; e3ekadFk"667; @j EGETAF , t 77647fft ' Boehringer I|Ingel hei m Pharma KG

B- 55216 | ngel hei M Rhein Case 5/1279-Ro Foreign fili vel Az
cycl'opropanes as CGRP antagoni sts, medi canents contAﬂlmwnmwmmﬂmmbnpounds

and met hod for the production thereof The present |nvent% Nl el ates to new
cyclopmm@ameﬁtof general fornmula O R~~~ RL N O the tautoners, the

di ast epeeleinget hengsdheianeharmahgGm xt ures t her eof améstéﬂ%/qaﬁgenchereof,

parti cyl t SLO| ically acceptable salts hereof th |nor ani ¢ or
organ?@ %%%%g gﬁgggé /gﬁS?ﬂaceutlcal conp05|t|o£?§§ﬁﬁﬁu
conpounds, their use and processes for preparing them In the above gener al

formula (1) R denotes a saturated, nono- or di-unsaturated 5- to 7-nenbered
aza, diaza, triaza, oxaza, thiaza, thiadiaza or S, S-dioxidothiadiaza

het er RGP} cCYFbEBTORATFEt 26hECRBORBRBAPNSAEE  heedi 6ayents grobpinang
linked via aaGa R@hpPuntid rOGE Mmainyn vk MBle GHHARIJL iE ttHeddWE Ccar bonyl
groups adjacent to a nitrogen atom may be substituted by an al kyl group at
one of the nitrogen atons, nay be substituted at one or tmo carbon atons by
a stralght r. roup,._hy hen hen | met h

naphtﬁtgg g?%%%%e ﬁggﬂggﬁﬂlnyF¥L8?a§§n§FQ FgCEPSr¥H|e yI 9??8%99,

1, 3- oxke®Myla 1, 3-thi azolyl, isoxazolyl, 11-2 pyrazolyl

1- net hyl pyrazol yl |n1dazolyl or 1-nethy|inidazo|y| group, whi | st the
substituents may be identical orndifferent, and wherein an olefinic

bond of one of the abovenentionef] unsatur atled het er ocyclic grou MM\W\“\
fused with a benzene, a R 3- oxazol thlophene

t hi azol e, pyrrole, N-neth -py$role, uiflnol i ne, im azole or *G00002*
N-net hyl -i m dazol e ring, while the pheny , pyridinyl, diazinyl, furyl,
thienyl, pyrrolyl, 1,3-oxazolyl, 1,3-thiazolyl, isoxazolyl, pyrazolyl,

1- et hyh@yegaebmérsl ntﬂazehxlste&eémg%hykh@ dazatybrereupeneORiakieds n R
and t he benzo-, and di azi no-fused hetefocyclic groups in

do-
t he caF%%ﬁegﬁeFB@oﬁhﬁaﬁaé HleﬁﬁﬁPFy BeTRBR¥L gLy BPetPP¥§B§ﬂP9&Fé&15y
fluorlﬂecephhblen%amtsbthéréefawmﬁﬁ ih¥rganic or organic acids or

bases, pharmaceutical compositions containing these compounds,

their use and processes for preparing them.

In the above general formula (I)

R denotes a saturated, mono- or di-unsaturated 5- to 7-membered
aza, diaza, triaza, oxaza, thiaza, thiadiaza or S,S-dioxido-

thiadiaza heterocyclic group,

whilst the abovementioned heterocyclic groups are linked via
a carbon or nitrogen atom and

may contain one or two carbonyl groups adjacent to a

nitrogen atom,

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

may be substituted at one or two carbon atoms by a straight-
chain or branched alkyl group, by a phenyl, phenylmethyl,
naphthyl, biphenylyl, pyridinyl, diazinyl, furyl, thienyl,
pyrrolyl, 1,3-oxazolyl, 1,3-thiazolyl, isoxazolyl,



al kyl, dial kyl am noal koxy, nitro, alkylthio, alkylsulphinyl,
al kyl sul phonyl , al kyl sul phonyl am no, phenyl, trifluoronethyl,
al koxycar bonyl , al koxycarbonyl al kyl, al koxycar bonyl al koxy,
hydr oxycar bonyl al koxy, carboxy, carboxyal kyl, dial kyl am noal kyl, hydroxy,
am no, acetylam no, propionylam no, -api rocar bonyl, al kyl am nocar bonyl ,
di al kyl am nocar bonyl, [N al kyl -N-(di al kyl am noal kyl ) am no] car bonyl ,
[ (hydr oxycar bonyl al kyl ) am no] car bonyl ,
[ (al koxycpybanrglulkylymethylpurbenyl ], (4midaphbyingk) car bonyl ,

(1-pyrrol i%@ﬁhgﬁ%@@ﬁ¥bl t1gPbRgr r| QhEXE):CEEQOQMBStltuentS may be
(hexahydr o- 1- azepi ny cargony - et hyl - 1- pi per azi nyl ) car bonyl

nethyleneH@%Q?lcéﬁlﬁBcQFSSﬁ?F&ﬁvno ani nocar bonyl ani noal kyl ,

al kyl am nocar bonyl am no, al kanoyl, cyano, trifluoronethoxy,

tr|fluoronet ylthio, trifl oroneth S hi_nyl., r|qu [0 t hyl sul phonyl or
cycloalkyl 8b§r$}Pha§ PgeglgéFb ughgn%?Xd OE b8 4gﬁ?o 8- nenber ed

al kyl enei nahovgmeupsowladr shgagumsthyl bﬁeegpcuplm gheugs may e Fusesi tion
My be ! epl,aeRdaDheAncALy 080 aheMLO! daag%ey'yhgsnexa&evae RYiapkeRE Or OupS

whi ch may Bstitute e W position b
het er oal i c§BFRE, gEB&BZOWRer BYERELBet BrBERYFCPYETER-6up ML OLARED via a

carbon or nitHageNecabenNand 9Nt ainigaebeeOf-ihyy heteroatons not directly
connected to each other selected from anong oxygen and nitrogen, while

mul tiple substitution by cyclic groups or those groups which contain a

car bocyclic whlhetEhecphbhylgrpymlﬁsnglclddadlayd wiiergiln theesyBstituents
may be ident di £f qr e he ht hyl ,

2-napht hyl , %(}gh_»g?glt eﬁﬁghgg’gz éRhtﬁ Eﬂ&%a‘ﬁ?{g |%—bxa%°ﬁ§’ﬁ

1- met hyl - 1H PHEBEOB Y, 1Imﬁ(§|hix’}l3¥¥ﬂzi°ﬂtd |- 3mjdazali @azm yl,

i TTE:E EY: ?I.lHI EfLﬁ\é"élﬁW.'lmlaatz@lW)ég;pﬁpfsgb@lﬁ‘tb,ln’éﬁl ahotkﬁbndlgﬂenMO'—g yl, I

nmet hy i ndazo nzo yr y i en- iny

qui nol i nyl of F?B&uvnﬁVlﬁ§P dlﬁﬁﬁP@tfPﬁg g%& YIS €y954ﬁéﬁléland

het er oar omat thegraupeonnekedddicn cagl addie iomnadly be—m@moPrMsubsultuted in

the carbon Shsgf' gh%@t%ft'eﬁo'ioyl%lu%@ﬁ{' n%h%%%mo&eb%ﬂga R Anghed or
car bon ato

unbr anched al al'k groups with 3 , by

phenyl al kyl , aék&ényﬁlaékW6ﬁwln@ﬁé#@Ky pRéiyical Ry L thdof| uor onet hyl

al koxycar bor%'l@: )éhlp@ﬁhl?{quazh'k)ﬂl,su@'p%war Ramyll suQ @HReXM .amino,

dlalkylanlnoaék dlag§ nlnoalkqx lnltro drqu am no, acetyl am no,
Rbe hﬁr {b’ﬁ’E Y (e

propi onyl am Y=4i kyl ani nocar bonyl ,
dialkylaninoaakhmyﬁarbdﬂyMarwyﬂ,cde@anﬁmhmthﬂlkqg@enyI pyri di nyl,

t hi azol yl t Y, [ 1kvl -
trlfluoronet ?]su Hqg€¥ﬂ$¥¥§§hof%ﬁ%%%§psulphony%'gggupghghdy

subst i tuentsamle@éKYdenthY@éFIOWr' @i e@cetyl aml@[lofvwﬂrlc@%%]’r?i@r%ay,

am no, i ndol )éknlaﬁiéa!ﬂmd#ﬁaol W1 kg eHRImAad idl d1ike 1akaveideitaaed, gr oups

may be substltut t|n fanlllar fron1pept|de chem stry,
preferably wi it aﬁ%agae%t%{ ﬁ%ﬁ%ﬁ?ﬁﬁgV@ggﬁd 5 AR dtyloxycarbonyl

group, and aﬂﬂHyardﬂyﬁaﬁnﬁﬁyhynkyhﬂdmﬂndﬂuhﬁﬂdmwu gﬂadmmxyuithe al kyl or

al kyl ene noi et ﬂgh a6l f1 e Fh pntaln 1
to 5 carbon a 6%%nﬂﬁ%ﬁﬁ§é.§%ﬁ2#ﬂf%§ﬁg Iﬁﬁhotecsﬁ% g?gups
mentioned in (tlh@ym%éédiwldéﬂﬁﬂqrwdns (dfep%h“?d-’rﬂdltrh’é-)pﬁi-’t g groups

fam liar fromh@mwdﬁmemﬁ mmmezdo’ﬁyhy am@mﬂm@wﬂmw group
with 1 to 3 car ns in the alko Yy _noi e <P igna substltuted in the
phenyl nucl ed¥ Y Oge MMty %P%YTr ﬁﬁéhﬁﬂ Up)’ by one or two

met hoxy groupﬁnlﬁdUanbdﬁnmamiﬂuaﬂkyﬂzyhﬂngkaMandarbonylamlno,

2-nitro- benzyl xyca bon
4- met hoxy- benzy ayox Ca’rb n%/ O EE %ﬁor%nﬂ%’%yﬁé1u<?romethylthlo

3-chl oro- benmwlﬁéuQWQNﬂghylSuknhxnxlbéﬁz sulphpmreF v

a, a- di met hyl -henzyd xycafRapyd Wi, H-eb @tMOn atoms,

a, a- di et hyl - benzyl oXycar bonyl group, an al koxycarbonyl group having a
total of 1 to 5 carbon atons in the alkyl noiety, for exanple the

met hoxycar bonyl , et hoxycarbonyl, n-propoxycarbonyl, isopropoxycarbonyl,
n- but oxycar bonyl, 1-nethyl propoxycarbonyl, 2- nethylpropoxy car bonyl or
tert. butyl oxycarbonyl group, the aIIonxycarbonyI
2,2,2-trichloro-(1, 1-di net hyl et hoxy) car= bonyl or

9-fl uor enyl met hoxycar bonyl group or



- 5 the fornyl, acetyl or trifluoroacetyl group. The present invention

al so includes the individual diastereoneric pairs of antipodes of general
formula (l), the associated enantionmers and m xtures of the di astereoners
and enanti oner's whi ch cone under general fornmula (1). Particularly
preferred are the racemates and enant goqers which cone under general
formula (1) and are trans-configured in relation to the cycl opropane ring.
The conpounds of general fornmula (1) have val uabl e pharmacol ogi cal

properties, B?S@d e8 thekmbsekachl ¥91ERPAIhadgRbebC whE2REHt kes. The
invention furt relates to, Eha maceuti cal conpositions congﬁlnlng t hese

conpounds, tW@FSY&§BeaﬂH°Pﬁe r &B&r At off “t REr @6POSBFEPBr FBY B&npounds of

t he above gemepabckdr byl anl caygehhasemwber ei meBhg@naties aroopg- or

di -unsaturated 5- to 7-nenbered aza, diaza, triaza or thiaza heterocyclic
group, whil st the abovenentioned heterocyclic groups are linked via a

car bon or nibVogéhOaNOSIQHQSnHPiGbnmaVnb@n@Ubstﬁmutedrb@nyhegroups adj acent

to a nltrogen ato be subs ted car bon a m by .a phenl
pyridinyl, diaZcn nklOPhF@hﬁlg g fr§dt%|2 1CV§§£§%61

pyrazol yl or whemet hhbpi&é&é@‘bﬁﬂ.lgﬁ/ﬁﬂlﬁc @ﬁrduwnel‘seuﬁn&@dokz&bl @i @a&@dﬁiﬂ &rbond
of one of thel%bovenen |on%%dun%%%urated heter hl% %ro%§ﬂ‘ éy be fused
to a benzene; pyrsgln i 827°n& q&ﬁngplng r|Hé etertga %he phenyl ,
pyri di nyl, ddazenyﬂy Cbnaaytgdpyorebyh othext bedroltyd, firooxamoing ,

pyrazolyl or .1: h y pngroups contained in R and the benzo-
pyrido- and 8%§§Eh gb&ség%%béerécycllc groups in the carbon skeleton may

addi tionally be nono-, - or trisubstituted by fluorine, chlorine or

bromi ne at orr&hlmé ﬁllulixllpl@' @hh%ka%@%hk%ycy@lltlle:ogrbhbf' or eaRidayl
al koxycar bon ar bonylal koxy

r 0X
hydroxycarboéﬁPHPEoY 1C§a BiﬁlncérSS%%QF 1ch§I@?F§ﬁPﬁ8§ﬂwﬂ IOHH oxy,
am no, acetyhanennluﬁedpa@ﬂyma&mﬁdn aMEnama@hdmmbnts alaky bamidesarikeny! |
dialkylan1no§§rgﬁ - al kyl - N(di al kyl am noal kyl ) am no] car bonyl ,
[ (hydr oxycar bonyT a aﬁino]carbonyl,
[(aIkoxycarbonylalkyl)anino]carbonyl aninocarbonylanino

am nocar m aIkyI al kyl am noc onyl am no anqyl

triflubfy )i GESups Phsp Yé glo %&R’é’gr RNt 51 ming - &réur‘fsetﬁ‘?er ein a
nethylhgdrgraumathmw& 34H~4ndm1—5—gdsitﬂ4meuh%14hﬂ4uﬂddﬂyaiy@¢ an oxygen
atom op yl rgu by, _al up (MelaR111°\ tuted in

t he vv-pogl tglﬁl n t:)Lleé-lL%?oq X S’lrfe}rébgrr&é dals'Ll \({:SA%C Qlln%y ll?nei \%2 &}Jl ‘t he

het er oa@l-t&jenyd , gr30L‘;|§11+e§1YI]+:nl€ét}a\ﬁOéYércdﬁhdﬁld@rmir@rﬂ n hiﬂmhwid 1dbnt ai ns

one or mwgzbm@r-@qtomﬂwuﬁlﬁﬁctal-mcow&toq%]tt@u%@m Qiiherpsalgghead from
i.le multiple substitution by cyclic groups or

anong ox nitro
t hose §H %ﬁ@lﬁﬁicﬁ“b& ﬁqﬁ dgpﬂoéy%?ﬁh or heterocyclic group is ruled out

and wherein the substituents nmay be identical or different, and RL denotes

a phenyl,w%iﬂ%QhE@£ a¥o Q%Hgﬁgl E@d.% Wtic and heteroaromatic groups
may additionally be mono-, di- or trisubstituted in the
carbon skeleton by fluorine, chlorine or bromine atoms, by
branched or unbranched alkyl groups, by cycloalkyl groups
with 3 to 8 carbon atoms, by phenylalkyl, alkenyl, alkoxy,
phenyl, phenylalkoxy, trifluoromethyl, alkoxycarbonylalkyl,
carboxyalkyl, alkoxycarbonyl, carboxy, dialkylaminoalkyl,
dialkylaminoalkoxy, nitro, hydroxy, amino, acetylamino,
propionylamino, methylsulphonyloxy, aminocarbonyl,
alkylaminocarbonyl, dialkylaminocarbonyl, alkanoyl, cyano,
tetrazolyl, phenyl, pyridinyl, thiazolyl, furyl,
trifluoromethoxy, trifluoromethylthio,
trifluoromethylsulphinyl or trifluoromethylsulphonyl groups
and the substituents may be identical or different,



f while the abovenentioned aromatic groups may be nono-, di or
trisubstituted by fluorine, chlorine or bromne atons, by branched or

unbr anched aIkyI groups, al koxy, trifluoronethyl, nitro, hydroxy, am no or
acetylanlno gr'oups and the substituents may be |dent|cal or different, and
wherein all the abovenenti oned al kyl- and al koxy groups and the al kyl or
alkyl ene noieties present within the other groups nentioned may contain 1
to 4 carbon atons, unless otherwi se stated, the tautomers, diastereoners,
enantionmers and salts thereof. Particularly preferred conpounds of the
above al.,.fo 0S [ no nsaturated 5- to
7- rrenbglflgglédlltgfalh It%rxllyaza tn[érgcycﬁ'lryg g%rl'lgugm\%?%%lilh (?\?ementl oned
hetero@?@ﬁﬁén@ﬁoaﬁst@ﬁeQDQﬂamﬁnﬂh@nﬁdﬂgmowg@nW@Wb@ﬁ mm@sﬁmﬂuﬂem.awcarbonyl
gr oup %%%%%@tlntgo I IR 1%%%% R theeS %mlgﬁ&%fhg&egtovemﬁnl atom

by a rouap or _an_ol efi_ni ¢ doubl € _bond of one of oned
unsat uwatﬁd é‘F&FYélfl gy Yiray vy $8d BRitth batyderaiearepyldi ne or
qui nol gaeupi,ngndand the phenyl groups contained in Ras well as the
benzoand pyri do-fused heterocyclic groups in the carbon skel eton may
additionally be nono-, di- or trisubstituted by fluorine, chlorine or

br oni nelat ¢ime, abpvainepit icdieal HwkmﬁlamﬂIab@gxyﬂgmdmparaﬂdmemnﬁm@w ,OL
al koxyggggq@we, nRREALDA A K00 Y ORI %%§<@8’e’c1 2y

am nocar bonyl yl'am nocar bo amrnocar
[N— al kgapnmae@. al @ o Olryla)t@msno]%dretm;ﬂtherwwe stated.
[ (hydr oxycar bonyl al kyl ) am no] car bonyl ,
[ (al koxycar bonyl al kyl)) am no] car bonyl , aIkanoyI or trlfluoronethoxy gr oups,

by 5- £F FhReRBOtEFtdNg IShoing Merfanss iertdien prasadiyicesie T an® t he

3- or émometaln(tn tRY d&@rfe@@l Griupd SR AtFHBO e tRINY! | m no group,
for exagp %&%yrrolldl o 1- pi peridinyl, 4-nethyl- f pi per azi nyl
4-neth§ TRz S8FES Yo 1- yl or 4- nDrphoIinyI groups, by aIkoxy gr oups
whi ch nay be substltuted in the MFpOSitiOﬂ by a 5- or 6-nenbered

het er 03] LEKCl 161 QAR HRELA ;:g/ 1 BAlST 9ald CYeld Gl Ol dnis DGR Vi @ 2

car bon a ains a atom i'n eac posi tions
or is P ﬂﬂ@é‘d’ \V]anéYca?PEd@r@rllm tﬂ*&?@éﬁtakt(ﬂﬁ amd tdentdieny lonmadreusvdynia r ogen

at oms  mal odiereGltlon | iviked oid N rapHdgs @{r@iaa OHIhAYL &l IR AL OM
whi ch are separated from each other by at 1east one nethyl ene group, for

exanmpl 5 PFoxy, et hoxy, propoxy 2, 5- di oxacycl opent yl net hoxy,
2, 6- di oxacycl ohexyl met hoxy, 2-(1- pyrrolidinyl)ethoxy,

2(1 pi peri yl , era2|n eth

2- (4- nor phg :%ny % ci)c%)t/:hér (gupsngll\%‘ylcea qD ?’(%123’,}033)/ cyclic
groups or Fﬁat@ngﬂouﬁsnMﬂnﬂTh§MﬂwiQx%¥&ﬁmnndycH1mamhdnx1hanquﬂqugroup is
excl uded a i N ot R 1$44Rs dent igalorQy. A and R1
denotes a gﬁgﬁeﬁﬁqrogpQﬁﬂ]ch EE; bekﬁ%ﬁ%¥ikﬁnh'o? f%?éubstltute

fluorine, CRIESORY g'oﬁ ﬁﬂ?hﬁﬂﬁﬁ&oﬂﬁF%ﬂhaﬁﬁ} tribpherarstiny| | nltro

nydr 0xY or cAp_BA nUOHAS ey 1R AR 1Y S s, ddpnt i cal or

di fferent,
o, a-dimethyl-benzyloxycarbonyl group,

an alkoxycarbonyl group having a total of 1 to 5 carbon atoms

in the alkyl moiety,

for example the methoxycarbonyl, ethoxycarbonyl,
n-propoxycarbonyl, isopropoxycarbonyl, n-butoxycarbonyl,
l1-methylpropoxycarbonyl, 2-methylpropoxy-carbonyl or
tert.butyloxycarbonyl group,

the allyloxycarbonyl, 2,2,2-trichloro-(1,1-dimethylethoxy)car-
bonyl or 9-fluorenylmethoxycarbonyl group or



and wherein all the abovenentioned al kyl and al koxy groups and the al kyl or
al-kyl ene noieties present within the other groups _ g _ nmentioned nmay
¢ontain 1 to 3 carbon atons, unless otherw se stated, the tautoners,
di astereoners,” enantioners and salts thereof. Mst particularly preferred
conpounds of the above general fornmula (I) are those wherein R denotes a
3, 4-di hydro- 2( 1H) - oxoqui nazol i n- 3-yl ,

, 3- di hydr o4- phenyl - 2H 2- oxoi m dazol - 1-yl

3-
, 4- di hydr o- 5- phenyl - 3(3H) - oxo1, 2, 4-tri azol - 2-yl,
4-

1
2
34 o pudr oaghy il - axaeynl Aol 43l Skl

1, 3-di hydro- 2( 2H) - oxoi m dazo[ 4, 5- c] qui nol i n-3-yl group, wherein the

aboverenti pREdeRRNanyaRY 1BhCKEhe 1481 GHACY EhicC 10he YRR ERY be mDnO- or

di substituted in the carbon skel eton by fluorine, chlorine or brom ne atons
or may9heShBRESUBELrt BRdd ShyiaantipeRegs- efpppaesalnfprmula (I), the

g, g_— di aﬁaloyﬁ:!aoaantﬁnbmﬁgmﬁys aﬁalhmx,tu%e(g%lfoFclaléOH'Ea}élt)a%Eﬂxé)tis anﬁi

-di e m_noet ho - di et am _nopr opo t car bonyl net hoxy,
hydrox%%é?géﬁ?FﬁEtH§¥§P fitrol Fffpﬁggg tﬁ%??u tﬁgiycarbonyl, car boxy,
hydr oxy, am nocarbonyl, diethyl am nocarbonyl,

[N‘(2‘959?&E%ha%ﬁgggk@%bkzﬁa”%EQykﬁ%‘EQL%%ﬁQ%EYBnd enantiomers which
[ (et hoxycar bany yl')am no] car bonyl or _ '

[ (hydr 6RF€aPBERY| AFEPRYP) akrasldar Hdny Rgr 8dp, taaasreoaéAguaeda iphenyl
group,rg@h@moﬁayobehgnagclo@&opghet&ﬁ@gbstituted by fluorine, chlorine or
brom ne atons or by hydroxy or am no groups, wherein the substituents may
be identical or different, for exanple the 4-chl orophenyl,

4- am ndh8, eubbnodsphéngeneral, FodinblantdI4- hpdeoxppheabile group, the

taut OB rmdbBI bes eaTP L opRRRIEOMRLSANDAS Ak 1! BR1BAL 1 ve Tek . The
follo ng are nentioned aS exa Ies_oF particularly pre%erre conpounds:
(1) antagonistic properties. The invention further relates to

Ci s- 3- ﬁaEﬁaééuﬁﬂbanoQ@&g@ﬁ&ki@ﬁ%'@%h@ﬁ%&&%%rQQQ%b]té&b%ﬁhh%ﬂ”%hbi%v4'dihyd
ro-2(1H) - qui nazol i none % )

traps-T-?lng-FﬁgaﬁFﬁgg 5140 F8REEEAz oy ) cycl opr opanecar bonyl | - 4- pi peri di n
yl }-1, 3-di hydr o- 4- (3nmet hoxyphenyl ) - 2(2H) -i m dazol one (3)

traps- 3:-L{1-12-G4-.amna-3,.5-di 0 l,opt car |.}-4-piperidin
yI}P3, ?é%ﬁ§55§-5?%h?gﬂﬁﬁa§§|?ﬁ%ﬂgggg% %E%%%%l RLORARGCE %ngghd%AJ P

t r aps- BheTefn- (4- ani no- 3, 5- di br onobenzoyl ) cycl opr opanecar bonyl | - 4- pi peri di n
yl }- 6- brono- 3, 4-di hydr o- 2( 1H) qui nazol i none (5)

traps-1-{1-[2-(4-am no-3, 5-di.bronobenzoyl ) cycl opropanecar honyl ] - 4-pi peridin
WL 3 ERbBRG. 7 BRERy | Do PRra L orake By to 1o RENBETed e,
traps-difza| 2tdaanm po- 3hiadiabhetrelrenyaylilkc yeloopr, opanecar bonyl ] - 4- pi peri din
yl }-1, 3-di hydro-4-[3(trifluoromethyl)phenyl]-2(2H)-im dazol one (7)
traps-1-{1-[2-(4-am no- 3, 5-di bronmobenzoyl ) cycl opr opanecar bonyl ] - 4- pi peridin
yl }- 1, 3- dvh}dps- she3pperverepidepel herErocyicdafobseupEgpre linked via
traps- 3- { 4- F3rbdnaskna+id roaenbaesrbengoyl ) cycl opr opanecar bonyl | - 4- pi peri din
yl } -3, 4-di hydr o- 6- hydr oxy2(1H) - qui nazol i none (9)
traps-3-{1-[2-(4-am no- 3, 5-di bronobenzoyl ) cycl opr opanecar bonyl ] - 4- pi peri din
yl } -3, 4- dubydconBaffl o3ei oxoltar- 2aybpmeilhexylip2( H)agentazal ianone

nitrogen atom,

may be substituted at a carbon atom by a phenyl, pyridinyl,
diazinyl, thienyl, pyrrolyl, 1,3-thiazolyl, isoxazolyl,
pyrazolyl or l-methylpyrazolyl group,

and wherein an olefinic double bond of one of the
abovementioned unsaturated heterocyclic groups may be fused

to a benzene, pyridine, diazine or quinoline ring,



- 11 (10) trans-1-{1-[2-(4-am no- 3, 5-di bronobenzoyl)

cycl opr opanecar bonyl | - 4- pi peri di nyl }-4- (3, 4-di chl orophenyl ) 1, 3-di hydro-2(2H
)=im dazol one (11) trans-3-{1-[2-(4-am no-3, 5-di bronobenzoyl) S
cycl opr opanecar bonyl ] - 4- pi peri di nyl } - 3, 4-di hydr o- 2( 1H) pyri do[ 4, 3-d] pyri mi di
none (12) trans-1-{1-[2-(4-am no- 3, 5-¢i bhronobenzoyl ) . _
cycl opropanecar bonyl | - 4- pi peri di nyl }- 1, 3-di hydr o- 4- (2net hoxyphenyl ) - 2(2H) - i
m dazol one (13) trans-1-{1-[2-(4-ami no-3, 5-di bronobenzoyl) _
cycl opr opanecar bonyl ] - 4- pi peri di nyl } - 4-( 3- chlorophenyl) 1, 3di hydro-2(2H)-i m
i dazol one (14 i_br.ompben

cyclopropanegQFESngﬁf E%SPgﬁrlg' ﬁ?n¥§3 gﬁﬁfdPgR F%ﬁépgaphgﬁﬁ?PliﬁZH) i mi
dazol one (15}, BﬁahsaaoQYl[Zl@éxambﬂgl3 Pydialzodydbemzayimpthylpyrazolyl

cycl P gganeg%ﬁggybkn%a&h%r e RY b cAedibRY a6, 20U YT dlg3, 4- dl pyrim di
none

trans- 3-{ 1- [ d1pzinprdosgdsheitereeuivddLogrpupsl dpr spanceabonpikeletsimer i din

yl }-3, 4-di hyﬁka? QdBZEQbE‘E%tlh i Rghethoxy] - 261 H-aubaazeki-raneg. 17)
trans-3-{1-[%& 4- am no- i bronobenzayl )

cycl opr opanetatBEnye] - 4 PﬁéP@dPﬁyPF°§lEedPﬁ?HFo &Y( 2Lktlhy| - 1pi per azi nyl ) -
2(1H) - qui nazdhaﬁmlyea(ni&baﬂk@&gr- 1'I'IEL|];'Ib2 (*cém’fmug@o&fﬁfngl(lbr om)benzoylt% D oh
cycl opr opane Q in i [o- trifluoronethyl)pheny
17-2(2H) - i i A3k Lan 0 T‘@f&c}arjbonﬁa%

trans- 3- { 1- [ 21lkéxyeambody3-adikionynobydzoxlycarbonylalkoxy, carboxy,

PG by Sheneearpatyahi1P! By Dbl My} AlTHY! am no) propoxy
acetylamlno, propionylamino, aminocarbonyl,
alkylaminocarbonyl, dialkylaminocarbonyl, [N-alkyl-N-
(dialkylaminoalkyl)amino] carbonyl,
[ (hydroxycarbonylalkyl)amino] carbonyl,
[ (alkoxycarbonylalkyl)amino] carbonyl, aminocarbonylamino,
aminocarbonylaminoalkyl, alkylaminocarbonylamino,

alkanoyl or trifluoromethoxy groups,

by 5- to 7-membered alkyleneimino groups wherein a
methylene group in the 3-, 4- or 5-position may be
replaced by an oxygen atom or a methylimino group,

by alkoxy groups which may be substituted in the

o-position by a 5- to 7-membered heteroalicyclic group,
where the heterocalicyclic group is linked via a carbon or
nitrogen atom and contains one or two heterocatoms not
directly connected to each other selected from among

oxygen and nitrogen,

while multiple substitution by cyclic groups or those
groups which contain a carbocyclic or heterocyclic group
is ruled out and wherein the substituents may be
identical or different,

and Rl denotes a phenyl, 1l-naphthyl or 2-naphthyl group,



(20)

trans-3-{1-[ 2- (3, 5-di bronp- 4- hydr oxybenzoyl ) cycl opr opanecar bonyl ] - 4- pi perid

iknyl } -3, 4-di hydro-2( 1H) qui nazolinone (21)

trans-1-{1-[2-(3, 5-di brono- 4- hydr oxybenzoyl ) cycl opr opanecar bonyl | - 4- pi peri d

i nyl }-1, 3-di hydr o- 4- phenyl 2(2H)-i m-dgzal one (22)

trans-3-{1-[ 2-(4-am no- 3, 5-di bronpbbenzoyl ) cycl opr opanecar bonyl ] - 4- pi peri din

yl }- 3, 4-di hydr o- 6( met hoxycar bonyl met hoxy) - 2( 1H) - qui nazol i none (23)

trans- 3- { lwh21¢e4thn nbo¥ehetichoaetbarpomplt)i ey grompbep aagc b aayld--,4-dii-peri di n

yl}-3, 4-di hydro= I r I ) -2G1H:-qui nazaol i none (24

trans-3-{1g%zﬁgigg%¥g3$§¥%adg&?é&%@%ﬁ%@%If%l%ﬁan% S EFonlng ééoﬁg,

cycl opr opah¥crbosjep- srpiupbriadgicineld a3 ky-ldighptips- 6 aLlkogdnor phol i nyl ) et hoxy]

-2(1H) - qui ' t ~3- L2 A4- amino- —di oyl)

cyclopropaggéggggggﬁf@§§%Vpggﬁgfﬁy%%§§%4-di%&B&%—$?ﬁgg%%§§%z9%;-quinazolino
ne (26) groups and the substituents may be identical or different,

trans-3-{1-[ 2- (4-am no- 3, 5-di bronpbbenzoyl ) cycl opr opanecar bonyl ] - 4- pi peri din
| }-3, 4-di hydro-7 hoxycar bonyl net hoxy) - 2( 1H) - quj nazol i none (27

e 3eh s Ao TR e it v ahd By Grodet ana

cycl opthpané&ailbary lalkd-lginee modietyles presenx wid Mrditdhed icaeldH)griipEazol i no
ne - : ; .

trans- ?—éﬁf}%{%}iﬁn& i r?(?%,a%pdilbrtgrrébecr?zr(?ﬁn) (%}_'c mosrjr 61616}r1eescsarqr%1r?yrl“]l-sf- pi peridin

yl } - 7- mels€dycar bonyl - 3, 4di hydr o- 2( 1H) - qui nazol i none (29)

trans-3-{1-[ 2- (4-am no- 3, 5-di bronbbenzoyl ) cycl opr opanecar bonyl ] - 4- pi peri din

yl }-1, 3-di hydro-2(2H)i mi dazo [4, 5-c] quinolinone (30)

t r ans- $he1 Lpptomezis . nlizst.egiapmssish e ARIDiOMETEh rAiga feddreh s gedE pi peri di n

yl }- 3, 4-di hydro- 7{[ ( met hoxycar bonyl net hyl ) am no] car bonyl } - 2( 1H) - qui nazol i no
ne (31 .

trans- %9Ff-lF?l-l(aﬁf-lé'mpr?@-f:?,rg-e(ﬂ TR oD GhE SRV SRS oniqE ™R peri di n

yl } -3, 4xei hyise whigdi@2di net hyl am noet hyl ) - N- met hyl am no] car bonyl }-2(1H)-q

ui nazol i none (32)

trans-3-{1-[ 2- (4-am no- 3, 5-di bronobbenzoyl ) cycl opr opanecar bonyl ] - 4- pi peri din

yl }-7- & eenptes goamnievmaad wradidd) dro-ty Hmegiiaresb|dipase (133)riaza

t rans- A=l ra3nd,1- [ 2- (4- am no- 3, 5- di br omobbenzoyl ) - cycl opr opanecar b

onyl ] - 4-pi peridinyl }-3, 4-di hydr o- 2( 1H) qui nazol i none (34)

trans-3-{1-[ 2- (4-am no- 3, 5-di bronpbbenzoyl ) cycl opr opanecar bonyl ] - 4- pi peri din

yl }igé;l- di hyndne- Thie( hypdvexeerrikemnd midatodH11e] eardupy lahre? (lilkeguiviazol i no
ne .

trans- 1- { 19 BEFOFRMELE™- di br omobenzoyl ) cycl opr opanecar bonyl ] - 4- pi peri di n
yl }-2, 4-di hydr o- 5- phenyl 3(3H)-1, 2, 4-tri azol one, particularly conpounds (2),

(3), (9), (né)y c%%)c’ai(ng)a’ c(a]r@ony(ll%)rodpz%)dj a(c?e‘%)t Q:Qad a( %ﬁ)trrga&'i %n above,

and
may be substituted at a carbon atom by a phenyl group or

an olefinic double bond of one of the abovementioned
unsgaturated heterocyclic groups may be fused with a

benzene, pyridine or quinoline ring,

and the phenyl groups contained in R as well as the benzo-
and pyrido-fused heterocyclic groups in the carbon skeleton
may additionally be mono-, di- or trisubstituted by
fluorine, chlorine or bromine atoms, by alkyl,
dialkylaminoalkoxy, nitro, trifluoromethyl, alkoxycarbonyl,
alkoxycarbonylalkoxy, hydroxycarbonylalkoxy, carboxy,



and the salts thereof. - 14 The conpounds of general fornula | are
prepared by methods known in principle. The foll ow ng nethods have proved
particularly suitable for preparing the conpounds of general fornula I
according to the invention: a) Coupling a carboxylic acid of general
formumla OH- RL O~~ (I1) , Owherei.,ngRL is as hereinbefore defined, with a
conmpound of general fornmula R~~~"~ ~H ~~N (I11) , wherein Ris as

her ei nbef ore defined. The coupling is preferably carried out using nethods
known fronhpapbkge ahenrbshiponel., elgylHaibheaa¥éphnyllet hoden der

Or gani schen, re. .Vol [2), far ol e usi ar bodi_i.m des such as
e.g. diCyC?5CE§§F§QEB§5FF#?8gh(Eﬂ§§Fﬁﬁﬁﬁgﬁgﬁgéﬁﬁﬂ g?ﬁ% ||%g§gg(DIC) or

et hyl - ( 3- demenby carmbropiep)ll (hydaokydiairivody 1 abky1Haé ned ceirdbooly-11- y ) -
N,N, N, N tetr Loyl ueanidmmhexatl iorgp hate GHBT r trafl uoroborate
(TBTU) or ﬁkggﬁz tr?azopﬁl-y??ggyt%ig- g?%é?%jlan?ho yghggghonium

hexaf | uor opEdSpHRELEMEBBPKY By O#®&irng 1- hydr oxybenzotri azol e (HOBt) or

3- hydr oxy- 4- 0x03, 4-di hydro- 1, 2, 3-benzotri azi ne (HOObt) any possible

racem sati on can _additionally be syppressed, if desired, .or the reaction
spoed can BY PrckeadeleToRE SHod I ESeITE Neb BHENPY SRR Gut wi t h

equi nol ar aswhglenefl gieapc dupltieg 3corponrenis iad oreayadd hepdetRld ny
reagent in_solvents such - di chl oronet hane, tetrahydrofuran,
rceton tri PE. CRTRE RO Mo DO koo P SO By

N- et hyl pyLrplyirdede diNyR), dr-pipemidesyilhedeote tdnyd -dt- igreperzdmyrles bet ween
-30 and +3QCheRhghenahl yi»20 - 115 1N@GeSSHMpno1 inyl
N—ethyl-diisgﬁro ylar'n'nel DI EA) f%%%hig %%se) S 5%%?%}56?& f5ed as an
addi tional auxiliary base. The so-called anhydride process is used as a

furth i Nt hesj. si f, mul g |
(of -l sor i BRie, BEOUER U TRt SRR T oadipid
igéEQ; NIZBQdan§zkpx'GPMamhqﬂaé;hﬁﬁéﬁqaﬂﬂﬂydﬁmﬂﬂgﬁdupm whEreigerther | ag

. p. - i : : e qﬂﬂ%pr ess Is
pr ef errped ?f%é&oﬁgggﬁ’gﬁq?;%’}@ ,&%;_rl.lq;&etgn%%gc?é gj:’? 3 473%?{% in which
the m xed SPRf@iNGe agf PHTFa O it edhd ff theneralaribrfuire i ionspi ch
is to be cewpligd 13RtkdMRAISS AP WM HAHORAIGodeh AR Red WG isP UHy |

chl orocarbonate in the presence of bases such _as _ 4-pethyl norpholine or
4- et hyl mor ﬁﬁmtiwr?e.nlfﬁ@%rbﬁ&@gﬁ Ftorlimct Qéaﬂ%ﬁ@r iWE FRPEIRE Qupl i ng

W th am nesnasyeaty ized eunitrcayeanetai wWiriatesse Wsipayddwl ahaneresdh oned
sol vents a ratures het - a +25C, eferably 0 .and +25C

b) Coupli ng%qél%tgo ou%d(’;loe?l‘l’l sg:er?te%lreaﬁ?ef%g}yr%%f %i'&Nu fi}f (el)%"?pg[%hmeertz}?onx}ﬁl IS
as her ei nbeftdnoxydefinrapxand 245 dhirprtasy Gl dreadignegimny,, e. g. a hal ogen at om

such as the @Ay BEHE:AA e HAE) NS APy 18l doHy8iul iyt 0xy- gr oup
with 1 to 10 carbon ato in the al Kyl noiety, a phenyl sul phonyl oxy or
napht hyl sul %ﬁéme&ﬁyi%ngﬁﬁ%mymam WY T i PiRe 37 s s thred oy
chl ori ne on-hremciehilans:l cHethrampgy tro groups, whilst the
substituents nmay be identical or different, a 1Him dazol-1-yl, a
1H pyrazol -1-y

while multiple substitution by cyclic groups or those

groups which contain a carbocyclic or heterocyclic group
is excluded and wherein the substituents may be identical

or different,

and Rl denotes a phenyl group which may be mono-, di- or
trisubstituted by fluorine, chlorine or bromine atomsg, by
alkoxy, trifluoromethyl, nitro, hydroxy or amino groups,

while the substituents may be identical or different,

and wherein all the abovementioned alkyl and alkoxy groups and
the alkyl or alkylene moieties present within the other groups



- 16 optionally substituted by 1 or 2 nethyl groups in the carbon
skeleton, a 1H1,2,4-triazol-1-yl, 1H1,2,3-triazol-1-yl,

1H1, 2,3,4-tetrazol -1-yl, a vinyl, propargyl, p-nitrophenyl,

2, 4-dinitrophenyl, trichlorophenyl, pentachlorophenyl, pentafluorophenyl,
pyranyl or pyridinyl, a dinmethylam oyboxy, 2(1H)-oxopyridin-1-yloxy,

2, 5-di oxopyrrolidin-1-yloxy, phthalimdyloxy, 1H benzotriazol-1-yloxy or

azi de group, with a conmpound of general formula R~~~~ ~H N (I111) , wherein
R i s ameheienafiehayecdatanadl Ebeir eagbbAnatsmear thedsUbtUBHGHA se
Schot t gp a4mann or Ei nhorn conditions, i.e. the conponents are reacted in

t he presence’ of at |east one equivalent of an auxiliary base at

t enper at ures between -50C and +120C, preferably -10C and +30C, and
Opt'On@héYtéGtBHErgfeé@ﬁ%@e?&oﬁ@kﬁ?”%ﬁang'Gmégé'Ehar¥a9§§e§hg§%%fare
preferably al kali netal and al kaline earth netal hydroxides, €.g. 'sodi um
hydr oxi de, potassi um hydroxi de or barium hydroxi de, al kali netal

car bomabves, pergicaddilin paebenata, cpRbasatidMeathenabevar geagshym
carbonﬁggmufgk?&L oeta hacetahes .€.g. sodiumor potassium acetate, as well
as tertTArYTam hest8. §OByr 'BFAE2 4, 6-tri met hyl pyri di ne, quinol i ne,
triethylam ne, N-ethyl-diisopropylam ne, N ethyl-dicyclohexylam ne,

L - di RzabhGyek 0623242096188 - 91y 8pdbagaNhoxe AL 3. 4101 Yndees fang, the
sol vents used_may be, for - exanple, “drchl"oronethane, tetrahydrofdran,
1,4-di62@%@?th%§o%rPFPF@}daFgErhyyi@rﬁaﬁrdéhYdrﬁeﬁhphacyﬂaﬁﬂdg)—anethyl
pyrrol idone-erigkst upegit her aofiinihiral kahh) rekabyehaslikaki-ng earth metal
hydr oxi des .glka [ getgl ca[gogates or. acetates are used as the auxiliary
bases, PWALEF IRy aV S0 BeaddBydrs-endt) sqxPPeniAritutsddpyedsdtdant . - 17
c) cycBepiopanisatddhydioa2¢oHpevrdinfidgendnak -tpgmihalOnR3LyiNgrokp,(V) O
wherein R and R1L are as hereinbefore defined. The cycl opropani sati on nay be
carried out catalytically with diazonethane, using starting conpounds of
fornul a (WherehRi ERet AbovPBENRiLengdubPEoboAddi bipyeléeabeyetBryecdnti gur ed.

The reactigpoiifsCaayi BE Abhoat oteARELBEHL E5rbat WBepnAC aRdoti 3RE1eton
preferably nbi ent tepperature. The gﬁeferred catal ysts are

at
pal | adi un(PY) ELORPO0RdsCREBF 1BRaRpI BXBUENS ( BRENSF 2O6r MY P&di un( 1 1) - acet at e
Pd3( OAc) 6. mGuosabteisotednbyg andlumdehyhentpépbensinfor exanpl e di et hyl
et her, hydgoga ly  ohydr ocar bons such as
dich|orone%h§néggggi?gnggﬁ%¥§@§&§§%9'0P82#§Fﬁres of these solvents (cf
al so: H. AbdéfrmarpRol tnpdheshaxR, Radimethydamahedtboaxietters 23, 503 506
(1982)). T@ed§M§£le9ﬁ§ﬂb§§5b8§y9fméEhbﬁ9EBkBBh?QmEQHBR¥?dﬁyan& neral
formula V can alsg be nmade as¥nnetr|c 9 usmgB he sem Corrin_copper
catal ysts JRERPFRCUELYORY  PRAFE?, AELELBREAMSRBEL, 2BStigEYSAEbENYY3) |
t her eby obtarhory, ahhidghxgnaationearboaytesdiethgldmanonatrbanglr,equi red may
al so be preguced;t i Lhg N - Pt [ batchwi se to a
m xture of?gn?glE%ﬂ%ﬁggyaggéggﬁq?g?ng[§E%€¥?ayggbiggﬁgﬁpgﬁfcataIyst, t he
organi ¢ sol{@athaxnicaghrnylyethylanisopeazbenti RYdr oxi de sol ution; with
this ﬂEthO@(h9&r6§§&a2b8ﬁ&lﬁ&tNFmﬁbhxhoNBhEbeﬁ9mr@%oﬁb? general 'y needed
per nol of the al kene of general forrmula (V) . Mreovér, the
cycl opropani sati on of al kenes of general formula (V) wherein the olefinic
doubl eah@nf1ng¥nBeckNaaphenihegt-ahipon, but preferably the
(E)-configuration, may be carried out - 18 anal ogously to the so-called
Si mmons-Smith reaction with diiodonethane and the zinc/copper pair (cf
al so: Si menschGabynbe Mbaduchik -and Hetisepsti®un@edRBgCE1UARink, 131 (1973);

chlorine or bromine atoms or by hydroxy or amino groups,
wherein the substituents may be identical or different, for
example the 4-chlorophenyl, 4-amino-3,5-dibromophenyl or
3,5-dibromo-4-hydroxyphenyl group,

the tautomers, diastereomers, enantiomers and salts thereof.



Furukawa and Kawabata, Adv. Organonet. Chem 12, 83-134 (1974)) or the
zirnc/silver pair (cf also: J. M Denis, C. Grard and J. M Conia,

Synt hesi s, 1972, 549). The zinc/copper pair can be produced by nunerous
alternative nethods (cf for exanple: Shank and Shechter, J. Og. Chem 24,
1525 (1959); LeGoff, J. Org. Chem 29,0 2048 (1964)), of which the heating
of zinc powder with copper(l) chloride in diethyl ether and under nitrogen
(Rawson and Harrison, J. Org. Chem 35, 2057 (1970)) is particularly

sui t abTee ﬂhblowanglaneaMSntmonéd ast bxanphesi vat pdrzinalaplgn ul trasound
bath ( ogt, Tetrahedron Letters 23, 2729 (1982); Repi
Lee an gi%?é§9ed5@8h Eﬂg8¥ Proved. Int. 16, 25 (1984). The species attacking
t he al kene of general formula (V) is an organo-zinc conpound whi ch occurs

as an ipfer r&c@@tqlbﬂz&- (4 aomtdbdnz AN dyed1 P ardR U M 2'9451“0' Frank
W ngl er, al f;nﬁ 214gﬁ$1964 or .the ad uct IC}Z 2Zn~Znl z
(BIancBbPﬁré g% né-d3hy -gginagplingye (1964)) t he sol utions

of which are suff|C|entIy stabl e for physicochem cal investigations. The
cyclopr anl 0 ke stere fIC |1y syn. The reactivity of

t he reéggnt égﬁmbg'dﬁbr asé@ ]JFhe gﬁﬁﬁﬁ 9?%% %% igk s acid, for exanple
ni ckel ¢Y¢}obrophdecacboalsd- 4kplﬁanadleyl&k1 3Bdhhydﬁheﬁr($ec Jap. 56,
1025- 1Qggh&;9§§gny§yn§mgﬁbsl%gggzogggg whi | e the diiodonethane required
can al so be produced in situ from di bromonet hane and sodi umiodide. In
anot her variant of cycl opropanisation the substrate of general formula (V)
is reacspd wiranstil-odonet-heneamimerpotheli kidwdsareidiane and di et hyl zi nc (cf

Tet T anly b LOPELEE 10887 32450 RPENPRIVE] RadaDACACRRI 2RO R awe,

Tetrah@dlanQB;nQ6&7 (1969); Myano and Hashinmoto, Bull (1973); Friedrich

and Biresaw, J. Chem Soc. Jpn. 46, 892 O g. Chem 47, 1615 (1982)). - 19
Finally, the reagent required may al so be produced from di hal onet hanes and
copper (¢ KawdF@ne - 3l 2 i i« S difmomakanz®edd.- 101, 2139 (1979);

Kawabatfcl dppbpahecardohill wargipdet Rafedsop - 3§omé9i94¢a%gh)co-£h<i1{) -
cycl op anl s tlon is carried out at tenperatures between OC and +70C,

prefer%%?? 4p éﬂﬁpgnt tenperature, and using ethereal solvents, for exanple
di ethyl ether or tetrahydrofuran. The cycl opropanisation of an al kene of

gener al 5§ or mpl g {M)_ 1n [\f@ @g atﬂ%cplffg_racb & d may have any desired
orientation, but is era in the confiqurdtion, may al so be

carri eBYShPPﬁPPﬁn?ﬁérBPﬁEMyﬁo?é@@%ﬁém’ hr reBhoRhHETer 4+ SPRIVA -H C . CH H
C~ ~+ 2(£¥))imidaabiandi al kyl am no- oxosul phoni um net hyl i de of genera
formula H3C~ +.CHz R-N~I1 (VII) , O Ra wherein R2 denotes the nethyl or

ethyl group. The reaction is carried out in dipolar aprotic solvents,
preferaﬁby|Urah8ﬁm+$MSLH1WK»amkn0f&u5fﬂlnmﬂmnbensz% ) bet ween +10 and +80C,
prefer | hd n L may be put in
as sucﬁpgﬁ?ﬁgggagggggggthce F%Eg#ﬁﬁ?ﬁ?%i}ﬁ 3 ai %g %y?o¥ésulphon|um

i odi de (BFif brpuPRerBrlsrhenylhzei(@H) (L\Vllfila)wlone |

(7) trans-1-{1-[2- (4-amino-3,5-dibromobenzoyl) -
cyclopropanecarbonyl] -4-piperidinyl}-1,3-dihydro-4- (3-
hydroxyphenyl) -2 (2H) ~imidazolone

(8) trans-3-{1-[2-(4-amino-3,5-dibromobenzoyl) -
cyclopropanecarbonyl) -4-piperidinyl}-3,4-dihydro-6-hydroxy-
2 (1H) -quinazolinone

(9) trans—3-{1—[2-(4—amino—3,5—dibromobenzoyl)-
cyclopropanecarbonyl] -4-piperidinyl}-3,4-dihydro-6-[(1,3-
dioxolan-2-yl)methoxy] -2 (1H) -quinazolinone



- 20 by the action of nethanesul phinyl nethyl sodium (cf also: E. J. Corey
and M Chaykowsky, J. Am Chem Soc. 87, 1353 (1965), Org. Syn. 49, 78
(1969); H. Schm dbauer and W Tronich, Tetrahedron Letters 1968, 5335) or
from a di al kyl'am nooxosul phoni um i odi de of general formula HC .CH RW~s+ 3
Il ( I1X) , NO R2 wherein RZ is as herid nbefore defined, by the action of
sodi um hydride (cf also: C. R Johnson, E. R Janiga and M Haake, J. Am
Chem Soc. 90, 3890 (1968); C. R Johnson and C. W Schroeck, J. Am Chem
Soc. 90, 6852 (1968); C. R Johnson and G F. Katekar, J. Am Chem Soc.
92, 57 1 G._ j—l@l«gﬁ&r&iﬂ hroeck J. Am Chem
Soc. gj’? gS%ZlI@nlSQ?O ijﬁhm\clgg?]lr#gon "and &en\é/oy'iq ?
1793 (EE?@?PFﬁPBPﬁﬁPHPP%’Fbhéxpagerﬂ’??ﬂé‘%}ofl ééngrQFcPéPﬁBPg‘eVVfL ¢an aI o)
be obt ai pedihpdeptpqakhyiadtiaveibaem and are thus suitable for the
asyrmetric synt hesi s of conpounds of general forrmula (I). d) In order to
prepare a conpound of general formula | wherein at | east one of the groups
R and R1lgortmnss- el o2 Ny -erciardokys ghidupemokea ket e saponification of a
carbox ner al: I as((1kya ) i O wherein
égbiogggﬁgﬁég\%gbg&ggﬁmgn?l fg%ﬁgﬁlfbgﬁg Fcl);ﬁylgglgndz I%Ih respectively,
vmth t BErplevits 8 -GARy ramiddaeneone of these groups contains one or nore
al koxycarbonyl groups, and if desired subsequent treatment with dilute
or gani ¢ _Qqr inor anj c n_order_t I.berat.e the pasic carboxylic acids
fromt Hégéalft%a 117 {aJrT t/éjT 64 TR0t f’h‘i R IR B %a%o—nl fication of the
est er s cgtlgemepaneicarneng 1] -d)- pipetrtidimyy dio Bi-dé hysadi-ym (2y-dr oxi de and
pot asshg%g&%’%)ék’gﬁ ar2q efl q %%,olrg)gl\gever ot her al kali netal hydroxides
such as caes I‘OXI or alkaline earth netal hydroxides, for exanple
bari um hydroxi de, or tet raI kyl anmoni um hydr oxi des are al so suitable. The
procedyn®)i sc£ahdl £d{ pUL2 1 (1 aHHERIS3 S9! @b BOmEEn AcyBNt ageously with the
addi tion of wat er - m sci bl e .co-sal vents, y& efer§bl al cohol Srli h_a
et hanGY CLOPFORGINeSA TR B XA tHATH: 1R Tt et RPNy, h)Qz'dr of uran or
1, 4di oARedrSui2t (@) e indercdtomees for al kal i ne saponi fication are between
-10C and the boiling tenperature of the water/solvent m xture used, but
ambi ent tenperature is preferred. Dilute aqueous organic or inorganic
aci ds, (@4g. m®m$claéldl20ké+@ml@@r@;5n@%hﬁ%‘é@b?@ﬁ@:ﬁlb acid, hydrochloric

aci d, sl Afd G A¥hyAhesphord & et 18r-e.  suidiahiea-J-or- {3berating the
baS|c car box I|c aci ds fromthe salts thereof initially fornmed. e) In order
to prepdrit& ¥’@6“r}ﬂd dé‘HéJrja% Stula | wherein the group Rin the

carbon skeleton is S|mlarly mono-, di- or trisubstituted by an
am nocar.hqn carb ]
o OCN g KYLEFLOOCRE DO, 8 ke ph0SAZEOEYL

hydr oxmmm@nquﬁqmddrwpe@d@w&m%mld}m%ﬂ Hg®ar bonyl
(4- nor Rj{}@l idwid (@I&Wlmﬁé{ﬂ[é ol i di nyl ) carbonyl, (1-piperidinyl )car bonyl ,
(hexahydr ol-azepi nyl’)carbonyl or (4-nethyl-1-piperazinyl)carbonyl group:
Coupl ing a conpound of general fornula - 22 OR%~~~ R ( Ih) ~ N

(16) trans-3-{1-[2-(4-amino-3,5-dibromobenzoyl) -

cyclopropanecarbonyl] -4-piperidinyl}-3, 4-dihydro-6-[2-
(dimethylamino) ethoxy] -2 (1H) -quinazolinone

(17) trans—3—{1—[2—(4-amino—3,5-dibromobenzoyl)-
cyclopropanecarbonyl]—4—piperidiny1}—3,4-dihydro—6—(4—methyl—1—

piperazinyl) -2 (1H) -quinazolinone

(18) trans-1-{1-[2-(4-amino-3,5-dibromobenzoyl) -
cyclopropanecarbonyl] -4-piperidinyl}-1,3-dihydro-4-[2-
(trifluoromethyl)phenyl] -2 (2H) -imidazolone



O wherein Rl is as hereinbefore defined and the group Rb has the neani ngs
girven for R hereinbefore, with the proviso that it is nono-, di- or
trisubstituted in the carbon skeleton by the carboxy group, wth ammoni a,
al kyl ami nes, N-al kyl - N-(di al kyl ami noal kyl ) ami nes,

hydr oxycar bonyl al kyl am nes, al koxycari®onyl al kyl am nes or di al kyl am nes, for
exanpl e 1-net hyl pi perazi ne, norpholine, pyrrolidine, piperidine or

hexahydr oazepi ne. The coupling is preferably carried out using mnethods

known f1®m pepmisde -dHenist My admo -8.,&.- didutseebamzoy INet hoden der

O gani ] L2)ns : e, ugl odLirgides such as

o o EEPpfasthEeatlny 1P & g&%@%gﬁﬁ%kpﬁbﬁyﬁ%gﬁ%?i e (D Q) or

et hyl - ($1weEBY hgnaRPNBEPBRYY ) - AL BodANARAECL ERPRR benzot ri azol -1-yl)-N, N,
N , N tetramet hyl ur oni um hexaf | uor ophosphate (HBTU) or tetrafl uoroborate

(TBTU) 1H benzatri azg] - -¥J- tris:(éﬁy t hyl.am no).-.phosphoni um

hexaf | &gébpﬁd‘?ﬁ’ﬁd%é QIEC%)".HBB 'éjgyﬁ?énolﬂh M&%%ﬁlﬁzol e (HOBt) or

3- hydr oxyldpogrp3ndcdirhpdyd] 42p3pbendonyil dzRné - AHOPBrP-artyHpessi bl e
racenigg%hggoggﬂoﬁgditionalIy be suppressed, if desired, or the reaction

speed e increased. The couplings are normally carried out with
equi nol ar anounts of the coupling conponents as well as the coupling

reagenyoin sofMaNts SUCH 283 & iyt hanaird:8idatnsiFiof uran, acetonitrile,
di met hyl f or mam de % ), ganethélacetanigz &EW%%“ Nanethyl rrolidone (NWP)
or ni xEUFLSPERBABEFARRATKL | f EnBePE By et hedn 188 5Ra“F8HB Ypref er abl y
-20 and (2B85CimiBaneteagary, N-ethyl-diisopropylamne (D EA) (Hinig base)
is preferably used as an additional auxiliary base. - 23 The so-called
anhydrkde)process é;{usgguﬁ;_a ﬁ;;;?g;géﬁgplHg%agzggﬁs_for synt hesi si ng
conpounds) oft gererai L ¥o gmy A D 1Rgm , "Peptide

Cheni sti¥%1 opeBphRBRAYMONLAT -198Spek 1 438129 - 3V -Ba@gaseky,- "Princi pl es of
Pepti de S¥thesis", Sprin er-VérFa 198X, p. .21-27). The Vaughan vari ant of
the ni *B§ QﬁﬁY&?F&@n§F5@§g§xW§'ﬁﬁ rREGTEFORIM0RGghan Jr., J. Aner.

Chem Soc. 73, 3547 (1951)), in which the m xed anhydride of the carboxylic

acid of neral f ardl ich,is_ nd nonoi sobut yl

car bonétzg? &Sr%}'b%%"n d [Jés—l L%)?%%%1§C%J?%$%E§$%g%§ﬁe)ai n the presence of
bases swchopsopamechybenypiolki-pd per idisyy-Fordpidhysac-Fhe preparation of
this mxed aRgydrinde an thdskyQuRhig Qi Tiikenear € carried out in a
one- pot proceSs, using the abovenenti oned sol vents and at tenperatures

bet ween -20 and +25C, preferably 0 and +25C. The new cycl opr opanes of

gener al(2kor nitand 4 3 - fre 02 di agathbnd he, 5 ratint omobenndyl n- at | east one chiral
centre. casional ly, .the.go . cur 4 n.th orin of  two

di ast efF&6i ﬂr(?pﬁg‘lercérgfona{r%ﬁi_gg%ﬁg%ﬁyﬁaelr?t’i4on%l|thﬁfglrfﬁ)desg1 t e(4| ndi vi dual

i somer swapioilliayd)etiroesy 1t-1ReldDf-authe z¢ildgtaseeoner s may be separated on the
basis of their different physico-chem cal properties, e.g. by fractional
crystal lisation fromsuitable solvents, _b hi%Q ﬁres yre liquid or colum
chronaﬂ@éﬁap%??n%§§ggltﬁ?Fé?‘%?lﬁ?é?eﬁé%}§rﬂ% PRWFPRL’ St ationary phases.
Racenmatgs: lopreipath dna rgeisnldl - 4 -qrimd @ dilngy Infes3 e cidpyatrat-ed- fedthaexepl e by
HPLC o i\tabl.e chisr.al stationary phases (e. g. Chiral AGP, Chiral pak AD).
Racena?ééh%Uﬁ W%Q%ﬁ%%ﬁﬁ?ﬁf basic or acidic function can al so be separated
via the diastereoneric, optically active salts which are produced on

reacti ng gyl t@rgﬁsogtqgakby(@cgmyﬁoaggg,digfoﬁéggﬁkgyiy} or (-)-tartaric
acid, (+) or (-)-diacetyl tartaric acid, () or&%ﬁﬁéggponethyl tartrate or
(+)-ca@Mﬂ%@ﬂHﬁﬂﬁﬂﬁQ9€§9Q¥1kﬁ4%HFRﬁﬁ¥4%ﬂX%ﬁ%&n%' >~ %or exanple with
(R - (¢tdethbphembatimnaifiang:) (S)18) {qyindpdleimdret hyl ani ne or (S)-bruci ne
- 24 According to a conventional nethod of separating isoners, the
racemate of a conpound of general fornula (1) is reacted with one of the
abovene(®7)onedanpt BcdlFy2adéi-aminerds SofibasmsbpAZeydd nol ar ampunts in a
sol vent. And,dhes 1 8sil il DG, O Y613 dd P i ¢ BEL B @ORBShE- 3 0ptd Digfdyoact i ve
salts fﬁereof are separat'ed using their different solubilities. This

react i nl iRy BERBFIERPHUt in any type of solvent provided that it is
sufficiently different in terns of the solubility of the salts. Preferably,
nmet hanol , ethanol or m xtures thereof, for exanple in a ratio by vol une of
50: 50, are used. Then each of the optically active salts is dissolved in
water, neutralised with a base such as sodi um carbonate or potassium
carbonat e, sodi um hydroxi de sol ution or potassium hydroxide solution and in
this way the corresponding free conpound is obtained in the (+) or (-)
form The (R) or (S) enantioner alone or a mxture of two optically active
di astereoneri c conpounds covered by general fornmula | nay al so be obtained
by perform ng the syntheses described above with a suitable reaction

o e o e - o, —— o, 4= o o



The starting conpounds of general fornula V may easily be prepared for
exanpl e by acyl ating conpounds of formula (I11) with unsaturated carboxylic
acid deriyvatives. The conpounds of general forrmula | obtained may, if they
contain suitable basic functions, be converted, particularly for
pharmaceutical use, into their physiagically acceptable salts with
ihorgani c or organic acids. Suitable acids include for exanple hydrochloric
acid, hydrobrom c acid, phosphoric acid, nitric acid, sulphuric acid,

nmet hané38 plranaines -dci{d,- (2t @ ramigmid o ibmmaberamatli)c- aci d, fumaric acid,
succi nj j I [ ciagi d,
tartar?g #PO%AH ?E??gygélgaﬁgggggsggyﬁghzaﬁégpgg g%ﬁ%gs§%f f%rnula (n,

i f the@lbb@¥@r% &H) aghdnpaReineRe for exanple a carboxy group, may if
desired be converted into the addition salts thereof with inorganic or

or gani S articularly for, pharmaceytical use into the physiologically
accept g%?i 3&1@’{) 1 [taQS' &%‘@F‘Eﬁ?‘?‘%ﬁt‘ﬁ%@%&zc’f (}g this include, for
exanpleycxoﬁrupahydanbbdyllp@tpspbmmﬁhn@ﬂ@xude danydrba? (e¥¢lohexyl am ne,

di cycl ng, ' di et hanol am ne and tri et hanol am ne. - 26
The neaﬁgéﬁ%gg%dg Sfﬁggﬁgggﬁbggrnula | and the physiologically acceptable
salts thereof have CGRP-antagonistic properties and exhibit good affinities

in CG?PB@?CQ:R%‘HS@I{Q.I'@-S{MH%%O He comiselisiphay CGRP-ant agoni stic
propertie Eﬁarnaco t est systens descrlbed herei nafter. The

i cal
foIIomFﬁ@ BRpEPRABHEECRBY S ¢ grPFQGréﬁﬁny ?déwﬁngﬁpgp§°fﬁe affinity of
conpoufdsmethgepenabohpinekayl ) boinblraebOSRP) eceptipr guand zbheénbne
ant agoni stic properties: A Binding studies with SK-N MC ceIIs (expressing
t he human CCRP receptor? SK-N-MC cells are cultivated in "Dul becco's
nodi f i €31 Eagiraneedi Ui~ [2Fhet rasdinm 3 .5 rdidmmantbdersmytont | uent cul tures. The
cel I's apela@,?aggna%esomam 7B81puthen( 6904041041807 M ydqbached by the

addi tion of m xed det ached agai.n and
|solat€am§9h8éﬁWFPP6§PMé Nr?@FhVé§W§BQA§?6HOPM1iO2ﬁFHértu§Péﬁéé&°9§|ts
Solutlon [ BSS (|n nﬁ@ NaCl 120, KC1 5.4, NaHC03 16.2, MyS04 0.8, NaHP04
co
Fe

5. _HEP H 7..40 t ceIIs are centrifuged
tW| cecg?zioé:rfngs and @j g AR r%SB%§h ?“é(?b% mber of cells has been
deterncmeapprhpauebasbanylhe#n@epesedluyﬂdg7adlethyéamunpamr@w@ydentr|fuged
for 103my 04t 8532k -3Q94) qglnggglgﬂgg%natant is discarded and the pellet is
recentrifuged in Tris buff (10 MM Tris, 50 MM NaCl, 5 "M Md 2, 1 MM
EDTA, pH 7.40), enriched mnth to bovine serum al bumin and O. 1@6ba0|tra0|n)

and r esgspenteth (-7 THmind&NBH, red 4 £)- [jhe4hﬁmmmmn;Exhxmﬁmhmﬁeﬁs frozen
at -80C, rane_prepa atiogns are_sta mor an S under
t hese &8 g? XHSOPKPPQB a%?n qqthepﬁgerlgln E Srodﬁc# o8 deﬂqgéd 1:10
with aqséyabgﬂﬁepn§50 mM Tris, 150 mM Nad 5 MM Mgd 2, 1 nmM EDTA, pH 7.40)
and honogeni sed for 30 seconds with an UItra Turrax. 230 ~Cl of the
honogeni sed product are incubated for 180 nlnutes at_ anbi ent tenperature
wi th 563fM 1£2ARS thotdyr bayf4 @Ese ohi Hrdikromobeniy Ret at ed Pept i de
(Anersbgelopﬂdpanébaabbmglqom@@ﬂb@&hu&&g1Qﬁ3thedhagﬁr@ubstances in a total
vol une ;of . 250 ~1. The i t| n |s api f||trat|o .t hrough
GF/B—gﬁiéEyaFngcFngg ™ e%% car%y@&%ﬁlgngl Iafnﬁgfhg a cel
harvester. The protein- bound radloact|V|ty i's neasured usi ng a ganma

counter35&bnt§gﬁgL&qub| d|qgahgngegl@eglg§ohggeggggq radi oactivity in the
presence of 1 human CGé durin |ncubat|on The concentration

b|nd|n§Y€&99§§P§P§C§ﬁQOF§éd 65Pﬁ§eééﬁﬁﬁy rai2ddd e IronéaPheide mat chi ng.
The conpeunds ,of sagerebalolioeul a | show | C50 val ues _< 10000 nMin the test
described. B. CGRP Antagonismin SK-N-MC cells SK-N-MC cells (1 mllion
cells) are washed twice with 250 ~. 1 incubation buffer (Hanks' HEPES, 1 niM
3- i sobpayltitmdamlyx aompouadst o 2BSA, (3pH 7154), dVd ,pr(@)i,ndWhat ed 3dt, 37C for 15
ninute fter-the it f y CeiRR ( ) cagoni st in increasing
concentrat'?}03322810(%(%qtta'n(an %5 , gFléglE%f%ﬁﬁﬁly the substance in 3 to 4
different concentrations, the mxture is incubated for another 15 m nutes.
I ntracehlulkaie GAVR s $hHdiemrextracted by the addition of 20 ~, 1 of 1M HCl
and centrifugation (2000 x g, 4C, for 15 mnutes). The supernatants are
frozen in liquid nitrogen and stored at -20C. The CAWP contents of the
sanpl es are determ ned by radi oi munoassay (Messrs. Amersham and the pA2
val ues of antagonistically acting substances are determ ned graphically.



- 28 The conpounds of general fornula |I exhibit CGRP-antagonistic
properties in the in vitro test nodel described, in a dosage range of

bet ween 10'11 to 10-5 M In view of their pharmacol ogi cal properties the
conmpounds of general forrmula I and the salts thereof with physiologically
acceptabl e acids or bases are thus suid4able for the acute and prophylactic
treat nent of headaches) particularly mgraine or cluster headaches.

Mor eover, the conpounds of general forrmula | also have a positive effect on
t he foThembogpdhsdasef geaprhids dbirmudependest piiephetds byeleithiesis( " Nl DDM') ,

cardio hizn toIeranc ki n_di seases,, particularly
therna 88& dgrggon ?ﬁdggé% gﬁ 3&ﬁ§gge%ﬁegﬁd%ﬁ SSBABYEL i nfl anmat ory
diseaseertecglarhVIanwﬁabﬂy dbse@sepamhnghehpotnm@o@adshuftg@ﬁeral
|nflanggggﬁyalgngcgb§g§§§stoakkgrghgehghght|s ast hma, di seases acconpani ed
by excessive vasodilatation and consequent reduced circulation of blood

t hrough the tissues, e.g. shock and sepsis. The synptons of nenopausal hot
fl ushes) |UoQg$&hggencaebb&yeah weren ogadsed By rasefiilkat ati on and increased
bl ood fIOM/are favourably affected by the CGRP-antagoni sts of the present
application in a preventive and acute-therapeutic capacity, this

t herapeuti c approach bei ng digsti ngui shed from hornone repl acenent by the
absence of side effects. Furthernore, the conmpounds of general formula |
have an alleviating effdbt N p-Beneral . ghe ydosage required to

achi eve a correspondi ng ef Pect veniently 001 to 30 ng/ kg of body

wei ght, preferably 0.01 to 5 ng/kg body wei ght, when adm ni stered

i ntravepously or subcutaneously and 0.01 to 50 ng/ kg of body wei ght,
preferﬂgﬁﬁeépl to 30 ng/ kg of body wei ght when administered orally, nasally
or by Rhhid ads oferdihBeBoXeaddaynéd, each case. For this, the conpounds of
general fornmula | prepared according to the invention, optionally conbined

wi th other active substances such as e.g. antienetics, prokinetics,

neur ol epthcsa, canpbdedr efs aeheralefoakiuliane ant agoni sts, anticonvul sants,

- 29 _ histamne-Hl receptor antagonists, antinuscarinics, (3-blockers,

a- agoni sts and a-antagoni sts, ergot al kaloids, mld anal gesics,

non- st eroi dal antiinfl ieg, corticosteroids, calcium antagonists,

5- HT1D agoni sts or dmﬁﬁﬁggﬁﬁi gralne agents, togethey,with one or nore
inert conventional carriers and/or diluents, e.g. with corn starch,

| act ose, glucose, mcrocrystalline ceIIquse magnesi um st ear ate, pol yvinyl
pyrrol jdapg;ncitric acid, tartaric acid, water, water/ethanol,

wat er/ cerol wat er / sor bi t ol meter/polyethyleneglycol propyleneglycol
cetyIsgeaﬁyPsahééﬁépbeééﬁﬁoﬂfﬁepﬁﬁlceIIulose or fatty substances such as
hard fat or suitable m xtures thereof, may be fornulated i nto conventi onal
gal eni tions such as plain or coated tahlets, capsules, powders,
suspenip n§: u?gFﬁﬁl&ﬁsprﬁé@é@%&ydﬁéeré§ﬂo§HFsu&ﬁ“@bﬁﬁ&ﬁQﬁﬁWNQQWHHmeactlve
subst afices phpthdeayheaistey flerf thegabwmememtmewad cRHbiodRin Qs t hus

i ncl ud | o am, -ef.,got am_ne droer ot am ne,

netoclgg 585 ﬁggphﬂgpﬁ dn?bﬁdlﬁﬁzzﬁyd%aﬁ ﬁg 3 , promet hazi ne,
chIorpﬂéﬁh@dﬁémldeﬁaﬁephagen@ gfl@n&wwiDM@xyd@wutmphopux¥pHENE;,neperidine,
propr aggk gbp rBﬁ?@l Shrb3ie i e (@3‘1@7 ' %'gg %§|hlr¥gd 19 3a 183 i SATRATRZEPI Ne,

phenyt oi n, v? proate, amtrypti| tiazem or ‘sumatriptan and
ot her BYPRYp] a58mPeddinde a8 W%%Iréaztﬁrét‘ﬁflﬁraﬁ] N ' ' pt an,

avnb tri péamamemgruug@hamllnﬁmlexelfe?;rdmespmeedqm@)ognfj hgse acti vle -
subst a | i ent of t owest r.ecommen ose to 1/1 of the
normalpg‘é gi %% 5a585(T%ﬁ%g H%%% CET33 %05 10 qm&ﬁ% sumat ri ptan.

The invemsrdd1memhhéamu@bat@@om@hbmaums@eabfﬂMenmphmmphﬁteoﬂEgﬁner&br

f or mul a I I 3 i Qn rifjcation (by
aff|n|?9héﬁro%a%gagggﬁ%ghgpagﬁﬁﬁga egﬁgg wgﬁc% %'d&?ggfq%uf%able
radloaétﬁvélhaﬁéplﬁn@ 3?@@“@@5#&@@1@¢ diHOSEE )| @l [Dosgikilteh 1251 or 1311 or

by tri taabm@@aﬂfloﬁubfa@b|a@dﬂrt@.%hra§(lﬂﬁ bef %ru[p%?@s@ﬁe% by £ %@sa&l el ogen
Ium RI,A"and E assays .and as a di agnostic or

at ons

analyt?@ﬁlrgafﬁ&gﬁtSpﬁeﬁeﬁpﬁt%§n§HQHﬁis sggﬁbﬁouﬂ%éng%hﬁﬁﬁes whi ch fol | ow
are i nhemued lyo calririsdr ate Wieh reenticdmr amaunﬂsumﬁ/unenﬁdﬁplﬁﬁglsfactory
el enen S S . |1y so nmass spectra have
been o%?gl?sﬁglgﬁk%r E%l eolifl { et%lolg_np% grlqlg%nl 535 gens tH‘elr AL scft egd‘cthfaﬁlal ues
wer e obtai ned using readynmade silica gel TLC plates 60 F254 (E. Merck,
Darnstadt, Itemno. 1.05714) w thout chanber saturation. If no detailed
information is given as to the configuration, it is not clear whether it is
a pure enantioner or whether partial or even conplete racenm sation has
occurred The follomnng eIuants or nlxtures of eluants were used for the

e ~—~a A . . L, 1 A s e A s .

c




- 31 The follow ng abbreviations are used in the description of the
experinents: My.. nelting point (D): (deconposition) D EA

N, N- di-i sopropyl - et hyl ami ne Boc: (1, 1-di met hyl et hoxy) carbonyl TBTU:

2- (1Hbenzotri'azol -1-yl)-1, 1, 3, 3-tet ranet hyl ur oni um t et raf | uor oborate HOBt :
1- hydr oxybenzotri azol e hydrate CDT:-114'-carbonyldi-(1,2,4-triazole) THF:

t etrahydrof uran DMF: di net hyl formam de EE: ethyl acetate PE: petrol eum
ether LM solvents |I. No.: Item nunber The neani ngs of the synbols

consi stliiphloftomethens , ate tmahlyers fused , i mcetienEtaripless are shown in the

fol | owyn ATA i ged ~N'-glgh§'zl~%tHani~Dw/NON4HHN>~O
1N N B AR TR bt mgmiaeX ) LN y e N =N oo o)
N-methylpyrrolidone (NMP) or mixtures thereof and at
temperatures between -30 and +30°C, preferably -20 and +25°C.
If necessary, N-ethyl-diisopropylamine (DIEA) (HUnig base) is

preferably used as an additional auxiliary base.

The so-called anhydride process is used as a further coupling
method for synthesising compounds of general formula I (cf.
also: M. Bodanszky, "Peptide Chemistry", Springer-Verlag 1988,
p. 58-59; M. Bodanszky, "Principles of Peptide Synthesis",
Springer-Verlag 1984, p. 21-27). The Vaughan variant of the
mixed anhydride process is preferred (J.R. Vaughan Jr., J.
Amer. Chem.Soc. 73, 3547 (1951)), in which the mixed anhydride
of the carboxylic acid of general formula (III) which is to be
coupled and monoisobutyl carbonate, is obtained using isobutyl
chlorocarbonate in the presence of bases such as 4-methyl-
morpholine or 4-ethylmorpholine. The preparation of this mixed
anhydride and the coupling with amines are carried out in a
one-pot process, using the abovementioned solvents and at
temperatures between -20 and +25°C, preferably 0 and +25°C.

b) Coupling a compound of general formula

wherein

R' is as hereinbefore defined and

Nu denotes a leaving group, e.g. a halogen atom such as the
chlorine, bromine or iodine atom, an alkylsulphonyloxy group
with 1 to 10 carbon atoms in the alkyl moiety, a
phenylsulphonyloxy or naphthylsulphonyloxy group optionally
mono-, di- or trisubstituted by chlorine or bromine atoms, by
methyl or nitro groups, whilst the substituents may be
identical or different, a 1H-imidazol-1-yl, a 1H-pyrazol-1-yl



NNONI3 QO 'CHB N\ // NHONF>FFN\// ONs H~ON > p~0
NNOHN8 H3C, O~N"\/ / NNONI1I ~NBr 'J~~J) NNOHN3 ,H"
~\/J ]/ N~ON6BHCL~N~, CL\/ ONOHCL N~ \/ ONI2 Hr > ~NN
NH3C. -0/ N. | ~ CH

optionally substituted by 1 or 2 methyl groups in the carbon
skeleton, a 1H-1,2,4-triazol-1-yl, 1H-1,2,3-triazol-1-yl, 1H-
1,2,3,4-tetrazol-1-yl, a vinyl, propargyl, p-nitrophenyl,
2,4-dinitrophenyl, trichlorophenyl, pentachlorophenyl,
pentafluorophenyl, pyranyl or pyridinyl, a dimethylaminyloxy,
2 (1H) -oxopyridin-1-yloxy, 2,5-dioxopyrrolidin-1-yloxy,
phthalimidyloxy, 1H-benzotriazol-1l-yloxy or azide group,

with a compound of general formula

R//Y::::¥N/H (IT1),

wherein

R is as hereinbefore defined.

The reaction is carried out under Schotten-Baumann or Einhorn
conditions, i.e. the components are reacted in the presence of
at least one equivalent of an auxiliary base at temperatures
between -50°C and +120°C, preferably -10°C and +30°C, and
optionally in the presence of solvents. The auxiliary bases
used are preferably alkali metal and alkaline earth metal
hydroxides, e.g. sodium hydroxide, potassium hydroxide or
barium hydroxide, alkali metal carbonates, e.g. sodium
carbonate, potassium carbonate or caesium carbonate, alkali
metal acetates, e.g. sodium or potassium acetate, as well as
tertiary amines, e.g. pyridine, 2,4,6-trimethylpyridine,
quinoline, triethylamine, N-ethyl-diisopropylamine,
N-ethyl-dicyclohexylamine, 1,4-diazabicyclo[2,2,2]octane or
1,8-diazabicyclo[5,4,0]undec-7-ene, the solvents used may be,
for example, dichloromethane, tetrahydrofuran, 1,4-dioxane,
acetonitrile, dimethylformamide, dimethylacetamide, N-methyl
pyrrolidone or mixtures thereof; if alkali metal or alkaline
earth metal hydroxides, alkali metal carbonates or acetates
are used as the auxiliary bases, water may also be added to

the reaction mixture as cosolvent.
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c¢) cyclopropanisation of a compound of general formula

wherein

R and R' are as hereinbefore defined.

The cyclopropanisation may be carried out catalytically with
diazomethane, using starting compounds of formula (V) in which
the olefinic double bond is preferably (E)-configured. The
reaction is carried out at temperatures between 0°C and + 50°C,
preferably at ambient temperature. The preferred catalysts are
palladium(II) compounds, for example PdCl,(PhCN), or
palladium(II) -acetate Pd,(OAc).. Suitable solvents include
inert ethers, for example diethyl ether, hydrocarbons and most
preferably chlorohydrocarbons such as dichloromethane or 1,2-
dichloroethane, or mixtures of these solvents (cf also: H.

Abdallah, R. Green and R. Carrie, Tetrahedron Letters 23, 503-
506 (1982)). The cyclopropanisation of (E)-configured compounds

of general formula V can also be made asymmetric by using the
semicorrin copper catalysts described by A. Pfaltz, Acc. Chem.
Res. 26, 339-345 (1993), thereby obtaining a high enantiomeric

excess. The diazomethane required may also be produced in situ,

by adding N-methyl-N-nitrosourea batchwise to a mixture of an
alkene of general formula (V), the palladium catalyst, the
organic solvent and 40% to 50% aqueous potassium hydroxide
solution; with this method, at most 2 mol of N-methyl-N-
nitrosourea are generally needed per mol of the alkene of
general formula (V).

Moreover, the cyclopropanisation of alkenes of general formula
(V) wherein the olefinic double bond may be in any orientation,
but preferably the (E)-configuration, may be carried out
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analogously to the so-called Simmons-Smith reaction with
diiodomethane and the zinc/copper pair (cf also: Simmons,

Cairns, Vladuchik and Hoiness, Org. React. 20, 1-131 (1973);
Furukawa and Kawabata, Adv. Organomet. Chem. 12, 83-134 (1974))
or the zinc/silver pair (cf also: J. M. Denis, C. Girard and J.
M. Conia, Synthesis 1972, 549). The zinc/copper pair can be
produced by numerous alternative methods (cf for example: Shank
and Shechter, J. Org. Chem. 24, 1525 (1959); LeGoff, J. Oxg.
Chem. 29, 2048 (1964)), of which the heating of zinc powder

with copper (I) chloride in diethyl ether and under nitrogen
(Rawson and Harrison, J. Org. Chem. 35, 2057 (1970)) is

particularly suitable. The reaction also works with non-
activated zinc in an ultrasound bath (cf also: Repi and Vogt,
Tetrahedron Letters 23, 2729 (1982); Repi , Lee and Giger, Org.
Prep. Proced. Int. 16, 25 (1984). The species attacking the
alkene of general formula (V) is an organo-zinc compound which
occurs as an intermediate, bis- (iodomethyl)-zinc (cf also:

Georg Wittig and Frank Wingler, Chem. Ber. 97, 2146 (1964)) or

the adduct (ICH,),Zn ZnI, (Blanchard and Simmons, J. Am. Chem.
Soc. 86, 1337 (1964)), the solutions of which are sufficiently
stable for physicochemical investigations. The
cyclopropanisation takes place stereospecifically syn. The
reactivity of the reagent can be increased by the addition of a
Lewis acid, for example nickel (II) bromide (cf also: H. Kanai

et al., Bull. Chem. Soc. Jap. 56, 1025-1029 (1983), Synthesis
1984, 987), while the diiodomethane required can also be
produced in sgitu from dibromomethane and sodium iodide. In

another variant of cyclopropanisation the substrate of general
formula (V) is reacted with diiodomethane or another

dihalomethane and diethylzinc (cf also: Furukawa, Kawabata and
Nishimura, Tetrahedron 24, 53 (1968), Tetrahedron Letters 1968,

3495; Nishimura, Kawabata and Furukawa, Tetrahedron 25, 2647
(1969) ; Miyano and Hashimoto, Bull. Chem. Soc. Jpn. 46, 892
(1973) ; Friedrich and Biresaw, J. Org. Chem. 47, 1615 (1982)).
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/1] > Br CLCN"  H/ NHON\ I N~OOHN3 " ~-N/ NHO\ Il N-O
HN33 O~ B3 " Or \ OHI / Br C3 - 34 . A Preparation of internediate
conpounds. Exanpl e Al ci s-2-(4-chl orobenzoyl)-cycl opropanecar boxylic acid
4.5 g (0.040 nol) of chl orobenzene and 5.0 g (0.0446 nol) of

1, 2- cycl opr opanedi car boxyl i c acid anhy@r+de were successively added
dropwise to a m xture of 60.0 g (0.45 nol) of anhydrous al um nium chloride
and 9 m (0.115 nol) of anhydrous dinethyl formam de whil st maintaining a
react i Banedaper &her weeioed® K@Qﬂd@e@nmawh@lﬁkxt@r@DNQQCE@bdrkmpt at 70C for

1 hourdlﬁfatl%’fne‘%‘?l(%lrﬂe%g’antdh%o‘b%g'(%w@t?étt‘érelééﬁ{%nﬁltr’ w‘m(%haam pyire of

500 g of crushed ice and m of conc. hydrochlaric aC| e precipitate

was suftedn fecretdd, \i%éé"r?ed LS ouéqﬁll“?‘%ttah REMOked s FRIGWSTaSi ccapent
h (87, %_af._ .
o SRR S e % A sl e LR o LG

col"odrI'éss crystal’'s were
A2 traﬂ>$1t2afc4t@m§éﬁ'a%ﬁ‘e(§ Qfeftmélé@ﬂmﬂ mmmrcqp@i%@@rr@@w i acid

Pr epar ed. anal ogous to Exanple 2 fron1neth
r ana. ST H ReTRSEA o BRI, SR S PSR | O IaTple
saponlﬁueahydnemhérIdﬁlueﬂﬂdnyanmﬁuianhydrate in a water-tetrahydrofuran

m xture (2/3 viv) in ayield of 76 % of theoretical. Colourless crystals.

| R (KBr) 3473.2, 3345.9 (NHz) ; 1714.4 (CO cm1l. Exanple A3
The cyclopropanlsatlon of an alkene of general formula (V) in

which the olefinic double bond may have any desired
orientation, but is preferably in the (E)-configuration, may
also be carried out with the dimethyloxosulphonium methylide of
formula

HyC, +CH,

el
3 0

or a dialkylamino-oxosulphonium methylide of general formula

H,C_ +.CH,
RE_ /ﬁ (VII),
\ O
R’
wherein

R’ denotes the methyl or ethyl group.

The reaction is carried out in dipolar aprotic solvents,
preferably in dimethylsulphoxide, and at temperatures between
+10 and +80°C, preferably +20 and +60°C. The oxosulphonium
ylides VI and VII may be put in as such but are also produced
in situ from the trimethyloxosulphonium iodide of formula

H,C_ .-CH,

/” I— (VIII),
H3C' 0



met hyl trans-2-(4-am no- 3, 5-di bronobenzoyl ) cycl opropanecar boxyl ate 0.45 g

(0.01781 nol) of 95% sodi um hydri de was added in small anounts to a

solutiron of 3.9 g (0.02074 nol) of trinethyloxosul phoniumiodide in 50 n

anhydr ous di net hyl sul phoxi de at anbi ent tenperature, with stirring. The

m xture was stirred for - 35 _ anaider 30 mnutes at anbient tenperature

and then a solution of 5.8 g (0.01598 nol) of nethyl

trans- 4- (4-am no- 3, 5di br onophenyl ) - 4- oxo- but enoate in 50 m of

di met hyl sul phoxi de was added dropw se wi thout external heating, whereupon

t he teppe u t ; n irri s, continued for
BPCLALULE: 8bnl BE Mh%%sheg)ﬁ;hg%gﬁéghﬁ doalLET (A9 433 copt i

anot her” hour at a eratu ure was §%nfo ¥n 500 n
of satGpﬁﬁﬁdaaéu80u§h§MKPW§k§0IJtlém Chen.egoracBdd a@shaudiiovs)y with

et hyl Aacetate. th extracts _were dried over sodi um
sulpha@g an 8vaggra?gb g%ﬁ n%vagﬁ ?ﬁ@uPESPHQe ylgFHQdC? '6 g (43 % of

t heor etrbgabhe@fon ggkge&geiss@llsgﬁgzr BU&kEhcataqalﬁylg

chromat ography on silica gel usi ng EE/ cycl o exane (/1 v/v)
as el uanpsul RhorBun 108438, 033§3neNHZ)fprmﬁ28 1662 (C=0) cm1 M5 . M+ -
375/ 377/ 379 (Br2) Exanple A4 nethyl
trans-4-(4-am no- 3, 5-di bronophenvl ) - 4- oxo- but enoate A m xture of 5.6 ¢
(0.016 nol) of trans-4-(4-aife-3;88i br onophenyl ) - 4- oxo- but enoi c acid, 50
m of anhydrous net hanol a@ﬁ\Axé (0. 0368 nolIK)qf trlnethylchlor05|lane
was stirred for 3 days at aan%ni tenperature. The solvent was renoved in
vacuo, the residue was divi dedgrbet ween ethyl acetate and 10% sodi um
hydrogen carbonate sol ution. The organic phase was dried over sodium

sul phatBeredapor at ed down once more in vacuo and yielded 5.8 g (100 % of

t heor eki ciad )a@fh@rémméﬁé&i@finéw chyy Waige L@@&mt@%o@mmfhyail%e
purlflﬁ % on. - 31/363/365 Brz%

3, 4-di h{ r8-§9f2-(dﬁnegﬁ RERMnoFet Rox Y 39€4aﬁﬁp¥_lHPﬁV?}Z@lHﬁﬂhU|nazollnon
e A m ghame S6c0. 90g GGQOOZZQHBI) of. R. Johnson and C. W. Schroeck,

3, 4-di hydr o- 6- EZ (di_nmet hyl am no) et hoxy % 3- (1- phenyl net hyl - 4- plperldlnyl) 2(
1H) qui AazBMi nEAeM- 16061 A8t h&RBR 4Ad68)5 §-pBl-| dePusep pnd G. F.

hydr ox rlpan c yS wasg ,hy e unti | Sth e of
ydrog%%géﬁggd 3$héﬁca?g?93tgé§s ?Itgﬁgg Q?%%gghebf trgtgg%ﬁg eghporated
down i HasReuandnd.t e sehirduekr eUri AmNgCham.used.i B2t hgspext 19tep ;Wict hout
any further purification. Yield: 0.6 g (86 % of theoretical). IR (KBr)

1662 (B=0ycBreonnend Rk E.3RQIEHE.f dl-| OWPngClhere 8Bt aildéd e(é@dladl Agl y:

NBCRe R~ H fr 2 % Pd- 9 31665
(C=0 Eﬁi%/é%%ﬁ&sﬁhﬁf oo B a8 POM3% KeCxREdh RGP

N19- CHQPhalP@dSSPdPEszal&ECHNE}Mefﬁ@WWNadeHZEhthHE $00Dab22PEE@HEDe
NECHN2§§bﬁﬁ@HkNQ3S§H@BQS1Et0%4@Qm§5836§Hb% gV EX 2BRE 146 (1)

3, 4-di hydr o- 6- (4- et hyl - 1- pi perazi nyl ) - 3- (4-pi peridinyl)2(1H)- aU|nazoI|none
2 m of trifluoroacetic acid were added to the ice-cooled solution of 1.1 g
(2. 561dmdh) oofler to prepare a compound of general formula I wherein

3, 4-di 1,1d I oxy bgny e I (4- et hyl 1- pi
pera2|%¥ﬁéga EkénguP%ago %ﬁgbg iQZ%‘H%& égn%%ﬁ+gﬁé&%ﬁg%r%%€e The reaction
m xt ur EaRASXEt JFPERSEor 15 hours at anbient tenperature and for 5 hours at
40C and t hen evaporated down in vacuo. The residue renai ning was taken up

in5m_of water, the solution formed was saturated with potassium
alkaline saponification of a carboxylic acid ester of general

RaMNJ\q\H/Rla (Ia),

o

formula

wherein



- 37 carbonate and extracted exhaustively w th dichloronethane. The

conbi ned extracts were evaporated down in vacuo. The residue obtained was
purified by columm chromat ography on silica gel using

di.chl or onet hane/ net hanol 9/1 (v/v) to start with, then

di chl or onet hane/ met hanol / conc. anmmoni a1 70/ 30/ 3 (v/v/v) as eluant. The
appropriate fractions were evaporated down in vacuo, the residue renaining
(0.5 g; 59% of theoretical) was used in the next step wi thout further

puri fi 8atawd. R'Exhapeet A8 meanings glven above for R and R',

3, 4-di ol - Rhenyl met i peridinyl)-
2(1H) - gﬁg %gglllb%%f g}?{é t%%li)r%é)l IE) %50}365%5’ B%ﬁqehygh es\[/)vas added

bat chwBseurs crnseiins pge ©F acys lﬂhk@xma@cmyg} @xov@® ,mmol ) of

3, 4di hydr o- 6- hydr oxy- 3- (1- phenyl net hyl - 4- pi peri di nyl ) - 2( 1H) qui nazol i none in
120 m of anhydrous di met hyl f or mam de at anbi ent_ tenperature and the

i xt ur 8'fad £t HES Ikt sPosSEanh e taentoith Gl Aregaiss 5l urry was

for rTEdanAfr'gahlbh%ca@@i tlinOla)rQlferE) tQ 912k MR badfic carboxylic acids
2-(bro met h g) dloxolan hginlxture was heated to 90C for 90 m nutes.
After 8W|ﬁé‘ Fﬁ& M Xttt Y into saturated aqueous saline

solution and extracted exhaustively with ethyl acetate. The conbi ned

extracks,vere duhad sqven sediumanl mhate A euanarated doug fin vacuo, the

resi due renail ni ng I‘OITB ogra
( 30- 60 Lormplasil @>d| dnmlmmhymaeoycﬂqmemwmmwmmbmtmmma

60/ 16/ %@/r%x@d\é/ WY Wt fas- 1Rl dlaMowu-Ki RE HE ta'l@caqqr nfe%%qn%ﬂ%:dcj{%%é ons

yi el ded 2 g (41 % of _theoretjcal) of 'a_col ourless oi

(di chl E%Heﬁﬁaﬁéﬁ@maya¥%¢@/rnammaﬂém 3k et 30/ MysIE RS d %5

VI VI V] ¥br) exaRpliéBhariunbéd dx@a@)deCmo]r tet 3 ky ﬁ%ﬂcﬁiﬂwrgmrwﬁiéwt ai ned
accordlg%FééﬁNBCRe §ﬁ$-96 eIdEIR CHEthron1 CH2Ph CH2COzCH3 and

NaH in 5 A CHCHEG N i3FUSHER7DO. 74

Exanpl ecA8tion and advantageously w1th the addition of water-miscible

3, 4- di hydr o di - (.1- phenyl met yI4 iperidinyl)-2(1
o Bl T A D080 s3I S 4

3, 4-di ﬁyeftboww@fa@@— 3@(11@&’@%11% aar%;iqrevraikmdmf)u@(mret)r dui4razol i none,
50 m @floﬁ{ﬁhléah%rl(&fa%@te(ﬁn ag:dr‘%@%m}eaqun@ ﬁﬂl@d&ﬂrﬂﬂﬁ?ta{@o' ,

0.94 g 584 mol) of ftri |.phosphi ne and 0 (3.216

azodi CQ%%&S%‘?H ¢ 18S 3a é:rl'PevS’éé@ﬂgr SRR LoTRE Iﬁ’(;u% rg?r%%lvent

t enper atixte,reb usedr, s hatt refdivnt eperatatiaant ateiferell Mungeat anbi ent

tenper T vent renonved |n vacuo and t he residue s, purified
%%#1 Bus % L R Lganic gaéi d(sé'O- aﬁ:) td.sci raj: éj W%. éa

chrona graph on Ry

dlchloﬁ@ﬁdbhaﬁé$¥¥ﬁa%uﬂ ewnmﬁtuhxﬁﬂqnhﬂprxnnammda 0161/ i Grcbid
vivlvl/ r fin ded 0.9 g
(65 % of ) BocRER o Mo e e e R R 200 4

(di chl S%P@Wéﬁ&/ EE/léifclf&%fkaH@ fRltghdiieeaat ianioald vediomnesi 5/ 0. 6
vivivivliv). Ms: ESI: (MtH)+ - 409; (M2H)++ - 205; (MtNa)+ - 431 The

o TR R IR SR SRR R Y T

( H3C) ZNBleiz OOl BH, 1P thte 3E622r( GXE1eEa) and INGQZRIN? ondFHFNRIL- G&ZPhf r om
% CHZ P o2 Ded AN o 2 Bb AN AN ddbpid 1, - 39 Exanple

3, 4- di Ry-@déyviaminerarbnydt hylNeteHdiicatbeHyd Ykyvd-pi peri di nyl | 6- (4- rret hyl -1-p
| peraz lawhbaa&w)aafmm%@ﬂmga A My%a}fbo%gfl%lgcﬁ%ﬂnﬂ?cmr}

6- br omp 4-di hydro [1(1,1- | et hoxycar bgnyl ) - -plperldlnyl] 2(1Fun
i nazol PSREYCS %fﬂ%ﬁ%&ﬁ§QWﬂ3°Qﬁr Iﬁéthy IR ey W aprkpreslo. 05 ol )

gf S?gl gmpwﬁmlhmhﬂwlg@:aﬁ&ﬁlm (ﬂ-‘ﬁl@?ﬂéﬂmlﬁyl?fcoaorbonyll (I}exahydro-
is-(di 0
tris- (o teal %%é;) %ﬂ%%‘gfﬁi n ﬁ%a 1{%%#@8? 3 IprrgJ g a\ﬁ&é“ﬂ??ﬂﬁ%%“@bﬂ’i%%bur s.

After the addition of further equal anDunts of 1met hyl pi perazi ne, sodi um
tert. beigapideg Rl HHidRrpzy ddepaasaiong)ymald adi um and
tris-(o-toly??iphosphine tﬁé nlxturé'aggmﬁgf%uxed for another 48 hours. The
m xture was filtered through activated charcoal and the filtrate was

evapor ated down in vacuo. The resi due was divi ded between di chl or onet hane
and water. The organi c phase was extracted twice with dilute aqueous citric
acid solution. The acidic extracts thus obtained were nmade al kaline with
sodi um hydr oxi de and extracted exhaustively w th dichloronethane. The

conbi ned di chl oronet hane extracts were evaporated down in vacuo, the
residue was purified by colum chromatography on silica gel (30-60 Vim
u5|ng dlchloronethane to start mnth then nethanol/conc annDnla 9/1 v/v as

AL 2 Y b1 - . . a A A



Exanmpl e A10

3, 4-di hydr o- 7- hydr oxy- 3- ( 1- phenyl net hyl - 4- pi peri di nyl ) -2(1H) c~ui nazol i none
A m xture of 18.0 g (0.0512 nol) of

3, 4-di hydr o- 7- met hoxy- 3- ( 1phenyl net hyl - 4- pi peri di nyl ) - 2( 1H) - qui nazol i none
and 100 g of pyridine hydrochloride-ves heated to 160C with stirring for 3
hours. After cooling, the product was dissolved in 500 m of - 40

water, the solution obtained was carefully treated with excess solid sodi um
hydr ogen carbonate, whereupon @ highly viscous oil was precipitated. This

oil was taken up in 0 of t hanol , _the nethanolic solution fornmed was
clarified over ac®’Vat R reed from sdii@ht in vacuo once
nore. The residue was stirred w th~J50||{m of acetonitrile and then brought
to the boil. It was left to cool and ©he precipitate forned was suction
filtered and drled in vacuo at anbient tenperature. Yield: 10.8 g (63 % of
t heor et'"E&FY™ 0.32 (M F) . IR(KBr) : 1649 (C=O cm1 MS . M+ - 337

Exanpl 8' Ald as hereinbefore defined and

3. 4-di bydr 8523%1%3%?%%%;%@%5%%41&5tc{ﬁ/\lréf‘f' phpek! ALpdk hpgedthaulpggol inone A
2- ami nbha- pephdsp- Nhat- phieny menioy, - 44pi per itdilmpbsthentgdanimehel. 62 g (10

nmol d of di et hyl f or mam de was heat ed
to Qéce\%mrthlﬁws%?{%?:é%&hf |g>,m5q1%z%g%rs é? dool i ng, t%e m xture was stirred
into 100 mM of ice water, the suspension fornmed was overlaid with 10 ml of
tert. bu&zhrrah\hwhqtaheralktyh%naﬁ@@ plﬁ-@m awre(tal\é@sk lé(ﬁ{l'r%lf]dyllt etheashed
vvlthvvga%andtgp ﬁn ert butyI Iether rying in vacuo, 1.9
g (70 HBFOrHESTETY a;l ket agings| FHFER °§1Y Y&ﬁﬁ%ﬂ?@d O R (KBr) :
1664 (6Z8LlkghahiMBss., Mbr—e&ﬁh@ﬂxﬁﬂph@thyﬂplperaz1ne, morpholine,

2-am nggﬁi{ggég@%% |P)1%’e1&q m%t h\ﬁexal'gf'dorora'zde'prl\ﬁle) benzvl am ne A sol ution

of 3.2
4- met hoxy- 2- ni tro- N- (1phenyl net hyl - 4- pi peri di nyl ) - benzyl amine in 30 ml

met hangh Wag, | ?XQE&%QQ@E%Ee'}am X a‘ﬁﬁ%@e Rfe Jusg % q?orcgoqé char coal

for 5 hours a ent "t enper at he cataly tere ﬂ‘ and the

filtraf&oRape@rdssr shemigdwy i (viracud - ﬁ%lb@ﬂ( g@y%,oﬁ\dethod@p deteoretical )

of a cokauhnlieshenhicithi evi sGQAUS 1@/Iz)was_=oqbteada e WY1 was further

prO?egggdggéhgﬁg% purlflcatlong R%lcycléﬁé%ylcgrboéllm DCCO =0 M

4- met hdiys2pmopyd- Marboghdmildeet (DAG)4-qu pm:mydj—n()Bl X}Jlntertzrwllmmm-A m xture of
- phenbtoBT Ry hars i e AR e B d A o e )
hour s é@téfﬁﬂieéﬂ?ﬁflﬂlé”@é@m lrexa finer edosphates. @Hﬁ%l Y*of sodi um bor ohydri de

was add@@rarfqu%tﬁdbrdmmmnt Idwqdi-wnmlwlat VARi,gnt tenperature.
The m xtuyre irred i 0500 of ice \/@:er and ¢ refuIIE{%a)mdlfled

with 1650 ydFoeRsMIETEgaY PRI ce B th 50
m of taddunlguuylhyeiﬂqﬂyeidmrqtrtmmd(e{cmwaldmez-\MytdroBQP/o@Qﬂtdun hydr oxi de
sol utign, a%q aclt ezd £ q&sottl vlealzyl H{ Oel\)ré b I rret h% et her. The fi nal
extractd “obt arned Were co o water, dried
over nﬁg@@mlﬁmtmrpmre aeiﬁd@mvdﬂa»t ézt mnaﬁsmbuaf 'ﬂ@l@(ﬂd}urdlgss oi |
remai Nihg MRsASes idhddie X thSLgR MU0t Jdu 1%%{ Puid i cation.
Yield: 3.2 (54 %os;btheoretlcall) . TR (KBr é J

norma ly carried out with equimolar amounts of the coupling

components as well as the coupling reagent in solvents such as

dichloromethane, tetrahydrofuran, acetonitrile,

dimethylformamide (DMF), dimethylacetamide (DMA),

N-methylpyrrolidone (NMP) or mixtures thereof and at

temperatures between -30 and +30°C, preferably -20 and +25°C.

If necessary, N-ethyl-diisopropylamine (DIEA) (Hlinig base) is

preferably used as an additional auxiliary base.



M5 . M+ - 355 , - 42 H Preparation of the final conpounds Exanple 1
ci's-3-{1-[2-(4-chl orobenzoyl)-cycl opropanecar bonyl ] - 4- pi peri di nyl }-3, 4-di hy
dro-2(1H) - qui nazolinone (ItemMNo. 1) A mxture of 1.0 g (4.452 nmmol) of
trans- 2- (4-chl orobenzoyl ) cycl opr opanecar boxylic acid, 0.97 g (4.194 mol)
of 3, 4di hydr o- 3- (4- pi peridi nyl)-2(1H2xw nazolinone, 1.4 g (4.36 mol) of
TBTU, 0.455 ng (4.5 mmol) of triethylam ne and 20 ml of dinethyl formam de
was stirred for 5 hours at anbient tenperature. The reaction m xture was
freed Thenseokadned anhyduddedpiroregswishuged ais of fwatderasdupddass!ightly
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A solution of 0.15 g (3.57 mol) of lithium hydroxide hydrate in 10 m of
wat er was added to a solution of 0.6 g (0.903 mmol) of

trans-3- {1-[ 2- (4- am no- 3, 5- di br onobenzoyl ) cycl opr opanecar bonyl ] - 4- pi peri din
yl.~- 3, 4- di hydr o- 6( met hoxycar bonyl net hoxy) - 2( 1H) - qui nazol i none (lItem No. 22)
i'na mxture of 10 mM of THF and 10. ndga of nethanol. After stirring for 14
hours at anbient tenperature the organic solvents were distilled off in
vacuo and the residue remaining was conbined with 3.6 nl of 1N hydrochloric
acid. The precipitate forned was suction filtered and dried in vacuo at
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my of araﬁlagggsﬂu@ﬂéncggpﬁétabQmumlh9apakheefeslaeabﬁe hRgs §dhagt ose
hard gel ati he i nhal atT on contai nS:. Tent 8 capsules 50.0

ng 71. %aﬂgtﬂ%tE%Hr%FPB?@bﬁgaFFﬁﬁ coMBoYRt ¥& Pﬁéﬁéﬂ? n@nl§h@rdmhd0€o t he
particle) stgemrequired for inhaled substances. The ground active ingredient
i s honogeneously m xed with | actose. The m xture is transferred into hard
gel ati ne capsul es. Exanple Il Inhal able solution for Respinmat containing 1
my of Heei VR) i agr é8) eanatoapusit abnnelopuhf miéghtiaensf awebi vetiingilagdi ent 1.0

m beng@&f@@laﬂaghéeébﬂ@r9c098masuﬂa§Oébvakeaek9tse9e9915f89meﬂg'E'ed wat er
may %lso be obtained by performing the syntheses described
above with a suitable reaction component in the (R) or (8)
configuration.

The starting compounds of general formula (Ia) and (Ib) may be
prepared by methods a) to c¢) described in this application. The
starting materials of general formula II required for the
synthesis of the compounds of general formula I, if not already
known from the literature, may easily be prepared for example
from the corresponding carboxylic acid esters, such as the
methyl or ethyl esters, by saponification with aqueous lithium,
sodium or potassium hydroxide solution followed by
acidification with hydrochloric acid analogously to methods
known in the art. The carboxylates required for this may be
obtained from the corresponding 4-aryl- or hetaryl-4-oxo-2-
butencates for example by reacting with dimethyloxosulphonium
methylide analogously to the process described in c¢) above.
Finally, 4-aryl- or hetaryl-4-oxo-2-butenocates are either known



- 47 The active ingredient and benzal konium chloride are dissolved in
wat er and transferred into Respimat cartridges. Conposition: 1 vial
contairns:. active ingredient 0.1 g sodiumchloride 0.18 g benzal koni um
chloride 0.002 g purified water ad 20.0 m MPt-hocl of L rPz ara~i on The
active ingredient, sodiumchloride anggbenzal konium chl oride are dissol ved
in water. Conposition: 1 puff contains: active ingredient 1.0 ng lecithin
0.1 O propellent gas ad 50.0 ~1 - 48 WMethod of preparation: The

m cronifset ablel 14 tietgitedieedlr nfayh@mgane @és loptsisrendedn 1 t4e,1m xkgwr e of

l ecithin _and.propel |l ent gas. .The s nsion ds transferred into

pressu Irhl'e.% 8&Yeoh &% ? \Lﬂut%ﬁang lr?etaé:ﬁ% i\ﬂﬂ% .tJ B r%ee L SRS S (%ﬁ

cont ai pileg puln} ishedk Gersmanm gpediiertt iComp@sitdiloBocacnd/e 103 749) .

i ngredi ent 1. Ongsodi um chl ori de0. 9ngbenzal koni um chl ori de0. 025ngdi sodi um

edet at e0. O5ngpurified water ad0.1m Method of preparation: The active
i ngr ediS6FENERIt REiSeS sifeenesind dicgamilred TTh ake &l thed st @ ethY nto a

sui t ablbe @9hidieREisedEXFMR &xémpiR-esialgR sl tHD B reRRURIdY R b Qi

acti ve.sugJ tgréce p%r 5 m Conposition: active substance 5 ng glucose 250 ngy
human 28 (R &89ddii?8r0 my gl ycofurol 250 my water for injections ad 5 m
Preparation: dycofurol and glucose are dissolved in water for injections

(W1); Slﬁlé%rln%erc%mp%lu%lgg ¥ Sge %(1*%(1; f%crtnllu\‘i% Iﬁ/grm%qll %Qat obtained from
the starting compounds of general formula II by current
methods.

The starting compounds of general formula V may easily be
prepared for example by acylating compounds of formula (III)

with unsaturated carboxylic acid derivatives.

The compounds of general formula I obtained may, if they
contain suitable basic functions, be converted, particularly
for pharmaceutical use, into their physiologically acceptable
salts with inorganic or organic acids. Suitable acids include
for example hydrochloric acid, hydrobromic acid, phosphoric
acid, nitric acid, sulphuric acid, methanesulphonic acid,
p-toluenesulphonic acid, acetic acid, fumaric acid, succinic
acid, lactic acid, mandelic acid, malic acid, citric acid,
tartaric acid or maleic acid.

Moreover, the new compounds of formula (I), if they contain an
acid function, for example a carboxy group, may if desired be
converted into the addition salts thereof with inorganic or
organic bases, particularly for pharmaceutical use into the
physiologically acceptable addition salts thereof. Suitable
bases for thisg include, for example, sodium hydroxide,
potassium hydroxide, ammonia, cyclohexylamine,
dicyclohexylamine, ethanolamine, diethanolamine and
triethanclamine.



- 49 dissolved with heating; made up to specified volume with WI;
transferred into anpoul es under nitrogen gas. Conposition: active substance
100 ng nonopot assi um di hydrogen phosphate - KH2P04 12 ng di sodi um hydr ogen
phosphate - Na2HP042H20 2 ng sodi um chl oride 180 ng human serum al bumi n 50
ng Pol ysorbate 80 20 ng water for injggtions ad 20 m prPn ra~rinn~

Pol ysor bat e 80, sodium chloride, nonopotassi um di hydrogen phosphate and

di sodi um hydrogen phosphate are dissolved in water for injections (WI);
human Eheunealbumpounasaddegenaﬁhuveormgnadueahdlshélpﬁgbiadoghbblh96tlng,

d f t
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(W1); cBMﬁBﬁné@r H%@hg‘}”b@RbsaﬁggﬁgnléEEbVWngrrﬁ.dnbEnEn' %8@' ssol ved with

heatlng made up to specif vol ame w t ransferr into vials;
freeze E?F@BC°§899§ﬁﬁ FSFtI?BﬁﬁﬁmﬁsQﬁéch8ﬁgsh?58ﬂ§a§Ger Tween 80 20 ny
mannitol 200 ng water for injections ad 10 m PrPnararinn_ Pol ysorbate 80

d t di.ssol ved wat er__for cti ransfe red into
SOV AU SR SN S8 LR R DAY
starch&@ﬁgn&gMegfunpmpeandSeZﬁngnedah Koz®h8ag IPfpzr aumah- CGRP- Active
substagg@epkgggogﬁdaegqul%ﬁﬁggggggtaEe Qgggggg&gusly m xed; granulated

with an aqueous solution o one; magnesi um st ear at e;
conpressed in a tablet press; weight of tablet 200 ny.

A. Binding studies with SK-N-MC cells (expressing the human
CGRP receptor)

SK-N-MC cells are cultivated in "Dulbecco's modified Eagle
medium". The medium is removed from confluent cultures. The
cells are washed twice with PBS buffer (Gibco 041-04190 M),
detached by the addition of PBS buffer, mixed with 0.02% EDTA,
then detached again and isolated by centrifuging. After
resuspension in 20 ml of "Balanced Salts Solution" [BSS (in
mM) : NaCl 120, KCl 5.4, NaHCO3 16.2, MgSO4 0.8, NaHPO4 1.0,

CaCl, 1.8, D-glucose 5.5, HEPES 30, pH 7.40] the cells are

centrifuged twice at 100 x g and resuspended in BSS. After the
number of cells has been determined, the cells are homogenised
using an Ultra-Turrax and centrifuged for 10 minutes at 3000 x
g. The supernatant is discarded and the pellet is recentrifuged
in Tris buffer (10 mM Tris, 50 mM NaCl, 5 mM MgCl,, 1 mM EDTA,
pH 7.40), enriched with 1% bovine serum albumin and 0.1%
bacitracin) and resuspended (1 ml / 1000000 cells). The
homogenised product is frozen at -80°C. The membrane
preparations are stable for more than 6 weeks under these
conditions.

After thawing, the homogenised product is 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 pul of the homogenised product are incubated for 180 minutes

at ambient temperature with 50 pM 125I-iodotyrosyl-Calcitonin-



- 51 Conposition: active substance 20 ng nmmi ze starch 80 ng highly
dirspersed silica 5 ng nagnesium stearate 2.5 ng Preparation Active
substance, maize starch and silica are honogeneously m xed; nixed wth
nagne5|unlstearate the m xture is packed into size 3 hard gel atine
capsules in a capsule filling machiney Conposition: active substance 50 ng
hard fat (Adeps solidus) gq.s. ad 1700 ng PrPD~r~tiOi z Hard fat is nelted
at about 38C; ground active substance is honbgeneously dispersed in the
nol t enGeaedRédatedf Peptédel i(AgetrshabputndSincreasipgueedcenteachvhked

moul ds 5 tLv S 1 it 50 nmg human
serun1ngEﬁ?ng?SEbgﬁﬁgtébeEorgﬁ - ggﬁggnggggﬁi %FHEBHHP? 9#5 di ssolved in
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transfer gd into ou& s under C# gan %a 53 Patent aims 1.
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sat ur auetfingmengamoa dbuuhsat uNahedpbeifac7bimabagedsadaridedzas theaza,

0xaza, pbhha28aqh A0 848,06 nSeRoOLRKLARLT 01 82 Ay NELELACKELEC 9LaUP, Whi | St

t he abovenenti one aterd cyclic g oups are vila a n|trogen
atom afdr#AY éBAVBARiGAe or two carbonyl groups adjacent to a nitrogen
atom my be substituted by an al kyl group at one of the nitrogen atons,

The concentration binding curves are analysed using computer-
aided non-linear curve matching.

The compounds of general formula I show ICgp values < 10000 nM

in the test described.

B. CGRP Antagonism in SK-N-MC cells

SK-N-MC cells (1 million cells) are washed twice with 250 ul
incubation buffer (Hanks' HEPES, 1 mM 3-isobutyl-1-
methylxanthine, 1% BSA, pH 7.4) and pre-incubated at 37°C for
15 minutes. After the addition of CGRP (10 ul) as agonist in
increasing concentrations (10-11 to 10-6 M), or additionally
the substance in 3 to 4 different concentrations, the mixture
is incubated for another 15 minutes.

Intracellular cAMP is then extracted by the addition of 20 pul
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. Amersham) and the pA; values of

antagonistically acting substances are determined graphically.



may be substituted at one or two carbon atons by a straightchain or
branched al kyl group, by a phenyl, phenyl nethyl, naphthyl, biphenylyl,
pyridinyl., diazinyl, furyl, thienyl, pyrrolyl, 1,3-oxazolyl, 1,3-thiazolyl,
i soxazol yl, pyrazolyl, 1-nethylpyrazolyl, imdazolyl or 1-nethylim dazolyl
group, whilst the substituents may beyd dentical or different, and wherein
an ol efinic double bond of one of the abovenentioned unsaturated

het erocyclic groups nmay be fused with a benzene, pyridine, diazine,
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to 5 canbodepiessanusl essuebhéninee agtragetists, 26tithaviawkener s,

di ast ereomers, enantiomers, mxtures thereof and the salts thereof. 2.
Compounds of general formula | according to claim1, wherein R denotes a
nono- or di-unsaturated 5- to 7-nenbered aza, diaza, triaza or thiaza

het erocyclic group, whilst the abovenenti oned heterocyclic groups are

| i nked via a carbon or nitrogen atom and nmay contain one or two carbonyl
groups adjacent to a n|trogen aton1 may be substltuted at a carbon at om by

a ~ 2 1 o



and wherein an ol efinic double bond of one of the abovenentioned
unsaturated heterocyclic groups may be fused to a benzene, pyridine,
dirazi ne or quinoline ring, while the phenyl, pyridinyl, diazinyl, thienyl,
pyrrolyl, 1,3-thiazolyl, isoxazolyl, yrazonI or 1-nmethyl pyrazol yl groups
contained in R and the benzo-, pyridgz and di azi no-fused heterocyclic
groups in the carbon skeleton may additionally be nono-, di- or
trisubstituted by fluorine, chlorine or brom ne atons, by al kyl ,

di al ky 0 t hy yl

ol Koy el i~ PR r APt e ek S h o S r e SPEER | BrRARF <8 boxy.
carboxqaagyh;sdsahhﬂlaﬁanoagbmhsthydemgmt aﬂkaaoiaeetmham no,

proplon nm no, am nocarhbonyl., -al kyl.am ocarbon dlalkylanlnocarbonyl
N Bl KT RBRPER Ryl B naSPRSL M REFdaPronpRacortes, (Bt BE ey
[(hydro&&caubonytagbyhﬁaﬁtn5}HE&boagbnlsts or other anti-migraine
[(alkoxgcarbon alk% %antn ] car bonyl , ami_ nocar bonyl ani no, - 57

ani noc@d BBE?ta AGLPRYI V15 QPSWPHOEQFSOH9F§HIﬁ8nV§PEé969P gprriers

trifl uendferhdxyugnespse .y 51th0c6rﬁegba&ed ah&wt@@elﬁguﬂc@%@UpS wherein a
met hyl [ LtLon repla d.b an oxygen
atontoﬁﬂgrgEQ#BFhmlaﬂg éellﬂlgg a|w §% 8%8&pg%g na?og a%&tltuted in
t he m#Eb§FPieﬁOb§ acstree acnénbeﬁeﬁahe?eaeaﬂhcy@tec greupr /efidradlhe

heteroagté¥ﬁ§t9cg&emp W§tEk?§%§b!t@la %@EQQ?pQﬁ Rl g@%ﬁgga&%%'a”d cont ai ns
one or two etergatons not |rectwﬁlconnecte g h ot her sel'ected from

anong BXYBEHCERILIKFPL0gEREYHAFFET ?FﬁPéoéub§PFP9FV@ﬁtBV1@§éﬂUé0§ﬁ0ups or
those grofipstyhsabseantasnsachankobyell €alr ohekaieaytki migtawRsi S excl uded

and wh ' he bsii be |dent|ca or _different, and Rl denotes
a phengf’&%oE ﬁ%ﬂyﬁg %g%mEESE?éy §Po TS ViR E e gS&éﬁentloned aromatic
gr oupsPhepabataons- SUQhoﬁStpﬂsmbsDItabededythbmetsnepaphhaesne or brom ne
atoms, pByabranchgdoehsiBREANGATA ALK, GRURSs BAbkEX ke bibhkugzomet hy!,
nitro, r ox antno or acetylam no groups and & Substituents may be
|dent|€5PP8FléPFF§?ent and wherein all the abovenentioned al kyl and al koxy
groups and the alkyl or alkylene npieties present within the other groups

nmenti o contain.1l to 4 carbon_at S her se stated the
tautongﬁg gglas?eﬁeéﬁE?gcegng% gn@?¥ gﬁdu§§ptgofhg%809 ovemeg iog
Cbnpouﬂd@beﬂageneSathﬂarmanUHeacéomdengmpdeclweﬁpk;cwheremgoﬁadam@tes a
nvnounaehyaeaeggétahenz nrREbeLedp @bﬁiéeordbﬁPéEﬁg@%%erocyC|'C group, while

the aboyefrent i oned eterocgcl|c roups are via a nitrogen atom may
cont ai A1BRERRKERGMIGRoUFY Sdi &AL P6ogeﬁP?Fé§€m SPSRTREEMEEY e subst i t ut ed

at a caekemeahasvhy, arphaayh zgheypdektabpebpbikpbaedeybhegeend ol one of the
abovenﬁgtlgggglugsatura&eg he%ero§§illc roups my he fused with a benzene,
pyri di Re”8F “gqui nor i HE“ring, &nd phgﬁgpléﬁgﬁps 86REEME&in R as wel |l as
t he beﬂaehﬁmapﬁpﬂdevfphedyheueno&ydbmeageoupmitmypheleanbdndshehe&nn may
addi tignathyzB@ B?ngumag'rlp@émt 'éhéug§h'etrugeﬁTb¥ alda’dee s e fd R%(ﬁr

brom ne atons, by a , dial ké am noal koxy, #itro, trifluoromet’
al koxyEXPBBASH néFRB%&E&PB@n?P m&&%yptﬁydreyyéaeeéﬁphawaeﬁtrxeée@bﬁwd
hdeOXEleaﬁhpﬁaﬁerﬁ¢|doab§¢|aﬁlﬂh@@ébaﬁihvedB@b&!b@ﬁb@OQ%rb0ny|

N al k d a am no] car bon
{(hydr%% 83? %ﬁ& h2y|fgﬁ#§§]cgr8§§ ecomm%nded dose to 1/1 of the

[(aIkoﬂycmabemyreppmmpadﬁﬂopoaebonyb dlocarepimpde £0i ftloudodnsch®fy groups,
by 5- tOmécpepeghed al kyl enei mino groups wherein a methylene group in the
3- or 4-position may be replaced by an oxygen atomor a nethylimno group,
for exanple 1-pyrrolidinyl, 1-piperidinyl, 4-nethyl-1-piperazinyl,
4-nethyheliﬂvdhazanychahae&-keybtee 4onmhehebbnbk gheup®mpounds of

general formula I as valuable adjuvants for the production and
purification (by affinity chromatography) of antibodies as well
as, after suitable radiocactive labelling, for example by direct
labelling with 1251 or 1311 or by tritiation of suitable

precursors, for example by replacing halogen atoms with



by al koxy groups which may be substituted in the wposition by a 5- or
6-menbered heteroalicyclic group, - 59 wherein the heteroalicyclic group
irs linked via,a carbon atom and contai ns an oxygen atomin each of the 2-
and 2' positions or is linked via a carbon or nitrogen atom and contai ns one
or two nitrogen atons not directly lifiked to one another or an oxygen and a
nitrogen atom which are separated fromeach other by at |east one nethyl ene
group, for exanple nethoxy, ethoxy, propoxy, 2,5-dioxacyclopentyl nethoxy,
g ?ldi axaeyahohenykgﬁt tamym%s@laﬁysla@%l aghidnyls) et awgnostic or

pi i di.n et.hox net razin OoXy or
2- (4- H%BSEXE?H h &t h&r&&p nﬁﬁFE%ﬁle ?ﬁ ?f] tion by cyclic
groups or those groups which contaln a carbocyclic or heterocyclic group is
excl udegeands ve@geteg' ORiRE LRI U ST ARY. kAN A el ent . and Rl
denotes a phe roup |ch may be nono-, - or trlsubstltu ed by
quorlhéveéﬁP@ﬂlne or bronlne atons, by al koxy, trifluoronethyl, nitro,
hydroxy or am no groups, while the substituents nay be i dentical or
different, and wherein all the abovenentioned al kyl and al koxy groups and
t he aIE%Eléﬂi&E¥¥F€ﬁ@§ﬁ§Fetles present within the other groups mentioned
may contain 1 to 3 carbon atonms, unless otherw se stated, the tautoners,

di astereoners, enantioners and salts thereof. 4. gpounds of gener al
f or nul §2F 1gER6EQTNg SLeMENkiRRY1 ANF¥SEisn RRdedbedBaNMR and generally

3, 4- dlBY@bomaé@pr@éQQﬁl%%&%Ikﬁm§rﬁkma1ned for all of the compounds.

1, 3- dlﬁ gr g E I-2H—2 ox0|n1dazol é

2, 4-di é P§S5OFRERYILSS( SHPt6s1 Fe, ‘Aahl? ZBPr9._gptained using ready-

3, 4- di wpdeos2(ikdp- gkdpﬂﬂﬁd@ﬂéﬁ&sdkmymb@@dlm—3Mﬂrck Darmstadt, Item

3, 4-di hydr o- 2%1%0 oxqpyrido[ 3, 4- d]pyr|n1d|n3 | or

1, 3- di Adr 8- SEFMR) o¥aithouk, shamb, eé](fl?ith’élaltﬁoéfl yIfgrgusietailegh wherein the

abovenentoemnad igbNas aieeli Q¥ClHC thet IREIChira tdlRYPS tTaYs B RN, 01
dlsubstbgghsd i.n t.he carbaon skel et on by flgfrlne chl ari.ne or brom ne atons

Fodlibdfi FuPEE Sy "R RISy o1 Whekbiez PRt 1al or even
2, 5- dlcpmpﬂetepeatﬁhasﬁhapn haaﬂmmqurﬂax4ﬁﬁmpﬁmhlmwgngtabqants or
2-d h : h | met h
2. o ol A0S Bt IR T SRR et Ty,

hydr oxy, am nocarbonyl, diethylam nocarbonyl,

[ N-(2- g gt hYla% O%Tc@(:'a)t H&Hoqmlrm]/f‘samnyl

[(nethoxycarbon )anlno]carbonyl
[ (hydr & }y@arb8ﬁ§VﬁEFﬁé fl/&PodHV'and Rl denotes a phenyl

gr oup, Edhicch Eﬁhybeammmateﬂmethunduﬁcnﬂﬁu|dmmdﬁidnedﬂ2ﬂmm ne, chlorine or
brom ne atons ? L,y hydroxy or am no groups, wherein the substituents may
be identical o A fferent, for exanple the 4-chlorophenyl,

4- am n813D5—d|dbr€@#9mﬁ?éW|ha®e /Z Y5 lghexems/andgmedy/siearsy agmmm‘,a t he
tautoners, di agt/aBeamews v Af)a ki omers and salts thereof. 5. Conpounds of
gener al fornula | _,according to clains 1 to 4, characterlsed in that they

are deEdr ﬁbedetﬁyéx%?ﬁlté’é:ellgéﬁd’l?l @re tiguasist £9/di adter eoner s,
enant i @IeFs =ard hyal ta@émeqmetr@noEW@lfaallﬂwa&ﬁmrm@oJ/fl @qnaf,e\}/v

f I di s E 1
t?;g %1f cc%r Elh;l% a| m/%'}e S o\ PG £ P o ¥/ %- pi peri di
nyl } - 1E3- & hy@le@rbl(e&metthmwmmmu Jac(t2)d i/dazgtvone, (b)

t 2+ | | | i di
o P A Ao AT £ pr

El K = dlchloromethane/isopropanol 9/1 v/v

El L = ethyl acetate/methanol 9/1 v/v

El M = dichloromethane/methanol/conc. ammonia 75/25/0.5 v/v/v
El N = dichloromethane/ethyl acetate 1/1 v/v

El O = dichloromethane/methanol 95/5 v/v

El P = dichloromethane/ethyl acetate/cyclohexane/methanol

/conc. ammonia 60/16/5/5/0.6 v/v/v/v/v



- 61 (c)

trans-1-{1-[ 2- (4-am no- 3, 5-di bronbbenzoyl ) - cycl opr opanecar bonyl ] - 4- pi peri di
Ryl } - X, 3-.di hydr o- 4- phenyl - 2( 2H) - i m dazol one, (d)

trans-1-{1-[ 2-(4-am no- 3, 5-di bronbbenzoyl ) -cycl opr opanecar bonyl ] - 4- pi peri di
nyl } -1, 3-di hydr o- 4- ( 3- hydr oxyphenyl ) -2{ 2H) i m dazol one, (e)

trans-3-{1-[ 2- (4-am no- 3, 5-di bronbbenzoyl ) - cycl opr opanecar bonyl ] - 4- pi peri di
nyl } - 3, 4- di hydr o- 6- hydr oxy- 2( 1H) qui nazol i none, (f)

trans- 3-{1-[ 2- (4-am no- 3, 5-di bronbbenzoyl ) - cycl opr opanecar bonyl ] - 4- pi peri di

nyl } - 3,.4-.di [0-6-[ - di. | .an- 2-yl t-hoxyl+.2( LH) - quinazol i (9)
trans-Tﬁfl?F§§8§?§ﬁi%§?§FQP§?§P§%0§5§Z§%%)-géc%@ﬁrSE%%%@&F&&W&FF?EEEiperidi
nyl } - 4egBechimensphenyl ) - 1, 3- di hydr o- 2( 2H) i mi dazol one, (h) :

trans- g{1-[2- (4;amn0-3-2=dibr onobenzoyl ) - cycl opr opanecar bonyl ] - 4- pi peri di
nyI~-3%§£dihydro?ggfgﬁgdpgégkylanino)propoxy]2(1kb-quinazolinone, (1)
trans- 3D} 3- [ 2- (4{d&FABPYISELAPHY onpbenzoyl ) - cycl opr opanecar bonyl ] - 4- pi peri di
nyl } - 3p4rdi.hydr oxOn( Bt R y@gghoexhwbmmﬂlw-qw nazolinone, (j) o
trans-3-gl-[2-(4-an1no13, - di rgnnb2320£l)-§yclopropanecarbonyl]-4-p|per|d|
nyl } - 3BRSdi hydr o6+ tR{dPEEPYAPEERFYAERRBRPY2( 1H) - qui nazol i none and (k)
tr??s-TB@gﬁLZA(42&“&Heb3F5odEbaQ6nbenyQyLhyQ%GLGpt@ﬁ&ﬁﬁ@&m@?ﬂibhﬁ%ﬂpiPerid
nyl } -2, 4-di hydr o 5: - -1,2,4-triazolone and the salts thereo

,. - 62 7. PhysF%F%%?gﬁFfégggéE%tabIe salts of the conpounds according to
at | ea8iPBsne of é&rayagokxybengonirtinzioder yadireter organi ¢ aci ds or bases. 8.
Phar maggyt.i cal C@UE°§E%E%B§XQQQLQEUFUQ—%r%%@%@%@d according to at |east one
of clains 1 to 6 or a physiologically acceptable salt according to claim?7
opt i ondEFy t oget REETRNYRTOFEL8N nore inert carriers and/or diluents. 9. Use
of a compound aceemdithgl¥eralamiedst one of clains 1 to 7 for preparing a
phar maceut i cal conggiition whi ch has CGRP- ant agoni stic properties. 10. Use
of a c&hpound acE5P¥NGCE&34E | east one of clainms 1 to 7 for preparing a
phar ma@aut i cal ceepesilieen esfieeh is suitable for the acute and prophylactic
treat mept of heaggﬁg%ﬁtsfor treati ng non-insulin-dependent diabetes
mel | i tus,” cardi ovaScular di seases, skin diseases, inflammtory di seases,

al l ergilc MNei-ni ti Steastiwmierdi seases which are acconpani ed by excessive
vasodi | atati on and consequent reductions in blood flow through the tissues,
nmor phi ne tol erance or_for contralling nmenopausal _hot flushes. 11. Process
for preépsr MEGHE NSfafadéint iBAPTSFERIRlisti nge & distd e and mugnbers

char actugiidsdeh ithe dand1CHMRANGIREEOHH thd Ealldweiag] ey clains 1 to 7
is incorporated in one or nore inert carriers and/or diluents by a
non-chem cal nethod. 12. Process for preparing the conpounds of general
formula | according to clains 1 to 7, characterised in that a) a carboxylic
acid of general formula



-63 OH R (1'1'), OOwereinRLis
coupled with a conpound of general
défined as in clains 1 to 6,
(V)

group,
wherein Rl is defined as in clains 1 to 6,

formul a R—~~~
-or b) a conpound of general
O wherein RL is defined as in clains 1 to 6 and Nu denotes a | eaving
is coupled with a conpound of gener al

defined as in clains 1 to 6, is
,H(11l), wherein Ris

formula O RL Nu ~~

formumla Re~~~N~-H ( I 1 1 ) ,
or c) a conpound of general

f ormul a -

is cycl opropanyl at ed,

64 OR-/~ N C)mhereln R and R1 are defined as in clains 1 to 6

«or d) order to prepare a conpound of genera

formula | wherein neast en 3of t he s R and Rl contai one or nore
car boxy grqups N
jl N
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a carboxylic acid ester of general formula O Ra Ra N( | a) i Owherein
Ra and Rl a have the neanings given in clains 1 to 6 for R and R1,
respectively, with the proviso that at |east one of these groups contains
one or nore al koxycarbonyl groups, is subjected to al kaline saponification
and if desired a salt thus obtained. is3 subsequently converted into the
basic acid by treating with a dilute organic or inorganic acid, or e) in
order to prepare a conpound of general formula | wherein the group Rin the
carbon skeleton is simlarl ngno-, di- or trisubstituted by an

am nocar bonyl ,Q aIkyIanlnociiﬁ?nyl dlalkylanlnocarbonyl

[ N-al kyl - NH-d¥a Ao al am no] car bonyl

Q
hydr oxycar bonyl al k i nqcar bonyl , aI carbonyl
(4-norphol i nyl ) carbonyl¥ (@pyrrolidi n rbonyl | peri di nyl )car bonyl ,
(hexahydr ol-azepi nyl ) caft bomgld or (4- rret hyI 1 pi p aZN nycb ) car bonyl group: a

conpound of general fornula - 65 ORb'"~~R I ) 1IN O wherein Rl is
defined as in clains 0/‘6 and the group I\]Tas the meanl ngs given for R
inclains 1 to 6, wlt eprowsﬁ\t: i s mono-, di- or trlsgbstltuted
in the carbon y the carbg grup, is coupl ed with anmohia, with
a correspal am ng c &yl am noal k

hydr oxycar b nyI aI %ge al koxycar bony! alyogl am i al kyl am ne, and
subsequently, if eS| a conpound of general Hor I'Nthas obtained is

resol ved into the di astereorrer .e or enantioners Ohereoﬁ angZor a
conpound of general forpmul a bt a| ned is converted into the salts
| o .
ASL

t hereof, particularly heNphys 0 ce table salts th N

AR A, LA LA “A. ASy. @ A@AS@ AS( S. Af ( o?@\;‘\;\?}

@ASSy ASSQ@WA{S Af @ Af(@. AS. yf 9. Af fy. Af S8. A AfyYA N Afy. As|
f.Afy. Af;VFSAy S? A Yor° My A @ NRG{y% AfH, A S Ay f. A
Af.AT@A OAF. A . AN UAyUfI ASAfSRAfS?Afhf A S Af. A

L. ASf e. ALFG rr( 78 _uj pFGI\/I (${vql gb] X] ca] ca] ca] ca] ca] ca] ca] ca] cg‘]%%a] ca] cal ca]
ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] cRa] ca] ca] ca] ca] ca] cRa] cal ca! f +7] | =v
X##" $0R &&G&"' ' ! (}xsni d_Z] ]gﬁaii?a] cajcalc al]c S

a] ca] ca] ca] ca] ca] ca] ca] g? cal]calca ca/@] ca] cal ca]ca]ca]calc
aJ ca] cal!! (15(:( ,& -./0012272 N

4~ 66777988&9 xsnl Z]] ca]ca]daFQaN

ca] ca] ca] ca] cdpca] c%] caj c%] C 2cBa] cajca]calcalcal :;!;
(V&<<<M:~::>VV>>>’>d’7’7’7ﬁ<AAAA7BBBC CCNDD} xsni d f] ] cal\] ca] ca] ca] ca] ca] ca] ca]

(a] cal] ca] ca] ca] ca] ca] ca]

ca] cal ca]ca]ca]ca]ca]c cm]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca!
DDE" EE! FsFzEG3 "LLLLLLLMFNPPQ#UNURU} sy d’ _Z]]calca]ca]ca]lca]ca]c
a) ca] ca] ca] %{Qﬁgf a] ca] calcalc ] c ] c3 / 3 a] ca] ca] ca]ca]ca]ca]ca]c
a] cal RU_U%/ 'Yy ]]@e0on” achgdd Jg)j , kKOkCk| wr | gb\ W caU] ca] ca] ca
V] ca] ca] ca] ca} cal] ca] cadjida] ca] caG] ca c ] ca] cai] cay ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca! GkUkkkkl I mnnnnoo@j ppp¢qg2t tiuu&Etuumv?z| >| | w mhc”Y] ] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caj ca] ca] ca] ca] ca] ca] ca] ca] ca]
cal ca] ca] c@U} cal >| E|\ |~ & ~' el #*su| Go} xs Z] ]]1ca] ca] ca] ca] ca] ca] ca] ca]
calca]ca]c ,@avg?[]c,a] calcalca]cg]calc ] cal] ca] ca] ca] ca] ca] ca] ca] ca!
Fj $f mXNUGt UTT & yf X ] ca] ca] ca] d&] ga] ¢&] ¢ca] c~a] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] cajca _§p £A] ca] ca] cdtgdareatgargal cal ca! hoty

"' <DFITZ t | {vgl gb] X] ] ca] ca] ca] ca] ca] ca] caUl cgdcal ca] cajcalcalcalc alJcal]calc
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca! !' 3: @ ei suz} xsnhc”X] U] ca]
cal] ca] caV] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]calca
]ca] ca]calcalca]ca]cal') Xdl $' 1Azupkf a\ W ca] ca] ca] ca] ca] ca] cal] ca] ca] ca]
ca] ca] ca] ¥ ,c%\cna}\ca] ca ]Oca\/] ca] cajc aJca] ca] ca] ca] ca]ca]c”a]ca]ca! AS f
r < ~o B3 I '

B2

Y r
/@,Cl ? NH, OH
\\ ‘\ Br \\ Br
C1 c3



CNz. LSU zupkf " [ Ukfa\ W c”a] ca] c*a] ca] ca] ca] ca] ca] c*a] c™a] ca] ca] ca] ca] c™a] ca]
c™a] ca] ca] c”a] c™a] ca] cha] cMa] ca] ca] ca] ca] ca] ca] cal ca n$/ | MNUO;
x4i {upj e_ZUkf a\ W ca] ca] c*a] ca] c*a] cal] ca] caU] ca] ca] ca] ca] ca] c”a] ca] c*a] ca]c
a).ca] ca] ca] ca] c”a] caU] ca] caU] ca] calU] ca] ca] ca] ca
i6@ u#n@H~yt oj e ZTkfa\] cMa] c”a] ca] cajga] ca] ca] ca] c*a] c”a] ca]ca]calc™alcalc
aJ ca] ca] c™a] ca] c*a] ca] ca] c*a] ca] c”a] ca] caU] ca] cal] ca] ca
6n-_ 9l aezuoj d_ Ykaa\]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]c
a] cal] ra] peppakatlion] of] dhtkemedialtealkompoahda] cal ca -/ ngJSY*" $NY
"MX?K* { vpke' ZUj d_YTkf a\]] cal] ca] cal] ca] caU] ca] cal] ca] cal] ca] cal] ca] cal] ca] c
al] ca] cal] ca] caU] ca] caU] ca] cal] ca] ca] caU] ca] caU] ca] cal] ca*9| > |
Xd"*3IkxsmpekXpd YTkfa\]]c] ca] c”a] ca] c”*a] ca] ca] ca] c”a] c*a] ca] ca] cal] ca] caU
ca] caU] ca] caU] ca] ca] ca] ca] ca] c™a] ca] c”a] ca] cal] ca] cal] ca%Fks! yGTI P/ } wr mhc”
YSkf ] c”a] ca] ca] ca] ca] ca] ca] c”a] ca] ca] c”a] cMa] ca] c”a] ca] ca] c”a] c”a] ca] chal ca
] ca] cakdsabedheahtarobktr¥aldal-eValleparobanellir®dkyiic acid

! f l.calc”al,.ca alcal.c

nggg]ecggkg] q}gc?hba}n i&] (?]af] cgj}l 5}% /‘Jél]e ?] %Cg] EndPc8fE8) B c&fca] ca
=N #$(ﬁyeyglop@@phngﬁd223®@¢y19i7@madgg nhBdride weri sefce581vely  cal ca
<D< alcal.c C al ca
]ca%éZ?gg]égF%%%ggE%a%%ékbgkgg]ca ca ca|8<kpgb %% ?éﬁ&éﬁ&%@%%ﬁ%t
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Example A2

trang-2- (4-amino-3,5-dibromobenzovyl) -cyclopropanecarboxylic

acid

Prepared analogously to Example 2 from methyl trans-2-(4-amino-
3,5-dibromobenzoyl) -cyclopropanecarboxylate by saponification
with lithium hydroxide hydrate in a water-tetrahydrofuran

mixture (2/3 v/v) in a yield of 76 % of theoretical. Colourless
crystals.

IR (KBr): 3473.2, 3345.9 (NH,); 1714.4 (C=0) cm™.

Example A3

methyl trans-2-(4-amino-3,5-dibromobenzoyl) -
cyclopropanecarboxylate

0.45 g (0.01781 mol) of 95% sodium hydride was added in small
amounts to a solution of 3.9 g (0.02074 mol) of trimethyl-

oxosulphonium iodide in 50 ml anhydrous dimethylsulphoxide at

ambient temperature, with stirring. The mixture was stirred for
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another 30 minutes at ambient temperature and then a solution
of 5.8 g (0.01598 mol) of methyl trans-4-(4-amino-3,5-
dibromophenyl) -4-oxo-butenocate in 50 ml of dimethylsulphoxide
was added dropwise without external heating, whereupon the
temperature of the mixture rose to 35°C, and stirring was
continued for another hour at ambient temperature. The mixture
was stirred into in 500 ml of saturated aqueous saline
solution, then extracted exhaustively with ethyl acetate. The
combined ethyl acetate extracts were dried over sodium sulphate
and evaporated down in vacuo. The residue yielded 2.6 g (43 %
of theoretical) of a colourless oil after purification by
column chromatography on silica gel (30 to 60 um) using
EE/cyclohexane (1/1 v/v) as eluant.

IR (KBr): 3475, 3363 (NH,); 1728, 1662 (C=0) cm™

MS : M" = 375/377/379 (Br,)

Example A4

methyl trans-4-(4-amino-3,5-dibromophenvl) -4-oxo-butenocate
A mixture of 5.6 g (0.016 mol) of trans-4-(4-amino-3,5-

dibromophenyl) -4-oxo-butenoic acid, 50 ml of anhydrous methanol
and 4.0 g (0.0368 mol) of trimethylchlorosilane was stirred for
3 days at ambient temperature. The solvent was removed in
vacuo, the residue was divided between ethyl acetate and 10%
sodium hydrogen carbonate solution. The organic phase was dried
over sodium sulphate, evaporated down once more in vacuo and
yielded 5.8 g (100 % of theoretical) of a colourless oil which
was used without any further purification.

MS: M" = 361/363/365 (Br,)
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Example AS

3,4-dihydro-6-[2- (dimethylamino)ethoxy] -3- (4-piperidinyl) -

2 (1H) -quinazolinone

A mixture of 0.9 g (0.0022 mol) of 3,4-dihydro-6-[2- (dimethyl-
amino) ethoxy] -3- (1-phenylmethyl-4-piperidinyl) -2 (1H) -

quinazolinone, 10 ml methanol and 0.5 g palladium(II)

hydroxide (Pearlman's catalyst) was hydrogenated until the
uptake of hydrogen ended. The catalyst was filtered off, the
filtrate was evaporated down in vacuo and the residue remaining
was used in the next step without any further purification.
Yield: 0.6 g (86 % of theoretical).

IR (KBr): 1662 (C=0) cm™

MS : M = 318

The following were obtained accordingly:

N |[B{C Remarks % yield | El | R, IR [em™]
N8 | H | - |from N8-CH,Ph, H,, 10% Pd- 92 D [0.23 1665 (C=0)
C, MeOH
N18 | H| - from N18-CH,Ph, H,, 81 D [0.26
Pd(OH),, MeOH
N19 | H{ - from N19-CH,Ph, H,, 85
Pd(OH),, MeOH
N21 | H| - from N21-CH,Ph, H,, 100 D |0.27
Pd(OH),, MeOH
N23 | H{ - from N23-CH,Ph, H,, 74 D 035
Pd(OH),, MeOH

Example A6

3,4-dihydro-6- (4-methyl-l-piperazinyl) -3- (4-piperidinyl) -
2 (1H) -quinazolinone

2 ml of trifluorocacetic acid were added to the ice-cooled
solution of 1.1 g (2.561 mmol) of 3,4-dihydro-3-[1-(1,1-~
dimethylethoxycarbonyl) -4-piperidinyl] -6- (4-methyl-
l-piperazinyl) -2 (1H) ~-quinazolinone in 20 ml of methylene
chloride. The reaction mixture was stirred for 15 hours at
ambient temperature and for 5 hours at 40°C and then evaporated
down in vacuo. The residue remaining was taken up in 5 ml of

water, the solution formed was saturated with potassium
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carbonate and extracted exhaustively with dichloromethane. The
combined extracts were evaporated down in vacuo. The residue
obtained was purified by column chromatography on silica gel
using dichloromethane/methanol 9/1 (v/v) to start with, then
dichloromethane/methanol/conc. ammonia 70/30/3 (v/v/v) as
eluant. The appropriate fractions were evaporated down in
vacuo, the residue remaining (0.5 g; 59% of theoretical) was

used in the next step without further purification.

Example A7

3,4-dihydro-6-[(1,3-dioxolan-2-yl)methoxy] -3- (1-phenylmethyl-
4-piperidinyl) -2 (1H) -quinazolinone

0.36 g (14.25 mmol) of 95% sodium hydride was added batchwise,
with stirring, to a solution of 5.0 g (14.82 mmol) of 3,4-

dihydro-6-hydroxy-3- (1-phenylmethyl-4-piperidinyl) -2 (1H) -
quinazolinone in 120 ml of anhydrous dimethylformamide at
ambient temperature and the mixture was then kept for 15
minutes at 50°C. A thick colourless slurry was formed. After
the addition of 5.0 g (37.04 mmol) of 2-(bromomethyl)-1,3-
dioxolane the mixture was heated to 90°C for 90 minutes. After
cooling, the mixture was stirred into saturated agueous saline
solution and extracted exhaustively with ethyl acetate. The
combined extracts were dried over sodium sulphate and
evaporated down in vacuo, the residue remaining was purified by
column chromatography on silica gel (30-60 um) using
dichloromethane/EE/cyclohexane/methanol/conc. ammonia
60/16/5/5/0.6 v/v/v/v/v as eluant. Working up the corresponding
fractions yielded 2.5 g (41 % of theoretical) of a colourless
oil, R; = 0.47 (dichloromethane/EE/cyclohexane/methanol/conc.
ammonia 60/16/5/5/0.6 v/v/v/v/v).

IR (KBr): 1662 (C=0) cm™
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Example A8

3,4-dihydro-6-[2- (dimethylamino)ethoxy] -3- (1-phenylmethyl-
4-piperidinyl) -2 (1H) -quinazolinone

A mixture of 1.1 g (3.26 mmol) of 3,4-dihydro-6-hydroxy-3-(1-
phenylmethyl-4-piperidinyl) -2 (1H) -quinazolinone, 50 ml of
tetrahydrofuran, 0.30 g (3.366 mmol) of 2-dimethylaminocethanol,
0.94 g (3.584 mmol) of triphenylphosphine and 0.56 g (3.216

mmol) of azodicarboxylic acid ester was stirred for one hour at

ambient temperature, 6 hours at reflux temperature and another
13 hours at ambient temperature. The solvent was removed in
vacuo and the residue was purified by column chromatography on
silica gel (30-60 um) using
dichloromethane/EE/cyclohexane/methanol/conc. ammonia
60/16/5/5/0.6 v/v/v/v/v as eluant. Working up the corresponding
fractions yielded 0.9 g (69 % of theoretical) of a colourless
crystalline substance, R; = 0.47
(dichloromethane/EE/cyclohexane/methanol/conc. ammonia
60/16/5/5/0.6 v/v/v/v/v).

MS: ESI: (M+H)" = 409; (M+2H)™ = 205; (M+Na)®' = 431

The following were obtained accordingly:

N |B Cc Remarks % El | R MS IR [cm™]
yield
N18| - | CH,Ph from N7-CH.Ph, 59 P |0.12 [ M* =422 | 3357, 3271 (NH);
(H,C),NCH,CH,CH,OH, P Ph, 1622 (C=0, C=C)
and (NCO,Et), in THF
N21| - | CH,Ph from N7-CH, Ph, 45
O[(H,C),L.NCH,CH,OH, P Ph,
and (NCO,Et), in THF




10 7" 10%&' ()-y510%& () - 7BBBC. CCNDAEbC

10##! | @10% & ()- @AO% & ()-,10% & ()-, 109 ()-gYZ10% & () -

10%&' (-) - SNDDDE™ EE! FdEbC

10##! | YA10% & ()-f.10% & ()-S*9! 10% & ()-zS)10%U & ()- @ %

10% & () -fy#10% & () -! FpFqFr FsFZFGE459 @ 10##! | 1 1099&' () - | _

109&' () -! SH109%n& () 9@ 10%&' ()- 10/ 10/ 10/y5' !'10% & ()-f%H |1 JKi KdE~_@
10##1 1,4 10%& () -

10%: ( Exampleqd®s: () #Z"109%& () -, 9! 109%& () -#109%&' ()-i KKKKKKALLL~ > 10##!!
&10% & ()-, 109%& ()-! S$L0%xX& ()--" S&L0%& ()- 10 10

10@BL10%&' () - LLLLLMFMM?~ > 10## | #Z109%

& () - - P169@1hydreud -(Y-dloda dimetdople thrxycanianyd ) (- A-PNprRRRRGFINU~ @
10##! | 6@(410%ENY)L~1—HLdUE sz inh) FAQY) —‘&u(l)rraz@]i@l@&e() 10 10

1OLI@#£QZ§;£L} %—Rg W#V$Vy14 3%£v%mo of égﬁggﬁ% %)4 dlﬁbdro 3-[1-

(1,1-dimethylethoxycarbonyl) -4-piperidinyl] -2 (1H) -

quinazolinone, 2.5 g (24.96 mol) of 1l-methylpiperazine, 4.81 g
(50.05 mmol) of sodium tert.butoxide, 285 mg (0.4766 mmol) of
bis- (dibenzylideneacetone) -palladium, 305 mg (1.002 mmol) of
tris- (o-tolyl) -phosphine and 100 ml of toluene was refluxed for
14 hours. After the addition of further equal amounts of 1-
methylpiperazine, sodium tert.butoxide, bis-
(dibenzylideneacetone) -palladium and tris- (o-tolyl) -phosphine
the mixture was refluxed for another 48 hours. The mixture was
filtered through activated charcoal and the filtrate was
evaporated down in vacuo. The resgsidue was divided between
dichloromethane and water. The organic phase was extracted
twice with dilute aqueous citric acid solution. The acidic
extracts thus obtained were made alkaline with sodium hydroxide
and extracted exhaustively with dichloromethane. The combined
dichloromethane extracts were evaporated down in vacuo, the
residue was purified by column chromatography on silica gel
(30-60 um) using dichloromethane to start with, then
methanol/conc. ammonia 9/1 v/v as eluant. After conventional
working up of the appropriate eluates 1.1 g (11 % of
theoretical) of a colourless substance was obtained.

IR (KBr): 1670 (C=0) cm™

MS : M" = 429

Example AlOQ

3,4-dihydro-7-hydroxy-3- (1-phenylmethyl-4-piperidinyl) -2 (1H) -
guinazolinone

A mixture of 18.0 g (0.0512 mol) of 3,4-dihydro-7-methoxy-3-(1-
phenylmethyl-4-piperidinyl) -2 (1H) -quinazolinone and 100 g of
pyridine hydrochloride was heated to 160°C with stirring for 3
hours. After cooling, the product was dissolved in 500 ml of
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10: 10%@h@>m@@%@?ﬁ@gkzsolgklon formed was clarified over activated
charcoal, then freed from solvent in vacuo once more. The
residue was stirred with 50 ml of acetonitrile and then brought
to the boil. It was left to cool and the precipitate formed was
suction filtered and dried in vacuo at ambient temperature.
Yield: 10.8 g (63 % of theoretical).
R, = 0.32 (MP F).
IR (KBr): 1649 (C=0) cm™
MS : M' = 337

Example All

3,4-dihydro-7-methoxy-3- (1-phenylmethyl-4-piperidinyl) -2 (1H) -

quinazolinone

A mixture of 2.5 g (7.682 mmol) of 2-amino-4-methoxy-N- (l-phe-
nylmethyl-4-piperidinyl) -benzylamine, 1.62 g (10 mmol) of N,N'-
carbonyldiimidazole and 25 ml of dimethylformamide was heated
to 90°C with stirring for 2.5 hours. After cooling, the mixture
was stirred into 100 ml of ice water, the suspension formed was
overlaid with 10 ml of tert.butylmethylether, the precipitate
formed was suction filtered, washed with water and then with
tert.butylmethylether. After drying in vacuo, 1.9 g (70 % of
theoretical) of colourless crystals were obtained.

IR (KBr): 1664 (C=0) cm™

MS : M" = 351

Example Al2

2-amino-4-methoxy-N- (1-phenylmethyl-4-piperidinyl) -benzylamine
A solution of 3.2 g (9.003 mmol) of 4-methoxy-2-nitro-N-(1-
phenylmethyl-4-piperidinyl) -benzylamine in 30 ml methanol was
hydrogenated in the presence of 1 g of 10% rhodium charcoal for
5 hours at ambient temperature. The catalyst was filtered off

and the filtrate was evaporated down in vacuo. 2.5 g (85 % of
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theoretical) of a colourless, highly viscous oil was obtained,

which was further processed without purification.
R, = 0.34 (MP F).

IR (KBr): no C=0

MS : M" = 325

Example Al2

4-methoxy-2-nitro-N- (1-phenylmethyl-4-piperidinyl) -benzvlamine

A mixture of 3.0 g (16.561 mmol) of 4-methoxy-2-
nitrobenzaldehyde, 3.2 g (16.817 mmol) of l-phenylmethyl-4-
piperidinamine and 30 ml of methanol was stirred for 2 hours at
ambient temperature. Then 681 mg (18.0 mmol) of sodium
borohydride was added and stirring was continued for one hour
at ambient temperature. The mixture was stirred into 500 ml of
ice water and carefully acidified with 10% hydrochloric acid.
The solution obtained was washed twice with 50 ml of
tert.butylmethylether, then made alkaline with 20% sodium
hydroxide solution and extracted exhaustively with
tert.butylmethylether. The final extracts obtained were
combined, washed twice with 20 ml of water, dried over
magnesium sulphate and evaporated down in vacuo. The colourless
0il remaining was used in the next step without any further
purification.

Yield: 3.2 g (54 % of theoretical).

IR (KBr): no C=0

MS : M'" = 355
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B. Preparation of the final compounds

Example 1

cis-3-{1-[2-(4-chlorobenzoyl)-cyclopropanecarbonyl]-4-piperidi-
nyl}-3,4-dihydro-2(1H) -quinazolinone (Item No. 1)

A mixture of 1.0 g (4.452 mmol) of trans-2-(4-chlorobenzoyl)-
cyclopropanecarboxylic acid, 0.97 g (4.194 mmol) of 3,4-
dihydro-3- (4-piperidinyl)~2 (1H) -quinazolinone, 1.4 g (4.36
mmol) of TBTU, 0.455 mg (4.5 mmol) of triethylamine and 20 ml
of dimethylformamide was stirred for 5 hours at ambient
temperature. The reaction mixture was freed from solvent in
vacuo, diluted with 300 ml of water and made slightly acidic
with citric acid. The precipitate formed was suction filtered
and carefully washed with water, then with 5 ml of
tetrahydrofuran, and finally dried in a circulating air drier

at a temperature of 60°C. 1.3 g (71

o

of theoretical) of a
colourless crystalline product was obtained, m.p. 272-273°C and
R¢ 0.24 (MP A).

IR (KBr): 1674.1 cm~1 (C=0)

MS : M' = 437/439 (Cl)

The following were prepared analogously:
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2 |N2|B1|C2{ THF asLM; DIEA| 49 | A |0.63|M*'=616/618/620] 1684 (C=0) colourless
as base (Br,); ESI: (M+H)* crystals
=617/619/621
(Bry
3 |N2|B1|C2{THF asLM; DIEA| 42 | A [0.78|M* =574/576/578| 1668 (C=0) | colourless
as base (Bry) crystals
4 |N3|{B1|C2|DMF as LM; DIEA| 58 | D |0.78 M= 1670 (C=0)
as base A [0.84]|652/654/656/658
(Bry)
5 | N4 |B1|C2|DMF as LM; DIEA| 57 | A |0.66] ESI|: (M+H)' = 1684 (C=0)
as base 587/589/591
(Bro); (M+Na)” =
609/611/613 (Br,)
6 | N5 [(B1|C2|DMF as LM; DIEA| 26 | D | 0.4 |M" = 654/656/658|3465, 3383 (NH,
as base A 10.73 (Br,) NH,); 1685
(C=0); 1205,
1165, 1124
(CFy)
7 | N6 |B1|C2|DMF as LM; DIEA| 31 | D { 0.4 |M"=602/604/606] 1676 (C=0) | colourless
as base A [0.61 (Bry) crystals
8 | N7 |B1|C2|DMF as LM; DIEA| 13 | D | 0.7 |M* =590/592/594{ 3379 (OH, NH);
as base A [0.73 (Br,) 1709, 1653
(C=0)
9 | N8 |B1|{C2[DMF as LM; DIEA} 62 [ D | 0.5 |[M"=676/678/680{3460, 3332 (NH,
as base A [0.74 (Bry) NH,); 1666
(C=0)
10 [ N9 |B1|({C2| THF asLM; DIEA| 52 [ D |06 M* = 3462, 3383 (NH,
as base A 10,75} 654/656/658/660| NH.,); 1685
(BrCh) (€=0)
11 [N10|B1|C2| THF as LM; DIEA| 65 | A |0.36{M* = 575/577/579|3444 (NH, NH,);
as base (Br,) 1676 (C=0)
12 [N11{B1[C2|DMF as LM; DIEA| 68 | D [0.75] ESI; (M+H)" = 1682 (C=0)
as base A |0.69] 617/619/621
(Bry); (M+Na)” =
639/641/643
(Bry; (M+K)" =
655/657/659 (Br,)
13 {N12[B1|C2|DMF as LM; DIEA| 76 | D | 0.7 [M* =620/622/624| 1684 (C=0)
as base A |0.75 (Br,, Cl)
14 [N13[B1|C2|DMF as LM; DIEA| 63 | D |0.65{M*=631/633/635|3458, 3379 (NH,
as base A 073 (Br,) NH,); 1684
(C=0)
15 IN14[B1]|C2] THF/DMF 1/1 vi/v| 62 | G |0.39{M* =575/577/579| 1668 (C=0) | colouriess
as LM; NEt; as A 10.52 (Bry) crystals
base
16 |[N15|B1|C2|DMF as LM; DIEA| 24 | C |0.20|M* =661/663/665| 1666 (C=0) 235
as base (Bry) (AcOEY)
17 [N16|B1|{C2| THF/DMF 1/1viv| 11 | C [0.23|M*=672/674/676| 1666 (C=0)
as LM; NEt; as (Br,)
base
18 IN17(B1[C2|DMF as LM; DIEA| 11 | A [0.71|M" = 654/656/658|3460, 3383 (NH, 248
as base (Br) NH,); 1687 (AcOEY)
(€=0)
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as base; from (Bry)
Me,NCH2CH,NH
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32 [N29|B1|C2| THF as LM; DIEA| 20 | A |0.49|M' = 673/675/677| 1664 (C=0)
as base; from D |0.55 (Br,)
Et,NH and N24-
B1-C2
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as base (Bry); (M-H) = [(NH,, NH); 1684
586/588/590 (C=0)
(Bro); (M+Na)® =
610/612/614 (Br,)
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in 10 ml of water was added to a solution of 0.6 g (0.903 mmol)
of trans-3-{1-[2-(4-amino-3,5-dibromobenzoyl) -
cyclopropanecarbonyl] -4-piperidinyl}-3,4-dihydro-6-
(methoxycarbonylmethoxy) -2 (1H) ~-quinazolinone (Item No. 22) in a
mixture of 10 ml of THF and 10 ml of methanol. After stirring
for 14 hours at ambient temperature the organic solvents were
distilled off in vacuo and the residue remaining was combined
with 3.6 ml of 1IN hydrochloric acid. The precipitate formed was
suction filtered and dried in vacuo at 30°C. The residue was
taken up in tetrahydrofuran, the solution formed was filtered
while hot and, after cooling, combined with diisopropyl ether
until the precipitation reaction had ended. The precipitate was
suction filtered. After drying in a circulating air drier 0.25
g (43 % of theoretical) of colourless crystals were obtained.
R, 0.63 (MP C).

IR (KBr): 1730 cm* (C=0)

MS : ESI: (M-H+2Na)"' = 693/695/697 (Br,);
(M-H) " = 647/649/651 (Br,) ;
(M+Na)* = 671/673/675 (Br,)

The following were prepared analogously:

tem{ N |B|C Remarks % | El | R MS IR[em™] | m.p.[°C]
no. yield
27 {N24|B1|C2| saponification of 48 |C F[0.51| M'=618/620/622 | 3379 (NH, |colourless
methyl ester Item 0.5} (Bry); ESI: (M-Hy = [ NH,); 1666 | crystals
No. 28 with NaOH in 617/619/621 (Br,) (C=0)

water/MeOH 1/1
(viv)
34 [N31|B1|C2| saponification of 73 C |0.37| ESI: (M-H+2Na)* = | 1738, 1660 | colourless
methyl ester Item F 10.27{ 720/722/724 (Br,); (C=0) crystals
No. 30 with LiOH in (M+Na)* =
water/THF 1/1 (v/v) 698/700/702 (Br,)
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The Examples which follow illustrate the preparation of some
pharmaceutical formulations which contain any desired compound

of general formula I as active ingredient:

Example T

Capsules for powder inhalation containing 1 mg of active

ingredient

Composition:

1 capsule for powder inhalation contains:

active ingredient 1.0 mg
lactose 20.0 mg
hard gelatine capsules 50.0 mg

71.0 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 lactose. The mixture is transferred
into hard gelatine capsules.

Example II

Inhalable solution for Respimat® containing 1 mg of active

ingredient

Composition:

1 puff contains:

active ingredient 1.0 mg
benzalkonium chloride 0.002 mg
disodium edetate 0.0075 mg

purified water ad 15.0 ul
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Method of preparation:

The active ingredient and benzalkonium chloride are dissolved

in water and transferred into Respimat® cartridges.
Example TTT

Inhalabl lution f butli L : .
. i

Composition:

1 vial contains:

active ingredient 0.1 g
sodium chloride 0.18 g
benzalkonium chloride 0.002 g
purified water ad 20.0 ml
Method of preparation:

The active ingredient, sodium chloride and benzalkonium
chloride are dissolved in water.

Example IV

11 ) g : 1 L "
, , ¥

Composition:

1 puff contains:

active ingredient 1.0 mg
lecithin 0.1 %
propellent gas ad 50.0 ul
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Method of preparation:

The micronised active ingredient is homogeneously suspended in
the mixture of lecithin and propellent gas. The suspension is

transferred into a pressurised container with a metering wvalve.

Example V

Nasal spray containing 1 mg of active ingredient

Composition:

active ingredient 1.0 mg
sodium chloride 0.9 mg
benzalkonium chloride 0.025 mg
disodium edetate 0.05 mg
purified water ad 0.1 ml

Methed of preparation:

The active ingredient and the excipients are dissolved in water

and transferred into a suitable container.

Example VI

Injectable solution containing 5 mg of active substance per

5 ml
Composition:
active substance 5 mg
glucose 250 mg
human serum albumin 10 mg
glycofurol 250 mg
water for injections ad 5 ml
Preparation:

Glycofurol and glucose are dissolved in water for injections

(WEI); human serum albumin is added; active ingredient is



)

1098& ()- ) 109%&& ()- ) 10%&& ()- ) 109%&& ()- dD$) 10%R&

() -

109R& ()- ) 109&& ()- ) 109&& ()- ) 109&& ()- ;c#k<d gK/)) 109&& ()- )
109R&-() -+ ; c#k<d ) 109&R& ()- ) 109&R& ()- ) 109&& ()- !"pT)) 109&R& ()-
) . ) 10%&& ()- ) 10%&& ()- ) 10%&& ()- ) 10%&& ()- ) 10%&& ()- )
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109X&8A{ §s0l tO&@LLN) heayfhg; made up to specified volume with WEI;

transferred into ampoules under nitrogen gas.

Example VIT

. bl LUt . - , ]

20 ml

Composition:

active substance 100 mg
monopotassium dihydrogen phosphate

= KHyPOy 12 mg
disodium hydrogen phosphate

= NapHPO4 -2H50 2 mg
sodium chloride 180 mg
human serum albumin 50 mg
Polysorbate 80 20 mg
water for injections ad 20 ml
Preparation:

Polysorbate 80, sodium chloride, monopotassium dihydrogen

phosphate and disodium hydrogen phosphate are dissolved in
water for injections (WEI); human serum albumin is added;

active ingredient is dissolved with heating; made up to

specified volume with WfI; transferred into ampoules.

Example VITT

Lyophilisate containing 10 mg of active substance

Composition:
Active substance 10 mg
Mannitol 300 mg

human serum albumin 20 mg
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$10%¢& ()- 44$10%¢& () 44$10%¢& () 44$10%¢& () - 4uUbt X<4$10%t&' () - 44$10%1& ()
-4M'b

NNL$( 45TBRBRE FHOR 4$1094& () -4 2<4$109%& () - 44310918’ () - 44$10%1&’ () - 44$10%¢
& ()- Mﬂﬂwgs@suamew& () - 4U9?2<AB 10948 () - 4M'b

nN1$4ﬁ%%§ %% 109%#& () - 44$10w§@( - 4pP04$10%#& () - 44$10%1& () - 44$10%¢&
()-44 1094&' () - 44$10%& ()2 44$10%¢& () - 4U9pPOASL0%H&’ () - 4M' b
nN1$4$1 098Ky (§1i ammeﬁ&ﬁ;mamow& g 4

tX<4$:I{Qg@‘§e§iuﬁ4§gQa(§§cté) 44310%& f )5 4410%4& () - 4$4310%4& () - 44$10%+&’ () -
A4$10%4& () - 4Z: t X<4$10%4& () -4M'b

NN1$4$10%4& () - 44$10%#&' () - 44$10%1& () - 4! $479_2<4$10%+&' () - 44$10%4& () - 44%1
0961& (ProAdSIONMAENL) - 44510%¢& () - 44$10%¢& () - 49=BRST5?<M' b

st OIRARE Rl taP s Ul IR Dt mapTaggionee )

x5p T4Nnbxed; mixed with magne51um Stearate, the mixture is packed
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A#$10%& () - +$10%1& () - +ef kI MoppT8$L0%4$10%+& () - +$10%H&' () - +$10%& () - +$1
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4#$10% @ 151227088k %j’ckfﬁ A$189282¢) - +$10%& () - ++$1o%¢& () +$10%¢& ()-+$10
%48 () - +$10%&' () - +$10%+& () - +qUOpTA$10%H& () - +$10%H& (
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abovementioned unsaturated heterocyclic groups may be fused
with a benzene, pyridine, diazine, 1,3-oxazole, thiophene,
furan, thiazole, pyrrole, N-methyl-pyrrole, quinoline,
imidazole or N-methyl-imidazole ring,
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methylene group in the 3-, 4- or 5-position may be

replaced by an oxygen atom or a methylimino group,

by alkoxy groups which may be substituted in the o
position by a 5- to 7-membered heteroalicyclic group,
where the heteroalicyclic group is linked via a carbon or
nitrogen atom and contains one or two heterocatoms not
directly connected to each other selected from among

oxygen and nitrogen,
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while multiple substitution by cyclic groups or those
groups which contain a carbocyclic or heterocyclic group
ig excluded and wherein the substituents may be identical
or different,

and Rl denotes a phenyl, 1-naphthyl, 2-naphthyl, 1,2,3,4-tetra-
hydro-1-naphthyl, 1H-indol-3-yl, l1-methyl-1H-indol-3-yl,
1-formyl-1H-indol-3-yl, 4-imidazolyl, l-methyl-4-imidazolyl, 2-
thienyl, 3-thienyl, thiazolyl, 1H-indazol-3-yl, 1l-methyl-1H-
indazol-3-yl, benzol[b]fur-3-yl, benzo[blthien-3-yl, pyridinyl,
quinolinyl or isoquinolinyl group,

whilst the abovementioned aromatic and heterocaromatic groups
may additionally be mono-, di- or trisubstituted in the
carbon skeleton by fluorine, chlorine or bromine atoms, by
branched or unbranched alkyl groups, by cycloalkyl groups
with 3 to 8 carbon atoms, by phenylalkyl, alkenyl, alkoxy,
phenyl, phenylalkoxy, trifluoromethyl, alkoxycarbonylalkyl,
carboxyalkyl, alkoxycarbonyl, carboxy, dialkylaminoalkyl,
dialkylaminoalkoxy, nitro, hydroxy, amino, acetylamino,
propionylamino, methylsulphonyloxy, aminocarbonyl,
alkylaminocarbonyl, dialkylaminocarbonyl, alkanoyl, cyano,
tetrazolyl, phenyl, pyridinyl, thiazolyl, furyl,
trifluoromethoxy, trifluoromethylthio,
trifluoromethylsulphinyl or trifluoromethylsulphonyl groups
and the substituents may be identical or different,

while the hydroxy, amino, indolyl and imidazolyl groups
contained in the abovementioned groups may be substituted by
protecting groups familiar from peptide chemistry, preferably

with the acetyl, benzyloxycarbonyl or tert.butyloxycarbonyl
group, and

all the abovementioned alkyl and alkoxy groups and the alkyl or
alkylene moieties present within the other groups specified may

contain 1 to 5 carbon atoms, unless otherwise stated,
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the tautomers, diastereomers, enantiomers, mixturesg thereof and
the salts thereof.

2. Compounds of general formula I according to claim 1, wherein

R denotes a mono- or di-unsaturated 5- to 7-membered aza,

diaza, triaza or thiaza heterocyclic group,

whilst the abovementioned heterocyclic groups are linked via
a carbon or nitrogen atom and

may contain one or two carbonyl groups adjacent to a

nitrogen atom,

may be substituted at a carbon atom by a phenyl, pyridinyl,
diazinyl, thienyl, pyrrolyl, 1,3-thiazolyl, isoxazolyl,
pyrazolyl or l-methylpyrazolyl group,

and wherein an olefinic double bond of one of the
abovementioned unsaturated heterocyclic groups may be fused
to a benzene, pyridine, diazine or quinoline ring,

while the phenyl, pyridinyl, diazinyl, thienyl, pyrrolyl,
1,3-thiazolyl, isoxazolyl, pyrazolyl or 1l-methylpyrazolyl
groups contained in R and the benzo-, pyrido- and
diazino-fused heterocyclic groups in the carbon skeleton
may additionally be mono-, di- or trisubstituted by
fluorine, chlorine or bromine atoms, by alkyl,
dialkylaminoalkoxy, nitro, trifluoromethyl,
alkoxycarbonyl, alkoxycarbonylalkyl,
alkoxycarbonylalkoxy, hydroxycarbonylalkoxy, carboxy,
carboxyalkyl, dialkylaminoalkyl, hydroxy, amino,
acetylamino, propionylamino, aminocarbonyl,
alkylaminocarbonyl, dialkylaminocarbonyl, [N-alkyl-N-
(dialkylaminoalkyl)amino] carbonyl,

[ (hydroxycarbonylalkyl) amino] carbonyl, [ (alkoxy-
carbonylalkyl) amino] carbonyl, aminocarbonylamino,
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aminocarbonylaminoalkyl, alkylaminocarbonylamino,
alkanoyl or trifluoromethoxy groups,

by 5- to 7-membered alkyleneimino groups wherein a
methylene group in the 3-, 4- or 5-position may be

replaced by an oxygen atom or a methylimino group,

by alkoxy groups which may be substituted in the

w-position by a 5- to 7-membered heterocalicyclic group,
where the heterocalicyclic group is linked via a carbon or
nitrogen atom and contains one or two heteroatoms not

directly connected to each other selected from among

oxygen and nitrogen,

while multiple substitution by cyclic groups or those
groups which contain a carbocyclic or heterocyclic group
is excluded and wherein the substituents may be identical

or different,

and Rl denotes a phenyl, l-naphthyl or 2-naphthyl group,

while the abovementioned aromatic groups may be mono-, di-
or trisubstituted by fluorine, chlorine or bromine atoms,
by branched or unbranched alkyl groups, alkoxy,
trifluoromethyl, nitro, hydroxy, amino or acetylamino

groups and the substituents may be identical or different,

and wherein all the abovementioned alkyl and alkoxy groups and
the alkyl or alkylene moieties present within the other groups
mentioned may contain 1 to 4 carbon atoms, unless otherwise
stated,

the tautomers, diastereomers, enantiomers and salts thereof.
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3. Compounds of general formula I according to claim 1, wherein

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

while the abovementioned heterccyclic groups are linked via
a nitrogen atom,

may contain a carbonyl group adjacent to a nitrogen atom
and

may be substituted at a carbon atom by a phenyl group or

an olefinic double bond of one of the abovementioned
unsaturated heterocyclic groups may be fused with a

benzene, pyridine or quinoline ring,

and the phenyl groups contained in R as well as the benzo-
and pyrido-fused heterocyclic groups in the carbon skeleton
may additionally be mono-, di- or trisubstituted by
fluorine, chlorine or bromine atoms, by alkyl,
dialkylaminoalkoxy, nitro, trifluoromethyl, alkoxycarbonyl,
alkoxycarbonylalkoxy, hydroxycarbonylalkoxy, carboxy,
hydroxy, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, [N-alkyl-N-(dialkylaminoalkyl) -
amino] carbonyl, [ (hydroxycarbonylalkyl)amino]carbonyl,

[ (alkoxycarbonylalkyl)amino] carbonyl, alkanoyl or
trifluoromethoxy groups,

by 5- to 7-membered alkyleneimino groups wherein a
methylene group in the 3- or 4-position may be replaced by
an oxygen atom or a methylimino group, for example
l-pyrrolidinyl, 1l-piperidinyl, 4-methyl-1l-piperazinyl,
4-methyl-1,4-diazacyclohept-1-yl or 4-morpholinyl groups,

by alkoxy groups which may be substituted in the

w-position by a 5- or 6-membered heteroalicyclic group,
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wherein the hetercalicyclic group is linked via a carbon
atom and contains an oxygen atom in each of the 2- and 2'-
positions or is linked via a carbon or nitrogen atom and
contains one or two nitrogen atoms not directly linked to
one another or an oxygen and a nitrogen atom which are
separated from each other by at least one methylene group,
for example methoxy, ethoxy, propoxy,
2,5-dioxacyclopentylmethoxy, 2,6-dioxacyclohexylmethoxy,
2-(l-pyrrolidinyl)ethoxy, 2-(l-piperidinyl)ethoxy,
2-(4-methyl-1-piperazinyl)ethoxy or 2-(4-morpholinyl)ethoxy
groups,

while multiple substitution by cyclic groups or those
groups which contain a carbocyclic or heterocyclic group
is excluded and wherein the substituents may be identical
or different,

and Rl denotes a phenyl group which may be mono-, di- or
trisubstituted by fluorine, chlorine or bromine atoms, by
alkoxy, trifluoromethyl, nitro, hydroxy or amino groups,

while the substituents may be identical or different,

and wherein all the abovementioned alkyl and alkoxy groups and
the alkyl or alkylene moieties present within the other groups

mentioned may contain 1 to 3 carbon atoms, unless otherwise
gtated,

the tautomers, diastereomers, enantiomers and salts thereof.
4. Compounds of general formula I according to claim 1, wherein

R denotes a 3,4-dihydro-2 (1H) -oxoquinazolin-3-yl, 1,3-dihydro-
4-phenyl-2H-2-oxoimidazol-1-yl, 2,4-dihydro-5-phenyl-3(3H) -oxo-
1,2,4~triazol-2-yl, 3,4-dihydro-2(1H) -oxopyrido([4,3-d]-
pyrimidin-3-yl, 3,4-dihydro-2(1H)-oxopyrido[3,4-d]lpyrimidin-
3-yl or 1,3-dihydro-2(2H) -oxoimidazo[4,5-clquinolin-3-yl group,
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wherein the abovementioned mono- and bicyclic heterocyclic
groups may be mono- or disubstituted in the carbon skeleton
by fluorine, chlorine or bromine atoms or may be
monosubstituted by a 4-methyl-1-piperazinyl,
2,5-dioxacyclopentylmethoxy, methoxy, 2-(4-
morpholinyl)ethoxy, 2-dimethylaminoethoxy,
3-dimethylaminopropoxy, methoxycarbonylmethoxy, hydroxy-
carbonylmethoxy, nitro, trifluoromethyl, methoxycarbonyl,
carboxy, hydroxy, aminocarbonyl, diethylaminocarbonyl,

[N- (2-dimethylaminoethyl) -N-methylamino] carbonyl,

[ (methoxycarbonylmethyl)amino] carbonyl or

[ (hydroxycarbonylmethyl)amino] carbonyl group,

and Rl denotes a phenyl group,

which may be mono-, di- or trisubstituted by fluorine,
chlorine or bromine atoms or by hydroxy or amino groups,
wherein the substituents may be identical or different, for
example the 4-chlorophenyl, 4-amino-3,5-dibromophenyl or
3,5-dibromo-4-hydroxyphenyl group,

the tautomers, diastereomers, enantiomers and salts thereof.

5. Compounds of general formula I according to claims 1 to 4,
characterised in that they are described in Examples 1 and 2,

the tautomers, diastereomers, enantiomers and salts thereof.

6. The following compounds of general formula I according to
claim 1:

(a) trans-1-{1-[2-(4-amino-3,5-dibromobenzoyl) -cyclopropanecar-
bonyl] -4-piperidinyl}-1,3-dihydro-4- (3-methoxyphenyl) -2 (2H) -
imidazolone,

(b) trans-3-{1-[2-(4-amino-3,5-dibromobenzoyl) -cyclopropanecar-

bonyl] -4-piperidinyl}-3,4-dihydro-2 (1H) -quinazolinone,
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(¢) trans-1-{1-[2-(4-amino-3,5-dibromobenzoyl) -cyclopropanecar-
bonyl] -4-piperidinyl}-1,3-dihydro-4-phenyl-2 (2H) -imidazolone,

(d) trans-1-{1-[2-(4-amino-3,5-dibromobenzoyl) -cyclopropanecar-
bonyl] -4-piperidinyl}-1,3-dihydro-4- (3-hydroxyphenyl) -2 (2H) -
imidazolone,

(e) trans-3-{1-[2-(4-amino-3,5-dibromobenzoyl) -cyclopropanecar-
bonyl] -4-piperidinyl}-3,4-dihydro-6-hydroxy-2 (1H) -
quinazolinone,

(f) trans-3-{1-[2-(4-amino-3,5-dibromobenzoyl) -cyclopropanecar-
bonyl] -4-piperidinyl}-3,4-dihydro-6-[(1,3-dioxolan-2-yl)meth-
oxy] -2 (1H) -quinazolinone,

(g) trans-1-{1-[2-(4-amino-3,5-dibromobenzoyl) -cyclopropanecar-
bonyl] -4-piperidinyl}-4- (3-chlorophenyl)-1,3-dihydro-2 (2H) -
imidazolone,

(h) trans-3-{1-[2-(4-amino-3,5-dibromobenzoyl) -cyclopropanecar-
bonyl] -4-piperidinyl}-3,4-dihydro-6-[3- (dimethylamino) propoxy] -
2 (1H) -quinazolinone,

(i) trans-3-{1-[2-(4-amino-3,5-dibromobenzoyl) -cyclopropanecar-
bonyl] -4-piperidinyl}-3,4-dihydro-6- (methoxycarbonylmethoxy) -
2 (1H) -quinazolinone,

(3) trans-3-{1-[2-(4-amino-3,5-dibromobenzoyl) -cyclopropanecar-
bonyl] -4-piperidinyl}-3,4-dihydro-6- (hydroxycarbonylmethoxy) -
2 (1H) -quinazolinone and

(k) trans-1-{1-[2-(4-amino-3,5-dibromobenzoyl) -cyclopropanecar-
bonyl] -4-piperidinyl}-2,4-dihydro-5-phenyl-3(3H)-1,2,4-triazo-

lone

and the salts thereof.
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for the acute and prophylactic treatment of headaches, for
treating non-insulin-dependent diabetes mellitus,
cardiovascular diseases, skin diseases, inflammatory diseases,
allergic rhinitis, asthma, diseases which are accompanied by
excessive vasodilatation and consequent reductions in blood
flow through the tissues, morphine tolerance or for controlling

menopausal hot flushes.

11. Process for preparing a pharmaceutical composition
according to claim 8, characterised in that a compound
according to at least one of claims 1 to 7 is incorporated in
one or more inert carriers and/or diluents by a non-chemical
method.

12. Process for preparing the compounds of general formula I

according to claims 1 to 7, characterised in that

a) a carboxylic acid of general formula
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Nu denotes a leaving group,

is coupled with a compound of general formula

RMN/H (II1),

wherein

R' is defined as in claims 1 to 6, or

c) a compound of general formula
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wherein

R and R' are defined as in claims 1 to 6 isg cyclopropanylated,
or

d) in order to prepare a compound of general formula I wherein
at least one of the groups R and R' contains one or more
carboxy groups,

a carboxylic acid ester of general formula

Ra//NI::::zﬁﬁ/JL\\<:]\\ﬂ//Rla (Ia),

O
wherein
R* and R™ have the meanings given in claims 1 to 6 for R and
R', respectively, with the proviso that at least one of these
groups contains one or more alkoxycarbonyl groups, is subjected
to alkaline saponification

and if desired a salt thus obtained is subsequently converted
into the basic acid by treating with a dilute organic or
inorganic acid, or

e) in order to prepare a compound of general formula I wherein
the group R in the carbon skeleton is similarly mono-, di- or
trisubstituted by an aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, [N-alkyl-N-(dialkyl-

aminoalkyl)amino] carbonyl, hydroxycarbonylalkylaminocarbonyl,
alkoxycarbonylalkylaminocarbonyl, (4-morpholinyl)carbonyl, (1-
pyrrolidinyl)carbonyl, (1-piperidinyl)carbonyl, (hexahydro-
l-azepinyl)carbonyl or (4-methyl-l-piperazinyl)carbonyl group:

a compound of general formula



wherein
R' ig defined as in claims 1 to 6 and
the group R®” has the meanings given for R in claims 1 to 6,

with the proviso that it is mono-, di- or trisubstituted in the
carbon skeleton by the carboxy group,

is coupled with ammonia, with a corresponding alkylamine, N-
alkyl-N-(dialkylaminoalkyl)amine, hydroxycarbonylalkylamine,
alkoxycarbonylalkylamine or dialkylamine, and

subsequently, if desired, a compound of general formula I thus
obtained is resolved into the diastereomers and/or enantiomers
thereof and/or

a compound of general formula I thus obtained is converted into

the salts thereof, particularly the physiologically acceptable
salts thereof.



