgér%oggﬂngg{}%haﬂe ér}d ilreefi ey

sohﬁhntBTth r@:dm(merpmn&d by cdlurei bwdmétogtsaph@wrf&ﬂ[c@ gkess

- car bony

usifg BeiaEITLOREHBIYY AERS HA Y PR ehant o3BT 2 B6%ab hagnd

T 1 I
of e iBuridhsTS Bl Whrafidibhict] SABEL N nd bledkinc b oy
ether to]fo(mlmelqdrl&es knyylrs}taﬁscar bonyl } 2- 349
'pi per azi necar boxyl at e pi perazi necar boxyl ate, PhCH2Br

~and DIEA in THE Exanple A33 5 Ethyl 4-(1, 1
Exarshigeizay| et hoxycar bonyl ) - 2- pi per azi necar boxyl ate 22.0

0 . mol) di-tert.-butyl pyrocarbonate were added -

dropwise to a solution of 17.07 g (0.108 nol) ethyl

peL.azi n arb | at 400, m Q ethanol while

D'e%é’gk %él?%ytc gnwﬁ@eﬁq@gqﬂhgsaﬁgn%lﬁ rred for a

The soI vent vvas distill ed off, lastly in vacuo, '
55 mi (0.316 mol) triethyl phosphite were placed in a stirring apparatus and
pre-heated to an internal temperature of 90°C. The 'suspension of 60.0 g
(0.247 mol) ethyl 4-(bromomethyl)-benzoate in 100 ml dichloromethane was
slowly added thereto in small batches, while the ethyl bromide formed and the

| evaporating dic_h!orome{hahe 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

| 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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and the residue remaining was distributed between

wat er and ethyl acetate. The organic phase was dried

over sodi um sul phate and esaporated down in vacuo,

the residue was purified by colum chromat ography on

silica gel using 15 ethyl acetate/ethanol 95/5 v/v as
ExemplnfA25Yield: 1.1.798 g (42% of theory) of a

col ourless solid. 93 Exanple A34 Ethyl

1, 4- bi s- (phenyl net hyl ) - 2- pi per azi necar boxyl ate 5 A

EtlgmhL[Ql(@rpusénoﬁ@yife‘!ﬁyl?bér?ﬂeétM1 mol ) of ethyl

3-di bronopropanoate in 55 nl of toluene was added

dropwi se to a solution, heated tg I40 C, of 52.190 g
L vt SRS AT e TR

hydrbERIBHAE in 800 Sl toF (eﬂ%oi Rashybridenate lnrlﬁérp?es'”éncj% ofiagh

terrperature of 80C. The m xtur€ was to coo
platinum@vgexiderat 3.8 bar hydrogeo presserevirieibounsi Catalystiando

sy ShertBhFvelnR BReGe YiedR Bl 3o SRS acd ana

exteastetvite dv:tﬁcﬂmmi Hiedag! léther The 4qdeddd Eﬂfaéé wa eRdde  of

col gurl ess viscous oil were obtained, Rf 79 (El

alkalige, wilh s@wumbaydr@é@evandr@mauswﬂ!h@xtrgqedfmtmeﬁhahawate

~Th ?@Bgﬁab ion %C%E%Q e?(trgéll corrpo%%@)g w@( gﬁ%r%tgg%%ne

solitamy lddied bvieBsodidimbsuipimatbdniddcdndeAtrdicayisly evatiokitiorn Ivgui

naz
O'W;i?faawqub%x%?%&%%QWB?/DDE (hegen) wasusadwithetfyrther - pi pe
pur;rggﬂ&gaacet ate (Ser. no. 1) The mxture of 954.048 ny
nmmol ) 3, 5-di brono-N-[[4-(3, 4-di hydro-2(1 H)-
oxoqw nazol i n-3-yl)-1-pi peridinyl]carbonylj-Dtyrosine
~, 955.898 ng (1.6 mmol) 25 et hyl
4- (4-piperidinyl)-1-pi perazin-acetate, 802.75 ng (2.5

Exammmée AZBBTU, 216.208 ng (1.6 nmol) HOBt, 2.4 m (14.02
mmol) DIEA and 8 Ml THF-DMF- nixture (5/3 v/v) was

stirred overnight at anbient tenperature. The reaction

BN R B PO o eci o cat el

solTd was purified by colum
A solution of 9.1 g (85.0 mmol} of 4-pyridine-carboxaldehyde and 25.0 g
(83.3 mmol) of diethyl [4-(ethoxycarbonyl)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
ml and.combined with ethereal hydrogen chloride solution until the reaction of
precipitatiori 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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30 chromat ography on silica gel using El G as el uant.
After the eluates had been worked up in the usual way
283 ng (21 % of theory) ofssa col ourl ess anorphous
product were obtained, Rf 0.39 (El G. IR (KBr):
3405(NH, OH); 1731 (C-O) cml 94 ESI: (MH- =
ExaBablé 337 834( Br 2); (M+Na)+ = 854/856/858(Br2) The
foll ow ng compounds of general formula N-B-C were
prepared 5 anal ogously: Ser. N B C Remarks % El Rf M

Meth?_ %-B&E%Fmgqt@%& %%‘WY‘F/%_DNI E ! 1 (73301‘ I: 8 Imo url ess

H C3, TBTU, HOBt 858/860/862 (Br2); (C=0) anorphous
DIEA in THE ( * = substance 882/ 884/ 886 (Br 2)

106311 7605 emmol)eth AnNatH e PioR/eats Wete 880esio a Ealaionot

12 o el B SR AP,

ethartdt add 96 Bubde BB 3(Haeg. The\kaBlioCTnikiuoenwist-comhitBie@With53

. G 0..37 ESI M = 3421 I I H Cr7, TBTlY, HOBt
satuS3GrecesLE Sogum hyBraen %%ﬁ?r%ir ShtigRang e el

extrébﬂéﬁ)wﬂh-ethf( Hrbtaf Fhkaeso 3454' g}%t%a&)é')\meré We)shed
839/ 841/ 843 (Br2) (C0O N1

thorpuglnly mtho@a@xr dnied aeerGogiuto SEEEIhatGQ afndl)coneemmted rblyes s |

evagigion [Prebud b o LG RAR SPoAburRTE FABRIS e, 1

obtd}ﬂecBRfM EI Nl -CO-BI-OH 51 GO0.32 ESI: (MH)-=
3317 colourless

| 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 mi of conc.

hydrochloric acid and while cooling extemnally a solution of 5.0 g (72.464
mmol) of sodium nitrite in 30 mi 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 (1) chioride 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 sulphate 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*=177179 (Cl)
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H Cl11, TBTU, HOBt 830/832/834 (Br2) broad anorphous
and. DIEA in THE (NH, substance OH); 1738 (C=0 12
N2 B2 C5 from N2-CO B2-CH, 9096 G 0.61 ESI: (MtH) + =
3377 colourless HC5, TBTU, HOBt 830/832/834; broad
anor phous and DI EA in THE (M+HC02)- = (NH, substance
Ex8mpl8ARH878 (Br2) NH2); 1734 (C=0) 95 Ser. NB C
Remarks % El Rf MSIRnmp. [C] no. yield (CM1 ] 14 N2
B2 Cl11 from N2-CO 132-CH, 82 G 0.57 ESI: (MrHCO2)- =

PR G R 22, (2

1734 (C-0) 15 NI B3 d from NI-COB3-0OH, 26 ESI™
(MH@? = 1669 H- O * 3 CF30CRH, 766/768 (Br) (C=0O
4.01pir(35- EBmnagiiobl biereethivt chiomferaplecugre adiaditomn ice-

oty ol as B s 578 oot ey B e getiF
pipeCimg pinéabole-4-carboxylate in 60 mi of 1,2-dichloroethane, the mixture
was stirréd for another 20 minutes at 0 °C and refluxed overnight, before |
distilling off the solvent. The residue was combined with 60 ml of 'methanol‘
and refluxed for another 4 hours. The solvent was eliminated in vacuo, the

‘residue was triturated with 3 ml of méthanof, then suction filtered. After drying

in the vacuum dryirig cupboard 2.5 g (60% of theory) of colourless'crystais
were obtained, R; = 0.49 (EI D). |
ESI-MS:-  (M+H)* = 228;

(M+Na)* =250 -

'Example A30

2-{4-(phenylmethyl)-1 -piberazihyl]-thiazo!e—4-c:arbokyl ic acid-hydrobromide

12.7 g (76.066 mmol) of .brofnopyruvi_c acid were added tg 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 theary) of colourless
crystals were obtained, R¢ 0.10 (El D). B
ESI-MS: (M-H) = 302;

(M+Na)* = 326
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17 N B5 C1 from N1-CO B5-OH, 37 ESI: (M+H) HCL* 3

CF3C2H, 816/818/820 (Br2) TBTU, HOBt and DI EA in DVF

(Chenspeed) 18 N1 B6 C fgiom N1- CO- B6-OH, 26 ESI:

(MtNa) _ H O *3 CF3CO2H, 788/ 790 (Br) TBTU, HOBt and

DIEA in DMF (Chenspeed) . 19 NI B7 C from
ExBnE@rB7-OH, 18 ESI: (MtNa) _ H Cl *3 CF3CO2H,

856 (Br2) TBTU, HOBt and | DEA in DWF
(Chenmspeed) 20 N1 B8 C from N1-CO B8-OH, 13 ESI:

et SRR, T2

Rf I\/Berrp [T ho. yleld[ij 2T N B3 CIT from
N1- CO- B3- 26 ESI: Na) _ H Cl1, TBTU, HOBt

12786 /g7(g@8@r7) mmahoit hutyl meEhiocyanaipavere adgedNiropwise to
an FRSIOILN R Fa gt o HUES mibdiF b FpHhyhbs:
piperazine in 150 ml dichloromethane, while keeping the reaction temperature
below +5'C The mixture was stirred overnight at room temperature, freed
from solvent and the residue remaining was boiled for 1% hours with 100 mi
of conc. hydrochioric acid. After cooling, it was neutralised while cooling
externally with 12M sodium hydroxide solution and extracted exhaustively with
dichlorométhane. The combined dichioromethane 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 (EI D).
ESI-MS: (M+H)" =236;

(M-HY = 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-(phenylmethyl)—2-pipe:azinecarboxylaté -bis—(triﬂuordacetate), 20 mi DIEA
and 250 ml 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




(Chemspeed) 30 N1 B10 C5 from NI -CO-810- 66 G 0. 35
ESI: (MtH) = 661 1662 col ourless OH, H C5, TBTU, (C=0
anmor phous HOBt and DI EA iem substance DM (Cherrspeed)
31 141 B10 C1 from NI -CO B10- 22 ESI: (MtH) 6776
1734, colourless OH H<Cl, TBTU, 1660 armrphous HOBt
anatogbuhEA in (C=0O substance DMF (Chenspeed) 32 NI B21
A from NL-CO B21- 13 ESI: (MH" = 1670 col ourl ess
()—I H-Cl TBTU 827/ 829/ 831 (Br 2) (C—O) am)rphous and

El |” l_l ||_||_‘ /V o
09/ 831 8? Brz)ER 5 s °ro 1-0532 338 Cl
67 ES|: (MHH) = 3435, 184.¢d vieldi4, TBTU|and

Q1 700

J_(DOO_

P V%] )%i%ﬁ?@@% N RO CRS g

dimethylethosyciboayii! f r cimediylaBosy- O, 6 9 0. 67] ESI:(MeMyty | less oil

1.9 H Cl4, nd 787/ 789) 791 |(Br 2
[Nz et Sy ﬁ@ﬁw}a (1/1 v/ v)| 789/[791 79§§'§Er 2)
pipera@inenproBrylgie6 tnpemzmec&t@oﬁmte}, 53 1S 0.6)7 Efl: (MHH] =

3437 colourl e €nid Bt ‘land 788/ 790/ 792 (Br2)
(NH, crystal séﬁf\\é@%n HEPEI\”F NH2) : (1/1 v/v) 1658

=

effe-e(1,97 from ethyl 4-(1,1- _ 80 | NN i0.51 ESI:
dimethylethoxycarbonyl)- dimethylethoxy- ' (M+H)* =
1-(phenylmethyl)-2- carbonyly-2- ' 349

piperazinecarboxylate | piperazinecarboxylate,
PhCH:Br and DIEA in
THF

Example A33

Ethyl 4-(1 ,1-dimethylethoxycarbonyl)-2-piperazinecarboxylate

22.0 g {0.101 mol) di-fert.-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.
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Ser. NB C Remarks % El Rr MS IR mp. [C no. yield

[cm] 38 N1 B1L C16 from NL-COB1-OH, 32 S 0.67 ESI:

(MrH) = 3321 col ourl ess He£16, TBTU and 789/ 791/ 793
(Br2) (NH, crystals NEt3 in THF/ DVF OH); (1/1 v/v)
1662 (C=O 41 NI 62 C18 from N1-CO B2-OH, 26 G 0. 35

Exdaglle AQMH) = colourless H C18 *AcOH, 802/804/806 (Br2)
crystars TBTU and NEt3 in THF/ DVF (1/1 v/v) 42 N1 Bl
Cl8 fromN-COBI-OH, 35 G 0.47 ESI: (MtH) =

engd B A RN (22 s

NI-CO-B2-OH, 52 Q 0. 73 ESI. (MFH) = colourlfess H CI9,
TBTU and 802/804/806 (Br2); crystals NEt3 in THF/ DVME
A sqivtiompf 56:44 1/q124 7 iy lanmabos/ et 2.8rdipromopiepanoatedn 55

o AT 38 T s RS 6 0
(21 7"'1"1_:4 E?M?o!@ bf JN W—H)beﬁ%yl@lh)ﬁfénéaiéﬁnfrf@md\ﬂse QP tRAthIEAmMIA8 i

- = col ourl ess TBTU and

44 ESI
1658'0'10%9’9)9895\'\’@3?@)0@# slireng, an@tgredwforﬁpfptﬂw 8 hoyrs a3

battp G terptercor B G NAT I O prb e i ype A Re

werdltazhed twWide/MIWVFS0 mi of water, then once with 100 ml 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-

- piperidinyt]carbonyl]-D-tyrosyl]-4-piperidinyl}-1-piperazineacetate (Ser. no. 1)

‘The mixture of 954.048 mg (1.6 mmol) 3,5-dibromo-N-[[4-(3,4-dihydro-2(1H)-

oxoquinazolin-3-y)-1-piperidinyl]carbonyl]-D-tyrosine, 955.898 mg (1.6 mmol)
ethyl 4—(4-piperidinyl)-1fpiperazin-acetaté, 802.75 mg (2.5 mmot) TBTU,
216.208 mg (1.6 mmoal) 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 ml of saturated agueous 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 colourless

amorphous product were obtained, R¢ 0.39 (El G).

IR(KBr):  3405(NH, OH); 1731 (C=0) cm-T




| ansﬁﬁJaSt Efl

(/1 v/iv) 55 NI Bl C26 from N1-CO-BI-OH, 52 D 0.55
ESI: (MH- = colourless H C26, TBTU, HOBt
8091811/813 (Br2) crystalsgs and DIEA in THF 56 N1 Bl
C27 from NI-CO-BI-OH, 54 D 0.56 ESI: (MH" =
colourless HC27 * 2 HBr, 809/811/813 (Br2) crystals
ESIEBTU, H(m ne: 330;2332/331 8 Ser. N B C Renarks % El
Rf M5 IR H%L wgﬁép cm] 57 NI BL C28 from
NI -COBl(Nt}Na)SS- @56/8!5@@(5? M H) - = col ourl ess H C28,
TBTU, HOBt 794/ 796/798 (Br2) crystals and DIEA in THE
58 N Si C9 fromN-COBI-OH 32 DO0.57 ESI: (MH- =
The fdliowihg ssmpbiuGdS of B Tddal fdaBulB MBS 4 eéFa prépara)
and DIEA in THE 59 Ni B1 C30 from
B1-OH, 25 D 0.68 ESI: (MH)- = 1716, col ourl ess
H C30, TBTU, HOBt 836/838/840 (Br2); 1662 crystals

and DIEA in THE (MtNa)*  (C=0) 860/ 862/ 864 (Br2) 60
|Ser.| NNi BB 1 f Remangs- CO{BY¥% CHEI §5RD|0. 59MSBl : (M HR 5 mp.[°C]
|1 no.| clol oaraﬁs. HC31 * 2yfdd| 863/865/867 (Br2) Fénigt al s
TBTUL: t .and DILEA iln THE 61 NI IR1 C32 fra
3 INNBUFB{ TN T-48-8-BHa o7 Eq) C (|3 ESEMMIHD i | psE40 | elppriess
’E‘) HY , TBX3, TBM/I—K%%?%?S/( grzg) 52(?@%@8&6_(28%?(%?)2 amorphous
onl \ %%&W@E‘ 5ottt [ Mg % co_ourl_eisgbsmnce'
82/884/886 (Bry)
5 |N1[ B1 | C5 ifromN1-CO-B1-OH,[ 56 | G [0.36| ESI(M-H) = T colouriess
'H-C5 * 2 CF,CO,H, 815/817/819 (Bry);| .| amorphous
TBTU, HOBt and (M+Na)* = substance |
DIEA in THF 830/841/843 (Bry) ,
7 [N1} B1 ] C7 [from N1-CO-B1-OH,| 53 G 037 ESL (M-H) = 3421 | colourless
| H-C7, TBTU, HOBt 815/817/819 (Brz);] broad amarphous
and DIEA in THF (M+H)" = (NH, | substance
817/819/821 | OH); |
(Br2);(M+Na)* = | 1726
_ 839/841/843 (Bry}| (C=0)
9 |NT|'B1 | C9 [from NI-CO-BI-OH.| 46 | G |0.40| ESK (WA} = colourless
H-C9, TBTU, HOBt 815/817/819 (Bry); amarphous
and DIEA in THF (M+H)" = substance
: 817/819/821 (Bry)
111 [N1| B1 |C11lfrom N1-CO-B1-OH,] 51 G {032] ESI:(M-H)y = 3317 | colourless
H-C11, TBTU, HOBt 830/832/834 (Br,) | broad }amorphous
and DIEA in THF B (NH, | substance
OHj);
1738
| | | | =0
-1 12 iN2]| B2 | C5 {from N2-CO-B2-0OH,| 96 G [0.61| ESLE(M+H)+= | 3377 | colourless
' H-C5, TBTU, HOBt 830/832/834; | broad |amorphous
and DIEA in THF (M+HCO,) = (NH, | substance
874/876/878 (Br,) | NH,);
1734
(C=0)




H C26, TBTU, HOBt 822/824/826 (Br2); crystals and
DIEA in THE (M+Na)' = 846/848/850 (Br2) 63 N2 B2 C27
fromN2-COB2-COH, 65 D 0.78% ESI: (M:Na) = col ourl ess
H C27 * 2 HBr, 846/848/850 (Br2) crystals TBTU, HOBt
and DIEA in THE 64 N2 B2 .C28 from N2-CO-B2-CH, 38 D

Ser.| SﬂéE('ST: (WMejarks= cdl G4ir | @39 RFHCZ8, M$BTU, HOBR mp. [°C]
no 8D7/ 809/{811 (Br2) Cry§,geié 5 nd DI EA in THE 5!?(:"[1\!% 62
"I CBO firom N2- CO- B2- OH, D 0./87 ESI: (MtNa) £
14 {NgpPRUET g lem NR-QEBB2-OMETE?  HEBt| 057 3F 817 OHBIED2| Bf 846 | colourless
clrystal Ju-andrilivcpoer] THE| 66 (N2 Bgadisbl/sbs @#) | broad amoThous
NR- CD- B4- Igg.Dg_g:ES ES] : (iIMtNa) = col ourl gs H H C3
12 o | F6UP603) Y62 [(Br2) crystals TBTU, HpelHa{gubstance
DEA[Iin{THE 99 Ser. IN B [C Rgmarks % El Rf MsSNHR; np.
[C {nof yield [cm] | 67 N2 B2 C$2 from N2- CO-4%32-|OH,
S5p D|0.§8 ESI: (MH-4{ = 1723 |col gurless HC3p * HQl,
TBTU| 807/809/811 (B2); (C=Q) ciystals HoBt (& |D EA
15 [Ni nBY MERQirom NTIEB-BB0HE326 835 ({Br 2| &8I WFFL= CHOebs gm
N1- CD 13, 150 BSI: {(M 1) - om-g0laur | gss
H cab, e 4 0084 804 804 ( Bi 2)7;66’g§§@?5al RE ol
O EA i n|THEY KORAInd | 826y 824/ 830 (Br2) 84 N1 91 [ca1
fir onj N1{CObRE-iObMFS2 |D 0./41 ESI: | (M H) - _HCAL * HQI,
,qOZI B804 SO&hgnﬁgp’di) TBTU, {HOBt and '
16 [N1| B4 | C1 |from N1-CO-B4-OH,[ 24 ' ESE: (M+H)™ =
H—C1 *3 CFiCO,H, ' TA2[T44/746 (Clo)
TBTU, HOBt and '
DIEA in DMF
1~ (Chemspeed) _
17 IN1| B5 | C1 [from N1-CO-B5-OH,| 37 ESL (M+H)" =
H-C1 * 3 CFaCO,H, - |816/818/820 (Br,)
TBTU, HOBt and
DIEA in DMF
| (Chemspeed)
18 {N1]| B6 | C1 [fram N1-CQO-B6-OH, 26 1 ESI: (M+Na) =
‘ H-C1*3 CFCOH, ;i 7881790 (Br)
TBTU, HOBt and
DIEA in DMF
(Chemspeed)
7 18 [N1| B7 | C1 {from N1-CO-B7-OH,| 18 : ESI: (M+Na) =
H-C1* 3 CF;,COzH, 852/854/856 (Br,)
TBTU, HOBt and
DIEA in DMF
_ (Chemspeed)
20 IN1f 88 | C1 |from N1-CO-B8-OH,1 13 ' ESI: (M+H) =
H-C1* 3 CFsCO.H, 708/710 (CI)
TBETU, HOBt and '
DIEA in DMF
{Chemspeed)




DIEA in THE 87 N1 B2 C41 from N1-CO B2-CH, 75 D 0.62
TBTU,

ESI :

(MH)' =

HC41 *

|_ICI ’

801/ 803/ 805 (Br2)

HOBt and DIEA in THE 88 N 982 C40 from N1-CO B2-OH, 62

D 0.52 ESI: (M:tNa) _ H C40, TBTU, HOBt 825/827/829
(Br2) and DIEA in THE 93 NI 62 Cl12 from N1- CO 62- OH,
Ser.i bpBD| (2 47 ESemafist H) " % 1p8) & dur |l eddS H CI12,IRTHTop. [°C]
no. | HOBt 85'/§359/ 861 (Br3 ,ek{ C=0)j crystals and bllgﬁali n
THE 859/ 861/ Br2). [(MrNa)'
21 INgpHJ 3‘?3@1/%%5“0@;02?3 94. I\@SBZ ci frloRININEY B2{OH, 65 D
O} 49| ESliH-cabidTu, HOBO our | ess| H{Clis/7888d HOBt
871/ 873/|8 %é %{ Dl\g—c ystals iand|DIEA in THE|( MtNa) =
805/ B97/|8 5IN1 B2 C1 frgm N1-CO-B2-PH, 57 D
0. 68} ESI|: @Wwpaedheeﬁ cojourlles§ H O, TBTY, HOBt
29 |NP3Ed PN B8ORS0, o Cl ysyats EW24' THE 96
N2 BR C] ?T?WE%_%}BZ_O_' 58 D ¢. 72 ESI: (MH)- I
1658{ colldn'fe8d 0 8P08Y ~ TRryU, |HoB] 843/ 845/84) (Br2):
(ICCO cff ysdlIRA in&aMF DI EA | n THE (M+H)' _ 845) 847/ 849
(IBr 2 160 Pﬁg,l;,spegh)B C Remar kg %l R M5 IR T'p. [
no___Vield [cm 11 B30 IC1 flrom N1- CO B80-_50
35 (NS0 G GOm0 | 86 ot (L8| ES 0y ] 67097 el ouriess
(IBr2) cifyaH,a-s5, TBTU, ' (C=0) |amorphous
HOBt and DIEA in substance
DMF (Chemspeed)
31 [N1|B10| C1 | from N1-CO-B10- | 22 ESE (M+H) = 676] 1734, | colourless
OH, H-C1, TBTU, | 1660 | amorphous
HOBt and DIEA in 1 {C=0) | substance
DMF (Chemspeed) | | '
32 [N1iB21| €1 | from N1-CO-B21- 13 ESI: (M-H) = 1670 | colourless
OH, H-C1, TBTU | 827/829/831 (Br);| (C=0) | amorphous|
and NEt; in (M+H)' = substance
THF/DMF (10/1 viv) | 829/831/833 (Br.)
33 |N1{ B2 [C14]|from N1-CO-B2-CH,| 33 S |[0.67] ESI (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 (Bry) | NHy),
' 1734,
1668
, (C=0) |
| 34 |N1] B1 ;C14[from N1-CO-B1-OH,] 6 S 1067 ESL(M-H)Y = 1653 141.9
H-C14, TBTU and 78777897791 (Bra);| (C=Q)
NEt; in THF/DMF (M+H)" =
_ _ (171 viv) . 789/791/793 (Bry) | -
37 [N B2 [C16[from N1-CO-B2-OH,| 53 S 10.67] ESI:(M+H) = 3437 | colouress
H-C16, TBTU and 788/790/792 (Br.) | (NH, crystals
NEt; in THF/DMF NH,);
(1/1 viv) 1653
(C=0)




HOBt and DIEA in THE 122 N1 B7 Cl4 from N1- CO B7- OH,
26 1l 0.44 ESI: (MH) = colourless H Cl4, TBTU and
787/ 789/ 791 (Br2) anorphouws NEt3 in DV substance 123
N1 B8 Cl14 from N7-CO-68-0OH, 28 C 0.68 ESI: (MtH) =
highly HCl4, TBTU and 665/667 (Cl) viscous oil NEt3

1 (mH) =[highly  H C16 8TV 787/789/791(
" | Jischusloil NEt'3i1y'l%I;\5F 12 fr t%'h?‘)

Ser.| NiInBOVE 124 Remi@ksCl6|f tonh BAL{ (& B/7- OHMS20 C 0. 80 EShp. [°C]
ind
NI |

38 INNIB1a& 18N 1-¢9-51110 | 582 HSS: | P-RkH) ESE: @’b‘ﬁbml egd21 | colourless
H- C1fe, rBaT@lade@Eﬁf 567 (|A) [ano[Hogus7odNBLE| i DVFcrystals

substan fé %2 CA5 [from N1} CO-B32- 4 ( Q}tﬁ% ESI :
ourless OH,| H ¢45,1 TBTU, solid ] and

in subﬁf&mfh DMF 139 N1 B3Dp C45 from N146%3 B30-
19 G 0.2 ESI: (MtH) [ = cclou | esg OH, H-C45,(CIBTJ
1

N

215/12171 819 (Br2) solid land{DLEA in THE sublstancé 130
A [ WO RO ob 2550, CL0E D oY (MEF)™( M H) = | colourless
¢ol dur | psE-CIBHACBHCAN, THTU 815/ B0ZB8406(Br.R) sol i derystals
and DI EATB?UZHENWPIS ancg 131 NI1) B21 C45 frgm
N1- 4O B2l ESI:| (MrH) E col ourl ess OH,
| dAs, TERPNESIANY b3 (Br2] o) id . and DIEA in THE
| 42 N1S_lBﬂSCa81m6m1~BIZC(NB1BH-!L G4 [T GO NI @E3IBNIEH) 24 [C 0. 48 colouriess
SNl E e ) S
| TBTU and NEtsin | -
THF/DMF {(1/1 viv) 7
33 N B2 {C19 from N1-CO-B2-CH,|{ 52 Q [073 ESI: (M+H) = | colourless
' H-C19, TBTU and 802/804/806 (Br,); crystals
NEt; in THFIDMF (M+Na)" =
(111 viv) 824/826/828 (Bry)
44 [N1] B1 |C18}{from N1-CO-B1-OH,| 63 Q {072 ESE-: (M+H) = colouﬂess
H-C19, TBTU and ' 803/805/807 (Brz) crystals -
NEt; in THF/DMF ' '
_ (171 viv) _
{49 N1 BT [C22[from N1-CO-B1-OH,1 49 G {044 ESE(M-H) = colourless
H-C22, TBTU and 801/803/805 (Bry) crystals
NEt; in THF/DMF
. (111 viv)
50 [N1| B2 |C22[from N1-CO-B2-OH,| 70 | G 10.65] ESL(MA)' = | colouriess
H-C22, TBTU and 802/804/806 (Br,) | crystals
NEt; in THF/DMF
(171 viv)
{ 55 [N1{ B1 |C26 from N1-CO-B1-OH,| 52 D |055] ESIEM-H) = colourless
H-C26, TBTU, HOBt . 1 809/811/813 (Bry) | crystals
and DIEA in THF
56 |N1| BT |C27|from N1-CO-Bi-OH,| 54 | D |056| ESI (MHy = colouriess
' H-C27 * 2 HBr, 809/811/813 (Bry) crystals
TBTU, HOBt and
DIEA in THF




133 N1 B30 C46 from N1-CO B30- 16 C 0.55 ESI:

col ourl ess
and DI EA in THE substance €01 Ser.

_ (MeH)
OH, H C46, TBTU 815/817/819 (Br2) solid
N B C Renar ks

% El

Rf MSIRnmp. [C] no. yield [cni'] 138 Ni B21 C46
fromNL-CO B21- 26 Q 0.65 ESI: (MtH) = col ourl ess OH,
Ser.| N ®46,C Py Br dienaps/ 8317 833] EBrjZR; $ol i d M&and D[ EARI N[ fg={°C]
no. subslance 140 Ni B31, frgm Nif- CO-B31- 22 ﬁ@g457
[ | (IVH = colour| gds CH._H C44. PyBroP 83 2/834
57 Nt BBD C%fo%m-&r%sbpw 3% [THE |98dt dseeMHIA [ B31] @lgiiess
ffom Nl-ﬂ?@za,’o’ﬂmulﬁo@? 47 (ESI ; )(Ple)l 7dgsng@gsay | ess {Odrystals
H C46, Ry 3 834| (Br{2) soli and D|EA in THE
subs{ and egﬁﬁﬁﬁﬂqﬁl c45| frdm Nl- co B31- 11/ 0 0. 59
58 |NEIB1 | ¢20Fm N1-€EHBUPHes82 QHD HOGLH, B3 Bdiy B3/ 832/ [8Bburless
(Br2) sohicdo #51d, RbEA i n [THE sub<>w@a;azé§s$ N B32 Chdtais
firom NI - d?g_EA 21' Q 0. 50 ESI Vi-H) 1736,
clol opir | ¢s¥ =3 HAT[U 1464, [solid and Pl EA ijn
59 [NT|HE "frcsmNSsEGJFEEOH Czx0)| DAQoNs | BEBL QA% T¥ om17186, | colourless
N1- B%21:36 18 M= 702 gol o e
AT sofg0tayRigedl © D2 <ubsi@ﬁ’?2§!i%daﬁﬁi E?%Ecngr”s‘?'s
fir ond NI cﬁﬂdé’é@'flﬂdy’fz@ 0.38 ESIi: ( M-HM=NQGT ouf (&Y | oH,
H C4p, TBTU 805/ 807/ 309 (CI 2)| sol sabrscamel @kZEA in THE
o||h18 nri h o 1N‘f’2 I\IIB1BQ f ror !‘\5!1 C(g. B30- ____ >0 28 -
60 (NBGT T NECHE A0y of, |PoB50 ESTRHY g15) 817/ 1glourless
(Br2) sl iHC31* 2 HC, 863/865/867 (Bry) | crystals
TBTU, HQBt and
~ DIEAin THF , :
61 [N1] B1 | C32|from N1-CO-B1-OH,| 45 D (059 ESE(M-H)= - - | coiouriess
H-C32 * HCI, TBTU, ' 794/796/798 (Bry); crystals
HOBt and BIEAiIn | (M+Na)" =
THF | 81878207822 (Bry)
762 [N2| BZ [C26ifrom N2-CO-B2-OH,| 62 D 1081 ESL{M-H) = colourless
H-C26, TBTU, HOBt . 1822/824/826 (Bra); [ - - crystals
and DIEA in THF - (M+Na)" =
_ 846/848/850 (Bry)
63 [N2] B2 | C27 {from N2-CO-B2-OH,| 65 b [0.79] ESI: (M+Na) = colourless
H-C27 * 2 HBr, 846/848/850 (Bro) " crystals
TBTU, HOBt and |
_ : DIEA iIn THF
| 64 |N2| B2 {C28[from N2-CO-B2-OH,] 38 D 10.81 ESI: (M-Hy = colourless
H-C2_8, TBTU, HOBt 807/809/811 (Brs) .crystals
| and DIEA in THF 1
65 |N2| B2 { C30{from N2-CO-B2-OH,| 54 D |0.87]| ESI:(M+Na) = colourless
H-C30, TBTU, HOBt ' 873/875/877 (Brs) " crystals
_ and DIEA in THF
66 |NZ| B2 {C31|from N2-CO-B2-OH,|] 50 | D |0.85| ESL {(M+Na)™ = colourless
H-C31* 2 HC], 900/902/904 (Br,;) crystals
TBTU, HOBt and
DIEA in THF




Wi

and DIEA in THE substance 153 Ni B21 C50 from

N1- CO-B21- 34 G 0.36 ESI: (MrH) = 3439 colourless CH,
H C50, TBTU 829/831/833 (Bw2) (NH); solid and D EA in

THE 1738, substance 1666, 1639 (C=0O 154 N1 632 550
fromN1-CO B32- 46 G 0.35 ESI: (MrH) = 703 1736,

Ser. NcoBolirQ iss BeinatksC50,] VBTUELGOR;, [sol 1 s1S and DI BA | (I;]mp. I°C]

no.| JFEROCR oobst o no 9\7".9@ glofcmsf 1] ?5? (Nleggﬁg'@c/OEl

67 | N2, B) G2, fram MR R O-BROK| 0556 BsI| 0-88 B A58 | JTdt| Iceloyriess

QH, B csm:s; BHCH, 8813[13?32/ 834 ({Br2 SWMbb/aﬂqB'rzﬂz(scadggc Dickpétals
;Po-rl;HEIl q@@%ﬂ%}@%ﬁgg égséSI (C(_ I—IS“}%%L\F%Q col ourjl ess
H, H- ChO, Tgﬁﬂ 806/ 807/ 409/ 811 m333/§%ﬂ Gde) and DI EA
83 [N1|TBA TR NI-CD)B 110, fcwa' Egdirgigo (eSO ';U_Efegibé':ouness
fwr 0045f\I1 I*g?ﬁi%iﬁg“s‘i@tsls/ d20 (Br2 3%%52’%06 BPEA in | crvstals
THF/ {DVF| san§Xesniog HF( B/ 1 i/ v) | 164| Ni (M3&)'G5 ffr om
| [ilfc,o B fo1ra0al s ESI(E;I’(Z{V} ;%l ® %bQ%dSPEA |SH’THE
84 |N1J RIJC4i lem N1-CO-B1-OH,[ 82 | D |0.41| ESE (M-Hy =
| H-C41* HCl, | . 802/804/806 (Br)
TBTU, HOBt and
_ DIEA in THF
87 |N1| B2 [C47[from N1-CO-BZ-OH,| 75 | D |0.62| ESE(M-Hy =
' H-C41 * HC, 801/803/805 (Bry)
| TBTU, HOBt and
DIEA in THF |
88 |N1| B2 [C40}from N1-CO-B2-OH,| 62 | D [0.52] ESI (M*Na) =
|H-C40, TBTU, HOBt 825/827/829 (Br)
and DIEA in THF ' :

93 IN1] B2 |C12|from N1-CO-B2-OH,| 55 D {047] ESI(M-H) = 1665 | colourless |
H-C12, TBTU, HOBt 857/859/861 (Br.);| (C=0) | crystals
and DIEA in THF (M+H)" =

859/861/863 (Bry);
(M+Na)' =
881/883/885 (Bry)
94 [N2{ B2 {C12[from N2-CO-B2-OH,|{ 65 D 1049 ESE(M-H)Y = colourless
' H-C12, TBTU, HOBt 871/873/875 (Br,); - crystals
and DIEA in THF {M+Na)* =
o 895/897/899 (Br,)

95 [N1| B2 | C [rom NI-CO-B2OH,| 57 | D [0.68| ESI(WFH" = | 1665 | colouriess
H-C1, TBTU, HOBt 831/833/835 (Br,) | (C=0) | crystals
and DIEA in THF '

96 {N2| B2'| C1 [from N2-CO-BZ-OH,| 68 | D [0.72| ESE(M-Hy = | 1658 | colouriess |
H-C1, TBTU, HOB | 843/845/847 (Bro):| (C=0) | crystals |
and DIEA in THF (M+H)* =

845/847/849 (Br)




166 Ni

1738,
1660 solid DIEA in THF/ Do (C=0 substance 167 N1 87

C50 from N1-CO-B7-OH, 41 C 0.71 ESI:

colourless H C50, TBTU and 830/832/834 (Br2) 1662

col ourl ess

87 C45 from N1-CO- B7-CH, 25 C 0.69 ESI:
H C45, TBTU and 830/ 832/ 834 (Br2)

(M-H)

1736,

(M:H)

Ser.| NsjoBi I C DI EARemaiksl-/ DW/F%( G=6) [sRbt anc®1S Exanpl &R 2| mp. [°C]

na. 4-{1-[3,5-dibrpnn-N—[%ﬂk(3,4-dih dro-2(1 fem™]
H) - okoqgui nazolin-3-yll)-1 15 "

TI9INLBIRT B4l A REFBEHN 1- 8 tyr ogy! ] 1 459 BEHY di ny| } - 1{sPlpwless
riazi he- qomikccaasau( Ser. no. | 2) |©isB1wR1DOBr,) | M aqyeonystals
slodi um I it i on wag adgded to a soljtion |of
d5. o] ny %85%5‘98"5%% of dt hyl -

4- {1} [ 3]5- di bH8ho- N-| [ 4- (|3, 41di h{ydro-2(1H)- {10

122 Nﬂzmq 72 NCE-BA0H, - 28 HEM G0ay | ] € WRRy T3 -umt yrf%Mlbdlrless
-{4- pl pe ber a {zi ng- ac 0
nfet hanol "g{:wh’éﬁ&?'gclnerature and‘{aﬁég?ﬁ%t@zg was |amorphous
gtiryed|foNERIMMF at a rleacyion tenperature of 4QGubstance

123 [N 4W&BS¢(§H TRtied iﬁ._es" fytETen [ TFighiy

. opl I ng externp éWMAt ce by 103
ﬁ%h* EPTléafsi M 1M hy d'rochlﬁ P& (GBi d. The | Viscous il
maﬂEgeﬂmeo stand fof 2 | hours at rdom

53 ; WF A‘BIC]Q 92 nr nr\i I}i t aF ad _C' vet al o wer-e ot

ectp g T?ﬁarcrlq of 88k BANS Fhed down anly
dgai|n, | heCtéeiBtlandvas dijgesied WiBTH8YER1f(Bw |dr ops | wikcous oil
wat gr tb eNkQinmaire i porggnic|salts, left to|stand|for
2 hdursland 5 then filteded. ! Thel canbij ned sglids were

125 [N14 B84 & 1P [iror oG O-B81GH. Lir e da i -8 [i B HWH) &t Her  ang) colourless
yi el{ded; 86C1B, TRIY £d% of ttheoty) jof eesdazuCh egs amorphous
¢rystals. | mrie (MHNa) + = 826/1828/ 830 (Br3) (M Elgstance
x 8012/ 804/ 806 (Br2) 10 The follow ng conpounds of

128 N1gﬂl%??e 4P} famMIrEO-R3B- IC el eCpt eHIESH MHhaT 68jus| v: | Selpurless

B iC Reomstke48oBITURF MS{IR [cni| ] np. ['C | no. Vi eddld
# NI BY CAAfr oML GO-B1{ 88]G Q.02 ESI: (MM - = pcance |
tol Qur liess :
DMF :
129 [N1{B30|C45] from N1-CO-B30--| 19 | C [0.72| ESE(M+H) = colourless
OH, H-C45, TBTU 815/817/819 (Brz) solid
- _ and DIEA in THF substance ; -
130 |N1|B30;C44| from N1-CO-B30- | 18 C |0.81] ESE(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] ESL{(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 (Br,) | - sofid
and DIEA in THF substance

[ 133 |N11B30|C46( from N1-CO-B30- | 16 C {055] ESI:{M+H) = colourless
OH, H-C48, TBTU 815/817/819 (Bry) sofid
and DIEA in THF substance |




C3 with ag. 1M 802/804/806 (Br2); crystals NaOH, then
ag. (MrNa)' 1M HCl 826/828/830 (Br2) 6 NI BL C6 from
Nl -CO-Bl- 88 G 0.02 ESI: (tH" = 3420 (NH, col ourl ess
C5 with ag. 1M 801/803/805 (Br2); OH), 1734, crystals
NaOH, then ag. (MrH)' = 1653 (C=0) 1 M HCI 803/ 805/ 807
Ser.] N BB2) ;C [( M-Remarks 825827 /B2OR{ Br 2) NI BI1[ C3Rf rjomp. [°C]
1 ONL- Bl- 96 G 0.02 HSleig{MH)" F 3420 (NH, ¢ J:lg rf ess
" ¥ wilihlag 1 M eI Tk YT TR e v A
| 138 | N3] C46) elrematy1-COWRAR) |+ 28 1 633 Oee1 OF S It = 811/ 813) @lowrless
(Br2] 1QoN1HB46Ci@rdr|om NL- CQ- Bl siq?a:ﬁ/a% @) ESI solid
(MH) - = ﬁ W glourfesg C9 with aqg. 1M
O a0l AP Tigh HIOH) 1707 ] crystals  NaOH| t her] SHstance
140 | N{ NABNULG 44 [ Frops B 8 COCBRD) |1R2 HCIQ dDB7318EBIM+H)Br 2] 104 | colourless
Ser. | N Bof, RemrksdpiEl R M3 IR 5@07@3]2/8@?&84% Fl g s
wel:ll:%NZ@% I__rcmN2-COBZ- 78 GO0.0 Sl (I\”H-qu-t
o 34p1 (N9 TofBul'eds B wijth ag. 1 M 814/ 16/ gifgubstance
141 N{|B82)G46 Hﬂ))'n NEEOBIr ystal s Q Ma@ﬂ, EBe(Ma]” = (MFH) | colourless
(ICCO |11 g,q,{ ;I(%/ 820 (Br3); ) lid
d59/ B61 863 ’/%2 NL B3 CF fr M@%@&’ 97 Egl: 5"
(MH) = IfI)THFccl our] ess Cl with ag. 1M 738/{Aabstance
142 TN Bﬁfmmzomyst ans | EOeEg| BN Ak (=P T MtiGlsuress
OH, H-C45, PyBroP ' 830/832/834 (Brz) solid
and DIEA in THF substance
148|N1[B32/C441 from N1-CO-B32- | 24 | Q [0.50(ESE (M+H) =703| 1736, colourless
OH, H-C44, HATU 1664, | solid
and DIEA in THF 1637 | substance
(C=0)| .
149 [N1{B32[C46| from N1-CO-B32- | '3 Q [050] M =702 colourless
OH, H-C46, HATU sofid
and DIEA In THF -substance
351 N1[B25]C45} fromN1-CO-B25- | 10 | G [0.38| ESI (M+H) = colourless
OH, H-C45, TBTU | 8os/8071809 (CIy) | solid
and DIEA in THF 7 substance
152 IN1;/B30{C50{ from N1-CO-B30- | -21 G [028[ ESF (M+H) = colourless
' OH, H-C50, TBTU 1815/817/819 (Bry) solid
and DIEA in THF _ substance
| 153 IN1|B21[C50| fromN1-CO-B21- | 34 | G [0.36] ESI (M+H) = 3439 | colourless
OH, H-C50, TBTU 829/831/833 (Bry) | (NH); solid
and DIEA in THF 1738, ] substance
1666,
1639
_ , (C=0)

154 IN1|B32|C50] from N1-CO-B32- | 46 | G |0.35 |[ESI: (M+H) =703] 1746, | colourless
OH, H-C50, TBTU 1660, solid
and DIEA in THF 1628 | substance

(C=0)
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23 N1 B4 C2 from N1-CO B4- 99 ESI:

(MrCl )" = 3419

4-{1 ~[3,S-dibromo—N—[[4-_(3,4-dihydro-2(1 H)-oxoquinazolin-3-yi}-1- -
piperidiny!]carbonyI]—D-tyrosyl]54-piperidinyl}-1-piperazine-acetic acid (Ser. no.

2)

(NH), colourless d wth aq. 1M 748/ 7501752/ 754 1655,
1628 crystals NaOH, thentexy. (Cl2); (M:Na)+ _ (C=0
IM HCl 736/738/740 (C12) 24 N B5 C2 from N1-CO 65- 98
ESI: (MtCA 3419 (NH), colourless O wth ag. 1M
Ser.| NgoB/ B2Z4| 826R8™8rk§655] %63ISECyRL Al s MSOH, themRad. mp. [°C]
no. (Br2 o (MeNa) + (c;ngieﬂ, M HGI 8L0/812/814 (Bramd5 N
fram N1-CO B6- 198 HSI: | (M ' = 3427 ,

155 NE g%ﬁoegg:m NH-CRESt ags0 | NP?"Q—FS“?' 749‘:3[7@‘*(“&‘) $43D | colourless
(C=Q cy st akcso, NegH| t hgn ag. ( Mebabssg (gﬂzgsl'(m-l, solid
160/[762] ( - BY C2|from N1} CO-B7- 9 .

2 %‘ﬁ?ééf‘ﬁﬂ%* roloyrless [l with ag. 1bIH2)’ substance
840/ 842 1655/ 1635 cfystpls NaOH thdAdaq.
MeNa) +  (C=D) 1 |M HE 8P4/ 826/ 828 (B(O’?_-b)27 Ni
: ESL: | (Mo = 3419
150 SN a?.% Jl\/f"?.&?%é%@*ﬁb“) i’é%?s colourless
y SHaHLCSONEETM, | t hen aql ( M-8eB)8e7/804/€HQ) (N HICI solid
(e bifin M B3 C4 1 ofn NIt COB3- 097 ESlieo | substance
= 3416 (NH), rolodrl esgs Cll( ?1)9
776 (Br); 1655, 1635] criystals I\Ia(} (Crﬁém aq.
162 from 1122 760¢ 7 pE6q [BrasSiiMeH) =eT | dI\IBE ?\aﬁlourless
o0 £l IR [em'] pp. .
8o €15 f'ﬁ)ocﬁhsr\%T%ﬁz- 78|T ol 46 I:Bgi’a %%QA%“L 3339 ( NEPT
col qur | eBEA ICTHFRMER ag. {1 M 796/ 7981800 (Br{2) NHR}pubstance
1653 crlyst ajsst v
164 tN1(B33{ C5 | from N1-CO-B33- 70 C {0.79] ESIE(M+H)Y = colourless
OH, H-C5, TBTU 801/803/805 (Br) | solid
, and DIEA in THF o substance
| 166 {N1| B7 {C45][from N‘I-C_O—BTvOH, 25 C {0.69] ESI (M+H) = 1738, | colourless
| H-C45, TBTU and 830/832/834 (Bry}| 1660 solid
DIEA in THF/DMF - {C=0) | substance
167 {N1j B7 |C50{from N1-CO-B7-OH,] 41 C 1071 ESI (M+H)*f-= 1736, | colourless
H-C50, TBTU and 830/832/834 (Br,)| 1662 solid
- DIEA in THF/OMF ‘ {C=0) | substance
Example 2.

0.5 m! of 1M agueous sodium hydroxide solution was added to a solution of
85.0 mg (0.102 mmol) of ethy! 4-{1-{3,5-dibromo-N-[[4-(3,4-dihydro-2(1H)-
“oxoquinazolin-3-yl)-1-piperidinyljcarbonyl}-D-tyrosyl]-4-piperidinyi}-1-pipera-

zine-acetate in 3.5 ml of methano! 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
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LI OH,

t hen ag.

N1-CO-Bl1- 78 T 0.42 ESI:

aq. 1M 773/ 775/ 779 (Br2);
( MeH)

o 3
oY (B e

col ourl ess

I M (C=0) HCl

36 N1 B1 C15 from

(M H) -

10T ystal s

HO 775/ 777/ 779 (Br2);
(Br2) 39 N1 B2 C17 fromN1-CO-B2- 76 T 0.46 ESI:
the(EMdH)on of 3328 (\NNHydeehbond axid. THelSidutehwas left td stand for 2

|
a5 il werseoIBee
Thé ot dilnter Ras e?z@p@ra@ed@oﬁﬁ'a it the res d%ﬁ?\ﬁ?aé Hléested with

Cl6 wth

féob i dipr the

ag.

1653 ¢
a'9¢8Y

31'775) 777 (Br2
a fews Ipsrofavaiesto elinorate n@rgamp saltavllel&/ﬁo\a ndfo

= col ourl ess
t hen aq.
797/ 799/ 801

LI OH,
(MNa) -

Cl4 with
M

rs—md

5 thef Hfleied” TH3 Goly e SodwEly L Ry g@%a?%q @8 by
ether yatalislded BON mghenvagt thbM")J‘)IGF col@)@:rlélés Biys€xe. from
-CO- Bl - 97 ES = col ourl ess C18 with ag. IM
EShE: 700 MR EeERRR3HH0 801 Oy then ag. 1M K
ggl yﬁr IBiNFﬁ} : %%ﬂgg(gf% $g7IE$I89/ (7$';A1Hz Br2) crystals
LION, then ag. 1IMHCI 48 N1 B2 C21 from N1-CO B2- 2
The%héwﬁw%c@rﬁpo:uncd%l oofugreln%“?asl formula N-B-C were pre;jared
analogously:
Ser.[NI B ] C Remarks % 1 EI Ry MS IR[ecm™] | mp.[°C]
no. yield .
4 IN1; B1 | C4 | fromN1-CO-B1- 88 | G |0.02] ESI:(M-H) = colourless
C3 with aq. 1M 802/804/806 (Br.); crystals
NaOH, then ag. (M+Na)” = '
1M HCI 826/828/830 (Br,)
6 [N1| Bt | C8{ fromN1-CO-B1- | 88 | G [0.02] ESI: (M-H) = 3420 (NH, - [colourless
C5 with aq. 1M - 801/803/805 (Brz); | OH), 1734, | crystals |
NaOH, then aq. (M+H)" = 1653 (C=0)
IMHCI 803/805/807 (Br2);|
| (M+Na)’ =
825/827/829 (Bry) |
8 |[N1| B1]|C8{ fromN1-CO-B1- 96 | G [0.02] ESI:(M-H) = 3420 (NH, |colourless
C7 with aq. 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] fromN1-CO-BT- | 72 | G |0.03] ESI (MH) = | 3413 (NH, {colourless
C9 with agq. 1M 787/789/791 (Bry);| OH), 1707, | crystals
NaOH, then aq. (M+Na)" = 1653 (C=0)
IMHCI - 811/813/815 (Bry)




Cl9 with aqg.
then ag. 1 M
N B C Remar ks

1 M 786/ 788/ 790 (Br2);
HCl 810/812/814 (Br2) 106 Ser.
yi el d

crystals

(MtNa) ' =
%E RT MS MR [cm] np. [C]
51 NI Bl C23 from NI1-CO-Bl- 12 ESI: (MH)-

col ourl ess

C22 with ag.

no.

Li OH,

~1M 787/ 789/ 791 (Br 2) anor ph-

Ser.| Nijj BH G hen RemarksMl ods YHCl EEuRsfance M$2 NI [BR [€83] f]rrop[°C]
no.| N1-CO-BR- 14 ESI: (Mg F clol odrless C22 with ag. AM
7£88/17901 792 (Br2)_amarpht 111QH; then aq M_qus ]
T3 N fcf G oG RREB1 0 b | Pof ]~ G5 oo 3 (et (fwlegiouess
3 647 cpl chwitress 1IMCH wi tp . || 1azereBpd BrPNH,T he33 [agrystals
1S bf (%] iudH® f\/ﬁlﬂlfl | 17?{9 Fes0" 101 559 oo
@ with]aq. MHQc=0] crybta s |3i6EIBERNERIAq. citrilc
acid 68/ N1 Bl C33 ffom NI- Bl - (M]?-Hpog:51 ESI :
thilves %ggs( Ea?i)o) cu'slssgrls i Jg&?q\qﬁéstﬁgé%s mHa s
22 |ININB3RI1ICR romMNIrEB3CO- 871- 79 1 (. BOI: E@?H)*FM H)125=(NHB’3 Zolourless
C=Q) cplOupikeRSIMCR7 W thjﬂaq. | M3g8dé &3/ | % )| crystats
cry§tal SNab'qu'q’en%Q.m aq.] 1INl (MFNa) " 805/ 07/809
Br 3) ’ ‘
1M HCI
23 |[NT[ B4 | C2 | from N1-CO-B4- | 99 CESE (M+CIY' = | 3419 (NH), |colourless
| C1 with ag. 1M 748/750/752/754 | 1655, 1628 | crystals
NaOQH, then aq. | (Cl); (M+Na)" = (C=0)
IMHCI | 736/738/740 (Cly)
| 24 [N1}B5 ] C2 ] from Ni-COB5- | 68 ESI: (M+Cly = | 3419 (NH), {colourless
. C1with aq'. ™ 822/824/826/828 | 1655, 1635 crystals
NaCH, then aq. (Bra); (M+Na)’ = (C=0)
1M HCI 810/812/814 (Bry)
25 N1 B6 [ C2 [ from N1-CO-B6- | 98 - ESE(M+CIy = | 3427 (NH), {colourless
C1 with aq. 1M 7_’72/774/776 (Br); | 1630 (C=0) | crystals
NaOH, then aq. (M+Na)* =
_ 1M HCI 760/762 (Br)
~ | 26 N1} B7 | C2 | from N1-CO-B7- | 99 ESI: (M+Cl) = | 3419 (NH), {colourless
| C1 with aq. 1M 836/838/840/842 | 1655, 1635 | crystals
NaOH, then aq. (Bry); (M+Na)" = (C=0)
1M HCI | 824/826/828 (Bry)
27 IN1[ B8 [ C2 | from N1-CO-B&- | 89 EST (MFCly = | 3419 (NH), |Colouess
C1 with aq. 1M 714/716/718 (Cl); | 1655, 1635 | crystals
NaQH, then aq. (M+Na)" = (C=0)
1M HCI 702/704 (Cl)
28 |N1 B3 | C4 from N1-CO-BS- 97. ESI: (M+Cly = | 3416 (NH), |colourless
C11 with aq. 1M T72(774/776 (Br); | 1655, 1635 | crystals
NaOH, then aq. (M+Na)* = (C=0)
1M HCJ 760/762 (Br)




70 N1 Si C35 from N1-CO-13i- 82 1 0.52 ESI: (MH- =
colourless C28 with aq. 1M 780/ 782/ 784 (Br2);
crystals LiOH then ag. 1iM (MtNa) = HCI 804/ 806/ 808
(Br2) 71 N1 61 C36 fromN1-COBl1- 76 1 0.54 ESI: '
(MH - = 1658 (C=0) colourless C29 with ag. 1 M

Ser.| Nq4B706/ 798 Remarhs ciySk al EI | R OH, t He% aq. |i IRlem™] | mp. [°C]
no.| (N#WNa) ' £ HCl 818/ 82()2&&{2 (Br2)j72 Ni 131 C37 from
| NH-CdBLd 75 1 Q0 53 ESI: {MIH-{=_1707 1654
35 R\ EulG 1 FomeBCRERn [ aff | 'NCgSh/ BRMAD ¢ 3739 (NEpoiouress
criystijal s| (1t @kth ag.Hen | aq. M ( MF-RRE/T981806(Hr,) § BRY,)3 B8E3H 3Gystals
(Br2) 107094 C Renprkls U9El Rr M5 I Rj[cC _'81 np.
[d] Ino. t?e1 ﬁe"fg ﬁf B1 (B8 [frofn NI CO Bl - 13 T8 47
ESl: [(M —|) HEbl ourfess | C31 wlth aq 1M 849/ 851/ 853
36 [NBEA) [;CT6] y:smahscosn A, 78 NEm |acg2] | = Ha colourless
8143/ 875/ B JAINL 81 d39 1 1- 68 1
0,49 |ES| 34%5‘341‘1711, 1657 cp 7%(??% B o oprystals
I M 780/ 78t gen @ N | (C=Q) drystal SM+H} G—| {hen aqg. {IM
HCl 75 N2 B2xEB3 from N2- CO- B2 77@&7&/7@@52) ESI: (M H)!
={coljour) ess C26 wi {h aq. IM794/?|3§ 5 (Br2);
clystlal s| UOCH, then aq. 1jM (jMtNa) 18/ 820/ 8272
| | (Br2) -Tp- R2- B2 C34# frgm N2- C{F B2r99/861 (Bl'zq) 54 ESI:
30 [NAVEE T kR TcBac P! "'"‘?5%5‘%_[}@-@ TS5 A, Jcolour
1947 196/ 795 NP2 B |29 s SO hep Sag Nt Jforouriess
- (IMeNg) " C16 with aq. 1M 77217741776 (Bra); NH% 1653 crystals
LiOH, then aq. 1M Iy (M+Na)’ = - {C=0)
HCI 796/798/800 (Brs) _
{ 40 {N1{ B1 {C17} fromN1-CO-B1- | 70 | T |0.42] ESL(M-H) = 3420 (NH, |colourless
‘ C16 with aq. 1M ' TT3(TT5/TTT (Bra); | OH);'1653 crysfals
LiOH, then aq. 1M | (M+Na)* = (C=0)
_ HCI - 797/799/801 (Bra)
45 |N1| B2 |C20{ from N1-CO-B2- 086 ES:(M-Hy = | colourless
Ci8 with aq. 1M | | 786/788/790 (Brs) crystals
LiCH, then ag. 1M
HCI
46 | N1 B1 C20) from N1-CO-B1- 97 ESI: (M—H)‘=‘ _ "~ |colourtess
C18 with ag. 1M ' 787/789/791 (Bry) crystals
LiOH, then ag. 1M
, HCI
47 |IN1] B1 |C21{ from N1-CO-B1- | 86 | ESI: {M-H) = : colourless
- C19 with ag. 1M 787/789/791 (Bro)y | crystals
LiOH, then ag. 1M ' '
_ HCI
48 [N1| B2 |C21] from N1-CO-B2- 2 ESE (M-H) = colourless
[ €19 with aq. 1M 786/788/790 (Br,); crystals
LiOH, then ag. 1M (M+Na)" =
HCI , 810/812/814 (Br)




HCl 818/820/822 (Br2) 77 N2 B2 C35 from N2-CO-B2- 76 1

0. 54 ESI:

(M H)-

1M 793/ 795/ 797 (Br2);

1657 (C=0O) col ourl ess
t hen aq.

crystal s

UCH,

I M

C28 with aq.

(M:Na)© = HCl 817/819/821 (Br2) 78 N2 13-2--G3_7 from
N2-CO-B2- 86 1 0.56 ESI: *(MH" = colourless CSQ Wi th
Ser.) NJgB 1 321/ Ramrko5 (IB*2) | Ebf Wetlal s MBH, tHelRlao'l || mp-[°C]
no.| (IMENR)' [ HCI 845/ 8474dtd (Br2) 79 N2 B2 C38 from
2-CO-B2-_77 1 Q 66 1ESL.L(MH" = colourleqs  C31 with
STINL P I 336@%&?@@6'(8@) ctystal = MHBT (hen aq. [efpuress
(IM-NR) * :CZﬂGBlith&Sb‘Vl\BES/ 890 (PBr2) 78078999 from | amorph-
- QO B2rion: t];é i@ -5-F Of 57|ESI: (MH F 1711 (cPO))
ol olir | ess C3 "aq ﬁ' ag. M 7934795/797 (Br2) crystgls
YoH, [ t hen agH 82| N2| 611 C2 from N2{CO B11- |sbstance
52 [NHB2 ((Mfﬂbnﬂ\lﬁeﬁ-mol ougTEss] U wstivEd: =0 IV anor JBolourless
HiOH th 0. 1M HCl} su Ser. NB C i
Rermar ks %&M&FSW IR[cm’ %I %I %9%%2)3 ield 85 Nrereh I
Ti 2 THehthanamoi®]- 971 00.12 ESI: (MH{ = ous
golgurlgss @&p wth aq.|0.AM 88/ 790/ 792 (Br2) substancel
grALslt b D 1M 26 N1.B1 €43 from i
53 N1 Iﬁ%ltmr%&'@%g. ﬁ _E%?: (NFH)! ES} MBRO G4 ss a1 PYigpress
aq. {0. 1M GB8th/OIMO2? (Br2) [crystal s . amorph-
LiOH, then ag. | ous
citric acid , substance
54 [N1[B10| C2 i from N1-CO-B10-] 21 ESI: (M+H)+5648 1711, 1639 c;olourless
C1 with aq. 1M ' {C=0) crystals
LiOH, then aq.
; citric acid
68 [N1| B1 |C33| from N1-CO-B1- 77 I |0.51 CESIE (M-H) = 1655 (C=0) |colouriess
C26 with aq. 1M 781/783/785 (Bry) crystals
LiOH, then aq. 1M : |
| HCI ' ‘
69 [N1| B1 |C34{ from N1-CO-B1- | 75 | [0.80| ESI{M-H) = 1637 {C=0) jcolourless
C27 with aq. 1M 781/783/785 (Bro); crystals
LiOH, then aqg. 1M (M+Na)" =
HCI 805/807/809 (Br»)
70 [N1] B1 |C35] from N1-CO-B1- 82 I {0.52] ESI: (M;H)'= colouriess
C28 with ag. 1M 780/782/784 (Br.); crystals
LiOH, then ag. 1M (M+Na)* = '
. : HCI 804/806/808 (Br»)
j 71 INt| B1 ]C36[ from N1-CO-B1- 78 P 1054 "ESI (M-HY = 1658 {(C=0) jcolourless
‘€29 with aq. 1M 794/796/798 (Bro);{ crystals
LiOH, then ag. 1M (M+Na)* =
, HCI - 818/820/822 (Br,)
72 [NT| B1 [C37| romN1-CO-B1- | 75 | 1 |0.53] ESI (MHy = | 1707, 1659 |colourioss
| C30 with aq. 1M 808/810/812 (Br2);| (C=0) | crystals
LiOH, then aq. 1M (M+Na)* =
HCI 832/834/836 (Br,)




UCH,
D 10. 15

ESI: (MH)-

col ourl ess
787/ 789/ 791 (Br2) crystal sl9%L] QN

then ag. 0.1IMHCI 89 N1 B2 C43 from N1-CO- B2- 76
A1 with ag. 0.1 M
then aqg. 0.1M HCl 90

NL B2 C42 from NI-CO-B2-.- 86 D 0.16 ESI: (MH' =
colourless  CA0 with ag. 0.1 M 7871789/791 (Br2)

Ser.| Ny \Ritlafs| uBematkgen hq% d.HY 91 M® B2 4 'Riesnl [ mp.[°C]

no.| N1-CQ-B2- 86 M 0.24 [Esbid |(M{H)-[ = 1653 (C= |
N NI c1i withlag 10 1M 801/803/805 (IBr2):

73 [NIPEE; c['srf‘r’ﬁﬂ*rt‘tq{s K ed® (MIA7E 551G tos/ 805/ sfppiouness
(Br2) 92 R81wthagi¥riom NI- CD B2849851K50 (@3 [ESI : (M Hytystals
=| col ourfiess the%g,hm th ad. I\/I?I\I;) M S(kﬁh%ﬂ 819 (Br2):

850/ E;le/s 843 %’2; o NI B(2 2 f @5%87@187&@@2- 61 D 0| 06

| 74 [NERBY [CRa Worn:Nl—@SQS’(—C:CB)E gol IDJJ}Q eSBSE WIHWT hl?'/lm, mﬁa qolourless
OPLop 0k oy ol [ S )
0 0. 95 ESPH. tereg-IMy col gur[es§ C with adg.
815/ $17//819 (n2); drystal's| LION then ag. |M (M’

7= IN Ho —94.2/.91 n/ua0 2\ Br2)- I( A{-SI\WRA 1/ 94’2 (Rr 2 oUTioss

108 | S5 TR EORG - B2 T E R Yem{'] mp. [P
C26 with aq. 1M 794/796/798 (Bro); crystals
LiOH, then aq. 1M - (M+Na)* =
| ~ Hcl | 8181820/822 (Bry)
(776 [N2[ BZ | C34| from NZ-CO-B2- | 76 | 1 [054] ESE(HH = | 4700, 1637 [colouriess
C27 with ag. 1M 794/796/798 (Brz); (C=0) crystals
LiOH, then ag. 1M (M+Na)* =
| ~ Hal | 81878201822 (Br)
A4 77 IN2] B2 |C35{ from N2-CO-B2- 76 1 1054 ESI: (M-H) = 1657 (C=0) oolourfes_s
C28 with aq. 1M 793/795/797 (Bry); crystals
LiOH, then aq. 1M (M+Na) =
HCI 817/819/821 (Bry)
-78 |N2{ B2 (C37] from N2-CO-B2- 86 [ [0.56 ESE (M-H) = _colour!ess
C30 with aq. 1M B21/823/825 (Bry); crystals
LiOH, then aq. 1M (M+Na)" =
HCI 845/847/849 (Br,) |
79 |N2| B2 IC38[ from N2-CO-B2- 77 1 10.56] ESIE(M-H) = colourless
C31 with ag. 1M 862/864/866 (Bry); ' crystals
LiOH, then ag. 1M (M+Na)*' =
' HCl 886/888/890 (Br,)
80 {N2] B2 [C39| from N2-CO-B2- | 71 1 10.57] ESL(M-H) = 1711 (C=0) [colourless
C32 with aq. 1M 793795797 (Br,) crystals
LiQH, then aq. 1M
HCl |
82 IN2iB11| C2 | from N2-CO-B11-| 83 ESI: (M+H)™ = 696 colourless
| C1with aq. 0.1M amorph-
LiOH, then aq. ous
0.1M HCI  |substance




no. yield 120 N1 B30 C2 from N1-CO B30- 40 ESI: (MH)-
= colourless O with aq. 1M 785/ 787/ 789 (Br2);
anor ph- NaOH, then ag. (M+HF' = ous IM HO 787/789/791
(Br2) substance 121 N1.B30 C4 from N1-CO B30- 48 ESI:
(MH" = colqurless Cll with ag. 1M 785/ 7871789
Ser. '@%rBZ);CaJnDrBHmaNQO—L t er] Blq.Re([WrH) ' MSus 1 MIR@gm™1 | mp.[°C]
no.{ 787/ 489/{791 (Br2) supgbmricei{ 126 NI B7 C15 from
Nl- C. B7 77 C_0.00 §7: (MNEHY. = col ourl ess Cl4 with
2

8 NfJ}BY\CR% 7547 PS5 Yy ‘Qobid EPONMY Fen| ag. 1m [colourless
slibstjancé>40mM@h ad. D71M\1 B8 (C1% f r|oi#8INee/TR-(BBBF 100 C | crystals
000 |ESI{: L(@#rfaenﬂaqco ourlles$ Q14 with ag. [IM 651/ 657

Cl ) fsoll]i d n aq. |M substance HJ 134 N1
30" ¢47 |fr ofh M%oaso 48 KK 0.25 ESI: (M{H) =

(
B
86 [NdpBoyChHskom B4 EL0ABT-N aaF. [T 8] 789 (\8d)y EBr2) sol 1 d|colouress

L{ OH, trqﬁ@@h%lklgl,'wbst arce HCJ-,sgﬁg /J(g;zdgﬁp CA8 fronncrystals

NIL- CO- B30 0.4 ESli: (MrH) = co ess C44
W thlaq.| HRH8EN289/(791 (|Br2) soI id LiOH [then aqg.{1M
substange bi@uﬂl:ﬁ6 NI B30 C49 fjrom N1-CO B30- 788 KK
0L-101.ESH- MHEL. = dolaoydl ess-1CA6.\wi-th ag 1M
89 {NJ 3%%'7??/ 7@3" ?JEP?)BQSOI iq L'fﬁ':ﬁs t hen- 7 T M subst an¢®louriess
] HCl 137 |N#1 B8 aCAAM|r om N1- CO- BZ87/78A7THKBG) |24 ESL = | crystals
(MrH = |coloriass. '
oy ' _ 0.1M HClI
90 {N1| B2 [C42| from N1-CO-B2- | 86 | D [0.16] ESL(M-H) = : colouriess
. C40 with aq. 0.1M 787/789/791 (Bry) crystals
LiOH, then aq. '
0.1M HCI ,
91 [N1| B2 | C4 | from N1-CO-B2- 86 | M10.24 ESL (M-H) = 1663 (C=0) [colourless ‘
| ' C11 with aqg. 0.1M 801/803/805 (Bra); crystals
LiOH, then aq. (M+H) =
. 0.1M HCI 803/805/807 (Br2) ,
192 [N2IB2 [ C4 | romN2-CO-BZ | 63 | M {0.31 ESE: (M-HY = colouriess
: C11 with ag. 0.1M B15/817/819 (Bro); | crystals
LiOH, then aq. - (M+Na)* =
0. 1M HCI 839/841/843 (Br.) :
97 [N1{BZ | C2 | rom N1-CO-B2- | 61 | D [0.06] ESI: (M-Hy = | 1653 (C=0) | calouriess
C1 with aq. 1M . 801803/805 (Bry); crystais
LIOH, then ag. 1M - (M+Na)* = '
' HCI 825/827/829 (Bra)
98 [N21 B2 | C2 | from N2-CO-B2- 73 D 10.05} ESE(MH) = [ colourless
C1with aq. 1M . 815/817/819 (Bru); crystals
LiOH, then ag. 1M (M+H)* =
HCI 817/819/821 (Bro);
(M+Na)" =
839/841/843 (Bry)




| M 801/ 803/ 805 (Br2) solid LiOH then
HCl 139 N1 621 C48 from N1- CO B21-
(MrH) = cdPburless C44 with agq. IM

C45 with aqg.
ag. 1M substance
51 KK 0.11 ESI:

801/803/805 (Br2) solid.- LiOH, then ag. |IM substance
HOL_ 110 Ser. N B C Remarks V. El R M5 IR [cm'] np.
Ser.| N'|cp yiRamprem 3 Nu YB3 EG4B: r om MS cO B3 1IR frm kK] mp. [°C]
no.| O0.11 ESl: (MtH) = colymu|ess C€44 with aqg. |1M
rmén nl% (B2} _solid 1 1LHOH ilﬁw_m&bgt_an@glﬂ_
120/N 191% ™ BIE TG 8% Ni-lco B3 EoFA9HIC 023 Es); |Colourtess
(IMtH) =| cel wilirdedd |C45 Wi thh aq?85!7IW&36E2m4/ 806 ( Bri2jmorph-
qdolid _Ir.g'(_l)H Eﬁéﬁ@ . 1M substancegyHEl= 146 NI 931 [CAQ ¢
firom N1 @%‘E&' KK 0. p7 {ESL Wﬁgﬂ_ coI curl ess [C46
Vi t hf ag 8044806 [ Br[2) $ B &) |t hen ag. [s4a¥ance
[121]NH BB@t@h“&omN@CQ—BﬁF N48 6P 1 [649 fraﬁm(ibl-l—{)GO 21- 92 HKkKolourless
g. 08 ES| 44 WOl our| ess 1M he
g§01/]803f 805 - Br% splid | LIOH, @en 788 @?ZR/I subst ande™ P
MOl 150 N ﬁlemfr {rom N1-|CO- B32- MI'# RK 0f14 ESI: { ous
MrH) = 6751melopur | ess  [CAY wi | rerame7bMesglli d  Li OHsubstance
- + - AN LN cubhot nea HCl
126 {NT] IqB'%" CHI oM NGB T o77 |G [0.00(  ESF (M+H)" = colourtess
' C14 with aq. 1M 77317751777 (Bry) solid
LiOH, then aq. 1M ' substance
. HCI , .
127 N1} B8 [C15| from N1-CO-B8- [. 100 | C [0.00] ESI: (M+H) = colourless
C14 with ag. 1M 651/657 (CI) solid
LiOH, then ag. 1M | substance
_ B HCI - - _ .
134 {N1,B30[C47| from N1-CO-B30- | 68 [KK|0.25] ESI:(M+H) = colourless
' C45 with aq. 1M 787/789/791 (Bra) solid
LiOH, then ag. 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 aq. 1M substance
HCI
1136 |[N1|B30{C49]| from N1-CO-B30-] 78 |KK|0.10] ESI (M-Hy = colourless
C46 with ag. 1M 785/787/789 (Bro) |  solid
LiOH, then aq. 1M ' substance
7 HCt _
137 [N1{B21{C47] from N1-CO-B21- | 81 [KK[0.24] ESI-{M+H) = colourless
. C45 with aq. 1M 801/80G3/805 (Br,) solid
LiOH, then ag. 1M substance
HCI _ _
139 [N1{B21/C48] from N1-CO-B21-| 51 [KK[0.11[ ESKk (M+H) = colourless
| C44 with aq. 1M 801/803/805 (Br,) solid
LiOH, then aq. 1M substance
HCI




157 N1 B21 C51 fromNL-COB21 75 Q0.35 ESI: (MtH) =
colourless C50 with ag. 1M 801/803/805 (Br2) anorph-
Li OH, then aq. 1M ous HCl 4%bstance 158 N1 32 C51

“from N1-CO B32- 20 KK 0.13 ESI: (MH = 673;

e

N

colourless _Ch0 with ag 1M (MH)' = 675 anorph-  Li OH, §
Seri NhEn| &) 1 Rewrrks ol StbbEbhRe | 150 W¢ B31 |6HAlenT bnj mp. TC]
no. 1- CO- B31- 91 00 O E(}:dﬁs Vi _ colourlgss C50 1
a3 WIS AT s B 598 1R O —thenr—aq oy
iR L gl - CO- 825-|P9riess
O. 25 '§44 Yitter) 1M |col opr | 1M solid
771 {7794 [:8M/ theSaqam ph- |1 G BrC12) OuSbstance
| subsgt ancgid‘llt $er. N B Rf M5 IR
[lcnd]l np. [C] ield 16 m
145 N\%ﬁﬁt@tmfmmm cc@ea'e:z B5I KK ESt@Ue) Fess C50 Wicolburiess
q. [IM 7%@9/% Br2){ anporp Boéréoﬁ?éo%g? n adq. 1Mougq
| isub nce 63 N1 B2p 7 trom N - %:25- 90 KK
q. 17 ESJHOTWREHa=Mol our] ess €45 with ag. {1M substance
177/[779f 781/ HEB arml ph- LIQH, then aq. IM({BrCl2) dus
146 [N B3 T [ TP R 0*831 NG A Ay (Y et SN e ooy
-1 b (ﬂg ] ol S SR I colouriess
187/|789 WG’B?Q)W'S pl i d |Li QH, | #RIBOAGOS B subst ancg solid
LiOH, then aq. 1M | - Isubstance
~ HCI | |
[147 INT[B21]{C49] from N1-CO-B21- | 92 |KK|[0.08] ESI- (M+H) = colourless
C46 with ag. 1M. - 801/803/805 (Bry) | solid
LiOH, then aq. 1M ' 7 ‘ substance
* HC 1 N
1150 N1|B32|C47| from N1-CO-B32- | 17 [KK{0.14|ESI: (M+H) =675 " [colourless
C45 with ag. 1M : | solid
LiOH, then aq. 1M substance
HCl _
1157 IN1;B21|C51] from N1-CO-B21- | 75 | Q |0.35| ESI: (M+H)" = {colourless
C50 with aq. 1M ~{801/803/805 (Br,) | . amorph-
LiOH, then ag. 1M , ous
HCI _ substance
158 |N1]832{C51| from N1-CO-B32- | 20 |KK]0.13|ESI: (M-H) = 673; colourless
C50 with aq. 1M _ (M+H)" = 675 | amorph-
LiOH, then aq. 1M - ous
HCI substance
[159{N1|B31[C51| from N1-CO-B31-| 91 [00[0.60[ ESI- M+H) = . -icolouress
C50 with agq. 1M 802/804/806 (Br,) amorph-
LiCH, then ag. 1M ous
‘ HCI : substance
{160 [N1[B25[C51 from N1-CO-B25-| 82 | Q |0.28] ES&I: (M+H)" = colourless
C50 with ag. 1M | 777/779/781/783 amorph-
LiCH, then ag. 1M {BrCi,) ous
HCI _ substance




HCl Exanple 3 5 Ethyl
4-{1-[3-(1-naphthyl)-N[[4-(2-0x0-1, 3, 4,5-tetrahydro-1
, 3- benzbdi azepi n- 1 o

3 yl')-1-piperidinyl]carbonyl]-D-al anyl ] -4-piperidinyl}
-1- pi perazi neacetate (Ser. no. 81) A tetrahydrofuran

Ser.| NsoBut iCo ( Renmrks of [380. PEWR( §. 84 1) efhiRfcm™] | mp.[°C]
no.{ 4-{1;[3{(1- 10 jeld

161

hyl)l-D-alanvl14d4-piperlidinyl}-1-pi perazi neacetjate
Nbégo erd p B N8 [ ol | Q |96k oFSBIMEH i hut es to [§olourless
qtiryed| Sitsopdthag.om of 140. 356 fresA@®o8%1 Pl ) CDT i|namorph-

JOo nf o t Q.Eé{ﬂ furanj cdoled to -5 C. The reactijon
m xtjure L'bﬁth g tfirred flor L hour at -5{C and 1 ous

Rour| at anbl tem)erature angl conbi ned Wi th the |substance

163 | Ny B2P@a% | Gom NA-COUBZE0 | 59070) KKJ 08% | TEBI. (Men (=PI peT T O MEiduriess

15 1, 3; #.,5; [ o-1,3- Genzop bne-in 14 n _
DVF.[ I n o'éfggvrﬁﬁ?%qg‘g ai n howagtﬁ@%”ﬁ% ure, thgd amormh-
}etrahyd#@ﬁuhfmﬂqw@é di stfil ljled pff #BrChbrmal  pressurepus

a

[

notlher| 15 nlcpf DMF werle
to 100] C fdr

N)L.Q) —

nt ed olurs. The reattion

ddef and the m kture WaYsyubstance

165N

h
016 VB the| r esi due [eriauress
f| ed GSwithalguth Chr orpat dgr aprey/meseyea) pr adi ent | solid
hod %@bf-@i%\’eﬂlaﬁpﬁ\ﬁj i n-h e using mxturep of
| CH orforret

=

Né‘@?‘p%%’at ed d

N0

t
u

—0o o

hane,” mef hangl and conc. anmmon|ja on si l?uggtance
t he app‘f'%‘prlate frdctijons| were triturpted wtH

10

15

20

et her and the solTd obtained (45070 g, 74%0f
theory) was suction filtered and dried. 112 ESI-Ms:
(MtH) + = 724 Exanple 4 5

4 {1-[2-[ (4- ani no- 3, 5-di br onophenyl ) met hyl ] - 4-[ 4-
——-@—Ale hydr o- 2(1 H) -
oxqu|nazoI|n -yl')-1-piperidinyl]-1,4- dioxobutyl] 4-p
i peridinyl ’\)oera2| neacetic acid (Ser. no.

99)
EthytArd -[3rd- Qﬂ%‘thﬂf - 0891 hd detetipbydra43-berzasiazepin-

Y ANt R D S B o

no.&ljitzerland). Mxture: AGY 1: 118.862 ng (0.200 mmol )

of (R S)-2-[(4-am no-3 5-

A tetrahydrofuran solution (20 ml) of 380.0 mg (0.84 mmol) ethyl 4 -{1-{3-(1-
naphthyl) D-alanyl}-4-piperidinyl}-1-piperazineacetate was added dropw;se

~over a period of 40 minutes to a stirred 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 ml DMF. In order to obtain a
homogeneous mixture, the tetrahydrofuran was distilled off at normal
pressure, another 15 ml of DMF were added and the mixture was then heated
to 100 °C for 2 hours. The reaction mixture was evapofated down in vacuo, |
the residue was purified by column chromatography using a gradient method
developed in-house using mixtures of dichloromethane, methahol 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.




15

10

20

25

30

LM, th
 AGVi st TR BARGm

di br omophenyl ) met hyl ] -4-[4-(3, 4-di hydro-2(1

H) - oxoqui nazol i n-3-yi)-1 15 pi peri di nyl]-4-oxobutanoic

acidin 3 m THF, AGYV 2: 512 073 ng (0.200mmol ) of

et hyl 4-(4-piperidinyl)-1-piperazineacetate in2m THF;

AGV 3: 64.220 ng (0.200 nmol) of TBTU in 2 nl DM,
ESIAE:4: YMMMHyH=172400 miol) of triethylamne; 20 AGVY

5: 1.00 mM 4M sodi um hydroxi de solution; AGV 6: 1.00

m 4M hydrochloric acid; AGY 7: 6 nl THE AG/ 1 to 4
Exﬁ%@ geosi tioned accordingly, then pipetted together by

bot 25 and shaken for 8 hours at room
tenperature. The reaction m xtures were concentrated

tion,  e: i i ¢ m_of ethyl

(R AT TR s BT Posorher b elned-Einss doalEyd-24t i
. ) i . ealuti d
X B PR3 SRRSO “The
Pipgragingaestiaesid (Saximodd8kol ved in AGY 7 and after the

d.30 for six hours. at roaom
_'terrpera.t ure. The reaction mxtures were neutralised by
Thid &ed ﬁ@ﬂo]lbﬁﬁ}g%fyrﬂ@ée@wér%%rﬁ Eﬁf‘ﬁdﬁag?ﬁje ?}\ﬁewspeed
eva&gratl on. “"The residues obtalne re eac
ASWRAeQ pyribesising robot (Chdmspekdoltdg dRheinstealte 82 0CH:4302

‘ sanpl es were in each case separated using
AUQSL%E‘E[%ES)&WM atus 113 (Agilent Technol ogi es,

Mixtdeg:l ent 1100 Series Mdul es and Systens for HPLC and
?roducts of interest were collected under

0.26@ mraal) op (S 24(4remind-Beeze- dr i ed.

e T S S -

f ol piperidigy-drpambudsncif agidng3anl TaFrul a N-B-C were
ously: 10 1Ser. N B C Remarks % M5

I
AG\Pézegfa.E)?g mg‘? ?0a288 mmol) of ethyl 4-(4-piperidinyl)-1-piperazineacetate

in 2 mi THF;
CAGV3:  64.220 mg (0.200 mmol) of TBTU in 2 m DMF;
AGV4:  1.00 ml (1.00 mmol) of tiethylamine;
AGV §: 1.00 mi 4M sodium hydroxide solution:
AGV6:  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 mi 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 6, 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




hTey

no. yield

8 ESI: (MHy =
(MrH)© = 805/ 807/ 809

100 NI B12 C2 coupling of N1-CO B12-OH with

803/ 805/807 H Cl and subsequent (Br2);
sapdd¥fication with ag. NaCH

(Br2) 101 N5 613 C2 coupling of NN5-CO-BI3-OH with 6
= 2 HCl and subsequent saponification

(Aguqnﬁ T&ahpmamasaegﬂwt 1140 &n@suuoaiuﬂgs eﬁd 1SysCDnSfer-HIPLC
andi M) BR

saponi ’i cat [ é%/&%f)ﬁm% Sﬂg@ﬁ 3(8%
eanrM@e@frmeié’«dﬁe&Sl

Ylei(glgzﬁeauen{)

S s eptrolgTs

(MtH) 673 Hd and

ponlflcatlon with aq. NaOH 104 NT B1l6 C2

NPﬂ;*@Dm)ﬁmwthﬁ ESI :

(M H)-= 735/ 737

= 737/ 739 (Br)

5  ESHRS: }8@%%&6
saponi f| catl on Wt @%%H 105 N1 617 _C2_ coupling
of NI -CQNBEIH}@—BWIBM/BOG(B[:}I) (MtH) = 699 HC and
subsequent saponification with ag. NaCH 106 N1 618 C2
coupling of N1-COB18-OHwith 4 ESI: (MH) = 689 HO
Th@ﬂﬂiow’g aén@@%ﬁéréﬁb @éf]r Ser .
ena E % N5 gﬁ@a @%I%egil\lg %oupl i ng
anapgayshco B1 9- 01-1 W|th 4 ESI : (MH)" = 712/ 714/ 716
10 H C and subsequent (Cl2); (MH) "~ = 714/716/718
: saponification with ag. NaCH (Cl2) 108 N1 B20 C2
| Ser. | BO p?,l ng [of NI - CORB&arkdT W Th 47ES, [(VFH) = /%—Hrel—'
‘ and subsegquent
| no. _ yield
[ 100 [N1]B12]C2] coupling of N1-CO-B12-OH with| _ 8 ESI: (M-H) = 803/805/807
H-C1 and subsequent (Brz); (M+H)" ='805/807/809
saponification with ag. NaOH  (Bry)
101 N5 B13| C2{ coupling of N5-CO-B13-OH with| 6 ESI: (M+H)" = 682
~ H-C1 and subsequent
saponification with aq. NaOH
102 {N1| B14|C2| coupling of N1-CO-B14-OH with| 6 ESH (M+H)" =767
H-C1 and subsequent
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 ag. NaOH _
104 [N1[B16| CZ] coupling of N1-CO-B16-OH with| 6 ESI: (M-H) = 735/737 (Br);
H-C1 and subsequent (M+H)" = 737/739 (Br)
saponification with ag. NaOH '
105 | N1[B17 [C2] coupling of N1-CO-B17-OH with[ 10 ES!: (M+H)” =699
H-C1 and subsequent
saponification with aq. NaOH
106 | N1 B18| C2| coupling of NT-CO-B18-OH with| 4 ESI: (M+H) =689 -
H-C1 and subsequent
saponification with aq. NaOH




saponification with ag. NaOH 109 N1 B21 C2 coupling of
N1- CO B21-CH with 13 ESI: (MH- = 799/801/803 HC
and subsequent (Br2); (M+H)J4 = 801/803/805
saponification with ag. .NaCH (Br2) 110 N1 B22 C2
couplinpg of NI-CO B22-OH with 4 ESI: (MH) H Cl

Ser. | \incBslibsbquent 86BMBBRES69/ 871 (BI’/B) saponi f il&t i on
no. |Wth ap. NaOH 111 NI B23 C2 coup| g )f N1- CO- B23- OH
ith 1R ESI: (MtH) = 691 H Cl and subsequent

W
107 | N4 pBHY f €2 peauplingvoft IN1- @@BI\&QHI witt?| N# BR4ESR (Mdl)pt 71@7@4/716

Nl  CO B24f OH i) F 699/ 7047
subseqguent szg:li]aﬁg omefql ématl on wWith gcclj{" ’ @mls 4%%/718
B2p C2 coumanwlfcat!liw(BM with 4 ESI (I\/E:(El))

108 ﬁ1 ZolzZioa 11 A1 and. . criheceoccuan IDv

5;302; fl%a%bughﬁ%\ndfw Cg{f‘ BK%BW"Y‘H N I i3*76 Eafséo% 78?

NI | CO- B26f OH W-ThaBd EStsequémtH) I 681 [H- C1 and

cobol (g lorRRABBHGBICR, MR T M b7 T 671 @

109 | I(MB21 | C2 [Fobplimgaf [6LDOE2R6H wifd  EapbrESit (Riijon79wE01/803

Ed (| = obc ettt 02 oo LR ThE gy Bdbios
t

\
0. |Nes@rlotifiatish vErBlaqCRa0bLH i ng bf N6- CO- @3- CH

S

[T N C?ér%’HPLﬁg'c"gW ﬁoﬁ%ok' ach the  SESt MHRS

r
Remar Ks 0)(0 M5 H-C1.and subsequent . 865/867/869/871 (Brs)
' | saponification with aq. NaOH | ‘ :
111 | N1{B23{C2] coupling of N1-CO-B23-OH with| 12 ESI: (M+H)" = 691

H-C1 and subsequent
saponification with ag. NaOH

™72 |N1|B24 [ C2{ coupling of NI-CO-B24-OWH with| 2 | ESI: (M+H)" = 699/701/703
H-C1 and subsequent (Cly)
saponification with aq. NaOH '

113 {N1[B25|C2] coupling of N1-CO-B25-OH with] 4 ESI: (M+H)" = 777/779/781

H-C1 and subsequent (Br, Ch)
_ saponification with ag. NaOH
114 | N1 B26 | C2| coupling of N1-CO-B26-OH with| 3 ESI: (M+H)™ = 681

H-C1 and subsequent
saponification with ag. NaOH

{ 115 [ N1]B27 | C2| coupling of N1-CO-B27-OH with| 4 | ESI: (M-Hj = 671, (M+H)" =

H-C1 and subsequent ' . 673
‘ ‘saponification with ag. NaOH _
116 | N1 | B28 | C2| coupling of N1-CO-B28-OH with| 4 - ESE (M+H)* = 685

H-C1 and subsequent
saponification with aq. NaOH

117 | N6 B21 [ C2] coupling of N6-CO-B21-OH with{ 3 ESI: (M+H)" = 837/839/841
H-C1 and subsequent (Brz)
saponification with aq. NaOH




no. yield

f ormul

118 N1 829 C2 coupling of N1-CO B29-CH with
4 ESI: (MtH) = 699/701/703 H O and subsequent (Cl2)
saponi fication with ag. NABH The Exanples that follow
descri be the preparati on of pharnmaceuti cal

ns which contai:n _as_active

ubst ance any

Ser. c!fb:i?ejccarrpound dtemakgener al fior ¥l

no. | Capsul ps
ctivetin

f or powder inhalation c
redient 10 Conpositi CO{,\L\QJ

h (1): Exdiple |
ning 1 ng of
capsul e for

a
118 | Nona? | Canequatingdef NohOaB2A&OHawith [ve4i n

i s{ ground

| act osg 2D. 0 atirne cap
7110 ng |Met hggmo%ﬁd S g%'t

rep ara ion: {The a
tsappﬁ@caiwntwwhlam Slagltl rlequi rp

B (BhtH)y1= 699g01/703
sul es 50. Zgg

ctive ingtedi ent

bd for inhaled 20

10

15

- 20

supstances:
honogeneously m xed with the | actose.

ol
IIIC Yl UUIIU abll VA~ Ilgl Cul

-t H
Ol 1 D

The m xture is

transferred into hard gel ati ne capsules. 116 Exarrpl e
olution for Respinmat(r) containi I

g
hfgfew.d@%ﬂb%ﬂ&ﬂrﬁ@@mtmrpf phagmeceedsa aj nst

b 8 sy BeREey SR R B R

genemldormmUlawt)t hod of preparation:

Theollﬁxl nh
forn%ﬂéheﬁ) rg

' Example |

' Capsules for powder inhalation containing 1 mg of active ingredient

'Co'mposition:

- 1 capsule for powder inhalation contains:

active ingredient 1.0mg
lactose 20.0mg
hard gelatine capsules , - 50.0mg

71.0 mg

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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15
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The active ingredi ent and benzal koni um chl ori de are
di ssolved in water and transferred into Respinmat(r)
cartridges. 15 Exanple |1 119 nhal abl e sol ution for

nebul i sers containing 1-ng of active ingredient 20
active ingredient 0.1 g

EXCDg@aEition:_l vi al cont ains: _ _
chloride 0.18 g benzal koniurn chloride 0.002 g
25 purified water ad 20.0 m  Method of preparation:

The active ingredient, sodiumchloride and

Inhbiableas domonifor Fspiral® esifainttich $ oy BFabtivaALRIdierd0 117
Exanpl e IV Propell ant gas-operated netering aerosol

containing 1 ng of active ingredient 5 Conposition: 1
c ntains: active ingredient 1.0 ng lecithin 0.1
°@PB£‘§'§’ge| | ant gas ad 50.0 pl 10 Met hod of

1 ppﬁfepmaats on: The mcronised active ingredient is
sI y suspended in the mxture of lecithin

actlgﬁép%p@ Bf I ant gas. The suspedd oM¥s transferred into

beréa&%nmﬁ'i gfoHALSed contai ner w tering val ve.
Exanpl e V Nasal spray contai ﬁ?ﬁdgzi of active -

disqdignedictate 7 0.0075 mg
purified water ad 15.0 ul

Method of preparation:

The active ingredient and benzalkonium chloride are dissolved in water and

* transferred into Respimat® cartridges.

Example I

inhalable solution for nebulisers containing 1 mq of active ingredient

Composition:

1 vial contéi'ns:

active ingredient 01 g
sodium chloride - 018 g
benzalkonium chloride . 0.002 g
purified water ad 200 ml

Method of preparation:
The active ingredient, sodium chldride and benzalkonium chloride are

dissolved in water,
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15

: 20

25

30

20 Conposition: active ingredient 1.0 ng sodium

chloride 0.9 ng benzal koni um chloride 0.025 ng 25

di sodi um edetate 0.05 ngy %ﬁrified water ad 0.1 m

Met hod of preparation: The active ingredient and the
ExSﬁ@kPhﬁnts are dissolved in water and 30 transferred

sui tabl e container. 118 Exanple VI |njectable

solution containing 5 ng of active substance per 5 ni
ance 5 ng glucose 250 ny
e AP EBEE thing gerogohcartainioll PHM ofpctivewatredient

for injections ad 5 M Preparation: dycofurol and

gl ucose are dissolved in water for injections (WI);
Commpaositioh5 serum al bunmin i s added; active ingredient is

1 affsso{ﬁ)/eq with heating;, made up to specified volune
PHI'CRMAMS: transferred i nto anpoul es under nitrogen

act@8Sngrefigapl e VI1 20 inj ect abl1e%§{4ﬁuti on contai ni ng
100 g of active substance per’ Conposi tion:
leciiini ve substance 100 ng nonogot &si um di hydr ogen

prog%@ﬁ%%%%dZS = KH2P(g .12 ngy gé'.souciii um hydr ogen

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.

. Examgle vV

Nasal spray containing 1 mg of active ingredient

Composition:
active ingredient 1.0 mg

| sodium chloride ' 0.9 mg
benzalkonium chloride | ' 0.025 mg
disodium edetate 0.05 mg
purified water ad | 0.1 mi

Method of preparation;
The active ingredient and the excipients are dissolved in water and

transferred into a suitable container.
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Na2HPO4 2H20 2 ng sodium chloride 180 ng human serum
al bumn 50 ng 30 Pol ysorbate 80 20 ny water for
injections ad 20 m 119 P]rlﬁpar ation: Polysorbate 80,
sodi um chl ori de, nonopotassi um di hydrogen phosphate
% l !SOdI um hydrogen phosphate are di ssolved in
or injections (WIl); 5 human serum al bumn is
added active ingredient is dissolved with heati ng;
made up to speC|f|ed vol une W|th Wl transferred into
Pl SO a8 ' er oant ai ni ng 10
nmg of active subst ance Corrp05| tion: Active substance-
10 ng Mannitol 300 ng 15 human serum al bum n 20 ngy
Coﬁtmsam;tl on: Mannitol is dissolved in water for
e | ons (WI); human serum albumn is added,
act%{&p t38r edi ent i s dissol ved Qi@ heating; made up
k peci fied 20 volune W|thW~ nsferred into
gluk8s ?h@ .
vials; freeze-dried. Solvent for hilisate:
humahysgarhaleurfia = Tween 80 20 nmg 10nagni tol 200 ng 25

er, for injections ad 10 ml  Preparati on:
gly%‘t orbate 80 and mannitol are?d? 8%l ved in water for

walcplf@qhjeetiond X! ); transferred gpfo anpoules. 30 120

PreQ‘aration-:

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 Vi

Injectable solution containing 100 mg of active'sdbstance per 20 mi

- Composition:
active subsfance : | 100 mg
monopotassium dihydrogen phosphate
=KHoPO4 - 12mg
- disodium hydrogen phosphate
=NagHPO42H20 2mg
sodium chloride ‘ : 180 mg
human serum albumin 50 mg
Polysorbate 80 , | 20 mg

water for injections ad : 20 mi
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mada Jhdd sretaphies Wind feaveTed THaGORUIRR0 i 26

Exanpl e | X Tabl ets containing 20 ng of active
substance 5 Conposition: tive substance 20 ny
| actose 120 ng nmai ze st ar 40 ng naghesi um st earate
2 nmg 10 Povidone K 25 18 ng Preparation: Active
E:E#@Lqﬁ'ce’ | actose and mai ze starch are honpgeneously
= granul ated with an aqueous sol ution of
Povi done; m xed with magnesium 15 stearate;

conpressed in a tablet press; weight of tablet 200 ny.
Polyseihpie:8% soslign chipridenmanspatpssaimgihydregan phosphate and

oSS MBS ARl P el

hursare seatreabunings afdeharctive dfgredient leedisshIséRAaA ,he@ﬁhg'ﬁh

for 3 hard gelatine 30 capsules in a capsule filling
machi ne. 121 Exanple Xl Suppositories containing 50

 ExamplefVilicti ve substance 5 Conposition: active

substance 50 ng hard fat (Adeps solidus) g.s. ad 1700 -
rrg .

- Lyophilisate containing 10 mg of active substance

- Composition:

~ Active substance 10 mg
Mannitol 300 mg

human serum albumin 20 mg

Pregaration:'
Mannitol is dissolved in water for injections (Wit); human serum albumin is -

~ added; active ingredient is dissolved with heating; made up to specified

\(olume with Wh; transferred into vials; freeze-dried.

Solvent for lyophilisate:

| Polysorbate 80 = Tween 80 | 20 mg .
‘mannitol 200 mg
water for injections ad 10 mi

Pregarati-on:
Polysorbate 80 and mannitol are dissolved in water for injections (Wil);

transferred into ampoules.



E

10

Preparation: 10 Hard fat is nelted at about 38C,
ground active substance |s honogeneously dispersed in
the molten hard fat; after?ooling to about 35C it is
poured into chilled noul ds. Exanple XI1 15

E Inigcéﬁble solution containing 10 ng of active ,

X ce per 1 m Conposition: active substance 10
ng 20 mannitol 50 nmg human serum al bum n. 10 ny
water for injections ad 1 ml  Preparation: 25 Mannitol

Tablstsytentainine?@ mawitastive substaneet i ons (W1 ); human
serum al bumin is added; active ingredient is
di ssol ved with heating; made up to specified volune

Commbgmwﬁl transferred i nto anpoul es under nitrogen
gas. 122 Patent Cainms 1. Carboxylic acids and esters
QCUﬂeﬁyQﬁEFEB fornulazqﬂﬁblected fromthe group

sisting of :
!acg?g?l [3, 5- di brono]'@ﬁ‘g (3, 4- di hydr o-2( 1
malde-strehui nazol i n- 349lmg 1- pi peridin
car bon D-tyr osyI - 4-pi peridinyl) - 1- pi per azi neace
maég%%umﬁtggra% mg
Pmﬁdér%e k3%55 di bronD %[n{aé (3, 4-di hydr o- 2( 1H) - oxoqui nazol
In
pi peri di nyljcarbonyl]-Dtyrosylj-4-piperidinyl)-1- p| pe

) ra2|neacet|c acid, (3) 1, 1 -dinethylethyl
repat , 5-di bromo- N-[ [ 4- (3, 4-di hydro-2(1H) 5

- Acﬁ%%%smel uaem%eyér)d haRiePqhich %H&%thry%&éaosy' ]

15

20

25

30

Eadper azi nyl)-1- pi peridineacetat e
granle [\giths adiaguenys sojufion (o:BPMmiohydrrmxeﬁi with magnesium

steel'r%t )ES%rQ@s lnat%bYet)pressD elght ‘of tablet 200 mg.

Exampie X

- Capsules containing 20 mg active substance

Composition:

active substancé 20 mg

maize starch | 80 mg
highly dispersed silica 5mg

magnesium stearate 25mg

Preparation:
Active substance, maize starch and silica are homogeneously mixed; mixed

with magnesiurh stearate; the mixture is packed into size for 3 hard geiatine

capsules in a capsule filling machine.
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di nyl J carbonyl]-D-tyrosyl]-1-pi perazinyl }-1-piperidine
acetl c acid, 10 (5) nethyl

_[3, 5-di bromo- N- [ 4- (3, 42Hi hydr o- 2( 1
H) oxoqui nazolin-3-yl)-1-

gl ri,di nyl ] carbonyl]-D-tyrosylj-[1,4"jbipiperidinyl-
—E——'Bﬁ@&& (6)

-[3, 5- di br ono- N-[[4-(3, 4-di hydro- 2( 1H) - oxoqui nazolln
-3 yI) 1 15

gtamde 4' ] bi pi peri di nyl -

-acetl c aci d (7) et hyI
endo- 4-{4-[ 3, 5-di brono-N-[[ 4- (3, 4-di hydr o- 2( 1H) - oxoqui
Compa@uhon~ 3-

Q 1- pi peri di nyl ] carbonyl ] -D-tyrosyl ] 1- pi perazi nyl } -
aCt'(Y?@PBﬁf@k‘ﬁﬁecar boxyl ate, 20 (8) 9S0m

harﬁé‘ﬁﬁ?\ﬁe&l nazo'?sl)(na %réa"m N-[[4- (%ﬁbo%&ydr 0-2(1

0XO0

pi peri dinyl]car bonyl ]- Dtyr osyl ] - 1- pi perazinyl }-cycl oh

exanecarboxyllc <:a acid, 25 (9) ethyl
Prepgrations 4 3] 5- di br omo- N- [ [ 4- ( 3, 4- di hydr o- 2( 1H) - oxoqui n
Hars?jﬁl'_:b_'??ﬂégegr? b L‘t 3§a9b% und agtive rsggsﬁa]nc? is homo geneoysly
dlsp@yaecblm e analbar hand;faataéter cmOUng to about 35°C :t IS poured into
chill é4[35d|brom) N-[[4-(3,4-di hydro-2(1

E@ |nazoI|n3yI)1 30

pi per| di nyl ] carbonyl ] -D-tyrosyl]-1-pi perazinyl }-cycl oh

exanecarboxylic -acid, (11) ethyl 4-{4-[3,5-dibrono-N
Exampie 4, 4- di hydr o- 2( 1" H} - oxoqui nazol i n-3-yl ) - 1-

pi peridinyl]carbonyl]-D-tyrosylj-I-piperazinyl}-1- pi pe

ridi neacetate, 124 (12) nethyl -
ln;edta?[eé%cﬁaﬂﬂdmc&témmdw@mh Né&tﬂe(s’hb%@wcb Bord mitetr ahydr

o-

benzodi azepi n- 3-y!') - 1- pi peri di nyl ] carbonyl ] - D- phenyl al

Corr?ﬂl‘étio [1,4 ]b| pi peridi nyl-4-acetate, 5 (13)
t “an no- , o-di brorm N-[[4-(2-o0xo0-1, 3, 4,5-tetrahydr

active sytstance 10 mg
zodi azepi n-3-yl)-1-pi peridin ar bonyl ] - D- phenyl al
mangﬁ@ - [i4']bipi per| di nyl - 4- ace%‘Hi”gam d, 10 (14) ethyl

humén{sérdrﬁ'a%mﬂﬁr 3, 5-di brono- N-[ [ 444 gﬁg)xo 1,3,4,5-tetrahy
dro-1, 3- '
water for injections ad B Tml

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.



benzodi azepi n- 3-yl ) - 1- pi peri di nyl ] car bonyl ] - D- phenyl a
anyl ]-1- piperazinyl}-1-piperidineacetate, (15) ethyl
4-(1-[4-bronmo- N-[[ 4- (3, 4- giohydr o- 2( 1H) - oxoqui nazol i n-3
-yl)-1- 15

pi peri dinyl]carbonyl]-3,5-di nethyl -D, L- phenyl al anyl ] -4
-pi peridinyl)-1- piperazi neacetate, (16) ethyl

4-{1-[3,5-dichloro-N-[[4-(3, 4-di hydro-2(1H)-oxoqui nazo
lin-3-yl)-1- piperi dié@@p&ﬂm@ﬁyl ]-4-met hyl - D,

L- phenyl al anyl ] -4-piperidinyl}-1 20 pi perazi neacet at e,
(17) ethyl 4-{1-[3,4-dibronmo-N[[4-(3,4-dihydro-2(1

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

plperldlnyl]carbonyl] D, L- phenyl al anyl ] - 4- pi peri di nyl }
- 1- Piapemalic melslsearat esteRSof y8herel Ryfula | selected from the
QﬂR@IIP35bngwﬁ N-[[4-(3, 4-di hydro-2(1

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

pi peri dinyl]carbonyl]-4,5-di nethyl -

(HL- mtfexnw-{akm&ﬂibfém@wqg ﬁﬁﬂ%ﬁ Mﬁbﬁégﬁﬁaﬁ Jaé%m

30 (1
@%@mﬁﬁ%eﬂqw ]@‘&Y sylj-4-piperidinyl -pfperazmeacetate
plperldlnyl]carbonyl] 4- et hyl -
L- phenyl al anyl ] - 4- pi peridi nyl }-1- pi perazi neacet at e,
(20) ethyl 4-{1-[3-chloro-N[[4-(3,4-dihydro-2(1
H) - oxoqui nazol i n-3-yl)-1 125
_ pi peridinyl]carbonyl]-4-nethyl -
L- phenyl al anyl ] - 4- pi peri di nyl } -
(21) ethyl 4-{4-[4-brono-N|[]4-
H) - oxoqui nazol in-3-yl)-1 5
pi peri di nyl ] carbonyl ] -3, 5-di net hyl - D, L- phenyl al anyl ] -1
- pi perazinyl }-1- piperidineacetate, (22)
4-41-[4-brono-N-[[4-(3, 4-di hydro-2(1
H) - oxoqui nazol i n-3-yl)-1-
pi peri di nyl ] carbonyl ] -3, 5-di nmet hyl - D,
L- phenyl al anyl ] - 4-pi peridinyl }-1- 10 pi perazi neacetic
acid, (23) -
4-{1-[3,5-dichloro-N[[4-(3, 4-di hydro- 2( 1H) - oxoqui hazo
lin-3-yl)-1-
pi peri dinyl]carbonyl]-4-nmethyl -D, L-phenyl al anyl ) -4-pip
eridinyl}-1- :

1’ pi per azi neacet at e,
(3,4-di hydro-2(1
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pi per azi neacetic acid, 15 (24)

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

in-3-yl)-1- piperidinyl]carbonyl]
L- phenyl al anyl ] - 4- pi peri di-nyl } - 1- pi per azi neacetic

(ﬁ):l d 4-2q3(528bromo-N-[[4-(3,4- d:thrg 2(12 -oxoqu:nazo!m 3-y|)I -1- 3
ro- - oxoqui nazol I n-

yI ) pkendinyr]garbonyl] D(-tyrosyI]—4 prperfdmyl} 1 -piperazineacetic acid,
p| per| di nyl ] car bonyl ]-4,5-di net hyl - D, L- phenyl al anyl ] -4
eridinyl}- plpera2|neacet|c acid, (26)

p -

(a} { 11[13dlﬁ1&1ﬂn)klehhyb4-m-[:ﬁ B-iBcoa Nt (34 20ty dro-2(1H)-
oxoqui.naz

pi per Y40 3a?£ﬂﬁ9rﬁ'z’%"%§'f@rb@yd I-Dikery Yl piperezinyhi by

eri dp, vlidindacdthRer azi neacetic acid, (27)
4-{1-[3-chloro-N[[4-(3, 4-di hydro- 2(1

H) - oxqu| nazolin-3-yl)-1-

@), PRSP hBRIN N  20 seronprazalinesdopier

ph e
aci Ctl:n;(l]b&)bﬁry{]@{t%og*f;ltﬂl}?tﬁérbhiﬁy(}qwﬂfpéhﬂi}‘l@é@et?d acid,

H) - oxoqui nazol i n
pi peri di nyljcarbonyl]-3,5-di nethyl - D

(5;;: p@%&gﬁ%@i@?%w@hﬁé (@%%M&% p-é%if ?ﬁ-%kgh&%%‘%&h{&ym-
“4- {mnésmmwwﬂmnw»my{rwm {m pare f;f] éﬁibtg

oxoqui nazolin-3,yl)-1-piperi
'L- phenyl al anyl ] -4- piperidinyl}-1- plpera2|neacetate,

(6)5 3B, BRIl N ANGHA-dilydrdt 24 RS Rutazolin-3-yi)-1-

oxqu|nazo 1 n-

pl pepeddinyll¢arbobylhD-iyravihr eiipipipdribiri dbagitioerdidli nyl - 4

-acetate, (31) ethyl
4-{1-[ N-[[4- (3, 4-di hydr o- 2( 1H) - oxoqui nazol i n-3-yl)-1

7)10 ethlendo—4 443,5-dib 2 - i in-3-
(7) y ::{ar[ S ibromo-N {[4 (314] dl!}fydro 2(1 HJioﬁ‘Qﬁt"-"f‘?B’l'% 3

er
Pi’;\‘zjylhlé yrﬁi‘fwflca(m)ylldﬂﬂmbsylﬂ prperaznnyl}

4- (‘%ﬁ%ﬁ'ﬂ%@éﬁ% di brormo- 4- et hyl phenyl ) met hyl ] - 4- [

H) - oxoqw nazol i n- yI ) - 1-piperidinyl]-1,4-di oxobutyl]
4- er| di ngd} R’eram neacetate, 15
(8) —4 -{4-[3, bromo- {[4-(3, 4-d:hydro-2(1 H)-oxoquinazolin-3-yi)-1-
plpendlnyl]carbonyl] D-tyrosyl]- 1-plperazmyl}—cyciohexanecarboxyilc

acid,

(9) ethyl exo-4-{4-[3,5-dibromo-N-{[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-
yl)-1-piperidinyljcarbonyl}-D-tyrosylj-1-piperazinyl}-

cyclohexanecarboxylate,

(10) exo-4—{4-[3f5-dibromo-N-[[4-(3,4-dihydro-2( 1H)-oxoquinazolin-3-yl)-1-
~ piperidinyljcarbonyl]-D-tyrosyi]-1-piperazinyl}-cyciohexanecarboxylic

acid,

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

piperidinyljcarbonyl]-D-tyrosyl}-1 -piperazinyl}-1-piperidineacetate,
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(33) nmet hyl

| -{1-[4-am no-3, 5-di brorm-l;\l-%&4 (3,4-dihydro-2(1 H)-
oxoqui nazol i n-3-yl')-1-pi peri ﬁyl ] car bonyl ] - D- phenyl al
anyl ]-4- piperidinyl}-(S)-pyrrolidine-2-ca rboxyl ate,

20 (34)
methllmgI 3, 5-di brono- N-[ 234d|h ydr o- 2( 1H) - oxoqu
(1Raz6etnd 4 —§amm0—3 5-d;bromo N-[[ ~(2-ox0-1,3,4,5-tetrahydro-1,3-

1- pi p& éﬂinéééf—:l z{: P—é ﬁen%ﬁk‘}%@%&&ﬁﬂ)—%b@ﬁ Ia%ny?,{-l) (S)-

yrro
1-{ ]{1[44]bmrpe§rwiﬂyl54-dtétem;m N-[[4-(3, 4-di hydro-2(1

H) - oxoqui nazol i n-3- 25
yl)-1-pi peridinyl]carbonyl]-D phenyl al anyl ] - 4- pi peri di

'iwl{ }1T'? 6@%-’(1?!#@—!3—'[?42{ I1 ! §4 %Cffﬂ—i,hgf&%h 3.

bf ono-

d)ab‘qodraaepinl-we premdlngqumbony!] D-phenylalanyl}-

d b L]-4- di nyl S lid
.h%h%@f@%%al@?ﬁég%é(w?' retnyl S errel
1-{1-[4-am no- 3, 5-di bromp- N-[[4- (3, 4-di hydro-2(1 H)-

oxqu| nazolin-3-y 1- pi peri di nyl ] carbony[]-D phenyl al
(1%hy Efhyd 4- Br[ﬂe’i‘m@Or&.fi}dﬂQfﬂ)ﬂQ?N[f[@I(men -e34; ptattahydrat &-

127

Eeﬁgg%ag‘%ﬁ)gnw P\M{ peniqinylicasbenyl-B-phenvalandlsti nazol
l n- Biperazinyl}-1-piperidineacetate,
1-pi peridinyl Jcarbonyl ] -D-tyrosyl]-4-piperidinyl}-(R)-
pyrrolidine- 2 - carboxylate, 5 (39) _

- 4 4- dro 2
(18) {é‘lh%ﬁ‘b?n éﬂ[@ (?rr%d y%iL?-Q ﬁ'r%? Iln(31yl) 1-
yI ] pl@epdilayﬂttaibelmw Bﬁfldumemylkl:danyhénwﬂénﬁyurpiberﬁmm} 1-
2-Carboxylic acid, 10 (40)
1- {qp?@%l%cg Feti@o - N-[[4 (3, 4- di hydr o- 2(| H) - oxoqui nazol
in-3-yl)-1-
s) er?/dl) nyl j carbonyl ] -D-tyrosyl]-4-piperidinyl}-(R) -py
(16 r aithvylidr -3, 5-dintibaroyVi[ et - (84 -diihy(d#d2 (ti)-bybdquinazolin-3-yi)-1-

3 -y PRt by L phdaaany 4 piperdinyy-1-

gtﬁerbz@bggétbgg nyl ] car bonyl ] - D- phenyl al anyl ] - (R)-[ 1, 4
[ p| peridinyl-2- car boxyl ate, (42) nethyl
, 5-di brono- N-[[ 4- (3, 4-di hydro-2(1 H) - oxoqui nazol i n

( 7) e%ﬁlyl 4%(1-{3,4-dibromo-N-[4-(3,4-dihydro-2(1 H)-oxoquinazolin-3-yl)-1-

piperidinyllcarbonyl]-D,L-phenylalanyl]-4-piperidinyl}-1-

piperazineacetate,

(18)  ethyl 4-{1-[3-bromo-N-[[4-(3,4-dihydro-2(1 H)-oxoquinazolin-3-yi)-1-
piperidinyllcarbonyl}-4,5-dimethyl-0,L-phenylalanyl]-4-piperidinyl}-1-
piperazineacetate,

(19) ethyl 4-{1 -[3,5-dibrom0-N—[[4—(3,4-‘d ihydro-2(1H)-oxoquinazolin-3-yl)-1-
piperidinyl]carbonyl]—4-methyl—D, L-phenylalanyl}-4-piperidinyl}-1-
piperazineacetate, |

(20)  ethyl 4-{1-[3-chloro-N-{[4~(3,4-dihydro-2(1 H)-oxoquinazolin-3-yi}-1-
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piperidinyI]carbonyl]-Dtyrosyl]-(R)-[1,4']bipiperidin
yI-2-carboxyIate 20 (4 )125
met hyl I'" - [ 4-am no- 3, 5-di brono- N-[[4- (3, 4-di hydro-2( 1H)

- oxoqui nazol i n-

3-yl )puiemiumﬁfcemmwwmdaw Lpuaenpamdyﬁmpmbhdmﬁ} k1, 4

] b| pi peridin carboxyl ate, 25 (44) net
éP%efaF‘B?%ﬁ%}aF@a[m (3, 4-di hydro-2(1

H) oxoqw nazol i n-3-yl)-1-
eridinyl]carbonyl]-D-tyrosyl]-(S)-[1,4"]bipiperidin

(gﬂf 2-cfu Iéo{ﬂy{lﬁld:tremo I4B)-(3, 4 dlhydro-2(1 I—é)—oxoqumazohn 3-yl)-1- -
4- di

i nazg’fqa‘%’{ gf)yy]%r%fnyff SOéTHImeH/I D&spheny!eng 1?1-p§pe'?%z; Is)qu

pi pepigdrigiiceatdeony! ] - D-phenyl al anyl ] - (R)-[ 1, 4" j bi pi pe
r|d|nyl 2-carboxylic 30 acid, (46)
-[3,5-di bromo-N-[[ 4- (3, 4-di hydro 2(1
0 I [
(%)pezrﬁﬁgﬂ%y%g@r b’g@({i%‘-"&wmﬁ W(%O%UTEEOJ"B".%Y%“ di ny
| - 2- p:pebdmyl]marbany 35@&1em;4:m enylalanyl]-4-piperidinyl}-1-
1 5dLbrom)N- [4(34d|hy g(l
Ba{ﬂaﬁ%p inagidy| ) -1
p| per| di nyl ] carbonylj-D-tyrosyl]-(S)-[1,4"]bipiperidin
yl -2-carboxylic acid, (48)

(23) [4{ .8, ﬁ{uhcﬁllcﬁ"oelW[W-Nerdﬁo-QmM)‘dxdthazo%%-yl)-1-

o pBPTRNTSsA T hsRherlanY e pigericinypipi pe

r| di acid, (49) nethyl
[p?éra%?@?%%?%\%'?[ 4-(3, 4-di hydro-2(1

H) oxoqui nazolin-3-yl)-

(2‘? a:(t]g?y‘%/g{bggé‘b%i(ﬁd@)‘*'tﬁé{ ﬁ{# Eh (bxo umfzo?g-ral 3% qyl -4

1 bfbe@lﬂlrfchérb'énfil]iﬂ PPyl 4yl B4-piptiiawior-Rlokrazineacetic

H) - oxoqw nazolin
3- yﬁ?‘ 1- pi peridi nyl ] carbonylj-D phenylal anylj-[1,4']bi

pi peridinyl -4'- carboxylate, 15 (51)
1'-[3, 5-di brom) N-[[4-(3, 4-di hydro-2( 1H) - oxoqui nazol i n

(25)3- 44 ) -{3-bromo-N-[[4-(3,4- d:hydro 2(1 -oxoqumazolm-s-yl) -1-
plperldlnyl ] car bonyl K -[1, 4" ] bipiperidinyl-4
o%iP%QlWlﬂf@ra@n)d] 4(%anet yl-D L-phenylalanyl] 4-piperidinyl}-1-
af£ r\[ge%cﬁ é?gfdbrom) N-[[4-(3, 4-di hydro-2(1H) - oxoqu
Z0

peri d| nyl ] car bonyl ] - D- phenyl al anyl j-[ 1, 4' ] bi pi peri di
20 aci

| (26ﬂyl4r§1 [3{: o f@é%{%&r{{fdf?o’-’rztlMmc&aﬁ%omwnaﬁolm@w11 pi p

~er 'p@bé})da&yq]%%w{]lél—methyl D, -phenylalanyi]-4-piperidinyi}-1-

piperazineacetic acid,

(27)  4-{1-[3-chloro-N-[[4~(3,4-dihydro-2(1H)}-oxoquinazolin-3-yi)-1 -
piperidinyI]carbonyl}-4~meth ylI-D,L-phenylalanyl]-4-piperidinyi}-1-

piperazineacetic acid,

(28)  4-{4-[4-bromo-N-{[4-(3,4-dihydro-2(1 H)-oxoddinazolin—B—ylH -
piperidinyllcarbonyl]-3,5-dimethyl-D, L-phenylalanyl]-1-piperazinyi}-1-

piperidineacetic acid,
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tyrosyl]-[1,4"]bipiperidinyl-4-acetic acid, 25 (54)
-{1-[N-[[4-(3, 4-di hydro-2(1H) - oxoqui nazol i n-3-yl)-1-
i peridinyl]carbonyl]-Dtyro#$36|-4-piperidinyl)-1-pipe
zi neacetic acid, (55) ‘ethyl

-{4-[3,5-di bromo-N-[[ 4- (3, 4-di hydro-2(1

D
4
pi
ra
4
- oxpquj.nazolin-3-yl)-1-
Q er ]og Wp}zl'[yée,tgﬂ rﬁ]h]ﬁ:tﬂ'ﬂﬂu@@f\ﬁ'ﬂ‘i P ipdibydiond(1Hbenzoa
te,
4 R B K PRy carhepy IR byphenylatany-4-
H) - om@nma)zlbn +plpaaylh)aadetate
pi peridi nyl]carbonyl]-Dtyrosylj-1-piperazinyl}-benzoa
te, (57) nethyl

(301 éy@%ﬂﬁﬁﬁ[@ Mh{y@ré %g'ﬁjibfawr%z’cﬁiﬁ 3-yi)-1-

1 pi PWF@FWWWMWM@@!I]%Mrtﬁkm:ﬂ)erﬂdlpylﬁbacehatwI} benz

oate, (58) ethyl
4-(1-[3,5-di bronp-N-[[4-(3, 4-di hydro-2(1

(39) OEthyIJ#Jf{ai[Nl-[[mffﬁﬂdﬁﬁydio-Z(Wl) oxoqumazolrn-S- -1
erldlnylnethyl}

pi perj di Qly bcar bon rosyl ] FF
benz@RERAINY! quggljlylﬁ rosy] 4-p:peradmy} -piperazineacetate,
4-{2-[1-[3,5-di bromo-N-[[4-(3, 4-di hydro-2(1

oxoqui nazol i n- 3-yl ) -

H) -
(329 p. egthyll (@, Sy4}¢ quid]braﬁowmh VipReRyipREiAi) ML d-(E1-hy

at.e,

g’ met h
’ﬂ "3 410+ ﬁﬁqwnﬁfdu\‘%yb) tpinpadiylich4-dioxobutyll-4-
l
1 p| peri d| né?]déé}?réon%fé%%yr osyl ]-1-pi perazinyl }-3-(t
r

i fluaronet hyl)- benzoate, (61) nethyl 3-{I
(335 > gV TR Pt s aibromo N4 B4 dinydro-2(1 H)-
1- pbﬁ@ﬁwﬁewid-s@!)bapbﬂehdw]&r%%\ﬁk;l] THpRERREIY 4.} - benz

oat e
4- {mp[emdmafSM )SDYHOHdbe&mamo[xVPa{éZ oxo- 1, 3, 4, 5-tetrahy

dro-1, 3-
benzodi azepi n- 3-yl ) - 1- pi peridi nyl ] carbonyl |- D- phenyl al

(39nyinkthy! 1PI1RSIRIbRYb-/0g@4BaL-8ih izgﬁéf)
3-{4- [riylaﬂ ﬁo 3,5-dib rormz(%- yg% 18%5% gazolms

dr ol-plpﬁndlnyl]carbonyf] D-tyrosyl]- 4-p1pend|nyf} (S)-pyrrolidine-2-
| n- 3-yl)-1-pi peridi nyl ] carbonyl ] - D phenyl al

;tl%]‘??%pl perazi nyl}-benzoate, (64) nethyl
4 {1-[ 4-ami no- 3, 5-di brono- N-[ [ 4- (2- ox0-1, 3, 4, 5-t etrahy

ro-
(355JI {11 ﬁl—amlno—S 5-dibromo-N-[[4-(3,4-dihydro-2(1H)- oxoqumazohn-?:—
yh-1-piperidinyijcarbonyl}-D- -phenylalanyl]-4-piperidinyl}-(S)-pyrrolidine-

2-carboxylic acid,

(36) 1-{1-[3,5d ibromo-N-{[4-(3,4-dihydro-2(1 H)-oxoquinazolin-3-yl)-1-
piperidinyljcarbonyl}-D-tyrosyi]-4-piperid inyl}-(S)-pyrrolidine-2-
carboxylic acid,

(37) methyl 1-{1-{4-amino-3,5-dibromo -N-[[4-(3,4-dihydro-2(1H)-
‘oxoquinazolin-3-yl)-1-piperidinyl]carbonyl]-D-phenylalanyi]-4-
piperidinyl}-(R)-pyrmrolidine-2-carboxylate,
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25
benzodi azepi n- 3-yl ) - 1- pi peri@inyl ] car bonyl ] - D- phenyl al

anyl ]-4- piperidinyl}-benzoate, (65) methyl
4-(2-[1-[ 4-am no-3,5-di bromo-N-[[4-(2-0x0-1, 3,4,5-tetr

ahydro- 1,
pi peri di nyl ] car bonyl ] - D- phenyl

enzodlazep n-
- é@anmqt by 130 &%érblf@mﬁw1[45{18Mydw@r@n%éd)eqxoae@aznbmwl)-

'3r gﬁlp@&mlmfcérb%ﬂﬂ]% ATBsYI- Mp‘}ps-:(.r!%"rﬂ?f}o(i%) ;?yr?'ol% deShr ahy
benzoéhbaxy!aten- 3-yl)-1-piperidinyl]carbonyl]-D phenyl al
anyl]-1- piperazinyl}-3-(trifluoronethyl)-benzoate,

130 (67) nethyl
(39){ 11J{ﬂ1&&}rm%% SdbrohBIRR: Gldaheadr fosbarirtaolifly

b en z)dbl’f @Z@QﬂdﬁSB}CWDOWHﬁDpéenylaldeambengﬂnM}melmhe-

[}-b t 5 (6
anyzé F@'bg%ﬁ]fje“ ﬂDnKI-;[lMe?goZ SI hydso )2(1H) oxoqui nazol

i n-3- yI )-1-
di b |1-D-t [ 1-1- [}-b
(45 B -1 brompaHIS-6. A 2k FF IR BI2( L

pi p%l nwgtldr ﬁﬂ}%@){i&;&%quqﬂ}p @&WIW% Zhenzoi

c acarhoxfli®xcid,
4-{1-[ 3, 5-di bromo- N-[[4- (3, 4-di hydro-2(1H) - oxoqui nazol

in-3-yl)-1-
(4 ﬂ' pﬁfe'ét% Nyt4- %%rl?é’%)ﬁ Ry LB AaR) BRI ijl'l-%y&oq?l% in-
4 {3-yu)81 —5mnﬂrrmﬂnamohﬂfﬂ—tl -Bhénylalangil-@RE{ 1 #ibipipesidinyR2ol

i n-3- r% %
pi p'P8 H?ﬁ »car bonyl ] - Dtyrosyl ] - 4- pi peri di nyl net hyl } -

benzoic acid, (72)
4-{2-[1- [3 5-di bromo- N-[[ 4- (3, 4-di hydro-2(1

A
: (4291) -rortylil W dibvomoyMy[[41(3,4-dihydro-2(1H)-oxoquinazolin-3-yi)-1-

gﬁé%r?ci{ﬁﬁ@a&g&?%% L@}syfj (F??T’}/ 4ljb1ptpenglnyll gl nyl(lxy?egthyl )
4 {4-[3, 5-di brono- N-[[4 (3,4-dihydro-2(1
- oxoqui nazol i n-3-yl ) - 1-

. (43b| ﬁ@@tmﬂ'i h;[ﬂj&!'aiﬂbo?lﬁqlbrbmq:‘hldé%ﬁﬁ 4ddilpyqror2{1 HinpkbgGinatolin-

5 g E‘?%B%*%%fﬁc%“’@sﬁhﬂ‘” nEbAE A APz o

I ncSdex
pi peri d| nyl ] carbonyl]-D-tyrosyl]-4-piperidinyl)-benzoi

c acid, (795)
JfRY

(44)4 in‘é}tﬁyi 128 BYitrornd N2, 4—d|H/c/Ilro(£(1 %-oxoquinaﬁzolln

piperidinylJcarbonyl]-D-tyrosyl]-(S)-[1,4'|bipiperidinyl-2-carboxylate,

(45) - 1'{4-amino-3,5-dibromo-N-[[4-(3,4-dihydro-2(1 H)-oxoquinazolin-3-yl)-1-
piperidinyljcarbonyl]-D-phenylalanyl]-(R)-[1,4bipiperidinyi-2-ca rboxylic

acid,

(46) 1'{3,5-dibromo-N-{{4-(3,4-dihydro-2(1 H)-oxoquinazolin-3-yl)-1-
piperidinyljcarbonyl}-D-tyrosyl]-(R)-{1,4'Ibipiperidinyl-2-carboxylic acid,



benzodi azepi n- 3-yl ) - 1-pi peri di nyl ] car bonyl ] - D- phenyl al
anyl]-1- 30 piperazinyl}-benggg c acid, (76)

3-{4-[4-am no- 3, 5-di brono- N-[[4-(2-o0x0-1, 3, 4, 5-tetrahy
dro-1, 3-

EFN z o[ B Bebrono-- e @C‘lmdﬂ%fdrﬁhz(l’yﬂﬂ—@% dnnfa-pi)eunyl al

[]-1- b d, 1

o 1 rioede o ibhaamn A Alblriesicing 2lsbowisra,

ro-1,3

benzod| azepi n-3-yl)-1-piperidinyl]carbonyl]-D phenyl al

{48y 11*--aminme 8jSddibydrhe-Bé[j4 4B d-dibydro-F 1 HF¥koquinazolin-3-yl)-1-
5 gh%ph)e[&i _yﬂcarrﬂ)onyr]% pheny?&gn% Lé) -[1 42]b|p|per|1d|r?yl42 ga}b%%mc

benzegdidazepi n- 3-yl ) - 1- pi peri di nyl ] car bonyl ] - D- phenyl al

anyl | - 4: pi peridinyl]-ethyl)-benzoic acid, 10 (79)

4-{4- [4 am no- 3, 5--di bronmo- N-[ [ 4- (2- oxo0-1, 3, 4, 5-tetrahy

R, St 4513 S sypmortV @4 gt 2 osnquinsasfier Vi -

anyl ﬂ)lpilegda)pyﬁxﬁa”rbénﬂyb}tyﬁ)s@ljl[ﬂ hviprpemeidyklchebzgbfe,

10 acid
3-{1-[4-am no- 3, 5-di brono- N-[[ 4-(2-0x0-1, 3, 4, 5-tetrahy

OB Thetfot E;anmingr3. Sxdbromar 4. by 2l Hsopmasppin-

I 1-mipped D Betareid]-[d -
any jaff_ xﬁiﬁapﬂﬂaﬁ?é?\f}[@[ Z’ﬂ}a;yox - [(&ﬂ]bgﬁ %i\ﬂ:g I;/4dr o-1

benzodl azepi n-3-yl) - 1-pi peri di nyl ] carbonyl | - D-al anyi ] -
erl di nyl }-1- 20 pi perazi neacetate, (82) .

15 (51)(1 [%S(dibmapmmw 3, Akdfitiytir 2( tifpefoduiradolinedyBhidr o- 1
B}ep%’{% @ ﬁ)&nﬁyﬂ -Baredhih 4 Ibipieeridigyid' £agqylic acidy |

1 pi perazi neacetic acid, 25 (83) nmethyl
5-di brono-N-[[ 4- (3 4-di hydro-2(1

(5:9) <1-’X[[6qamﬁ@z@|5r‘ﬂ1b®m¢ IN[[4-(3,4- dlhydro—2(1H) ~oxoquinazolin-3-yt)-1-
PRSP L ERVR P BE DY Sribioerdiny-4asaryonyic

20 Z{aile:{jBSdlbronD N-[[4-(3, 4-di hydro-2(1
- H).- oxoqui nazolin-3-yl) 30
1-pi peridinyl]carbonyl]-D-tyrosyl]-1-piperazinyl}-4-th
- (53) 2PY RGP PLXMIRY dFo-2(1 H)-oxoquinazolin-3-yi)-1-piperidinyljcarbonyl]-

D-tyrosyi}-[1 ,4']bipiperidinyl-4-acetic_ acid,

- 25 (54)  4{1{N-[{4-(3,4-dihydro-2(1H)-oxoquinazolin-3-yl)-1-
piperidinyfJcarbonyl]-D-tyrosyi]-4-piperidinyl}-1-piperazineacetic acid,

(55). ethyl 4-{4-[3,5-dibromo-N-[[4-(3,4-dihydro-2(1 H)-oxoquinazolin-3-yl)-1-
piperidinyl]carbonyi]-D-tyrosyl}-1-piperazinyl}-benzoate,
30
(56) ethyl 3-{4-[3,5-dibromo-N-{[4-(3,4-dihydro-2(1 H)-oxoquinazolin-3-yl)-1-
piperidinyl]carbonyl]—D-tyrosyI]-1 -piperazinyl}-benzoate,

(57) methyl 4-{1-{3,5-dibromo-N-[[4-(3,4-dihydro-2(1 H)-oxoquinazolin-3-yl)-
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~anyl]-1- plpera2|nyl} 4- thlazolecarboxylate

(85) 2-{4-[3,5-dibrono-N-[[4-(3,4-di hydro-2(1

H) - oxoqui nazol i n-3-yl)-1- . 429
pi peri di nyl ] carbonyl ] - Dty'rosyl j-1-piperazinyl}-5-thia

zol ecarboxylic acid, 132 (86)

2 {4 {%|p%riatrﬁne£ﬂhowvﬁltﬂt\/r§svﬁ - fbetriAllddoaoaui nazol
p| perl d| nyI ] carbonyl ] -D-tyrosyl]-1-piperazinyl}-4-thia

&8) b ABPON- s Rt Bimo- IR 4 i R seatmsD- - -

H 5 plpendmyl]carbonyl] D-tyrosyl]-4 C{leendlnylmethyl} -benzoate,
oxoqui nazol I n-3-yi’)- 1-pi peri | car boriyl | - D- phenyl al
(88)

(59}_;%'&% 4L 208 d BT RIR B -2 A Hh bl BliR-2y)-

oxoqUipipeadinpGrybnylLDetyeyi]di-pipklidiayipemyilbséhaixay| al
anyl]-1- 10 plpera2|nyl} 5-t hi azol ecar boxyl ate, (89)
2-{4-[4-am no- 5d|brorm N-[[4- (3, 4-di hydro-2(1H)-oxo

n i, ol - - -
(gl%') ﬁ?egl %g&rﬁrdpn@ dibroma JH4: Crd-gihydrg-2( 1A x0qpinazolin-3-i)
nyl } 14:1peﬂdlmd}aladm1yﬂjdi-yymsylj}d I—pﬂp&?l’bﬁlﬂ@!@@ -(trifluoromethyl)-
2{4 am no- 3, 5-di bromo-N-[[ 4- (3, 4-di hydro-2(1
?(%?ﬁﬂalt] &zol i n- 3-
yI ) 1- p| peri di nyl ] carbonyl ] - D- phenyl al anyl ] - 1- pi per azi
t hi azol ecarboxylic acid, 20 (91)

(GAg{ Am[et:h hﬁw{ﬂm@@-@bmm«t\.ﬁwmy{ L dihydro42 di-hyaxoguiiazolin- -3-yl)-
yI ) 1B @%EQ%Q?WPP%PDMWE BRRFAANYArReRA93. pi per azi

nyl} 1- piperidineacetic acid, (92)
2-0x0-1, 3,4, 5-tetrahy

[ 4- am no- 3, 5- di br ono- f“
(63} 0 eih)g 4-@s]4-amino-3,5-dibromo-N-{[4-(2-ox0-1,3 4 5-tetrahydro—1 3-

B T R e

eraz

1 - ;tipwaimylybbmlzoate
4-{1-[ 4-am no- 3, 5-di brono-N-[[ 4- (3, 4-di hydro-2(1H) -

oxoqui nazol i n-3-yl') - 1-pi peri di nyl ] carbonyl ] - D- phenyl al
(63" bitiis- @0 URRD! S bbbl R FRLEBAE S eirarly -1, 5-
4- {llerﬁZDMGpm—B%-)ﬂ} -+ pip eridinNidardor(y2-0-phehyBldnir-1-

tetr.ah
Beb‘raﬁﬁéﬂryi}elﬂ?%zoﬁt?i ) - 1- pi peri di nyl ] carbonyl ] -D ph

enyl al anyl ] - 4- pi peri di nyl }-1-pi perazi neacet at e,
(64) methyt 4-{1-[4-amino-3,5-dibromo-N-[[4-(2-0x0-1,3,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-1-piperidinyljcarbonyl]-D-phenyialanyi}-4-

piperidinyl}-benzoate,

(65) methyl 4-{2-[1-[4-amino-3,5-dibromo-N-[[4-(2-ox0-1 ,3,4,5-tetrahydro-
1,3-benzodiazepin-3-yi)-1 -piperidinyllcarbonyl}-D-phenylalanyl]-4-
piperidinyl]-ethyl}-benzoate,

(66) methyl 4-{4-[4-amino-3,5-dibromo-N-{[4-(2-oxo-1 ,3,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-1-piperidinyljcarbonyl}-D-phenylalanyi]-1-
piperazinyl}-s-(triﬂuoromethyl)—benzoate,
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133 (95) ethyl
4-{1-[4-am no- 3, 5-di brono-N-[[4-(3, 4-di hydro-2(1 H)

oxoqui nazol i n-3-yl }-1-pi peri‘di nyl ] car bonyl ] - D- phenyl al
anyl]-4- piperidinyl}-1-piperazineacetate, 5 (96)

et hyl
4-{1-[ 4-am no- 3, 5-di brono-N-[[ 4- (2-0ox0-1, 3, 4, 5-tetrahy
(87 b- mahyl 3-{1-[4-amino-3,5-dibromo-N-[[4-(2-ox0-1 ,3,4,5-tetrahydro-1,3-
benzodi.azepi n-.3-yi.)-1-pi peridi nylj carbonyl ] - D- phenyl al
i ToaegRen g ke ialcaRanitioletybinoyigr)

4- { 1plperiamyl)behzentd, br ono- N-[ [ 4- (3, 4- di hydro-2(1

H) - oxoqui nazol i n- 3-

yl)-1-pi peridinyl)carbonyl]-D phenyl al anyl ] - 4- pi peri di

I . . . : _ .
& 3 BRI E A dto 20 B oxeauinazalingd vt any
dr o- gip@ridibglicarbon I;—D-tyrqsyl]-1_-piperazinyi}-benzoic acid,
benzodi azepi n- 3-yl ) - 1- pi peri di nyl ] carbonyl | - D- phenyl al
anyl ]-4- piperidinyl}-1-piperazineacetic acid, (99)
(@9?3'3 %{rﬁﬁ%ﬁ%o Elllv?[[ﬂ-Eb‘?a-%ir?yd?b-@(Pﬁ?Bﬁ‘c?q”&fééz%‘?i%[‘é’-'yﬂ)Iﬁ' [4
H) - eiperidimgloarhom- Dityrobyipi psipedizimyibehzbickhqiobut yI ] -
4-pi peridinyl)-1- 20 pi perazineacetic acid, (100)
(RS)-4-{1-[2-[(3, 5-di bronp-4-fluorophenyl)nethylj-4-[4

. 3 4 1 1 AL _ A ~ . .
(794 S 03B dicRomo: 143 4-dlinydro-2(1H)-oxaquinagolina-lde

H) - oxoqui nazol i
- 1] - pigsiridémilldarbyinyl]-D-tysop}-dpipe atiet)-bemwicacidd (101)
(R S)-4-{1-[4-[4-(3, 4-di hydro-2(1H) - oxopyri do[ 3, 4-d] py

rimdin-3-yl)-1-
7D pai 4B i o bafind-BKeRuy ] - 4-
( Qi pe_r{i g_i nyl %"O}“Bg?ggﬁg?. ﬁ@g@??@*g%ﬁlxﬁqﬂg%'@%?&y L

(R gpeadinviicarbpngl]-S-trasy(t4-pitenidinyireethyibephzeityagidet hy

|]1-4-14-(3,4-di hydro- 2(1

H) - oxoqui nazol i n- 3-yl ) - 1- pi peri di nyl ] -1, 4-di oxobutyl) -
72- 1418, 63di -pl- L i3 | i -3vi)-1-
TR e e s e s 0,

) - 1Dlaergypylbqaﬁpq)r]nyl Dtgepsyl]-4-piperidinyl]-ethyl}-benzoic acid,

[ (3,4, 5-t(nmethyl phenyl)rnethyl]-1, 4-di oxobutyl] - 4-pi pe
ridinyl}-1-

: (73) 4-{4-[3,5~dibromo—N—[[4-(3,4-dih_ydro-2(1m-oxoquinazolin-?:-yl)-1-

piperidinyljcarbonyl]-D-tyrosyl]- 1 -piperazinyl}-3-(triffuoromethyl)-

benzoic acid,

(74) 3-(1 -[3,5~dibromo—N—[[4-(3,4-dihyd ro-2(1H)-oxoquinazolin-3-yl)-1-
piperidinyflcarbonyl]-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 -piperidinyfjcarbonyl}-D-phenylalanyi]-1-

piperazinyl}-benzoic acid,

(76) 3-{4-[4-amino-3,5-dibromo-N-{f4-(2-oxo-1 ,3,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-1-piperid inyljcarbonyl]-D-phenylalanyi}-1-

piperazinyi}—benzoic acid,
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perazi neacetic acid, (104) (R 9S)-4-{1

2-[ (3-brono-4, 5- dlnethylphenyl)nethyl] 4-14-(3,4-dih
r

1

[

- [

dro 5
(1H)-

] - 4- pi peridinyl}-1- piperazi neacetic acid,
AS) - 4-f

(grn [44{1C3-dmibhioky, 8 rdibr(rid V- [P (RHak 673 4 Rrtcpalydrolt, Bi per |
[[3- P%PFW“@B?EJH& HYyRiperdinyicrereilDphenylabamldy | | - 4

p| p fyeer 1 beﬁn g(p perazi neacetic acid, (106) .
Fj4 {d?w[% (ﬁadl hydro-2(1
oxqu|nazoI|n 3-yl)-1- plperldlnyl] 2-

P

oxoqui nazol i n-3-yl )-1-piperidinyl]-1,4-di oxobuty
(105)

-<*@4b?32'193¥k§mi56% R et il -eishydor]

51 R( gbiﬁ%cf%%ﬁrﬁ-éyﬁmﬁ&rﬁhrﬁﬂ]@bﬂﬁr@f}%ﬁ@ﬁ%[ﬁyﬂyﬁu 4-[
H) - o&@qudmﬂ@thm}lzechacup; pe(dinyl ] -1, 4- di oxobutyl ] -4
-pi peridinyl)-1- piperazineacetic acid, 20 (108)

(R S)-4-{1-[2-[[2, 4- bi s- (trlfluororrethyl) phenyl ] net hy

(719D - 44—E4|-{4-3n"4ﬁ@i-8f5fdrbﬁom6(l\1—[[4 -(2-0x0-1,3,4,5-tetrah dro 1,3-
eridin oxobut []

ZD pm&ga%g;{%ﬁﬁ p@ﬁaﬂmﬁaﬁr@pwﬁ-ﬁ}cpaenxla_lagyf] 1-
ng'( ?%é}gl{zhy&rz% _tﬁ@é&omeﬁﬁﬁmeﬁz&@%ﬂ phenyl) met hyl | - 4- [

2(1%6 oxoqui nazol i n-3-yl)-1-pi peridinyl]-1,4-di oxobuty
perazi neacetic_acid, (110

80k G- sldibrenks Ritid 42 Boorh s ratibo e y1 )

-1-

211 PSPEC byt piperdinylcarbonyl-Q-phenyRianyf- 4. i
er Qipeyﬂd}nw}-b@&ommdam neacetic acid, (111)

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

1 pi peridi nyl]-2-
| (sid)( 3et’f§vﬁ4q¢1[9qw@a>ﬁﬂwmm [0t b 13 Seteiiyhd-15-Pi per

1- pi perazi nedcetlc acid,

Azpdiazepin-B6d)- tpipestdinylivpeamyiEretanyyi}-4-pigeridisy 4
oxﬁéglﬁgﬁgq@ﬁ-@?yl )-1-piperidinyl]-1,4-dioxobutyl]-4-p

i peridinyl}-1- piperazineacetic acid,
(82) = 4-{1-[3-(1-naphthyl)-N-[[4-(2-0x0-1 ,3,4,5-tetrahydro-1,3-benzodiazepin-
' 3-yl)-1-piperidinyljcarbonyl}-D-alan yl]-4-piperidiny!}—1 -piperazineacetic

acid,

(83) methyl 2-{4-[3,5-dibromo-N-[{4-(3,4-dihydro-2(1 H)-oxoquinazolin-3-yi)-
1-piperidinyl]carbonyl]-D-tyrosylj-1-pi perazinyl}-5-thiazolecarboxylate,

(84) methyl 2-{4-]3,5-dibromo-N-[[4-(3,4-dihydro-2(1 H)-oxoquinazolin-3-yl)-
1-piperidinyljcarbonyl)-D-tyrosyi]-1-piperazinyl}-4-thiazolecarboxylate,

. (85) 2-{4—[3,5-dibromo-N—[[4-(3,4-dihydro-2(1 H)-oxoquinazolin-3-y!)-1-

piperidinyljcarbonylj-D-tyrosyi]-1-piperazinyl}-5-thiazolecarboxylic acid,
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5 (113) (R
S)-4-{1-[2-[(4-Dbrono-3, 5-di g4 orophenyl ) met hyl | - 4-[ 4- (

3, 4- di hydr o- 2(1
H) oxoqw nazol i n-3-yl)-1-pi peridi nyl ] 1, 4- di oxobutyl ] -

) Pt Do RTRLOM-ORAER- PR A g bl Sy

1 plﬂﬁéﬁiﬁcﬂnﬁ}}cﬂlb@yﬂ D-tyrosyl]-1-piperazinyl}-4- thlazolecarboxyllc acid,
[ (2-naphthyl ) met hyl ] -1, 4- di oxobutyl | - 4- pi peri di nyl }-1-
pi perazi neacetic acid, (115)
(6R S)méthj/llz—[z?-{t[ bitirio-SISHBF PRSI RB LN G a2 FTRA DY 1 - 4-

4-(3,4-di hy
.[2( 1(H)0X851'éllaaz¢iak%ﬂ/l)n1 -BipgriginyligarpenyliiDnghgnylalanyi-éxobut y
neacetic acid, (116) (R

lS% jp@ﬁ%h?haﬁéﬁaﬁﬁcﬁ}b@?gﬁ% '1H) - oxoqui nazol in-3-yl)-1
plperldlnyl] 2-[(1, 2,
e

(R géx&qéﬁﬁaié%nliﬁ)ﬁ -SRI BE DRIy 1 - 4- [

4-(
2, 2- l@lpesazdnd}zfa “higzdlecerbokyiatdi, azi n- 3-yl ) - 1- pi peri di nyl ]
1 4- di oxobutyl ] - 4- plperldlnyl} 1- pi per azi neacetic

aC|d 25 (118)
(aeze 59-{4454 -dmirfo-B E2diBrothSIN-04 98 ue&}swﬂaewl/)lox%q%a(z%nﬁad

oxoc}’tﬂrh@mﬂ myﬂcgﬂbpn;ﬂ]-@—pbemdalay:y{]]—1mlpemzmgd}bem 1]
azi neacetic acid, 30 (119) ethyl

|pe 'QZH%E%P%"["%Q r’dl brom)phenyl)rret hyl]-4-[4-(3, 4-di

hydro 2(1
62 QX0 UI nazol i n- 3-y peridinyl]-1, 4-di oxobutylj -
(© ﬂoﬁfﬁvp}i’l i“dlfpj'pﬁ’e}héfzﬁ‘l‘rﬁﬁéeiﬂaytﬁp Z(121()—)3xoqumazolm 3-
[4-(3, 4-di

Rl e e L

4 dtt‘mamiettarbbxyélmmqa;erl di nyl }-1- piperazi neacetic acid,

(121)
(R S)-4-{4-[2-[(3, 4-di bronophenyl ) net hyl ]-4-[4-(3, 4-di

o RIS ibyomortellt: e 24 gseirgrginny

i IOQﬂhimWr)didyl]carmmyi]dDWﬂaIanﬂm Piperazinyl}-1-

piperidineacetic acid,

(92) 4-{4-[4-amino-3,5-di bromo-N-{[4-(2-0x0-1,3,4,5-tetrahydro-1,3-
benzodiazepin-3-yi)-1-piperidinyljcarbonyl]-D-phenylalanyi]-1-
piperazinyl}-t-piperidineacetic acid,

(93) 1,1-dimethylethyl 4-{1 -[4-amino-3,5-dibromo-N-{[4-(3,4-d thydro-2(1H)-
oxoquinazolin-3-yl}-1-piperidinyljcarbonyl}-D-phenylalanyl)-4-

piperidinyl}-1-piperazineacetate,

{94) 1,1-dimethylethyl 4-{1-[4-amin0-3,5—dibromo-N—[[4-(2-oxo-1,3,4,5—

tetrahydro-1,3-benzodiazepin-3-y1)-1 -piperidinyljcarbonyl]-D-
phenylalanyi]-4-piperidinyl}-1-piperazineacetate,



(122) net hyl

1-{1-[3,5-di bronmo-N-[[ 4- (3 4- d| hydr o- 2( 1H) - oxoqui nazol
in-3-yl)- 133

1- pi peri di nyl ] carbonyl ] - 4- net hyl - D, L- phenyl al anyl ] - 4-

i peridinyl}-(S)- 10 pyrrolidine-2-carboxylate, } (123)
nmet hyl

(959 1-¢ftRy! ezh{10[r40ar?ir{oL345(cﬁm6n€B i« gs a(dtﬁi)drezmm nazol i n-
0

3-yl)-1- piperidi n}yl ] car bony
L- ph@ﬁyﬂwﬂaﬁvhq 344)p|1ameindmyﬂcq gyl Ebp%/@mnalanyi] 4-

Ilnﬁl%)fpgé?w %rf%r?\%ﬁfélé%%l) llmélt Eyldro 2( 1H) - oxoqui nazol

5 |n3yl) 1p|per|d|nyl]carbonyl] 4mathy| D,
(h@f i}z{/ﬂ gdiﬁ%r@ﬁo% -(%ril;gg%q%&} [[figy(R oxo-1 3 4 5—t%trahydro 1,3-
b i e e C

L phpwrldlra{t}yl—prpéramrwaemteyl} (R) -
pyrrolidine-2-carboxylate, (126)
1-{1-[3,5-di bromo-N-[[4- (3, 4-di hydro- 2(1 H) - oxoqui nazol

10 (97) 341 J4-bmiRs-3 5-d|bromo N-[[t4 @4 duhazdr%zg H)- xocw ?azz?lm-B-

pi'peridinyl]carbonyl]-

er | owihwqpqrsynyfhwtmyi]eﬁméeayiammpnpendmyt} 1-(127)

bl (5,0 more 2

plperldlnyl]carbonyl] 4- et hyl - D,
phenyl al anyl i peridiny (S) -

| (9@” ol i-th-avaing- é&'@gm@é\’-ﬁéﬂaﬂx@i 8)4 5-tetrahydro -1,3-
15 et hﬂeﬁz&&g&é’@f\% %ﬁ 1-piBeHH|ﬂ§(I?ca%br§§)d] onf%‘e lé?%%l(ljﬂ 3-yl) -

[(3@dldmlpyim¢brbxdé9wm‘mal)ﬂet hyl ] -1, 4-di oxobutyl ]
-4-piperidinyl}-1- nethyl-2-pi perazi necar boxyl ate, 137
(129) et hyl

(ggy { {-!E&.%—é{ L BIA @ RNRBRPE b BN RA Dty T4 -Fa-E5. 4L Ml 8-

oxog( qum&oﬁh)&wa—p l-nnpem@!nyt}l-ﬂ]4~dlr04kodutim€#9ptp;dr|hw$l}p1 -

20 Ieltoﬁ l|per3/zn)leacetica a:l - pi per azi necar boxyl ate, 5 (130)

4-12-[ (3, 4-di bronmophenyl ) met hyl ]-4-[4-(3, 4-di hydro-2(1
- (1Q@IOﬁﬁlS#réz{dF[Qd{2853dlbf0mq34mwhaﬂwlWtﬂyiﬂﬂdﬂqﬁhﬂtﬂvh}/dﬂo-
' (]2('1?}) I2)¥<oquma‘%oro -3t y? Y lgendlr?yl]o$ nggaiyﬁ 40;):'(|>[/Je%dl?1yl} 1-

piperazineacetic acid,

25
(101) (R,S)-4-{1-{4-[4-(3,4-dihydro-2(1 H)-oxopyrido|3,4-d]pyrimidin-3-yl)-1-
piperidinyl}-2-[(1-naphthyl)methyi]-1,4-dioxobutyl]-4-piperidinyl}- 1-
piperazineacetic acid,
30

(102) (R,S)-4-{1-{2-([3,5-bis-(trifluoromethyl)-phenyljmethyl]-4-{4-(3,4-d ihydro-
201 H)—oxoquinazol in-3-yl)}-1-piperidinyl]-1,4-dioxobutyl}-4-piperidinyf}-1-
piperazineacetic acid,

(103) (R,S)-4-(1 -[4-[4-(3,4-dihydro-‘2( 1H)-oxoquinazolin-3-yi)-1-piperidinyl]-2-



w
Ly
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10 (131) et hyl
4-{1-[2-[ (3, 5-di brono- 4- net hyl phenyl ) methyl ]-4-[4-(3, 4
-di hydro- 2(1 134
H) - oxoqui nazol i n-3-yl ) - 1-pi pe(dinylj-1, 4-di oxobutyl)-4
- pi i dj 215 t Ayl 5.2-Pi per.azi b L at 132
R el T T AL A R )
, 4- diplpeilagined&etic acid, _ o _
2( 1H) - oxoqui nazol i n- 3-yl ) - 1- pi peri di nyl ]-1, 4-di oxobuty
]-1-(1-nethyl - 4-
i b Gty D} [ j I 3 |,
R s e L S T
5 H - BleéfroxoauinazotiB-aywi)-1-pigsridanyidt 4ndibkobutgl-disigehdiny}-1-

utyl]-1-(1-nethyl-4- 20
pipeIPSF%WF?“@*%@S@%aZinecarboxylate, (134)
4-{1-[2-[ (3, 4-di bronophenyl ) net hyl ] -4-[ 4-(3, 4-di hydr o-
2(1H) - '
(&%dc?ﬁ,_ahﬂdni-[A-[a-(wydimymopg(nwaxpnymbzéﬁmpwpér)dimyipz-
I( Fngr ;Sqttl%tljc;rbrln_etfqﬁ}-gMéﬁy%]h%tﬁﬁf—?ﬂ-Qi%(;(g B%ﬁyi-bﬁ)eﬁgfn?(l}-ES

10 g[%ibérﬁzﬁmébbﬁ@ﬂaﬁhenw ) met hyl ] - 4- [ 4- (3, 4-di hydr o- 2(1
oxoqui nazol i n-3-yl)-1-piperidinylj-1,4-di oxobutyl]-1-(

- (1SRRG A4 LHRES A1 A BREGERBESA B bipeRainy-2-
ﬁo[ H4bt8thingi Db aimapipHehyBiRINIT- f 4l diokSbdtyli by BERdiR -
oxodthipeRgineacetiyasidl - pi peri di nyl ] - 1, 4- di oxobutyl ]-1
15 (1dmat( %I?) 4- piperidinyl)-3-piperazi necarboxylic

aci d,

(107){ (R.[SI-4-{13[ B didnmiinoxs, B-digkidrs bhéen)che gt a4l (34 -bitny/dee-4

- di 9{90-2 _1512 138 . : L
oxoﬁcy}. EQauazolinyS3-yi)-drpireidinyly 1 i-dioxobutyl]-4-piperidinyl}-1-
A div : dinvl be -
rre?ﬁr]@féi-é%-“pkl}élrégpgza:ar?gsglr boxy| fote d, (138) et hyl
4-12-[ (3, 5-di brono- 4- net hyl phenyl ) net hyl ] -4-[4- (3, 4-di

20 (103 XSS I i ayarpretin B eay eV S o
1] -21(1m-oﬂslagimbzéﬁn-3- - 1-piperidinyl-1 4-dioxobutyll4-piperidinyi}-1-

pi peridi nyl') - 3- pi perdzi necar ate, |

A4 pipgrazineaceiioadds- net hyl phenyl ) met hyl [ -4-[4-(3,4-dih
ydro-2(1H) - oxo
qui nazol i n-3-yl)-1-pi peridinyl]-1, 4-di oxobutyl]-1-(1-m

(10?;1 g%elaﬁgﬁyfrmoagamﬂramomn?aﬁjnBﬁéﬁﬁ)rﬂsﬁm]n@wtd,&-dwo%-
25 & phlikaxcaninscinss ¢ pioptieni ) drionduiy-H-pigaidinylH-1-
YdpBerazineacetic 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 A-dioxobutyl]-4-piperidinyl}- 1-
30 piperazineacetic acid,

- (111) (R,S)-4-{1-[4-[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-yi}-1 -piperidinyl]-2-
[(3.4-dimethoxyphenyl)methyl]-1,4-dioxobutyl]-4-piperidinyl}-1-
piperazineacetic acid,



2(1
FD oxoqui nazol i n-3-yl)-1-piperidinyl]-1, 4-di oxobutyl]-
-(1 -nethyl-4- plper|d|nyI]$2 pi per azi necar boxyl at e,
15 (141) ethyl
4-[ 2-[ (4- ami no- 3, 5-di br omopheny! ) et hyl ] - 4-[ 4- (3, 4-di h
ydr o

2
I‘ﬂ 129x6‘§uﬁ)14a{z10ﬂ2r[(ﬁ e-d;rtf)fempbepmmdﬁhww 34 dinydab (i) -
20 ( 12%%@%%@% cE yl??rpzpena/ n?/l 4%1%%&5‘3/[? 3(:;%{33:‘?&%/}?

4- { 1- pipetdAnaicn®adidd- di br onophenyl ) met hyl ] - 4-[4- (3, 4-
di hydro 2(1

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

fﬂ%pﬁ 55"4@1'& [(]tf br%mcp¥>|5 glcmo?g;ghae yﬂﬁ‘n ?hﬁ]% ﬂl?ﬁﬁ dlhycfro
4 [ 2-3(( #ﬂmqmﬂaz@m@f)m@hﬁﬁwnnmimdﬂobﬁqﬁ]aﬁp&dmm 1-

&% 0XO-

qU| n ‘Prlaﬁ”@a(}‘?t)mic'% peridinyl]-1, 4-di oxobutyl]-1-(1-m
et hyl - 4- pi peri di nyl)- 2- plpera2|necarboxyllc acid,

(144)

10 (giﬁh{ﬁz‘s‘)ﬁm-mmos & dihydirb2¢epbroytidasstingg-h 4-pibefidingq-2-
|
| oxoéﬂ?ﬁé@z"g‘\}hm’@?@v’} -1 Bmgpve"lrfgrpnp.emdmyarbw@@cﬁqmqac&np

I per pdigny! } - 1- 30 net hyl - 2- pi per azi necar boxylic acid,
(145)
4 [2 [ (4-am no- 3, 5-di bronophenyl ) net hyl ]-4-[4-(3,4-dih

qU| nggb%} F%?J%lf% S-ibydrabenzlbifyr-g-yvhmetinllobid B.f-dihydre-

15 1ggt2%4ﬁ4c§n@qnﬁfatdhmmw 1-BifrRENART BesakdRYL-USpipElidny1-1-

4- [@'P?@Zmaﬁcﬁt!@)ﬁﬁlm met hyl phenyl ) met hyl ] - 4- [ 4- (3, 4-di
hydro 2(1H) - oxo gui nazolin
yl)-1-piperidinyl]-1,4-dioxobut) (j-21-(1-nethyl-4-pip

(166 ) 13444498 4adih -
Do( &H;{ 3 g.ﬂ Ytﬁ@ﬁi(bpﬂédxgﬁggi‘?gglrnn@ 3>£u1M«Dfpee‘rlidl’nrys}eur
| d| (? 2 4tt@§ahydro 1-naph yhmethylj-1,4 dloxobutyl] 4-plpend|nyi}

20 5- dWEEPEVa{zufeéﬁéﬂE%t‘éphe”y' )met hyl ] -1, 4-di oxobutylj-1

oeridinyl)-2- plpera2|necarboxylate 10
(148) ethyl 4- [4 [4-(3,4-di hydro-2(1

DB O B dptria et pieiietai-4-d Goibygirg-
1 20 amRIdwS 1 5-bBhRRRSHIRA-ByH- PR RE-1,4-dioxobutyl}-4-

ecar boxy[ at
piperidinyl}- 1-p|peraz:neacet|c acid,

25
(118) (R,S)-4-{1 -{2-[(2,3-dichlorophenyl)methyl]-4-{4-(3,4-dihydro-2(1 H)-
oxoquinazolin-3-yl)-1-piperidinyf]-1,4-dioxobutyl]-4-piperidinyl}-1-
piperazineacetic acid,

30 (119) ethyl (R,S)-4-{1-[2-[(3,4-dibromopheny! )ymethyl}-4-[4-(3,4-dihydro-
2(1 H)—oxoquinazoiin~3—yl‘)-1 -piperidinyl]-1,4-dioxobutyl]-4-piperidinyi}-1-

piperazineacetate,

(120} (R,S)-4-{1-[2-{(3,4-dibromophenyl)methyi]-4-{4-(3,4-dihydro-2(1H)-
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(149)
4-{1-[4-[4-(3, 4-di hydro- 2(1I:p‘360xoqw nazol i n-3-yl)-1-pi

peridinyl]-2-[(3,5- 15
dlnethyl 4- hydroxyphenyl)nethyl] 1, 4- di oxobutyl]-4-pip
carbox lic acid, (150)

:Itr IhOII X Lhf]am“ﬂ 3I-y1¥ 1-p!pgrtc§): i?% 4 8=oxobLt 1-4-piperidiny}-1-

4- {1p|b§ra[zﬁr1’eak¥eﬁ€‘étr'§l 5-di chl orophenyl )nmethyl ]-4-[4-(3,4
|hy r o-
oxqu|nazoI|n 3-yl)-1-piperidinylj-1,4- dloxobutyl]

(1?11 1(?? § fﬂy[E}[(:’sl 4- a%romopﬂényl%mglrﬁfﬁrt? fc{ ”fﬁacﬂr%?&‘ X 2?%/—91)
1- {gﬂ@id&oﬂn®ﬂj - AR RI)- TRL ko bdty [ A= piedzHyy4lr o-

oxocR!P@FéQG@afFﬁt@%ﬂlq 1- p| peridinyl]-1, 4-di oxobutylj - 4- P
i peridinyl}-4- nethyl 2- pi perazi necar boxyl ate, 25

(152)_ et hyl
(1221 m%?z[ (@1{&3 G+divrormo-A- {31 dieiig L 2 (TE exbhuitiak diir-3-yh)-
Bxﬂaei"?faz'&arhowwynqmpﬂ -Berpaenyaianyll-4-pipesdpyiyF)--
4 p? %’"ﬂhﬁgﬂ &arﬁoxﬁsfehy' - pi per azi necar boxyl ate, 30
(155701

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

“fﬁr gt r4]e112&?1 Chiom i Rofratiidrad(hiA-pxequingzeliteduty 1

. 1 cFpRAGimEatbbn i 4TREMY-D2L-BhERATYI L BIRANYA!®)-
1 { pyrrQlidiffer2enaripoxyBats; di br onophenyl ) met hyl ] - 4-[ 4- (3, 47

di hydro 140 2(1
H) - oxoqui nazol i n-3-yl) - 1-pi peridinyl]-1, 4-di oxobutyl ] -

| (1241 nln@ﬂfw dt{ﬂ»ﬂs}e dibramRbINU4 23 M-8Ry ard PR3- BRUiRd R lin-3-yh)-

(1 {kgv[p@np(rwﬂ@amWmeitmmtbLﬂmeemalanmquwmw}—(%) 4

[
f%’%)a(g]q%l]lz'r% %yﬁ'-t%'-yl )- 1- pi peri di nyl ]-1, 4- di oxobuty
I ] 4- pi peridi nyl }-4- methyl - 2- pi perazi necar boxyl at e,

(12511 *sﬂ%m T B3chiope-diii4 43 dedibyrpsna iy oenauingzalingy)9; 4
peidih oo BNt Bty RaRSbertRY-trr

nepygrbh(ﬂnpﬂammnxylatmr boxylic acid, (157)
1-{1-[4-]4- (3 4 di hydro 2(1 H) - oxoqui nazol i n-3-yl)-1-pi

peridinyl]-2-
o] R A Y
p:pendlnyl]carbonyl -4~ methyl D L-phenylalany!]~4 -pipendinyl}-(S)-

pyrrolidine-2-carboxylic acid,

(127) 1-{1-{3-chioro-N-[[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-yl)-1-
piperidinyljcarbonyl}-4-methyl-D,L-phenylalanyl]-4-piperidinyl}-(S)-

pyriolidine-2-carboxylic acid,

(128) ethyl 4-{1-[4-{4-(3,4-dihydro-2(1H)-oxoquinazolin-3-yl)-1-piperidinyi]-2-

[(3,5-dimethyi-4-hydroxyphenyl)methyl}-1,4-dioxobutyl]-4 -piperidinyl}-1-

methyl-2-piperazinecarboxylate,



(158)

1-{1-[2-[(4-am no- 3, 5-di brormg_PenyI)rrethyl] 4-14- (3, 4-
di hydro-2(1H) -

oxoqui nazol i n-3-yi)-1- plperldlnyl] 1, 4-di oxobutyl ]-4-p
i peridinyl}-4- methyl- plpera2|necarboxyllc acid, 20
(159)

ORI R OB oo

nyl ] -ckpquidaralabBiyy) -1 -pipepidiet] 04-didobryl]- 4-piperidinyi}-1 -

th i b d, (160
Te{ 1¥T%%¥'(%Bg%aﬁ?z%$%$ﬁa5 ﬂ%ﬁ%&é) et ﬁ;u] EL [4)(3 4- di hydr o-
2(1H) 25
> og(og?n nazol i n- 3& EI peridi nyl]-1, 4-di oxobutyl]-4-
(2?%}1 ethyh ¢HP-{B,4-hrpsriop epv@wﬁwﬂ%&&ﬁ%y@a&m

i Lo RN PP e -l B o B razol

I n- 3pielidibyl)-2-piperazinecarboxylate,
pi peri di ny ])caPk[))onyI ]- pheny)i al anyI ]-4-piperidinyl}-1-m

et hyl -2- 30 pi perazi necarboxyl ate, (162)
10 (fahle @ﬁri-gﬁi’ e aibromdLE R ABRE ISR IY - 34 i dec?

OX O Hﬁmbanr&zﬁl:r)-ﬁ%fl pfl piparidiny]-1,4 ldiéxchaypagiyeddidylp1-
i peri dj - et hy i perazi necarboxylic acid, 141
(163’)"‘3Mﬂ§ﬂ'p§ [r@cefhﬂxwgé% N-[ [ 4- (3, 4- di hydro-2(1

H) - oxoqui nazolin-3-yi)-1

pi peridinyljcarbonyl]-phenylal anyl]-[1, 4 ]blplperldlny
(1822 -cdle tdaf2ef(3, SBdibdiro) - 4—methyfpheny1)methy[]-4 [4-(3,4-dihydro-

A (- LR A AR S A B i e
pi pgﬁéﬂd}y)h%gq;gp@?ﬁnlg ,kb%%ila@é,_anylj [1, 4" bipiperidiny

| -4-acetiC
4-{1-[3,5-di bronp-N-[[4-(3, 4-di hydro-2(1

(133, SRBTeY icﬁ@%ﬁ{;}pﬁ-’eﬁyngpmu 45{4-(3,4-dihydro-2(1H)-
L pbgoythinh26nH-B-yh- Fb%frid (yl]yi E cﬂomﬂdmj 1 (mnethyi 4-

plpera2|necarbox at e,
20 1- { PIPESY myar%pmamn@@arbpsyfated. hydro 2(1
H) - oxoqui nazol i n-3-yl) - 1-
pi peri di nyl j carbonyl]-4-net hyl - D,

(134) Wﬂ@@dwﬂuﬂmﬁm@h@ﬁymeﬁmm& (tearmhydro 2(1H)

2- pi perazi necar boxyl at e he salts thereof. 2.

Ph y%%w@&nr%yadc@@eaéwﬂéﬂﬂ@wbutyﬁ]eél@ms@my@s1 -
orcr@ e@]g.@@?gzﬂ*é&ﬁ&%g%ﬁworga”' c or organic acids

ganic aci ds or
25

(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-
piperidinyt)-2-piperazinecarboxylic acid,

30 (136) 4-[2-[(3,4-dibromophenyl)methyl}-4-[4~(3,4-dihydro-2(1H)-
oxoquinézolin-3-yl)—1 -piperidinyl}-1,4-dioxobutyl]-1-(1-methyl-4-

piperidinyl)-3-piperazinecarboxyilic acid,

{137) 4-{1-[2-{(3,5-dibromo-4-methylphenyl)methyl]-4-[4-(3,4-dihydro-2(1H)-
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bases. 3. Pharnmaceutical conpositions containing a
conpound according to claim1 or a physiologically
acceptabl e salt according t®3&laim2 optionally
together with one or nore inert carriers and/or

2t orOHsRiiszP Iy S st Rt b ok e rpeB e
acut anethyPo QRRYAAREEAhokIRARENT of headaches, f or

treating non-insulin-dependent di abetes nellltus
cardi ovascul ar di seases, norphine tol erance, skln

BB 1 LA BT 3 BB GBS b AR
vaso@(ﬂH;-@kaqma?mnrﬁw)thbn@zﬁ?lgmeﬂdmxbsuiyﬂt1 wn@‘thyi-zt-
the bl ood, for acute or reventive treatmént of
nenoyﬁ’&lﬁf@llnmo? pm&@aegcarhomgtes ogen- defi ci ent vvomen

or' for treating pain. Abstract The present invention
relates to carboxylic acids and esters of general

(ﬁ&@)rrmi[ﬁ [(Eﬁ@brondm@t-@mthﬁpheﬁ?l)rﬁémwmék pL- (3 4-]d|ﬁ$[d$<b-12](1H) -0X0-

are as 1 n

st EWBREOMT ey BitesR b & oot bl heiy - piesriainyi)-
mi xtgrﬁﬁe,ﬁgﬁé%owg a8, sal ts thereof particularly

t he physi ol ogl cal accept able salts thereof Wi th
i norgani ¢ or organic acids or bases, pharmaceuti cal

R RSB oS BRBIAC e Lo o
b 2 B PPer IR A R PR et

i n Riperidiay|ERtriperagineysriangiate, di agnostic or
anal ytical aids in neurotransmtter research.

(141) ethyl 4-[2-{(4-amino-3,5-dibromophenyl)methyt}-4-[4-(3,4-dihydro-
- 2(1H)-oxoquinazolin-3-yl)-1-piperidinyl]-1,4-dioxobutyi]-1 -(1-methyl-4-
piperidinyl)-3-piperazinecarboxylate,

(142) ethyl 4-{1-[2-[(4-amino-3,5-dibromophenyl)methyl)-4-[4-(3,4-dihydro-
2(1H)-oxoquinazolin-3-yi)-1-piperidinyi]-1,4-dioxobutyl]-4-piperidinyi}-1-
methyl-2-piperazinecarboxylate,

- {143) 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)-

2-piperazinecarboxylic acid,

(144) 4-{1 -[2-[(4-amino—3,5-dibrbmophenyi)methyl] -4-[4-(3,4-dihydro-2(1H)}-
‘oxoquinazolin-3-yl)-1-piperidinyl}-1,4-dioxobutyl]-4-piperidinyl}-1-
methyl-2-piperazinecarboxylic acid,

{ 1 45) 4-[2-[(4-amin0-3,5—dibromophenyl)m‘ethyl]—4-[4—(3,4-dihydro—2(1 H)-oxo-
quinazolin-3-yi)-1-piperidiny(}-1,4-dioxobutyl]-1-(1-methyl-4-piperidinyl)-

3-piperazinecarboxylic acid,
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(146} 4-[2(3,5-dibromo-4-methylphenyhmethyl]-4-[4-(3,4-dihydro-2(1 H)-oxo-
quinazolin-3-yl)-1-piperidinyi]-1,4-dioxobutyi}- 1-{1-methyl-4-piperidinyl)-

3-piperazinecarboxylic acid,

(147) ethyl 4-[4-[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-yl)-1-piperidinylj-2-
i [(3,5-dimethyl-4-hydroxyphenyl)methyl]-1,4-dioxobutyl]-1-(1-methyl-4-

piberidinyi)-2-piperazinecarboxyiate,

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

(149) 4-{1-[4-[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-yl)-1 -piper}'diny!]~2—[(3,5-
dimethyl-4-hydroxyphenyl)methyl]-1,4-dioxobutyl]-4-piperidinyt}-1-

methyl-2-piperazinecarboxylic acid,

~(150) ethyl 4-{1 -[2-[(4-bromo-3,5-dichlorophenyl)methyl]-4-{4-(3,4-dihydro-

2(1H)-oxoquinazolin-3-y!)-1-piperidinyl}-1 4-dioxobutyl]-4-piperidinyl}-1-

methyl-2-piperazinecarboxylate,

(151) ethyl 1-(1 -[2-{(3,4-dibromopheny)methyl]-4-[4~(3,4-dihydro-2(1 H)-
oxoquinazolin-3-yl)-1-piperidinyl]-1,4-dioxobutyl]-4-piperidinyl}-4-

methyl-2-piperazinecarboxylate,

(152) 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-piperidinyl}-4-

methyl-2-piperazinecarboxylate,

(153) ethyl 1-{1-[4-[4~(3,4-dihydro-2(1 H)-oxoquinazolin-3-yi)-1-piperidinyl]-2-
[(3,5—dimethyl-4—hydroxyphenyl)methyf]-1 .4-dioxobutyl]-4-piperidinyl}-4-

methyl-2-piperazinecarboxylate,

~ (154) ethyl 1-{1 -[2-[(4-amino-3,5-dibromophenyl)methyi]-4-[4-(3,4-dihydro-
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(155)

(156)

{157)

(158)

(159)

(160)

(161)

(162)

140

2{1H)-oxoquinazolin-3-yl)-1 —pi"peridinytj-1 ;4-dioxobutyl]-4-piperidinyl}-4-

methyl-2-piperazinecarboxylate,

ethyl 1-{1-[2-{(4-bromo-3,5-dichlorophenyl)methyi]-4-[4-(3,4-dihydro-
2(1H)-oxoquinazolin-3-yl)-1-piperidinyl}-1,4-dioxobutyl]-4-piperidinyi}-4-

methyl-2-piperazinecarboxylate,

11 -{2-{(3,5-dibromo-4-methylphenyl)methyl] —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-{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-piperazinecarboxylic acid,

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-piperidinyl}-4-

methyl-2-piperazinecarboxyiic acid,

1-{1 —[2-[(4-br0m0—3,5-dichIorophenyi)methyl]—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-[(3,4-dibromophenyl)methyi]-4-[4-(3,4-dihydro-2(1H)-
oxoquinazolin-3-yl)-1-piperidinylj-1,4-dioxobutyl}-4-piperidinyl}-4-

methyl-2-piperazinecarboxylic acid,

ethyl 4-{1-[3,4-dibromo-N-[[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-yl)-1-
piperidinyllcarbonyi]-phenylalanyl]-4-piperidinyl}-1 -methyl-2-

piperazinecarboxylate,

4-{1 —[2-[(4-brorno—3,5—dichlorophenyl)methyf]-4-[4-(3,4-dihydro-2(1 H)-
oxoquinazolin-3-yi)-1-piperidinyl}-1,4-dioxobutyi]-4-piperidinyi}-1-
methyl-2-piperazinecarboxylic acid,
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(163) methyl 1'-{3,5-dibromo-N-[{4~(3,4-dihydro-2(1H)-oxoquinazolin-3-yi)-1-
piperidinyljcarbonyl]-phenylalanyl}-{1,4'lbipiperidinyl-4-acetate,

(164) 1°-[3,5-dibromo-N-{[4-(3,4-dihydro-2(1H)}-oxoquinazolin-3-y)-1-
piperidinyI]carbon.yI];phenylaIanyl]-[1 .4‘]bipipeﬁdinw-4-acetic acid,

(165) eftayl 4-{1 -[3,5-dibromo-N-[[4-(3,4-dihydro-2(1H)-oxoquinazolin-3-yl)-1~
piperidinyi]carbonyi].¥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-yl)-1-
piperidinyljcarbonyl}-4-methyl-D,L-phenylalanyl}-4-piperidinyl}-4-methyl-

2-piperazinecarboxylate

and the salts thereof.

Physiologically acceptable salts of the compounds accordin_g fo 'claim
1 with inorganic or organic acids or bases inorganic or organic acids or

bases.

—

3. Pharmaceutical compbsitions containing a compounq accord'ing to
claim 1 or a physiologically acceptable salt according to claim 2 optionally

together with one or more inert carriers and/or diluents.

4. Use of & compound according to claim 1 or 2 for

preparing a pharmaceutical composition for the acute or prophylactic
treatment of headaches, for treating non-insulin-dependent diabetes mellitus,
cardiovascular diseases, morphine tolerance, skin diseases, inflammatory

diseases, allergic rhinitis, asthma, diseases accompanied by excessive

vasodilatation and resultant reduced circulation of the bload, for acute or
preventive treatment of the menopausal hot flushes in oestrogen-deficient

women or for treating pain.





