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Substituted prolinamides, manufacturing and use thereof
as medicaments  The present invention relates to new
‘werdgstitategzprolinamides of general Sformula (IpchOtireco7/054631
tautomers, the enantiomers, the diastereomers, the
mixtures and the salts thereof, particularly the
physiologically acceptable salts thereof with inorganic or
organic acids or bases, which have valuable properties.
SuppitidstiwislineeidrtnBabyostydrr AdERh tharayfas wegicaments
as the tautomers, the 15enantiomers, the diastereomers,
Théhﬁ ersr]elr)](tt%r\f%%I%?}qetlQ%ss g%ﬁeweﬁggg%&eaef t;i';%ﬂr%fr'%&@? of general
physiologically acceptable salts thereot with inorganic or
fo"B%faWic acids or bases, and the stereoisomers thereof,
have valuable pharmacological properties, particularly an
antithrombotic activity and a factoig%(a-inhibiting activity.
20 The present application rglates to new compounds of
the above general formuta (1),theNpreparation thereof, the
pharmaceutical cogpositions gontaining the
pharmacologically eﬁ§ctivéT&)mpounds, the preparation
and use thereof. In arfirst agspgétqsthere is provided
compounds of general formRila (1) 0), wl? rein 10
denotes a substituted bicyclic ring system of formula 3
K27K1Al K2;1AzKr------ P P-5550-- 11i'1i' 2 X., ,v----", 55A
K2AIICAu '

the tautomers, the enantiomers, the diastereomers, the mixtures and the salts
thereof, particularly the physiologically acceptable salts thereof with inorganic or

organic acids or bases, which have valuable properties.

The compounds of the above general formula (1) as well as the tauiomers, the
enantiomers, the diastereomers, the mixtures and the salts thereof, particularly
the physiologically acceptabie salts thereof with inorganic or organic acids or
bases, and the sterecisomers thereof, have valuable pharmacological
propertias, particularly an antithrombotic activity and a factor Xa-inhibiting
activity.

The present application relates to new compounds of the above general formuia
(1), the preparation thereof, the pharmaceutical compositions containing the

pharmacologically effective compounds, the preparation and use thereof.
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OF 15wherein K1 denotes a bond, a -C,1-15, -CHRTHf,
-CRThR70 or -0(0) group, alnad wherein 20 R7a/R7biRic
each independently of one another denote a fluorine
atom, a hydroxy, 01.5-alkyloxy, amino, 01.5-alkyiamino,
di-(01-alkyl) amino] 0.5-cycloalkyieneimino,
10_5-aikylcarbonylamino group, a 01.5-alkyl group which
ina dﬁ@%&& stbstitiitachQycdmgolinarine-atomisynaila (1)
hydroxy-01_5- aIkyI 5-aikyloxy-0i_5-alkyl,
amino-01_5-31kyl, Ib
di-(C1"5-alkyl)-amino-C1,5-alkyl, C4-7-
cycloalkyleneimino-C,H5-alkyl, carboxy-Co..2-alkyl,
C1_2- alkyloxycarbonyl-005- alkx
aminoe.arbonyl-00_5-alkyl, e
Cl1.5- aIkyIamlnocasrbopyLOO aIkyI
di-(C1"2-alkyl)- amln(’ﬁ:arbonyl 5Cm-alkyl or a
04.7- cycloalkylenemﬁnocaxﬁegyﬁt)o 5-alkyl group, while
the two groups R7b/R70 may not simultatieously be
bound to the cyclic carbon atom via a heteroatom, except
where -C(R7bR70)- corresponds to a -CF2 group, or RTh
wheTgBnotes a fluoro-, chioro- , bromo-, methyl-, methoxy-,
amino- 10or nitro- substltuted phenyl or monocyclic
o hetgrearyl GroupeF twocgresps REWRTR tegether with
- the cyclic carbon atom may form a 3-, 4-, 5-, 6- or
7-membered saturated carbocycllc group or a
cy tepeq/eﬁe} ycloheﬁene\oxetagyazetldme thietan,
etrahyt@lrofutan pyrrolldlne tetrahydrothiophene,
te. /tramfdfo/pyfan plpePfdlga tatnethylene sulphide,
hexamethyleneimifie, 1,3- dloxolan 1,4-dioxane,
hexahydropyridazine, pipe,razine, thiomorpholine,
me¥Rehne, 2-imidazolidinone, 2-oxazolidinone,
tetrahydro-2(1H)-pyrimidinone or [1.3]oxazinan-2-one
ring, 20while the methylene groups thereof may be
substituted by 1-2 C3-alkyl or CF3- groups, and/or the
methylerecgeeupsthereofs ifi theyHire nétboRidto@ O) group, and
heterogtQm,imay be substituted by 1-2 fluorine atoms,
and/or 25wherein a -CH2 group besides an N atom may
be replaced by a -CO group, and/or the irnino groups of
which MaiRed@h be substituted by a 3-alkyl or
C1_3-alkylcarionyngrotipy amd/enother denote a fluorine atom, a

hyaroxy, Crs-alkvioxy, amino, Cs-alkylamino, di-(Cq.g-alkyl)-
amino. Cas-cycioalkyleneimino, G e-alkylcarbonylamine group,
a Cyg-alkyl group which may be substituted by 1-3 fluorine atoms,

a hydroxy-Cis-alkyl, Cqe-alkyloxy-Cs s~alky!, amine-C.s-alkyl,
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wherein the sulphur atom may be oxidised to form a
30sulphoxide or sulphone grpup, K2 and K3 each
independently of one another denote a -CH2, -CHR8a, -

lc CRBbReeabyiamOOTgralipy!, whereinR8aR8b/R8aikyl, Cu-
each independanily.pl.one Q%%hk‘)%!a%f}?@ a Ludyocalkyl

group WhICh ma be substltﬁjted -3 | ggrlne atoms a
hydroxyad‘(]\-/ %Xyg% P'Ul 0-5-3 kyi ai "IOuatuuny -Cpogmal y[
5-a|kyloféy-ﬂi'[ﬁaatWIC@@%%at@ytaﬁﬁﬁodﬁ@@uﬁWham nocarbonyk
di-(01.5alkd-aminaC lbereptylensiminocarbonyt-Co.s-alkyl group,

av7-cycloalkylenei C1- B-alkyl,ca 00 Do, oo
01 _5- aIkonxy@gﬁ)gﬁﬁgﬁ% éﬁ%ﬁ OB PR Rl sty e

ammocarbonﬁ“ﬁtﬁ‘ ig taﬁ&ychf Ca'bon atom via & heteroatom, except
C15-alkylamingeaeb6(iyi280 Ssatleghatids to a ~CF: group, o

10(f31|5¢atka/cl)fa@tlrmgr@owg%£to %IranJ %5%194.&7'th0xy— aminc-
cycloa eiminoca 1 5-alk roup, ort

groupslg [}rﬁgcr%ocgie{ﬁg With the” cyg)é “’9‘” gﬁogto Foup. o
may form a 3-, 4-, 5-, 6- or 7-membered saturated

carbocytlic gteup @P/ISat@yet@@aﬁtﬁm cytlohexenspm may form

oxetan, gzetiding, dhigtan,detraydrafizan, RWHRIIR roup or =
tetrahydrothl% éahene tetrﬁhydro rar, p pe hg?lne

pentamé&tisi er:QquCPﬁ RSl e?h?/rfeﬂ [ thistan,
hexahydegpyritiaiiige; Péff@l@d?o@(iﬂ@ﬁ%@ﬁi&%ﬁ@rahydmpyran;
[1.3]oxaginaaR=0nen g t2dwhile thednethylene gaupsns, 13-
thereof may 0 substitted by big &, nat@t' o gqézmo

groups, and/or the methylene groups hereo ey are

not bouﬂa%a%t%t@roat%t«?t% %é“é%?tiﬁﬁ%e ‘?LX%ZO“d‘“O““
fluorine Btsringiradl oh-28Whigreincao Ol - IR g rop- Bemdesg

a nitrogen atopm; maymhaéaplaﬁe@rlam RGN, RNQIBE ituted by

the imino group C e e syl stituted by a
3-alkyl or C1 ui3§a \Ilge} F’l‘?ﬁ( &%‘3& 370?

roup, an
wherein the s_tﬂﬁﬁﬂ?tat’btﬂeniﬁ?ﬁé g&ntﬁ%fec'f foForRfEgnot bound to a
30sulphoxide 'ertsupbonergrou, wittsthesproyisoih@aine atoms,
heteroatom intregiiced by Res or Rso id in all not more

than fourgrmﬁ select from ar[% R73 7b R7C,

arerm a - d e replace
RBa, R8b and Rs®may be‘present, a %Sﬁaen {8 ZgY be replaced

oxygen or sulBh@r“étc%’“a @Fd@rsulphene suiphone

the imino groups of which may each be substifuted by a C..
z-alkyl or Cqs-alkylcarbony! group, and/or
wharain the sulphur atom may be oxidised io form a

sulphoxide or suiphone group,

K% and K°

each independently of one another denote a -CHa, -CHRY -
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or a NR1 group, wherein R1denotes a hydrogen atom or

a hydroxy, Calkyloxy, amino, di-(C1_3-alkyl)-amino, a
Ci_5-alkyl, 10(52_5-a|keny]r-CCH2, 02_5-alkyny1-01-12,
03_6-cyrfativl; H4=60 cytelgalkerydiroxetan-3--yl,
tetrahydrofuran-2-yl, benzyl, C1-5" alkyl-carbonyl,
trifluoromethylcarbonyl, Cm-cycioalkylcarbonyl,
Cl-alkﬁ-é’ﬁiﬁﬁonyl, Cm-cycloalkyl-sulphonyl,
aminocardonytcCirGealkytaminecaiizonyhai-(Cl.s-allkybroun
15arninQgarbany! H0 Laraliodexycardanyh Cdofrs, a hydroxy-Cis-

cycloalkyleneiminacarbonyi group, while the methylepe . .
ol o D B e R Gamino <.

above may additionafif Bersubstitutdd By ‘a-03 garatpizneimino-C .
carboxys-aidy! Soa@0alkoxyeakh anytgiraupyaromay-Des-alkyl,
substituted by aladrexy. L 15alkvlexy  ABiBe o nyi-Co.c-alkyl, di
C15-alkylamino, 01 5-dialkylamino

Y A F
cycloalkytaRglivnd GroaE e metyi8 e Grmethyl
groups arelertdireityr2shonnt focaligtettatom selected
from among 0, N or S, and/or one to three hydrogen

atoms r%?&%%@@é@?@/@%ﬂ%‘a@%@é@ s ’lc cgr&ecaabog eéltom may

methylene or methyl groups are not directly bound t .
heteroatB &efected 7o drBHERET N Bi6256 Grieeyceiic aroup o
whereinadenbtesgitite pNide@RE, oxstan, azetidine, tigan,

denotesigithetiNQrde Rl denotes HhRIMN OFGR 1dranydropyran,

while R10, R11 and R12 %aph indg eJ1d ntle}/ ofone . .
piderging, er&ame r‘Y e sulphioe; Nexamethvienaiming,
another denoea%y rogert, fluorine, chlorine, bromine or

iodine at$HRMEFRRYESEKE ESEghEP-E Lakarjnidinone,
03.5-alkynyik-eeoyarra;cceraxy, Cs- 10alkyloxycarbonyl,
hydroxy, 01_Z:alkylexymOF30nCHnC MR MmN substituted by
Ol_5-a|ky|amui1_(%, gl-((a‘j%ﬁ-glle/rﬂ:amw% or 8/4&7-
cycloalkyleneiming group, and“'E-G 2 denotes a
-C-C-C-C or -89+ttt RIMEH &S bE 1B3UBStitigtetpund to 2
by R4 and R5nhane:denotesaa hydrogeimatanboriaz fluorine atoms,
C1_3-alkyl graup,.and
wherein a -CHe group besides a nitrogen ajom may be
replaced by a -CO group, and/or
the imino groups of which may sach be substifuied by a C..
s~alkyl or Cog-atkylcarbony! group, and/or
whearain the suiphur atom may be oxidised to form a
sulphoxide or sulphone group,
with the proviso that a heteroatom introduced by R® or R¥

must not be onfy one carbon atom away from X in formula

(I, and
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denotes a hydrogen atom or a straight-chain or
branched CI_talkyl, Cbtalkenyl or Cbtalkynyl group,
wherein the hydrogen atoms of the methylene and/or
methyl fragments of the straight-chain or branched

Cl. 8ralkyh&:3 ﬁ@#k&ﬂy@@&%@ﬂwﬂmé@x&m& R R, RBE

optignall tgg wholly or partl replaced by 25fluorine

at(F)Ems“' g\éd/or vm%és)r/%ln the Ehyydrogen atoms of the

methylene and/or methyl fragments of the straight-chain
or:branehed G, 8:atked o1 Gratkenyl €2 sBkalkynyduinhons
group pay gptiona Pymgggoe substituted

30independently of one another by one to two

substituents selected from among a C3_3-cycloalkyl

group, R nitrileniye roRydore1 BB alky dxyrgroup; wfiikoxy, amino,
the hydrogen atams-efithesCL.33allkylexyrgraun may,
optionally bgwhq!lyioyggrtlé reg}% prﬂflgou R‘;ld';n Wl e

atoms, an allyioxy. propar
C15- alkylcafﬁﬁﬁﬁigxﬁ/y’df‘e§ﬁ1kyf05?§@z§<*@6?fﬁf8§2y' , benzyl, Cqe-
carboxy-C1.5katkadmoyy!, trifluoromethylcarbonyl, Cae-cycloalkyl-

Ci.5- alkyioxx%%@gﬂy@gjaﬂ@'asuﬁw%i r@eEC@@I@aEKyE-SU Inhonyi,

C1_5-alkylsuiphan I Cl alkyisu h|n

C1,5- alkylsu?'pﬁ‘ﬁon é{ Pﬁ_ o>2y’ %‘?I\./ %Reﬂ&y%g}({i}gar%or%}lr allot)-
arn|nocarboﬁgﬂ‘@EQ%KW&W%@QFMB?WGW Care
di(C1.5-alky@vawtmeeadionygkarbonyi group,

04J- CVC'Oa'kY'en%%DM*P&R EL@QWW HpQﬁé@ps prasent in the
C1li5-alkylaminosul honyl d| 1,5-alkyl

aminosulphonyl, 'EFoai gnasq?ﬁflnoéiﬁlpﬁ%mna“y be
amino, 10C1.5-alk§l1"§ﬁ|‘lﬁ}ﬁ%fh?baﬁﬁn@a‘ky’ carboxy, Cis

N-(C-alkyisulphonyitk®d:aradkylaimins,

0:5_6- CYC'Oa'kY'C%b%g'BI@UQSWRM@b 5%&5‘8’;@“@ D¥heyioxy,
thiomorpholinyl, pyrrolidinvi plperldlng/ plperazm

tetrahydrofuranyl, #tah roﬁ&'??’éﬁ@\ [j W\Yéa o or Car
above-mentioned ogrbasyelicart weterocyclic groups in
the ring may 15eaghbersisiityiadaynlrdrbibs 3nalkyl @Fectiy

Citralkylcarbonyl groups, ot By, 1:2 0x0 groups..and/ior. -« \ o

wherein the hydrogen atoms of the sp2-hybridised

carbon atoms of the &BARRFERAIAT8F BY&ﬁH?@c?toms may be
Coiralkenyl group reglyceptiorfaltyi20biewhdliyconpastiyne or methy!
replaced by fluoring atems: GRaIMEENS HEaHRAXY: hetercatom selecied
aminocarbonyl, C15 alk laminocarb nyI C3_6-
cycloalkylamlnocarbony dlg(% %ﬁ alkyl)-aminocarbonyi,
Ciiralkyioxycarbonyl or a

O4arf+eyeloatkyleneiminocarbonyl group wherein

250ptionally a methylene group may be replaced by a

oxygen, sulphur or Coisi-alkyl-substituted nitrogen atom,

or%l phe%gef/l g)r‘ﬁso“r’l%'))h oerlc?)c ic’heteroaryl,

phenyl-C1_5-alkyl or mono- or bicyclic

hete.roaryl-C1_5-alkyl group, 30which may optionally be

mono- to trisubstituted in the phenyl or hetercaryl moiety

by identical or different substituents selected from among
fluorine, chlorine, bromine and iodine atoms, and

+rifliinrarmoathvyl armina C11E Aalla/7d aminAa |l aminA
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oif -L-E-G-J- denotes a --C-C-C-C group, R4 at E or G
may also denote a fluorine atgm or a hydroxy, methoxy,
03.5-alkenyl-oxy, C3_5-alkynyloxy, C2_5-alkyloxy,
03_6-cycloalkyl-oxy, C105-alkylaminocarbonyloxy,
arita-5- alkhanypocaronyioxy or

C4,7-cycloa f<y eneiminocarbonyloxy,
phenylCO_3-alkyloxy, heteroaryl-Cusralkyloxy, amino,
C1/8-21 iylamirdhd0CH47=8ycioaikyleneimino,
C103-acylamino, (C1_3-acy1)01_3- alicylamino,
Cl\}\%—'%"@‘p&cgrrw%%ylgacquﬁapendent!y of one another denote
cwalkyfaminocarbonyiamino,
di(C1_5-alkyl)aminocarbonylamino or a
C4_7-cygloalkyleneiminecaromnylaminogroupiwhilenthe a C..»-

methyl 05%@@95‘»5’3'968 GIRHRR Rf??-@i@%@s,tg%ﬁhe}/\%r@écy Gre-
mentioned alkyl or cymoallgr%/ roups ma?/

| eac ~ o
independ&Hil G 6Re ardbthar be subst d%é%,%oacmgo, CHAFO.
substituemtiselEctedf fromamer§ merpholfylo oF Cer
thiomorphekayypysielisinyb piperdinyl, piperazinyl,
tetrahydrofuranyl, tetrahydropyranyl,
dimethylaminocarbonyl, Ci.ju alkyloxycarbonyl, carboxy,

L-Brfenhyl, KBRS 2 mietioky BF amino, 2GHRPHeIeN may o2

RS

R4

abevesthestion&d phefylzodheteroaryl groups may
optionally be mono- to trisubstituted by identical or
different substituents selected.from among fluorine,
T R B AN e Ko e
trifluoromethyl, amino! C1_5-alkyl-amino,

hy dioxye Cilsdatigpoxnnmono-, di- or trifluoromethoxy,
carboxy- and C1.5-alkyloxycarbonyl group, with the

proviso 30that two heteroatams selected E om among
o~ e | - e2alkynyl ,
oxfgsetﬁag'ﬁhcgﬂ'r%B%Bnr%nr%h%%pdrﬁa %&fﬁfﬁozm one %R&?fé‘r%yv LaToER

preciselybreagtip R seb3iRued HrDYhainnsana/ermpnY
that two atgmsfiersntas «0:0 orcGi0 o bondsliseXchuded, Co.e-alkeny!

and denqes a hydiggen, 20 lkyl 0208, AKEMY, O piaced b
09 5alk nyfgr a%{hg%?yl-%t?gg %Ikyl grucjup, Wt?éreiﬁthlévz pase
alkyl grollPHSPBE SubYiRited by a hydroxy, methoxy,
hydroxycarbonyl or 01.5-alkoxycarbonyl group, or if R5 is

linked to ki ofa ihamayralee dencieaHydioxyear metboxgtnyi
group, Olrr gﬁ?&%@%ﬂ%%y@%% QPHQQC!‘%%@_%—%@Q‘Cg_s—alkenyl

carbon atom, they may form together with the carbon

atom a -6=Bgraliy8r EOB EEY GrOGP2 br B dhd i e

they are boapehte the SarfeccathrPatomione awistituents selected
adjacentgAbcarhon atomsstageiieswilh themaarbgmoxy or
atom(s) they A Jorm a & e Reted sRacy ol

group or atonounsaturated 5-7 membered car clic ~
group, wH'é’#@r‘i“ér‘ﬁé?%Pﬂ?éyc?é?%?‘?%h%{iHar‘ﬁ‘éﬁ?B@Fs‘a%gi“Higo“”e
cyclic group may 20 be replaced by an oxygen or sulphur
atom or a -NH, -N(C1_5-alkyl), -N(C1_4-alkylcarbonyl) or

a carbonyl, sulphinyl or sulphonyl group, and/or two

directly adjacent carbon chain members of these

2504 _7-carbocyclic groups may together be replaced by

a NN

Cis-alkyioxy
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C(O)N(C1_5-alkyl), -S(0)2NH, or -S(0)2N(01_5-alkyl)

croup, andior four direetly adjacent carbon chain
members of these 0527-carbocyclic groups may together

be replasedHyaniyd:GH2 R0 growmxand/ericasabonyloxy,

one or two OO AOMS OL, 00 AL W9 Oduaealky!
groups or a hydroxy, formyloxy, C1 5-a|kx|§)

XY, o ,
C1_5-alkyiHBoRIBRy 4r |h%)'%ﬁi‘f‘é\ia‘i‘ik?/lgr%%o?"S“a'ky‘su'p“a”y[’
di-(01,5%lkpRvantinoy 04 Z-ejclodikyierietaiiiey
C1_5‘a|&§¥LC§k|E)@Qyi§fﬁ:iﬂ% arninocarbony!, Cs-alkylaminocarbonyl, di-
C3_6-cycloalkylcarbonylaming, nitrite, T
carbon 1 B4l DS Ao cark oo
carboxy2 IS HIRG kycarBBHAT AR HEEZRED A~ -s-ally -
C1.5-alkyterménpoanoiyl-ditlidsidatiop) iarmifoarh anyho.
or C4_T7-cyclpalkylgneiminacaknnyhigroup, - AQwit b aminc,

proviso that g cyclic group of this kind formed from R4 . . .
and R5 t6get (‘é%,u'p%gnﬁav%ﬁne”r’e%ns(f’vvé hitrogen atoms or o

one nitrégern i@ b gy ito AaHPHE LYAEHBUp are
separateddramane/anothedioy: Ibprediselpipmeoptionally

substitutgd.CH2 groun, andiorwherein twa.atoms iReth8ove-
ring form a-0-0 or gl% béir/;gai igg(clwdglj d, 20 or th >

fragmen '8 B¢ FARSHES tha ratip %fl%;od’grslc') é?%eglng may
hydrogeteattom ahatiGiakiy Group:zifiRe denotakdcarbonyl groups
fluorine, ghprine; bremine anipstine atom or a methyl,

ethyl, vinyl, methoxy, ethynyl, cyano or -C(0)NH2 group,

and R6denotes a hydrogen, fluorine, chlarine, bromine or

iodine at§iRBF & HyFEIEhiltRsg, Ttioromietivggy Lon atoms of
Cl_s-alkglsoptmgiatysalystingtedh by Fuoriendiaing aay optionally
cyano, anmipaday B sk (@) grauny whiles silessostated
otherwise, by the term "heteroaryl group” mentioned
hereinbefore in the definitions is meant a monocyclic 5-

or BHdmBRTRE GHYRFERN T Yroup AHEREIR tRE Y Coer
6-membeyedhetervanyl. groUp-containsione twayor three
”it@%%k@%r@&@%@@é;@%@%@ﬂMWQ@M@@&@;; wherein

contains an imiqo rou ouptionaltljg sutfstit ted b&/ a ,

0 é a methyine é)ro o may oo feﬁ ace D%a xyé;en, sutphur or
CI ¥ l?(ﬂﬁgrgup,'o\{ an oxyden or sulphur atom, or’an
imipesgHors aptibidly Seerstieited By a 01_3-alkyl group
or an oxygen or sulphur atom and additionally one or two
nltraoigi%gwyl‘ mongo- or bicyclic heteroaryl, phenyl-Cys-aikyl or mono- or

hicyclic heteroaryl-Cqg-alkyl group,

which may optionally ba mono- to trisubstituied in the phenyl or
heteroaryl motety by identical or different substituents selected
from among fluorine, chiorine, bromine and iodine atoms, and

Co.e-alkyl, rifluoromethyl, amino, Cqs-alkyl-amino, di-(C, s-alkyl)-
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20atoms, or an imino group optionally substituted by a
01.3-alkyl group and three nitrogen atoms, 25and

moreover a phenyl ring optionally substituted by a

fluorine, Cﬁlrﬁﬂﬁer@lﬂr@@”@n@a'ﬁ@ﬁky&@aoa“@dDhYWMMEthOXY;
Cl_3- aIkon group, aming Cl.1l-alkyl 0,

di-(01.3- alky X%{ %lr@ g:SC yigé{/%%%lk%/l Frrlltla[?)mlno group
ma§Be fused to the above-mentioned monocyclic

heteroaryl groups via two adjacent carbon atoms, 30 |k

aanwb@— A2l dgr‘rlt§i§§ stated thepwiserbyitheterMay siso denote a
"halogen atom" mentloned he{elnbeéore n th{a defmltlorl(
% }< alkynyloxy,

is MEARFCE SR SRiEEd S ARG Tuoring. chiotine.
broﬁ’rtméiian*ﬂﬂo@méiyﬁﬁél“wh%?élﬁ‘tﬁ@ eyt Ry iony, ditC

alkymyl anchadkyboxy grosHas. santainrddnsihenptesiousdyy, pheny-
mentioned, definitions which haye, mare han e earban dic.

atoms ma , unless stated othervvlse be str%glht chain or

prafEHea ARE e ARITORUGRE TG prdtd Aoy ors
menﬁaﬁemdlé}kyiaﬁ@@g@mféméa@m@iﬂy@mmocarbonylamm,
dialytaming gresRsamay,Bsisentisa ordifferentnafthocarbony!-
the h dro en atoms of the methyl or ethyl groups
con%ameo& e foregoing definitions, unless stated
otherw.séﬁ'%%é%%@mva?eﬁavﬁm@ﬁia%arﬁiﬁﬂh'aﬁ‘heabOV°-
atoms, thexdaiiomerByitheceriantid mersherdiasterdutnegg;iently of

the miow@\% Qﬂ&ﬁ@%@%@%&hﬁfﬁ‘@ﬁyla @J%ﬁ@ﬂg S308EL from among
there is prOVIq‘\ rPWE'O O%J%OII% CF%?W msy g‘?lgesr Ll)tfhep'perazinyﬁ

compounds as défin

provided Fﬁ@@i&fa‘ﬁﬁéfﬁ@/ c%ﬁ?éimﬁ&érwﬁn%uﬁw'a@mocarbow Crs.
defined abayeotaphysiciogicallyetgeptabley sakttasxy or aming,
defined ahgve, optionally in addition to one or more inert

carriers and/or diluents, In afourth aspect, there |

provided 4 FitRGa BF BB arnG AE A g hant A8 u8efm Ry PHionaily
above, chizgaeteasEdipHIAeEoM FEORR LS BEfffesubstituants
above or adphysictegicalynacteptablersaltasdetinednd iodine
above Is ERIDOIAIR I0.Q0E QR IRIRIASILEAHICES A0RRLm

diluents by a non- chemlca? method ?st embodiment o

the presth ihvenRtioh @W%n{ﬁé@%@’s %@5&%8&6@8%8%”
general fariiuder (iitwheredrbdenctes &-sabrstitatesibonyi group,
bicyclic ring system of formula u,1A3 2,--F"-N,,--"C;-

K1A2 K A or XK 3-A2 A wherein denotes a bond, or an

rowso
-CH2, CHR% R7bR70 or -0(0) group, and wherein
that two heferoatoms selected from among oxygen and
nitrogen are separatad from one another by precisaly ane

opticnally substituted CHs group, and/or
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R7a/R7b/R7a 15each independently of one another
denote a fluorine atom, a hydroxy, C1_5-alkyloxy, amino,
01.5-alkylamino, amino, CS_glcycIoaIkerneimino,
01_5-alkylcarbenylarinesgremna-CL0 brakkyb group
which may be substituted by 1-3 fluorine atoms, a
hydroxy-C1.5-alkyl, C1_5-alkyloxy-C1.5-alkyl,
20di-(C1_5Stysmindici s-alkyl, C4-7-
cycloalkyleneimino-C1_5-alkyl, carboxy-Cm-alkyl, C1-5-

5 alkvioxyearbenyh0Ssalkylcaminpcarhemek:00: S:alitvny or 2

04 THeelcam) R G EaDERYI T 35 saakypyraipny! aroup.
25whife thertwe graups R7aR76mayonot simultaneodslyxy
be,houng to the cyclic carbon atom via a heteroatom,
except where -C(R7aRm)- corresponds to a -CF2 group,

or R7a denotes a fluoro-, chloro-, bromo-, methyl-,

R’ aptithoxyt themie ornitio salsstatetisheiynothey may form

monocyglig:helereanyt geaim &630a WR20Q4(bFEA82285- group, or
PCT/EP2007/054631 a 3-, 4-, 5-, 6- or 7-membered

. Saturated carbocyclic group or a cyclopentene,

R* 28§ Gohe iy, BRARN Ho RRIARIIHREH TAmaPydiriAsdacent

pyrrolidiceeh teteabrydrothatphedie feteatbydrepyranthey may form a
piperidir@ﬁ?»ﬂ%ﬁ@@?@@hﬁ'@@@&ﬂ%@@’or a monounsaturated 5-7

hexamethyleneimine, 13- sdioxolan, 1,4-dioxane,
hexahydropyrld%lzme, p'rﬁebra?zlng,’ thiomorpholine,

morpholine, 2-imidazolidinone, 2-oxazolidinone,
tetrahydrb<2¢itrpyrfitidiatne drdit. SloxbzinahtZsondic group may

ring, while %@MW@N%E&H%4[]%&%9%(&%}3@-%, N(Co.s-alkyd),
substituige by 12, Gl 3 ol oL CE S 0roups, A000L ot or
10the methyiERe groups theréot. it they are no Bothdty! groue
a hetercdtdfi, may be substituted by 1-2 fluorine atoms,

and/or wherein a -CH2 group besides an N atom may be

replaced by @560 Faun and/er 1o5he.ming arewps.of
which may each be substituted b%/ aCl 3-a|k¥l or

CI_ralkyTearBaRyPGTELE ST\ Bid EMpRLP AT QN -
may be eiitiided tafotm & Suiptoxite o7 shibhonkygraapy. and/or
20K2 and K3 each independently of one another denote

a -CH2, rGHR 83y GREDREGOI-a..8(0) 2roun, whekein
Ceo-carbocyclic groups may together be replaced by an ~-O-CHy-

CH2-O group, andfor

1 to 3 carbon atoms of these 2-7-membered cyclic groups may

optionally be substituted independently of one another by in each



20

25

R8e/R8b/Ret 25each independently of one another
denote a C1.5-alkyl group \évhich may be substituted by
1-3 fluorine atoms, a hydroxy-C1-5- alkyl,
C1.5-alkyloxy-€3: fratkyhcsl abratikydamine twd £ Ssalikyl groups or a
di-(C1.5-alkyh-amina-CA4~5-alkyl, ... . _alkvicarbony!
Ca 7oy o oA SR Ssrmaeb e

Vet . —~

C1.5-alkytoRifrbibRy o6 s-alkyi-amine. Carcycloalkyieneiming,
30amindzarienyd-00mBeaikyl, Cs-cyclozlkyicarbonylamino, nitrile,
%fséal%%mr@%aéRQQMlg?%gﬁ?%fr?%inyim%5wa7!kyi\ carboxy,
..5-alkyl)-aminocarbonyl-00.5-a r -7- ~
cycioalyl UGS OB EaBIR GraLR . xrinocaroeny
W0200 A3 £982-am PCHIEP200 77054639281 Fi6 Groniasony'
R8b/R8gtagether with the cyclic carbon atom may form a
3-, 4-, 5-, 6- or 7-membered saturated carbocyclic group

or a cyclopentene, cyclohexene, oxetan, azetidine,

: : TS 3, asE Ul ed from RY and
thietan, tEtraly BROfrARC Sy ratiaife tett AR drstiiopRaRe™ 7 &
tetrahydropsgethespiperidine, pentamethylene sulphide,
hexamethyleneimine, hexahydropyridazine,

tetrahydro-2(15)-nyrimiginone. 1S XAZiRRe2iPn%: i oy gen
while the methylene groups thereof may be substituted

by 1-2 C1_300IBF el Yrlp¥e SRaToT Tbiren one another by
methylene graurssy thereofipifaesuarstviot Botmitcten gand/or
heteroatom, may be substituted by 1-2 fluorine atoms,

and/or wherein a -CH2 group besides a nitrogen atom

may be rep‘ivagé%nbtf/v%a—@@é%o%%,ng%%rp iSff%é(?n%ﬁg G- pond,
groups of which may each be substituted by a C1_ ralkyl

or C1_3:absylcaraonyl group, and/or wherein the sulphur

atom may be oxidised to form a sulphoxide or sulphone

with the proviso that a heteroatom

amino,

roup. o
or tﬁmfé%ﬁ?&“erﬁ by Rat' or R8c 20must not be only one carbon

atom away from X in formula (1), and in all not more than
four groups selected from among R7a, Rtt,/R7c, Rtia,
RBb and R8" may be present, and 25 %tenotes an
oxygen or sulphur atom, a CF2, sulpheﬁie, s\/mippone ora

NR1 groub,:_vﬂ%rein denotes a hydrog mor a
hydroxy, 01;3-aikyloxy, amino, S N
Ré NTTCH,
denotes the group -

R'® denotes a hydrogen atom or a Cas alkyl group,

M denotes a phenyl, thieny! or pyridy! ring optionally substituted by R° and

R®, wheregin
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30C1_3-alkylamino, di-(C1_3-alkyl)-amino, a C1_5-alkyl,
02_5-alkenyl-CH2, C2_5-alkypyl-CH2, Cm-cycloalkyl,
C4-6cycloalkenyl, oxetan-3-yl, tetrahydrofuran-3-yl,
enzytnciEsakihaarborybirfluboRTat iy cafibenyiom or & methyl,
Cm-cygloatkyl-A0200 ¢A31982o R THRPROO (00463l
carbonyl, C1.5-alkyl-sulphonyl, Cm-cycloalkyl-sulphonyl,
aminocarbonyl, C1_5-alkylaminocarbonyl, di-(01,5-alkyl)-
dminocArIBIFI2 By Beanty IG5y ety Tine or lodine atom or 2
cycloalkytetieimindcarboriigrouad; Swhijecthie mitlyletivited by
and-methvhgroups-Bressal is,the greypsmentioned

above may additionally be substituted by a C1.3alkyl,

carboxy,- alkoxycarbonyl group, or may be

whitguiétitutetispyP B aiydrexyy 1 Sralkyieer i gamingenioned
hero@hshrallkytaminn;iEhsedialagdaminaoriC4for 6-memberad
neteRYSIRaIkylengimine group, if the methylene or methyl

groups are not directly bound to a heteroatom selected
from among O, N or S, and/or one to three hydrogen
dterfisreaieel NSgawplicedbycHuGieatohs Off fHes nitrogen
reethyleng or methyl groups are not directly bound to a
heteroatom selected from among 0, Nor S, and wherein

20 denotes either N or CRw, a hydrogen, fluorine,
RfoP S BRI RS BRI SE o™ 68 E1BIS ARk ceesally
GRibtiatkenyls C2:-BHalkynyl .@TyanyscarboxypQLasm, or
alkyloxycarbonyl, hydroxy, Cl_ralkyloxy, CF30, CHF20,

CH2FO0, amino, C1 5-alkylamino, di-(C15-alkyl)-gmjino or
C4-7" cyOISANy BRe rﬁi‘#&gﬁgr{pu%‘?déﬁ{agw%zﬁgﬁé%820-“8 oran
-PCT/EPROTT/05HB1U - 0 HeREias Y. eneorhs girooen
-C-C=C4group which may be substituted by R4 and R5,

and 5R3denotes a hydrogen atom or a C1.3-alkyl group,

and R4%eraqg1tgg Srgx}/pgggggr%i?ytos%s%tutcd by a Cq.g-alkyl group and

three nifrogen atoms,

and moreover a phenyt ring optionally substituted by a fluorine, chioring or
bromine atom, a Cy.e-alkyl, hydroxy, Cig-alkytoxy group, amino,
Cra-alkylaming, di+{Cqs-alkyl}-amino or Cys-cycloalkyleneimino group may
be fused 1o the above-mentioned monocyciic heteroary! groups via wo

adjacent carbon atoms,

and the bond is effeciad via a nitroegan atom or a carbon atom of the

heterocyclic moisty or a fused-on phanyi ring,



a straight-chain or branched C1_6-alkyl, C2_6-alkenyl or

C2.6-alkynyl group, 10wherein the hydrogen atoms of the

methylene and/or methyl fragments of the straight-chain
ancbwbe&rmheﬂe@s_is_t&aikyhe@@s_eﬁ-wm@yé@ﬂ CAisyadktoyl" mentioned
he/@lQ{HRAaY ﬂ@t&ﬂﬁ‘ilﬂ%rggsm%lm_% Q%W%E\%Q&%ﬁ%rgyamo?g fluarine,

hifluomrlne atoms, and_[ocr) 15wherein the hydrogen atoms o
e methyiena 4nti8Fmethyl fragments of the
straight-chain or branched C1.6-alkyl, C2.6-alkenyl or

anc_ila%w_@ealZMB)é;!ig,ﬁ?éiﬁema)é@%&Q?@%ﬁ@@i@&@ﬂ%ﬁﬂy%%d in the
ndepe itly of one another by one to two substituents
o o B i fay wome
TG e B s LIRSS Gt O WHBEHS Ry riGgEy! groups in
the atents of the r@inb<aligftoxyegrouprmayaptenddlhbeiaikyiaming
aroMRolha o Pty replaced Ry: fluorine atoms, an allyloxy,
propargyloxy, benzyloxy, C1.5-alkylcarbonyloxy,
C1_5-alkyloxycarbonyloxy, carboxy-C1_5-alkyloxy,
andche BYAIRIRSXGEAID SN ECEIBatkgoXy s miercaptisined in the
foreGdirg-alitylsulphanys 266 dcalkyisw phanyk GREIIOXY partiy repiacad
ny fadnRsalikylaxycarbonyl, aminocarbonyl,
Ci.5-alkylarninocarbonyl, di(C1.5-alkyp-aminocarbonyl,
C4_7-cycloalkyleneiminocarbonyl, aminosulphonyl,
the EuigTgRy M Bostiphonyhd Sk Baked: the mixtures and the salts
ther@pinosulphonyl, C4.7-cycloalkyleneiminosulphonyl,
amino, 30C1.5-alkylamino,C1.5-alkylcarbonylamino,
C1_5-alkylsulphonylamino,
N(C15-alkylsulphonyl)-C15-alkylamino,
In aGrepielctesatkyiearonytiafihoiglaig! o raeptdtp dting ke compounds as
defithiomerpholinyl, pyrrolidinyl, piperidinyl, piperazinyl,
tetrahydrofuranyl, tetrahydropyranyl group, while the

& o\ée-mentigned carbacyclic and heterocyclic groups in _

" e MG iRy E5ch B Y SsHiEH Ry L AN Jikgirgpund as defined
abogeor 3 PR AN YF RSSO Byl groupeiatndyeddition to one
or nwhernein-thehydragen:atoms of the sp2-hybridised

carbon atoms of the straight-chain or branched
I 4 Rl e B o Lt R AE EAf Ry e s efe
abogenﬁm%@]y"ﬂ@q Egg}mmmh%a%@w? 3 E@ysioiogical]y accepiable
salt @y cldabdyaminie carbonytkddis (@t obadky iraminoearonykiluents by a
non(Heraralkiyd@xycarbonyl or a

04_7-cycloalkyleneiminocarbonyl group wherein

optionally a methylene group may be replaced by a

oxygen, sulphur or CO_3-alkyl-substituted nitrogen atom,

or 15 a phenyl, mono- or bicyclic heteroaryl,

phenyl-C1_5-alkyl or mono- or bicyclic

heteroaryl-C1_5-alkyl group, which may optionally be

mono- to trisubstituted in the phenyl or heteroaryl moiety

by identical or different substituents selected 20from

among fluorine, chlorine, bromine and iodine atoms, and

trifluoromethyl, amino, C1_5-alkyl-amino,

di-(015-alkyl)amino, hydroxy, 01.5-alkyloxy, mono-, di- or

+rifliinrearmothavyy, ~rarbhawvyy anAd 1 E allan/JdawvvicearbhAarny /)
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woatkyl):amszo, C4_7-cycloalkyleneimino, C1.3-apglaEiao;7/054631

ATEImEA

(C1.3-acYOC1-3- alkylamino,

C1.5-alkyloxycarbonylamino, _
%ﬂ%trﬁf AB% g%mlg\fﬁm:(gn ericompasses those compounds of

gengligCerseusdiyl) atmiredtarbonylamino or a C4-7-

D

W02007/1319828-PCT/EP2007/054631

loalkyleneimi I hile the methy/
CVS&%U% S@EH&%‘B&@E%E&% %ﬁ%ﬁg@é&“&%’}’mhﬁa he methy

or methylene groups present in the above-mentioned
alkyl or cycloalkyl groups may each independently of one
anothe('be a@bstituted hy gsubgtituent selected from
an’if%n/g{ 5 o?éﬁtgnyl, tl*ﬁ%mor hoﬁm pyrrolidinyl,
pipetidinyl. piperazinyl, tetrahydrqfafanyl,
tetrahy@ropfranyl, dimeth)}famirf%carbonyl, Cl.2_
alkyloxycarbonyl, carboxy, methyl, hydroxy, methoxy or
amggre%nd the above-mentioned phenyl or heteroaryl
groups may optionally 10be mono- to trisubstituted by
identical or different substituents selected from among
flustine, chlorine, bromine and iodine atoms, and
C1_2-aliybitrifyerametiny.-aminesirl: SckdraRingo) group, and
hydrox%hgélmz-alkyloxy, mono-, di- or trifluoromethoxy,
carboxy- and C1_2-alkyloxycarbonyl group, 15 with the
proviso that two heteroatoms selected from
amongro¥pgeR’and 20nitrogen are separated from one

another Ly, pYEISE N ARG GRSIRNalRYRSHBME CHR atom, 2

group, and/or that two atoms form an -0-0 or -S-0- bon L

25is excMdEdY anc REURNo @R hyardge i it c gyl

alkyl, C29intkéhylariGH-Bealiiymy oF a-phigngloayBralky broup,

Er%ur), M\@L@immﬁuﬁmgr&um@w ha substitiachydine atoms,
ydroxy ydroxycarhonyl or.

Ol e S USRI o i DR Gt

it may also@eNGRBCHy 8%y o iMteth By R BN Orerelvh Cor

and R5 iftheykatenboumdGosthis s aambearbBenatitont, they

may LOY@k%QMh dﬂg«lﬁ%@%ﬂ@l:%’&%é%%&%?&é%%}tz

together with . the carbon atom a -C=0 graup - CF2-

group, o?’ﬁf%%%rﬁ??ﬁ fﬁ%@’i’%@%%%%ﬂﬁﬁ%%@%gmnocarbony"

carbon &ten?lbY' &) fo-adfalCHt ARG RRRISISgethlsr group,

with the cgrbomh&édhe(&)dlgeyum&gi"fm%hmﬁﬂhmemﬁaéedsly be

carbocyclic groyp,QtAHRNGHRSAURIGH, 3rd IMEmBSET except

carbocyclic group,
yelie gk -C(R™R®}- corresponds to a ~CF; group, or
R’ denotes a fluaro-, chloro- , bromo-, methyl-, methoxy-, amino-

or nifro-substituted phenyl or menocyclic heteroaryl group, or

two groups R™/R™ together with the cyclic carbon atom may form
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wOrbEres @sre of the carbon chagy members of this et o7/054631

group may be replaced by an oxygen or sulphur atom or

a -NH, - N% 1 5-alkyl), 10-N(014- 6Eﬂ}/lcarbonyl) ora

carbonyf ulﬁl%yﬁo?gufﬁ%ﬁffe LaSpPocyclicigigup or &
directly agjéicenterarisprcohsnamemiberssfidreséietan,

C47- carmmm@un@m;ﬁ@g@tm&%t%@@&%dt@ﬁ(a%ydropyran

-C(O)NH flﬁé"%%o@f)@ me%ﬂ% uls 3 82 I}IweHiamethﬂenelmTe 1,3~

-S(O)ZN roup and rour direct acen

carbon iR %eﬁb@%%ﬁtﬁ%@%%&?%&?ﬁ'@ﬁ%@ﬁs
may togéthemwlphsbr aveghinicn 206 2sGHihd) BHOERslidinons,

and/or 2@%@&002&@9%%%@%&{&@?5[@ ﬁoZam Q%ﬁéj nng
cyclic groups rrh tlon g( be substltuted independentl
a

of one anothef' By in eath ¢ass 3t | 6%[1%%@%&% ftuted by
or one or two €1 Bzl greilipsosriRh iRy, formyloxy,
C1_5-alkyloxyh€ tetralindaprhosyiayo@mifiey are not bound to a

25C1_5-alkylaming.(é, 7= lggll&ﬂl@s@ﬁl{gﬂing fiorine atoms,

Cl 5- alkylcarbon%/Iamlno m- cycloalkylcarbonylzamlno,
nitrile, carbox{EL5-alkyl,

C1.5-alkyloxyeéaeseinyd-Cil. Sralky hesditroxlY N atom may be replaced
C1.5-alkyloxysathaygraminagasbonyl,

C1.5-alkylamipacarhonyl, di( I )a ocarbonyl

or C4_7-cycloa %%e%e? i éc%r og,nslrg%/ mnrbe Slipstitdiea by a Cs.

W02007/1319‘8§kyi@r ﬁmﬁ@%@%@@{%‘ﬁﬂl Wﬁ@feln two
nitrogen atomsteramngmitrogenandonenaxygenatidadnio form a

the cyclic groupgieperaRigddemrane another by
precisely one optionally substituted CH2 group, and/or 5

C Whereln two atoms in the ring form a -0-0 or -S-0-
bohd2 Bxcluded, 100r the fragment OH 2 L—-N 15 E,LR
R4denetes: thecgeoupnR13 denetes e byasegencHonTaRE, -

Ci_s alkyb@roup. _c(0) group , wherein

RBa!RBb!RBc
each independently of one another denote a Ci.s-atkyl group
which may be substituted by 1-3 fluorine atoms, a hydroxy-Ci.s-
alkyl, C+.s-alkyloxy-Cq.s-atkyl, amino-Cy.s-alkyl, Cqs-alkylamino-C..
s-aikyl, di-(C4.5-alkyl}-amino-Ci.s-alkyl, Cs.7-cycloalkyieneiminc-Cy.
s-alkyl, carboxy-Co.s-alkyl, Cy.s-alkyloxycarbonyl-Co.s-alkyl,
aminocarbonyl-Co.s-alkyl, Cq.s-alkylaminccarbonyl-Co.s-alkyl, di-
(Cy.s-alkyl}-aminocarbonyh-Ce.s-alkyl or a Car-
oycloalkyleneiminoéarbonyl—Cous»alkyL group,
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wakadidenetes a phenyl, thienyl gr pyridyl ring op${oRaly n7/054631

substituted by R2 and R6, wherein R2 denotes a -

fluorine, chlorine, bromine or iodine atom or a methyl,

20ethyl, 9iiyR aiethoRy/Bihipegtheyaiio toe c9¢0) NN atom may

grOUp_, aﬂﬁﬂ_R@_anqtsﬁ @ bW@%%@H@éﬂﬁatﬁb'@H«iB&ayciic group or
romine (0)'4 ethox :

trifluoro rﬁéﬁgé%}%eé%%%ﬁ%ﬁ%%?ib%xaél{a;ﬂ’sLaj est%ﬁ?ég] Eﬁ%? &

fluorine BRI A GYEAGHRE oF fRasEB GRsup, hahydropyran,

while, unlgssdteted vinenwsmelpyithdte trxiheteyoarinine,

group” mentipeshpereinkeforsnibe dafiniians s meant

a monoc[wtb;: 5- or E?l'_nem{lﬂgred heteroaryl group,

wherein 'W8260 77131882 ™¥1 -PCT/EP2007/054631 the

6-membered K& SRRyrEiviRne srraRisteriedimevopaestiituted by
nitrogen ato_rns,m,?aﬁ_dyglkyl oﬁ’r@F@—m@mb,eerﬁﬂdﬁete_roaryl
group containgan,{BapRH YP.eRticnally ﬁslHch‘tétrlét%gtbryound to a

a C1.3-alkyl ggogéa, or ‘an oxygen or sulphur atom, or an

imino group opASHATY BuBSfutEd BV H %pdlk%?gif{’ﬁfﬁi”e atoms,
or an oxygen @Pd@iphur atom and additionally one or two
nitrogen atomserek) andringaiouRapioaaltogen atom may be

substituted byr%%%eﬁ'M!W#BﬁPgnﬁ]B?e nitrogen

atoms, and moreover a phenyl ring optionally substituted
by a fluorine, &ATdPITE SroLBR RSN AR8HEacTe sibgiled by a Cr.
hydroxy, Cl_3sgkyloxygraigy/armime ©hurakkydamino,
di-(C1_3-alkylymerino 1k Gaidheyateaikenaimninadalio form a
may be fused io, tpgx%bove- Qtioned monocyclic )

5

e O 54 ne
heteroaryl group

via two a facentgé%lf%’on atoms, 20and
the bond is efféttéBapAtHRje siBvPEIRIRERBEEhRR or R™

of the heterocyulit nediety oy afasecbon phenydaintem X in formula
and wherein, yiflgsg stated otherwise, by the term

"halogen atom" mentioned hereinbefore in the definitions

IS meant an atom selected from among fluorine,

256N ek MevsrHiAR AHOTFOERfeS R ried erermprs Ky IR, R™, R*,

alketiynakkSimyband medexyrgroups contained in the
previously mentioned definitions which have more than

twg( carbon atoms may, unless stated otherwise, be

straight AR 8P BRERhE P ARBUHE RIS Yo SHERNSofyphone
previopslye MBhésmedwdienkiglated groups, for example the
dialkylamino groups, may be identical or different,

R denotes a hydrogen atom or a hydroxy, Cq.s-alkyioxy, amino,
Cr.5-alkylamino, di-(Cq.s-alkyl}-amino, a Cis-alkyl,
Cos-alkeny-CH,, Cos-alkynyl-CH,, Cye-cycloalky!, Ceg-
cycloalkenyl, oxetan-3-yl, tetrahydrofuran-3-yl, benzyl, Cy.e-
atkyl-carbonyl, trifluoromethylcarbonyl, Cy.e-cycloalicyl-
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definitions, unless stated otherwise, may be wholly or
partly replaced by fluorine atoms, the tautomers, the
enantiomer$afietiiaSterdbrier e nfisececaliy-gyphonyl,
salts Sthereefnibxantples, 6f prokteyclichetestaty(Cgreaing)-
are the ,pyr'%rm-g%cﬂ?{r'@xbme% Yo Bagidezinyl,
pyrimidinyl, rlaz;%l, L} 2,3 trl%zm , [1,3,5]triazinyl,
[1,2,4]triazin% Cp’f‘/r T{/],'W? 3%@/1 [9, ?E]triazolyl,
[1,2,3]triazolyl, tetréelijle 16fbEI Asbrsrvldroxazeigsent in the
[1,2,3]oxadiazolylgfd.2#nexadirzelybiragasidiithienyde

thiazolyl_, iSchiaZ%'Xéiﬂiﬁe%]@%%ﬁgg I carboxy, Cqs-
[1,2,4]thiadiazolylor [1,2,5E3th|ad|azoly group. Examples

of bicyclic heterodtYPEFGRIBE R ME benzimidazolyl,
benzofuranyl, 15bamrafdjéurampiiuissizothippbenyd; s-alkyloxy,
'ben}‘ZI'O[C]tlh ifpt?enﬂm@@.@ﬁ%ﬁﬂin@?@%@%ﬁyiamino or Capr
Isothiazolyl, benzQ|dlisotnlazolyl, benzoxazolyl,
benzo[c]isoxazolyi@é%g%hd @%%)é?(gzr%ﬁ,
benzo[1,2,5]oxadihFEyNeBuFFS] 8 oS ih SaR4pS R/ not directly
benzo[1,2,3]thiadiaaolylicdeenziefdifdR SJtstazirivdm among O, N or
Eenzo[l,2_,4]|t_ria|ziry%&g&@@'ﬁ@%&@i@@#&%%%ﬂ%
-oxy-quinolinyl, isoquinglinyl, guinazolin
N-oxy-quinazolinyrl'f3 quwr%)%gﬁn% %ﬁm%lﬁtz}?ﬁﬁ ,efﬂggi?ﬁ? ety
isoindolyl or 1-ox&2 '3 ATh eIy e . [ExafiprEct selected
the C1_5-alkyl grawpsamenganeddagreinbefore in the
definitions are the methyl, ethyl, 1-propyl, 2-propyl,
n-butyl, sec-butyl, tert-butyl, 1-pentyl, 2-pentyl, 3-pentyl,
ne%'%‘gh?ﬁ,'ré-methyl-z-butyl, 1-hexyl, 2-hexyl, 3-hexyl, 3-
25methyl-2-pentyl, 4-methyl-2-pentyl, 3-methyl-3-pentyl,
2-plethyle3pantith? Rodiomethy1-3-butyl or
2,3-dimethy1-2-butyl group. Examples of the
C1.5-alkyloxy groups mentioned hereinbefore in the
definitiofRaE FHEFhBRYITRy! ethyloxy, 1-propyloxy,
2-propyloxy, n-butyloxy, sec-butyloxy, 30tert-butyloxy,
1-pentylxyiz BRRLYIeXy ckBentyloxy or neo-pentyloxy
group. Examples of the C2.5-alkenyl groups mentioned
here.inbe;gorq in the gefinitipns are the ethenyl,
1-pdpén-1TRy 2chFoperh ifepandasiyielans anetent deppte
3- W02007/131982- 13-PCT/EP2007/054631 buten-1-yl,
i-peniegl Mbg%‘rﬂ%@&@ﬂﬂé}?‘l&o?ﬁr@?@@?ﬂf% iﬁd%ne atcim,lor a Crs
-penten-1-yl, 1-hexenl-yl, 2-hexen-1-yl, 3-hexen-1-yl,
+ hoxo M) B oM e B 5] e GG O
but-1-e8l34gKyRamettyl-prdea-én-tajlypentCt:en GHpEO, CHFO,
pent-2-ardeyk: peatadaeing - i (08 Mads@raiyb, or Cao-
pent-l-g{pg,ga(,[yggg%g r§L¥j Zsmethyl-but-l-en- 51-yl,
2-methyl-but-2-en-1-yl, 2-methyl-but-3-en-1-y1 or
2-ethyl-prop-2-en-1-y1 group. Examples of the
02_5-alkynyl groups mentioned hereinbefore in the
definitions are the ethynyl, 1-propynyl, 2-propynyl,
1-butyn-1-yl, 1-butyn-3-yl, 2-butyn-1-yl, 103-butyn-1-yl,
1-pentyn-1-yl, 1-pentyn-3-yl, 1-pentyn-4-yl, 2-pentyn-1-yl,
Lo I8
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wopentyrs®myt, 3-pentyn-1-yl, 4-pgntyn-1-yl, PCT/EP2007/054631

2-methyl-1-butyn-4-yl, 3-methyl-1- butyn-1-y1 or
3-methyl-1-butyn-3-ylgroup. A 2nd embodiment of the
present invention encompasses those compounds of

-L-EE5generdd folenaladl);whereifi-Es GC $rbydWHR8-REL dad

R4

Rlapuplefipefamdesciibed in embodiment 1 and
wherein denotes a substituted bicyclic ring system of

formula 20 K1KI A\y4 2 X, A or X," 3/N., 3-A2 K A
whiteaie2 8 HuFieass alcopn2 CeRRT ARG RThR7C or a
-C(0) group, and wherein RTh/R7b/R7" each

inq%qg@g%q%[%tiggg@g%mer denote a fluorine atom, a
hydroxy, C1.5-alkyloxy, a 01_5-alkyl group, 30while the

two groups R7b/R7c may not simultaneously be bound to
thet gjélihicehriio v artamrbia & ety dtonalexebptOvlkeleyny! group,
-0(R7bRAR)=iVR2 0176534 Q8 s AHRCHRRAD 2024 63nyI

Correspfeaag@éateaﬁﬁgs% JcRgit&%%%%gg?%méﬁ% Cag-alkenyl

together with the cyclic carbon atom may form a

3-membrEarcd O JEE Jrav BRIREREY RS YWhel'vLes ragiertaced by
indepentienity efcorseamather denote a -CH2, -CHR82, -
CRabRs’ or a -0(0)- group , wherein 10R8a/R8b/Rs' each

::(;g?n\gfggrg n%fg ﬂ%%ggrtwhaqgrgg QP t‘]% ar’nga:t%aé%lakglwg);)?“%éthyi
fragments of the straight-chain or branched Ci.g-alkyl, Cy.g-alkenyl
or Csg-alkynyl group may optionally each be substituted
independently of one ancther by one to two substituents selected
from among a Ca.s-cycloatkyl group, a nitrile, hydroxy or
Cis-alkyioxy group, while the hydrogen atoms of the C..s-alkyloxy
group may optionally be wholly or partly replaced by fluorine
atoms, an allyloxy, propargyloxy, benzyloxy, Cs-alkylcarbonyloxy,
Cq.s-alkyloxycarbonyloxy, carboxy-Cs.s-alkyloxy,
C+s-alkyloxycarbonyl-C.s-alkyloxy, mercapto, Cs.s-alkytsulphanyl,
Cqs-alkylsulphinyt, Cy.s-alkylsulphonyl, carboxy,
Cis-alkyloxycarbonyl, aminocarbonyi, Cys-alkylaminocarbonyl, di-
(Crs-alkyl)-aminocarbonyl, Cay-cycloatkyleneiminocarbonyl,
aminosuiphonyt, Cy.s-alkylaminosulphonyl, di-{C4.s-alkyl)-
aminosuiphony!, Car-cycloalkyleneiminosuiphonyl, amino,
Cqs-alkylamino, di-(C.s-alkyl)-amino, Cq.s-alkylcarbonylamino,
Cisalkylsuiphonylamino, N-{C_s-atkylsulphonyt)-C+.s-alkyiamino,
C3_6-cycloaIky!carboriylamino group, of a morpholinyi,

thiomorpholinyt, pyrrolidinyl, piperidinyl, piperazinyl,



10

18

20

25

30

wobyerarouRrs IRsb/R8c togetherwith the cyclic Cﬁ@%%bzoommem

atom may form a 3-membered saturated carbocyclic

group 15and in all not more than four groups selected

from a8 RITURMY ren s rmyrapyboresmayibie above-
present namtoReX denaiecamorygeit alis gy iatPB YR may

sulphen +=CE2- or an NI ) i
Rldeno?eag?;% %Qg?o&gﬁgﬁgﬁgrﬁ g?@ial" 3&%&3%%1%%&%%@" groups

amino, G1PB AR HIHE SARTED 3-alkyl)-amino, a

01_5-alkyl, 25C2,5-alkenyl-CH2, 02_5-alkynyl-CH2 or a

(C:?é_lg-cwl@@wha mﬁbg;@ﬁ@ﬁelf\lm@@iﬂ&éiw%gﬁri@g@@%&waha atoms of

: [ either N.or, CR1 enotes either

N or GRS TEUSt T S0 e s PIBY o Rag ronaty

whereinPR 190K o5 AR REPBSRN MM EEPBAELTS BF one

another denote a hydrogen, fluorine, chlorine, bromine or

igi!ig@rsl%t,%b@iﬁbs@ﬂr%l'c&@él%h &%San%iﬁ}@ﬁlk H%al %@ﬁ%ﬁ
-alkyloxycarbpn ydrox -3- alkyloxy, ,

CHER R s S e

difc1Biieycammy or T4 T-reskiseraimmb grgunup whersin

A Gribeaiipedietenitef theprese ot RyRREOHENCAHRASSESur o

these sRmaeKnde.ofiembadiments 1 or 2, wherein E,
G, J, L, M, R3-R5, R13, D, K1, K2 and K3 are defined as

in the first or second embodiment, and wherein Xdenotes

arg RIRTYyreapo-oheeinicl Brardenbtesayhfdsetohoatomamor

a GidyBiatierbradlyl-or cyri@Rrepy! group, and denotes

CR10 N 2%%9% t8§t§r§%@§‘#?ﬁ%%t§§ t%lstu esrti Htgcg C't:%?bhenyl or

wherein R12, R11 an > each Independently of oné

another dbeﬁ%rf@ryl moiety by identical or different substituents selected
from among fluorine, chiorine, bromine and iodine atoms, and
Cos-alkyl, triftuoromethyl, amino, Cy.z-alkyl-amino, di-(Cy_s-alikyl)-
amino, hydroxy, Cq.s-alkyloxy, mono-, di- or trifluoremethoxy,
carhoxy and Cq.s-alkyloxycarbonyl group,

and

if -L-E-G-J- denotes a —C-C-C-C group, R* at E or G may also denote a
fluorine atom or a hydroxy, methoxy, Cs.s-aikenyl-oxy, Ca s-alkynyloxy,
Czg-alkyloxy, Cs.e-cycloalkyl-oxy, Cy.s-alkylaminocarbonyloxy, di(Cy.s-
atkyl)aminocarbonyloxy or Car-cycloalkyleneiminocarbonyloxy, phenyl-
Co-zalkyloxy, heteroaryl-Cy 3-alkyloxy, amino, C.s-alkylamino, di~(Cy.5-
alkyl}-amino, Car-cycloalkyleneimino, Cqs-acylamino, (Ci.s-acyl}Cys
alkylamino, Cy.s-alkyloxycarbonylamino, C..s-alkylaminocarbonyiamine,
di(Cy.5-alkyl)aminocarbonylamino or a Cor~
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wozod/ idkegen, fluorine or chlgyine atom, or a mefybopa7/054631

CF3, cyano, carboxy, C1.5-alkyloxycarbonyl, hydroxy,
methoxy, CF30, CHF20, CH2FO0 group. A 4th
enfieeRfdsietn s PReseaMmearitidn encompasses those

compoungls efe3Bgenetaietmida dlovhaseiseRFiHe adove-
L, M, R%w%&%E%%%J%POSE‘%J&SQ@FQ%‘?%QU%Q éach mdependentty of

embodiment 1, 2 or'3, and wherein

hydrogec?{’%?émr@f %@%@W@f@gz&ubsﬂtuem seiected from among
16-PCT/ER200%0 846 8drieh stiradght-ohidinylopibeddichie diperazinyl,

Cl_G'altlé‘Y?lagygkéﬂiranyl t\é&h@{ﬁi%&%:&]ﬂfﬂ%@@?ﬂﬁ&%mw Cras.
the meth ne al d/or me?%%}‘r%%{ﬁflnhs do methoxy o amino.

straight- c aln ‘6 raﬁéhe FOUf

5option&M be wholly or partly replaced by quorlne atoms,
and/or whereindhe:hydregenatpmhebthenmethylenay optionatty
and/or rﬂ@mmr@(gmamé %éﬁ%mg}a@ér%?awe%%eghs&m

C1_6-alk each be substituted
inciopert I P Gha B P o LT SERTGRS EBlbtiee
from ar‘r?é?’@saaﬁgfd?ox?'k@115*4‘B\W9m§i§hybam6§ty@1 s-alkyl-amino,
C1_5-alkyloxysarhemyhamiaesqroonylkyloxy, mono-, di- or
C1_5-alkylaminoraionh sy O Sealky Anasaronyl,
C4-7- cycloalkylenelmlnocari:/)ony amino,

C16-alkylamino, amino, C1_5-alkylcarbonylamino,
C1_5-alkylsulphonylamino,
15N-(C1.5wikylsubphany1)-01_5-alkylamino,
C3_6-cycloalkylcarbonyl- amino group, or a nitrile,

carboxy, aminocarbonyl, C1_5-alkylaminocarbonyl, C3-6-
cycloalkylamﬂé?:%@ﬁ&ﬂr @0 ° SS*%WI?%{WBW“ and
20C1_6-alkyloixpgaronyeprated from one another by precisely one
a4_7-cycloalkylengiipingearbendigraudnivheigin a
methylene group may optionally be replaced by a

oxygen, sulphur or CO_3-alkyl-substituted nitrogen atom,
and 25if -L-El@Ivaésteddmerceeyrédy; Radht E or

G may also denote a fluorine atom or a hydroxy,

methoxy, G3.9z @g&pg%y, C3.5-alkynyloxy, 02-

5-alkyl-oxy, C3_6-cycloalkyl-oxy,
C1.5-alkylaminocarbonyloxy, di(01.5-
alkghelasisovdrbesmiexg. or Cisalkyl, Cas alkenyl or Co.s alkynyiora
C'&h@ngy@gqalkylg{a@i;mmwa' DR aroup may be subsé;tuted by a
p lich may,be 5 tituted in
thl’g?g %ﬁ! l%/ (P?Xrg!( rlneﬁtg]m?séig(r}x éjarg gy/} grotp.
gr%b@ §ﬁ|%§.ﬂﬁ% Eé’i Gsltmgﬁﬁr%note a hydroxy or methoxy
04y cioalkyleneimino, C13-acylamino,

(C1_3-acyl)C1-3- alkylamino,

R* »E:GSF% all%yipgcarbo%lém% same carbon atom, they may form
alk Inocarbon Iam

di(C1.5- aIkyDamlnocarbonyIamlno or a C4-7-
W02007/131982- 17-PCT/EP20071054631
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woyelealisgleneiminocarbonylamgino group, whileghecmeithybhs4631

or methylene groups present in the above-mentioned
alkyl or cycloalkyl groups may each independently of one

anothe 58 Eah YIS BP N UMBRUGTSRIREIEA Frof 2 group, of
among 5dimethylaminocarbonyl, ClI_salkyloxycarbonyl,

R* aR@EROXY: MGt DY AN Yh R EROXY - QARG A LRl acent

proviso 10that two heteroato s selected f 0 g
oxygen AR BN CSre Se AT OM BT EhaRar By o @
precisefy’oneroiionafPetisttitited CIINgreupsavaled 5-7

that twonatewes:forsmany @ eiS-0- bond, 15 is excluded,

and RUdenotes a hydrogen atom or a Ci_5 alkyl, ally!,
propargyl or benzyl group or if R5 is linked to E

or G, |t“ﬁ5‘8§?5|§8@d%f3 eo%{tr‘iy’b‘f%%& OF RS Sy SogrdE groue may
or R4 ardr®Bifethey arexspemer tyitherszoie carbdn didens-alkyl),
may forry tQgeihRas Mt i@ Carans AIoBI B iRF Or@asHdn9r group,
a- CF2 ”%youp, or 25 R4 and RS if they are bound to the
same carbon atom or to two adjacent carbon atoms, may

form together with the carbon atom(s) a 3-7- membered
carbocyehdageotipadidtiteianeof theicarbobechaithese

membegs péafméc%éigreagymqmyayg@ﬁ,esgé%@e@@ HY=38(0)

%?égler?gﬁiﬁ hur %mogeg%arbon)'} Bjﬁicﬁ ﬁlé’h)(yi ) group, and/or

sulphonyl group, and/or W02007/131982- 18
-PCT/ERZOOHOSAGldénaalibesityadjacebbeastxaasehain

membefs 0 r
be replgedzé%ggcc I\dl\'?)l-%l R?E%Y %g%gm&gggﬂﬂ% Chz

-S(0)2NH ?55’2 1" 5-alkyl) group, and/or 5four
directly adjacent carbon chain members of these
C57-carhecysdipgioupssiorydegethechesepiagad Bids may

-0- CHZ' E‘?? ygigg léBbstituted md \é’ﬁt@em &rgr%se%&%tr%y in each

cyclic grou ormed from R Otogether, wherein

two nitreRREPRERhWE/ *B?fé‘ﬁ%@éﬁ"aﬂﬁ“ﬁ Bh@’%%/@éﬁ‘ﬁ&fﬁ%‘ps ora
in the cypfiogroopraiexsdparateth 500 ena&demtioeyibyy, amino,
precisely, oRgpptioRallysubstititeshGhl 2.0roye ARAME R0,
WherelrbSVS\l_%lgtPCg}goi rr?y}et]r%r%n%goeggc oaﬂy(?cg gbb%i(%_ml?noorr%ﬁrile,
carboxy-Cy.s-alkyl, Ci.s-alkyloxycarbonyl-Cy.s-alkyl, carboxy,
Ci.s-alkyloxycarbonyl, aminocarbonyl, Ci.s-alkylaminocarbenyl, di-
{C.satkyl}-aminocarbonyl or Car-cycloalkyleneiminocarbonyi

group,

with the proviso that a cyclic group of this kind formed from R* and
R® together,
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invention encompasses those compounds of

embodiments 1, 2, 3 or 4, wherein D, M, R3 and R13 are
defined as described in embodiment 1, 2, 3 or 4, and
wherein -Lokedreid-0@noteget s Grergratipysnith onayxygen
be substituted by R4 i '

above in eéri? qu%{r}\%nﬁa% %%ga?%gg%ﬁgeﬁéﬁﬁﬁneﬁ?&er >y
the presenPiRt/&TiBREAREBHHY YR HBL S do RipiRaY o
embodiments 1, 2, 3, 4 or 5, wherein W02007/131982 -
19-PCT/ERZRAFA QRAGE MK SmhgA2r A e rRinsSKInond,
denotes a -CH2, -CHRTh, -CR7bR70 or a -C(0) group,
wherein Feadenotes a Citralkyl group and R7b/Ric each
indepen@éntlydtone another denote a hydroxy, methoxy

or a C1_3-alkyl group, 10while the two groups R7b/-'7"0

or tTBAY QL RImultaneously be bound to the cyclic carbon

atom via an oxygen atom, or two groups IR7b/R70
together with the cyclic carbon atom may form a
3-membered carbocyclic group, and 15 K2 and K3 in
each case independently of one an rtdenote a -CH2,
-CHR8a.or a ;¢R26R80 group , wherar]@r\g&wRSb/R&
20each indlgpehgiently of one another te a C1.3-alkyl

group, and/&)ﬁ@ﬁlahroups R8b/R80 togethgt with the

. cyclic carb&n atom gé@gt@r{ﬁbag,%ﬂgem%red %ﬁiurgted

carbocyclic group

R® denotesa hydrogen atom or a Cys alkyl group,

M

denotes a phenyl, thienyl or pyridyl ring optionally substituted by R? and

R® wherein

R? denotes a fluorine, chlorine, bromine or iodine atom or a methyl,

ethyl, vinyl, methoxy, sthyniyl, cyano or ~C(OMWH; group, and

R® denotes a hydrogen, fluoring, chlorine, bromineg or iodine atom or a
hydroxy, methoxy, triflucromethoxy, a Cis-alkyl optionally substituted by
fluorine atoms, a cyano, amino or NHC(O) group,

while, uniess stated otherwise, by the term “heteroaryl group” mentioned

hereinbefore in the definfions is meant a monocyclic 5- or 6-membered

heteroaryl group, wherein
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W%@%f&%b% more than four groups selected frggl[?ép%)‘n&/%%m

h, R8a, R8b and R82 may be present, an
Xdenotes a NR1 group, wherein denotes a hydrogen
atomeenenGtnadkydisadbyly DyroNOR0074E 300 8idro 20 three nitrogen
-PLHERZQ07/054631 cyclopropyl group, and denotes
CR10, 5A2denotes CR11, A3denotes CR12, wherein
R10, IR" and R12 each independently of one another
défotenED By tfararilbpiecoriehipanérétogToop eptionally
metbtli €t By kydroxkynedbexy 48 b3y da iR HaH R, or
group, and 15 -L-E-G-J-denotes a -C-C-C-C group, which
may be substituted by R4 and R5, and denotes a
hydrogeri"atBii° 8RdPRP EAdBnei Ry AR ens b Pharur of an
straight-chg@arosrapiched € E3<dkigitgrelp puwherein thegen
hydrogengteuns:- of the methylene and/or methyl
fragments of the straight-chain or branched C16-alkyl
group may 25optionally be substituted independently of
one anofief P &SyBSMineAt setbeiddertdohadmentpagroup and
hydroxy {i@de5viatkydoxyorearboxy, C15-alkyloxycarbonyl
group, or if R4 is bound to E or G it may also denote a
fluorine atom or a hydroxy, 30methoxy, . i
CHME e 0 oM AL Scest e ity ohorme or
mr@imiﬁ&mbﬁw@g@,xy, Cr.a-alkyloxy group, amino,
dfClarglkyllaminacarbrmytonn ©6:Ca-£oycioalkyleneimine group may
cyclRrlkylenaiminocarnnyIRx Y. grotRy WA RAA3I8%a two

21 -PCT/EP2007/054631
adjacent carbon atoms,

and the bond is effected via a nitrogen atom cor a carbon atom of the

heterocyclic moiety or a fused-on pheny! ring,

and wherein, unless stated otherwise, by the term "halogen atom” mentioned
hereinbefore in the definitions is meant an atom selected from among fluorine,

chlorine, bromine and iodineg,

and wherein the alkyl, alkenyl, alkynyl and alkyloxy groups containad in the
praviously mentioned definitions which have more than two carbon atoms may,
unless stated otherwise, be straight-chain or branched and the afkyi groups in
the previously mentioned dialkylated groups, for example the dialkylamino

groups, may be identical or different,

and the hydrogen atoms of the methyl or ethyl groups contained in the
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WOwith the proviso that two heteroatoms selected from
aeH 1§;§§gen and nitrogen ‘ateé separated frofdrte2007/054631

another by precisely one optionally substituted CH2

foreg b RXelIdad s a8diRPARRAlSS, %ngmxfé%zﬂé fplaced

by ﬂgi 'Seaél§(}’r|115§‘||y' or benzyl group, or if R5 is 10linked to
or G it may 'also denote a hydroxy or methoxy group, or -

R4 and R5if they are bound to the same carbon atom,
the mayrfiermitegetireinwitl, tihe dadioacaton heOmgeouwpd Ofe salts
ther8agr CF2- group, or 15 R4 and R5 if they are bound to the

same carbon atom or to two adjacent carbon atoms, may

form together with the carbon atom(s) a 3-6- membered
Exaggtboeyereqgietip haeiteribargireats helacdnt tarbopyridyl,
pyra@bainpmﬁmb@l’,sfﬁ)fi&hﬁﬁ%,ZQQQM%Qﬁ,m@MiﬁyQT{@mFiﬁtﬂ@%y{,

t - - -0-CHZ-
2 el S I e
o) 7o O P R B R Mk 2B Rk 7.
thiemyR tinagody 5 ippdisitionty iha@in RRdendted 4Atfliadidngy! or

11,2 ellesingoliemine atom, a methoxy or ethynyl group, and
30R6 denotes a hydrogen or fluorine atom. A 7th
embodiment of the present invention encompasses those

Exagltheas GreRBEaenRSEre 1, ensividg e hepv uranyl
benRBIRAGyAhdnkbhiephsrie beimédding WO L0071 I0RBAYR Benzolcl-
isotmegwl,%@%@éﬂé%w%féﬂggxa%v,vb@ﬁ%%ﬁeexg%gg[adenzogd}-

i ”n%pgé‘rﬁ)zt% 2’§0Ra%i§§émere%o @n %ﬁ?uegﬂ oMent of » thia-
SO e aEt IifvRRtiBH AN EOMPESs a8 THOEE MMk BEH1S gr Slthia
diazghd BeRBYEIMhe Rt iazinylgbenzs| B2ativagingr dienaerierelg.acinnolinyl,
quinslilystitieddpieyotia, ringsystem ofigensirsl, forsruwauinazotiny!,

quinoxalinyl, phthalazinyl, indolyl, isoindolyl or 1-oxa-2,3-diaza-indenyl group.

Examples of the Cye-alkyl groups mentioned hereinbefore in the definitions are
the methyi, ethyl, 1-propyl, 2-propyi, n-butyl, sec-butyl, tert-butyl, 1-pentyl,
2-pentyl, 3-pentyl, neo-pentyl, 3-methyl-2-butyl, 1-hexyl, 2-hexyl, 3-hexy!, 3-
methyl-2-pentyl, 4-methyl-2-pentyl, 3-methyl-3-pentyl, 2-methyl-3-pentyl, 2.2-
dimethyl-3-butyl or 2,3-dimethyl-2-butyl group.

Examples of the Ci.s-alkyloxy groups mentioned hereinbefare in the definitions
are the methyloxy, ethyloxy, 1-propyloxy, 2-propyloxy, n-butyioxy, sec-butyioxy,
tert-butyloxy, 1-pentyloxy, 2-pentyloxy, 3-pentyloxy or neo-pentylaxy group.

Examples of the Cy.s-alkeny! groups mentioned hereinbefore in the definitions
are the ethenyl, 1-propen-1-yl, 2-propen-1-yl, 1-buten-1-yl, 2-buten-1-yi, 3-
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3-A2IC A A 9th embodiment of the present
Wo%g\ﬁﬁtlgggégncompasses thos"e1édmpounds of BETER2 0071054631

embodiments 1, 2, 3, 4, 5, 6, 7 or 8 which are in the R
butetonfiguratioanat-thezghater20ymephess-Gyandbbradihey, 1-hexen-
1.1 2T REReT da%%ﬁ-'ﬁ%%-h\é‘%%goﬁ( %?féle%@:%?ﬂ, buf-1-en-2-4l, but

ording ion the

-PCT/EP2007/054631 Acc o the' invention
2o St o Ye AdPaINGRINRZ () 2re B6ELiHER By pent-2-en-2-yl,
pentiethdeld knoiwhepet-gepfor bxrariplecbyttherfSHowingethyl-but-1-en-
1-yi netRedss(aylie-pieparationk-a-eampaind:ef, 96068k n. 1.y
grOJ rmula (11a) or (lib) 2,,,K1 1 A3-A....z.. 2H K10N,M

73 R5 wherein Al to A3, K1 to K3, M and R1 to R6 are

defined as mentioned in embodiment 1, 10and which

Examagsaptienadly dieypyotectedrat dinyed ménantyidroxythe definitions

are %rgﬂwygrzIB&QMW@%HW,QO%%@%@@&@ i\f%ﬁ};gﬂf?é{yn»@-yl,

uch as_ for example those des
B TR Phofebtne G dube TR B AN eyhdats?
Peniyitey!. $9B1tHnd-YodPeaia thé provdbriveiytvtnsoBwisibhl-1-
butymaybe Sleavgdbyumetadsclbknown from the literature,
is described in the examples or may be carried out for
example according to one of the following formula

A 2 AR R e SR AR SRS & BRE PRESRB % compounds of
gengphitiasie dbsenipet i WO2004/&7 695 WRS 60187646201

desdAV0RRABHGALA: 2Ondeherap 1 KA’

D denotes a substituted bicyclic ring system of formula
1 3 1 1
K K A

KT/ I \A2 Kil’./ I Y

2
-~ X -

\KE A1 or \K3 AB'A
wherein

K'i
denotes a -CHy, -CHR', -CR™R" or a -C{O) group, and wherein

R?B/RTD/R?C
aach independently of one another denote a fluorine atom, a
hydroxy, Crs-alkyloxy, a Cys-alkyl group,
while the two groups R™/R’ may not simultaneously be bound fo

the cyclic carbon atom via a heteroatom, except where -C(R°R’%)-
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' ' -10A14- NHR3 (1Va), , i) Acylation
WO%)(%?@%;&%?O ‘iiN 5 2(]97/05463‘1

K3 As x- Kil ?--K1r4NA14-44 NHR
Acylation Hi) Cleaving of the amino protective group A
cofresponds to a ~CF; group, or

two groups R™/R’ together with the cyclic carbon atom may form
a 3-mermbered carbocyclic group and

K? and K®
each independently of one another denote a -CH,, -CHR™ -
CR¥®R¥ ora -C{O) group , wherein

RB&/RSE)/RSC
each independently of one another denote a Cys-aikyl group,
and/or
two groups R¥/R™ together with the cyciic carbon atom may form
a 3-membered saturated carbocyclic group

and

in all not more than four groups selected from among R™?, R, R7®, R,
R® and R® may be present, and

X denotes an oxygen ot suiphur atom, a sulphene, suiphone, -CFa-

or an NR' group, wherein
R'  denotes a hydrogen atom or a hydroxy, Cq.z-alkyloxy,
amino, Cyz-alkylamino, di-(Cq.a-alkyl}-amino, a Cq.s-alkyl,
Cog-alkenyl-CHa, Cas-alkynyl-CHgz or a Cag-cycloalkyl group,
and wherein
A" denotes sither N or CR, -

A?  denotes sither N or CR™,

A®  denotes either N or CR,
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-4A2, K2 1,(13-)4A1 iv) Urea synthesis wj
woR B s (Vi) N (1X) PR y R3 P L7 oo e

44Rd1----) Rd Compound of formula (Ha) Optional
cleaving of a prole:Sive group wherein Q/Q1 denotes a

leqying; greunsor A groupwhichmavhe converiadinaitiote
into a leaving group, such as for example a halogen
atom, a hydroxy,

a hydrogen, flucrine, chiorine, bromine or iodine atom, ora C.5-

alkyl, CF3, & cyano, carboxy, Cis-alkyloxycarbonyl, hydraxy, Css-
alkyloxy, CFa0, CHF20, CHFO, amino, Cqs-alkylamino, di{Cq.s-
alkyl}-amino or Car-cycloalkyleneimino group.
A 3rd embodiment of the present invention encompasses those compounds of
embodiments 1 or 2, wherein E, G, J, L, M, R*-R®, R™, D, K', K* and K® are
defined as in the first or second embodiment, and wherein

X denotes an NR' group, wherein

R denotes a hydrogen atom or a Cis-alkyl, allyl or
cyclopropyl group, and

Al denotes CR'?,
A? denotes CR'',
A®  denotes either N or CR™,
wherein R', R" and R'? each independentiy of one another denote

a hydrogen, fluorine or chiorine atom, or a methyt, CF3, cyano, carboxy,

C1.s-alkyloxycarbonyi, hydroxy, methoxy, CF30, CHF,0, CHFO group.
A 4th embodiment of the present invention encompasses those compounds of
general formula (1) wherein D, E, G, J, L, M, R® and R™ are defined as

described in embodiment 1, 2 or 3, and wherein

R*  denotes a hydrogen atom or
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WO02007/131982- 25 -PCT/EP2007/054631

WOZRYId%y&rbonyloxy, 4-nit opHériyloxy, a trichlbromietRgP7/054631

or acyloxy group, and PG denotes a protective group
for the amino function known from the literature, such as

for exa le a tert.-butgx benzyloxycarbonyl
50t atarn]ﬁopc?é%gi r%?%up Cafhe rr%;lg{lor? 'steps i) -iv)

shown |W*§&ﬁ%mé§‘@@ﬁl@i’fﬂ@§ e eanedty '8 R AN methy!
manner{desasieds ihdbedgianipie o oracgardDg-tokiheroup may
conditiogsKRAWRJNRRING: SRS 06 EXADRRIR 8fms, andior
follows: 10 i) acylation of an amine (IVa) with an

optionally activated carboxylic acid (V) or (VI) : The
acylatiowisredrivemietivgeoaines olibaitstaylene and/or methyl
15correspendingdaligdaraiantyaitigenarisa\entsuesrase may
methyle&ﬁ &mw'g%h%ﬂ%'{%‘c&{me& W@&%AS&@@@\O&‘% anotherby a

ether, tetrahydrofuran, dioxane, benzene, toluene

aceton|ﬁHBStﬁmﬁ§}ﬁ8ﬁ%HﬁﬁWﬂ?ﬁ@ﬂ¥W§ﬁhh%“x’itfé‘y’oxy
sodium ¢aytdeaxide sellitionersulghetameadgptiohally in the
presence, gfaw&Qin&fgam@m th%ramm;@écarbonyl 04 -
temperafiires, ?etzytve?nqmozob%rf]}dl ZOOCd pFF Cy.5-alkyl)-
temperat)ﬁres etween -1 18(518)& tlon méfi realky)
howevef8i8® Qe%%lwéaﬂamﬁﬁﬁ“ﬂaé?fﬁe%kz% *&mylammo
optionally ity halyresence!pCan @icidaiotly kingagertitiragbonyl-
dehydrafingag8np, for example in the presence of
ethyl-1- ethoxy 1,2-dihydroquinoline-1-carboxylate,
isobutyl chloroformate, thionyl chloride,
triFh@iﬁﬁ'k?lc?ﬁﬁ}@éﬂéﬁ@?%ﬁ?@@éﬂcﬁ@ihﬂ@?%@@mh&@;
methrarskiphenictaeid, d3Q pstakyenesutpbonie/acid,

@SPQ H§%Eﬁgmp@r ?ﬁ@%‘?&é‘lﬁyff’e‘%@ %ggarbonyl group wherein

propan osphonlc acid cycloanhydride,

N %\Fna &gmgy%%&ﬁ W&gy bé replaced by a oxygen, sulphur or
N, Wditiyeisheiidearbbegieni@é’camphorsulphonic acid,
WE2907/131982- 26 -PCT/EP2007/054631
N,Af-dicyclohexylcarbodiimide/N-hydroxysuccinimide or
1-hydroxy-benzotriazole, N,Af-carbonyldiimidazole,

O3 Te2 STAZERHEy B4 - BRGS0 derote
tetrafhireraborate/ Nymiethy inahpholihe;alkenyloxy, Cas-alkynyloxy, Co.

0- gwgwa@gg (]:yM}EL‘f@l\bH/ M At aMEYFRMITYi(C . o-
robor e/N eth

te%% a%ré%czao rlaﬁor\’_’[ gllso {E%p}ﬁ%ne;mmocarbonyioxy phenyl-
N ‘Rp»AﬁikApfét%?H@twiiraiﬁdmrﬁ%%évw%ﬁﬁbgﬁh@fﬁé’/méy 1-2
thylrerphalineor methoxy groups, an amino, Cq.s-alkylamine, di-{(Cys-

O-pRN aa‘mao@zt?ey&%&wﬁé\an%me;@m%% hexaft, ..

uor osphate/triethylamine, 10N, Afth |on diimidazole

o HRB RSP RIRABOT B e i ARG oramine,
with $he Additiomotaarradgingy basessuch as sodium
hydroxide solution, caesium, potassium or sodium

carbonate or hydrogen carbonate or an amine base such

as pyridine, triethylamine, N- 15methylmorpholine or
diisopropylethylamine at temperatures between -20 and
200C, but preferably at temperatures between -10 and

1NC Thaoa arviIdatinrn mav, alen ha Aarvrriand ALt wiithh A
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trimethylaluminium. Other methods of amide coupling are

WOdsEibt$Ior example in P.D."Bailey, 1.0. CollRETKERR007/054631

Morgan in "Comprehensive 25Functional Group

Int ions. 57ff., Pergamon 1995, or

i e gy o loE 8207 clame 22,
publishetlby hiBRty! 2008 HRasE SRR didae above-
therein. 36nYard i)y Cleavirgial protestiviey geatindependently of
W02007&.1%%9&5(;2Bte-tE’lf%]QE(tﬁt%a‘B%;Qééts%@%&-Qesé@t&ﬁ%ﬁn among
isopropano er, tetr rafur ater or
o i R e G O A GRSt g mefry
trifluoro2¢étacigtRyarERBY9e acid or sulphuric acid or

in the presence of an alkali metal base such as lithium
Shydroxide,gogiypibyudroxide or potassium hydroxide or

by ether splitting, e.g. in the presence of

iodotrimethylsilane, at temperatures between 0 and

100C, preferdbhj wtepipertnmnessisstorcennlOrangd SO@:n and

10However, aviregaybnethasymenzyl e another by precisely one
benzyloxycarlaB{Ma%c%t]éB iﬁ&l&a&gd é}ggéogqe(ggrlytically,

for example, e.g. with yérogen in the présence of a

catalyst such as palladium/charcoal in a solvent such as
tetrahydrofurdmgtrivetitunel fethanelCethyl -etetdtend,
dimethylformamide, 15dimethylformamide/acetone or

glacial ace'gicee)%qidde%pgr%nally with the addition of an acid

such as hyéroc%lljorlc’ acid at temperatures between 0 and
50C, but preferably at ambient temperature, and at a

hytregengpressgee ebih e 7 Oar apreferablyshoyeseasedzyl group,

tog PaF- L kWS e, @ RIQIRCLVE QMR Mr@@%methoxy
cleaved by the methods described by T.W. Greene,

P &R Wuts in "Protective Groups in Organic Synthesis",
Wiley, 1991 and 1999. 25 iv) Synthesis of a urea The

R* areaxtionfahey desivadiveid il aithcamisoayanale, (Wil sther

an optiqpﬂ%@%gmgt&ﬂrga.%%&ﬂ;xg? guekaz far, or

30example a 4-nitrophenylcarbamic acid ester - i3 carried
out in a solvent such as for example water, methylene

R* apfiRtide! Eslorofdenn ¢l berstemeachivnideomtbe, two adjacent

:jgtrahr):@mwra@toﬁmx%ﬁoﬁﬁ@@w&ﬂﬁmﬁ'ﬂ@’CQ%WQEFHF@) a 3-7-
imethy

R s T
dimethylsulphoxide or sulpholane or a mixture of these
solventshaptionaliyhevithriibre cchifitioerdfeanoatngligyid@sep may be

such as i, PUAGXICS SOWITHANCASHIIT, RAIARFHIM Ay -
or sodi cark?onat% or sodium hydrogen carbonate or

an amind A8 e 4 DGR TR ARTHES” SClprony! aroue,
Nmethyifi§étpholine or diisopropylethylamine at

temperatures between -20 and 200C, but preferably at

temperatures between -10 and 160C.
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- 10The compounds of general formula (11b) may be
WVOLPRMESI88Y analogously to ScHemes 1 and 2 StaiiRG2007/054631
from component (IVb). (b)The components of general

formula ¢y/a), %@%@MQ%&@ %&S@h%ﬂéﬂﬁ %%%W'é%ﬁ” !

NHR3 15 wherein Al, A2, A X and R3 are

defined & TFARASHBIRRHVE @ﬂﬂf&%ﬁﬁﬁ%ﬁ@ﬁfﬁ%an%&{o N,
protected&P AHY emailid), hydeoxyH carseis)-bf Ghial ligidogmsip, and/or
present by common protective groups, such as for

20exam [ ' P Green

Wuts in I'E')éﬁrotectl\)‘j gérgéﬂgfsg ?r{% aéraﬁ?: rgemgﬁess?% Waley,

1991 an§19FE 2 'ﬂ‘%%‘&?té‘&% %éb%edﬁmﬁﬂ%%m -O-CHz-
be cleavétygmethods known from the literature in the

course of the synthesis sequence to produce compounds

of formul 25are win from the I| erat e or_their
synthesujtlé]f esenbed ﬂ?t é;yéar'ﬁ od en SHIALG mﬁ”d R®
example2e?tfiéy may be prepared for example using
methods of synthesis known from the literature or

analogously, ta MWQZO0/ 36 8r one nitrogen and one oxygen
-PCT/EP2007/054 31 me hods of nthesis known from

the literaturd 28"y §c?¥6é°dgf8|"'%§5 Rgfpjed from one another by
W02006/108?9@?'159%&%&#%@&5@@&%8GI‘D.LSoamd/or
Chim. France 1966, 11,3413; J. P. Deer et al. Synth.
Commun. uallich et al., J. Org.,
Chem, 199%9%%4%?186%@0?7%@5‘ ﬂBengr{?ﬁ@ &t Zéﬂ“g]%ﬁ%(.} bond,
Commun. 2001, 31, 787. For example, compounds of
general fomxmiddgdVva) and (IVb), wherein R3 denotes a
hydrogen atom and Al, A2, A3, Kl K2, K3 and X are

A 5{taefln,gaddas in e]mlpodlment a1, m are

t
duction of the nit 0 grou mg goemnpo Sesf A3epRnpounds of

emq&mafgs(kg) ET| ztxﬁ)erem D, M, R® and R" are defined as described in

embodiment 1, 2, 3 or 4, and wherein

-L-E-G-J-  denotes a —C-C-C-C group, which may be substituted by R* and
R®, which are defined as above in embodiments 1, 2, 3 or 4.

A Bth embodiment of the present invention encompasses those compounds of

embodimenis 1, 2, 3, 4 or 5, wherein

D denotes a substituted bicyclic ring system of generai formula
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33)1(21--+coKAN_0132AKAN_ wherein

WORDIARZIAZ K1, K2, K3 and X &te defined as inPCT/EP2007/054631

embodiment 1, as 15follows. The reduction of the nitro
group |s .conveniently carried out for example in a solvent

or WM I:vents ragueous
onﬁ@ﬂh desol ion, Rydrochloric acid, sulphuric

aC|d PROSPHOTIC aC|d 2 fqt?nlc aéré acetic acid,
acetanhydride with'metals such as iron, zinc, tin or
sulphur compounds such as ammonium sulphide, sodium
sulphegenor sodium dithionite or by catalytic
hydrogenation with hydrogen, for example under a
sure of between O 5 and 100 bar, but preferably

Wee{%?'lo md' e %ﬁwﬂ? ﬁy(??gffnae Or)e(?fﬁ‘é‘?ng herein
agent, conveniently 25|n the presence of a catalyst such
as for exampledrawey nickekpattagium charcoal,
platinu i@l | Lfi
WOZOO%V/%N%Z% i C@Qﬁg%ﬁ%%ﬂ%%?ﬁ%m&ﬁrﬁ ngproxy.
with complex REHEES'SAEr @ AR Paluminium hydride,
sodium borohytiizithedodiomupyatitBGrotydietieimuliancously be

diisobutylaiunypivenhycider ceayenisaHy R M QEm, or

mixture of SOIWn §UCh Qﬁ Wﬁt?ogi%e thaqglt%hc?/gl% carbon atom
isopropanol, pentane; "Rexane cyclohexane

5benzene, toIU@Xéor@l%ﬁé’"‘é’fﬁﬁ%%?%Vd*C group,
methylprdpionate, glycol, glycoldimethyl ether,
diethyleneglycol dimethyl ether, dioxane, tetrahydrofuran,

th rrolldlnone el ethyl-diisopro mine,
N- g&e galk?l?ﬁgrp 0 ne ?Ei@éﬁ{vé‘yaﬂfﬁp.pa%(ﬁ%r Jeriote
N-C1_SalkbhoyrroRcinea niehyTaraine pyheie, for

example at temperatures between -30 and 10250C, but
preferaplybetyween 0 and 150C. (c)The components of

general formula
each independently of one another denote a Cs.s-alkyl group,

and/or
two groups R*/R together with the cyclic carbon atom may form
a 3-membered saturated carbocyclic group

and

in ail not more than four groups selected from among R’2, R™®, R7®, R¥,

# and R® may be present, and
X denotes a NR' group, wherein

R denotes a hydrogen atom or a Cy.z-alkyl, allyl or
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15(V),(VD(VI(IX) wherein R4, R5, Re and R2 are

Wogedinegt ascin embodiment 1, a2tk wherein Q/01PGaTHRES07/054631

for example a hydroxy or C14-alkyloxy group, a halogen
atom, an alkyloxycarbonyloxy or acyloxy group which
may optionallﬁ‘b%}%rr%é%é’a atagﬁy amino, hydroxy,
carboxy 20or thiol groups present by common protective
greups, stehcasciolf example those described in T.W.
Greene, P.G.M. Wuts in "Protective Groups in Organic
Synthesis", Wil%y 1991 and 1999, and the protective
gréups SFUTEH &an be cleaved by methods known from
the literature in the course of the synthesis sequence
2519 pragidee:sempounds of formula (1), are known from
the literature, or their synthesis is described in the
embodiments by way of example, or they may be

préfarea for Exafiil& uSAT iidmBeReBR: AR SROKRH ATt

from the literature or analogously to methods of synthesis
known fromdhediterabiiic as deserbad-forexanmle 30 hyaroxy,
W02004/87646, ¥O$§%459¥%8/§096132342 or
US2007/001°881% * Wo208 7/ 15082 4P

-PCT/ER2H07/054631 In the reactions described above

any reactive groups present such as hydroxy, carboxy,

-L-E381100, lkylaming SIARIROPEAHPSHBAYDE RIS ed by R? and

R3

R4

during the reaction by conventional protecting groups
which afe'dB8ved again after the 5reaction. For example,
a suitable protecting group for a hydroxy group may be
theidnetyaxyydrenay ey, titaethylsilyl, acetyl, benzoyl,
tert.butyl, trityl, benzyl or tetrahydropyranyl group. 10
Suitable protecting groups for a carboxyl group might be

thERPRAAISTAIRRSIN, Bthyl, tert.butyl, benzyl or
tetrahydropyranyl group. Suitable protecting groups for

anaasrm%l 1 : ﬁ @Hgy,l%pmlgr{gﬁémm%gr%p&mtght belthe 15

acetyl, trifluoroace enzaoyl, et carbo

ot oA N RS RIE OURLREORS andlor metny
methoxyBERANHPANE SifReEERG Bt Biatfisi anglky! group may
additionaghgrfaiivthe anstintgaangspitel phthal yhg ravphdror a

exampl%u@sﬁwé@up@ﬁ%%g%\ﬁ? eQﬁQHé)af 99@8@'@%9&%&8&&9 carboxy,
may be 20@{ [

ethylsilyl, diphenylmethylsilyl,
tert.butyfdind ﬂ;o/f(é/ify?lr Or¥1§ ?%%rgrxy-l-methyl- ethyl

group. Other protective groups which may be used and
theircleandngracecdeseitoeslipish. Wenéreeme il Gidvh or a hydroxy,
w "Protect] QupsAn Qrgani nthesis:, Wiley,~

2 B A L980. Ho reciE b Loen iy €
opflOAETK e Rt Rty He-erRb it e anp Ly Co
hydiddpsigencamiaeprcouy!seiverntpe.g. in water,
isopropanol/water, tetrahydrofuran/water or

dioxane/water, in the presence of an acid such as
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30 trifluoroacefic acid, hydrochloric acid or sulphuric acid
woqoon/ibeggresence of an alkalignetal base suchras bty 054631

hydroxide, sodium hydroxide or potassium hydroxide or

by ether splitting, e.g. in the presence of

iodotrimethyf&i 15> 8t t8mperatures between 0 and

100C, preferably at temperatures between 10 and 50C.

W02007/131983: 845 el EBAY QL4653 HINBY @heyBen and

benzyl, methoxybenzyl or benzylaxycarbonyl.group is
cleaved hydrauE g o oot eploy prscisely one

hydrogen in ti@siedlssebsiieedidnipLtch as
palladium/charcoal in a solvent such as methanol,
ethanol, ethyl.a.pegtate,dimethylformamide,
dimethylformamide/acetone or glacial acetic acid,
5 optionally with the addition of an acid such as )
R™ hydRrbriBRotievicng e sampsmfured e alidan Deant Bo@, or if R is
butrpeeferably @ttambians tempe atyoenand atadydiogen: -
pressure of 1 to 7 bar, preferably, however, 1 to 5 bar. 10
. A m@thO_X}/benzyI group may also be cleaved in the
R aBfeenct BPAATDRIUEMY HyeRéuditgg atom. may form together
cerium(Wijathmeathamatirate B8 goiventrsuichas group, or
methylene chloride, acetonitrile or acetonitrile/water at
4 er 0 50C, but preferahly at .
R e i st e el LI T B b T poont
cleaved SR AR PR MY SMBORSRIEHISINIAE fATBCsGRaME) & 3-6-
such asmestbsienheachioritle @btemperatures between -35
and -25C. A 2,4-dimethoxybenzyl group is preferably
cleaved in trifluoraacetic acid in the presence of anisoie.
20 A torl DL Bt EST LIRS STOL S Breiel By
cleaved by tFRRORYCIFH BTOARSIERY SRRMNGS RFifltiroatBYien -O-CHz-
acid or hydrochtac acid, optionally using a solvent such
%mggglg%ﬂy(qggqhdioxane or ether. 25 A phthalyl
group is preferably cleaved in the presence of hydrazine
or a primary amine such as methylamine, ethylamine or
M ritnsigamiheni auselitdnd Suck ndhmdthesitinethapoldy ring
isopspaacly Riuene/waterion dipxane at temperatures
between 20 and 50C. 30An allyloxycarbonyl group is
cleaved by treating with a catalytic amount of
tEtrakleAS R0 SPRINS)- PRMAIBRAND) oRetBeAL Ry fhyny!
solvegrbgpcinas tetrahydrofuran and preferably in the
presence of an excess of a base such as morpholine or

A

R 1dgégti€r3neqjongoat rt]e'orp@%rrﬁ}gg?g between 0 and 100C,
prer}erasb?y 5? aﬂ?bient%emperam're and under an inert

gas, or by treating with a catalytic W02007/131982- 33

A TthREIBHIP200 ¢/0bd &kampuatioh encompasses those compounds of

emplligedHRhenyIphesphine)rBRdium@ehiqrde, ina SOVERL cinbetore

such as aqueous ethanol and optionally in the presence
of a base such as 1,4-diazabicyclo[2.2.2]octane at
temperatures between 20 and 70C. 5Moreover the
compounds of general formula (1) obtained may be
resolved into their enantiomers and/or diastereomers.

Thiiec fAr avamnla thoa A~armninnAiliinAde AfF Aanaral farmiila 1
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phases or by recrystallisation from an optically active
wogolventaisby reacting with 20 g@n-optically activiesT/EP2007/054631
substance which forms salts or derivatives such as e.g.
‘esters or amides with the racemic compound, particularly
definRf R MR 4R%ivatEa dBPiFETRES or alcohols thereof,
and separating the diastereomeric mixture of salts or
derivatives thus obtained, e.g. gn the basis of their
differences in solubility, W@st }K,e free antipodes may be
released from the pure 25 dlﬁiste‘@omeric salts or
derivatives by the action of seitaPle’agents. Optically
active acids in common use fare e.g. the D- and L-forms
of tartaric acid or dibenzoyltartaric acid, di-o-tolyltartaric
.acid, malic acid, mandelic acid, camphorsulphonic acid,
el‘L‘h%riutamic acid, aspartic acid or quinic acid. An optically
active alcohol may be for example (+) or (-)-menthol and
an c?ptically active acyl 30group in amides may be a (+)-
-menthyloxycarbonyl, for example.

fnorganic or organic acids. Acids which may be used
i8 purpose include for example hydrochloric acid,
hydrobréimic acid, sulphuric acid, methanesulphonic acid,
pho[sphoric acid, fumaric acid, succinic acid, lactic acid,
citri¢ acid, tartaric acid or maleic acid. 5 Moreover, if the
ew compounds of formula | contain a carboxy group,
may subsequently, if desired, be converted into the
safts théreof with inorganic or organic bases, particularly
for pharmaceutical use into the physiologically
acceptable salts thereof. Suitable bases for this purpose
An gtickrde fimextaniipleptGsodinme tipd rendoep petassiosa compounds of
the BYdERNidaCYcoBexYamipe siliapolamine,
diethanolamine and triethanolamine. As already
mentioned, the compounds of general formula | as well
D asdeireeritciiasygebsmalintiomm ersiahe tigstsrdormers
and the physiologically 15 acceptable salts thereof have
valuable pharmacological properties, particularly an
antitifombetic astivity, which is preferably based on an
effecton thfombigeor factor Xa, for example on a
thrombirkinhibiting or factor Xa-inhibiting activity, on a
prolonging effect on the aPTT time and on an inhibiting
effect on related serine proteases such as e.g. urokinase,
factor Vila, factor IX, factor XI and 20factor XIl. The
A Stbampodindslistéet iprthenexpentiverntatsectrniasdeompounds of:
embwRstigaied fortheks effect @Hiéh%ﬂ@hﬂ@%@@c@hﬁ?%%&ﬂ%ﬁ the chain
e 010w, WOROOTI 31082 35, B T/EP2007/054651
ethod’ %nzyme- inetic measurement with chromogenic
substrate. The quantity of p- nitroaniline (pNA) released
from the colourless chromogenic substrate by human
factor Xa is determined photometrically at 405 nm. It is
proportional to 5the activity of the enzyme used. The
inhibition of the enzyme activity by the test substance (in

ralatinn tAa thoa ecAnalhviant ~Aantral ie Aatarminad A+ vviariAalice
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15for each reaction mixture Substrate S 2765

wdShnmmoegenix), final concentration: 0.3 mM/I (1ASWEFB007/054631

each reaction mixture 20Test substancefinal
concentration 100, 30, 10, 3, 1, 0.3, 0.1, 0.03, 0.01

ACRTS, D HBIVRIEA 1Me FSCERFE' PRTTPH YT $ahae obtained by
mettodedntratad startingesetutiormpfrthiteshgubstanise or

25solvent (control), 175 pl of TRIS/HSA buffer and 25 pi

of 65.8 U/L Factor Xa working solution are.incubat
lor 15 el R e B g TR
2765 working solution (2.82 mMo1/1) the sample is
measuregkin a m@otﬁometer ectfaMax 250) at 405 nm

for 600>%eco d 37cO WO02po 431982 36
-PCT/E@ZQ alu on: 1 Deter ng the
maxmunﬁncre%se ( eItaOD/m utes) over 2 easurlng
points. 5 2. Determifing t % dphibition based on the
solvent control. 3, Plotting é‘?‘dosage/actlwty curve (%
inhibition vs substance concentration). 104. Determining

the IC50.1By intarpolating theX-vaiue (substance
conce‘ﬁ}tratlo ) of the d ageﬁ}c‘ﬁ%mcurve atY =50 %
inhibitidh. £ dstested had an IGR0 value of
less than 100 pmol/L; 15 The compounds prepared
according to the mvé:f’*ntlon a nerally well tolerated. In
view of their pharmacologlcgl properties the new
compounds and the physiologically acceptable salts
ther%gf ar% tE‘b I% for}éh preve@t are %Oﬁ tngergén?%oned in
venous and arterial thrombotic dlseases SUCh &s for
ex&MpRE T ptevention and treatment of deep leg vein
thrombosis] tfirombephjebitidlyfer praventingagoaciusiopdoxy,
after byp@a$§oqp%ﬁﬂgn@mp@rmgnlm&gww@a%ups such as

occlusion.in peripheral aée%%kdasi%azs q?—QQnE% G.M. Wuts in
preventing &nd treating puimonary embotism

dissemin&tetF iR PaREH Corritaion e sélere! 981 and 1999,
sepsis, fanpteyentiaghangrdceatin g/a iy patigniswith methods
exacerb%g@rp{r&gﬁgﬁé%d%atlng ulcerative colitis, for

treatlng and reventln%’goronar y thrombosis, for

or RIS MR RED SE TR GPEIR U i example according
additiore, thecbiigounhtisadeontiggeoithedidventivivapesly o the

suitakle dernBoamtibikmbhaticsipartdndhrend olyticoos/s 7645 or in
tregtmeits ,ﬁgglpzas for example with

Scheme 1



alteplase, reteplase, tenecteplase, staphylokinase or
WRHEFtokiI88e, for preventing lohg-term restenoSiE aft®2007/054631
PT(C)A, for the prevention and treatment of ischaemic
events in patients with aIIOforrns of coronary heart
,Qliseggez, for preventin mé}aﬁ*t%is and the growth of
¥ turfoufs and inflam rocesses, 35e.g. in the
S fentef pulmonary p_;\ sis, for preventing and
treating W02007/131982 37 P CT/EP2007/054631
rheumatoid arthritis, for preventing and treating
fibrin-dependent i§&{i&"adhesions and/or the formation of
scar fissye and for Opromoting wound healing processes 5
The ¢ nd:s SpeCcHi g may also be used as
armtic cohnection with the preparation,
storage, fractiona R@gr use of Whole plood or RS e
therapies, e.g. for g0ating prosthesese ailficial heart
valves and caffi&ters for reducing the risk of thrombosis.
10In view of their pharmacological properties the new
compaids and the physiologically acceptable salts
thereof are also suitable for treating Alzheimer's and
Parkii: disease. On 'ratigpr?ale for this can be seen
for gxaniple.in the folldWing[fingings, from which it can be
concitidec:thal thrombin inhibitsts or faE XA pkTkfors,
by inhibitifigthrombin formation E%r activity, could be
15valuable drugs for treating Alzheimer's and Parkinson's
disease. Clinical angii ekp&ftiental studies indicate that
neurotoxic mechanisms, for example the inflammation
that accompanies the 4ctEALBH B ProteakEs vrihe
clotting cascade, are involved in the dying off of neurones

following t’i"réinlpa\ égeo% Various studies indicate an

involvemefft in-neurogggenerative
20processes, e.g. followi }groke, repeated bypass

i) ORSLANRNS, QY traumatic brdin injury. An increased
thrompin activity was able to be detected for example
some days ajﬁér pﬂriioheral nerve damage. It was also
shown that thromibin tauses neurite retraction and glia
proliferation, and apoptosis in primary cultures of
neuroneg-tihgd iguroblastamg]cells (for an overview see:
Neurobigl. 28Aging, 04,:25(6Y%, 783;793). In addition,
various in Yitro’studies dn the brains of patiente i ormHie te)
Alzheimer's dise_)asé inditiatethatiRigAsiiays a part in
the pathogenesis of this disease (Neurosci. Lett., 1992,
146,,152-54). An accumulation of immunoreactive
thrombin has been detected in neurite plagues in the o
brails of RIHEIM &S BaHEHR CTARER Do Strx R gon verted in-situ
vitranth &t 'Hanaraliie 80 |igoasl s sapate in thiegegatiation hydroxy,
and stimulation of the production of Amyloid Precursor
Protein (APP) as well as in the cleaving of APP into
fragments which can be detected in the amyloid plagues
in the brains of Alzheimer's patients. It has also been

shown that thrombin-induced microglial activation in vivo
laadec +A \AM/NONNT7/121009 20 DOTI/EDONNT7/NEARD21 +thaoa
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20 The new compounds and the physiologically

waeceptabissalts thereof may besused therapeutisgitysithoo7/054631

conjunction with acetylsalicylic acid, with inhibitors of
platelet a&gregation such as fibrinogen receptor
W G SRR Vi b ANERe Y trichloromethyl or
roxifityéaxy, withpphysiological activators and inhibitors of
:Ee E@H@ﬂ@téyﬁﬁmt@gde;%@?ﬁ%i@m{%ﬁﬁh@Sﬂ&ﬂ)ﬂiﬁowr& from the
er : | a ombin), wi
Lo o A B AL RS Berrorvoarvany
pra8lg el uGEBRRIhE YRith P2T receptor antagonists
(e.g. cangrelor) or with combined thromboxane receptor

antage '?é%@(éb( @fg‘ﬁﬂsﬁvb@ﬂm kS ﬁ%r%nq—e%rpggﬂej)mgp-tgg‘@arried out
dosage required to a%an such an effect is

Vv
appropriately’ T.07°60 rﬁ&?ﬁgﬁ,“ﬁ(raer?@}%%ﬁlr 8563 459, iy the conditions
mg/KyBY RtFaiferitstizysuter andolo3térsommgl/kg,

preferably 0.1 to 10 mg/kg by oral route, in each case
administered &40 4 HERes 0 WARAA TR 82 A0uec
-PCT/EP20%7/O§46§& Eor this purpose, the compounas

of formulgeirp?@f)'graec' écé8%ﬁ/ b to the invention may be
formulated, optionally together with other active

substances, with®©ae/anderednartieanyentional.canFiers

and/or di'Ue”tSs&rgs%HBiﬁi;OﬁQeéét&r %nh%ﬁg%%tﬁeags!gﬁgﬁfe such as

microcrystalline cellulose, magnesium Stearate, .
polyvinylpyrroliﬁ‘(?ﬁ‘é(fegﬁr?é‘l% > FRVREPIO b B RRfétrachioride, ether,
water/ethanol, {sHesyjoero|diweatet/sorimitok. toluene, acetonitrile,
water/polyethylgreiysehapiapy rnegemncatdsieaiM hydroxide

alcohol, carbo Icellulose or fafty spbstances such
as hard fat or ;%)lﬁg%%%hﬁ%iargg ?ﬁé?gé%,/n?oyplpo foaesence of an
conventional gaIRAR SR FapAiETRESE Gh!TDRE RS Sptween -20 and
coated tablets, B&pSLidesp piawatey st strispensionshetveen -10 and
suppositories. Thgsmew compounds and the

physiologically acceptable salts thereof may be used
therapeutically in conjunction with acetylsalicylic acid,

with inhibitors df'BIRTSRCAGRFEGANEHSGER A8 FsHisbenvith the free
receptor antagedisteifenglyibchxmabedkeptitbaitdectivating agent or
tirofiban, rox'f'%WF%W@Q’P@F@%H%%%% ,%Fé(%ence of ethyi-1-

inhibitors of'thet%lottLQ%_s hst{gm and the recombinant

analogues thereor (6.g- Protei &SR -SHadEHfbiRgouY
with inhibitors 6hADPLRiECcEHaYgheyRikohiteiyichiorosilane,
clopidogrel, ticlopidife) chii B 2TiseceptRiREMMUStT:honic acid,

.0. I I ' ; -
(e.g. cangrelor),enwith.combined.th %ﬁ@%ﬁ?ﬁ&gf

antagonists/synthetase inhibitors (e.

Experimental SESBAC™YS PRREGSHE WA BRI Bl igreeid
intended to illustréitentiydrifveltionjouithioertyRBrestiititg

its scope. As anulesimetingpirisARMeL ok Ysuiphonic acid,
1H-NMR and/or mass spectra have been obtained for the
compounds prepared. Unless otherwise stated, Rf values
were obtained using ready-made silica gel 60 F254 TLC
plates (E. Merck, 30Darmstadt, Item no. 1.05714) without
chamber saturation. The R1 values obtained under the

Nnarmaoa Alav wwara Aoatarminad ricinAa randyv, mMadA
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is unclear whether the compound in question is a pure

welesepisormer or a mixture of epgptiomer and PCT/EP2007/054631

diastereomer. The HPLC-MS data were obtained under

the following conditions: 10 Method A: Waters Alliance

2690, Waters z0200F0iasexgpaveeimidervitiidigsescinimide or
array detector 996ydrivg-hwhieiphasenuges was ddfdazole,
water with 0.10% Egéo%:aéeﬁoﬂ tF\J’?\IWI‘%‘ Qega/&gtlﬁ:"af‘ Jr[)nnium

in min %A %B flow ate in ml/min O

200.109551.00 5" %ﬁioéﬁef’ﬁé“&fﬁi’*&i?é?wﬁ%s% (reggptriazok-1-yl)-
was an X-Terra" MOt esmaiyuEopivy deBafimrob8tite! V-

mm. 25Diode agraydieteeiimniank, Rﬁﬂ’v’ﬁaﬂ%ﬁ@z@zot ;azoM -yl)-

wavelength range, 41,500 nm.| ethod t{f‘ hosphate/N-
Alliance 2695, PDA Detector 2996, e Mo Uorﬁg gephate

used was: 30A:; WEMFW?HW‘BW‘PEP@U%%@?@WW&%@
in min %A %B fldwrateyinreniimitme 4020023182kl hyiamins,

-PCT/EP2007/0pA63%60,R0970:3:20 Q‘l%@ér%ﬁg)spmne/carbon
ik T .

was a Varian M crosor
% 30 mm base such as sodium hydroxude soiu‘tson caesium,

potassium or sodium carbonate or hydrogen carbonate or
an amine base such as pyridine, triethylamine, N-
methylmorpholine or dilsopropylethyiamine at temperatures
between -20 and 200°C, but preferably at temperatures
between -10 and 160°C.

The acylation may also be carried out with a carboxylic
acid ester (V) or (Vi) and the amine (IVa) by activation with
timethvlaluminium,

Other methods of amide coupling are described for axample
in P.D. Bailey, 1.D. Collier, KM. Morgan in "Comprehensive
runctional Group interconversions”, Vol. 5, page 257#.,
Pergamon 1995, or in the Houben-Weyl Supplementary
Volume 22, published by Thieme, 2003, and the literature
cited therein.

i) and ity Cleaving a protective group

Any protecting group used may optionafly subsequently be
cleaved for example by hydrolysis in an agueous solvent,
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Diode array detection took place in the wavelength range

wa26:389:8m3. 10Method C: Waters Alliance 26950'?)%52007/054631

Detector 2996. The mobile phase used was:

water with 0.1 % HCOOH B: acetonitrile Wlth

0.1% HCOOH £3+imeaieinperrosanosBaiewietiadidreiiamitvater or
0.009551.60 4.5018901:68, 20 fihprstationaryohaseddsed

was a YMC-Pagk QS-AQ &%‘JWGro%iﬁgﬂc%t@drgmﬁﬁ%gnc acid or in

mm. Method D: Waters Alliance 2

2996. 25 The rﬁ%%ﬁé%‘ﬂ%?&e‘%’éﬁ”&%g?%@'\Rﬁeﬁ%ﬁwﬁﬁf)}i"‘““m
% HCOOH B: dvetonitrlsadithriide ¥iEe OQtarsiermhydroxide or by

mm9%A %B flowtratespnimlinain. %0&99%%5%6%1‘ iodofrimethylsilane, at

4.5010901.60 9%2
-PCT/EP2007/054§§%#§J§’< " The Tollovirg =P

abbreviations dFSREEIUTHRERESR 1 BtFER<SB he tests:
DCMdichloromethane 5DIPEAN-ethyl-diisopropylamine

DMFN,N-dimethylfeuzamide HLokatbanehsat SHMAIBY carbony

hour(s)
10HATUO-(7-a2abens SRasS- MY e RN 1Ga a B iRaiRls) <-0- with
uronium hexaﬂﬂéﬁ?fg&%é%f;@@resence of a catalyst such as

palladium/charcoal in a solvent such as tetrahydrofuran,
methano!, ethanol, ethyl acetate, dimethylformamide,
dimethylformamide/acetone or glacial acetic acid, optionally
with the addition of an acid such as hydrochloric acid at
temperatures between 0 and 50°C, but preferably at
ambient temperature, and at a hydrogen pressure of 1t0 7
bar, preferably, however, 1 o 5 bar.

However, a proiective group may also be cleaved by the
methods described by T.W. Greene, P.G.M. Wuts in
"Protective Groups in Organic Synthesis", Wiley, 1991 and
199¢,

v} Synthesis of a urea

The reaction of a derivative (VHla) with an isocyanate (VI
or an optionally activated carbamic acid [X — such as for
exampie a 4-nitrophenylcarbamic acid ester - is carried out
in a solvent such as for example water, methylene chioride,
chloroform, carbon tetrachloride, ether, tetrahydrofuran,

dioxane, benzene, toluene, acstonitrile, dimethyiformamide,



I. vac.in vacuo conc.concentrated minminute(s) 15
WOEMIMIRBEneethyl-morpholine Rfret@ntion factor RtreteTRRIT07/054631

time

TBTUO- (benzo{igrla N,NN1-tetramethyluronium

tetrafluoroborafe Bg'f' 8%1’1‘%%%?%’%&%%%&’&%@ these

acid TH EtetraW&l@Tﬁr@tﬁ“W@iBO@Wi@l@@ﬁimof an auxiliary base

-PCT/EP2007/05463sét@miplardxide solution, caesium, potassium or

(2R,4R)-4- metanggF%gé%eoq‘s%&u?ﬁwg%en carbonate or an
acid-1-[(4-chloro-phenyl)-

amide]-2-(2- m@fﬂ?fjfﬁ% HIRFaRYHDSSBEIMBMN: My ot

amide oo (a)rethylmorpholine or diisopropylethylamine af temperatures

(2R,4R)-4-metboxy-pyrsoliginesd-earhexylieasid 468 mperatures

hydrochloride) ( 1, 1-tert.butoxy
(2R,4R)-4- metﬁ%g\%% E|3rquﬁ§hd|ne g - 10dicarboxylate are

dissolved in 50 ml THF, 50 ml 6N hydrochloric acid (300

mmo) eveproed cinetheimixtule {8stinegtbEonthnesised anaiogously
houssshamssactipnraidineds auepQmied (@ dryness

i.vac.. Yield:7.89 g (quantitative) C6FIL11NO3 (145.16) x

HCI
{b)  The components of general formuia (IVa) and (iVh)

KA
K? 1 (1va)
ST ATTUNHR

/ \/A“ 2

/L A (1Vb)

1

wherein AT, A% A7 KT K2, KE, X and R® are defined as in embodiment 1,

and
which may optionally be protected at any amino, hydroxy, carboxy
or thiol groups present by common protective groups, such as for
exampie those described in TW. Greene, P.G.M. Wuts in
"Protective Groups in Organic Synthesis”, Wiiey, 1991 and 1998,
and the protective groups of which can be cieaved by methods
known from the literature in the course of the synthesis sequence
to produce compounds of formula (1),

are known from the literature, or their synthesis is described in the

embodiments by way of example, or they may be prepared for example

using methods of synthesis known from the literature or analogously to
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WRRARI1 s -chloro-phenylcarbamoyl)-4-methexyrmprol 7/05463 1

dine-2- carboxylic acid 2013.5 g (87.8 mmol)
4-chloro-phenylisocyanate are added to a mixture of 7.89

g( A%g@?ﬂﬁ%ljsyﬂihesns known from the literature, as described for exampie
(2RIARPDGEPOR Frivlidide-Rroaastic Bull. Soc. Chim. France
aciddagdrachlagde m 288 mlb% aglerussedinr, 32, 2555; G. J.
hygrogen.carhonate selition,apd gtrred for 3h abBo(,

Anot%er 0.6go the 1socyanate are adde gﬁdjthé %rlmg stal

mixtirE St 6P HnSthéf hour. Then the reaction

mixture is cooled and filtered to remove the 25solid. The
50“%%%?15@%%%%@%; Eg\%%ﬂﬁ@@'&ﬁ ﬁb§§§§ﬁ$§§b), wherein R®
combined a cidified wi queo ydrac c .
O e O AL e s i o defnes
dicHIGToRtetRgAE! THY EBmiBREEIdY Edechragebaréro group of
driedoncsadiurngsutphidtenfiltefed and(Bwaporated to

dryness i. vac.. Yield: 10.09 (76%) 30Rf value: 0.47

(RP-8; methanol / 5% spdium chloride solution 6:4)
C131-115C1N204 (%95. A\a&/j;\)2007/131982- 44
-PCT/EP2007/054631 l\@s sgsctrum:(MXH)t: 299/301

(chlorine isotopes)™ k'™ a™ >N
(C)(ZR,4R)-4-methoxy-pyrro|idine-(*jl—,Z-dicarboxylic
acid-1-[(4-chloro-phenyl)-

amide]-2-(2-methy1-1,@1,3,4- etrahydro-isoquinolin-7-y1)-

amide 248 mg (0.266 m Ifg‘}ﬂ\2

2-ethoxy-1-ethoxycarbo, 1-112-\dihy@iroqﬁl<ﬁbline are

added to a solution of 299 Mg (1 Himol)
(2R,4R)-1-(4-chloro-phenylcarbamoyl)-
4-methoxy-pyrrolidine-2-carboxylic acid in 2 ml THF and

stirred for 30 min. Then 162 mg (1 mmol)

2-mEtRAIN 2, 3 4-fetrahydrdis agdinain-seliiamaserapabodiment 1, as
10aduecsand the mixture is stirred for 18 hours at reflux
temperature. The reaction mixture is concentrated i. vac.
and_purified by chromato raph}/ on silica gel (eluant: ,
DCIT [BHEHEAMMHOHREEE) DA 9By, SplBfs: oS frigramele in
(396) solveRfajaiiiaure A1s¢sitivks geth as water, agueous ammonium
dichiosamethans!sthanehammeniadmiitQdd, phosphoric acid,
15@%(:%1!3\!:%%3 ﬁé‘%@é_%;ﬁ@%%%&%@%%ﬁt%ﬁ fron, zing, tin

443/445 (chlorineisotopes owing compounds

mayfb%@'Bﬂﬁab%?@aoaﬁaws%é@@@mwmm|ao¢ir@msu'phide or

Massqeakiit)DiE/piRl Catalytic hydrogenation with hydrogen, for
example under a pressure of between 0.5 and 100 bar, but preferably
betwaen 1 and 50 bar, or with hydrazine as reducing agent, conveniently
in the presence of a catalyst such as for example Raney nickel,

palladium charcoal, piatinum oxide, platinum on mineral fibres or
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2 0-'3010)0 0 25% (m-H) = 441/443 (chlorine isotopes)

wRpvaluer®B7 (silica gel; DCMHBtOH/NH3 = 90: B 1)ER2007/0545831

(2R,4R)-4-methoxy-pyrrolidine-1,2-dicarboxylic
acid-1-[(4-chlorophenyl)-amide}-2-(2-methyl-1,2,3,4-tetra
hydFOS4By Eih SRR FARMUE'S GH5" &9 879 Ridpm hydride,
A5 HABY Ghlohirisidsotopis) ReacR@0hmird MeitiddiAgiuminium
WOR2R6461 3408445y RGT{ERANET @%%Sﬂf scilveﬂis such as water,
(2 -4- -pyrrolidine-1,2-dicarbhoxylic
L el e e R
etré’ﬁi?a%%‘ab’ﬁﬁ%oﬁﬁ'%’-‘i/ﬁif‘éﬁrﬁﬁf&‘ ., methvipropionate, glycol,
glycoldimethyi ether, diethvlenegiveol dimethyt ether, dioxane,

tetrahydrofuran, N-methylpyrrofidinone, or N-ethyl-diisopropylamine,

N-Cqs-alkyimorpholine, N-C..s-alkylpiperidine, N-Cy.s-alkyipyrrolidine,
triethylamine, pyridine, for example at temperatures betwsen -30 and
250°C, but preferably between 0 and 150°C.,

The components of general formuia

) H
0 N.. 8]
Thw e 1
a N Q N 0sCaNM gt M
H
R R° R =&
V), (V1) (VI (1)

wherein RY, R® R® and R? are defined as in embodiment 1, and wherein
/Q" denotes for example a hydroxy or Cy.4-alkyloxy group, a halogen -
atom, an alkyloxycarbonyloxy or acyloxy group
which may optionally be protected at any amino, hydroxy, carboxy
or thiol groups present by common profective groups, such as for
example those described in T.W. Greene, P.G.M. Wuls in
"Protective Groups in Organic Synthesis", Wiley, 1881 and 1008,
and the protective groups of which can be cleaved by methods
known from the terature in the course of the synthesis sequence
fo produce compounds of formuia {1,
are known from the literature, or their synthesis is described in the
embodiments by way of example, or they may be prepared for example
using methods of synthesis known from the literature or analogously to
methods of synthesis known from the literature, as described for example
in W0O2004/87646, WO2003/45812, WO06/32342 or US2007/0015812.
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I'cl NaNN 0,.?, 41% (M-F1-1)t = 413/415 (chlorine
WQ2etaed s = 1.18 min (Methed1B) PCT/EP2007/054631
(R)-pyrrolidine-1,2-dicarboxylic
acid-1-[(4-chloro-phenyl)-amide}-2-(1-
0x0-1,2,3,4-tetrahydro-isoguinolin-7-y1)-amide Example
In tﬂe reactions describéd above any reactive groups present such as hydroxy,
carf®;4 Rrdemethoxyi2emethyirpy roliginesty2 wdicarexytic during the
rea@%@i'%’[%‘%ﬁﬂ&iai protecting groups which are cleaved again after the
reagi%henyl)-am|de]-2-[(2-m_ethyl-1,2,3,4-tetrahydro-|sogumol
m-é‘-yl)-amlde (as the trifluoroacetate salt)
10(a)1-tett-buty1-2-methyl
For(%SéR;AeR)%ﬂiﬁi%bl@X@hﬁemmh)dr@)ﬁOidﬁi@eh%fcgoxy group may be the
icarb M. 3 ol).
e L LR G v
CIEOYGHGH 874 E P (34.2 mmol) dilsopropylamine in 200 ml
15 THF and stirred for 10 min. Then the mixture is cooled
SulgPlagrokitingoRBREdWith SEMl oA BIPs g (J 4he trimethylsilyl,
metnrin el -tert bliytyb@aviathiit2 SR wnvietoky-2-
methyl-pyrrolidine-1,2-dicarboxylate in 200 ml THF. The
Sué@tiﬁ( urretgs tpeatgd to Ogawithi% gna%ﬁhlgur, and then cooled N
10 -78C. 2l (35:7 Thimol) metAyHotiue Srd AR aEpup might be the
aCEifo pw S AR PR mixBRE Y stirrei@Tvrcarheuis atte7gmitoxycarbonyl,
benkhieryGarnb@Psatnaynmeticiehioride saldgiiastasgRededgroup and
ad ORISR, ' ' 007/131982- 46
-PCT/EPZ%%%@%% If?ﬁle'r}%'%ﬂe%r% |itgiioqr%ixed with water
and extracted three times with ethyl acetate. The
Forctipitied Briabicpriases arewwrieceorstbotilarospiphates; a
trinfétieyien) aogrevgpesaiesd 0w duyatmIRAsIOiYe isydroxy-1-methyl-
ethﬁ/ltér,l(g 1 by colqmn chromatography on silica gel_ (DCM /
e0H 4:1). 5Yield:4.2 g (69%) R1 value:0.38 (silica gel;
dichloromethane/methanol = 80:20) C13H23N05
Othea TRo8B)i M s sp ediaymiled)sed aadlOEy) nietliyl are described in
T W2SIEARP- & methoxy-Bronetid-ouieiinewntapdaie wikey,

1981 and 1288,

Any protective group used may optionally subsequently be cleaved for example
by hydrolysis in an agueous solvent, eg. in water, isopropancliwater,
ietrahydrofuran/water or dioxane/water, in the presence of an acid such as
trifluoroacetic acid, hydrochloric acid or sulphuric acid or in the presence of an
alkali metal base such as lithium hydroxide, sodium hydroxide or potassium
hydroxide or by ether splitting, e.g. in the presence of iodotrimethylsilane, at
temperatures between 0 and 100°C, preferably at temperatures between 10
and 50°C.
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(trifluoroacetate salts) 800 mg (293 pmol)
wdztertsbudyb2-methyl -32- PCT/EP2007/054631

(2S/R,4R)-4-methoxy-2-methylpyrrolidine-1,2-dicarboxyla

te are dissolved in 2.5 ml DCM, combined with 2.5 ml

15TFA and stirred for 16 hours at RT. The reaction
Howéxéureamevaporﬁé&diﬂ)dﬂwess be¥@@loxycarbonyl group is cleaved
hyc%é% @ereﬁgny QJ% 8 %I{Tﬁ%%gwg%@ar%ence of a catalyst

H15 321 iOMass'spetctrurp :(M+H) h f N o
C)sta?l Fﬁéﬂ{ﬁ In a solven! such as meét ano e‘t anol, ethy

acq@gz m%@ﬂm@rﬁ@mhwwmﬁﬁ’@%@ﬂ@ or glacial acetic acid,
optilicarpaxylaie a2t sngr 146 %m@%m‘?m%hiorlc acid at temperatures
bet@éﬂ%%ﬁé éOQ@Mﬂe?egﬁ z¥£| Lo rgé)rl} 'eprg % ra f%éb%)ﬁg a{ a hydrogen

(as the trifluoroacetate salts) are dissolve
PrepRai OB O MLiRE RISt O VAT (b@’z%ﬁbl) DIPEA and
then combined with 0.3 ml (175 pmol) benzyl
A eblespfeemaleyddie maixuis isstiselddan 1ML ICAR oxidising

for 16 ours RT. Then th reactlon mixtur
agéﬂ@guc ;:'s (t) AUm( Q?mm urn mpurlfled% ci_Jugli' % as methylene

evaporated down'. and

Ch‘%% T4 05 F RV Y RingIRamsgem) of between 0 and
50°C 16 RANOBL(BOT728)e WRRPBTHLBA 982-47 -
PCT/EP2007/054631 Mass spectrum:(M+H)+= 308 The

A nf@ I'Q) dépﬂg‘cl%&?ém&@é%k%% trg‘ppgég%g—i gf gﬂ tp¥1brom|de ina

-4- methox -2-methyl-pyrrolidine-1,2 dlca

S°*§a Bv'%‘f APy 6%‘%9%&“8”1?38?%&? m@mf@)m 25°C.
C16H21NO05 (307.34) Mass spectrum:(M+H)t= 308

A ABhthensEnzyl group is preferably cleaved in trifluoroacetic acid in the

(S g%?thoxy 2-methyl-pyrrolidine-1,2-dicarboxylat
pree 1%%?183](370 pmol) 1-benzyl-2-methyl

(2S,4R)-4-methoxy-2-methyl-pyrrolidinel,2-dicarboxylate
A tarfddigsoltetbiniomtebmetiangl anddermbiingdawitht. #eating with

an 'HbGGQ@CFPné@|)@%%@H§Q:U§é@h5#rﬂmg£%%e?t%u%%ﬂonaliy using a

el
solven su %Ceglsgrrxlse Xltur

ene Cglonde, dioxane or ether,

A phthalyl group is preferably cleaved in the presence of hydrazine or a primary
amine such as methylamine, ethylamine or n-butylamine in a solvent such as
methanol, ethanol, isopropanol, ioluene/water or dioxane at temperatures
between 20 and 50°C.

An allyloxycarbonyl group is cleaved by treating with a catalytic amount of
tetrakis-(triphenyiphosphine)-palladium(0), preferably in a solvent such as
tetrahydrofuran and preferably in the presence of an excess of a base such as
morpholine or 1,3-dimedone at femperatures between 0 and 100°C, preferably

at ambient temperature and under an inert gas, or by treating with a catalytic
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15stirred for three days at RT and then evaporated down

waves1Ehespesidue is acidified with IN HCI and extragiedoriosasst
three times with ethyl acetate. The combined organic

phases are dried on sodium sug[Jhate filtered and
amayRiRS kR RBRRIRRGRRN NG e To0 R idedy 20RIvent such as
aquedue 1habomind(Métheltl B) 164 btd3ONO 51 (4 Bdsb4)dMass

1,408 AV Dbt £R4:( @R eR2M ires betwaen 20 and 70°C.
(2S,4R)-4-methoxy-2-methyl-2-(2-methy1-1,2,3,4-tetrahy
dro-

Mopegugioitif BHTFeSNE B RRB (T Rltheatiziaa 6y e resoived into

the(asrtheidrifuosoacetaseisalt)ratsmg (345 pmol) 1-benzyl :
(2S,4R)-4-methoxy-2-methyl-pyrrolidine-1,2-

dlcl’?rboﬁgllate are dissolved in 0.5 ml DMF and combined

TheSit SR T3l S0 BRI ATEF AHA VRERUBO PIRIRARY which ocour
as THETHRIfBAS atirerbfard DmincHoRT kindihen s (cf. Allingsr N L,

an€@mbiped witlicld3 ME(E4dcperabiry", Vol. 6, Wiley lﬂtersmence 1671)
lntg Lﬂéﬁtgé{&cr}l gm%p%égérg]%/ 95%389}1%@0&3;%}%%”1 ﬁw ith at least 2

reaction mixture is stirred for three ho

ASIRRHE SR H‘?‘TI‘EFQTT”Fh@%{rcP&uéﬁ?Y§BIéREHfﬁ“c‘ii‘ndtﬁ%ereomers on the
basisixtUieeih p RFcHIRRGNiIGAIGIIBO PT84 981Rg 48:thods known per se, &.g.

by EMeohEBZEPH Ot k¥ ialhd Odyangn(S4%e) Bﬁyaﬂj%é'@ompounds
are Agth&}h;ﬁng@%ﬁSHsl %504 &14%175%%2&&51%& 9@ resoived into the

Mass spectrum:
e”?ﬂ*{?@eﬁﬁsﬁﬁ%‘ﬂiﬁﬁﬁ@ﬁﬁ’ethyl -pyrrolidine-2-carboxylic
acid-(2-methyl-

Thé éradtidaisanlosISRgUin IO 1d d&mnt%paratson on chiral
trlfluor acetate IE}[ 104 mg 4
i s\rf E%\{ﬁnt or by reacting with

PRESE AR ATHE oxy SRS
anl@@?&h@%ﬁﬁtﬁﬁfﬁw wbmaamam@@f fepyiretidiades qaich as e.g.
eshoxylatenfaedheitniflioroasetate sat)care dissolvediynaids and the

acm%w%éﬁvgﬂwgﬁ 2RBAR M atmethanol combined WIth o omeric
aIIadlum/charcoaI 10%ﬁ?)nd h dro enated for

i s B2 RORrogoH: THLHFL Rt pa e besis of ter
diffpieiess AnpleDlipordttsd e Wad apiieodes vilbeTsisnged from the pure

dide%h sy ke B 32misi(de o B hction of suitable agents. Optically
active acids in common use are e.qg. the D- and L-forms of {artaric acid or
dibenzoyitartaric acid, di-o-tolyltartaric acid, malic acid, mandelic acid,
camphorsulphonic acid, glutamic acid, aspartic acid or guinic acid. An optically
aclive alcohol may be for example (+) or {-}-menthol and an optically active acyl

group in amides may be a (+)- or (-)-menthyloxycarbony!, for example.

Furthermors, the compounds of formula | may be converted inte the salts

thereof, particularly for pharmaceutical use into the physiologically acceptable
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C17H25N302 (303.41) x CF3002H Mass
wepastiata il +H)+= 304 -34 - PCT/EP2007/054631
20(g)(23 4R)-4-methoxy-2-methyl-pyrrolidine-1,2-dicarbo
acid-1- 4-
oo By AR PR AP ARy ged o i
P“r@@ﬁﬁ*oIn?l@iwf)ﬂra@ﬁﬁﬂ@(@§ﬂ¢@%@r@a@etwéfséﬂ@)ﬂ6 Ay, sulphuric

acifl 8@thanesulphonic acid, phosphoric acid, fumaric acid, succinic acid, tactic

B IONRB SRS e pyrolcine 2-carbor

c acid
25methy| -1,2,3,4-tetrahydro-isoquinolin-6-yl)-amide (as

Mqﬁevmﬂuma@etmw@mcar@ thesolvecbinaln% ndrBMFgang, they may
sutsnbingd witbsta? pk(620-pE0 b MM sJiReim39dmaith morgan;c or

orggng?cs Bgns%) % é%qgri?h%py“%)rc anaﬁgaﬁrgs%dd?o tﬁe %&sm!ogmally

mixture is stirred for three ays a hen |t IS acidif

KRR AR HRSH DU IS MO RRERF U ih i ABaRIiachile for example
SORPHRLESXBO, Y iskhsBRmah(eBt)it vadiseetylmmen sthanolamin

dietMathogsB)-t24E23RdNAM3 (456.98) x OF3CO21-I Mass
spectrum:(M+H)+= 457/459 (chlorine isotopes)

W02007/131982- 49 -PCT/EP2007/054631 The following
As BIRHOURETHRREBe {Preprifea HIal 6hGa8R2l Bxrgardctgrae! as the
tauformuda YieldeMasgsmpeak(§)eD GRS heH arlt lthed Ahysiologically

acc(é%a‘h!% 39 (AR have valuabie pharmacological properties, paricularly

an antithrombotic activity, which is preferably based on an effect on thrombin or

factor Xa, for sxample on a thrombin-inhibiting or factor Xa-inhibiting activity, on
a prolonging effect on the aPTT time and on an inhibiting effect on related
serine proteases such as e.g. urokinase, factor Vila, factor [X, factor XI and
factor Xil.

The compounds listed in the experimental section may be investigated for their

effect on the inhibition of factor Xa as follows:
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Rt=1.15min O (chlorine isotopes) (Method B)
w2RAR)rdsmethoxy-2-methyl-pygrolidine-1,2-dicadoxybeo7/054631
acid-1-[(4-
chloro-phenyi)-amide]-2-[(2-methyl-1,2,3,4-tetrahydro-iso

tolin-6- }PO-amide (as the trifluoroacetate salt) 5
EnExanijleiie measurement with chromogenic substrate. The quantity of p-

ﬂétr(a%ﬁiﬁ%BDpﬁt&E.&%@@&&dggﬁﬁowlﬁ@r&ﬂeQ&%{@M& ic substrate by
~Lz1(0zCNIOIO-PYridin-4- = . .
e ol aml  ygpagional o
the RS oot varetatee B iion f e ajBeRsyctivity by the test
su@R4R)r4amiath oxyh2 {@vere thylvdi PiSidwetrmby droxigogsli
co%ﬁﬁé@é%?ﬁ@%@%%ﬂ%réggq}&?gﬂfgﬂ@%l)%l%t%a@élé{‘é%, as the
rinyoroacetate. sSajt. m mno o
cor AL 5 A RS R B R mine are
dissolved in 1.5 ml DCM and at ST combined with 0.61
Mamatifll.22 mmol) trimethylaluminium solution (2M in

Tri§9ﬂ}&9ﬁ>m§’éﬁ%§—tg FeSbIRE AR MR EBARIA L IPSHE Schioride (150
d 1 ) 1-benzyl-2-methyl
R R A T

rinsed with 0.5 ml DCM. The reaction mixture is stirred
Fafer threehosiseal) Shanchthar addadag2hsositdBntration: 7 1U/mi

for QXQ{ %@1@@0%%9%

Me

Substrate S 2765 (Chromogenix}, final concentration; 0.3 mM/t (1 KiM) for each
reaction mixiure

Test substance: final concentration 100, 30, 10, 3, 1, 0.3, 0.1, 0.03, 0.01, 0.003,
0.001 phviolA

Procedure;

10 ul of a 23.5-4¢imes concenirated starting solution of the test substance or
soivent (controf), 175 ui of TRIS/HSA buffer and 25 ul of a 65.8 U/L Factor Xa
working sclution are incubated for 10 minutes at 37°C., After the addition of
25 pyl of § 2765 working solution (2.82 mMol/) the sample is measured in a
photometer (SpectraMax 250) at 405 nm for 600 seconds at 37°C.
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W02007/131982- 50 -PCT/EP2007/054631 The aqueous
wpbasgisiestracted three times wath ethyl acetaterTheP2007/054631
combined organic phases are dried on sodium sulphate,
filtered and evaporated to dryness i.vac.. The residue is
by RP-HPLC. Yield:169 mg (51%) 5Rt value:1.05
min (Method B) C24H29N304 (423.52) x CF3CO2H
1. Mass-spegtramigMith). mdésbe (deltaOD/minutes) over 24 measuring
A(2R,4R)-4-methoxy-pyrrolidine-2-carboxylic
acid-(2-methyl-1 ,2,3,4-
10tetrahydro-isoquinolin-6-yl)-amide (as the
2. irifleoroacetxdsaliplies raep (3iBipnrolydrénayirol.
(2R,4R)-4-methoxy-2-(2- methyl 1 2,3,4- tetrahydroisoqui
lin-6-ylcarba rroI arboxylat
o L B R B, egator
Example 4 f. 15 Yield:120 mg (95%) Rt value:0.31 min
4. vethod B )HE16H 28 NBOR(289 38) X-CGRBCO24HMasDncentration)
of BREFINAMIR) TLARDat ¥ = 50 % inhibition.
20(c)(2R,4R)-4-methoxy-pyrrolidine-1,2-dicarboxylic
AII%&%%&%M?(&@W@W% iCsp value of less than 100 ymolil..
2-y1l)-amide]-2-(2-methy1-1, Vi ,3,4-tetrahydro-isoquinolin-
The-ydramnide fapihel tiftoatiogcetatarsal)idy Srene(8ddy well
tol@iah 4-nitrophenyl chloroformate are added to a solution
of 100 25 mg (778 pmol) 2-amino-5-chloro-pyridine in 2

in RLPS Y Qflor%;b% %Eéo(ég eR}érs'%%en%&%h%éﬂh’gurecﬁh

stirred OUFS e reaction mixtur

P%%)ﬁ'ﬁ&fﬁﬂé’oﬁf&%ﬁ*és?faﬁfaeaaﬁ@dea%l%@aﬁé%éaﬁaaw%ﬂ and
tregbhationf oBARG My 2OTghhmlnbotic diseases, such as for example the

pr&@@tﬂ:‘ﬁ)&!ﬁd@@éhﬂéﬂ @ME@B%@%&%@%EE thrombophiebitis, for
P R S A s spermton e s BRI and
OCEHRIPE HHPES BT BORIFFATFERN . B e IiINE PHEsating
puh@actiore mixlisre, isstimeditar ithreedays eidddizand thersvere

seggm%ps@mhnﬁ%mW Byerpgen &ﬂé%ﬂﬂ%é@!ﬁ% %fa of COPD,

ase.is extracted three times with ethy
fortr@ % %ran <) c: 1tis

E¢onbingd %rrb%ﬁ'g%ﬁ%%gfver@'%éﬂ%}?wthrombos’s
forsf?.fﬁﬁ?ﬁi“%ﬁﬁ‘f@é@e%“fﬂt@ﬁa@%ih@omzb@?f%l%z 51
-PCT/EP2007/054631 evaporated to dryness i.vac.. The

in SRRHEP b R qu 'glqv%ﬁf.maﬂg%"/&% for
value:0 94 min (Method 2H26C11\1503 (443.94
an&fp@ ICfUppO in thromboiytlc treatment, such as for example with

alteplase, reteplase, tenecteplase, staphylokinase or streptokinase, for
preventing long-term restenosis after PT(C)A, for the prevention and treatment
of ischaemic events in patients with all forms of coronary heart disease, for
preventing metastasis and the growth of tumours and inflammatory processes,

.g. in the treatment of pulmonary fibresis, for preventing and treating
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5Mass spectrum:(M+H)*= 444/446 (chlorine isotopes)

wadhe feltowizg compounds may pe.prepared analgpusao 7054631
Ex. Structural formula Yield Mass peak(s)DC/HPLC 9 o'h
35% (M+1-1)" = Rtvalue: 458/460 1.04 min O

rh%ﬁ%ﬁiﬁ@% 5p@§)01\§‘|‘é9(ﬂw gnd treating fibrin-dependent tissue

~adiZRoARMA/ methdoryrpirodicine? taseithyhd (- dicadamxsylieund healing

nrellds[(5-

The compounds specified may also be used as anticoagulants in connection
with the preparation, storage, fractionation or use of whele blood or in invasive
therapies, e.g. for coating prostheses, artificial heart valves and catheters for
reducing the risk of thrombaosis.

in view of their pharmacological properties the new compounds and the
physiologically acceptable salts thereof are also suitable for treating Alzheimer's
and Parkinson’s disease. One rationale for this can be seen for example in the
following findings, from which it can be concluded that thrombin inhibitors or
factor Xa inhibitors, by inhibiting thrombin formation or activity, could be
valuable drugs for treating Alzheimer's and Parkinson’s disease. Clinical and
experimental studies indicate that neurctoxic mechanisms, for example the
inflammation that accompanies the activation of proteases of the clotting
cascade, are involved in the dying off of neurones foflowing brain damage.
Various studies indicate an involvement of thrombin in neurodegenerative
processes, e.g. following a stroke, repeated bypass operations or traumatic
brain injury. An increased thrombin activity was able to be detected for example
some days after peripoheral nerve damage. It was aiso shown that thrombin
causes neurite retraction and glia proliferation, and apoptosis in primary
culiures of neurones and neuroblastoma cells (for an overviaw see: Neurobiol.
Aging, 2004, 25(6), 783-793). In addition, various in vifro studies on the brains
of patients with Aizheimer's disease indicate that thrombin plays a part in the
pathogenesis of this disease (Neurosci. Left., 1992, 146, 152-54). An
accumutation of immunoreactive thrombin has been detected in neurite plaques
iri the brains of Alzheimer's patients. It was demonstrated jn vitro that thrombin
alsc plays a part in the reguiation and stimuiation of the production of Amyloid
Precursor Protein (APP) as well as in the cieaving of APP into fragments which
can be detected in the amyloid plaques in the brains of Alzheimer's patients. K

has also been shown that thrombin-induced microgiial activation in vivo leads to
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chloro-pyridin-2-y1)-amide]-2-(2-methy1-1,2,3,4-tetrahydr
vesisnuipeligr 6-y1)-amide 10 Cigl5% (M+H). = Ricvadiising7/054631

II: 428/430 0.98 min (chlorine isotopes) Method B

(2R)-pyrrolidine-1,2-dicarboxylic _
thgci?agf[[?gﬂgpﬂ&fdugwiaﬁgazwgic neurones. These findings lead one to
cerligie] Ra{ 2-ivrethiyl-dsR 3jdrtetiafryet iysogquitolintsysaca(s) such
aéﬂiﬁ@mﬂa@n, ngé%g%bégd Fr)wcrﬂg %glggfzge%g%%%‘}[process of the

cell death of dopaminergic neurones, such as occurs in patients with
rarkinson's disease (J. Neurosci,, 2003, 23, 5877-88).

The new compounds and the physiologically acceptable salts thereof can also
be used for the prevention and treaiment of arterial vascular diseases in
combination therapy with lipid-lowering active substances such as HMG-CoA
reductase inhibitors and vasodilators, particularly ACE inhibitors, angiotensin i
antagonists, renin inhibitors, -receptor antagonists, a-receptor antagonists,

diuretics, Ca-channel biockers, or stimuiators of soluble guanyiate cyclase.

By increasing the antithrombotic activity the new compounds and the
physiclogically acceptable salts thereof can also be used in combination
therapy with other anticoagulants such as, for example, unfractionated heparin,
low-molecular heparin, fondaparinux or direct thrombin inhibitors, for example
recombinant hirudine or "active-site” thrombin inhibitors.

The new compounds and the physiologically acceptable salts thereof may be
used therapeutically in conjunction with acetylsalicylic acid, with inhibitors of
platetet aggregation such as fibrinogen receptor antagonists (e.g. abciximab,
epfifibatide, tirofiban, roxifiban}, with physiological activators and inhibitors of
the clotting system and the recombinant analogues thereof (e.g. Protein C,
TFPL, antithrombin), with inhibitors of ADP-induced aggregation (e.g.
ciopidogrel, prasugrel, ficlopiding), with P2 T receptor antagonists (e.g.
cangrelar} or with combined thromboxane receptor antagonists/synthetase
inhibitors (e.g. Terbogrel),

The dosage required to achieve such an effect is appropriatsly 0.01 to 3 mglkg,
preferably 0.03 to 1.0 mg/kg by intravenous route, and 0.03 to 30 mg/kg,

preferably 0.1 to 10 mg/kg by oral route, in each case administered 1 to 4 times
a day.



10

i5

20

25

30

Example 11

w2 Ardrdsmethoxy-pyrrolidinesh, 2-dicarboxylic pcr/ep2oo7/054631
acid-1-[(4-bromo-phenyl)-
amide]-2-[(2,3-dimethyl-1,2,3,4-tetrahydro-isoquinolin-6-y
1)-amide (mixture of diastereomers) (a) acetic

Forabiel #{3rmethiyle L Bdl:tetrahipelratisDerainotio Goptdanides

mvéQﬁ)ﬂHé%@ RF2 218k (BdimnmoLgdiaxolang. gﬁ?ergag%\@ substances,
erldlnrfgmxdrochlorlde 1. 78§ (7.8 mmol) acetic

mmo
Wit i gr@ AoprapsIp ee”ﬁyi?eﬂ%rsdg id %Eﬁ?@an 9y com
Sfa% e8RS S BOE f@p%yhfalém@ﬁ%mﬁg MAGNeR B Etgie.
polatejateraiecaddeaticthedaguentisghaseds mase basic

wawsmé}bNﬁgafm.@xm@éﬁgowwms%!o Gela ﬁeﬁo‘%ﬁfcoi

the organic p ases with he mixture is

o BT 57 Bom T LAV  AHARSE o s hard fa
or fdifdie ekl CH2ACTEIOPANIH4CGIHr9BEHcha0gBlerd dirrRfations such
as yRlHer Geli(siisatgalagichlorameshanalethanaNHddfories.

80:20:2) C12H16N20 (204.27) Mass spectrum:(M+H)+=

205. 20 (b) acetic
The B O BRATRER RN 1o P R AR RssBiRtiR sRfisdbp TRhmay be
usaritiertpRTR Yy (8 ® Mimoik)aeitiecetytsalicylic acid, with inhibifors of
plafGdda@ranting- ngh%éfﬁﬁ{ﬁaﬁé’g FQC&QQ%Q&%T@S%](E gsAbc;xamab,

oo A O YA LR AR Bl ndlpotors of
therglfinst avsienand Sireerftest Anaomyes *Pﬁé?‘?é&‘c@roﬁmf@i” c,
TFRiditertsreomcentr atebiiesharalifsratded sgvesaidintes.

cioédagg%ﬁﬁBlB‘é%ﬁéﬁ sAneentRted AgAINonistR ( é’@llégn ) or with
'é JIC%Z%H ichloromethane/ethanol/ H4OH 80:20:

%g&a f,eigl vl Engx@%,%;t é@ghetase inrbitors 2@ g.
Ted9gtatum: (M+H)+= 219. W02007/131982- 53
-PCT/EP2007/054631 (c)
ExBsRIURQr2edimethy1-1,2,3,4-tetrahydro-isoquinoline
dihydrochloride 0,98 g (3.7 mmol) acetic
acid-(2,3-dimethy1-1,2,3,4-tetrahydro-isoquinolin-e-y1)-
The ldiag ras e eeel injed ectistélustra’s e BNeHIh ovigroat
respefiogligfgeyeral hours and stirred for a total of 16 h.
Then the reaction mixture is concentrated in vacuo. Rf
value: 0,84 (RP-8; methanol/5% NaC( solution =6:4)
Asﬁlriif %Wg %@ﬁél‘?ﬂé‘%’)\’ H-NMR and/or mass spectra have

been obtained for the compounds prepared. Uniess otherwise siated, R; values
were obtained using ready-made silica gel 60 Fysq TLC plates (E. Merck,
Darmstadt, ltem nc. 1.05714) without chamber saturation. The R, values
obtainaed under the name Alox were determined using ready-made aluminium
oxide 60 F254 TLC plates (E. Merck, Darmstadt, ltem no. 1.05713) without

chamber saturation. The Ry values obtained under the name Reversed-phase-8
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10Mass spectrum:(M+H)t= 177. (d)
wE2Bs#R}-epethoxy-pyrrolidine-fy 2-dicarboxylic »xr/epsna7/054631
acid-1-[(4-bromo-phenyl)-
amide]-2-[(2,3-dimethyl-1,2,3,4-tetrahydro-isoquinolin-6-y
weld gttineriveiTe ropdiastercdmefsd S helatde (E. Merck,

Dezcospalnds areiprejsareafeefthamber saturation. The ratios given for

.th@emme%eﬁglmﬁg%a&qé1%1&%%%&%{%8 fiagine

8{drochlorlde and 1-benzyl (2R,4 ox - -

ﬁ§9ﬁ9ﬁ(§|ﬁﬂ%&"lﬁ%d\i€3 Wgﬁggﬁl&a gel supphed by Messrs
MMDBF@W"S%Y%M@ attwrdimddorsbactiort specified in datail, it

is SeIRIeNeRWE: e dnZRRE vallesth A% RR8 sterecisomer or a

ix 1\ ton = 6. 4) C24H29BrN403
"’ Wgh&%géﬂﬁﬁrﬁr)geg%m?iﬂ+ﬂ3+ 501/503 (bromine

isotopes). Examples 12 and 13 25
ThEREURME-rivdehoxg-ptpiodidinesd;, 2veioashoxytienditions:
acid-1-[(4-bromo-phenyl)-
M qhmad ] -2-[(3S)-(2,3-dimethyl-1,2,3,4-tetrahydro-isoquinoli
-6-y1)-amide and
WaisEs ARINESHERN0X RIS FERANNS-Ygnel Rramytiter with diode array
deteidr 24¢4-bromo-phenyl)-
Th@mmkgrggggs(%%gmethyl-l,z,3,4-tetrahydro-isoquino|i

d 303 W020071131982-
B TG01550631 T two pure stercoisomers

e two pure stereoisomers may
be ﬁr@ﬁﬁ?@ﬂ@ﬁ&l@‘g@ﬁ%ﬁ@ﬂample 11. For this
purpose, acetic

@GR MY 42,3 dhfsianydrgriseauinolin-6-y1)-amide
separated into its enantlomers by preparative column
§hromat0995raph Wlth 1 8%chiral stationary phase
0.1Gupercrifigal Fiuid Ché#dmatography: DA10EL-ADH
3.1golumn, 250 mpa X 29 gpm; flow 70 ml/min; eluant:
supercritical CO2/methanol + 0.2% dimethylamine 87/13,
Enantiomer 1 Rt value: 5.8 min; Enantiomer 2 R1 value:
The ST ARE ARV BT ARV du B e MRIGHTera 4Re. RAGE-6 mm X
30awoording to the reaction sequence described in Example
Dickk torijeleithgoitesRpmBOMNAS-+AARASIeraRDen 4. 45 nm.
value: 0.39 (RP-8; methanol/5% NaCl solution = 6:4)
C24H29BrN403 (501.42) Mass spectrum:(M+H)11=
H3 (bromine isotopes). Diastereomer 2 Rf value:
WeQeBOAIRRCE; 26t 2w Y% cdaCdsElution = 6:4)

ThERAHIRIBENAOR.(5RL-42) Mass spectrum:(M+H).11=
501A5watépxrx§|) W%IQQ[I!QEES)

B: acetonitrile

time inmin %A  %B  flow rate in mifmin
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Example 14
w2B4R yrbdpethoxy-pyrrolidine-142-dicarboxylic pet/epong7io54631
acid-1-[(4-chloro-phenyl)-
amide]-2-[(1,2-dimethyl-1,2,3,4-tetrahydro-isoquinolin-6-y
O'C)J@)-amide% ixtire of Hifstereomers) CH3 (a)methyl
0.1@-methy2&3,4-dihyd®dsisoquinoline-610-carbamate 30A
2 gmixture 0f 4.134g (17555 mol) methyl
i3-(2-m thylcggborgla{r)nino- ethyl)phenyUcarbamate
and 35 mf chlofofornt & slowly combined with 8.00 g
W020071131982- 55-PCT/EP2007/054631 (38.4 mmol)
Thphkosphenushpentachlatdde andutheigbsiiee stirsadiiein, 3 um, 4.6
mr-@ By Then the mixture is carefully poured into water and
DS irred for 45 min. It is extracted 3 x with methylene
VHIGHGE Herthe e RGadbIs pRYeENE AR TS et
4N NaOH. The crystals precipitated are suction filtered
Mettieh dried. 5Yield: 2.6 g (68%) Mass spectrum:(M+H)+=
W (%%-%ﬁﬁn%%%?%;giggﬁgﬁ%?gﬁsoquinoIine-6-y1)-carba
T RRPROXFRRAERE BRE.000 (4.5 mmol) methyl
(1-rietrapar@id-dihyeid-igdtuinolin-6-y1)- carbamate, 2.3
ml @ 7pamabimeiiy edidesnd 25 ml EtOAc is stirred for
72 h. The crystals precipitated are filtered off, taken up in
10 ml of methanol and 140 mg (3.6 mmol) sodium
UIMBAPIRYdridé aréBddéeruateniigéniatter 2 h the mixture is
C.6oncentr&ed and putified by chromatography (silica gel;
4 shodichlorggnetiane/methanol 90:10). Yield: 93% Mass
spectrum:(M+1-1)+= 236 Rt value: 0.78 min Method B
20(c)6-amino-1,2-dimethy1-1,2,3,4-tetrahydro-isoquinolin
The figtRelroiinge Wedivere BHMCBasigqDHA@wmatnyl 4.6 mm x
75 ¢hy2-dimethy1-1,2,3,4-tetrahydroisoquinolin-6-y1)-carbam
ate, 2.0 MI 33% HBr in glacial acetic acid and 2.0 ml
M ﬁlaci%[ acetic acid are heated to boiling for 1.5 h. Then
8%hixture is 25concentrated in vacuo, mixed with water
Waipig théezrpuisds PiaSeliwisepafbted off and freeze-dried.
ThdlassispeetimdMadd)+= 177 Rt value: 0.28 min Method

B A water with 0.1 % HCOOM
B: acetonilriie with ,1% HCOOH

2.

fimeinmin %A %B flow rate in mimin
.00 05 5 1.60
4.50 10 90 1.60

The stationary phase used was a Zorbax StableBond C18 column, 3 um, 4.6
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30(d) (2R 4R)-4-methoxy-pyrrolidine-1,2-dicarboxylic

wasid7rlidghloro-phenyb- 4, POT/EP2007/054631

amide}-2-[(1,2-dimethyl-1,2,3,4-tetrahydro-isoquinolin-6-y
1)-amide x CF3COOH (mixture of diastereomers)
myWw(02007Y131982- 56 -PCT/EP2007/054631 A mixture of
100 Flo
TEiBfoe: %gggvg g%g%;%%ﬁ@g@&%%&%gg SRR
PEYR, 4R)-TRALABTE S enylcarbamoy1)-4-
Diiréthoxy-hytrolidiiser®sparoxylic acid and 0.25 ml

piMHethylaminedmailidiiEdsiglowly combined with 0.71 ml
% propanephosphonic acid cycloanhydride in 5ethyl
Et(g%etate an aﬁ%gted to 75C for 3 h. Then the reaction
saimixture i§¥Bfhtrated in vacuo, acidified with TEA and
h purified Byclisgpmatography. Rt value: 1.13 min (Method
HA%C%H%9@1%9%%%%)@&@%@%@0@%% luronium
spectru :gWH)t: 4?7/4&9 (chlorine isotopes) 10 Example
- 15 and 1t @E%%-ﬁ%&tﬁoxy-pyrrolidine-l
L Va.dicarbXyAitlacid-11(4-bromo-phenyl)-
commidej-2 4eR)etts@«dimethyl-1,2,3,4-tetrahydro-isoquinolin

mig®yL)-amile and
@Z(ZRA?\)}A-me hoxy-pyrrolidine-1,2-dicarboxylic
NN id-1-[(4 BPSHRG-PREHRS
Rr amide]-2 8@ piiivrethyl-1,2,3,4-tetrahydro-isoquinolin-
R, 6-y1)-amidenti@Ptiftae two pure stereoisomers may be
pared a 10 X le14..To do this, .
T oN G oA e e
ehHrPEIYRiTe is separated into the enantiomers by
TEpreparativetglenmmechromatography with a chiral
TratationaryphasgdaAIGEL 0J-1-1, 250 mm x 20 mm, 5 IN,
exane + 0.2% cyclohexylamine/isopropanol 60/40, flow
T}Jr&ate 15 rﬁ%rﬁn’fderérq%%a{?omer 1 RI value: 259.2 min;
enantiomer 2 R value: 14.1 min) and then the individual
enantiomers are reacted according to the reaction
sequence described in Example 14 to obtain the title
compounds. Diastereomer 1 30Rt value: 1.20 min
(Method B) W02007/131982- 57 -PCT/EP2007/054631
C24H29BrN403 (501.42) x CF3CO2H Mass
spectrum:(M+H)+= 501/503 (bromine isotopes)
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Diastereomer 2 5R, value: 1.19 min (Method B)
WERAH29B$403 (501.42) x CE3Q02H Mass  pCT/EP2007/054531
spectrum:(M+H)*= 501/503 (bromine isotopes) Example
52 10(2R 4R)-4-methoxy-pyrrolidine-1,2-dicarboxylic

[(4 -chloro-pheny1l)-
amide]-2-[(2-methyl-1,2,3,4-tetrahydro-8-aza-isoquinolin-
2F6=1¥Q WQS@Q}@%{M@@M—Q @carbok@e acid-1-[(4-chloro-phenyl)-
am’&:ie Pi’é}fg jr? 34? ﬁ%da o¥%rqow§10?z%-§?gr%l gline 15

1-methy1-3,5-dinitro-pyridone, 300 pig'1-
methyl-piperidin-3-one and 15 ml a nia in

methanol are heateg Jo 60C for2Q/hit js"concentrated

and purified by chromﬁ%fy (s |Qgﬂg9I
CH2C12/MeOH 98/2). 2 15% Rt value: 0.25 min
(Method B) Mass spectrum:(M+H)t= 194 (b)

a)2-
i

R s i e

dicgripy ’B?ﬁ’i@&@é’ﬁ%%@%ﬁ?@%éﬁ) S hitersechiRge acid (300
mrestaperateddadowihefieltlrg isasititative 80&RSf value: Td reaction

mifsilicR gekfoHRE 12imethanet 9/1) Mass

YW?&y.;EZ%ﬁ’_%g% 5%? \W02007/131982- 58

ColbRIARY IR HRBth b - pyrrolldlne 1,2-dicarboxylic
Maaeigpde(drchlomdipHENny1)-= 146
amide] -2- [(2 methy1-1,2,3,4-tetrahydro-8-aza-isoquinolin-
?ﬁ CF3COOH 5 The title compound is
obt

Ex

-chioro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2-

2- rﬁ@ﬂ‘?g??‘—!éuh?ﬁi?\o-l,2,3,4-tetrahydro-8-aza|sogumollne

analogously to Example 14 d.
13.5 g (87.8 mmol) 4-chloro-phenylisocyanate are added to a mixture of 7.89 g
(43.9 mmol) (2R, 4R)-4-methoxy-pyrrolidine-2-carboxylic acid-hydrochioride in
288 ml 5% aqueous sodium hydrogen carbonate solution and stirred for 3h at
80°C. Another 0.6 g of the isocyanate are added and the mixiure is stirred for
anocther hour. Then the reaction mixture is cooled and fitered to remove the
solid. The sofid is washed with water. The aqueous phases are combined and
acidified with 6N aqueous hydrochioric acid. Then the mixture is extracted
three times with dichloromethane. The combined organic phases are dried on
sodium suiphate, filtered and evaporated to dryness i. vac..
Yield: 10.0 g {76%)
Ry value: 0.47 (RP-8; methanol / 5% sodium chioride solution 8:4)
CiaHsCINQ4 (288.72)
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Rt value: 1..03 min (Method B) C22H26C1N503 (443.93)
weRbdB3Psh-1 10Mass spectrugy (M+H)+= 444/446/ep2007/054631
(chlorine isotopes) Example 53
(2R,4R)-4-methoxy-2-methyl-pyrrolidine-1,2-dicarboxylic
MaggRpacisehlotbpitid in- 2“‘y¥79é¥'ﬁ'kj@1b@f[(@ WideRyS1,2, 3
,4-tetrahyd ro-8-aza-isogui no li n-6-yl)- 15 amide The

)“t'e(@@m@fwﬂ%t% E%'r%ﬁ Hé’mz dacarboxyhc; acid-1-[ 4 chloro-phenyl}-
2- meté%% -6-amino-1,2,3,4 tetra dro-8- azalsogumo ine

and BB ERY i 6 s?fréfBV%e BAYLRIL: OYSE R
(Method B) 20C22H27C11\1603 (458.94) x CF3CO2H

248Vkag soSpEECHNG) (Mstdod) - = thaHABD dehlarneHsatpeRine are

dé:eéqg‘é?s%n?ﬁ £299 (2 ;
a Ry rr?gt X rgn I( Tﬁ% ](_ R, 3@3\; 40?\10:‘0 phenyicarbamoyt)-

4- %%WﬁyﬂarreH%%% %))hc acid in 2 ml THF and stirred for 30 min.
Thabapaide](2-f(2ain thpli |2} 3,4-telrahlydhoiSazesisotyianlne are

addbd IAE) tAEHER X G R ERT & Rblte GeFeflux temperature.

W02 04 13%%%@223 l‘ég £ TéE :29907/9:’? 4purJFedb chromaiographyon

The e ethy1-7-amino- (inﬁeg Fie rahydro- g -aza- |soﬁumol ine
S‘“Wa&?b%ﬁﬁ}‘e

8%&(@&@&@!@@8%@@[@ %54 afdB2b from
Yieldméttmgl{3%b}-dinitro-pyridone and 1-

Ry @mu@ﬂmvm@ﬁém&aﬂaeﬂﬁ@mt%etsﬁmm.!ép— 90:10:1)

o ]%% 95% form the title compound. Rt value: 0.99
z%n?FW 4B} ¢22H26CIN503 (458.94) x OF3002H

Maggze dpaBtrunth )= 44&/&&%%‘{%(@?1&@@1@@@9@%9 10

The following compounds may be prepared analogously:

Ex. Structural formula Yield Mass peak(s) DCHPLC
z o . 25% (M-HY = R¢ value: 0.37
A Q/ 4411443 {silica gel;
SEALA .
(ehiorine | pen/EIOHINH,
| isofopes) =00:10:1)
\'

(2R, 4R)-4-methoxy-pyrrolidine-1,2-dicarboxyiic acid-1-[{4-chioro-
phenyll-amide}-2-{2-methyl-1,2,3 4-tetrahydro-isoquinolin-8-yl)-amide

3 i .| 5T (M+H)" = | R;=2.80 min
O@ﬁ" {ZHM 457/459 (Method A)
o {chlorine |
CH,
isofopes) i
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Example 55
w2BAR3régmethoxy-pyrrolidine; 2-dicarboxylic so1/Ep2007/054631
acid-1-[(4-chloro-phenyl)-
amide]-2-[(1,2-dimethyl-1,2,3,4-tetrahydro-8-aza-isoquino
l;:_néG;jYéQ ﬁiﬁ}iﬁiﬂﬂét@%ﬁ@@@ﬁl%g U%@M&éﬁ@bﬁld 1-{{4-chloro-

2-dimet t V! aza-isoguin
ne WaS p Z{)aﬁuamgcfo%tézawélth ﬂg(%rtgéotr ro 150 moPn 6-yl}-
1-metiYHs 5- dlnltro pyrldone and 1-

t xycarbon in- yl sequent_ .
Eﬁto gl Nlt??i'%A Leuﬁgrmvallaqh% 116 min
reactlo orﬂlﬁg to ExameIe llb and rébtiction of 2Qukenod B)
nitrg group analogously to Example 52kc8ndreeacted
according to Example 14/d to form the gl gam polund Rt

vatue=4-07-min \lvu,thud \ C22H26E1IN503 //”'_‘7 96) X

CRaUBRRiSsIep ctitambowi)= 88 146 (@hIofeR - amidel-2-(1-
iSOtCk[@QS)’!Zﬁ?)EIX@n"ﬁNﬁiﬁﬁzsoqumo!m =7yl amide

ya
(2R 4R)-4=-methoxy-pyrrolidine=1;2= d-iear uu;\ynu

acid-1-[(4-chloro-phenyl)-
21(2-methy1-1,2,3,4-tetrahydro-8-methoxycarbon

yksoquinolin-6-y1)- amide W02007/131982- 60

(23 RRTIERAQ0S IM%p@%hdme 1,2-dicarboxylic acid-1-[(4-chioro-

phghemeegméejjg {@ "myéj 5 %e@a%thcsjrg)q&%rigng qggf@ige {as the

rifgorprfiRifcsibony1-1,2,3,4-tetrahydro-8-methoxycarbony
l-isoquinoline is deprotected with methanolic HCI and
then methylated according to Exampl@ 11 b. R, value:
0.84 min (Method B) Mass spectr :(M+H)tz 206 10 (b)
2-methyl-6-nitro-1,2,3,4-tetra 0-8-methgxycarbonykso
quinoline and regmsztur}@ ‘04 g (5.0
mmol) 2-methyl-1,23 dr8-82methoxycarbonyi-
15isoquinoline and’sulphuric acid is slowly combined at
-7C with 0.57 g of potassium nitrate, then stirred for 15

(a)mintakCuand-festiyhy zs/amBpnitemperaimeth L heroildse-1,2-
slowly.paured.onto ice water and made alkaline with
NaOH. The crystals precipitated are filtered off and dried.

21 % mllgq%r%l %arb Qé%%h}%r Iir‘f'n’?o }%‘%%%n%%ré \s/o uL{lon%r%gdded

dropmse at ~b6°C to a solution of 4.8 mi (34.2 mmol} ditsopropylaming in 200 ml

(@]

Ex

THF and stirred for 10 min. Then the mixture is cooled {0 -35°C and combined
with a solution of 5.8 g (22.4 mmol) 1-tert.-butyl-2-methyl (28 ,4R)-4-methoxy-2-
methyl-pyrrolidine-1,2-dicarboxyiate in 200 ml THF. The mixture is heated to
0°C within one hour and then cooled to -78°C. 2.1 mil {33.7 mmol) methyliodide
are added dropwise and the mixture is stirred for 4 hours at -78°C. Then 3 ml

sat. Ammonium chioride solution are added dropwise and the mixture is heated
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Mass spectrum:(M+H)+= 251 (c)
w2 AR gemethoxy-pyrrolidings}, 2-dicarboxylic per/epao07/054631
acid-1-[(4-chloro-phenyl)-
amide]-2-[(2-methy1-1,2,3,4-tetrahydro-8-methoxycarbon
to FTisbfmifdlmEefryLD Baa R PReaGR SuRfiduenvigh ethyl acetate.
Thebainiedd g demeiby-anitredlon S4nirtraimreie-8kered and
evéﬁ&%&é‘&wo%{é 'S?Héj P&%U& a@%xﬁ'ﬁli@ﬂw "c%sM‘H%R Chmmatography on

|0|somers reduction of the nitro group with

Smﬁ BHACdl ?1 Hdidéequent amide coupling of
Yiefimethyl462 OAR526007/131982- 61 -PCT/EP2007/054631
ami@o 1,2.864stndsaftycdrenitathangamamdiisequinoline
&%c& xample 14 d. Rt value: 1.18 min (Method
405 (500.98) x CF3CO2H 5Mass
M@ﬁéB%WWHSM*"S@l/SOB(8ﬁl%rlne isotopes) Example 57
(2R,4R)-4-methoxy-pyrrolidine-1,2-dicarboxylic
aCi%&I’[W(@@/I@r@%@@ﬁﬂé&%xyn’z-methyi—pyrmlidiﬂe—2—carboxylate
c:et %I -methoxy-1,2,3,4-tetrahydro-isoquin
oI|n g am| & T0(mixture of isomers) 1-130-NN_,<7"
(a)
80N E2RY livbe(d-nitropheryimethy)22/& d Rrathexyoetidytasttiyi-

'pyr’ﬂaﬁlétﬁeﬂ @Bﬂ:‘é?@o‘%@%ﬁ@@r@ dussolved in 2.5 ml DCM, combmed with 2.5 mi

TFA an stl dN fcg[4‘§% %Oben nerelsg gnmrrln%tlre is evaporated o
com |ne 0 SO |on (0]

dW?Efdimﬁ@%hoxyacetaldehyde in ted.- butylmethylether.
vieldhen 24 mgrafgavesOHXx H20 and 1.12 ml glacial acetic
R, @ngaare added; @ﬂ\q Iilﬂgdrglf(ture is stirred for 2 h. Then
of sodium cyanoborohydride are added batchwise
CBQ??&Q%Q%)&U% is stirred for another 2 20h. 5 ml of water
Magfesaeitieento tHéMmixture, théidit is evaporated down to
approx. 30% of the volume, the residue is combined with
wat s
orggragp%gs(g]s% ﬁérﬁqugrég\f v%lrhﬁ%uaz Zwﬁeﬁ]%ggtéjgj[g and
the ‘?f?ﬁﬁ’é”ﬁﬂ%fﬁuct is purified by chromatography (Alox;
petroleum etherfEtOAc 8/2 -> 7/3). 25Rt value: 2.2 min

416Vt %M%&WWRVWR‘WM&%%&@WI pyrrolidine-2-
ca %oxyg%%\{as ?ﬁe ?Xf}{;f) 63%???% Faﬂ%’) dra g:sadl\y % J%orﬂfb'dlﬁ’

mixture o

CORIRRARY N (4L PR HEH) B D A GRHARRG 6gmbinec with 0.3
(1 @thyiairtiaezanchBr6fmhtigludreméthan estipéoiiciacidriat 0°C and

thef RPAEE DLt WRZDPEIBLA8mixture is evaporated down i. vac.
and puniel 5y RAYELRA631

Yield: 114 mg (50%)

R, value: 1.37 min (Method B)

C1aH21NO5 {307.34)
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ice/ethanol cooling bath, slowly brought to ambient

wiempeiaiue and stirred for 18 hy;Then it is pouregb@Rtes007/054631
ice water, made alkaline with 2N NaOH, extracted 3x with

EtOAc, the organic phases are dried with Na2SO4 ,
Massrientiared ald*plirified By?PEpeated chromatography.
SRt value: 1.7 min (Method D) Mass spectrum:(M+H)t=

Thggéio.(gi)\g is additionally obtained: ,
-am|n0-4-metho>é¥é -methél-l 2.,3,4-tetrahydro-isoqu

H%m‘éziraﬁt%li)(&&‘ f“?ﬁeﬁ? xy-2-methyl-pyrrolidine-1,2-icarboxylate
Yigdhitro-4-iigthsxiEPanethyl-1,2,3,4-tetrahydro-isoquinolin
R;©aidb: Mg Pdicharogalangd 5.0 ml MeOH is hydrogenated

012915 1%85%37%) hydr(.)gen. pressure. Thenitis filltered and
evaporated down. Yield : quantitative Rf value: 0.75

MapsReCthandBeh Nacl 38fRion = 6:4) 15Mass
spectrum:(M+H)+= 193 (d)

(d(2R B drmethmyapysiebidine e 2 AlicaromMdc 2. dicarboxyiate
acid-1-[(4-chloro-phenyl)-
amide]-2-[(2-methyl-4-methoxy-1,2,3,4-tetrahydro-isoquin

116198/ HapRldE TRt &Gt sy Zomaientitg- methyk-pyrrolidine-

1.20irpbondkis prepasedddont mi of methanol and combined with 2.4 m
(6@3%@%%%@@2@4@TWWM&@@%&WO& The reaction mixture is

tetrahydro-isoqui e and : o
S R EA RO DHREM AR A By o
aciiifiedovEardd kit ae rrErcer digebrestaipletyy'@crate. The
covialned 2:8aminpiMethad: DYbo6 244120 QAPHaY (HEF2IIB) e vaporated
dG 02 Mass spectrum:(M+H)+= 473/475 (chlorine

isotopes) Example 5

i ,4R)-414%9e'ﬂ££%;-f§/rrolidine-1,2-dicarboxylic
Raelde1-[(4b2bmis-prieho B)
C30anidek2z[(dsmethyl-5,8-difluoro-1,2,3,4-tetrahydro-isoq

MAOQ 'ga?rzwr)-ana;{gﬁ_gmcogfb W02007/131982 - 63
-PCT/EP2007/054631 'N |

(e)  benzyl (25 4R)-4-methoxy-2-methyl-2-(2-methyi-1,2,3 4-tetrahydro-
isoquinclin-6-ylcarbamoyl}-pyrrolidine-1-carboxylate (as the

triflucroacetate salt)

56 mg (345 pymol) 1-benzyl‘(28,4R)—4—methoxy~2wmethylupyrroiidine—’l,2—
dicarboxyiate are dissolved in 0.5 ml DMF and combined with 134 mg (352
pmol} HATU and with 160 pl NMM. The mixture is stirred for 15 min at RT and
then combined with 100 mg {341 pmol) 2-methvi-1,2,3,4-tetrahydroisoquinolin-
B-ylamine. The reaction mixiure is stirred for three hours at RT and then
acidified with TFA. The product is isolated from this mixture by RP-HPLC.
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(a)2-methyl-5,8-difluoro-1,2,3,4-tetrahydro-isoquinoline

vaJ e ieeempound is preparequgrom
5,8-difluoro-1,2,3,4-tetrahydro-isoquinoline ac:c:or?JI?nTgﬁfEPZOOW%4631

Example 11b. Rt value: 1.6 min (Method D) Mass
Yighsctrum: (V4484
R1Q{E2-methd-5i8@ifiwerosy -nitro-1,2,3,4-tetrahydro-isoq

cdipolin ure of 0.94 g (5.1 mmol)

%ﬁ’gktl &Qggﬁégﬁmﬁ4 tetrahydro-isoquinoline and
W?%ﬁﬁﬁe&&j’ﬁgl H286H)s slowfy*é8mbined with 0.36 ml 65%
nitric acid. Then the mixture is stirred for 2.5 h while
fﬁ;oolmw&bu%m%tzlé@ﬁﬂ%mmg QRIGICEMNELEL M methy-

ism ith NaOH extracted 3 x wjth ' EtOAc
e o e e i disgo=tte saty

concentrated. Mass spectrum:(M+H)+= 229 (c)
1(2RRy44-meth oxyzpy poHtRe-thrdicarbexylic2-(2-methyl-1,2,3,4-
t&%@&@ir&ﬂs Qﬂ&% &yr%lamo i) pyrrohdme - carboxyiai:e {as the

eth 1-5 dlf uoro-1,2,3,4-tetrahydro-iso
R e YAt ° AU Bt HLARS ™ o

ERefR Mizem@mﬁmam@@wwm (ziB/oélaﬂd hydrogenated

ftetraitydiet8e0ne ine-apalogpss Mdonsitb RHi8ered and evaporated
C;%%qe 52b, 14d to form the 25title compound. Rf

le:. 0. 25 S|I|ca eI dichloromethane/ethanol/ammonia

:5:0. 5) BHF2N403 (523.36) x HCO2H Mass
%wé&t?um (NA%—I)W@Q@@FS}(bromineisotopes)
W@@@QM@@@&Z) B4:R6T IEP2007/054631 The following

QIR g‘ggﬁnma P%Eeparedaqﬂalogously to the

syntheS|s steps escribed above or analogously to
methods of synthesis known from the literature, from

(@hiline&s aifd-protihexderivatives knoindromdiberibeyad wes- 1 -[(4-
or obtmiBAbiALYIMethieds.-abSYBINRSIS KNOWRKAM 08 inalin-6-yi)-

literatur ura for ula Yield iast step Mass
peak(é‘J Bgﬁ—?glgcikfomace Y

75 mg (180 umol} (28 4R }-4-methoxy-2-methyi-pyrrolidine-2-carboxylic acid-(2-
methyl-1,2,3,4-tetrahydro-isoquinolin-6-yl)-amide {as the trifluorcacetate salt)
are dissolved in 1.5 ml DMF and combined with 122 pl { 796 pmol) NMM. Then
30 mg (185 pymol) 4-chloro-phenylisocyanate are added, and the mixiure is
stirred for three days at RT. Then it is acidified with TFA. The product is
isciated from this mixture by RP-HPLC.

Yield: 82 mg (60%)

R: value: 1.17 min (Method B)

CoaH2eCINGD, (456.98) x CF3C0H

Mass spectrum:  (M+H)” = 457/459 (chioring isotopes)



li-c.-- ..N...,..,."..,..0 11% (M-Hy = 470/472 (chlorine
wisgtepes) iz value: 2.65 min Mathod C _ PCT/EP2007/054631
(2R,4R)-4-methoxy-pyrrolidine-1,2-dicarboxylic
acid-1-[(5-chloro-pyridin-2-y1)-amide]-2-(2.4.4-trimethyl-1
,2,3,4-tetrahydro-isoguinolin-711)-amide 18 OH 00 0 68%
TRy 4574584 ello Haeieniepes)-Rtvadye: 1.12 min
Method B
(2R,;4R)-4-methoxy-pyrrolidine-1,2-dicarboxylic
a€id-1-[(Bchivrepfemd)samidelid 1, 2-dimetipdak(2)3|4de/mMpLe
trahydro-isoquinolin-711)—amide x CF3COOH; mixture-of

stéregisomers 1;5' 33% M+H) £ #sgja6dEtiorine | Ro= j.15

isotopes) Rt vaﬂ‘c"‘ A O§i ‘min Method B~ 457/45¢ min
he™ {chiorine (Method B)
isctopes)

(2R, 4R)-4-methoxy-2-methyi-pyrrolidine-1 2-dicarboxyiic acid-1-[(4-
chloro-phenyly-amidel-2-{{Z-methyl-1,2,3,4-tetrahydro-isoquinolin-6-

yl}-amide (as the trifluorcacetate salt)

5 Examplg §

{2R,4R}-4-methoxy-pyrrolidine-1,2-dicarboxyiic acid-1 -[{5~chloro-pyridin-2-yi)-
amide]-2-(2-methyl-1,2,3 4-tetrahydro-isoquinolin-6-yl)-amide {as the

triflucroacetate satt)

10

oSt

a

H N =N

<~ Ay
i o O
N oz
H,C

(@)  benzyl (2R, 4R)-4-methoxy-2-(2-methyi-1 2,3, 4-tetrahydro-isoquinclin-6-
ylcarbamoyl)-pyrroiidine-1-carboxylate (as the trifluoroacetae salt)

15
100 mg {616 pmol) 2-methyl-1,2,3 4-tetrahydro-isoguinolin-6-ylamine are

dissolved in 1.5 ml DCM and at RT combined with 0.61 m! (1.22 mmol}
trimethylaluminium solution (2M in toluene) and stirred for 15 min. This reaction
mixture is added to 180 mg (614 umol) 1-benzyi-2-methy] (2R, 4R)-4-methoxy-
20 pyrrofidine-1,2~dicarboxytate and rinsed with 0.5 ml DCM. The reacticn mixture
is stirred for three hours at RT and then added to 2N sodium hydroxide solution.
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(2R,4R)-4-methoxy-pyrrolidine-1,2-dicarboxylic
waeid7[{Peghloropyridin-2-y1)-agnidej-2-(1,2-dimettyEdade 7/054631

3,4-tetrahydro-isoguinolin-7- yl)-amide x CF3000H,

mixture of stereoisomers 20 .- 0 HDLN- 18% (M+H)+ =

'Th& @ﬂlfﬁpaﬁj%pafﬁ@ AiFPNRStHSaegimes with ethyl acetate. The combined

orq2R;HRYs4setlioxy pyseaiiding. bl 2+didttebakytatevaporated to

dqlrié@ﬁmnwge lresidue isdpuriﬁeﬁ liyf?zﬁ-lgpi.?t hvdroi .
_phenyl)-amidel-2-(1,2-dimethy1-1,2,3,4-tetrahydro-isoqui
Y'ﬁ%lin-?-yﬁ)@g}r%iéé(%??CFSOOOH, mixture of stereoisomers
Riyque o (UHFHY2 Rie6é) o

CQ4H29N304 (423.52} X CFsCOzH
Mass spectrum:  (M+H)" =424

(b) (2R 4R)-4-methoxy-pyrrolidine-2-carboxylic acid-(2-methyl-1,2,3,4-
tetrahydro-isoguinolin-G-yl}-amide (as the trifluoroacetate sailt)

168 mg (313 pmol) benzyl (2R 4R}-4-methoxy-2-(2-methyl-1,2,3 4-tetrahydro-
isoquinolin-8-ylcarbamoyl)-pyrrolidine-1-carboxylate {as the trifluorcacstate salt)
are hydrogenated analogously to Example 4 .

Yield: 120 mg (85%)

R value: (.31 min (Method B)

CieHpaN:0, (289.38) x CF3CO.H

Mass spectrum:  (M+H)" =290

()  (2R,4R)-4-methoxy-pyrrolidine-1,2-dicarboxyiic acid-1-[(5-chloro-pyridin-
2-ylj-amide}-2-(2-methyl-1,2 3, 4-tefrahydro-isoguinolin-6-yl)-amide (as
ihe trifluoroacetate salf)

170 mg (843 pmol} 4-nitrophenyl chicroformate are added to a solution of 100
mg (778 pmol) 2-amino-5-chioro-pyridine in 2 mi DCM and 70 ut (867 umol)
pyridine and the mixture is stirred for 3.5 hours. Then the reaction mixture is
evaporated to dryness and added as crude product 1o a solution of 120 mg
(297 umol) (2R, 4R}-4-methoxy-pyrrolidine-2-carboxylic acid-(2-methyl-1,2,3,4-
tetrahydro-isoquinolin-6-yl)-amide (as the trifluorcacetate salt) and 125 uf (900
pmol) TEA in 2.5 mi DMF. The reaction mixture is stirred for three days at RT
and then combinad with sat. Sodium hydrogen carbonate solution. The
aqueous phase is extracted three times with ethyl acetate.

The combined organic phases are dried on sodium sulphate, filtered and



10

J-00"H 472/474 1.11 min

evmgﬁgd i

(chlorine isotopes) Method

wB2d@R14R)s4-methoxy-2-methykpyrrolidine-1,2-gieatbexyo7/05463 ¢
ic acid-1-[(5-
chloro-pyridin-2-y1)-amide]-2-(1,2-dimethy1-1,2,3,4-tetra

MSefinYB% 1] nirgelwecFaoiot nRRv-6f

Yigitereoisofmiers) 2280H 4% (M+H)+ = (Ic'

Ry value:

Mass spectrum:

0.894 min (Method B)
CaoH2sCIN O3 (443.84) x CF3CO,H
= 444/446 (chlorine isotopes)

(M+H)

The following compounds may he prepared analogously:

Ex. Structural formula Yield wMass peak(s) DCHBLC
9 g . 35% (M+HY = R; value:
o L) 458460 1.04 min
w2 ° (chlorine Method B
isotopes)
(2R, 4R)-4-methoxy-pyrrolidin-2-methyi-1,2-dicarboxylic acid-1-[(5-
chloro-pyridin-2-yl)-amide}-2-(2-methyl-1,2,3 4-tetrahydro-isoquinolin-
g-yi-amide
10 ™ @Ci 15% (M+H)* = R, value:
H N
Noss als 428/430 0.98 min
{chlorine Method B
isotopes)

(2R)-pyrrolidine-1,2-dicarboxylic acid-1-[(5-chioro-pyridin-2-y!)-
amide]-2-(2-methyl-1,2,3 4-tetrahydro-isoquinolin-g-yt-amide
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458/460 (chlorine isotopes)

W@%gé}lﬁ[)??@a?thoxy-pyrrolidine_—%zz_-dicarboxylic PCT/ER2007/054631
acid-1-[(5-chloro-

pyridin-2-y1)-amide]-2-(1,2-dimethy1-1,2,3,4-tetrahydro-i
Exgamplendlin-6- y1)-amide x CF3000H, mixture of
(2BlereaisentRls-2EdtmS Vo MsHEkAiRENAlR b2 henyi)-
anfiihd.d SRR MY 3 4 tetranydro-isoquinolin-g-yl-amide (mixture of

diastereomers)

o%m

X
(o]
ZT

S
t i ! 0
o

{a)  acetic acid-(3-methyl-1 2,3, 4-tetrahydro-isoquinolin-8-yl}-amide

A mixture of 2.2 ml {31 mmol) dioxolane, 1.2 g (8.6 mmoe!) piperidine
hydrochloride, 1.78 g (7.8 mmol) acetic acid-[3-(2-aminopropyl)phenyllamide
and 5 pl conc. HCl are heated to 80°C for 7.5 h. After cooling, water and ethy!
acetate are added, the agueous phase is made basic with 2 N NaOH and
exfracted 3 x with ethyl acetate. After drying the organic phases with Na,SO4
the mixture is concentrated and purified by column chromatography (silica gel:
CHRCh/EtOH @ NH,OH 95:5 110/0->4/1),

Rsvalue: 0.15 {silica gel; dichloromethane/ethanol/NH,OH = 80:20:2)
CrateNO (204.27)

Mass spectrum:  (M+H)" = 205,

() acetic acid-(2,3-dimethyl-1,2, 3 4-tetrahydro-isoquinotin-6-yl}-amide
formate

0.71 g (3.5 mmol} acetic acid-{3-methyl-1,2,3 4-tetrahydro-isoquinciin-6-y-
amide in 2.C ml formic acid are combined with 0.31 ml 37% formalin solution in
water, with stirring, at ambient temperature, and stirred for 4.5 h at 70°C. The
reaction mixiure is concentrated, ethanol is added several times and the mixture
is concentrated again.

Ry value: 0.23 (silica gel; dichloromethane/ethancl/NHsOH = 80:20:2)
CiaHiegN20O X CHa0: {264.32)

Mass spectrum:  (M+H)" = 219,
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- 458/460 0.72; silica 00 (chlorine isotopes) gel:CH2CI2/

wEObY/13ANEAOH = 80/20/2_53. . PCT/EP2007/054631
(2R,4R)-4-methoxy-pyrrolidine-1,2-dicarboxylic
acid-1-[(5-chloro-
pyridin-2-y1)-amide]-2-(2,3-dimethyl-1,2,3,4-tetrahydro-is

(coquirmtiméz, yijamide, Siereatspyaeridoquinoline dinydrochloride

0.98 g (3.7 mmol) acetic acid-(2,3-dimethyi-1 12,3, 4-tetrahydro-isoquinolin-6-yi)-
amide are combined with a total of 15 ml 6N HC! over a period of several hours
and stirred for a total of 18 h. Then the reaction mixture is concentrated in
VaCcuo.

Re vaiue: 0.84 (RP-8; methanol/5% NaCl solution = 6:4)

CyHqgN2 X 2HCI (249.18)

Mass spectrum:  (M+H)" =177.

(d) (2R, 4R)-4-methoxy-pyrrolidine-1,2-dicarboxylic acid-1-[{4-bromo-phenyt)-
amide}-2-[(2,3-dimethyl-1,2,3 4-tetrahydro-isoquinolin-6-yl-amide {mixture of
diastereomers)

The title compounds are prepared from 8-amino-2,3-dimethyl-1,2,3 4-
tetrahydro-isoguinoline dihydrochioride and 1-benzyl (2R,4R}-4-methoxy-2-
methyl-pyrrofidine-1,2-dicarboxylate and 4-bromophenylisocyanate according to
reaction sequence 4e, 4f, 4g.

R value: 0.42 (RP-8; methanol/5% NaCl solution = 6:4)

CoaHaoBrN4O4 (501.42)

Mass spectrum: {(M+H)" = 501/503 (broming isotopes).

Examples 12 and 13

(2R, 4R}-4-methoxy-pyrrolidine-1,2-dicarboxylic acid-1-[(4-bromo-phenyl)-
amide]-2-{(35}-(2,3-dimethyi-1,2,3 4-tetrahydro-isoquinolin-8-yl}-amide and
(2R, 4R)-4-methoxy-pyrrolidine-1,2-dicarboxylic acid-1 -[(4-bromo-ohenyl)-
amide}-2-[(3R)~(2,3-dimethyl-1,2,3 4-tetrahydro-isoquinclin-6-y)-amide

o-CF o

= ad

i DS

H Nooose” e N NN

H.C N >/-—a\z S N

3 m Hh i S &
N\/JJ\/ ©° A

H.CT H,C

3
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240,0HgBr N Mr".k.-, 0 18 % (M+H)+ = 4881490

wRiTINg dagtopes) Rt value: 0.99 min Method By o007 /54654
(2R,4R)-4-methoxy-pyrrolidine-1,2-dicarboxylic

acid-1-[(5-bromopyridin-2-y1)-amidej-2-(2-methy1-1,2,3,4
-tetrahydro-isoquinolin-6-y1)- amide 25 oOHa ----- yBr H
ThEGR burd i8eMdmrd iy UBFIARIPEAMIBISORRESHRE 11, For

thlggl“ﬁoéel;bé’ﬂmawc? @%je@f?/! 1 2,%_,4 t%fr Iytc)jro sﬁoqumohn B-y}-amide is

R)-4-methoxy-pyrrolidine oXy

se %"’%f@f [?EP B?o?ﬂ%iﬁi‘?@?’?‘yi%ﬁ’ﬁ&é a?"@ﬁ‘fé’ﬂﬁ‘;ﬂ“@@%@%@ftéw with a
chighlyitirdrisog oheehin B+ walidei2 G hirekmdigaphy: DAICEL-ADH

column, 250 mm x 20 mm; flow 70 mi/min; eluant: supercritical CO2/methanol +
0.2% dimethylamine 87/13, Enantiomer 1 R, value: 5.8 min: Enantiomer 2 Ry
vaiue: 6.7 min) and then the individual enantiomers are reacted according to the

reaction sequence described in Example 11 to vield the title compounds.

Diastereomer 1
R: value: 0.39 (RP-8; methanol/5% NaCl solution = 6:4)

CQ4HQQBrN403 (501 .42)
Mass spectrum:  (M+H)" = 501/503 (bromine isotopes).

Diastereomer 2
Ry vaiue: 0.39 (RP-8; methanol/5% NaCl soiution = 6:4)

ngHgngN@Og (501 .42)
Mass spectrum:  (M+H) = 501/603 (bromine isofopes).

Example 14

{2R.4R)-4-methoxy-pyrrolidine-1,2-dicarboxylic acid-1-[(4-chloro- -phenyl)-
amide]-2-[(1,2- dlmethyf 1,2,3 4-tetrahydro-isoquinolin-6-yl)-amide (mixture of
diastereomers)

o-CHs

al
7
= N ,Q/
o o

{a}  methyl (1-methyl-3,4-dihydro-iscquincline-8-yl\-carbarmate

o
: i
N P
H.C

CH,

A mixture of 4.13 g (17.5 mmol) methyl N-[3-(2-methyicarbonyiamino-
ethyiiphenyljcarbamate and 35 mi chloroform is stowly combined with 8.00 g
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Hcc), A O (M+H)* =411/413 (chlorine isotopes) Rt value:

wzbd mign Method B PCT/EP2007/054631
(2R)-3,4-dehydropyrrolidine-1, 2 dlcarboxyllc

acid-1- g(4 chlorophenyl)-amide}-2-(2-methy1-1,2,3,4-tetr
& yerrs! ?%ﬁﬁﬂﬁ‘@ﬁﬁﬁ@%‘ﬁia)ﬁ&?ﬁﬁf@ﬁ@%mwgpi@%fﬁ{i@f%16 h. Then
the VAN is, caddiully-peuQ it 4dbid) s 433Hvalue dif09tMiBxtracted 3

X vMﬁmQﬂy%ne chioride and then the agueous phase is made basic with 4N
-4-me hox rrolidine-1,2-dicarboxylate
8%54 -e yﬂlﬁs 9v‘i§ Fd%]ezq“@ ?ﬂé‘ﬁ%/?{iaf%di'etgtrahyd
Yi9-i380utABim-6-y1)- amide x CF3000H 8ci, 25 %
MM b5 7/453 phlorine fsgtopes)

(b)  methyl (1,2-dimethyl-1,2,3 4-tetrahydro-isoquinoling-6-yl)-carbamate

A mixture of 1.00 g (4.5 mmol) methy! (1-methyi-3,4-dihydro-isoquinolin-B-yi)-
carbamate, 2.3 ml (37 mmol) methyl iodide and 25 m| EtOAc is stirred for 72 h.
The crystals precipitated are filtered off, taken up in 10 ml of methano! and 140
mg (3.6 mmol} sodium borohydride are added batchwise. After 2 h the mixture
is concentrated and purified by chromatography (s#ica gel;
dichloromethane/methanol 80:10)

Yield: 93%

Mass spectrum:  (M+H)" =236

R: value: 0.78 min Method B

{c}  G-aminc-1,2-dimethyl-1,2,3,4-tetrahydro-isoquinoline hydrobromide

A mixture of 110 mg (0.47 mmol) methyi (1,2-dimethyl-1,2,3,4-tetrahydro-
isoquinolin-6-yl)-carbamate, 2.0 Ml 33% HBr in glacial acetic acid and 2.0 ml
glacial aoetic acld are heated to boiling for 1.5 h. Then the mixiure is
concentrated in vacuo, mixed with water and the agueous phase is separated
off and freeze-dried.

Mass spectrum;  (M+H)" =177

R value: .28 min Method B

(dy (2R 4R)-4-methoxy-pyrrolidine-1,2-dicarboxyiic acid-1-[(4-chloro-phenyt)-
amidel-2-[{1,2-gimethyl-1,2,3 4-tetfrahydro-isocquinolin-6-yl)-amide x CF3COOH
(mixture of diastereomers)
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(2R,4R)-4-methoxy-pyrrolidine-1,2-dicarboxylic
waeith4f{deehloro- - 56 - PCT/EP2007/054631
phenyl)-amide]-2-(2-ethyl-1,2,3,4-tetrahydro-isoquinolin-7

A _¥nl _armid 2340 2 %éé\él%%%% :égt%?vqlaﬁl%?ﬁ %%#t?&k%dm»isoquinoline
‘(CH%S’H%E@O‘E‘S‘B@%%. X gel. 127

hyproige: 9C mg (0.30 mmol) (2R,4R)-1-(4-chioro-phenyicarbamoyl)-4-
methoxy-pyrrolidine-2-carboxylic acid and 0.25 mi triethylamine in 5 ml THF is
slowly combined with 0.7 ml 50% propanephesphonic acid cycloanhydride in
ethyl acetate and heated to 75°C for 3 h. Then the reaction mixiure is
concentrated in vacuo, acidified with TFA and purified by chromatography.

R value: 1.13 min (Method B)

CoaMpCINLG; (456.87) x CF3COoH

Mass spectrum:  (M+H)" = 457/459 {chlorine isotopes)

Exampie 15 and 16

(2R, 4R}-4-methoxy-pyrrolidine-1,2-dicarboxylic acid-1-[(4-bromo-phanyl}-
amide}-2-[(R)-(1,2-dimethyi-1,2,3 4-tetrahydro-isoguinolin-6-yi)-amide and
{2R,4R)-4-methoxy-pyrrolidine-1,2-dicarboxyiic acid-1-[(4-bromo-phenyl}-
amide}-2-I(S)-(1.2-dimethyl-1,2,3 4-tetrahydro-iscquinolin-6-yl-amide

-

Br Br

R N Q/ H N Q/

N N
: f >f‘H o N >]—EI
Nz °c L 0 0

H,C H,o T

The two pure stereoisomers may be prepared analogously to Example 14. To
do this, 6-aminc-1,2-dimethyl-1,2,3, 4-tetrahydro-isoquinoline hydrobromide is
separated into the enantiomers by preparative column chromatography with a
chiral stationary phase (DAICEL QJ-H, 250 mm x 20 mm, 5 uM, hexane + 0.2%
cyclohexylamine/isopropanol 60/40, flow rate 15 ml/min, enantiomer 1 R, vaiue:
8.2 min; enantiomer 2 K, value: 14.1 min} and then the individual enantiomers
are reacted according to the reaction sequence described in Example 14 to
obtain the title compounds.

Diastereomer 1
Ry value: 1.20 min (Method B)
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80/20/2 (2R,4R)-4-methoxy-pyrrolidine-1 2-dicarboxylic

wastirAalidgghloro- PCT/EP2007/054631
phenyl)-amide]-2-(2-methyl-5- trlfluoromethyl -1,2,3,4-tetra

hydro- isoquinolin-7-y1)-amide x HCOOH 30 * 31%
CofivrePieGa ROVt CF5E0521 1.36 min N 00

MASH QBRSO TOP@S)H)* = 501/503 (bromine isotopes)

Diastersomer 2
R: value: 1.19 min (Msthod B)

Cg4HggBi’N403 (501 42) X CFgCOzH .
Mass spectrum:  {(M+H)" = 501/503 (bromine isotopes)

Example 52
(2R, 4R)-4-methoxy-pyrrolidine-1,2-dicarboxylic acid-1-[(4-chloro-phenyi)-
amide}-2-{(2-methyl-1,2 3 4-tetrahydro-8-aza-isoquinolin-6-yl)-amide

o-CHs
i
}H a
H N .
2 el G
Ny o 0
H.C” N

(a)  2-methyl-6-nitro-1,2,3,4-tetrahydro-8-aza-isoquincline

A mixture of 400 mg (2.0 mmol} 1-methyl-3,5-dinitro-pyridone, 300 mg 1-
methyl-piperidin-3-one and 15 mi 2M ammonia in methanol are heated to 60°C

for 20 h. It is concentrated and purified by chromatography (silica gel,
CHCly/MeOH 88/2).

Yield: 16%
R: vaiue: 0.25 min (Method B)
Mass spectrum:  (M+H)" =104

{b)  2-methyl-6-amino-1,2,3,4-tetrahydro-8-aza-isoguinoline

A mixture of 75 mg (0.311 mmol) 2-methyl-8-nitro-1,2,3,4-tetrahydro-8-aza-
isoguincling, 50 mg Raney nickel and 10 mi of methano! is reduced for 4 h at 3
bar hydrogen pressure. Then i is filiered and evaporated down.

Yield: quaniitative

Ry vaiue: 0.1 {silica gel; CHCl/methanci 9/1)

Mass spectrum:  (M+H)" = 164
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wHBeAR kfsbenzyloxy-pyrrolidinggl, 2-dicarboxyliG, -+ e pang7/054531
acid-1-[(4-chloro-

phenyl)-amide]-2-(2-methyl-1,2,3,4-tetrahydro-isoquinolin
-6-yl)- amide 31 33% (M+H)+ = Rtvalue: 519/521 1.44
(c)RR, 4F0- @h@%@-@ﬁ&@@-h@ﬁ@ﬂb@xyﬁc acid-1-[{4-chioro-phenyl)-

an’ﬂd@?ﬁl%?%‘l s '%@'%’%%%1%&'& I—’Qz(:)a%( oqumolln -G-yl)-amide x
CFéﬁﬁ)&@]' 2-(2-methyl-1,2,3,4-tetrahydro-isoquinolin-6-y1)-a
mide, stereoisomer of Ex. 30 32
The title compound is obtained from 2-methyl-6-amino-1,2,3 4-tetrahydro-8-aza-
isoquinoline analogously to Example 14 d.
R: value: 1..03 min {Method B)
CogHzaCING (443.83) x CFCOM
Mass spectrum: (M+H) = 444/448 (chioring isotopes)

Example 53

(2R, 4R)-4-methoxy-2-methyl-pyrrolidine-1,2-dicarboxylic acid-1-{(5-chloro-
pyridin-2-yi)-amide]-2-[(2-methyl-1,2,3 4-tetrahydro-8-aza-isoquinolin-6-yl)-
amide

o-CH,

£
o
H

The title compound is obtained from 2-methyl-6-amino-1,2,3 4-tetrahydro-8-aza-
isoquinoline analogously to Example 6 a, 8b, 6c.

Ry value: 6.96 min (Method B)

Coat27CINGO; (458.84) x CF3CO,H

Mass spectrum:  (M+H) = 459/461 (chiorine isatopes)

Example 54

{2R,4R}-4-methoxy-pyrrolidine-1,2-dicarboxylic acid-1-{(4-chioro-phenyl)-
amide]-2-[(2-methyl-1,2,3 4-tetrahydro-5-aza-isoquinolin-7-yl}-amide x
CF3COOH
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BrH .,,tl411 coo- 0. 7% (M+H)+ = 5111513 (bromine
WAagoopeseRt value: 1.40 min Method B (2R.3aR5CT/EP2007/054631
8aR)-octahydro-cyclohepta b]pyrrol-1,2-dicarboxylic acid-
1-[(4-bromo-phenyl)-amide]-2-(2-methyl-1,2,3,4-tetrahydr
o-isoquinolin-6-yl)-amide 33 o0Ha 42 % M+11)+ = 409 Rt
value: 1.01 min 00
Z-methyl-7-amino-1,2,3,4-tetrahydro-5-aza-isoquincline was prepared
analogously fo Example 52 a and 52b from 1-methyi-3,5-dinitro-pyridone and 1-
methyl-piperidin-4-one and reacted according to Exampie 14 d to form the fitle
compound,
R value; (.29 min (Method B)
022H260|N5O3 (458.94) X CFaCOQH

Mass specirum: (M) = 444/448 {chlorine isotopes)

Example 55

(2R, 4R}-4-methoxy-pyrrolidine-1,2-dicarboxylic acid-1-[(4-chioro-phenyl)-
amide}-2-[(1,2-dimethyl-1,2,3 4-tetrahydro-8-aza-isoquinolin-6-yl}-amide x
CF3CO0H

o-CHs

Belel
H C’I\C\@/N{ O%u

2 H
CH

Ci

1,2-dimethyl-6-amino-1,2,3,4-tetrahydro-8-aza-isoquinoiine was prepared
analogously fo Example 52 a from 1-methyi-3,5-dinitro-pyridone and 1-
butoxycarbonyl-piperidin-2-methyl-3-one, subsequent butoxycarbony! cieaving
with TFA, Leukart-Wallach reaction according to Example 11b and reduction of
the nitro group analogously to Exampie 52b and reacted according to Exampie
14 d to form the title compound.

R value: 1.07 min (Method B)

CozH2aCINsO3 (457.96) x CF4COH

Mass spectrum: (M+H)" = 458/460 (chiorine isotopes)

Example 56

(2R, 4R}-4-methoxy-pyrrolidine-1,2-dicarboxylic acid-1-[{(4-chioro-phenyl)-
amide]-2-[{2-methyl-1,2,3, 4-tetrahydro-8-methoxycarbonyl-isoquinolin-6-y!)-
amide
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Method B r

w{zBsAR}1bamethoxy-pyrrolidinegg2-dicarboxylic pcT/Ep2007/054631
acid-1-phenylamide-
2-(2-methyl-1,2,3,4-tetrahydro-isoquinolin-7-y1)-amide x
CF3000H 34 CHr 31 % (M+H)+ =@47 Rt value: .- H,C

i
-
f
I 7
O>4ﬁ

o}

=
é\ /;
zT

H.C

}/M#

{a)  2-methyl-1,2,3 4-tetrahydro-8-methoxycarbonyi-isoquinoline

2-butoxycarbonyl-1,2,3,4-tetrahydro-8-methoxycarbonyl-isoquinoline is
deprotected with methanolic HCl and then methyiated according to Example
11b.

R: value: 0.84 min (Method B)

Mass spectrum:  (M+HY =206

(b} 2-methyl-6-nitro-1,2,3 4-tetrahydro-8-methoxycarbonyl-isoquinoline and
regioisomers

A mixture ¢f 1.04 g (5.0 mmol} 2-methyl-1,2,3 4-tetrahydro-8-methoxycarbonyk-
isoquinoline and sulphuric acid is slowly combined at -7°C with 0.57 g of
potassium nitrate, then stired for 15 min at -7°C and for 1 h at ambient
temperature. Then it is slowly poured onto ice water and made aikaline with
NaOHM. The crystals precipitated are filtered off and dried. A mixture of
regioisomers is obtained.

R vaiue: 0.87 min (Method B)

Mass spectrum:  (M+H)" =251

(¢} (2R, 4R}-4-methoxy-pyrrolidine-1,2-dicarboxylic acid-1-[(4-chloro-phenyl)-
amide}-2-[(2-methyl-1,2,3,4-tetrahydro-8-methoxycarbonyl-isoquinofin-6-yl)-
amide

The title compound is obtained from 2-methyl-6-nitro-1,2,3,4-tetrahydro-8-
methoxycarbonyl-isoguincline (in admixture with regioisomers) by reduction of

the nitro group with Pd/charcoal and subsequent amide coupling of 2-methyl-6-
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0 1.01 min ,e11000 Method B

wEZR AR Ffegaethoxy-2-methyl-pyyyolid'ne-1,2-dicasb@yi6n07/054631
acid-1-[(4-
ethynyl-phenyl)-amide]-2-(2-methy|-l,2,3,4-tetrahydrq-iso

angthb R G-t 3 eI BSthoBscavPP Rl Rinpdngeacqrding to Example

14427/429 1.09 min

Ry value: 1.18 min (Method B)
C2sH20CIN4O5 (500.98) x CFCO0H
Mass spectrum: {(M+H)" = 501/503 (chlorine isotopes)

Example 57

(2R,4R}-4-methoxy-pyrrolidine-1,2-dicarboxylic acid-1-[{4-chioro-phenyl)-
amide}-2-{(2-methyl-4-methoxy-1,2,3, 4-tetrahydro-isoguinolin-6-vl-amide
{(mixture of isomers)

-t

ci
CH, (% /\;‘/
o} H(N )\\)
sontL
N Az © 0
H.C”

3

(@)  N-methyl-N-(4-nitrophenylmethyl)-2.2-dimethoxy-ethylamine

A mixture of 1.58 g N-methyl-N-{(4-nitrobenzyllamine in 40 ml THF is combined
with 2.85 mi of a 45% solution of 2,2-dimethoxyacetaldehyde in tert.-
butytmethylether. Then 24 mg of p-TsOHx H20 and 1.12 mi glacial acetic acid
are added and the mixturs is stirred for 2 h. Then 1.81 g of sodium
cyanocborchydride are added batchwise and the mixture is stirred for another 2
h. 5 ml of water are added to the mixture, then it is evaporated down to approx.
30% of the vbiume, the residue is combined with water and extractad 3 x with
EtCAc. The combined organic phases are dried with Na,SO., concentrated and

the crude product is purffied by chromatography (Alox; petroleum sther/EtOAC
8/2 ->7/3).

Ri value: 2.2 min {(Method D).
Mass spectrum:  (M+H)" = 265

(b)  B-nitro-4-methoxy-2-methyi-1,2,3,4-tetrahydro-isoguinoline

A mixture of 0.83 g of N-methyl-N-(4-nitrophenylmethyl)-2.2-dimethoxy-

ethylamine and 3.0 m! trifiuoromethanesulphonic acid is prepared in a dry
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0 (chlorine isotopes) Method B
wd3RrA-orapyrrolidine-1,2-dicaggoxylic PCT/EP2007/054631

acid-14(4-chloro-pheny1)- :

amide]-2-(2-methyl-1,2,3,4-tetrahydro-isoquinolin-6-y1)-a
icefpiprRNIGoT0E OAH) HewR DR IHODIXK orpeauTd pgstirred for
18 (bromine isptepes)iclizeMiter, made alkaline with 2N NaOHM, extracted
3x with EtOAc, the organic phases are dried with Na,SO4 |, concentrated and
purified by repeated chromatography.
Ry vatue: 1.7 min (Method D)

Mass spectrum:  (M+HDY =223

{c)  6-amino-4-methoxy-2-methyl-1,2,3,4-tetrahydro-isoquinciine

A mixture of 70 mg 6-nitro-4-methoxy-2-methyl-1,2,3,4-tetrahydro-isoquinaiine,
25 mg Pd/charcoal and 5.0 ml MeOH is hydrogenated for 9 h at 3 bar hydrogen
pressure. Then it is fillered and evaporated down.

Yield : quantitative

Rr value: 0.75 (RP-8; methanci/5% NaCi solution = 6:4)

Mass spectrum:  (M+H) =183

{d) (2R.4R)-4-methoxy-pyrrolidine-1, 2-dicarboxylic acid-1-[(4-chioro-phenyl)-
amide]-2-{(2-methyi-4-methoxy-1,2,3 4-tetrahydro-isoquinoiin--yl)-amide

{mixture of isomers)

The title compound is prepared from 6-amino-4-methoxy-2-methyl-1,2,3 4-
tetrahydro-isoquinoiine and (2R, 4R)-1-(4-chloro-phenylcarbamoyt)-4-methoxy-
pyrrolidine-2-carboxylic acid according tc Exampie 4 e.

R; value: 2.8 min (Method D)

Co4H29CIN4O4 (472.96) x HCO H

Mass spectrun: (M+H) = 473/475 (chiorine isotopes)

Example 58

{2R,4R}-4-methoxy-pyrrolidine-1,2-dicarboxylic acid-1-{(4-brome-phenyl)-
amidel-2-{(2-methyl-5,8-difluoro-1,2, 3,4-tetrahydro-isoquinolin-7-yl)}-amide x
HCOCH
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Method B (2R)-4-oxo-pyrrolidine-1,2-dicarboxylic

waegidA{febromo-phenyl)-  _g3.  pCT/EP2007/054631
amidel-2-(2-methyl-1,2,3,4-tetrahydro-isoquinolin-6-y1)-a

- mide 37 0 0-1 3% (M+H)+ =R value HCNlpOO 473/475
(chlorine isotopes) 1.17 min Method

(2R)-4,4-dimethyloxy- pyrrol d ne -dlﬁeﬁ(yllc
acid-1-[(4-chloro-

phenyl)-amide]-2- (2 et |yT 1 2, ,43te‘trahydro isoquinoli
n-6-yl)- amide x CF3O 8 -0 0-sr 5% (M+H)+ = Rt
value:

(a8}  2-methyi-5 8-difluoro-1,2,3 4-tetrahydre-isoguinoline

The title compound is prepared from 5,8-difluoro-1,2,3,4-tetrahydro-isoquinoline
according io Example 11b.

R value: 1.6 min (Method D)

Mass spectrum:  (M+H)" =184

(b)  2-methyl-5,8-difluoro-7-nitro-1,2,3,4-tetrahydro-isoquinoline

An ice-cooled mixture of 0.94 g (5.1 mmol) 2-methyl-5,8-difluore-1,2,3 4-
tetrahydro-isoquinoline and 2.8 mi conc. HoS0. is slowly combined with 0.38 mi
65% nitric acid. Then the mixture is stirred for 2.5 h while cooling with ice and it
is then poured onto ice water, It is made alkaline with NaOHM, exiracted 3 x with
EtOAc, the organic phases are dried with NapS0Qy, filtered and concentrated.
Mass spectrum:  (M+H)" = 229

(c) (2R 4R }-4-methoxy-pyrrolidine-1,2-dicarboxylic acid-1-[{4-bromo-phenyl)-
amide]-2-[(2-methyl-5,8-difluoro-1,2, 3 4-tetrahydro-isoquinolin-7-yl}-amide x
HCOOCH

The title compound is reacted from 2-methyl-5,8-difluoro-7-nitro-1,2,3,4-

tetrahydro-isoguinoline analogously to synthesis sequence 52k, 144d to form the
title compound.

Rs value: 0.25 (silica gel; dichloromethane/ethancl/ammonia = 95:5:0.5)
623H25B!"F2N403 {52336) X HCOEH
Mass spectrum: (M+H)" = £23/6265 (bromine isotopes)



517/519 1.21 min HeNSpO 0, (bromine isotopes)

wdbethodBis2
(2R)-4,4-dimethyloxy-pyrrolidine-1,2-dicarboxylic
acid-1-[(4-bromo .
The Ry PR SATHE L B TIRE BR\AIaPS S ARetPARYRIYS A SeR BIRbRS!S steps
desrByd phavaideardBie8000k 3@11B1%0(MrkhEss Riswdlue: the
fiteZalPe] horlaiAds(BRAMINRE derivatives known from the literature or

obtainabie by methods of synthesis known from the literature:

-84 -

PCT/EP2007/054631

Ex. Structural formula Yield Mass peak(s) DOHPLC
lasi step
17 o i 11% (M-H) = Ry value:
o HANL AT0/472 2.65 min
(ol o] .
R {chlorine 1 yyothod c
isocfopas)
(2R, 4R}-4-methoxy-pyrroiidine-1,2-dicarboxylic acid-1-[{5-chloro-
pyridin-2-yl)-amide]-2-(2.4.4-trimethy!-1,2,3,4-tetrahydro-isoguinolin-
7-yl}-amide
18 oo [ 88% (M-HY = Ry vatue:
o Cl
By 5@(“@% 6l 457/459 1,12 min
T B od " .
{chlorine Method B
isotopes)
(2R, 4R)-4-methoxy-pyrrolidine-1,2-dicarboxyiic acid-1-[(4-chioro-
phenyl)-amide]-2-{1,2-dimethyl-1,2,3,4-tetrahydro-isogquinoiin-7-yl)-
amide x CF3COOH, mixture of sterecisomers
19 . 33% (M+H) = R, value;
= o]
L ﬁ e 4581460 0.99 min
3 N\LA“/j 6 hiori
(chloring Method B
isotopes)
{2R,4R)-4-methoxy-pyrrolidine-1,2-dicarboxylic acid-1-[(5-chioro-
pyridin-2-yl}-amide]-2-{1,2-dimethyl-1,2,3 4-{etrahydro-isoguinolin-7-
yli-amide x CF;COOH, mixture of sterenisomers




isotopes) 0.17; silica gel:CH2CI2/ EtOH  /NH40H =
w1952 PCT/EP2007/054631
(8R)-1,4-dioxa-7-aza-spiro[4, 4]nonane -7,8-dicarboxylic
acid-7-[(4- _
brgmo-phenyl)-amide]-8-(2-meiiayl-1, 2@4;,}?;@?& '0-18Q,alue:
quinolin-g- y1) |dg}/ﬁ OOH 40 ztZorz O 4 min
(M-H=
Method B
i
(2R, 4R )-4-methoxy-pyrrolidine-1,2-dicarboxylate 1-[(4-ethynyi-
phenyl}-amide]-2-(1,2-dimethyl-1,2,3,4-tetrahydro-isoquinolin-7-yl)-
amide x CF3;C0O0H, mixture of siereocisomers
24 )c:”’ . 5% (M+H)" = R; value:
g %f\( 4721474 141 min
zL ] o i
Hﬂc»?ﬂ;j {chlorine Method B
isotopes)
(2R, 4R )-4-methoxy-2-methyl-pyrralidine-1,2-dicarboxyiic acid-1-[(5-
chloro-pyridin-2-yi)-amide}-2-(1,2-dimethyl-1,2,3,4-tetrahydro-
isoguinolin-g-yli-amide x CF;CO0H, mixture of stereoisomers
22 v 4% (M+H)" =
ReENG
- WS}?‘ S 458/450
Ry {chlorine
) isotopes)
(2R,4R}-4-methoxy-pyrrolidine-1,2-dicarboxylic acid-1-[(5~-chioro-
pyridin-2-yl}-amide}-2-(1,2-dimethyl-1,2,3,4-tetrahydro-isoquinolin-6-
yl-amide x CFzCOOH, mixiure of stergcisomers
23 g 8 % (M+H)" = Rr value:
et -
Daure 458/460 0.72; silica
HJCWN{O%ﬁ A
R (chiorine gel:CHClof
isofopes) EtOH
INH4OH =
80/20/2
(2R, 4R)-4-methoxy-pyrrolidine-1,2-dicarboxylic acid-1-[(5-chioro-
pyridin-2-yt}-amide}-2-(2,3-dimethyl-1,2,3,4-tetrahydro-isoquinoiin-6-

vi}-amide, Sterecisomer 1




471/473 (bromine isotopes) 0.49 (RP-8; methanol/5

wopddaGhspiption =

6:4)

- 66 -

PCT/=P2007/0546314

(2R,4R)-4-hydroxy-pyrrolidine-1,2-dicarboxylic acid-1-(4-
bromophenyl)-amide-2-(2-methy1-1,2,3,4-tetrahydro-iso

qzui.né
523/525 1. 27 m|

lin-6- 0)-amide 41 52 %@btH)*

Br
=
oY

¢

= Rixvalpe:

488/490
(bromine

isotopes)

4(

) R, value:
0.28 min

Meathod B

(2R, 4R }-4-methoxy-pyrrolidine-1,2-dicarboxylic acig-1-[{5-bromo-
pyridin-2-yi}-amidel-2-(2-methyl-1,2, 3 4-tetrahydro-isoquinofin-6-yl)-

amide
25 (ogc”a . 70 % (MY = Ry value:
A .
W W 487/489 1.13 min
seats o
e {bromina Method B
isofopes)

(2R, 4R }-4-methoxy-pyrrofidine-1,2-dicarboxylic acid-1-[(4-bromo-
phenyl)-amide]-2-(2-methyl-1,2,3,4-tetrahydro-isoquinolin-6-yl)-

amide

26

& : /\l(cw
=5 H 3 P}—EM

54 %

(M+H)" =
411/413
{chlorine

isotopes)

R value:
1.12 min

Method B

(2R}-3,4-dehydropyrrolidine-1,2-dicarboxylic acid-1-[(4-chioro-

ohenyl)-amidei-2-

(2-methyl-1,2,3,4-tetrahydro-isoquinclin-6-yl)-

amide x CF3COOH
27 S 16 % (M+H)" -433§ R; value:
Ned .
H{_N g ¢ 1.09 min
oonXL
HC«N\/\/
l Method B
§

(2R, 4R)-4-methoxy-pyrrolidine-1,2-dicarboxylate 1-[(4-ethynyi-

phenyl)-amidel-2
amide x CF;COOH

-{(2-methyl-1,2,3 4-tetrahydro-isoquinolin-B-yf)-




a0 (chlorine isotopes) Method B
W@&%ﬂ@%ﬁ-ﬂuorophenyloxy):@yrf olidine-1,2-diearhexpho7/054631

c acid-1-(4-

chlorophenyl)-amide-2-(2-methy1-1,2,3,4-tetrahydro-iso

qeeinolin-6- y1)-amide x CF3008H;42 \/ eThrB82 %
(M+H)* = 100 ( g isotopes) |
(rac)+2<be pwgg%%-l 2-dicarbo ><ylic45-%,59 !1
acid-1-(4-bromopheny1)- {chiorine
amide-2-(2-methyl-1,2,3,4

miderx
{2R,4R)-4-methoxy-pyrrolidine-1,2-dicarboxylic acid-1-[{4-chloro-

-tetrahydro-isodﬂnitmoﬁa}G-%l)-a

phenyl)}-amide]-2-(2-ethyl-1, 2,3, 4-tetrahydre-isoquinolin-7-yh-amide

29 o-CH . XA (M+H)" = Ry value:
b KU 511/513 0.75; silica
\'?:)\'i;jwo(oz— (chiorine gel:CHLCly/
. isotopes) EtOH
NHL,OH =
80/20/2

(2R, 4R)-4-methoxy-pyrrolidine-1, 2-dicarboxvlic acid-1-[(4-chioro-
2-(2-methyl-E-triftuoromethyl-1,2,3,4-tetrahydro-
isoquindlin-7-yt}-amide x HCOOH

phenyh-amide]-

30 Oﬂ 31% l (M+H)" R valug:
al ! R
ﬁ}, Y l 519/521 1.36 min
o/\/j/ L 4 (chlorine
e ‘ Method B
isotopes)

{2R,4R)-4-benzyloxy-pyrrolidine-1,2-dicarboxyiic acid-1-[(4-chicro-
phenyl)-amide]-2-(2-methyl-1,2,3 4-tetrahydro-isoquinclin-6-yi)-
amide

31

Mo
He

s}

H{N\ "
N Y

o

o ¢l
fs !
=

33%

(M+H)" =
519/521
{chicrine

isotopes)

R vaiue:
1.44 min

Method B

amide}-2

stereoisomer of Ex. 30

4-benzyloxy-pyrrolidine-1, 2-dicarboxylic acid-1-[{(4-chloro-phenyl)-
-(2-methyl-1,2,3, 4-tetrahydro-isoguinolin-6-yi)-amide,




HCOOH 43 Br 39% (M+H)t = Rf value: .c 0 469/471
wdbrominesigotopes) 0.12 (RP-8sgmethanol/5 % NaSEP2007/054631
solution = 6:4)
3-aza-bicyclo[3.1.0]lhexane-2,3-dicarboxylic acid-3-(4-
Bromphenyhamigtery2-(2-methyis1,2,3,4-t@trahyero-isoguvaiue:
nolin-6- yl)am xJ@‘C’)OH (mixture of sterggisomers) 44 o

[
N >/"'
HE&OQ{ 5 4

{bromine Method B

isotopes)

{2R.3aR, 8aR}-octahydro-cyclohepta[blpyrrol-1,2-dicarboxylic acid-
1-{(4-bremo-phenyl}-amide]-2-(2-methyl-1,2,3 4-tetrahydro-
isoquinctin-6-yl}-amide

33 o ] 42 % (M+H)" = 409 R; value:

B
!
WS 1.01 min

N
S H
He”

Method B

{2R,4R)}-4-methoxy-pyrroflidine-1,2~dicarbaxylic acid-1-phenylamide-
2-{2-methyi-1,2,3,4-tetrahydro-isoguinolin-7-yl}-amide x C+3COOH

34 3% (M+H)Y" = 447 R; value:

oS
&
H,C .
n{éﬂ NQ/ 1.01 min
Y o Al

Method B

(2R, 4R)}-4-methoxy-2-methyi-pyrrolidine-1,2-dicarboxylic acid-1-{(4-
ethynyl-phenyl}-amide}-2-(2-mmethyl-1,2,3 4-tetrahydro-isoquinolin-6-

yh-amide
35 L 9% (M+H)" = R value:
O@,H ( “HQ 4271429 1.09 min
o o
H {chlorine Method B
isotopes)

{2R)-4-oxo-pyrrolidine-1,2-dicarboxyiic acid-1-[(4-chitoro-phenyi)-
amice}-2-(2-methyl-1,2,3,4-tetrahydro-isoquinolin-6-vi)-amide

36 f N 9% (M+H) = Ry vatue:

e 471/473 1.12 min

e (bromine Method B
isotopes)




44 QCH 31 % (M+H)+ = IR, value: 3.0 ,C,fi 501/503 min
w820074QBene isotopes) Methog,D (2
R,4R)-4-methoxy-2-methyl-pyrrol id ine-1,2-d icarboxyl Ic
acid-14(4-

PCT/EPZ007/054631

brqmﬁgﬂg@%@@&%ﬁ-@éggﬁfglﬁsé%%ﬂéli:ﬁm%%m&aﬁ&ys)-
quing érr]ﬁedé%@:&[nn'!et%y)is ,2,3,4—te|_lrahydro—isoqh|r1]1%Iin-G—yé)—amide
37 =00 ‘ 3% M+H)" = R value:
gc o { } ¢ value
(D,H My 473/475 1.17 min
o 0
e {chiorine Method B
isotopes)
(2R)-4,4-dimethyloxy-pyrrolidine-1,2-dicarboxylic acid-1-[{4-chloro-
phenyl)-amide]-2-(2-methyl-1,2,3 4-tetrahydro-isoquinolin-8-yl)-
amide x CF3CO0H
!
38 o fT o | 5% (M+H) = R value:
e
wm "HQ 517/519 1.21 min
. [s I ]
! (bromine Method B
! isotopes)
(2R)-4,4-dimethyloxy-pyrrolidine-1,2-dicarboxylic acid-1-[(4-bromo-
phenyl)}-amide]-2-(2-methyl-1,2,3 4-tetrahydro-isogquinolin-6-yi}-
amide x CF3CO0H
39 o . 31% (M+H)" = Re value:
N HQH g 515/517 0.17; silica
e Lo {bromine gel:CH-Cly/
isotopes) E{CH
INH.OH =
[ f 8C/10/1
(8R})-1,4-dioxa-7-aza-spirof4,4)nonane-7 8-dicarboxylic acid-7-[(4-
bromo-phenyl}-amide]-8-(2-methyl-1,2,3,4-tetrahydro-isoquinolin-6-
yiramide x HCOOH
40 ):H 84 % (M-Hy = Ry value:
Y | .
O/j \(L},Jv 471/473 0.4¢ (RP-8;
N {bromine methanol/5
isotopes) %-NaCl
solution =
6:4)




Ni/'---F 00r N 30 % (MH)+ = 519/521 (bromine isotopes)

weromEiuer@&d min Method D - 7o PCT/EP2007/054631

(2R,4R)-4-methoxy-2-methyl-pyrrolidine-1,2-dicarboxy9c
acid-1 -[(Q-

fluoro@rainoRyhieny-b)-anitiel-2 Aicaritilid 2id.4-tetra

-

C,,,, ’I"TCl - ' " 25 % ( +H)+ 475
(chlorine 156 opes) Rt value 3 min Method D

hydroisaeainlin }Qra 23 ~?n HHROLH 46 A |_d|ro -isoquinolin-6-

(2R,4R)-4-methoxy~2-methyl- @yrcpolldlne anquearboxylgg‘

L value:

acid-14(3- fl uor hlororpheny1)-a mi _

e]-2-(2-methyl }EZ 3( #-tetrahydroisdqu iRo°19°° 1.27 min

n-6-y1)- a@@’e HHOOH 47 >--t H C|  (chiorine Method B
e i isotopes)

(2R, 4R)-4-(4-fluorophenyloxy)-pyrrolidine-1,2-dicarboxylic acid-1 -(4-
chlorophenyl}l-amide-2-(2-methyl-1,2,3,4-tetrahydro-isoguinolin-6-
yi-amide x CF3COO0H

AZ = . 32 % (M+H)" =
@_H;@‘/ 545/547
%c@ {bromine
isotopas)
(rac)-2-benzyi-pyrrolidine-1,2-dicarboxylic acid-1-(4-bromophenyl)-
amide-2-(2-methyl-1,2,3 4-tetrahydro-isoguinofin-6-yl}-amide x
HCOOH
43 Hﬁ /@/Bf 39% (M+H)" = R; value:
N aR 469/471 0.12 {(RP-8;
{bromine methanol/5
isotopes) % NaCl
solution =
6:4)
3-aza-bicycio{3.1.0lhexane-2 3-dicarboxylic acid-3-(4-
bromphenyl)amide-2-(2-methyi-1,2,3 4-tetrahydro-isoquinolin-6-
yhamide x HCOOH (mixiure of siereoisomers)
44 ot } 31 % (M+H)" = R value: 3.0
““H jl 501/503 min

S
OC( {bromine

isotopes)

Method D




42 % (M+H)+ = 461/463 (chlorine isotbpes) RF value:
WIRew, sitiéagel:CH2C12/ EtOH M H.40H = 80/20PZ T/EP2007/054631

(2R,4R)-4-methoxy-pyrrolidine-1,2- dicarboxylic
acid-1 HQ fluoro-4-

acra AL

chloré2ptétiyitinatimde 22 @Rmetimplidiiz,3,4-tétaehygio-as-1-[(4-
qUiI‘l/Oﬂi',@nﬁo Yhergmide d%]‘@?@flhy?&@%@?zgi%lﬂ_%ﬁg@uino%in—ﬁ-
503/505 pes value: 0.62; silica

gel: ﬁ %ﬁ% 'r%iFi jg‘H4OH =- 80/20/2
(@R,AR)-4-methgxy-pyrrolidings 2- dicafppxyfic= | R, value: 3.1
acid-1-[(3-fluorg-4- ,@/L

519/521 min
N o
'OO {oh (bromine
e Method D
isotopes)

(2R, 4R)-4-methoxy-2-methyl-pyrrolidine-1,2-dicarboxyiic acid-1-[(3-
fluoro-4-bromo-phenyl)-amide]-2-(2-methyl-1,2,3 4-tetrahydro-
isoguinolin-8-yli-amide x HCOOH

45 e 25 % (M+H)" = R value: 3.1
HEC% /\(C! .
W A 4751477 min
SV ot
H,c'@ e {chlorine Method D
' isotopes)

(2R, 4R)-4-methoxy-2-methyl-pyrrolidine-1,2-dicarboxylic acid-1-[(3-
fluoro-4-chioro-phenyl}-amide}-2-(2-methyl-1,2,3 4-tetrahydro-
isoguinolin-G-yt)-amide x HCOOH

47 g . 42 % (M+H)" = Rr vaiue:
o, L 461/463 0.60; silica
Og/ s dH .
po {chiorine gel:CH.Cly/
isotopes) EtOH
/NH4OH =
80/20/2

(2R, 4R}-4-methoxy-pyrrolidine-1,2- dicarboxytic acid-1-[(3-fluoro-4-
chioro-pheny!)-amidel-2-(2-methyi-1,2,3 4-tetrahydro-isoguinolin-6-
yiramide x HCOOH




bromo-phenyl)-amide]-2-(2-methyl-1,2,3,4-tetrahydro-iso
wopoootind@syl)-amide x HCOORR49 "cite 61 % (Matbz007/054631
427 Rf value:  0.52 (RP-8; methanol/5 %-NaCl

solution.=6:4)

Zéé{hR)A-methg&r-pyrgq dineels2-dicarbexylic= | R value:
acid+1-[{(4-fluor P(NHQF 503/505 0.62; silica
0 e (bromine gel:CH,Cly/
isofopes) EtOH
INH4OH =
80/20/2

(2R, 4R)-4-methoxy-pyrrolidine-1,2- dicarboxylic acid-1-[(3-fluoro-4-
bromo-phenyl)-amide}-2-(2-methyl-1,2,3, 4-tetrahydro-isoquinoiin-6-
yh-amide x HCOOH

49 S 61 % (M+H)" = 427 Ry value:
e
f 3 0.52 (RP-8;
S
C@r v e methanol/5
%-NaC|
solution =
6:4)
(2R,4R)-4-methoxy-pyrrofidine-1,2-dicarboxytic acid-1-{4-fluoro-
phenyl)-amide]-2~(2-mathyi-1,2,3 4-tetrahydro-isoquinolin-6-yl)-
amide x HCOOH
50 o 9% (M+H)" = R value: 3.1
B
o j\p%&)' 505/507 min
C H .
poting T8 (bromine Method D
isotopes)
(2R, 4R }-4-methoxy-pyrrolidine-1,2-dicarboxylic acid-1-[(4-bromo-
phenyl)-amide}-2-(2Z-methyl-7-fluoro-1,2,3 4-tetrahydro-isoquinolin-
6-yl)-amide x HCOOH.
51 ot . 23 % (M-H) = R value:
poin L 4571459 2.67 min
P 4"
He” {chlorine Method D

isotopes)




phenyl)-amide]-2-(2-methy1-1,2,3,4-tetrahydro-isoquinoli
n-6-y1)- amide x HCOOH 50+9 % (M+H)t = 1R1 value:

3.1 icfr 505/507 min Cir'r-00"
Method D

(bromine isotopes)

(2R(AR ety ymyrrolitinet b ichesrams wisd-1-(4-

ac Q;ﬁ.o

ph n 1umai) in-6 lr-?

%m%mzdn—z methyl-2-(2-methyl-1
methyl- 7 fluoro 1,2,

2,3 4-tetrahy
3,4-tetra y ro-is

Q-

OQUII’]O 1n- de x H
59 (c{\ * . 32 % (M+H)" = R; value:
: y

e 0 {?}rﬁ“’l 515;’5'17 0.42 (RP-g;
><©/ {bromine methanol/s

isotopes) %-NaCl
solution =

6:4)

(2R, 4R)-4-methoxy-pyrrolidine-1,2-dicarboxylic acid-1-{(4-bromo-

phenyl}-amide}-

vi}amide x HCOOH

2-(1.1,3-trimethyl-1,2,3,4-tetrahydro-isoquinciin-6-

60

gt

A
deents

41

©

27 %

(M+H)" =
464/466

{chlorine

By value:

1.64 min

Method B

isotopes)

(2R 4R)-4-methoky-pyrrolidine-1,2-dicarboxylic acid-1-{(4-chioro-
phenyl}-amide}-2-(2.2-difluoro-1,2,3 4-tetrahydro-naphthalen-7-yl)-

amide

61 i

(2R, 4R}-4-methoxy-pyrrolidine-1,2-dicarboxyiic acid-1-[{(4-bromo-
phenyl}-amide]-2-(2,4-dimethyi-1,2,3 4-tetrahydro-isoguinolin-g-yt)-

amide

62

]

W&rﬁf
= yyr

A . o U |

%
]

(2R, 4R)-4-methoxy-pyrrolidine-1,2-dicarboxylic acid-1-[(5-chioro-
pyridin-2-yl}-amide]-2-(2 4-dimethyl-1,2,3 4-tetrahydro-isoquinolin-6-
yl}-amide




6-y1)-amide x HCOOH 51 023 %(NA-Hy = R, value: 4,K
wd200#531469 2.67 min 0 (chiarine isotopes) Methed4307/054631
-73- fI59 (2R,4R)-4-methoxy-pyrrolidine-1,2-dicarboxylic
acid-1-(4-

@sorophenyl)famides2-methyl-2-(2-methy1-1,2,3,4-tetra
hydroi inglin-6-y1)-amide x HCOOH 0-c'Ha 32|A)
(M+H)*='Rf valtie: "try
(2R,4R)-4-methoxy-pyrrofidine-1,2-dicarboxylic acid-1-[(4-bromo-
phenyl}-amidel-2-(3-methyi-1,2,3 4-tetrahydro-isoquinoiin-6-yi)-
amide
64 Hﬁ )i\j/u
(2R, 4R}-4-methoxy-pyrrolidine-1,2-dicarboxylic acid-1-[(5-chioro-
pyridin-2-yl}-amide}-2-(1,2,3 4-tetrahydro-isoquinolin-6-yl -amide
65 QR
£
Y4 B/ e
A O {c}r**
66 H{& gﬂr
67 S
H N _‘-\(
JSOATE
68 K{dﬁ <\H/Er
oYL
/Nx\/
69 (US N
et
70 o
/._\\/Br
e I I\ H{O}«E'Q
?1 >{] ,/ ! Br
72 (!W o~
“JP‘E“&/\/\\VH‘(N}ﬁN




515/517 (bromine isotopes) 0.42 (RP-8; methanol/5

wordNadi ggjption = 6:4)  _75. _ PCT/EP2007/054631
(2R,4R)-4-methoxy-pyrrolidine-1,2-dicarboxylic
acid-1-[(4-bromo-

pkenyl)-amidej-2-(1.1,3-trimethyl-1,2,3,4-tetrahydro-isoq
uinolin=6= yi)-anpde x HCOOH 60 ,..ch, 27 % (M+H)t=
4641466 , vafue: 1.64 min 000 0 H | (chlorine
74 F o (M+H)" =
o ¢ w:% '
e ‘a . 587/589
A (bromine
isotopes)
‘?‘g ?’YOH
e
o (3
=
76 N ey
seuten
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isotopes) Method B _ .
wRBoAR}1bgpethoxy-pyrrolidine-gs 2-dicarboxylic pcT/ep2007/054631
acid-1-[(4-chloro-
phenyl)-amide]-2-(2.2-difluoro-1.2,3,4-tetrahydro-naphth
Thg|gﬁgmq§§ dhgigéellow describe the preparation of some pharmaceutical
for(@Rs R Y- Avmethoxyiepyreelidities 1 sRidieatkoxyicdesired compound of
geRGis-HArRomo- . _ .
phenyl)-amidel-2-(2,4-dimethyl-1,2,3,4-tetranydro-isoqui
nolin-6-y! amide 62 0
Expowla®)-4-methoxy-pyrrolidine-1,2-dicarboxylic
DragidsteféSeahtantrg 75 mg of active substance per 10 mi
pyridin-2-y1)-amide]-2-(2A-dimethy1-1,2,3,4-tetrahydro-is

coRngfin-6- 1)-amide

Active substance 75.0 mg
Mannitol 50.0 mg
water for injections ad 10.0 mi
Preparation:

Active substance and mannitol are dissolved in water. After packaging the
solution is freeze-dried. To produce the solution ready for use for injections, the

product is dissolved in water,

Example B

Dry ampouie containing 35 myg of active substance ner 2 m

Composition:

Active substance 36.0 mg
Mannitol 100.0 mg
water for injections ad 2.0 ml

Praparation:

Active substance and mannitol are dissolved in water. After packaging, the
solution is freeze-dried.
To produce the solution ready for use for injections, the product is dissolved in

water.



63 YThrr O
w(BAR Ebsnethoxy-pyrrolidine-;2-dicarboxylic @gighdpo007/054631
[(4-bromophenyl)-amidel-2-(3-methy1-1
,2,3,4-tetrahydro-isoquinolin-6-yl)- amide 64 0- NIXXfr O
(2R,4R)-4-methoxy-pyrrolidine-1,2-dicarboxylic acid-1-
Exg@roldropyridin-2-y1)-amide]-2-(1,23,4-tetrahydro-isoqui
nolin-6 yl)-amide 65 1 O- ckiicy ,1-Coe& 66 rA

Tablet containing 50 mq of active substance

Composition;

(1) Active substance 50.0 mg
{2) Lactose 88.0 mg
(3) Maize starch 50.0 mg
(4) Polyvinylpyrrolidone 15.0 mg
{5) Magnesium stearate 2.0 mg

215.0 mg

Preparation:

(1), (2) and (3} are mixed together and granulated with an agueous solution of
(4). (5) is added to the dried granulated material. From this mixture iablets are
pressed, biplanar, faceted on both sides and with a dividing notch on one side.
Diameter of the tablets: 9 mm.

Example D

Tablet containing 350 mq of active substance

Composition:

(1) Active substance 35G.0 mg
{2) Lactose 1386.0 mg
{3} Maize starch 80.0 mg
{4} Poiyvinylpyrrolidone 30.0mg
(8) Magnesium stearate 4.0 mg

600.C mg
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Preparation:

(1), {2) and (3) are mixed together and granulated with an aqueous solution of
(4). (3) is added to the dried granulated material. From this mixture tablets are
pressed, bipianar, faceted on both sides and with a dividing notch on one side.

Diameter of the tablets: 12 mm.

Exampis E

Capsules containing 5C ma of active substance

Composition:

{1) Active substance 50.0 mg

{2) Dried maize starch 58.0 mg

(3) Powdered laciose 50.0 mg

(4) Magnesium stearate 2.0 mg
160.0 mg

Preparation:

{1} Is triturated with (3). This trituration is added to the mixture of (2) and (4)
with vigorous mixing.

This powder mixture is packed into size 3 hard gelatine capsufes in a capsule

filling machine,
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wl2007/131982 - 79 - PCT/EP2007/054831

Exampie F
Capsules containing 350 mg of aciive substance

Composition:

(1) Active substance 356.0 mg

(2) Dried maize starch 46.0 mg

(3) Powdered lactose 30.0 my

{4} Magnesium siearate 4.0 mg
430.0 mg

Preparation:

(1} is triturated with (3). This frituration is added to the mixture of (2) and (4)
with vigorous mixing.

This powder mixture is packed into size 0 hard gelatine capsules in a capsule

filling machine.

Fxampie G
Supposifories containing-160 my of active substance

1 suppository contains:
Active substance 100.0 mg
Polyethyleneghycotl (MW, 1500) 600.0 mg
Polyethyleneglycet (MW, 6000) 460.0 mg
Polyethylenesorbitan monostearate _840.0 mg

2,000.0 mg

Preparation;

The polysthylensglycol is melted together with polyethylenesorhitan
moncstearate. At 40°C the ground active substance is homogeneousily
dispersed in the melt. Itis cooled to 38°C and poured into slightly chitied

suppaositcry moulds.



10

15

20

25

(M+1-1)+ =- 587/589 (bromine isotopes) 75 nrlle irr-r

wWCb@ 1819886 4- a YAO-Nt"  \W{D2007/131982:05/Ep2007/054631
-PCT/EP2007/054631 The Examples that follow describe

the preparation of some 5gharmaceutical formulations

which contain as active

compo

UbEirdaiasy desired

und of general formula I: 5 Example A Dry

ampoule containing 75 mg of active substance per 10 ml
Co osmon 1 Actlv sub ce75.0 mg Mannitol50.0
e B ORI Sl RL i

wherein

0

13

N
E/M

L/\

denotes a substituted bicyclic ring system of formula

3
KT/KIA\\AZ KZL/K\/[AY
X\ 3 1//J\ X\ 3 B’Az

wherein

K'i

denotes a bond, a -CHjp, -CHR'™, -CR™R’® or -C(O) group, and
wherein

R?a/RTb/R?c
each independently of one another denote a fluorine atom, a
hydroxy, Cis-alkyloxy, amino, Cy.s-atkylamino, di<(C-.s-alkyl)-
amino, Ca.s-cycloalkyleneimino, Cys-alkylcarbonylamino group,
a Crs-alky! group which may be substituted by 1-3 fluorine atoms,
a hydroxy-Ci.s-alkyl, Cq.s-alkyloxy-Cy.g-alkyl, aminc-Cy g-alkyl,
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Preparation: 15Active substance and mannitol are

wochssohaaddan water. After packaging the solutiorPiST/ER2007/054631

freeze-dried. To produce the solution ready for use for
injections, the product is dissolved in water. Example B

20 Dry a%ﬁ@iﬁﬂ%’ﬁ?aﬁirﬁ@'@ﬁ fieor S&Y{)@@J&%ﬁ@é“y' Car-
per 2 ml@dprapakitigmi2bCAetilie/solystance3RBymG s
Mannitol&%@@%@gbmi%im@@mmaﬂm& salkyl,

Prepara ctive subst nito

dlssolve?ifﬁv% f %ﬁ‘%e:é atkagir ;%[2351 'i itition 'Ika]ﬁ Gminocarbonyk

freeze-dHedaiy %?8&@@%@@&%W%WP@W tlesfiky! group,
injections, thevariteltret tisodissaly & iR fvatgmot simultaneously be

W02007/1319825~4 1 PE T @B%Q%yﬁ%ﬁ%%%%gt% except
Tablet contamlr% EOé\}r}% .active sub ance 5
\ctive su

Composition: (1 tAREES P R Ese %%3”‘0 or
Maize stBrcHeERi o iATIpyFRSIigonE By Maghesigimthoxy-, amino-
stearate d0:ifargRBiGsn gl tneGdbEmon2terdBe 120, or
mg
two groups R™®/R® together with the cyclic carbon atom may form
a 3, 4-, 5-, 6- or 7-rmmembered saturated carbocyclic group or a
cyclopentene, cyclohexene, oxetan, azetiding, thietan, )
tetrahydrofuran, pyrrolidine, tetrahydrothiophene, tetrahydropyran,
piperidine, pentamethylene sulphide, hexamethyleneimine, 1,3-
dioxolan, 1,4-dioxane, hexahydropyridazine, piperazine,
thiomorpholine, morpholine, 2-imidazolidinone, 2-oxazolidinone,
tetrahydro-2{1H}-pyrimidinone or [1.3Joxazinan-2-one ring,
while the methyiene groups thereof may be substituted by
1-2 Cyz-alkyl or CF3- groups, and/or
the methylene groups thereof, if they are not bound to a
heteroatom, may be substituted by 1-2 fluorine atoms,
and/or
wherein a -CH; group besides an N atom may be replaced
by a -CO group, andfor
the iminc groups of which may each be substituted by a Cq.
s-alkyt or Cqs-alkylcarbonyl group, and/ar
wherein the suiphur atom may be oxidised to form a

sulphoxide or sulphone group,

K? and K°

each independently of one ancther denote a -CH,, -CHR®, -
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15Preparation: (1), (2) and (3) are mixed together and

wamHatedwith an aqueous sglgtion of (4). (5) iscadieiesho7/054631

to the dried granulated material. From this mixture tablets
are presseBQ, piplanar, faceted on both sides and with a
dividing"Roteh BheoSigeUpiarigtein of the tablets: 9

- mm. 20 Example D Tablet containing 350 mg of active

substangebgemposition: (1) Active substance (2)

Lactose % Maize starch 30(4) PO'YViFT%P olidone (5

| YIr
Magnesitiif SRESFAE 38 8" M5 136 P hGBE G Mg 36 g 9roup
mg 4.0 ¥hFE00bmeutAID2ed 71 13198ping gtoms, a hydroxy-Ci.s-
-PCT/EP200 #05463b:Rrepasatioan(hy-€2)-amd: (8).a8&ylamino-C..

mixed to r ranul ith eo ion. .
o (4). (6) & ST e e S I e e mine-C.
this mixt@‘?é'%a%ﬁ%oéﬁf“e%?@&/éo‘gWﬁf&ﬂ%ﬂ“fé@@fé’&%*ﬁt‘ﬁﬁ

sides andmiitiva dividibgpdid hCon-ahgsidecsDiamidies-akyt, di-
the tablets; 12 Fixaeanisf (apsyles sentaining 50

mg of acive s b%tnaeqc% A0 compositian, (1) Active

substancé ?%y ried maize sr%\rc?islagtg) owdered

lactose (4) Magnesium stearate 50.0 mg 58.0 mg 50.0

mg 2.0 mgtk6@eumgR™/R* together with the cyclic carbon atom may

form a 3-, 4, 5-, 6- or 7-membered saturated carbocyclic group or
a cyclopentene, cyclohexene, oxetan, azetidine, thietan,
tetrahydrofuran, pyrroliding, tetrahydrothiophene, tetrahydropyran,
piperidine, pentamethylene sulphide, hexamethyleneimine,
hexahydropyridazine, tetrahydro-2(11H)-pyrimidinone,
[1.3loxazinan-2-one ring,

while the methylene groups thereof may be substituted by

1-2 Cyg-alkyl or CFa- groups, and/or

the methylene groups thereof, if they are not bound to a

hetercatom, may be substituted by 1-2 fluorine atoms,

and/or

wherein a -CHp group besides a nitrogen atom may be

repiaced by a -CO group, andfor

the imino groups of which may each be substituted by a C+.

s-alkyt or Cq.s-alkylcarbonyl group, and/or

wherein the sulphur atom may be oxidised fo form a

sulphoxide or sulphone group,

with the proviso that a heteroatom introduced by R® or R%

must not be only one carben atom away from X in formula

{i}, and
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Preparation: 20(1) is triturated with (3). This trituration is

waodded ogdre mixture of (2) andi§4) with vigorousdmixisgho7/054631

This powder mixture is packed into size 3 hard gelatine

capsules in a capsule filling machine. 25

W02007/131982- 79 -PCT/EP2007/054631 Example F
Cajvstllesicontaitiag B60gmopefattivelSulistancey R, R™, R'®, R®,

Corgpasiiem: mélLActvesubsiance (2) Dried maize

starch (3) Powdered lactose (4) Magnesium stearate 10
350.0 mg 46.0 mg 30.0 mg 4.0 mg 430.0 mg
Prepardfioplef1yn$iearae Wit e3y T i apom ¢s suiphone
added to thelRiigtune, ofE2yiand (4) with vigorous mixing.
15This powder mixture is packed into size 0 hard gelatine

capsules in a capsule filling machine. Example G
P RS denotes g hydrc}%en atom or a hydrogy, C1s-alkyloxy, amino,

Cqs-alkylamino, di-(Cq.s-alkyl)-amino, a Cy.s-atkyl,
Ca.g-alkenyl-CHy, Cps-alkyniyl-CHz, Cag-cycloalkyl, Cag-
cycloalkenyl, oxetan-3-yl, tetrahydrofuran-3-yl, benzyl, Cys-
alkyl-carbonyl, trifluoromethylcarbonyl, Cag-cycloalkyl-
carbonyl, G s-alkyl-suiphonyi, Cag-cycioalkyl-sulphonyl,
aminocarbonyl, Ci_s-alkylaminocarbony!, di-{Ci.s-alkyl}-
aminocarbonyl, Ci_s-alkyloxycarbonyi, Cas
cycloalkyieneiminocarbonyt group,
while the methylene and methyi groups present in the
groups mentioned above may additionally be
substituted by a Ciaalkyl, carboxy, Cqs-
alkoxycarbonyl group,
or may be subsiituted by a hydrexy, Cq.s-alkyloxy,
amino, Cy.s-alkylamino, Cis-diatkytamino or Cqr-
cycloalkyleneimino group,
if the methylene or methyt groups are not directly
bound to & heteroatom selected from among O, N or
S, and/or one to three hydrogen atoms may be
replaced by fluorine atoms, if the methylene or methyl
groups are not directly bound fo a heteroatom selectad

from among O, N or 8,
and wherein

Al denotes either N or CRm,



Suppositories containing 100 mg of active substance 20

WwobGHPPeSItery contains: Active gubstance100.0 pat/Ep2067/054631
Polyethyleneglycol (M.W. 1500)600.0 mg

Polyethyleneglycol (MW. 6000)460.0 mg
25Polyethylenesorbitan monostearate 840.0 mg 2,000.0
mgAPrepasatien.<The palyetiyleneglycol is melted
together with polyethylenesorbitan monostearate. At 40C
the ground active substance,is homogeneously

Boﬁisperg%rmﬁs REFRAICTHR cooled to 38C and poured

into slightly chilled suppository moulds.

WQ200 HI3:982h8 6 “Rigd B2 dKh¢68dn2 Ratest denote
Claims 1.Compounds of general formula (I) (Di

wherein 10 denotes a substituted bicyclic ring system of
formula RM@%&ZWW@ B&iorme bromine or ioding atom, ora Cy.s-
alkyl, CF3, Cas -alkenyl, Cos-alkynyl, 2 cyana, carboxy, Cis-

alkytoxycarbonyl, hydroxy, Cqs-alkyioxy, CF30, CHF20, CHaFO,
amino, Cys-alkylamino, di-(Cy.s-alkyl}-amino or Cs.7-

cycloalkyleneimine group, and

-L-E-G-J-  denotes a —-C-C-C-C or —C-C=C-C group which may be
subsiituted by R* and R®, and

R®  denotes a hydrogen atom or a Cys~aikyl group, and
R*  denotes a hydrogen atom or

a straight-chain or branched Ci.g-alkyl, Cre-alkeny! or Cog-alkynyl group,
wherein the hydrogen.atoms of the methylene and/or methyi
fragments of the straight-chain or branched Cq.g-alkyl, Cs-alkenyl
or Cag-alkyny! group may optionally be wholly or partly replaced by

fluorine atoms, and/or

wherein the hydrogen atoms of the methylene and/or methyl
fragments of the straight-chain or branched C@.G—alkyl,.(lg_g—alkenyl
or Cog-atkynyt group may optionally each be substituted
independentiy of one ancther by one to two substituents selecied
from among a Cas-cycloalkyl group, a nitrile, hydroxy or
Cys-alkyloxy group, white the hydrogen atoms of the Cys-alkyloxy
group may optionally be whelly or partly replaced by fluorine
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K- A Or 15wherein denotes a bond, a -CH2, -CHIR7a,

wosgs7RReg.or -C(0) group, andgwherein 20 peT/EP2007/054631
RTh/R713/R7e each independently of one another

denote a fluorine atom, a hydroxy, C1_5-alkyloxy, amino,
C1_5-alkyptamirgo,allyloxy, propaggiieiey; benzyloxy, Cy.s-alkytcarbonyioxy,

C3_5-cydpalineneiming, &8 alkyearoonyaming group,
25a C1 éalﬁkgﬁgg§rﬂngﬁ%1 W g@u&g}@%&d e}lsjalalsulphany!

fluorine atoms, a rox -a }yl ;amino-C1 5-al
W02007H®1@98?%Wb[9513%6#B%%’éfarbox%
di-(C1_5<lkylisdminar©hyiSaatkylea@zbnyl, C.s-alkylaminocarbonyl, di-
cycloalkxlsarwwn%&;aéa@m» @W%Q@eﬁ@%m@é&u@anyl

R

di- (c1_5%%%%&@%9@@#%&%%“@hOW'f amino,
C4J-cycloalkylleneiminacarbeay-parbiralkgl grdypavidailglamino, -
the two %OU&%J%ZM%ZQWOW(@, "Q%l@@@l%%%?& s-alkylamino,

bound to the cyclic carbon atom via a eteroatom exlce pt

where -C(R7DRID}Y CBIPRINBANY {FHPES JiEhp YR 78
denotes Hiffonersbotitibior TOMWFP@@WW'W&E‘W@

amino- 1Rewmjtiefstdhstitasteshphenyhon srongeydlicths above-
heteroa%é’rﬁ?o‘ﬁ%u QL Q. RURY l%?&fﬁwzikgggﬂa@rﬁ'\m@ ring may

the cyclic carbon atom may form a 3

7-membé&RSH g%\ﬁﬁﬁ%?&ﬁ%%%&f&ﬁéﬁ%ﬁﬁ%?% alkylcarbonyl groups
cyclopentehe ;! €/clohexepre aofétan, azetidine, thietan,
15tetrahydrofuran, pyrrolidine, tetrahydrothiophene,

tetrahydropyran, pi %ea'{dg% ggﬂ{sag@%thxge%%%%k@@édo%m atoms of

hexamethy eneimine, 1,4-di

hexahydiBpy s Irida i se raansasdtiefrdifhb P may optionally

morpholine y2dngidazatigirpre:2-mxarohdinonme, or
tetrahydro-2(1H)-pyrimidinone or [1 3]oxazinan -2-one

ring, 20while the meth len 0 rleof maa¥b i
M o L M T
mem‘yl@@i@@m'ﬂagatﬁ@fﬁébﬁ"ﬁhe?iﬁﬂé%f’%mﬂﬁ‘!b a
heteyoaimpmraybbeysubstiiuieddys ity dhiamoesaiongsyroup wherein
a”%B&%%WE%‘?A%ﬁe:%‘S?oQ;BQH& %@5%%%@61@' %Q%éﬁlaéﬁiphur or

be replaced group, and/or the imino groups of
whiCaTA%Y éb‘l ﬁ%&egﬁﬁﬁﬁ?ﬁeﬁoﬂ? A ci_ 3-alkyl or
01.3-alkylcarbonyl group, and/or

a phenyi, mono- or bicyclic heteroaryi, phenyl-C4.s-alkyl or mono- or
bicyclic heteroaryl-Cs.s-alkyl group,
which may optionalty be mono- fo trisubstituted in the phenyl or
heteroaryl moiety by identical or different substituents selected
from among fiucrine, chloring, bromine and icdine atoms, and

C+.5-alkyl, trifluoromethyi, amino, Cys-atkyl-amino, di-(Cy.s-alkyl)-
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wherein the sulphur atom may be oxidised to form a
Cﬁb‘}m‘?éﬁe or sulphone groug, K2 and K3 ea%T!EP%O?iDSdGS“E

ependently of one another denote a -CH2, -CHR8a,

W02007/131982 82 -POT1EP2007/054631 Riibn8c r< or

a -C(0) groapinwhegdeiryRBaRBIPRfim@aechdi- or trifluoromethoxy,

independently,of,pne; anotheySepaieA/(psalkyl group

5Wh|c may be substituted by 1-3 fluorine atoms, a

hydroxy -C1_5- alkyl,

C1_5-alkyloxy-C1_5-alkyl,Cts-alkylamino-Ci_ 5-alkyl,

di-(@1L-5-alkyemiatino: GL-Galkyhoup, R at E or G may also denote a

C4. ﬁtﬁ)ﬁﬁ@é‘&}{'spg'mm&$%é@%"0 ?MF—Q@-%alléY&lynyloxy

C1.5-alkylox carbon [-00 5- kyl
am”%ég)ﬁg b ?ﬁ olal ony Cis-alkylarminocarbonyloxy, di(Cqs-

Cl_gkawmﬁwmw@g -rBaglRgkodneiminocarbonylexy, phenyl-
10(G.-Sdaliod): aminoesrionnysl00xb- adﬁysbocg% a$kylamino di-(C1.5-
CVC'%U%M%”EQ? E%%maeq'%nﬁngl i %fé& i% 1- 3wac N5

groups R88/R8 toge her with the cyclic carbon ato

fornf§YEMR0. &1- ‘*68W‘Wﬁ%’ﬁ%@%ﬂ'%ﬁr&ﬂ@@&?ﬁ%@r&%‘y*amm
groujil ©rs1d8kyigyrioperiteniaeyetchiexenesywokethyleneiminocarbonyl-
azetiginge, dhigsan, tetrahydrofuran, pyrrolidine

tetrahydrothiophene d ran. p er|d|ne
pentame B AU N ARAE S PIRSUEEERL i ho above-

hexahyd rWBﬁ%ﬂ‘%Wb@Féﬁ%?ﬁM@Iﬂﬁ%yﬂﬁY |8ﬁﬁ9ﬁ'édep@ﬂdenﬂy of
[1.3)oxazitanaReding bingy20wtuEtE-the sutetiyten ssgraesom among

thereof m%#&%oﬁ%ﬂﬁ%@rﬁ%ﬂﬂ% %rr@tawl P&lﬁ%y} piperazinyt,
groups, an /or the methp/lte l%rjou sth

r
S B B Araearoony. Ceo

not boundt? %e?é%aa om, m
fluorine at@hﬂ@,xa(ﬁﬁhﬂﬂzﬁéﬁﬁﬁ%?émnéei% DYgreop IB@%\@@S)aammO:
nitrogen asam may be replaced by a -CO group, and/or

the imino f t
Cl 3-alk ?%Hgé}%&%?(@éé???g\??ﬁ%@“&iy tUIS0Y% By optionaly

wherein tHDé3 QpRUP é?&ﬁ%ﬁg? yd%?&@ﬂ@a%df%?m%Subsf"fuenfs
30sulphoxideasrkiphamergrdlupringithhihenprovisorgandiodine

heteroatomdpigosiced R obien Redstaratheonbikyl-amine,
one Carbo&‘;-?é aﬁw?-)éntﬁgo hydpo;z?,r E‘J.‘J-%&';?lb%‘ dmonom di- or

trifluoromethoxy, carboxy- and Cy.s-alkyloxycarbonyl group,
with the proviso
that two heteroatoms selected from among oxygen and

nifrogen are separated from one ancther by precisely one

optionally substituted CH; group, and/or
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R a0B&tutdd 8y 3R

W02007/131982 - 83 -PCT/EP2007/054631 in all not

wdDHe,1aagefour groups selectegfrom among Rss Febsq07/054631

R7c, R8a, R8b and R8' may be present, and 5Xdenotes
an oxygen or sulphur atom, a CF2, sulphene, sulphone
or a NR1 groupaiminerairrgdmmtes a Gy rogerCatorndor a
hydroxy, ClI_3-alkyloxy, amino, di-(C1_3-alky0-amino, a
C1 5-alkyl, 10C2 5-alkenyl-CH2, C2_5-alkynyl-CH2,
Cm-CYCIOr;'ﬁl?);f,%%j??%-al ﬁglcloalkenyl, oxetan-3-yl,
tetrahydrofuran-3-yl, benzyl, alkyl-carbonyl,

R trifldenorethyldadsorbnC 3. &-cyaloalylcalkboyiyk Co.s alkynyi or a

C1Reald:SWiRN oo GheRsryHoaliispulipheMbe substituted by a
gm(@%carbon ,C1 5-a|kg/lam|nocar
|-

onyl,
S et SR )
cao7acRblkgiEadiRifot EDORP GRAGE avhirseyeor methoxy
megaylenerand methyl groups present in the groups
mentioned above may additionally be substituted by a
1 _3alkyl, carboxy, 20alkoxycarbonyl group, or may be

??8?8%9? B S0k GRY" afninghey may form
Cl_5-alkytrasire V@i B2aiaiky kintine ¢~C4pup or a - CFe- group, or
cycloalkyleneimino group, if the methylene or methyl

4 tdj t I d
b s s

: , _ ogen
atoms m&5 B PR AP BYHIHHE e8I, f S?they may form a
methyleng Bretethyddpatpsyaiie grotdirecthe boumeettoagd 5-7

heteroatopa ssiesied famamang 0, N or S, 30 and
wherein denotes either N or CR10, W02007/131982-

84-PCT/EP2007/054631 A2denotes either N or CR11,
denotes MBEIN B @jﬁ\fg’arbon chain members of this cyclic group may

be replaced by an oxygen or suiphur atom or a -WNH, -N(Cys-alkyl),
-N(C1.4~alkyicarbonyl) or a carbonyl, sulphinyl ar sulphonyl group,
andfor

two directly adjacent carbon chain members of these
C..7-carbocyclic groups may togethar be replaced by a -C(O)NH, -
C(OWN(Crs-alkyl), -S{O)2NH, or -S{O):N(C..s-alkyl) group, and/or

four directty adjacent carbon chain members of these
Cs-r-carbocyclic groups may tegether be replaced by an -O-CHo-
CHp-O group, and/or

1 to 3 carben atoms of these 3-7-membered cyclic groups may

optionally be substituted independently of one another by in each



5 while R10, R11 and R12 each independently of one
wcgtps@gpote a hydrogen, flygrine, chlorine, bigMine@57 054631

iodine atom, or a C15-alkyl, CF3, C2_5 -alkenyl,

C2_5-alkynyl, a cyano, carboxy, C15-

10alkyloxgearssraylivisydiroiye Genssalkylory MEF3G;alkyl groups or a

CHF20, G20, faﬂ%iyl@;cyc@@-aug%«ﬁmmralkylcarbonyioxy amino,

di-(C3_5;alk |

e O L A T

which m&y b@@@@[ﬁﬁ’éﬁfﬁ%ﬂ%§ﬁzf%}ﬂ?'%aé?fd‘ﬂ@ﬁiﬁ‘féé“mie
5 a hydrogenmetory-or @k@E.1C Z-alkybgrourpoautd R4denatesoxy,

a hydro%ﬂg%ﬁ%ﬂfc&%@wﬁt@'ﬂh&c@?@éﬂﬁ@?@Qﬁﬁqmocarbonyi di-
01_6-allyl, 02 &alkenvlor G2 c-alkymi gipypywherein ..,
the hydrogén her h i
fragment%"bﬂhe straight- chaln or branched C1l.6-alkyl,
C2_6-alkenyl or C2_5-alkynyl group may optionally be
1o wholly otaAmly FRRIRGEELEY ZRIGHAR HOMS Ao from R anc
wherein th}%gdrogen atoms of the methylene and/or
methyl fr%g t§'0f the straight-chain or branched

C1_5-alkyl, C2_6-alkenyl or C2_6-alkynyl group may -
optionally eaghrbe substisied Zomdenarderdbertanens oxygen

ther b t f
ang e5 r ¢ ;/C%%?ﬂ)% tgq:%ﬁp&‘;ﬁ;@&fﬁ"&% %8&;139(1 oM 8B UMNGiner by |

15 Cl_5- aIkylo‘?(;?cg?%'ﬁﬁ“@\/ﬁﬂ‘é’ﬂ?@%&éﬁgﬁéﬁ%’ﬁ’tﬁé‘d’w

C1_5-alkyloxy group may optionally be wholly or partly
replaced by fiuoeine Y\HZROTH 1L 20BRa —0-0 or —8-0- bond,
-PCT/EP2007/054631 atoms, an allyloxy, propargyloxy,
benzyloxy, C1.5-alkylcarbonyloxy,
C1.5-alkyicX§tis5onyloxy, carboxy-C1.5-alkyloxY,

20 C1.5-alkyloxycarbonyl-C1_5-alkyloxy, mercapto,

or frbZralkdsulphanyl, C1.5-alkylsulphinyl,

C1.5-alkylsulphonyl, carboxy, 5C1.5-alkyloxycarbonyl,
aminocarbonyl, C1.5-alkylaminocarbonyl, di-
(C1.5-alkyl)-aminocarbonyl,
C4.7-cycloalkyleneiminocarbonyl, aminfistNphonyl,
C1.5-alkylamingsulphonyl, di-(C1.5-alkyj)- CH,

ammosulph@nyl ~¢4.7-cycloalkyleneimi Iphonyl,
amino, C1. 5Edué7|ai’n|no C1.5-alkylcarb ylamlno
10C1.5- alkyﬂtulphony@mmhe group H,

N-(01.5-alkylsulphony1)-C1.5-alkylamino,
..Cm-cycloalkylcarbonylamino group, or a morpholinyl,

25 RUHHiSAETDASTHIASHY ABIIRIA, pipalidisAubiperazinyl,
tetrahydrofuranyl, tetrahydropyranyl group, while the
aB@N&é@%%@ dtﬁ@ﬁg%yﬁéi%w}%g%%%w%&m%& 40 R? and
q_gﬁ may 1 each stituted by 1-4 C1.3-alkyl or
Ci'3-4 ch%rbonyl groups or by 1-2 oxo groups, and/or
wherein the hydrogen atoms of the sp2-hybridised
carbon atoms of the straight-chain or branched
C2.6-alkenyl group may optionally 20be wholly or partly
replaced by fluorine atoms, or a nitrile, carboxy,
aminocarbonyl, C1.5-alkylaminocarbonyl, C3_6-

~nrlasalla/daminacrarlkhamv/l A 711 E Aally/D srminAararbhanrmy /)



250ptionally a methylene group may be replaced by a :
woexygen; ssgphur or CO.3-alkyl-sgibstituted nitrogemratepno7/054631
or a phenyl, mono- or bicyclic heteroaryl,
phenyl-C1_5-alkyl or mono- or bicyclic o
hBter§&RNRS 15 AN BN SOWREN!AY Btisnallyper @ methyl,
monoettyltrsybstittitecyirtheypheayb or heteibarydmmpietyd
by identical or different substituents selected from among
oroN Y RHEC S AR, erah o odine fomor &
5 WEPGE7 /M3 T982- 86 oPCTFiEPR G0 /0546320ty substituted by
hyals ooy a6t s paadiatoXymme oK EiCeD tefueromethoxy,
carboxy and C1.5-alkyloxycarbonyl group, and 5if
-L-E-G-J- denotes a -C-C-C-C group, R4 at E or G may
whilg IGET RS ALSAHESAbShD Pyt SR7 Hhetg entioned
her@rbelilicanyhotyitivnalkynsgoky MRk ploXs-membered
10 hetdechir@-gycloalkgaxy, C1_5-alkylaminocarbonyloxy,
di(C15- alkyl)aminocarbonyloxy or
C4.7-cycloalkyleneiminocarbonyloxy, phenylCm-alkyloxy,
B P ARIRSFRSHIRIABAY ST E B BARGIA1fiR6 three nitrogen
16alkylradnino, C4z-cycloalkyleneimino, C1.3-acylarnino,
(C1-3-aoyl)C1-3- alkylamino,

_5-alkylaminocar
dRETHERRNMmoSHD SFRHRAATTS Srgen or sulphur atom, or
C4_7-cycloalkyleneiminocarbonylamino group, while the

methyl or MG ISPEURMAS PIEReRIBIRE 2BOVENIyroup or an
mentioned all%/I or (Eé/cloalk Ifgﬁrou may each

independ&fiR)' §F SHE"SA8 B WS g, aiwe nitrogen
20 substituéitsglected from among morpholinyl,

thiomorpholinyl, pyrrolidinyl, piperidinyl, piperazinyl,

tetrahydé%f%ﬁx%yéréﬁyéﬁ)&% gl.ﬁ)@%luted by a Cq_?-aikyé group and

dimethylam|nqcarbon¥, C1-5- alkyloxycarbonyl, carboxy,
methy!, BY8PACARBHBR or amino, 20and the

above-mentioned phenyl or heteroaryl groups may

25 gasi@ﬂ@WOb@r QIQHQWIQirtﬁli@éb%H?W%@Mitiﬂ@@f??@ fRforine, chlorine or
erent substituents, selected from among fluorine, .

R R S AR B S
trifiTENRETA, Srfime 2t -80aNe prdraingy csHylarsigine group may
C& Susdk\tote, shover)liticoe triftoovomigtheseycaarbaxyss via two
angfednb:alkyloxyearbonyl group, with the proviso
W02007/131982 - 87-PCT/EP2007/054631 that two
atoms form an -0-0 or -S-0- bond, is excluded, and
SREdanbees & Riferisgelit atBitiogeTaiBramkis 2% gikeny the
ohdizdn\alkymylady & a fused-on phenyi ring,

5-alkyloxycarbqnylamino, . - ,
15 %I}lw%% %/ Obé/re% he eb%anr{,/rll gf%ﬂ%fontams an imino group opiionally

30
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phenyl-005 alkyl group, wherein the alkyl group may be
wcHBsHwissbby a hydroxy, met hoxy, hydroxycarbopdon /54631

C1_5-alkoxycarbonyl group, or if R5 is linked to E or G it

may also denote a hydroxy or methoxy group, or 10 R4
ancarioe RBif thieyseraibdaiigtosthe séim évarbel@oat; itieyentioned
herBNRLAQETH togeieinvithidhe.6a1 BRB1BHOBRIACIOF A @HR QY flucrine,
chic?riﬁecgr%h%gléﬁd %rd§él and R5 if they are bound to the

same carbon atom or to two adjacent 15carbon atoms,

together with the carbon atom(s) they may form a
and3wTementizestd cakbogysligrgiaup aikvoryanounsatieatiedin the
prevo (M) SBREI R CRIPRARYE! G IO HR VNG ARR G atoms may,
uniSErRRM.EhRIn mempers of this ¢ C'#%gg;]% Bdand A -

reprated By AN Bkygen o?%dﬁ%ﬁ Fa PA3RGe alkyl groups in
the IFCoLsE. gIRGIPneg(dRikviaiad captbhyDr exanieiomgiikylamino
grospdphisyberdeutphomydigseip, and/or two directly adjacent

carbon chain members of these 25047-carbocyclic

roups may together be replaced by a -C(O)NH, -

a0 IR0, BRI O SStbyRdTE TOBERgH e
foregringpdedinditrs. unlesfosiplditebilyrasfacent warbolly ohaintly replaced
by f@beisef these C5_7-carbocyclic groups may together

be replaced by an -0-CH2- 30CH2-0 group, and/or

W02007/131982- 88 -PCT/EP2007/054631 case one or
the {aHAMSFINBtBAE BRI Sh AR sRe e R egRbtipasarg the salts
thefegtiroxy, formyloxy, C1_2-alkyloxy,

C1_2-alkylcarbonyloxy, amino,

C1_2-alkylamino,C4_2-cycloalkyleneimino,

C1.2-alkylcarbonylamino, Cm-cycloalkylcarbonylamino,
2. nitfenpearsdgisencrolipyyia (1) according to claim 1, wherein

Ci_5-alkyloxycarbony1-01 2-alkyl, carboxy,
[ Cl@&'&ﬁ@’é"%ﬂm@@eﬂmmr} W%lof formula

C1_5-alkylaminocarbonyl, di(C1_5-alkyl)-aminocarbonyl

or C4_2-cycloalkyleneiminocarbonyl group, 10with the

provisacthat alcyclic group at thisskind formed from R4

ané{RS to etgiwheréﬁh two rpitro\gezn atoms or one

nitrogerk oxyge%a;(@ in th& cyclic group are
separated from onéfanother by 15precisely one optionally
substituted CH2 group, and/or

whersin

K'1
denotes a -CH,, -CHR'™, -CR™R™ or a -C(O} group, and wherein

RTE/RTD/RTC
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wherein two atoms in the ring form a -0-0 or -S-0- bond,

wdsdrrludad, 20 or the fragmeny,C "CH2 | R4C"€t‘i‘%§o§/os4631
15 alkyl

the group 25R13 denotes a hydrogen atom or a C

group, Mdenotes a phenyl, thienyl or pyridyl ring
optionallyastlystitatedsbiyRPamdREavtigreina fluorne atom, a
WOZOO?A],@,;[;,S@,_Z@1%%@@@%(;(}%@543@%; R2 denotes

a fluorine, chlprine, bromine-@r.jedine atom or.a meth
ethyl, vinwrlﬁ?n%%qc\)myy,g!gﬁffn%l, }gyarr?g %PQ%S(’B}LI{&IW%U%%IB? bound to
and REdBAGHEACCAEFOYRR, W8 Gt eHRIANECBROMIRRE dr(R"R™)-
iodine atamespanBhydaax3F roethoxy, trifluoromethoxy, a
01..3-alkyl optionally substituted by fluorine atoms, a

cyano, amino or NH2C(0) group, .whijle, unless stated
otherwiz}t‘a“fqb%r?ﬁgstgm%'ht(%?%ééywt&éh%p%gn(i%%oé’oatom may form
hereinbefer&iinfecdermaeriigividaatca monocyclic 5-

or 6-membered 10heteroaryl group, wherein the

6-memhered heteroaryl group contains one, two or three
nitrogen atoms, and 15the 5-membered heteroaryl group o
contain§H IRTRBGAEIRY ot SABIR SlisSiGReiPLY a TH2 -CHR™, -
Ci_3-alR GrEup 2oL &Morymen wheiphur atom, or an

imino group optionally substituted by a C-R-alkyl group or

an oxyg@ggngéwphur atom and additionally one or two

nitrogen 20atoms, or an imino group optionally

substitutedFBirdeeandarly gro0p AN B FiRO Gen Ao AP,
25and mom#over a phenyl ring optionally substituted by a
fluorine, Ghlgring OrRbIMINEMOWIR FRAIY LB RYn may form
Ci..3-alkglg_x e%rgé%gd ggpin?é éL 36gllkp(lamino,

di-(C13-al y%—ammo or 5@_ -C%oﬂ%ﬁgﬁ%{f%ino group

may'Be fused to the above-mentioned monocyclic

heteroaryl groups via two adjacent carbon atoms,

in all not more than four groups selected from among R™®, R7®, R7®, R®,

R® and R¥® may be present, and

X denotes an oxygen or sulphur atom, a sulphene, sulphone, -CFo-

or an NR' group, wherein
R denotes a hydrogen atom or a hydroxy, Cy.s-alkyloxy,
amino, Cy.s-alkylamino, di-{Cy.z-alkyl}-amino, a Ci.s-alkyl,
Cys-alkenyl-CH;, Cos-alkyny-CHs or a Cas-cycloalkyl group,

and wherein

A' denotes either N or CR™,
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30 W02007/131982- 90 -PCT/EP2007/054631 and
wpgeiRy siless stated otherwige, by the term "Balpgen 7054431
t

atom" mentioned hereinbefore in the definitions is mean

an atom selected from among fluorine, chlorine, bromine

and iodine, 5and wherein the alkyl, alkenyl, alkynyl and

alkyloxy geauies sentaingain'the previously mentioned

definitions which have more than two carbon atoms may,

unlegs stated otherwise, be straight-chain or branched

and‘the &&3PiGPSIPE N Bh& Breviously mentioned

dialkylated groups, for example the dialkylamino groups,

may;hgddenticat o different, 1QaddbainyErageRAI0MEnote

of the methyl or ethyl groups contained in the foregoing

definitions, unless stated otherwise, may be wholly or

parfl ¥&prEce U Thu BhiRENat GRS NG Hh O tastBieEr T thers-alkyl,
Crenantionesshdhe diastiereamarscthe Mitses apdidhsry, CF0,
cHEASdPgret-aGompawnds.alosneral ipemulaid o o

ccordln?Wt,o claim 1, wherein 20 denotes'a substltuté‘(fﬂ

oY RGHIROFHY S wERsR of ormula K1 denotes a -CH2,
-CHR7a, -CR7bR70 or a -C(0) group, and wherein

the \WMORAR 133 8 2n1RndRCINERZO86H046 30aCNIres and the salts
helBdlependently of one another denote a fluorine atom, a
hydroxy, Ci_5-alkyloxy, a C1.5-alkyl group, while the
two groups R7b/R7c may not simultaneously be bound to
3. thelgyuticlodsd g atoni vianal hétermatding exdspt Wwherevherein
-C(R7bRm)- 5cbrresponds to a -CF2 group, or two
groups R7b/R70 together with the.cyclic carbon atom
mgy forrrclj| EL t?r%grr‘g[ggrg(? B%rl\ﬂvgal%ﬂc group and 10K2
and 1-C3 each independently of one another denote a

-CH2, -CHR8&* CRBbRec0hair{€)-agrowp 3 Bheirin allyl or
cyclopropyl group, and

A denctes CR',
A? denotes CR',
A®  denotes either N or CR'2,
wherein R, R' and R'? each independently of one another denote

a hydrogen, fluorine or chlorine atomn, or a methyl, CF;, cyano, carboxy, Cq.5-

alkyloxycarbonyl, hydroxy, methoxy, CF;0, CHF,0, CH,FO group,
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R8a/R8b/R8c 15each independently of one another
wIRReIRadeL_S-alkyl group, angfor two groups RaRIRS%ho7/054631

together with the cyclic carbon atom may form a

3-membered saturated carbocyclic group and 20 in all
therigt'pmsve. thag Tatiagrelip s lesiweacirons. AmonigiiRFaand the salts
theRdb, R7c, R8a, Rab and R8t may be present, and

X denotes an oxygen or sulphur atom, a sulphene,

sulphone, -CF2- 250r an NRI %roup wherein denotes

' @awgaﬂdaﬁrﬁ%ﬁg'@m& GEsIdRg Ieapedhsrims 1. 2 or 3,

Wh@@n:% -alkylamino, di-(01..3-alkyl)-amino, a C1.5-alkyl,

C2.5- aIkenyI -CH2, 02_5-alkynyl-CH2 or a

4 C cloalkyl group, 30 and wherein denotes either N
R % %%%%fg%g& 92 -PCT/EP2007/054631
A2denotes either N or CR11, A3denotes either N or
CRA.gydiohhersin RiGnMREd andaRUiZeach independently
of one apather, @%‘R}Qroger@aw%g% rﬂ gl@ﬁe %nh%methyl

bromlnefor |od|ne ?ttgm O z% ;h CF3, a cyano,
carboxy, CI BRI ISRy LRI BERS a'H)PcE 90%9 L %Wb%?”p may
CF30, 10¢ei9r2y be M2l arpatity, 'erlasa ik inaiine atoms, and/or
di-(C1..5-alkyl)-amino or C4-7- cycloalkyleneimino group,

the tautqersy e FIARHONSSS: BALARBRAEEIRy D ey

mixtures_and the salts thereof. 15 Comp oun s of general

formula ({7 HEREHRAG t LR thgnp rWﬁ@F@ﬁ‘f’ Karenbwagroup may
an NR1 grbepswhereive 20REdderdtedepehyentgefoatomoatrer by a

a C1.5-alkyktialbA:@eiected from among a hydroxy, Cis-alkyloxy,
carboxy, Ci.s-alkyloxycarbony!, aminocarbony!,
Ci.s-alkylaminocarbonyl, di-(C4.s-alkyl}-aminocarbonyl, Cy.r-
cycloalkyleneiminocarbonyl, amino, Ci.s-alkylamino, di-(Cq.g-alkyi)-
amino, Cys-alkylcarbonylamino, C+.s-alkylsulphonylamino,
N-(C+s-alkylsulphonyl}-Cq.s-alkylamino, Cag-cycloalkyicarbonyl-
amino group, or |

a nitrile, carboxy, aminocarbonyl, Cys-alkylaminocarbonyl, Cy.s-
cycloatkylaminocarbonyl, di-(Cy.s-alkyl}-aminocarbonyi,
Cs-s-alikyioxycarbonyl or a Cyr-cycloaikyleneiminocarbonyl group wherein
a methylene group may optionally be replaced by a oxygen, sulphur or
Co-s-alkyi-substituted nitrogen atom,

and

if -L-E-G-J- denotes a —C-C-C-C group, R* at E or G may also denoie a
fiuorine atem or a hydroxy, methoxy, Css-alkenyloxy, Css-alkynyloxy, Ca.
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cyclopropyl group, and Aldenotes CR10 , 25A2denotes

WO%&)]T;LI ﬂgggtes either N or CRg,g_ Whereln R10 8}%%7105%%

RS

R12 each independently of one another denote 30a

hydrogen, fluorine or chlorine atom, or a methyl, CF3,
cyaradkybaryoRys-Chitatiglkytox e addommitmmroseyyloxy, di(Cqs-
m%h&? b 3PnEriA5RQ €H2ERIBERYRniminocarbonyioxy, phenyi-

007/131982-93 T/EP200
bR L AR LTEY e HERIES g phegyt ng by 1-2

MiXKHAES é’m@r%fgoﬁi@@b@%@&Wﬁ@uﬁﬁ‘s%ﬁ@é"ﬁ'@?aﬂi"(cﬁﬁ“
foretylr£hiaccording taloneneihataints. 2ad/lemdo5(Mheseinc .o

Radenaigs.a dydiege [afh# I
branﬁyhed C! Gyalﬁg%g%%%@veheg arﬁgt%gﬁhwﬁﬁé%égﬁmonylamm

ato% “éﬁwé et %né gr8F fiétngtfragments of the
strakgivetisirenippesiehedeO NG kA group may

optionallyie whelyar paridy-ieplaces by dluaning aloatsve-
and/or Wﬁ%ﬁ%%é@%@%%@g{gﬂ%ﬁ?i@ﬁ)f?;gstm?a%%%wm?&%endeﬂtiy of

and/or methyl 15fragments of the straight-chain

branche&%f“@f%%??g%ﬁﬁt%%%& E\ ’I&V%EH’%@d from among
substitutéthicepuindertiyrof, dheadnbtheeiyyraiscasstituentthyl,
selectedifyaramaea Rydraxy, C1.5-alkyloxy, carboxy,
C1.5-alkyloxycarbonyl, aminocarbonyl,
Ci.5-alkylaminocarbonyl, di-(C1_5-alkyl)-aminocarbonyl,

C7- ZOCyCIo\ﬁ‘W%@Pﬁ‘ﬁﬂ)carbonyl amino,

C1.5-alkylamino, amino, Ci.5-alkylcarbonylamino,

C1_5-alkylsulphanylami@Ratoms selected from among oxygen and

N-(C1.5- aIkyIqu honyl% C1.5-alky,
C3.6- cycloalkylc% e(?naﬂlr am naora??l(é)drﬁmo? nOtt}rllé’y precisely one

carboxy, amin&etrpaavieiiBisik{tansituesapéayl, C3.5-
cycloalkylaminocarbonyl, di-(Cis-alkyl)-aminocarbonyl,
CL.5- a'ky'oxy%é@{%wgfaﬁé form an —0-0 or —S-0- bond,
C4.7-cycloalkyleneiminocarbonyl group wherein a
methylene group may optionally be replaced by a
oxygen, sulphencd e Bdlkyl-substituted nitrogen atom,
30and

denotes a hydrogen atom or a Cys alkyi, allyl, propargy! or benzyl group,
or if R is linked to E or G, it may also denote a hydroxy or methoxy
group or

R*and R®  if they are bound to the same carbon atom, may form together

with the carbon atom a -C=0 group, or a - CFz- group, or

R*and R®  if they are bound to the same carbon atom or to two adjacent

carbon atoms, may form together with the carbon atom(s) a 3-7-
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W02007/131982- 94 -PCT/EP2007/054631 5-alkyl-oxy,
wc%%ﬁ%%%fy"oxy’ C1_5-alkylgminocarbonyloxy oy 5067054631

alkyhaminocarbonyloxy or

C47-cycloalkyleneiminocarbonyloxy,

phenylCOngratkytoxarigraufl; whigh may be substituted in

the phenyl ring by 1-2 fluorine atoms or methoxy groups,
(01.3-acy"f)l@%<§i w@amw@’or sulphur atom or a -NH, -N(Cq.s-alkyl), -
Ci..5-alkylozycatlyensdaming, a carbonyl, suiphinyl or sulphionyt group,
Ci_5-alkylaminocarbonylamino,
di(C1_5-alkyhaminocarbonylamino or a C4_7
cycloalkyleneiminocarbonylamino group, while the methyl
or methyfeadaligelypsipresertripprzib overbeonétittsaed
alkyl or cycloallod grotpeIpay-eaehERaRRNERRLYI0ARE.CIOINH,

ther b it fit lected f
:nmoonsrd ﬁ%@%@ﬁﬁ‘g@ﬁ%{%}%;‘f&ﬁ%ﬁ@%@% group, andjor

carboxy, methyl, hydroxy, methoxy or amino, 15with the
proviso thatrtviedie teteatoitsbelecten fmembarmonijese
oxygen and, Rire8gmis RcsRRaaed JEeE 8BR:aRELAGRY.0-CH,-
precisely&_rll%o c‘giuonally substituted CH2 group, and/or 20
that two atoms form an -0-0 or -3-0- bond, is excluded,
and 25R5denotes a hydrogen atom or a C5 alkyl, allyl,
propargyivit benzyligsong,oéiRk orisubrikeck o EnoRGanill RS
may alsodepnate a hydroxy or methoxy group or R4 and
R5if they are bound to the same carbon atom, may form
together 30with the carbon atom a -0=0 group, or a -
CF2- group YOEV02001/e32108 g ong nitregen and one oxygen
-PCT/EP20Q#WRA54 63 1-yarnypens dreameemeicaroR ancther by
while one OprQSS%WBR@o%?%%‘al@%ﬂﬁ%ﬁ{&e%fé'ﬂésg‘?éﬁ I,Candlor
group may be replaced by an oxygen or sulpﬁur atom or
a -NH, -N(C1_5-alkyl), - 5N(Ci_calkylcarbonyl) or a '
carbonyl, sulpkinipl B stdpromthgrigipamd/ef-O or t#©- bond,
directly adjacent carbon chain members of these
Cy-carbolg)%:(légJ (%r ups may together be replaced by an
-C(O)NH, 10- \(C1.5-alkyl), -S(0)2NH, or
-3(0)2N(C1..5-alkyl) group, and/or four directly adjacent
the carlmomech &in enentibeessoftih esai@bdreatbbeyalicugroups the salts
thefB&y together be replaced by a -0-CH2- CH20 group, 15

5. Compounds of general formula (1) according to one of claims 1, 2, 3 or 4,

wherein

-L-E-G-J-  denotes a ~C-C-C-C group which may be substituted by R* and
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with the proviso that a cyclic group formed from R4 and

wddadegerbss, wherein twg nitrogen atoms,@r-Rn8 7/054631

nitrogen and one oxygen 20atom in the cyclic group are
separated from one another by precisely one optionally
substitut®d @Hchgroulsfiagtitern claims 1, 2, 3 owhbeeaiintefore,
atoms in the ring form a -0-0 or -S-0- bond, 25|s _

thegég é{gg g tt»be R@% %%ngS réedzeag rrglgrrrzrégst 1= mrxtl%res and the salts
Bstoreomers. the mixtures and the Salts fherso
the%.Compounds of general formula (I) according to one

of claims 1, 2, 3 or 4, wherein W02007/131982- 96
6. -PCHERZAG/ 03403 L Ranwhigh.arsrdrined-asingliaims 2 3 4or

5 ]hz 3 or 4 hereinbefore, the tautomers, the enantiomers,
he dlastereomers the mixtures and the salts thereof.
6.Compounds of general formula (I) according to one of

D clamascles?; 8bdimndyd whereinrdenoies & suhstitviadula
bicyclic ring system of general formula Ki KY | X,KA Or
Kr|<1A X, 3. 7 3-,A2 K A wherein 15Ki denotes a -CH?2,

v ! 1
-C R? BR70 qpsar , Wherein
RT denot s aﬁz alkyl)?rou jand
A"”A

wherein
K' denotes a -CHy, -CHR™, -CR™R™ or a -C(0O) group, wherein

R’®  denotes a Cyp-alkyl group and

R™R™ each independently of one ancther denote a hydroxy,
methoxy or a Cq-z-alkyi group,
while the two groups R""/R’° may not simultaneously be
bound fo the cyclic carbon atom via an oxygen atom, or
two groups R™®/R together with the cyciic carbon atom
may form a 3-memberad carbogyclic group,

and

K? and K® in each case independently of one another denote
a -CHa, -CHR® or a -CR®R® group , wherein

RBB/RSb/RBC
each independently of one another denote a C..3-alkyl group,

andfor



IR7b/R70 each independently of one another denote a

wYSlEXy4 gagthoxy or agroup, 2@while the two greupg:pona7/054631
R7b/R7¢c may not simultaneously be bound to the cyclic

carbon atom via an oxygen atom, or two groups R71'/R7
together wittthereyttitReanethatoith thay foinsabon atom may form

3-membeyedreatbaeydit s antdhdidoand K3 in

each case independently of one another denote a -CH2,

-CHRBa or a -CR8bR8e group , wherein R8a/R8b/R8c¢

30each independently of one another denote a C1i3-alkyl
groinpg!amd/oo¥\020 0¥ /131082 s OFRE THEP200W 084631, R™, R,

twogrQupRR3/RBX tgetherwith the cyclic carbon atom
may form a 3-membered saturated carbocyclic group and

5in all not more than four groups selected from among
RiaXR7bdRPteRabRRerundResitay be present, and
Xdenotes a NR1 group, wherein 10R1denotes a

hydrogen atomyor a g F-allod AL RLEXFIBRIORYgURY o
and denotes CR10 , 15A2denotes CR11, denotes CR12,

wherein R10, RI1EMPRIZEad9ndependently of one

another denote 20 a hydrogen, fluorine or chlorine atom,
or amethhddIhydroxy, methoxy, CF30, CHF20,
CF-12F0 group, and 25 -L-E-G-J-denotes a -C-C-C-C

roup, which ma substituted by R4 and
g AP denctes F?g y

A®  denotes CR',

wherein R', R" and R™ each independently of one another denote
& hydrogen, fiuorine or chlorine atom, or a methyl, CF3, hydroxy,
methoxy, CF30, CHFQ, CH2FO group,

and

-L-E-G-J-  denotes a ~C-C-C-C group, which may be substituted by R* and
R°, and '

R denotes a hydrogen atom, and
R* denotes a hydrogen atom or

& straight-chain or branched Cis-alky! group,

wherein the hydrogen atoms of the methylene and/or methyl



10

15

20

25

30

R5, and R3denotes a hydrogen atom, and 30 R4denotes

W@Bg%%gggbatom or a straight- @Qam or branchegi%,n;%EgB%ms4631

group, wherein the hydrogen atoms of the methy
and/or methyl W02007/131982- 98
-PCT/EP2@0740546 3 fsugonénteiofuthestracghi-chalg! group may

branche@&@n@nau%mhnﬁémw%@eﬁﬁkV@%w%tw

'ndepende another by a substituent selecte
from amon% ta%%engr%‘%(ecp 1r0§na%ﬁ7ﬁo§<a% rboXy’ o 5"al¥(y%’<y carboxy,

01_5- aIkﬁWE&%P@fP@%@DW S?’if R4 is bound to E or
G it may also denote a fluorine atom or a hydroxy,

methaxy, %%WQYWWaQQSQ%%&&é ﬂuorsne atom or a hydroxy,
03 5- %}/clo kyl- x Cl 5- alk amlnocarbon

di(CE 5 iky émlnoé/a%%n?ﬂé 7y s ove Oa”%c‘ “0xy, Crs-
cycalRylepRImERM BT Ioxgighenpcrertty e préviso
thatves heteraatiosesseleried;ftep) among oxygen and
nitrogen are separated from one another by precisely one
15optionally substituted CH2 group, is excluded, and
R5denotes ¥/ Eifoy8H%om or a C5 alkyl, allyl or benzyl
group, or if R5 is 20linked to E or G it may also denote a

‘hydroxy or methﬂXMcgf@t&?o@bﬁés@@@t&ﬁr@&hﬂ@@oxygeﬂ and

bound to the Sgmne 6@_??8 e%g%rt]écmro fglrbgn t%th% Fvgvgtcxsely one

the carbon atom a roup, or a -

R4 and R5 if tﬁ@?%ﬂé’%ﬁ@ﬁ@‘f&?@l@‘@éﬁ%%arbon atom or
to two adjacent carbon atoms, may form together with the
carbon atomyskau3Brmsinbered carbocyclic group, while
four directly adjacent carbon chain members of these
30C5_6-carbocyclic groups may together be replaced by

R® an dereiape Bzt RESCeAttés by hyidieiehcsremor if R is

WORB6T b F1Q82 # 9 yRET R0 HHE53dr Mdeniesoap, or
phenyl substituted by R2 in the 4-position or a pyridyl ring
subsgtuted by R2 in the 5-position, wherein

R Bihites & HAFRDRHTS e cHHh 8 BB ACE ey eeher

ethynyl 5¢ib e eaidon atom a -C=0 group, or a - CF»- group, or

R*and R®  if they are bound fo the same carbon atom or to two adjaceni

carbon atoms, may form together with the carbon atom(s) a 3-6-

mamberead carbocyclic group,

while four directly adjacent carbon chain members of these
Cse-carbocyctic groups may together be replaced by an -O-CHs-
CH:z0 group,

R™ denotes a hydrogen atom,



R6denotes a hydrogen or fluorine atom,  the
w3igmetgsthe enantiomers, the,diastereomers s proq705463:
mixtures and the salts 10thereof. 7.Compounds of
general formula (I) according to one of claims 1, 2, 3,4, 5
M oriénwhergihethe coatitaledriy FS idémotepsitbreor a2Qridyl ring
1QQssButc@mrounds el grngralasmmla (1) according to
one of claims 1, 2, 3, 4, 5, 6 or 7, wherein denotes a
substituted bicyclic ring system of general formula ‘Al 2/K
"FA2 KepCipeAvRERTe FS AT ePARMINFETS, hgethoxy or ethynyl
5 diastergomessd the mixtures and the salts thereof. 9.
Compounds of general formula (I) according to one of
sClams 1,2 3,4, 5 6, 7or8which are inthe R
cortfTania A tHe HAIRHIERESs G and L of the
5-membered central ring, -100a - 10.Compound of

thegemera o muadl)iaseadirgioselromirsaleatieddigadbec satis
10 thel@llowing compounds i- N----",---------- LN

R

7. Compounds of general formuta (1) according to one of ¢laims 1, 2, 3,4, 5

or §, wherein the central ring

|
AN
\
ELG R’
R4
15 :

denctes either

20
the tautomers, the enanticmers, the diastereomers, the mixtures and the salis

thereof.
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1 0---HNY Cl 00 H _11H H,C CH N 00 CI 24"---¢", | --,
‘N*0 I CH,CHN.0C - 100 -

g, Compounds of general formula (1) according to one of claims 1,2,3, 4,5,

6 or 7, wherein

D denotes a substituted bicyciic ring system of general formula
1

X

K> A

o

A

KT/K
X

ihe tautomers, the enantiomers, the diastereomers, the mixtures and the salts
thereof,

9. Compounds of general formuia {1) according to one of claims 1, 2, 3, 4, 5,
6, 7 or 8 which are in the R configuration at the chain members G and L of the

5-membered centrat ring,



Cl HCCHHO0CI1 H,C,N1H3Cis N 00 Cli
-100b- 3 H3C ..30H3a 0 440,

10.  Compound of general formula (I) according to claim 1 selected from the

following compotnds
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HCIO NOO --- 10tertButyl O--\( Br
NOOOOi -1001 - the tautepae

OeyNlL,' 111000
rs, the enantiomers, the

diastereomers. the mixtures and the salts thereof. 11.

———Physiologically-acceptable-saits of the compounds

according t “one of claims 1 to 10. 12. Medicaments,

om ‘according to at least one of
iclaims 1 tg-1Q or ysiologically acceptable salt

containin

in addition to one or

@@dm {0 aim 11, optionally
AN inert carrlers and/or diluents. 13. Method of
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ing to claim 12,
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Q
Ci
“
H N S
(WN N N
| o o ™
N >
o
Br
H N /©/
AN =
O/




- 101 - acceptable salt according to claim 11 is
incoporated in one or more jpekt-carriers and/or diluents

by a non-chemical method.
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the tautomers, the enantiomers, the diasiersomers, the mixtures and the salts

thereof.

11.  Physiologically acceptable salis of the compounds according to one of claims

110 10

12. Medicameanig, containing a compound according to at least one of claims 1 fo

10 or a physiologically accepiabie sait according o claim 11, optionally in addifion to

one or more inert carriers and/or diluents.

13. Method of preparing a medicament according to claim 12, characterised in that

a compound according to at ieast one of claims 1 to 10 or a physiotogically



- - 101 -

acceptable salt according to claim 11 is incoporated in one or more inert carriers

and/or diluents by a non-chemical method.



