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“New substituted glycinamides, pretess for their manufacture and use
~ thereof as medicaments The present invention relates to new substituted
: glycin%mides of general ‘5 formula () 0 It 13 4 50 (l), to the tautomers,

enantlSe RUBRHSUted AbrsInARIdeS rpsees frr Lorinmuautasiure
physiologically accepiaelq;s8/ 8Py hdBREgRRR A Organic acids or
bases, which have valuable properties. The compounds of the above
general formula (1) as well as the tautomers, 15 enantiomers,
THEBreRATResH s Nt BeteiursisnR MR A ur blaea Y
acceptable salts thereof with inorganic or organic acids or bases, and the
f%?@l’@%i@?)mers thereof, have valuable pharmacological properties,
particularly an antithrombotic activity and a factor Xa-inhibiting activity. 20

. The present application relates to new compounds ofthe above general

formula (1), the preparation thgfeof, the pharmaceutical compositions
containing the pharmadologically effritive compounds, the preparation
and use thereof. In a first agpect, Xere | ided compounds of general
formula (I), 045 wherein R*dehotes a substituted bicyclic ring system of
formula (11), WO 2007/003536 -2- PCT/EP2006/063611 wherein K' and
K4 each independently of one another denote a -CH2, -CHR7a, - 5
CR7bR7c or a -C(O) group, and R7a/R7b/R7c

the‘_tautomers, enantiamefs, diastereomers, mixtures and salts thereof,

- particularly the physiologically aic:c:}epia_bie salts thereof with inorganic or organic
-acids or bases, which have valuable properiies.

- The compounds of the above general formula (1) as well as the tautomers,

'enantiomers, diastersomers, mixtures and salts thereof, particulariy the

- physip!ogically acceptable saits thereof with inorganic or organic acids or bases,

.and_the;‘ sterecisomers thereof, have valuable pharmacological properties,

: particuiarﬁy an antithrombotic activity and a factor Xa-inhibiting acﬁvi"ty.

The present application relates to new compounds of the above general formula

(I}, the preparation thereof, the pharmaceutical compositions containing the

phamaco_iogicaﬂy effective compounds, the preparation and use thereof.

in 'agfi_:*gt aspect, there is provided cdfnpounds of general formuta (1),

_ o
O RROR g

- wherein

o dén;o’tes a substituted bicyclic ﬁngéysiem of formula (il),
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each independently of one another denote a fluorine atom, a hydroxy,

V@é-ggﬁ};yd)@%:;gtrahydrofuranyl, oxetanyl, amino, 10 Cl_ﬁ@k‘?@@@@@%ﬂ%%ﬂ

di-(Ci.5-alkyl)-amino, C3.5-cycloalk§leneimino or
C1.5-alkylcarbonylamino group, a C1.5-alkyl group which may be
substifistedday 1-3 fluorine atoms, a hydroxy-Cl.5-alkyl,
C1.5-alkyloxy-C1.5-alkyl, amino-Cl.5-alkyl, C1-5-alkylamino-Ci_5-alkyl,
di-(C1.5-alkyl)-amino-C1.5-alkyl, C4.7 15 cycloalkyleneimino-C1.5-alkyl,
carboxy-GRQpretlkyl, C1.5- alkyloxycarbonyl-C0.S-alkyl,
aminocarbonyl-C0.5-alkyl, C1.5-alkylaminocarbonyl-Co_5-alkyl,
di-(C1.5-alk§Bohiniseatsstly o6 ossmipther denote a-CHj, -CHR™, -

C4.7-cycloglkyler@iglnogaid9aykGD @lkyl- group, a phenyl group or a
5- or 6-membered heteroaryl group which may 20 be substituted by 1-2

substituents selected from among a nitro, amino, hydroxy, methoxy,
cyano, C1.xalkylgrdup or a fluorine, chlorine or bromine atom, wherein
the two groups R7b/R7c cannot both simultaneously be bound to the

cyclic carborPafdhiNHERERERYIbaRIANSBREBRE HetgterpRyo)ne atom, a
corresponds #Qdolal- CALOMRYIO% M@ GERYRSIR IR Chegathar witihhe

cyclic carbon atom may form a 3, 4, - or 7-membered saturated

3,4,5-,6 / -
carbocyclic JroufPEE NS AbhentsREY by B eHe s SHEIAAK ARG OF
thietane, tet@hydiRiiamdnraiiregistighydrothiophene,

tetrahydropyran, piperidine, pentamethylene sulphide, )
hexamethyleRéimiriy! SIHEXERHAR, May. & aubs ihdeshhurbs) fidadieatoms,
piperazine, V¥Q018%{003 234k € CLERRROLRO636H | thiemerehaliagy,
morpholine, 2-imidazolidinone, 2-oxazolidinone, )
tetrahydro-2(¢Hy-PYMIAGIRBHe 512818k Liamoabnd g norereid the: Car
methylene grousdiRgiestimambbe,subRiiieskbex -G Gkikyalkyl or CF3-
, and/
groups, an gEky!Gxycarbonyi—Cg_s-aikyl, aminocarbonyl-Cqs-alkyl,
Cq.s-alkylaminocarbonyl-Cy s-alkyl, di-(Cq.5-alkyl)-aminocarbonyl-
Cos-alkyl, Csr-cycloalkyleneiminocarbonyl-Co.s-alkyl- group,
a phenyl group or a 5- or 6-membered heteroaryl group which may
be substituted by 1-2 substituents selected from among a nitro,
amino, hydroxy, methoxy, cyano, Cys-alkyl group or a fluorine,
chlorine or bromine atom,
wherein the two groups R*/R’® cannot both simultaneously
be bound fo the cyclic carbon atom via a heteroatom,
except if -C(R™R")- corresponds to a ~CF, group,

or

two groups R™°/R’® together with the cyclic carbon atom may form
a 3, 4, 5-, 6- or 7-membered saturated carbocyclic group or a
cyclopentene, cyclochexene, oxetane, azetidine, thietane,
tetrahydrofuran, pyrrolidine, tetrahydrothiophene, tetrahydropyran,
piperidine, pentamethylene sulphide, hexamethyleneimine, 1.3-

dioxolane, 1,4-dioxane, hexahydropyridazine, piperazine,
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5 the methylene groups thereof, if they are not bound to a heteroatom,

Wey2beEebsEeged by 1-2 fluorine afoms, and/or whereinRCT/ERZI0BD63611
adjacent to an N atom may be replaced by a -CO group, and/or 10 the

imino groups of which may be substituted in each case by a C1.3-alkyl or

C1-3-alkylcathpmybesaoih and@pbndierptheigaiahid tes maxssslidinone,
oxidised to form a sulphoxide or sulphone group, 15 K2 and K3 each

independenth? R BHE ASHEr RSBIE BoRG42l Lelqrar NaR ReBRBEW a

-C(O)- group, and Raa/REPIRSenethpeek igeanendeityohapeanatberituted
denote a C1.5-alkyl group which may be substituted by 1-3 fluorine

atoms, a hydroxy-ClY5! i1 kil 8P 4PandNd4Mino-cl.5-alkyl,
21-5-a|k)|/|arlnkin|0- Cﬁ}@ﬂé&ﬂy@dﬁé?@%ﬁ@’@cﬁﬁ,ﬁf@i&lk I@“@’hot bound to a

4.7-cycloalkyleneimino- C1.5-alkyl, carbaoxy-Co 5-a _
C1_5-alkonxycaer?ﬁ;E@ﬁi%r%lWﬁbgeaﬁﬂch%ﬁf@g]wggﬁ%ﬂ% atoms,
C1.5-alkylaminocarhagsdrC0.5-alkyl,

di-(C1.5-alkyl)-aminocarbonyl- 5-alkyl, C4.7-
cycloaikyteneiminol B IAs HaH kA Cr NS robhe pBHRsce
together with the cyglisiaar @y atomay 39, ferayar 3, 4, 5-, 6- or
7-membered saturated carbocyclic grQup or.a cyclopenteng, .
cyclohexene, oxeta > LD gf}ﬁﬁé{éﬂ' ’C@H%Qh%ﬁ?éﬁﬁﬂgﬁpo%ﬁ?ech case
tetrahydrothiopheneytet@hyairpysart | pipiidiaeh peyitgroeihyientor
sulphide, hexameth eneimine,l%vg) 2007/003536 54 dised to f
PCT/EP2006/0636 11 HEVAHYABEYHEAZEN May beoxidised to form a
tetrahydro-2(1H)-pysuiptimate o f s8joxazaare2mne ring, wherein the
methylene groups thereof may be substituted
K? and K*
each independently of one another denote a -CH,, -CHR®,
-CR¥®R% or a -C(O)- group, and

RSa/RBb/RBC
each independently of one another denote a Cq.5-alkyl group
which may be substituted by 1-3 fluorine atoms, a hydroxy-C4.s-
alkyl, Cq.s-alkyloxy-Cqs-alkyl, amino-Cq.s-alkyl, Cqs-atkylamino-
Cq.s-alkyl, di-(C4.s-alkyl}-amino-C4.s-alkyl, C4.7-cycloalkyleneimino-
Cs.s-aikyl, carboxy-Cgs-alkyl, Cq.s-alkyloxycarbonyl-Cq.s-alkyl,
aminocarbonyl-Cq.s-alkyl, Cq.s-alkylaminocarbonyl-Cg.s-alkyl,
di-(Cy.s-atkyl)-aminocarbonyl-Cg.s-alkyl, Caq-

cycloalkyleneiminocarbonyl-Cg.s-alkyl group,

or two groups R®/R¥ together with the cyclic carbon atom may
form a 3, 4, 5-, 6- or 7-membered saturated carbocyclic group or a
cyclopentene, cyclohexene, oxetane, azetidine, thietane,
tetrahydrofuran, pyrrolidine, tetrahydrothiophene, tetrahydropyran,

piperidine, pentamethylene sulphide, hexamethyleneimine,
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by 1-2 C1-3-alkyl or CF3- groups, and/or 5 the methylene groups thereof,
\}\fl@%@fﬁ)@ggg@und to a heteroat%m, may be substituteqj@q;@ﬁgggm%ﬂ
b

atoms, and/or wherein a -CH2 group next to a nitrogen atom may be

replaced by a -CO group, and/or 10 the imino groups of which may be

substituted ipeacheRseyeR . TRl BF G ralldrribansroup.

and/or wherein the sulphur atom may be oxidised to form a sulphoxide or
sulphone grddp?lax@ziRarpro0iRe g a heteroatom introduced by R8b or

R8c 15 may not begenarated framhdnogrila{ IR dihhaD®e @bOMuted

atom, and in all there should be no more than four groups selected from
among R7a, R7b, RY, RB& RekahaRomoensiad®y/&nd 20 X

denotes an oxygen B SHORIRIOBoR LSS SHRRINEORANLARE 1o o

group, wherein R1 denotes & hydrogen atom or a hydroxy, C1-3-alkyloxy,
amino, 25 C1.3-alkyRirRaion- (@2 BoaIaned 21c1-8-Bugine atoms,
C2.5-alkenyl-CH2, g2bealkynyl-CH2, C3-6-cycloalkyl, Ca-6- cycloalkenyl,
oxetan-3-yl, tetrahydrofuran-3-yl, benzyl, C1-5- alkyl-carbonyl,

trifluoromethylcarboMyETER. 5-cyeldatptieaisshif, THIBCIRYIHAMHBAY be

CS_6-cycIoaIkyl-sulpg}r’qugﬁga@qﬂmﬁmrg],ag@/éralkylaminocarbonyl,
di-(C1.5-alkyl)- aminocarbonyl’, C1-5-alkyloxycarbonyl, C4-7-

cycloalkyleneiminodBm bRy sberdlicthe mes finstintemingach case
groups present in W9 2@07/003236 5 PAdyRBAAI/0GRHL dhgior
above-mentioned groups may additionally be o
wherein the sulphur atom may be oxidised to form a
sulphoxide or sulphone group,
with the proviso that a heteroatom introduced by R® or R*
may not be separated from X in formula (1) by only one

carbon atom, and

in all there should be no more than four groups selected from among R,

R™ R R®¥ R® and R® in formula (1), and

X denotes an oxygen or sulphur atom, a sulphene, sulphone or an

NR' group, wherein

R’ denotes a hydrogen atom or a hydroxy, Cq.s-alkyloxy, amino,
Cq.3-alkylamino, di-(C4.3-alkyl}-amino, a Cq.5-alkyl,
Ca.s-alkenyl-CH,, Co.s-alkynyl-CH;, Css-cycloalkyl, Cag-
cycloalkenyl, oxetan-3-vi, tetrahydrofuran-3-vil, benzyl, Cis-
alkyl-carbonyi, trifluoromethylcarbonyl, Cag-cycloalkyl-
carbonyl, Cq.s-alkyl-sulphonyl, Cs.s-cycloalkyl-sulphonvl,
aminocarbonyl, Ci.s-alkylaminocarbonyl, di-(C,.s-alkyl)-
aminocarbonyl, Cqs-alkyloxycarbonyl, Csr-

| cycloalkyleneiminocarbonyl group,

wherein the methylene and methyl groups present in
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substituted by a C1_3-alkyl, carboxy, C1-5- alkoxycarbonyl group or by a
Wsiemtyr Gdsedigyloxy, amino, Cl1.5:alkylamino, C1-5-dialiodanin®eh&dsae 1

5 cycloalkyleneimino group, provided that the methylene or methyl groups
are not directly bound to a heteroatom selected from among O, N or S,

and/or one to three hydipges,aiRmsdRay R gRIBERI MY LHIRINGlY be

atoms, provided that the methylene or methyl groups are not directly

bound to a heteroatom sSESEYLeEbRY ntorgak it AR Wherein 15

A’ denotes either N or CRBxA2B8RgIsRilbeR Nyos GREbx2TAR alkylox
denotes either N or CR 12, Wksl%rein R% : gﬁ and%lzﬁeégchﬁ 1 Yo%

independently of one an8iRElxepresaiY aMidroges;dialeEnimdtines-

bromine or iodine atom, gyadakyereiiyd. §rb3p G a8 MAL the methylene
C2-5-alkynyl, a cyano, carboxy, C1-5 alkyloxycarbonyl,lh droxy(,)t
kRIS °

C1-3-alkyloxy, CF30, CIFISIyYHIeaRsAHfhBo s ik AR

di-(C1-5-alkyl)-amino or f=ioaysinalkideRRiInEe, %rr%ﬂgz%?ﬂ} Braenatgsor
one of the four groups (lI-1), (11-2), (11-3) or (11-4) WO 2007/003536 -6-

PCT/EP2006/063611 A1 A 1~A2 C1_3-AlkyIN | s ~~A2 C9_3-AlkyIN I
BA(II-1) A (I1-2) K2-K Zfd 1S 1aHed-h Dircued dfoitd May be replaced by

fluorine atoms, provided that the methylene or methyl
groups are not directly bound to a heteroatom selected
fromamong O, Nor S,

and wherein

A" denotes either N or CR'",

A?  denotes either N or CR",

A’ denotes either N or CR™?,

wherein R, R' and R"? each independently of one another represent

a hydrogen, fluorine, chlorine, bromine or iodine atom, or a C+.s-
alkyl, CF3, Cys -alkenyl, Cos-alkynyl, a cyano, carboxy, Cq.s-
alkyloxycarbonyl, hydroxy, Cq.a-alkyloxy, CF,0, CHF,0, CH,FO,
amino, Cq.s-alkylamino, di-(C4.s-alkyl}-amino or Ca.7-

cycloalkyleneimino group, or

D denotes one of the four groups (I1-1), (11-2), (1I-3) or (ii-4)
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(11-3) K2'K A~2 C1_3 alkyl 'F XA Anio n K3 (11 -4) 5 wherein the
VREPYBB AP R3, K1, K2, K3, K4 are as hereinbefore defingd: ppaAingse 11
in (11-4) denotes a fluoride, chloride, bromide, iodide, sulphate, hydrogen
sulphate, phosphate, hydrogen phosphate 10 benzoate, salicylate,
succinate, citrate or tartrate, R3 denotes a hydrogen atom or a,&1.3-alkyl
group, and R4 afid R dﬁ\h}:&ependently of one resght 15 a
hydro@en-atiémiNa st -chaip or branched-GikgHalk -alkgnyl or
C2.6-alkynyl grodp, ‘whereirgthe-hydrogen atoms ofth efie~and/or
methyl fragments of the straight-chélit Jor branched C1.6-alkyl, (1-2)
C2-6-alkenyl 20 or C2.6-alkynyl group may optionally be wholly or partly
replaced by fluorine atoms, and/or one or two hydrogen atoms of the
straight-chain or brahekied %6 alkyl, C2-6-alkenyl or C2-6-alkynyl group
in theiCmesiiyyen ’25 andfor mé‘tﬁyl fragments may optionally each be
replaced WO- /00353 7 CT/EP2006/063611 independently of
one another by‘a d@#;@yclo yl group, a nitrite, hydroxy or
C1_5-alkyloxy group, wherein the h en atoms of the C1.5-alkyloxy
group may optionally be wh II)KG)r p tiy replaced by fluorine atoms, 5 an

allyloxy, propaggylogmyphe Imet ;ﬁhenethyloxy,
Anion ¢ " _atiyl /™ o

(u -4)

wherein the groups A1, A2, A3, K1, K2, K3, K4 are as hereinbefore
defined, and
Anion in (1I-4) denotes a fluoride, chloride, bromide, iodide,
sulphate, hydrogen suiphate, phosphate, hydrogen phosphate,

benzoate, salicylate, succinate, citrate or tartrate,
R® denotes a hydrogen atom or a Cq3-alkyl group, and
R*and R° each independently of one another represent

a hydrogen atom,

a straight-chain or branched Cqg-alkyl, Cog-alkenyl or C,g-alkynyl group,
wherein the hydrogen atoms of the methylene and/or methyl
fragments of the straight-chain or branched Cq.g-alkyl, Cy.g-alkenyl
or Cog-alkynyl group may optionally be wholly or partly replaced by

fluorine atoms, and/or

one or two hydrogen atoms of the straight-chain or branched
Cig-alkyl, Cs.g-alkenyl or Ciog-alkynyl group in their methylene

and/or methyl fragments may optionally each be replaced
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C1 5-alkylcarbonyloxy, C1.5-alkyloxycarbonyloxy, carboxy- C1_5-alkyloxy,

Vo aisytmaoagbonyl-C1.5-alkyloxy, C1.5-alkyloxy- C2.5miky)@p006/063611
mercapto, C1.5-alkylsulphanyl, C1. alkylsulphlnyl C1.5-alkylsutphonyl,

carboxy, C1.5-alkyloxycarbonyl, amlnocarbonyl 10

C1.5-alkylamippcarhaaphfisiGh o AkmkAmngcart 7-6%&&4@@'#8% a nitrile,

aminocarbonyloxy, di-(Ci_“5-alkyl)-aminocar onyloxy
cycloalkylen&iyRiifavaphdms: allivieogudbiemyl, C1.5-alkylaminosulphonyl,

di-(C1.5-alkyl)-ami | i
(G ol ahosTElaio . iR RBIRL B CAYAABK) group may

di-(Ci_5-alkyl)-amirRR @D 8lx IR ¥eptngraRans, refasrstey Biafits atoms,
Cl.5>- a'ky|0X¥TPéﬂ§r@>U§N'F%BQFQ@%Q 13heR W&ﬂ@&iy'@mthytoxy,

C1.5-alkylaminocarbonylamino dleé] 1.5- aI yl)-aminocarbonylamino;
¥

Cl 5 a|ky|o>®z@aaﬁaﬁwﬁﬁﬁ&!0m m@éfbrmxpaf&%ﬁmfnﬂ%boxw

C1_5-alkyloxy; Q%WMOKV AHéyRskadkylsaRn @/' ox C+.5-alkyloxy-
C15alkylsul nylamino, I%%ClgySa sulphon ? ﬁ allg’ ar1n5|no yioxy
b

C3-6-cycloalleptefsaiany amﬁféad?@u&m&%béﬁd &Wﬂgu@hgayf

morpholinyl, GPEQH?Q{/N’LPHR%%YH&'BWM C@l%eéﬂ%}ﬂkﬁﬂ%%%’bmznocarbony'
tetrahydrofuranyl, tetrahydropyranyl gro é& 25 wherein the

above-mentiGrePHAGEIRREHERIYefibs in-ahy Drsg ey akan e Cr-s-alkyl-
substituted byrdif datblo Ay @fi-Gd. - dHalkiaiReexHIERNRSOr May

each be substituted by 1 or 2 oxo %r%% s, and/or the above-mentioned

phenyl and HERARIGRAIBERERS ARG IPBPAYSr 2 substituents

selected frormagn@nagtameTMf@h&rynanq(@muawmeéhyh@a@lbmw@pp
or trlfluorometh}/l or two adjacent carbon atoms of a préen%l ring may be

substituted byY5'S@ Y ene M gRVRN Ml St Bgryl, amino,
PCT/EP2006/0638siferabeneansaiioneeallid, arourskpRy B8 nyiamino,

substituted b%iguoracetyiammo, Ci.s-alkyloxy-Cqs-alkylcarbonylamino,
phenylcarbonylamino, Cs-alkylaminocarbonylamino, di-
{C1s-aikyl}-aminocarbonylamino, C¢-5~aIkyloxy—carbonyiaméno
phenyimethyloxy~carbonylamino, Cis-alkyloxy-Ca.s-alkyloxy-Cq.o-
alkylcarbonylamino, Cqs-alkylsulphonylamino,
N-(C1.s-alkylsulphonyl)-Cqs-alkylamino, Cs.s-cycloalkylcarbonyl-
amino group, 4-morpholinocarbonylamino, or a morpholinyl,
thiomorpholinyt, pyrrolidinyl, piperidinyl, piperazinyt,
tetrahydrofuranyl, tetrahydropyrany! group,
wherein the above-mentioned carbo- and heterocycles in
the ring may each be substituted by 1 to 4 Cy.s-alkyl or Cy.
3-alkylcarbonyl groups or may each be substituted by 1 or 2
0X0 groups, and/or
the above-mentioned phenyl and heteroaryl groups may be
replaced by 1 or 2 substituents selected from among
fluorine, chlorine, bromine, methyl, methoxy, amino or
trifluoromethy! or two adjacent carbon atoms of a phenyl

ring may be substituted by a ~-CH,-0O-CH; group, and/or
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cyano-Cl.5-alkyloxycarbonyl or carboxy group, wherein the

\Aepvermeiangsg carboxylic acid or_sulphonic acid amidegpaypiignaihszs11

be additionally substituted at the S'%Ttrogen by a C1.5-alkyl group, and/or
the hydrogen atoms of the sp2-hybridised carbon atoms of the

straight-chain or branched G2 B:alkeAXLOEANR SRAYRPIRRANY Doy a

partly replaced by fluorine atoms, 10 a carboxy, aminocarbonyl,

Ql.5-a|kylaminocaW*@Bé@M%RW&ﬂﬂ%%éﬂi@ﬁw group,
di-(C1.5-alkyl)-aminggarBe e GhavalMRsRERMN I SRl acid or sulphonic

cycloalkyleneiminocarbonyl group, 15 a phenyl, mono- or bicyclic
heteroaryl, phenyl-@¢i8-aRig®MAYRRlionBinRsi@adtiieoaly-apsttukss at the

group, which may %EWWWM gaf@grmnuted in the phenyl or

heteroaryl moiety by identical or different stbstituents selected from
among fluorine, chlorine, bromine and iodine atoms, and 20 C1-5-alkyl,

trifluoromethyl, enaib AGHA SRk BralkY YN Dbridised carbon atoms of
di-(C1.5-alkyl)-amino, hydroxy, Cl-5-alky|o>>g, mono-, di- or
(%

trifluorometht3§ SEaIBbkR G € REANRAS: carBRPY BTG PonaVRPtionally

adjacent Ca”%@;%ﬁ@ﬂg%@. fren ARERAA IHBEIMAYIRR rielgiHHed by a
-CH2-O-CH2 group, 25 oﬁ Cg%ycloalkyl, morpholinyl, thiomorpholinyl,

pyrrolidinyl, piperidinyl, piperazinyl, tetrahydrofuranyl, tetrahydropyranyl

group HANLMA: ARFE BaYOREISURSLBME th YA B SWR, ATQURS/ERISKAE mino-
30 indgpendesrrlit?y_ of one another ?%Srgr;ll akrﬁogsg C1.3-alk%/6, aicﬁglté%%/CLSW mine
4 8

alkylo SRRy AR EHPOREDBRTIPEP R4 ana 35/ tBgtREr Aiith the -
carbory eIk ARG TeYaabe RAWd U O 2007/003536 -9-

PCT/EP2006/063611 form a C3-7-cycloalkyl or C5.7-cycloalkenyl group,

a phenyl, mono- of bicyclic heteroaryl, phenyl-Cq.s-alkyl or mono- or

bicyclic heteroaryl-C+.5-alkyl group,
which may optionally be mono- to trisubstituted in the phenyl or
heteroaryl moiety by identical or different substituents selected
from among fluorine, chiorine, bromine and iodine atoms, and
Cis-alkyl, trifluoromethyl, benzyl, amino, nitro, Cy.s-alkyl-amino,
di-{C+.s-alkyl}-amino, hydroxy, Ci.s-alkyloxy, mono-, di- or
trifluoromethoxy, carboxy- and Cq.s-alkyloxycarbonyl group,
or two adjacent carbon atoms of a pheny! ring may be
substituted by a =CH,-O-CH» group,

or

a Cacycloalkyl, morpholinyt, thiomorpholinyl, pyrrolidinyl, piperidinyt,
piperazinyl, tetrahydrofuranyl, tetrahydropyranyl group,
which may optionally be substituted by one to two groups selected
independently of one another from among C+.s-alkyl, acetyl, Ci5-

alkyloxycarbonyl, and hydroxycarbonyl, or

R'and R®  together with the carbon atom to which they are bound,
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wherein one of the methylene groups of a C4-7-cycloalkyl group may be

Aaxygen or sulphur atom or an -NH, N(Cl- -
“&?g§ qulca%bonyl) -N(C1-4- altgnoxycarbonyl) or acarg%ﬁélﬁ%%/ 063611

sulphinyl or sulphonyl group, and/or two dlrectly adjacent methylene

groups of a IoaI e by a
“C(O)NH, -c(&; é‘%'%% é}‘ &bgtg%%%@ﬁs alkyl)
group, and/or 1 to 3 carbon atoms of a C3 7-cycloalkyl group may each

S R IS e s

fluorine atom ps or a hy oxy,

C1-5- alkyloxmay?a)fnmnyanqd m@mkywmmypmmmmmnyﬂ(&-w

C1-5-alkylsu |no la

di-(C1-5-alk %@@ bﬁé@#}w Q@%-cﬁyﬁ:lﬂ%ﬁn@l’p ?Pé%y/\) ora
amino, C1- S{askpminwl@h(im@@Ik&ﬂh@mﬁin@r@mf%ﬂ{yrcarbonylam|no
C1-5-alkylsulphonylamino, 20 N-(C1-5-alkylsulphonyl)-C1.5-alkylamino,
C3-5-cycloalkylcarbonyl- amino, Nitril, carboxy-CI-5-alkyl,

C1.5-alkyloxyoarsieylicrsiatant mmam@mrswméﬁy@m@wpalkyf group

amlnocarbon;q - gyl mj Q&) carg@ I
or C4-7- cycloaall%c[lgJ eﬁlnmgcar onyI grr% &%c}gr 251to gﬂclzarbon at%Mms
of a C5-7-cyclotKehyl g?bu%(ﬁﬁb%fﬁétw%lylb@f%s@mﬂ@d independently
of one another by in each case a C1.5- alkyl, nitrile, carboxy-Cl.5-alkyl,

C1.5-alkyloxycarbonyl-Cl-5-alkyl, carboxy, C1.5-alkyloxycarbonyl, _
aminocarbon{|{@8 carl®aIr{eansisdcathonl cloalkyl group may each optionally

di-(C1.5- a'kYBeaQEJGQt%ﬁQ‘arI%H@p?éﬁd&é(ﬁ!Pé‘#‘%%“&HBiﬂ@%&PBﬂ%'or two fluorine

aminosulphonyl, C1-5-alkylaminosulphoh

di-(C1.5-alkyBlammesahenivee-6- @w%@w@ﬁémﬁdwi@nw GrpexY,

or 1-2 fluoring, atomsAnel/ QraV (2008 MMRRA - 10a R G RP200p/0636 11
C1.s-alkylsulphonyl, aminosulphonyl, Cs-alkylaminosulphonyl,
di-(C4_s-alkyl)-aminosulphonyl, Cs.r-cycloalkyleneiminosulphonyl,
amino, Cy.s-alkylamino, di-(Cy.s-alkyl)}-amino,
C+.s-alkylcarbonylamino, Cq.s-alkylsulphonylamino,
N-(Cq.s-alkylsulphonyl)-C.s-alkylamino, Cse-cycloalkylcarbonyl-
amino, Nitril, carboxy-C1.s-alkyl, Cy.s-alkyloxycarbonyl-Cs.s-alkyl,
carboxy, Cqs-alkyloxycarbonyl, aminocarbonyl,
C1s-alkylaminocarbonyl, di-(Cy.s-alkyl)-aminocarbonyl or Ca4.7-

cycloalkyleneiminocarbonyl group, and/or

1 to 2 carbon atoms of a Cs.;-cycloalkenyl group may optionally be
substituted independently of one another by in each case a Cy.5-
alkyl, nitrile, carboxy-C1.5-alkyl, Cy.s-alkyloxycarbonyl-Cq.s-alkyl,
carboxy, Cs.s-alkyloxycarbonyl, aminocarbonyl,
Ci-s-alkylaminocarbonyi, di-(C4.s-alkyl)-aminocarbonyi, Cs.6-
cycloalkyleneiminocarbonyl, aminosulphonyl,
Ci.s-alkylaminosulphonyl, di~(Cq-s-alkyl)-aminosulphony!, Ca.s-

cycloalkyleneiminosulphonyl groups or 1-2 fluorine atoms, and/or
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1 to 2 carbon atoms of a C4_7-cycloalkenyl group which are not bound to

\fi‘!’ﬁ? £ ?tom by a double bgnd, may optionally b%’%ﬁtﬁﬂm/%%ﬁ
independently of one another by aﬂ)pdroxy, 5 C1_5-alkyloxy,

C1_5-alkylcarbonyloxy, C1.5-alkylsulphanyl, C1_5-alkylsulphonyl, amino,
C1_5-alkylamino, di-(Ci_5-alkyl)-amino, C1_5-alkylcarbonylamino,
C1_5-alkylsulphonylamino, N-(Ci_5-alkylsulphonyl)-Ci_5-alkylamino or
C3.6-cycloalkyleats@thpragiaio 9ed ds  reenatnatie prbgresinabich are not

C3.7-cycloaligd r (38 ZrAROAKERY0LRAR of, %omsféf%m%m&%nauy

and R5 together, wherein two heteroatoms in the cyclic group seléected

from 15 am&@%%éﬁ%wﬂm@ﬁ@w@fm@@aoﬁw e Avetriy. by
precisely onecoptiopaliy sUBSUUIRM -G AR, &11d %'ikVYQ@l % eor

both methylene groups of the cyclic group “which are jomed ctly to the

carbon atom %o Wﬁi%ﬂ%ﬁ@?@r@ﬂo@wm and-Rkyaainkedi- C’Qea’%‘%{ﬂe@mlm,
by a heteroaigm_sg EE‘?EH ,@mgng; XIRNSDIFQesNARthsulphur,

and/or wherein a su stltue bound to the cyclic group, which is
characterisedihGhataky a6 s@b@@ﬂﬁ*@ﬁ%ﬂﬁ@@%ﬁ%ﬁﬂcabenyf'

nitrogen, sulpfyi-ang-diyesine is bound directly to the cyclic group, is
separated from one other heteroatom selected from among oxygen,
nitrogen and sulphur, with the exception of the sulphone group, by

precisely one,PRIREFYAYBSHEMT MBISNR U, %?é%éiaaﬁ?ﬁ@%p of

two atoms in the ring form an -O-O or -S-O-,bond, is excluded, WO
2007/003536t0i8 KiPE e fie/0636 2NANR A ERsEek » thiophene ring

according to formula (lll),

wherein two heteroatoms in the cyclic group selected from
among oxygen and nitrogen are separated from one another

by precisely one optionally substituted -CH; group, and/or

wherein one or both methylene groups of the cyclic group
which are joined directly to the carbon atom to which the
groups R* and R® are linked, are replaced by a heteroatom

selected from among oxygen, nitrogen and sulphur, and/or

wherein a substituent bound to the cyclic group, which is
characterised in that a heteroatom selected from among
oxygen, nitrogen, sulphur and fluorine is bound directly to the
cyclic group, is separated from one other heteroatom selected
from among oxygen, nitrogen and sulphur, with the exception
of the sulphone group, by precisely one, optionally substituted,

methylene group, and/or
wherein two atoms in the ring form an -0-0 or -$-0O- bond,

is excluded,
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2/S5iIR2 R6 (lIl) 5 which is bound to the carbonyl group in formula (I) via

s 2geesitipssard which is substitufed the in 5-position b*sB%/grp-_c% 06/063611
optionally addltlonally by R6, Wherii 10 R2 denotes a hydrogen %or{ne

chlorine, bromine or iodine atom or a methoxy, C1_2-alkyl, formyl,
NH2CO or ethynyl group, R6 denotes a hydrogen, fluorine, chlorine,
bromine or iodine atom or a C1_2-alkyl or amino group, 15 wherein,
Mnleg¢aatesddeiapitenc teaasrording dahargrolaientioned
hereinbefore in the definitions denotes a monocyclic 5- or 6-membered
heteroaryl group, wherein 20 the 6-membered heteroaryl group contains
one, two or three nitrogen_atoms he 5qmbered heteroaryl group
contains an imino group optlonql/ sulp tituted by a C1_3-alkyl group, or
an oxygen or sulphur atom, or 25;:1 /fynlno group optionally substituted by
a C1_3-alkyl group or an oxygen sulphur atom and additionally one or
two nitrogen atoms, or WO 2007/G9 8536 -12- PCT/EP2006/063611 an
imino group optionally substituted by aCl_3- alkg éroup and three
nitrogen atoms, and moreover a phenyl ring optlonally substituted by a

fluoring, chlo ine or 5 hromine atom, a C1-3-alk roxy, Cl_3-alkyloxy
grou%mé?ﬁl oersto fbﬁlgﬁ{fﬁ%ﬂﬂl EﬂUE% 'Qlfﬁl') r@é’r‘a the Z-position and

C3. amycmmmmsetmmtgmmsmmﬂwméwm dpseddivthaelditionally by

abovgsmentioned monocyclic heteroaryl
h GRS y y

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

methoxy, Ci.z-alkyl, formyl, NH,CO or ethyny! group,

R® denotes a hydrogen, fluorine, chlorine, bromine or iodine atom or a

Cyp-alkyl or amine group,

wherein, unless otherwise stated, the term "heteroaryl group” mentioned
hereinbefore in the definitions denotes a monocyclic 5- or 6-membered

heteroaryl group, wherein

the 6-membered heteroaryl group contains one, two or three nitrogen

atoms, and

the 5-membered heteroaryl group contains an imino group optionally

substituted by a Cq.s-alkyl group, or an oxygen or sulphur atom, or

an imino group optionally substituted by a C+.z-alkyl group or an
oxygen or sulphur atom and additionally one or two nitrogen

atoms, or
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groups via two adjacent carbon atoms, 10 and the bond is effected via a

VO 9erT /Jes%Ss a carbon atom of heterocyclic mmety&gn—@pggg@g@g@ﬁ
phenyl ring, and wherein, unless oth&rwise stated, by the term "halogen
atom" mentioned hereinbefore in the definitions is meant an atom
selected fromAMERY FRAUBEptibPANINRRIREANS 3nd joding d@ﬂ%p and
wherein the alkyl, alkenyl, alkynyl and alkyloxy groups contained in the
previously miEKeBEREShAIBRSwhich have more than two carbon atoms
may, unless otherwise stated, be straight-chain or branched and the alkyl
groups in 20 the previously mentioned dialkylated {qroups for example the

dialkyMEhiMRE SN FsP RfaY bd R oRSCAY dH&rEY e P WﬁBSeﬁh‘Ome or
atonghine HiSFHYlaOCCP%Wkgm%&@@t@ﬂ@%IR;&'&Q@F@QQ'M&Bn'tlons

unless otherwise stated, may be wholly or partly replaced 25 by fluorine

atonfs; %r@%ﬂ@fwﬁér@'é@aﬁt%hifé@ralagtéfe%ﬁ«ﬁe?gcm&ﬁ)/#@@%iﬁa%ﬂéo up

ther@%r@xaﬁgplﬁ@pb@ﬂfw@@ﬁ@w@wﬁwﬁm@m@wwmeteroaryr
N-oxy-pyridyl, 30 pyrazolyl, pyridazinyl, pyrimidinyl, pyrazinyl,

[1,2 RIS Y8 BRiRssmyarROMRIRDyI, pyrrolyl, imidazolyl,

[1,2,4]triazolyl, [1,2,3]triazolyl, tetrazolyl, furanyl, isoxazolyl, oxazolyl,
[1, 23]oxad|azoly| [1,2,4]oxadiazolyl, furazanyl, thiophenyl, thiazolyl,

isottRRSHIDE o5 GjthrfieaiaslyY1q B UIRAEEIZIBI O VRSB AEIENE 3-
PCTHeR:2006606 303 k1] 162 SRiadiazphth@rquangxamples of bicyclic

heteroaryl groups are the benzimidazolyl, benzofuranyl, benzol[c]furanyl,
benzothiophenyl, benzol[c]thiophenyl, benzothiazolyl, benzo[c]- 5

dﬁ@tb&aé@% hﬁﬂé@ws@hw@@%ww@éymbaw@kmoIfyiennoned
enz d isoxazolyl, b, nzoél ,2,51oxadiazolyl benf éﬁ’z%) ighladlazo
S AT ChE ST e SIS [ A aRgluorne.
dm@mg,laz@mw@mlm{ﬂmqwnolmyl N-oxy- qumollnyl isoquinolinyl,
guinazolinyl, N-oxy-quinazolinyl, quinoxalinyl, phthalazinyl, indolyl,
isoindolyl or 1-oxa-2,3-diaza-indenyl group. 10
and wherein the alkyl, alkenyl, alkynyl and alkyloxy groups contained in the

previously mentioned definitions which have more than two carbon atoms may,
unless otherwise stated, be straight-chain or branched and the alky! 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

foregoing definitions, unless otherwise stated, may be wholly or partly replaced

by fluorine atoms,

the tautomers, enantiomers, diastereomers, mixtures and salts thereof.

Examples of monocyclic heteroaryl groups are the pyridyl, N-oxy-pyridyl,
pyrazolyl, pyridazinyl, pyrimidinyl, pyrazinyl, [1,2,3]triazinyt, [1,3,5]triazinyl,
[1,2,4]triazinyt, pyrrolyl, imidazolyl, {1,2 4ltriazolyl, [1,2,3)iriazolyl, tetrazolyl,
furanyl, isoxazolyl, oxazolyl, [1,2,3Joxadiazolyl, [1,2,4]Joxadiazolyl, furazanyl,

thiophenyl, thiazolyl, isothiazolyt, [1,2,3)thiadiazolyl, {1,2,4]thiadiazolyl or
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Examples of the C1.6-alkyl groups mentioned hereinbefore in the

wiefipiipne@seste methyl, ethyl, 1- féOpyl 2-propyl, n-butpCseebti6/063611
tert-butyl, 1-pentyl, 2-pentyl, 3-pentyl, neo-pentyl, 3-methyl-2-butyl,

1-hexyi, 2-hexyl, 3-hexyl, 3- methyl-2-pentyl, 4-methyl-2-pentyl,

§3! z myé@%% b,%ur@ethyl -3-pentyl, 2,2 15 dimethyl-3-butyl or
-dimethyl-2-butyl group. Examples of the C1.5-alkyloxy groups

mentloned hereinbefore in the definitions are the methyloxy, ethyloxy,

B RRARKIOWY D ERRY Y T RY BS Y s SRE- M@%tﬁﬁﬁfﬁ%tﬂoﬁﬁnzofuranyl

1-pentyloxy, 2-pentyloxy, 3- pentyloxy or neo-pentylox

teRaRIplEY R thePen<BIHIRRAGNYoepaz&hfPRae eﬁf%g%%'%%’é benzo[cl-

isiafinbena B&M@tﬁﬁ)&z&yvr@@ﬁfbbxxh@wr@@ﬁ@owlsdxaw bhzo[d]-
2-buten- 1 -yI 3- buten-1-yl, 1-penten-1-yl, 2-penten-1-yl, 3-pent
1gp y?/ 3]thia-

isexaERbA. 15120 Hes o Rgia50hdx BRE: r@ﬂ@ﬁdia;@'&]h%‘i@ﬁoﬂ

haB8XE NP Q@ﬁrﬁdzbﬁﬁ AR RN122Y4 18 ANeN BeWizotriazolyl, cinnolinyl,
2-methyl-prop-2-en-1-yl, pent-1-en-2-yl, pent-2-en-2-yl, pent-3-en-2-yl,

%’é’?‘ﬁ’li{‘@n ’5 Wyp%HF‘PYEW' ‘W%@W'E‘-\Qn @Waﬁ%@fh)/ﬂﬁﬁyl%lﬁ"'af%’”y'
cirimetayhbutbRiaard-yhyL-mesnyl-kuiriiem bylop 2-etylpser-Aeanityroup.

group 30 Examples of the C2.5-alkynyl groups mentioned hereinbefore in
the definitions are the ethynyl, 1-propynyl, 2-propynyl; 1-butyn-1 -yl,

%XQHW%§M ,tllagb@'iYé“alkw |g1§n@@¥ﬂehﬁdénbfﬂ)§s@twinb@ﬂo%m¢ﬂméﬂdmons are
pe pen entyn-3-yl, 3-pent n

CRt MR s ket vl S e e R
Qtrs]amyDBq)@gtppdmﬁpémgluaeaihgapezclmﬂplouqd@@f QP;?GIS@IE f?mmm(li&
WBEIS. S Ddenolesa mostited Moyl g SYEET LRI M 12 -
dimethyl-3-butyt or 2,3- dlmethyi -2-butyl group.

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

Examples of the Cys-alkenyl groups mentioned hereinbefore in the definitions
are the ethenyl, 1-propen-1-yl, 2-propen-1-yl, 1-buten-1-yl, 2-buten-1-yl, 3-
buten-1-yi, t-penten-1-yl, 2-penten-1-yl, 3-penten-1-yl, 4-penten-1-yi, 1-hexen-
1-yl, 2-hexen-1-yl, 3-hexen-1-yl, 4-hexen-1-yl, 5-hexen-1-yl, but-1-en-2-yi, but-
2-en-2-yl, but-1-en-3-yl, 2-methyl-prop-2-en-1-yl, pent-1-en-2-yl, pent-2-en-2-yl,
pent-3-en-2-yl, pent-4-en-2-yl, pent-1-en-3-yl, pent-2-en-3-yl, 2-methyl-but-1-en-
1-yl, 2-methyl-but-2-en-1-yl, 2-methyl-but-3-en-1-yl or 2-ethyl-prop-2-en-1-yt
group.

Examples of the Cy.s-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,
3-butyn-1-yl, 1-pentyn-1-yl, 1-pentyn-3-yi, 1-pentyn-4-yl, 2-pentyn-1-vi, 2-
pentyn-3-yl, 3-pentyn-1-yl, 4-pentyn-1-yi, 2-methyl-1-butyn-4-yl, 3-methyl-1-
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(I) wherein 10 K1 and K4 each independently of one another denote a

-CH2, -CHR7a, CR'bR" or a -C(Oglgroup, wherein 15 R7a/R7b/R7c each
" independently of one another denoté a fluorine atom, a hydroxy,

C1-5-alkyloxy group, a C1.5-alkyl group which may be substituted by 1-3
y& 1.5- alkyloxy-Cl.5-alkyl group, or a

enyl'group w may be 20 ‘substituted by 1-2 substituents selected
from among a nitro, amino, hydroxy- methoxy, cyano, C1.5-alkyl group or

a fluorine, chlorine or bromine atom, or a 5- or 6-membered heteroaryl

OHEEMBMIRFRIATHAMILAPIRS RIMBIS RSP Qﬂg}éi%%%?%h%%in

bound to the cyclic carbon atom via a heteroatém, 25 e
-C(R7bR7C)- corresponds to a -CF2 group, or two groups R76/R7, may
form, together with the cyclic carbon atom, a 3-, 4-, 5-, 6- or 7-membered
Dsaturdesbtessosyblidiyeddrioydicyoigmysiears, dyidomexeid), oxetane,
tetrahydrofuran or 30 tetrahydrgpyran ring, WO 2007/003536 -15-
PCT/EP2006/063611 wherei %ﬁg Re groups thereof may be
substituted by 1-2 C1.3-alky or CF3i{groups, and/or the methylene
groups thereof, if they are not, ury afli{eroatom, may be substituted
by 1-2 fluorine atoms, and 5 K2 4nd K3each indeper(qgntly of one
another represent a -CH2, -CHRaa, CRabRao or a -C(O)- group, and

whersin

K' and K*
each independently of one another denote a -CHs, -CHR'?,
-CR™R’® or a -C(O) group, wherein

R7a/R7be7C
each independently of one another denote a fluorine atom, a
hydroxy, Ci.s-alkyloxy group, a Cs.s-alkyl group which may be
substituted by 1-3 fluorine atoms, a hydroxy-Ci.s-alkyl, C1.5-
alkyloxy-C1.s-alkyl group, or a phenyl group which may be
substituted by 1-2 substituents selected from among a nitro,
amino, hydroxy- methoxy, cyano, Cqs-alkyl group or a fluorine,
chilorine or bromine atom, or a 5- or 6-membered heteroaryl group,
wherein the two groups R™/R’® cannot both simultaneously
be bound to the cyclic carbon atom via a heteroatom,
except if -C(R™R")- corresponds to a —CF, group, or

two groups R™/R" may form, together with the cyclic carbon
atom, a 3-, 4-, &-, 6- or 7-membered saturated carbocyclic group
or a cyclopentene, cyciohexene, oxetane, tetrahydrofuran or

tetrahydropyran ring,
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10 R8a/Rab/Rec each independently of one another denote a C1_5-alkyl
WeuR owRieR4RgYy be substituted by, %-3 fluorine atoms, a pyerexi-Sheme3611

alkyl, C1.5-alkyloxy-Cl-5-alkyl group,”15 or two groups Rab/Ra may form,

together with the cyclic carbon atom, a 3-, 4-, 5-, 6- or 7-membered

carbocyclic group of e GyRIARE ERE/IEHE BREYEE N EXEIRARY be substituted

tetrahydrofuran, tetrahydropyran ring, wherein the metgylene groups
thereof may be subgitUiredC26-BikdL- 2T B-@IRYRS: @RS roups, and/or

the methylene groups, theseofeifdhey ase ARt RBENEHLS JetRrAAIhMEY

be substituted by 1-2 fluoriné atoms, with the proviso that a heteroatom
introduced by R 8bisHtREs PRusIGt e B fayn X PRI Byand
only one 25 carbon atom, and in all in formula (ll) there should be no more
than fOL,L;r groups selected from among R'a, R'b, R', Raa, Rab and Ra, and
30 X den@fsk"an oxygen or sulphur atom, a sulphene, sulphone or an NR'

group, whergip i RAHTYHO9E MBS repr8ehtd SalyLCHR®,
C2-5-alkenyl-CH2, C .5-%'&?/” I-CH2, C3-6- cycloalkyl, C4-6-cycloalkenyl,
oxetan-3-y-G&traRy dP6ari S irpedzyane 1.5-alkyl-carbonyl,
trifluoromethylcarbonyl, C3-6- cycloalkyl-carbonyl, C1.5-alkyl-sulphonyl,
C3_6-cycloalkyl 5 sulphonyl, aminocarbonyl, C1.5-alkylaminocarbonyl, di-
(C1.5-alkylﬁarfﬁqd(%r onyl, C1.5-alkyloxycarbonyl, C4-7-

CyC|Oa|ky|e“@%ﬂ9ﬁé§§@?‘ﬁdegfﬁ’§ﬂBf_WH@@%Bﬁh@r@@Hﬁf@@?@%daﬂR%F@Ybup
groups present in the above-mentioned groups may additionally be
which may be substituted by 1-3 fluorine atoms, a hydroxy-Ci.5-

alkyl, Cy.s-alkyloxy-Cy.s-alkyl group,

or two groups R®/R® may form, together with the cyclic carbon
atom, a 3-, 4-, 5-, 6~ or 7-membered carbocyclic group or a
cyclopentene, cyclohexene, oxetane, tetrahydrofuran,
tetrahydropyran ring,
wherein the methylene groups thereof may be substituted
by 1-2 Cy.3-alkyl or CF3- groups, and/or
the methylene groups thereof, if they are not bound to a
heteroatom, may be substituied by 1-2 fluorine atoms,
with the proviso that a heteroatom introduced by R® or R®
must not be separated from X in formula (1} by only one

carbon atom, and

in all in formula (I1) there should be no more than four groups selected
from among R, R™ R R® R™ and R*, and

X denotes an oxygen or sulphur atom, a sulphene, sulphone

or an NR' group, wherein

R’ denotes a hydrogen atom or
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10 substituted by a C1-3-alkyl, carboxy, C1.5- alkoxycarbonyl group or by
a hydroxy, C1.5-alkyloxy, amino, C1,5-alkylamino, C1.5-dialkylamino or
C4.7- cycloalkyleneimino group, pfa ided that the methylene or methyl
groups are not directly bound to a 15 heteroatom selected from among 0,

N or S, and/or orgeéo_t_tgg&ih@ro_g%ﬂ r gy be e W_qg éluso_rine
gréiips are’not fy

atoms, provided that the mefhyfésne or methy 2 ec
bound to a hetercateradelbdted-2pdionkamong@tancd-gl, thidradiran-3-

B S R, o

one of the four groups (II1'a

C1_3 Alkyl N 2a cyflaaijylicasyony!, 2 caijg/atyphoryh) Bs-g<oyalgrila)-
2sl(B9 "\ ~ C1 g, alkyH X dtBidbhid UL hatrdeRmonyl, di-
(Cqs-alkyl)-aminocarbonyl, Cqs-alkyloxycarbonyl, Cs.r-
cycloalkyleneiminocarbonyl group,
wherein the methylene and methyl groups present in
the above-mentioned groups may additionally be
substituted by a Cq.3-alkyl, carboxy, Cq.5-
alkoxycarbonyl group or by a hydroxy, Cs.s-alkyloxy,
amino, Cys-alkylamino, Ci.s-dialkylamino or Csy-
cycloalkyleneimino group, provided that the methylene
or methyl groups are not directly bound to a

heteroatom seiected from among O, N or 8, and/or

one to three hydrogen atoms may be replaced by
fluorine atoms, provided that the methylene or methyl
groups are not directly bound to a heteroatom selected

from among O, Nor S,

and wherein

A', A%, and A® are each defined as described above, or

D denotes one of the four groups (ll-1a), (11-2a), (I1-3) or (1i-4)

C.a-Alkyl N .O C, -AlkyIN JO

(H-1a) ' (Il-2a}
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(I 1-4) wherein the groups Al, A2, A3, K1, K2, K3, K4 are as hereinbefore
5 defined, and Anion in (11-4) denotes a fluoride, chloride, bromide,
iodide, sulphate, hydrogen sulpha‘t@ phosphate, hydrogen phosphate,
benzoate, salicylate, succinate, citrate or tartrate, and 10 R3 denotes a
hydrogen atom, and R4 RS and M are each defined as described above,
15 the_tautomers, Kha %astereomers mixtures and salts thereof.

-18- Agoa@kﬂmmdlmen includes those compounds of general formula
(1), wherein D@fe es b ed bicyclic ring system of formula (ll),
KZK ~1z XK3 4A3=\ (I herel I@RIKZ K3 and K4 are defined as
described above, and 10 X denotes an NR1 group, wherein R1 denotes a
hydrogen atom or a C1.5-aji§#K 2.5 @Lkren I CH2, C2.5-aikynyi-CH2,
03-6- 15 cyclo@lkylaiR- ﬁﬁycloalk p, wherein the methylene and
methﬁ‘@'l‘?ﬁjpscp sg;qym h% aboye-meptioned groups may additionally
be substituted by aCl.3- ai‘RyJ-K:‘arb 2y, C1.5- alkoxycarbonyl group or by
a hydroxy, C1-5-alkyloxy, 20 amino, C1_5-al |a4’)1|no C1.5-dialkylamino
or C4_7- cycloalkyleneimino group, provided that the

‘wherein the groups A1, A2, A3, K1, K2, K3, K4 are as hereinbefore
defined, and
Anion in (11-4) denotes a fluoride, chioride, bromide, iodide, .
sulphate, hydrogen sulphate, phosphate, hydrogen phosphate
benzoate, salicyiate, succinate, citrate or tarirate,

and

R®  denotes a hydrogen atom, and

R* R® and M are each defined as described above, A

the tautomers, enantiomers, diastereomers, mixtures and salts thereof,
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methylene or methyl groups are not directly bound to a heteroatom

selected from among O, N or S, and/or 25 one to three hydrogen atoms

may be replaced by fluorine atond, 8o long as the methylene or methyl

groups are not directly bound to the nitrogen atom, and wherein WO

2007/003536 -19- PCT/EP2006/063611 A' denotes either N or CR10 5
Ancthrirenekostimantiosluges:t Q@JQML@%PT\%P@@&@WH@%WﬂBGW’"

R11 and R12 each independently of one another represent 10 a

hydrogen, fluorine, chlorine, bromine atom or a C1.5-alkyl, CF3, a cyano,

carboxy, C1.5-alkyloxycarbonyl, hydroxy, C1.3-alkyloxy, CF30, CHF20,
DCH2ieo e aps uiystiuiz d dnotelconsgos ieetousigauns4l 1{liy), (11-2a),

(11-3) or (11- 4) C1 3 Alkyl N I/CJ7 3 Alk I N 2a/ (ll-1a) (lI-2a) C1_3alkyl

~—~+KK23 X OKK4 A (1423KK2_k V2 C1_3alkyl ~A Anion

Ci_3alkyl\ 3 K K4 A (11-4) gp Wherelrl the groups Al, A2, A3, K1, K2, K3,

K4 are as hereinbefore N3 -

(tn

wherein

K1, K2, K3 and K4 are defined as described above, and

X denotes an NR' group, wherein

R'  denotes a hydrogen atom or
| a Cqs-alkyl, Cys-alkenyl-CHy, Ca.s-ailkynyi-CHa, Cag-
cycloalkyl, Cae-cycloalkenyl group,

wherein the methylene and methy! groups present in
the above-mentioned groups may additionally be
substituted by a Cq.s-alkyl, carboxy, Ci.5-
alkoxycarbony! group or by a hydroxy, C1.s-alkyloxy,
amino, Cqs-alkylamine, Cq.s-dialkylamino or Cy.r-
cycloalkyleneimino group, provided that the
methylene or methyl groups are not directly bound to
a heteroatom selected from among O, N or 8, and/or

one to three hydrogen atoms may be replaced by
fluorine atoms, so long as the methylene or methy!

groups are not directly bound to the nitrogen atom,
and wherein



defined, and Anion in (11-4) may be selected from among fluoride,
ofj romide, iodide, sulphate, phosphate, benzoate, |

@@é@@@ﬁg and tartrate, andﬁp@“-ZO- R3, R4, R5 an a%@a&w&%%ﬁ
defined as above, wherein R6 denotes a hydrogen atom, the tautomers,
enantiomers, diasfereomers, mixtures and salts thereof. 5 Another
embodiment includes those compounds of general formula (1), wherein D,
R3 and M are each defined as above, and 10 R4 denotes a straight-chain

or branghed C3.6-alkenyl or C3.6:alkenyl group, a straight-chain or
brancf'rééd c1g_r%’?8ﬁ%ﬁ 8%36, W?{ege%n the hydrogen atoms of the
straight-chain or branched 15 C1_6-alkyl group may optionally be wholly

or partly: replaced by fluori qg@qand wherein optionally one to two
hydroé&eén ato%rﬁg%%\éy%gqerrep agc%ed Independently of one another by a
C3_7-cycloalkyl, hydroxy, C1.5-alkyloxy, phenylmethyloxy, phenethyloxy,
carboxys20 C1.5-alkylo ol pxycarbonyl-C1.5-alkyloxy,

C1-5-4l onxéeeaa%.%-a ’ﬁ%@ @1. “alkylsulphanyl, C1.5-alkylsulphinyl,
C1.5-alkylsulphonyl, carboxy, C1.5-alkyloxycarbonyl, aminocarbonyl,
Cl.5-alkylamingearen 215 I% - ami r%b -
Cl.5-5?@?—r§ﬁqinﬁocarabor¥3h§x§ djle%éﬁ %?@%Hgg@ i#g(gér (a)rr;c))/fg%’rcpresent
10 C4.7-cycloalkyleneiminocarbonyl, amino, C1.5- alkylamino or

a1 (CL 5-alkyl fing. 1Py, e KPR ARME AP PES Y BRI R, 2

C1.5-alkyloxy- ylcarbonylamino, pheny onylamino,
C1.5-alkylaminyecaxbwimpaxyins: - sialiGbByakgiparhinbeaivanyamiatyloxy,

Cl-5'a'ky'ox3b?%f996)4%g&9?%mr:o- group, or

15 D denotes one of the four groups (li-1a), (lI-2a), (1i-3) or (tl-4)

C5-Alkyl Nm C,4-Alkyl Nm
(li-1a)

(II-2a)
Kz"K1 Aj:\ 2
Cyralkyl~ s I j\\
- /\ ~
O K?‘___Kf% AS 13)
i/2"'}<‘1 ;&
[a% >~
T A t[ 22
nion CW-S'a'ky}/ '\Ki‘de Aa//k

(H-4)
20
wherein the groups A1, A2, A3, K1, K2, K3, K4 are as hereinbefore
defined, and Anion in (li-4) may be selected from among fluoride,
chloride, bromide, iodide, sulphate, phosphate, benzoate,
salicylate, succinate, citrate and tartrate, and

25
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30 phenylmethyloxy-carbonylamino, C1.5-alkyloxy-C2.5-alkyloxy-C1.2-
alkylcarbonylamino, Cl.5-a|ky|su|9£18pylamino‘, C3_6-
cycloalkylcarbonylamino group, 4-morpholinocarbonylamino- group, WO
2007/003536 -21- PCT/EP2006/063611 wherein the above-mentioned

RO R0 L £ ) AT P B or S S e et o ger

atdh2 OXo groups, and/or 5 the above-mentioned phenyl and heteroaryl
groups may be replaced by 1 to 2 substituents selected from among
fluorine, chlorine, bromine, methyl, methoxy, or trifluoromethyl, or two

thadiageriae atmatoneod, apistendonngre) anirtuseh stitdtealisytbereof.
-CH2-0O-CH2 group, and/or 10 the above-mentioned alkyl groups may be
substituted by a cyano-C1.5-alkyloxycarbonyl or carboxy group, wherein

Arbmhabeysbogintientd dadesdiitsacborsalptinif geiweahidenis (1), wherein
optionally additionally be substituted at the nitrogen by a C1.5-alkyl
group, 15 a phenyl, phenyl-C1.2-alkyl, heteroaryl-C1.2-alkyl or C-linked

D hetesea i grewcivivafiredt eshabencargdrgioup is selected from among
imidazolyl, furanyl, thiophenyl, thiazolyl, pyrazolyl, tetrazolyl,

- benzimidazolyl, indolyl, pyrimidinyl, pyrazinyl- oxazolyl, 1,2,4-triazolyl and
pyridinyl, and which 20 may optionally be mono- to disubstituted in the

Rbhenygrdietesoarsigmoteiny idgarenld @@E—@Réﬁ%béﬁ@%@@l&%??%up,
from among chlorine or fluorine atoms or C1.3-alkyl, benzyl, hydroxy,
amino, CF3, CH30- or CHF20- groups, 25 R5 denotes a hydrogen atom,

a straigbtrahmit sidnanchenéhbd-alilakQugrowperein the hydrogen

atoms of theﬁérgri srr%tigg ir;é)rgggaﬂngpoer%sc gf%ﬁ%lglraight-chain or branched
Cie-alkyl group may optionally be wholly or partly replaced by
fluorine atoms,
and wherein optionally one to two hydrogen atoms may be
replaced independently of one another by a Cy.7-cycloalkyl,
hydroxy, Ci.s-alkyloxy, phenylmethyloxy, phenethyloxy, carboxy-
Crs-alkyloxy, Cys-alkyloxycarbonyl-Cqs-alkyloxy, Cqs-alkyloxy-
Ca.s-alkyloxy, Cis-alkylsulphanyl, Cqs-alkylsuiphiny,
Cq.s-alkylsulphonyl, carboxy, Cq.s-alkyloxycarbonyl,
aminocarbonyl, Cy.s-alkylaminocarbonyi, di-(Cq.s-alkyl)-
aminocarbonyl, C4.s~alkyl-aminocarbonyloxy, di-(Cy.s-alky!)-
aminocarbonyloxy, Ca.7-cycioalkyleneiminocarbonyl, amino, Ci.s-
alkylamino or di-(C1.s-alkyl}-amino group C1-5~alkylcarbonyt.amino,
trifluoracetylamino, Cq.s-alkyloxy-C4s-alkylcarbonylaming,
phenylcarbonylamino, Cqs-alkylaminocarbonylamino, di-
(C4.5-alkyt)-aminocarbonylamino, Cqs-alkyloxy-carbonylamino,
phenylmethyloxy-carbonylamino, Cs.s-alikyioxy-Cp.s-alkyloxy-Cqo-
alkylcarbonylamino, Cq.s-alkylsulphonylamino, Ca4-
cycloalkylcarbonylamino group, 4-morpholinocarbonylamino-

group,
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groups may optionally be wholly or partly replaced by fluorine atoms, or a

\&vrﬁ%ﬁgw a%%éalkyloxy- C1.3-alkél1rgroup, or 30 R4 andi%?ﬂé?gé B6/063611

@ bound, form a C5

e carbon atom to which they cycCloalkenyl
or C3_7-cycloalkyl group, wherein one of the methylene groups of a

Ca.Tcycloallo! oy 0 10T003536 305 RGTIEEROURIORRIR T in

be replaced by an oxygen or sulphur a an -NH-

-N(Ci.4-alkylcarbonfiie caxboray, eadphirybobatitstiéshonyl rdus;-aralig! or Cy.

logether be replacet Ty A L NS S RABEL SEiSD LRy, 1 or2
-S(0)2N(C1_5-alkylxfraupiipsnésat/eno 2 carbon atoms of a
anothor by In saeh e B e PR R iy e

another by in each case one or two
groups or a 10 hydresgiacad Byalkigoxysuostitylenis aeisted from among

Ci_5-alkylamino, di S-alkyh-amin oY b inq,.C3-6-
cycloalkylcarbonylalﬂ%g?]ﬁt%iz? @ﬁ%&%%@%@y%@? I’,Qjr

aminocarbonyl, C1.§ifug/emstoraidmg, alicCes-aikppnatinoe afopiieny

or C4-7-cycloalkylengiminocarbanyl. ith-ihe Areyiso. fhat.a
Ca7-oyolealiyl oroLt ot N HinaLtor e o R AncL R (gl ander

wherein two heterodfsn&fiyehenepine georlp Weleewns fital osapeliyted by a
oxygen and nitrogen ﬁos"@g_as[gyg}ch %‘Srﬁﬂ‘%ﬁhﬁérwxg’rﬁﬁﬁ‘ﬁl}’ one

optionally substituted -CH2 group, and/or wherein one or'both methylene

groups of the cyclic §rstipiniRfcRRIegoRRtigirestgad erylkapsdh atehRbonic
which the 25 groups,R4 gRARH ¢ &%&%Iﬂf%éﬁﬁﬁﬁﬁ% ANBISERRL it the

selected from among oxygen, nitrogen and sulphur, and/or wherein a

substituent bound tdtHiedsithy Gréup; AkitwIsUP,

a phenyl, phenyl-Cq.s-alkyl, heteroaryl-Cq.z-alkyl or C-linked heteroaryl
group, wherein the heteroaryl group is selected from among imidazolyl,
furanyl, thiophenyi, thiazolyi, pyrazolyl, tetrazolyl, benzimidazolyi, indolyi,
pyrimidinyl, pyrazinyl- oxazolyl, 1,2 4-triazolyl and pyridinyl, and which
may optionally be mono- to disubstituted in the phenyl or heteroaryl
moiety by identical or different substituents selected from among chlorine
or fluorine atoms or Cq.z-alkyl, benzyl, hydroxy, amino, CF3, CH30- or
CHF,0- groups,

R®> denotes a hydrogen atom, a straight-chain or branched Cq.4-alkyl group,
wherein the hydrogen atoms of the straight-chain or branched Cq.s-alkyl
groups may optionally be wholly or partly replaced by fluorine atoms, or a

- propargyl or Cy.aalkyloxy- Cq.s-alkyl group, or

R*and R®  together with the carbon atom to which they are bound,

form a Csg-cycloatkenyl or C3.7-cycloalkyl group,

wherein one of the methylene groups of a C4.r-cycloalkyl group
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characterised in that a heteroatom selected from among 30 oxygen,

@Qgﬁ%@ﬁm and fluorine atom is bound directly to thE’é%&?W@&GH

onY another heteroatorr?%elected from among oxygen,
nitrogen and sulphur by precisely one optionally substituted methylene

group, and/or -23-?wher<?in t\g%atoms in_the ring form a -0-0 or é%‘ghﬁf’”d’

: e replace an oxygen pr sulbhur aiom or
is excluded, gnt% autopmers, er¥antlo S, d‘lbas er%omers, mixtures and

salts thereof.-N(Giheaepipobiffientatclisdesdhgbe oitmpuyinsis pfigghera
formula (1), wherei engtes a. i icvclic.ri
formula (1, RaAy R R B e A I R roups o
each indeperal€ntiyoyt radkahgthep repre ket theChi2 reGiaigethlhyr & -C(O)NH,
-CR7bR7c- gr rei R7 IR7C each.indenent e
another denotg@@,{(@i&%@fou%@ g“&en&l%i@é ﬁ\i@fc%%r?n@y égo%%,
substituted by 1 or 2 substituents selected from among a nitro, amino,
hydroxyl, metho yang, 5-a| r a fluari ' [
bromine atong,}\ Q@SRE gong k%‘g%%%@#ﬁ%tgeyg %ﬁz‘%%%%@ zjfég es'% a1 NR'
group, whereiptionally be substituted independently of one another by in each
case one or fwo fluorine atoms or one or two Cys-alkyl groups or a
hydroxy, Ci.g-alkyloxy, formyloxy, amino, Cys-alkylamino,
di-(C4.5-alkyl)-amino, Cqs-alkylcarbonylamino, Cs.g-
cycloalkylcarbonylamino, nitrile, carboxy, Ci.s-alkyloxycarbonyl,
aminocarbonyl, Cy.s-alkylaminocarbonyl, di-{C+.s-alkyl})-

aminocarbonyl or C47-cycloalkyleneiminocarbonyl group,

with the proviso that a Cs.7-cycloalkyl group of this kind, formed

from R* and R® together,

wherein two hetercatoms in the cyclic group selected from
among oxygen and nitrogen are separated from one another

by precisely one optionally substituted -CH; group, and/or

wherein one or both methylene groups of the cyclic group
which are joined directly to the carbon atom to which the
groups R and R® are bound, are replaced by a heteroatom

selected from among oxygen, nitrogen and sulphur, and/or

wherein a substituent bound to the cyclic group, which is
characterised in that a heteroatom selected from among
oxygen, nitrogen, sulphur and fluorine atom is bound directly to
the cyclic group, is separated from another heteroatom
selected from among oxygen, nitrogen and sulphur by

precisely one optionally substituted methylene group, and/or
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30 WO 2007/003536 -24- PCT/EP2006/063611 R1 denotes a hydrogen
atom or a C1.5-alkyl, C2-4-alkeny: g_ﬂHZ, C2.4-alkynyl-CH2 or C3.6-

" cycloalkyl group, wherein the methylene and methyl groups presentin 5

the previously mentioned C2-5-alkyl groups may be substituted by one to
three fluorine atoms, as long as the methylene or methyl groups are not
directly bound to the nitrogen atom, 10 and wherein A’ denotes. ejther N
o ORY0 A2 CURRERBRHEIAP OISR 11 HBONE TR o0 S rBeriS,
wherein R10, R" and R 12 each independently of one another represent
20 a hydrogen, fluorine or chlorine atom, or a C1-3-alkyl, CF3, hydroxy or
CH30- grot S8F'$EE6: denotes one of the groups (11-3) or (11-4) K2'K
A, 12 C1_3alkyl~N+ O K3K4 A (11-3) 2-K 1 1 C1.3 alkyl K 4\ 2 Anion
Cl-3alkkyIN33 K-KA

the tautommiers, enantiomers, diastereomers, mixtures and salts thereof.

Another embodiment includes those compounds of general formula (1), wherein

denotes a substituted bicyclic ring system of formula (l1),

(in
wherein

K' and K* |
each independently of one another represent a -CHj, -CHR™ora
-CR™R"®- group, wherein '

R?E/R7D!RTC
each independently of one another denote a C,.;-alkyt group

or a phenyi group which may be substituied by 1 or 2 substituents

selected from among a nitro, amino, hydroxyl, methoxy, cyano,

C+.5-alkyl group or a fluorine, chiorine or bromine atom,

K2 and K®
each denote a -CH, group

X denotes an NR' group, wherein
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(11-4) WO 2007/003536 -25- PCT/EP2006/063611 wherein the groups
2, K3, K4 are as hereinbefore defined, a loRA

V@I‘)lﬁg@rﬁyaay %éBSéelected from amorT&“‘ﬂuoride, chloride, br%@&%ﬁgg%%ﬂ

sulphate, phosphate, benzoate, 5 salicylate, succinate, citrate or tartrate,

and R3 dengies a n 4d es a straight-chain or

branched C .6-alkg%ﬁ%%%§i@@ﬁ§ﬁgl %%%p?rlo a straight-chain or

branched C1_4-alkg|GratpkwhEreiratkenkidiblgel ateatie/oyiid, or Cae-

straight-chain or brgg&g%ﬂ(féé@kyl group may optionally be partially

replaced by up to fodr fluoring atorhs, 15 and wherein optionally one to

two hydrogen atoms may wberepidbedintizgendantly wictng gratherdsgsent in

C3_7-cycloalkyl, hydroxy = YA lo :
alkylsulphanyl, Cl_5-a|k3}g%1lg ?ﬁW@?@%ﬁﬁﬁfﬁ%ﬁ%@?&f@?ps may be
C1.5-alkyloxycarbonyl, ansinbgtitiedyhy0ns-mikhranifiecdrisonigmgoas long as
di-(C1.5-alkyl)-aminocarb I (I%g/ imi r '
C1_5-alkylamino or di-(CE@é{a{n%/ %ﬁﬁ%g? 1%@@:@§ﬁ%ﬁ%%%%@eﬁy
carboxy-C1.5-alkylcarbonramiadooihg nitrogen atom,
C1.5-alkyloxycarbonyl-C1.5-alkylcarbonylamino group, wherein the
above-mentioned phenyl groups may be 25 replaced by 1 or 2
substiafghtdssrioted from fluorine, chlorine, bromine, methyl, methoxy,

or trifluoromethyl, or wherein the above-mentioned carboxylic acid amide
may optionally be additionally substituted at the nitrogen by a C1.5-alkyl
groupA30 a pleswe prishe-8 PGV, heteroaryi-C1 2-alkyl or C-linked
heteroaryl

A% denotes either N or CR"",
A®  denotes either N or CR™,

wherein R'%, R'" and R'? each independently of one another

represent
a hydrogen, fluorine or chlorine atom, or a Cq.3-alkyl, CF3, hydroxy
or CH30- group,

or

D denotes one of the groups (11-3) or (II-4)

1

KK A2

Crpralkyl < s I A
_.O \K3 ) 3/

K
Cymalkyl~, A

Anion N {
C -aI-k 1 /7 o~
1.3~ @IKY \KS“‘K4 Aaj\



10

15

20

25

30

group, wherein the heteroaryl group is selected from among imidazolyl,

| l, thiazolyl, pyrazolyl, tetrazolyl, benzimi w
WW -26- PCT/EP2008/63611 pyrimidinyl,%@éﬂ%@, 663611
oxazolyl, and pyridinyl, and which may optionally be mono- to
disubstituted in the phenyl or heteroaryl moiety by identical or different
substituents selected from among chlorine or fluorine atoms or

C1_3-akgtcORBeHOOH IO ok L AR2R1 gikdps3 SHSade metbe minpdfogen
atom, a straight-chain or nche -alkyl gr roparayl o

o oo SR AR RS A BER RPN Shong
atom to whicfitthegtearehbamintel fmomide, aoCkie; qudldakenyhosphate, benzoate,

Ca.T-cydoalloraup, WiErpin@ne ptie mefens, gioups o 2

C4.7-cycloalkyl group ' ma réplaced by an oxyden or sulphur atom or
a sulphonyl group, or 15 1 to 2 carbon atoms of a C3.7-cycloalkyl group
peay OBQ%{%@ gﬁ@ygggwgﬁgrwdependently of one another by in each
case one or two ffuorifie atoms, or one or two C1.5-alkyl groups, or a
hydroxy, C1.5-alkyloxy, formyloxy, nitrile, carboxy,

5- ] , o3 '
L A BT o o A e San g Ao P

with the proviso that a C3.7-cycloalkyl group of this kind formed from R4
and RS asHiALoRa N DERINeRe PLNe Meienp groups of the cyclic
oh a

group which™is linked directly to the car om to which the groups R4

and R5 are boOREIR Wep Ryudayraptoniehtbe stitpitlitaibain gobgnched
excluded, angsM denpies, afeRNGPESAAAREAHRaI0 fapR Y H)-up to four
fluorine atoms,
and wherein optionally one to two hydrogen atoms may be
replaced independently of one another by a Cj.»-cycloalkyi,
hydroxy, Cis-alkyloxy, phenylmethyloxy, Cq.s-atkylsulphanyl,
Cis-alkylsulphinyl, Cys-alkylsulphonyl, carboxy,
Cis-alkyloxycarbonyl, aminocarbonyl, Css-alkylaminocarbonyl,
di-(Cq.s-alkyl)-aminocarbonyl, Cs.-cycloalkyleneiminocarbonyl,
amino, Css-alkylamino or di-( Cq.5-alkyl)-amino,
Ci.s-alkylcarbonylamino, carboxy-Ci.s-alkylcarbonylamino or a
Cis-alkyloxycarbonyl-Cq.s-alkylcarbonylamino group,
wherein the above-mentioned phenyl groups may be
replaced by 1 or 2 substituents selected from fluorine,
chlorine, bromine, methyl, methoxy, or trifluoromethyl, or
wherein the above-mentioned carboxylic acid amide may
optionally be additionally substituied at the nitrogen by a
Cr.s-alkyl group,

a phenyl, phenyl-Cy_g-alkyl, heteroaryl-C.o-alkyl or C-linked heteroaryl
group, wherein the heteroaryl group is selected from among imidazolyt,

furanyl, thiophenyl, thiazolyl, pyrazolyl, tetrazolyl, benzimidazolyl, indolyt,
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-27- -2 R6 (Ill) whichis bound to the carbonyl group in formula (1) via the

V4] m 7 %ggé% substituted by R2 in the 5-position, wher (?T%@%%%H
a cfcﬁ?rlne or bromine atom or an e't%@hyl group, and R6 denotes a

hydrogen atom, 10 wherein the alkyl, alkenyl, alkynyl and alkyloxy groups

e in t . . ot b h |
0 oo o B T g SR AL NG G iy
branctsdraerths alis rdiubedin the preamudsly mtereanddaméaky layedentical
groups, fgkexamrigi ity lamioR OI31RS, RGRALCH Rlorine atoms

different, 15 the tautomers, enantiomers, diasteredmers, mixtures an
salts théfeof-aligybthdr:eMBoditenanéitified thesuiesmpounds of general

formula (1), as mentioned above, wherein the group 20 D denotes a
sybstituted bicyclic ring system of formula (Il), K2-K 2 X K,K4 A (ll) 25
Rvhe fsiearil g pas 2 ebmn 03588 idr-cheT/ EPRGIG8E3 61 1-alyhgroup, a

inde gg@%ly&f@nv _ 2ipoihe lepreseit a-cH2,CHR7a or a -CR7bR70-
grou%, wheré R7a/R b/rgk JICRIESRIL Grote
R*and R®  together with the carbon atom to which they are bound form

a Cs.g-cycloalkenyl or Cs.7-cycloaikyt group,

wherein one of the methylene groups of a C4.7-cycloalkyl group
may be replaced by an oxygen or sulphur atom or a sulphonyl

group, or

1 to 2 carbon atoms of a Ca.7-cycloalkyl group may optionally be
substituted independently of one another by in each case one or
two fluorine atoms, or one or two Cy.s-alkyl groups, or a hydroxy,
Cis-alkyloxy, formyloxy, nitrile, carboxy, Cy.s-alkyloxycarbonyl,
aminocarbonyl, Cq.s-alkylaminocarbonyl, di-(Cq_s-alkyl)-

aminocarbonyl or C4-cycloalkyleneiminocarbonyl group,

with the proviso that a Ca7-cycloalkyl group of this kind formed
from R* and R’ together,

wherein one of the methylene groups of the cyclic group which
is linked directly to the carbon atom to which the groups R*
and R® are bound, is replaced by an oxygen or sulphur atom,

is excluded, and

M denotes a thiophene ring according to formula (til),



10

15

20

25

5 each independently of one another denote a C1.2-alkyl group, K2 and
K3 each denote a -CH2 group, 10_?7Qenotes an NR' group, wherein R’
denotes a hydrogen atom or a C1.5-alkyl or C3-6-cycloalkyl group,
wherein in the methylene and methyl groups present 15 in the
above-mentioned groups one to tifee hydrogen atoms may be replaced
by fluorine atoms, provid the e or methyl groups are not
directly bound to the nitrogen atom, 2y and wherein A' denotes CR10, A2
denotes CR", 25 A3 denotes C here R10, R" and R12 each
independently of one another re ent 30 a hydrogen, fluorine or
chlorine atom, or a C1.3-alkyl, CF8' HO, CH3O #gyoup, or -29- D denotes
the group (11-4) K Ci_3alkyl~ z 4\ PAZ Anion c -alkyl /N+ 1-333 KA
(_4) 5 :

which is bound to the carbony! group in formuia (1) via the 2-position and is

substituted by R?in the 5-position, where

R? denotes a chlorine or bromine atom or an ethynyl group, and

R® denotes a hydrogen atom,

wherein the alkyl, alkenyt, alkynyl and alkyloxy groups contained in the

previously mentioned definitions which have more than two carbon atoms may,

unless otherwise stated, be straight-chain or branched and the alkyl groups in

the previously mentioned dialkylated groups, for example the dialkylamino
groups, may be identical or different,

the tautomers, enantiomers, diaster_eomers, mixtures and salts thereof.

Another embodiment includes those compounds of general formula (1), as

mentioned above, wherein the group

D denotes a substituted bicycliic ring system of formula (il),

1 1
{0
5\ 3 -

wherein

K' and K
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wherein the groups Al, A2, A3, K1, K2, K3, K4 are as hereinbefore

i anion in (11-4) may be selected from am C%%@%
&ﬁo@%@iém iodide, sulphate;4shosphate, benzoate,&ggﬁ/ 06/063611
succinate, citrate or tartrate, 10 the tautomers, enantiomers,
diastereomers, mixtures and salt thereof.@Another emhodi tingl S
thocs compBaH B SRR ol S £ O SN e S or a
wherein nelDB T hrgr&Rpvayerepresent a hydrogen atom, the
tautomers, enantiomers, diastereomers, mixtures and salts thereof. 20

Another embodiment includes those compounds of general formula (1), as
mentioned BRBYRE" MRAerein R4 and R5 together with the carbon atom to

~ which they are bound, 25 form a C5.6-cycloalkenyl or C3 .7-cycloalkyl
aroup, wher TR ORI 8 B LSS R oA G g

may be replaced by an oxygen or sulphur atom, 30 with the proviso that a
C3-7-cycloalkykgroup of this kind formed WO 2007/003536 -30-

PCT/ 2?)'3)% 63611 from R4 and R5 together, wherein one of the
methylene geadpsiehtie ayelitigrgrapip which is linked directly to the
carbon atom, to which the 5 groups R4 and R5 are bound, is replaced by
an oxygen or sulphur atom, is excluded, 10 the tautomers, enantiomers,
diasteréomerdenditesras MR gadtsghetenkifine following ring systems are
mentioned as particularly preferred examples of the cyclic groups which
may be formed from R4/R5 and the carbon atom to which they are
bound: SO R’ denotes a hydrogen atom or

a Cqg-alkyl or Cag-cycloalkyl group,
wherein in the methylene and methyl groups present
in the above-mentioned groups one to three
hydrogen atoms may be replaced by fluorine atoms,
provided that the methylene or methyl groups are not

directly bound to the nitrogen atom,
and wherein
A" denotes CR",
A?  denotes CR",
A®  denotes CR',

where R", R" and R™ each independently of one another

represent

a hydrogen, fiuorine or chlorine atom, or a Cy.s-alkyl, CF3, HO,
CH;0 - group,

or



10

15

20

25

30

15 The following preferred compounds of general formula (I) are
mentioned by way of example, both as the tautomers, enantiomers,
diastereomers, mixtures and salts@%reof: 20
3-[(5-bromo-thiophen-2-yl)-carbonylamino]-N-(3-methyl-2,3,4,5-tetrahydro-
1 H- benzo[d]azepin-7-yl)-tetrahydrofuran-3-carboxylic acid amide,
3-[(5-chloro-thiophen-2-yl)-carbonylamino]-N-(3-methyl-2,3,4,5-tetrahydro-
D1 H 28dvertzs|thazgins/dyittetrahydrofuran-3-carboxylic acid amide,
5-chloro-thiophene-2-carboxylic acid-N-[1-(3-ethyl-2,3,4,5-tetrahydro-1 H-
benzo[d]azepin-7-ylcarbamoyl)-1-methyl-ethyl]-amide, 30
5-ethynyl-N-[1-methyl-1-(3-methyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7
WO 20071003596 i1 2 PCHEP fbsgﬁll
ylcarhameyl)-e 1>;1] op 'he 2-C boxyli acid amide,
5-chloro- thlophehé- -élarbopo’zl, ethyl-1-(3-methyl-2,3,4,5-
tetrahydro-1 H-benzo[d]azepin- -yIcarbamoyIIJétﬁ}/I} amide, 5
5-bromo-thiophene-2-carboxylic acid-N-[1-methyl-I-(3-methyl-2,3,4,5-
tetrahydro-1 H-benzo[d]azepin-7-ylcarbamoyl]-ethyl}-amide, 5-chloro
thiop MepRISI ASIARIEPSctdLNAR - vt HEky 2 Ity Bre 38, Bendinbefore
tetrahydro-1ddenzoldlagepinisisahn Or‘vﬂbfﬂb“é('lﬁ%%d f
3,4 %Otetra yH?o-

1-[(5-bromo- thlophen -2-yl)-carbonylamino]-N-(3-met

1 H- benzo[dideEfh- mWéydbmtaﬁe@cbdﬂa@wmaadsﬁme benzoate,

1-[(5-chloro-Eaippnshs 2avi-sasRo vt k- R (@4pethyl-2,3,4,5-tetrahydro-

1 H- benzo[d]azepin- -7- -yl)-cyclopentane-1-carboxylic acid amide,
3-[(5-chloro-thiophen-2-yl)-carbonylamino]-N-(3-methyl-2,3,4,5-tetrahydro-

tri'e*flaLh@?'ﬁ@iﬁ']@%ﬂo?rbé)steéﬁégﬁéi%mgeﬂﬁxﬁﬁééwl%ﬁg'91@%'3? 20
1-[(5-chloro-thiophen-2-yl )carbonylamlno] -N-(3-methyl-2, 3,4,

5-tetrahydro-1 H- benzo[d]azepin-7-yl)-cyclobutane-1-carboxylic acid
amide,

Ancther embodiment includes those compounds of general formula (i), as
mentioned above, wherein neither |

R*norR°  may represent a hydrogen atom,
the tautomers, enantiomers, diastereomers, mixtures and saits thereof.

Another embodiment includes those compounds of general formula (1), as
mentioned above, wherein

RYand R®  together with the carbon atom to which they are bound,
form a Cs.g-cycloalkenyl or Cs.7-cycloalkyl group,

wherein one of the methylene groups of a Cq.7-cycloalkyl group

may be replaced by an oxygen or sulphur atormn,

with the proviso that a Ca.7-cycloalkyl group of this kind formed
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1-[(5-bromo-thiophen-2-y|)carbonylamino]4N-(3-methyI-2,3,4,5'-tetrahydro-

Wit 2 ferepigiagzepin-7-yi)-cyclopept-3-ene-1-carboxylic %—fé’fﬂg 06/ 11
1-[(5-chloro-thiophen-2-yl)carbonyl 'mo]-N-(3-methyl-2,3,4,5-tetraﬁygrg€336
1 H- benzo[d]azepin-7-yl)-cyclohexane-1-carboxylic acid amide, 30

(R)-5-chloro-thiophane-2-carkoxylic acid
-N-[2-benzyloxy-1-(3-methyl-2,3,4,5- tetrahydro-1

H-benzo[d]azepin-7-ylcarbamoyl)-ethyl]-amide,

| o-chioro-thiophene-Zriafbaxylic aniekbl esisnavlonydmetind Gemeiile

WO 2007/003536 -32- PCT/EP2006/063611" 2,3,4,5-tetrahydro-1
H-benzo[d]azepin-7-¥ltgfbigriolypcedigpaniaéie carbon atom, to which the
(R)-5-chloro-thiophe esgrcarb o RGNS R HORY B8 BY!zh oxygen or
-(3-methyl- 2,3,4,5-tetrahydro-1 H-benzo[d
Jazepin-7-ylcarbamoSH)RdtHyAiaMide, 5 5-bromo-thiophene-2-carboxylic
acid-N- [3-hydroxy-1-methyl-1-(3-methyl- 2,3,4,5-tetrahydro-1
H-benzo[d]azepin-7-ylcarbamoyl)-propyl]-amide,

5-chloro-thiopher® SXefsiskylic

acid-N-[1-methyl-3-dimethylaminocarbonyl-1 1o
(3-methy|-2,3,4,5-tet_rahydro-1H-benzo[d]azepin-7-y|carbamoy|t)-prop¥/l]-a
thdaviseRiSiRbPRBIRES Hamtesgait atsd Nixtures and salts thereo
[2-(4-hydroxy-phenyl)-1-methyl-1-(3- methyl-2,3,4,5-tetrahydro-1
H-benzo[d]azepin-7-ylcarbamoyl)-ethyl]-amide, 15
Bledisviggiumevsiempstgic aeieRey andarliovirdsriffrtied-ogages of
tetrahygeocidichgzplsllarrpitngyisareamey ireYaadend the carbon atom
5-chloro-thiophene-2-carboxylic acid-N-(1-methyl-1-[3-methyl-5-(4-
aminofSh&NMAPEY Brechitiro-1

H-benzo[d]azepin-7-ylcarbamoyl]-ethyl}- 20 amide,
5-Chloro-thigphene-2-cathaxylic & [2-et -1-(3-
t ydro-nzo[in-7 pamoyl)-ethyl]-ami
5-Chloro-thiopiene-2-cadyoxylic acrilN-[3-m y-1-(

‘ iJlazepin-7-ylcarbamoyl)-propyl]-

5-chloro-thiophene-2-carboxylic
acid-N-[2-isopropyloxy-1-(3-methyl-2,3,4,5- tetrahydro-1

ﬁg%lmwﬁPé@é?r'é@c%m%Qiéeg}yé]éﬂg]jglefb?%ula (1} are mentioned by way

of example, both as the tautomers, enantiomers, diastereomers, mixtures and

salts thereof:

3-[(5-bromo-thiophen-2-yl)-carbonylamino]-N-(3-methyi-2,3,4,5-tetrahydro-1H-

benzojdjazepin-7-yl)-tetrahydrofuran-3-carboxylic acid amide,

3-[(B-chloro-thiophen-2-yl}-carbonylamino]-N-(3-methyl-2, 3,4 5-tetrahydro-1H-

benzo[djazepin-7-yl)-tetrahydrofuran-3-carboxylic acid amide,

5-ch!oro—thiophene~2~carboxyfic acid-N-[1-(3-ethyl-2,3,4 5-tetrahydro-1H-
benzo{d]azepin-7-ylcarbamoyl)-1-methyl-ethyl]-amide,

S-ethynyl-N-[1-methyl-1-(3-methyl-2,3,4,5-tetrahydro-1H-benzold]azepin-7-
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(R)-5-chloro-thiophene-2-carboxylic

Ig-N-[3- oxy-1-(3-methyl-2,3,4,5- tetrahydro-1
Vi@b%&éﬁ[@?%n-7-y|carbamoy|)-1§’rb'pyl]-amide, WO 200770b/58 3P 0p4063611
PCT/EP2006/063611 1-[(5- chloro -thiophen-2-yl)-carbonylamino]-3,

R R R B oo A5 AR S arbosyiic acid amide,

5 chloro-thiophene-2-carboxylic

1- meth z0ol-3-yI)- eth 4.5-t ydrp-1 H-
R R R e R R
teéRéHSydl’tbei‘(b#hmﬁcﬁdﬁﬂepmb’bmdm'hmddyﬂ{étph@{whﬂd@-methyl-2,3,4,5-
tetrahydro-1 H-benzo[d]azepin-7-ylcarbamoyl)-ethyl]-amide, 10
(R)-5-chloro-thiophene-2-carboxylic acid-N-
WM&F&E@)}&F(@-MM@MMMW@WI ~1-(3-methyl-2,3,4,5-

gin 7ry|carbam

S R B R BRI yn-amice,

[2 (4 methoxyphenyl) 1-(3-methyl- 2,3,4,5-tetrahydro-1

zo[dlazepin-Z- Ic rbamoyl thy aml e 15
h?or L'h!) ene52¥car83¥y ic aum [?TXL}? X<¥rox§/3§“ i lp%(:aahylss 1-(3-
tmmhyumswﬁ}wzama@mn -7-ylcarbamoyl)-ethyl}-amide,
H-benzo[d]azepin-7-ylcarbamoyl)-ethyl]-amide,
(R)-5-chloro-thiophene-2-carboxylic acid-N-
24y drosirphbayhRy(Bearbinyy 2084 \6(tematintal B, 4, 5-tetrahydro-1H-
)-et
R G LN T SR i i
-(3- methyl -2 3 4 5 tetrahydro 1

mY#Jg W' §r% thyl-2,3,4,5-tefrahydro-1H-
}_Ig Ioro t ene 2 carboxylic aci ? am%no%arbonyl 1e(§amyethyl-

%B@[@f}@:mwhdi w@@n@ogamépmmwaﬂoam@ﬂm@pyu amide,
(R)-5-chloro-thiophene-2-carboxylic
acid-N-[2-acetylamino-1-(3-methyl-2,3,4,5- tetrahydro-1
H@W@r&aﬁbmhmﬁcﬁam@w&:ﬁda rggthyl-2,3,4 5-tetrahydro-1H-

AR BRRRIPRIERA Rl Brid- N2 by laanari methy

etrahydro- H -benzo[d]azepin-7-ylcarbamoyl)-ethyl]-amide, -34-
(R)-5-chloro-thiophene-2-carboxylic acid-N-[2-(2-hydroxycarbonyl-

Ff@lﬁ%p@'ﬁléﬁﬁ@ﬂ 3. fScaeUMZmidop AR W EIRyE 2,3, 4, 5-tetrahydro-1H-

nzo[d]aze in-7-
benzoldlazepin- 7 -yl)-cyclobutane-1-carboxylic acid amide,

1-[(5-brome-thiophen-2-yhcarbonylamino]-N-(3-methyl-2,3,4,5-tetrahydro-1H-

benzo[dlazepin-7-yl)-cyclopent-3-ene-1-carboxylic acid amide,

1-{(5~chloro-thiophen-2-yl)carbonylamino]-N-(3-methyl-2,3,4,5-tetrahydro-1H-

benzold]azepin-7-yl)-cyclohexane-1-carboxylic acid amide,

(R)-5-chloro-thiophene-2-carboxylic acid-N-[2-benzyloxy-1-(3-methyl-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-yicarbamoyl)-ethyi]-amide,

5-chloro-thiophene-2-carboxylic acid-N-[2-benzyloxy-1-methy!-1-(3-methyi-
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ylcarbamoyl)-ethyl]-amide, 5 (R)-5-chloro-thiophene-2-carboxylic

\ﬂ@jﬁd%@a%oxycarbonyl- ethy%ca rbonylamino-l-(3-r’@ed::g?/e'l:-%23066 1063611

5-tetrahydro-1 H-benzo[c>]azepin- -Qy'lcarbamoyl )-ethyl]-am
(R)-5-chloro-thiophene-2-carboxylic acid-N-[2-(4-methoxycarbonyl 10

Putwearh amlqwkg%-igf%ﬁ%gpﬁ,%ﬂ%%mé% %Igz@%%{g@zepin-%

ylca rba moyl )-ethyl]-amide, loro-thiophene-
acid-N-[1-methyl-1-(3.3-dimethyl-2,3,4,5- tetrahydro-1

ber AZepIHUms 7Y, yllzethyl}-sumide jodlicle }
R AN R by fo ey
5 Jetratigtrabydrerbigriv@iapigianapioyh-véehpanoidraitgdtanmibiglic acid

amide. In a second aspect, there is provided physiologically acceptable
salts of the compounds defined above and in the Examples. 20 In a third

F$peniotHieels providedostatin aciiitdPebiositidnsetntainidgrasthyl-
] hysiglagi ptak 0 1 efined

s e e ol DA e e

carriers and/or diluents. 25 In a fourth aspect, there is provided the use of

BLOABVRURHPERRDYSIRIRIICAHY, @&%Q%M%ﬁ@ﬁ@mﬁamrggmﬂ@%mnys_1 .

defined above and in the Examples, for preparing a pharmaceutica

Compbuitidmviidr Eiraerer) éheceeiriaceping sdcanersne mramdhamide,

effect on related serine proteases. In a fifth aspect, there is provided a
rocess for preparing a pharmaceutical -35- composition as defined

ISR CcHUPRERMR et GA PRI a6idrVehérifchydtemoaharbiibairibria(3-
Plys{plogcakyianeeRiable AR RATRAUNT Atdelinatd hovs anthiie.
the Examples is incorporated in one or more inért carriers’and/or “diluents.
5-chloro-thiophene-2-carboxylic acid-N-[1-methyl-1-(3,5-dimethyl-2,3 4,5-
tetrahydro-1H-benzo[dlazepin-7-ylcarbamoyl)-ethyl}-amide,

5-chloro-thiophene-2-carboxylic acid-N-{1-methyl-1-[3-methyl-5-(4-
aminophenyl)-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-ylcarbamoylj-ethyi}-

amide,

S-chloro-thiophene-2-carboxylic acid-N-[2-ethoxy-1-(3-methyl-2,3,4 5-
tetrahydro-1H-benzoldlazepin-7-ylcarbamoyl)-ethyl}l-amide,

S-chloro-thiophene-2-carboxylic acid-N-[3-methoxy-1-(3-methyl-2,3 4, 5-
tetrahydro-1H-benzo[djazepin-7-ylcarbamoyh-propyl]-amide,

o-chloro-thiophene-2-carboxylic acid-N-[2-isopropyloxy-1-(3-methyl-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-ylcarbamoyl)-ethyl]-amide,

(R)-5-chloro-thiophene-2-carboxylic acid-N-[3-benzyloxy-1-(3-methyl-2,3,4,5-
tetrahydro-1H-benzo[dlazepin-7-ylcarbamoyh-propyl]-amide,
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5 According to the disclosure the compounds of general formula () are

hods known per se, for example by the f
me’?%%?q (?{yf’[#e preparation of a C%'?npound of general formu 90%()?3611
12-KA2XK11R3RAR5GK3K4A3NSR2H OR/ (Ia)wherelnAIto

ReSIa ARE 0 REAI5 SR a3.0 STRSCHISIC I A5 AR NIEN, 5.

option Be pro amino, Rydroxy, carbox
tgtmmedméb‘e’rt!eb}ztb{d]asaalrpﬁ’e&ébﬂyelgneuﬂ;snsubnmmmmdlemhxdee
described in T.W. Greene, P.G.M. Wuts in "Protective Groups in Organic
Synthesis" and the protective groups of which may be cleaved in a
Frerner-Kriopine 29 Zroaros ite ity Edeseribdglp yhezexSmbliymigr methyl-

R e S S R T

PCT/EP2006/063611 K2-K1 At R4 R50/1 0OAz 3K3,.K4 Aa~NHRs + H
(ﬁ%—é—lyl%16Y3-ﬁw§ophene—2-carboxylic acid-N- [2-phenyl-1-(3-methyl-2,3,4,5-
tetrahydro-1H-benzold]azepin-7-ylcarbamoyl}-ethyll-amide,

(R)-5-chloro-thiophene-2-carboxylic acid-N- [2-(furan-2-yl}-1-(3-methyl-2,3,4,5-
tetrahydro-1H-benzo[dlazepin-7-ylcarbamoy!)-ethyll-amide,

5-chloro-thiophene-2-carboxylic acid-N- [2-(4-methoxyphenyl)-1-(3-methyl-
2.3,4 5-tetrahydro-1H-benzo[dlazepin-7-yicarbamoyl)-ethyl]-amide,

5-chloro-thiophene-2-carboxylic acid-N- [2-(4-hydroxy-3-nitro-phenyl}-1-(3-
methyl-2,3,4,5-tetrahydro-1H-benzo[dlazepin-7-ylcarbamoyl)-ethyl]-amide,

{R)-5-chloro-thiophene-Z-carboxylic acid-N- [2-(4-hydroxy-phenyl)-1-(3-methyl-
2,3,4,5-tetrahydro-1H-benzo[dlazepin-7-yicarbamoyl)-ethyl]-amide,

(R)-5-chloro-thiophene-2-carboxyiic acid-N- {2-cyclohexyl-1-(3-methyl-2,3 4,5-
tetrahydro-1H-benzo{djazepin-7-ylcarbamoyl}-ethyl]-amide,

(R)-5-chloro-thiophene-2-carboxylic acid-N-[3-aminocarbonyl-1-(3-methyl-
2,3.,4,5-tetrahydro-1H-benzo[dlazepin-7-ylcarbamoyi)-propyll-amide,

(R)-5-chloro-thiophene-2-carboxylic acid-N-[2-acetylamino-1-(3-methyl-2,3,4,5-
tetrahydro-1H-benzofdlazepin-7-ylcarbamoyi)-ethyl}-amide,

{R)-5-bromo-thiophene-2-carboxylic acid-N-[2-benzoylamino-1-(3-methyl-
2.3,4 5-tetrahydro-1H-benzoldlazepin-7-ylcarbamoyl)-ethyll-amide,
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1 1) amidation Kz,K AOz X'3RR503K3, K~Q~-3NSzil))HR
compound of 0\ 1/ optional cleaving formula (I) R6 of protecting group
(la) WO 2007/003536 _37- PCT/EP2666/063611 Scheme 2 K 2-K' A' skKs
Ka g--~NHR3 + O NHPG (PG = H or protecting group for the amino (V)

(%igéofuﬁ? \Qr/‘{%%%}%“ r"Rlé\IERiJO ?%t@%aﬁ!&\l@ lﬂﬁéf'%gfnﬂ%gé%g%n ._group
@eypdarboifdeniraR BN BB YK2;K 1 Al o iRaiidd RO S ka3 HinST -
Rz ii) compqund of |

yicar%;amo &e’%hy?]-—amede,

(R)-5-chioro-thiophene-2-carboxylic acid-N-{2-(2-hydroxycarbonyl-
ethyl)carbonylamino-1-(3-methyl-2,3,4, 5-tetrahydro-1 H-benzo[dlazepin-7-
ylcarbamoyl)-ethyl}-amide,

(R)}-5-chloro-thiophene-2-carboxylic acid-N-[2-(4-methoxycarbonyl-
butyl)carbonylamino-1-(3-methyl-2,3,4, 5-tetrahydro-1 H-benzo[d]azepin-7-

ylcarbamoyl}-ethyl}-amide,

5-chloro-thiophene-2-carboxylic acid-N-[1-methyi-1-(3.3-dimethyi-2,3,4,5-

‘tetrahydro-1H-benzo[dlazepinium-7-ylcarbamoyt]-ethyl}-amide iodide,

3-[(5-chloro-thiophen-2-yl)-carbonylaminol-N-(3,5-dimethyi-2,3,4,5-tetrahydro-
1H-benzoldlazepin-7-yl}tetrahydrofuran-3-carboxylic acid amide.

In a second aspect, there is provided physiologically acceptable salts of the
compounds defined above and in the Exampies.

In a third aspect, there is provided pharmaceutical compositions containing a
compound ofr a physiologically acceptable salt of a compound as defined above
and in the Examples, optionally together with one or more inert carriers and/or
diluents.

in a fourth aspect, there is provided the use of a 'compound or a physioiogically

| acceptable salt of a compound as defined above and in the Examples, for
' preparing a pharmaceutical composition with an inhibitory effect on factor Xa

and/or an inhibitory effect on related serine proteases.

in a fifth aspect, there is provided a process for preparing a pharmaceutical
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A Hformula (I) 0\ . / optional cleaving (la) R6 of protecting group where
5 Q denotes a hydroxy or C1_a-alkyloxy group, a halogen atom or a
alkyloxycarbonyloxy or acyloxy gréifrand PG denotes a hydrogen atom
or a protective group for the amino function known from the literature
such as for exa%ple a tert.-butoxycarbonyl, 10 benzyloxycarbonyl or a

i1

CHMRBRNRLAS rilnedratoe G aeissisedijrithatibe 8 moScokenaiaahmethod
a %MGQH@@'B%?&% ege, st s HAsBRIRsH &@%&ﬁs&mﬁsg%@ﬂ%d

conditions known from the litérature, as follows: 15 i) acylation
ahevR @YU/ RXAMRISA BIRGRIRPERIphIB P LITTBI3T6aB®rs and/or
dinfehtEP2006/063611 carboxylic acid (V) or (VI) or (VIIl) The acylation is
expediently carried out with a corresponding halide or anhydride in a
solvent such as 5 methylene chloride, chloroform, carbon tetrachloride,

ABHREIrG 13 By ERHIRR LRI CoRRIGERGs IMRIMrBPRIANILLH) are obtained

dimethylformamide, sodium hydroxide solution or sulpholane, optionally
byraeirdssneupiral frdahRGMEHgRIctBade nwingoaetirds between
-20 and 200C, but 10 preferably at temperatures between -10 and 160C.
he acylation may. however also be carried out with the free acid,
(@ptiorly HERE BIELAACE EY AR AUNRIRT AGEHI G Uelehydrating
agent, for example in the presence of 15 isobutyl chloroformate, thionyl

chloride, trimethylchlgrosilane, hydrogen chloride, sulphuric acid,
methanes;ulbﬁé ic agigl, p-toluenesulphonic acid,

KMK“ A N

(1a)

wherein Ato A%, K'to K*, X and R to R® are defined as in embodiment

. .
and which may optionally be protected at any amino, hydroxy,
carboxy or thiol groups present by the usual protective groups
such as for example those described in T.W. Greene, P.G.M.
Wuts in "Protective Groups in Organic Synthesis" and the
protective groups of which may be cleaved in a manner known
from the literature,

is described in the exemplifying embodiments or may be carried out for

example according to one of the following formula schemes 1 and 2:

Scheme 1



phosphorus trichloride, phosphorus pentoxide, 2-ethoxy-1- :
\f?@ 53, .2-dihydroquinoline (EEDQ), 20

N,I\/cl?gcyé oheéé‘lcarbodi_imide, '36(“ PCT/EP2006/063611
N,M-dicyclohexylcarbodiimide/camphorsulphonic acid,
N,M-dicgzcjghexylgarbodiimide/N-hydroxysugciBimide or

1-hydrgXy-b oAtF'razoIe, N,M-carbonyIR'i nida ole, |
O-(berizotriazpl-1-y|)-N, N, M, N'-tetr ro-p R2
tetrafluttolpefatedN-métRYyImorpholine | O-(bEnzotr ~1-yl)-

N,N,N',W-tetran]eihyluronium tetrafluoroborate/N- ethyldiisopropylamine,
O-pentafluoropheiyl-N,N,N,N'- (V)
tetramethyluronium-hexafluofophosphate/triethylamine,

N,M-thionyldiimidazole or tri?}\envlﬁﬁ‘&?%ﬁme/carbon 30 tetrachloride, at
temperatures between -20 and 200C, but preferably at temperatures

between -10ranti\16 I The acylation may also be carried out with a

carboxylic a&id W 2007/083536 39- PCT/EP2006/063611 ester (V) or

(VI) and thes‘gfp_iq \}Q tivajon w trigethylaluminiumiy The

acylation of a cémpound of géejieral formuta (I y 5 Rowever also be compound of
carried out with a reactive carlgoxylic acid ative obgtmerialiéamngla  formula (1)
(IX)0 R4ORNSR2 R (IX), .10 wherein ¥ to R6 arftl IeHEgeffiey

as in embodiment 1. The ac;zfgaion is then conveniently carried out in a

solvent such as for example toluene, tetrahydofuran or

dimethylformamide, with the addition of an acid such as acetic acid or
camphorsulphonic acid or optionally in the
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15 presence of a Lewis acid such as zinc chloride or copper(ll)chloride

| the addition of amine bases such as for,
Vgﬁb:c%%%ﬁgﬁéﬁﬁy amine, triethylamin%70r N-methylmorpholi@?ﬁ PJEO%/OG%“
temperatures between -10 and 100C, for example using a microwave 20
oven %ﬁ%g%sgibed in P.Wipf et al., Helvetica Chimica Acta, 69, 1986,
1153. Compounds of general formula (IX) may be prepared from
compoygaels! of Q(azral formula (V), exgediently in a solvent 25 or mixture
of solvgnts stfch a4 dichloromethaneR{riBRloromethane, carbon
tetracfﬁ&;ﬂdﬁz Qgﬁechlprobeﬁ
hexamethﬁﬂdisiloxane, ether, tetrahydrofuran, dioxang, acetonitri
pyridine, WO 2(80)7/003536 -40- PCT/EP2006/063611 optionally in the
presence of N,M-dicyclohexylcarbodiimide/"
N,M-dicyclohexylcarbodiimige/N-hydroxysuccinimide or
1-hydroxy-benzotriazole, N,it-c'e\ 5@?&%midazole,
O-(benzotriazol-l-yl)-N,N,M,%-tetramethyl-uronium 5

tetrafluoroborate/N-methylmarphalpien£ (banzebiazMolsyecting group
N,N,N’,M-tetramethylyroniumftetrafluoroborate/N- ethyldiisopropylamine,
or in acetic aykﬂﬂy } atemperatures between -20 and 200C, but
preferably at{ temgﬁ\driatlye_s_bﬁtwe -10 and 100C. 10 Other methods of
amide couplitfg-a€ described foyexanple in P.D. Bailey, 1.D. Collier,
K.M. Morgan in "Comprehensiwe Functional Group Interconversions”, Vol.
5, page 257ff., Pergamon 15\% or in Supplementary 15 Volume 22 to
Houben-Weyl, Thieme Verlag, 2003 and literatufe cited therein,

5
Q R?
l i} acylation with \i.]/ (Vi)
RG

1
‘\‘-AZ R3 R4 R

A
/ o)
X | A )
3\K3 ) l {/L‘—N S R2 i compound of
“KE A N W, g formuta {1)
s] .‘6
(Ia) R

KQ‘K1

optional cleaving
of protecting group

where
Q denotes a hydroxy or Cq4-alkyloxy group, a halogen atom or a

alkyloxycarbonyloxy or acyloxy group and

PG denotes a hydrogen atom or a protective group for the amino function
known from the literature such as for example a tert.-butoxycarbonyi,

benzyloxycarbonyi or a trifluoroacetyl group.
The reaction steps i) ~iii} described in Scheme 1 and 2 may for example
be carried out as described in the Examples or under conditions known

from the literature, as follows:

i} acylation of an amine (V) or (V1) with an optionally activated

€, )ggn:eH ot prot cﬁigg group for the amino
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ii) or iii) Cleaving a protective group 20 The optional subsequent cleaving

of an é)rotective group used is carried out hydrolytically, for example, in
é e68i38skent, e.g. In water-8®propanol/water, PCT/EPZ006/063611

tetrahydrofuran/water or dioxane/water, in the presence of an acid such as
trifluoroacetic acid, hP_/droghIoric acid or 25 sulphuric acid or in the
presence of SATRRAIMEEAH bM2eT SYEhA Wihlum hydroxide, sodium
hydroxide or potassium hydroxide or by ether cleavage, e.g. In the
presence of iodotrimethylsilane, at temperatures between 0 and 100C,

preferably at tempefdtarde/iNe 1o Mg B HH S vshyih 2

methoxybenzyl or begzyibuediRp AxlisEouP anaydiievesdieceleaves as
hydrogenolytically, e.g. with hydrogen in the presence of a catal E“Eisﬁ(:h
as palladium/charcdBPRXGEEBYF ISR PI0BE PARYOIYT fide, ether,

solvent such as metagnelairansh, efloyoreetpinz siaetblyioianarigsnitrile,

dimethylformamide/acetone or glacial acetic acjd, optionally with the

addition of an acid SIEKRY VARRHHSHS AR R BEICE L YR en O

and 50C, but 5 prefe(abhsRINO PP HSRIRT Al BRSLENES LAY HEERMIC or
pressure of 1 to 7 bar, but preferably 1 to 5 bar. A protective grou m%y
however also be cle¥SST oy i AdHDASGALGHRATHEP W2 ?éb%%o C, but

P.G.M. W!its in 10 fReptestiNesbronipe ratiiaapisnSypthesisand )sThe.

components of general formula XKz_K A ~ 2 K, K4 ANHR (1V),
The acylation may however also be carried out with the free
acid, optionally in the presence of an acid-activating agent
or a dehydrating agent, for example in the presence of
iscbutyl chloroformate, thionyl chioride,
frimethylchiorosilane, hydrogen chloride, sulphuric acid,
methanesulphonic acid, p-toluenesulphonic acid,
phosphorus trichloride, phosphorus pentoxide, 2-ethoxy-1-
ethoxycarbonyl-1.2-dihydroquinoline (EEDQ),
N,N'-dicyclohexylcarbodiimide,
N, N'-dicyclohexylcarbodiimide/camphorsulphonic acid,
N, N-dicyclohexylcarbodiimide/N-hydroxysuccinimide or
1-hydroxy-benzotriazole, N,N-carbonyldiimidazole,
O-(benzotriazol-1-vi}-N NN N'-tetramethyl-uronium
tetrafluoroborate/N-methylmorpholine, O-(benzotriazol-1-yl)-
NN N N'-tetramethyluronium tetraflucroborate/N-
ethyldiisopropylamine, O-pentafluorophenyl-N,N,N’, N~
tetramethyluronium-hexafluorophosphate/triethylamine,
N,N'-thionyldiimidazole or triphenylphosphine/carbon
tetrachloride, 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
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15 wherein A', Az, A3, K1, K2, K3, K4, X and R3 are defined as in
embodiment 1, and and which may optionally be protected at any amino
VHW/Q%}B%% or thiol groups pfEsent by the usual pro‘f’&:ﬁ &%@9@63611

such as for example those described in T.W. Greene, P.G.M. 20 Wuts in
"Protective Groups in Organic Synthesis" and the protective groups of

which may be clea R hRRHEr KTbHIP ABHTAVILARRRIIBR Wih
course of the synthggiscBegHRIMMIGHOM compounds of formula (1), are
known from the literature, or their synthesis is described in the 25
exemplifying embodiments, or they may be prepared for example using

methods of synthesigknwnfiinptnedieipblis Pbrgalegarsyniila (1V) may
methods of synthesis known from the literature as described for example

in DE4429079, USARY(R36% abieata sagied) 88wt 87ep@ivgagpxylic acid
W085/00808 or in GcBohowskt 8bakral FefaIRsyeg Chem. 16, 1525, 30
1979 or in P.D. Johnson et al., Bioorg. Med. Chem. Lett 2003, 4197. WO
2007/003536 -42- PCT/EP2006/063611 Fragments bridged in the

azepine moiety as shown in formula ll-or 11-2 may for example be
prepared analogously to J.W. Coe e4t aty, Med. Chem., 2005, 48, 3474 or
J.W. Coe et al. , US Patent applicdti S2§05/0020616. 5 The
benzazepine modifications in formg -3 1-4 may for example be
prepared by oxidation using meta—chloroﬁérbenz ic asid-ge’alkylation with
an alkyl halide from suitable benzepine precurso described in the
experimental section. 10 For example, a compoutgtd of general formula

(IV), wherein R3 denotes a hydrogen atom and Al, A2, AS, K1,’K2, K3,

K4 and X are defined as in embodiment 1, may be prepared by reduction

of the nitro group ofWah

erein R* to R® and R? are defined as in embodiment 1.
The acylation is then conveniently carried out in a solvent
such as for example toluene, tetrahydofuran or
dimethyiformamide, with the addition of an acid such as
acetic acid or camphorsulphonic acid or optionally in the
presence of a Lewis acid such as zinc chloride or
copper{ll)chloride and optionally by the addition of amine
bases such as for example diisopropylethylamine,
triethylamine or N-methylmorpholine, at temperatures
between -10 and 100°C, for example using a microwave
oven or as described in P.Wipf et al., Helvetica Chimica
Acta, 69, 1986, 1153.

Compounds of general formula (IX) may be prepared from
compounds of general formula (V), expediently in a solvent
or mixture of solvents such as dichloromethane,
trichloromethane, carbon tetrachloride, benzene,
chlorobenzene, toluene, xylene, hexamethyidisiloxane,

ether, tetrahydrofuran, dioxane, acetonitrile, pyridine,
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compound of general formula (111) 15 K1 A~z KZ" " 4"\A3-1~N ,0 XK 3

K O (I, wherein Al, A2, A3, K1, K2, K3, K4 and X are defin [
V&Q}é@&m%?’@%s follows. 20 The4€duction of the nitro d%&?ﬁ%?%&%/ 063611

example conveniently carried out in a solvent or mixture of solvents such

as water, aqueous ammonium chloride solutio drochloric acid, e

sulphuric acid, phoSSNBRE ol MBRASSERE RLAGSHiEY CeBsedrmRence

with base metals suginagit@aio Bexzies HodirsideNhoaroRosinctd rinttcasr

ammonium sulphide, sodium sulphide or ium dithionite or b talyti
hydrogenation with h F%aéﬁb?yg%%ﬁig?ﬂﬁg}%éﬁ?}g&e g{’lﬂgy Céagr:yol.;

and 100 bar, but prefgtalyobriveaenyl) 3aheAr paraar i fydiezinenas
reducing agent, conveniently . in the presence of a catalyst sych as for
example Raney nicﬁaﬁ@éeﬁﬁw&%ﬁ% mBEE’F%B%O@G%%%&TaZO|'1 v

palladium charcoal Aplatidunn-@xid e qlatiotniommeneral diotas ot/ N-
rhodium, or with complex.hydrides such as lithium alumipiu dride,
ot borohydrid SHAUR SEThy AR L SCRCEEROATRR o
hydride, convenientliyrirparaalvesntbetwaisiure 0bsol\BZOUs s uUnit asafeatarlyoat
methanol, ethanol, jsopropgnol, pentane, hexane phexane, heptane,
benzene, toluene, Jylﬁ‘fé’ éfﬁ?lsggégt‘e?%jtﬁﬁﬂ%%ﬁ]§e, glycaol,
glycoldimethylether, diethyleneglycoldimethylether, dioxane,
tetrahydrofuran, N-methyl roliéiino e, or N-ethyl-diisopropylamin
N-CL 5-alkyimorphalig! R oy e GRE N B ARy gz amele
10 triethylamine, pyindihB, f@adrggnidle dddimpetattrbbbpwéen -30 and
"Comprehensive Functional Group Interconversions®, Vol.
5, page 257ft., Pergamon 1995 or in Supplementary
Volume 22 to Houben-Weyl, Thieme Verlag, 2003 and

literature cited therein.
it) or iii} Cleaving a protective group

The optional subsequent cleaving of any protective group
used is carried out hydrolytically, for example, in an
aqueous solvent, e.g. In water, isopropanol/iwater,
tetrahydrofuran/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 cleavage, e.g. In the presence of
iodotrimethylisilane, at temperatures between 0 and 100°C,

preferably at temperatures between 10 and 50°C.

A benzyl, methoxybenzyl or benzyloxycarbonyl group may,
however, be cleaved hydrogenoiytically, e.g. with hydrogen

in the presence of a catalyst such as palladium/charcoal in
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250C, but preferably between 0 and 150C. (c) The components of general

&mgé@ﬁﬁm Q H S R2 15 R6 (V), wherein R4, R5, %ﬁ"?glﬁ%%%e%ﬂ

odiment 1, and Wﬁére Q denotes a hydroXy or
Ct-4-alkyloxy group, a halogen atom or a alkyloxycarbonyloxy or acyloxy

group which may optlon otected tan amino. h [ C boxy
20 or thiol groups prese!ae)ép?llﬁjg Legal pro?ec(%l}\//g groupsgs%b EXC@

example those desmMyif?ﬁmMas@mmanﬁe@MokMalmudelmM\m glacial

Groups in Organic % nthesisy mrﬁ&th ea]fmtet%lyhe 483,05 é?’t BAYRE as

cleaved in a manner hown rature in t & Course
synthesis sequenceaifonni@iccarithetittso faumesab@narnikdhewd 5010, but

the erature, o el SIS ISSURSSLILHIE: ARMBNRY yeroger

embodiments, or they re are P example using

synthesis known frapressulicehtlte 6rtmah1@qutabmé&hoc&hﬁr.
synthesis known from the literature as described for example WO
2007/003536 -44- PCT/EP2006/063611 in W004/46138. Scheme 3 0 R4
R5 S Q\ (7 Rz + @G-lgetRe greupiin@yipvipseylationbe cleaved by the

methods described in T.W. Greene, P.G.M. Wuts in

"Protective Groups in Organic Synthesis".

(b)  The components of general formula

{1V},
wherein A’ A%, A® K', K®, K3 K*, X and R? are defined as in embodiment
1, and
and which may optionally be protected at any amino, hydroxy,
carboxy or thiol groups present by the usual protective groups
such as for example those described in T.W. Greene, P.G.M.
Wuts in "Protective Groups in Organic Synthesis" and the
protective groups of which may be cleaved in a manner known
from the literature in the course of the synthesis sequence to form
compounds of formula (1),
are known from the literature, or their synthesis is described in the
exemplifying embodiments, 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 DE4429079, US4490369, DE3515864, US5175157, DE1921861,
WOB85/00808 or in G. Bobowski et al., J.Heterocyclic Chem, 16, 1525,
1979 or in P.D. Johnson et al., Bioorg. Med. Chem. Lett 2003, 4197.
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i) optional conversion of Q-1to Q RAR50QR 2 HO R6 (V) 5 For

example the%may also be prepared according to Scheme 3 by reacting a
ewliotic

ﬁ’ﬁwith an amine (VI-4-where Q denotes aPH%/ r%%%@ﬁ 63611
C1l.4-alkyloxy group, a halogen atom or an alkyloxycarbonyloxy or acyloxy
group and Q-I denotes a hydroxy or C1-4-a|ky|ox3c/ﬁ%roup, which ma

optionalREFREEEHPEREE Sntd Eafrarine A0 sy iaiaiewp kyformula ti-1 or il-2
saponifigatiop nthAnEvadioncps Aeperarihabeyetol N§\acyighast Blay. bged.

carried out accordin% to the acylation conditions described above. The

amino e aetRAtvaE (475 SFe/ MovirP Gth dhe fierERiRbARRIFBCN S
prepated-anmaiagousdy 40 methods known from the literature as described
in the Examples, for example, from commercially obtainable amino acid
derivatives. In the reactions described hereinbefore any reactive groups

presemtreupbras 2R MKorexifeatRme irfau Rl EBY MO DORISYTer dRsPSle be
may be protected during. the reaction by conventional protective groups

which RiRPRISE,BY SHERIRAITRG TeslerENONBS0B7orR88s Asalkyation

PCT/ERZ096/86FOAAIFO oA HRISLHRM Orot (RS B YE exy GTBER in
might be the methoxy, ben_zévloxy, trimethylsilyl, acetyl, benzoyl,

tent.-bh%l,emfrﬂgﬂ@l%ﬁw frahydropyranyl group. 5 Protecting groups

for a carboxyl group might be the trimethylsilyl, methyl, ethyl, tert.-butyl,

benzyk%?tgéga%wggg?g%@r% lo%rr%l%f general formula (IV), wherein R® denotes a
hydrogen atom and A1, A2, A3, K1, K2, K3, K4 and X are defined as in
embodiment 1, may be prepared by reduction of the nitro group of a

compound of general formula (H)

1 1
/Kz-K\/[AQAQ
X |
A - + 0O
& ASJ\N |
I
© (i,

wherein A1, A2, A3, K1, K2, K3, K4 and X are defined as in embodiment

1, as follows.

The reduction of the nitro group is for example conveniently carried out in
a solvent or mixture of solvents such as water, aqueous ammonium
chloride solution, hydrochloric acid, suiphuric acid, phosphoric acid,
formic acid, acetic acid, acetic anhydride with base metals such as iron,
zingc, tin or sulphur compounds such as ammonium sulphide, sodium
sulphide or sodium dithionite or by catalytic hydrogenation with hydrogen,
for example under a pressure between 0.5 and 100 bar, but preferably
between 1 and 50 bar, or with hydrazine as reducing agent, conveniently

in the presence of a catalyst such as for example Raney nickel,



-10

15

20

25

A protecting group for an amino, alkylamino or imino group might be the
acetyl, 10 trifluoroacetyl, benzoyl, ethoxycarbonyl, tert.-butoxycarbonyl,
BEARAOXYRRASSRY|, benzyl, methoxydmenzyl or 2,4-dimethoRibEiA2gee(RE 3611
and additionally, for the amino group, the phthalyl group. For example a
protecting group for an ethynyl group might be the trimethylsilyl, 15

dipherg@rediizisfateasbupadimenhgtdiel olatinumpdaxpinsisedigiestay|

group. {IRGRDIAGHHY S SHAIBR WHFRARAY BR USSAHARG LRI RMAVA e,

described in T.W. Greene, P.G.M. Wuts, "Protective Groups in Orgahic
Syntheegr@it,iwﬁwpmg@banaoﬂgw.%m@%%wid@,giwgﬁéaimmum
optionallyisHBSEGHEOM RlRAYEY LRRIRDPIR RN, B QRIS A0 AHUE Wiker,
solvent,’e.g. In water, isopfopanol/water, tetrahydrofuran/water or
dioxan@BEsICIneine prbJeRRECEPAR aBRINERRA. tAfBofualIRxa0e, heptane,
hydroohprie Agid M SHPISRCIE: R B RICRRARG Sl kgl e tal

base such as lithium hgxdroxide, sodium hydroxide or potassium

hydrox@caidbyeiadptier clithyisiiaatyceldimethylplegetersne,
iodotripagihayiziianeraRl [SIARSIAITRSREINSSE, @ ARAHIACGHRISIRIB Aine,

temperatures between 10 and 50C. 30 A benzyl, methoxybenzylor
benzylbx§oarBEHYNGRNS! REwever a9 tldaieer Iy dytirbgeralysRy feidine,
exampﬂﬁe@rﬁaﬁfimehwlmﬂﬁ@,i%ﬂ@x@ﬁﬁ@&?t@%@@é@dbﬁ% BeeRésh -30 and

palladium/charcoal in a solvent such as methanol, ethanol, ethyl acetate,
dimethgR8rinaPhiberedfrithy Rehnesm dbaseisit Gr glacial acetic acid, WO
2007/003536 -46- PCT/EP2006/063611 optionally with the addition of an
acid such as hydrochloric acid at temperatures between 0 and 50C, but
(rbferadly SOrBBANRSH R SeneraHa imder a hydrogen pressure of 1to 7
bar, but preferably 1 to 5 bar. 5 A methoxybenzyl group may also be
cleaved in the presence of an oxidising agent such as
cerium(lV)ammoniumHmitrate in ' solvent such as methylene chloride,
acetonitrile or acetgnitrileXyvateriat te eratL#g@s between 0 and 50C, but

W

R (V),

wherein R* R®, R® and R? are defined as in embodiment 1, and where

Q denotes a hydroxy or Cy4-alkyloxy group, a halogen atom or a

alkyloxycarbonyloxy or acyloxy group
which may optionally be protected at any amino, hydroxy, carboxy
or thiol groups present by the usual protective groups such as for
example those described in TW. Greene, P.G.M. Wuts in
"Protective Groups in Organic Synthesis" and the protective
groups of which may be cleaved in a manner known from the
literature in the course of the synthesis sequence to form
compounds of formula (1),

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

exemplifying embodiments, or they may he 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
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1o A methoxy group is conveniently cleaved in the presence of boron
tribromide in a solvent such as methylene chloride at temperatures
WEh#88r /BB38AE -25C. A 2,4-dimethpxybenzyl group, hoWSEE &2006/063611
preferably cleaved in trifluoroacetic acid in the presence of anisol. 15 A
tert.-butyl or tert.-butyloxycarbonyl group is preferably cleaved by
treatmBrtV QY 48136id such as trifluoroacetic acid or hydrochloric acid,
optionally using a solvent such as methylene chloride, dioxane or ether.
20 A phthalyl group is preferably cleaved in the presence of hydrazine or a
primaych@ie3such as methylamine, ethylamine or n-butylamine in a
solvent sych as methanol, ethanol, isopropanol, toluene/water or dioxane
at tempefatures between 20 and 50C. 25 An aftylexycarbonyl group is

cleaved tme nvith a catalytic amount of
\eg%‘sphine)-palladium(oy prgferabiyHin a solvent such as

tetrakis-(trip
tetrahydrofurapand preferably in the presence of an excess of a base
such as morpholine or 1,3-dimedone at temperatures between 0 and
100C, prefetsBly at room temperature and utiet inert gas, or by
treatment with a catalytic 30 amou o{ acvlation
tris-(triphenylphosphine)-rhodium(l)¢hl rlg% In alsolvent such PE) Fl%ugous
ethanol and optionally in the prese e'oP RUFAEE CREAARION of M
1,4-diazabicyclo[2,2,2]octane at temperatures between 20 and 70C. WO
2007/003536 -47- PCT/EP20 641 Moreover, the compounds of

general formula | obtained®mga to ttgzgir enantiomers and/or
diastereomers. Thus, for exainple, the cotppoynds of general formula |
separated by methods

known per se (cf. Allinger N. L. And Eliel ERC. In "Topics in
Stereochemistry”, Vol. 6, Wiley Inté¥science, 1971) into their optical

enantippers Caillins a;? @%@‘iﬁg&%ﬁ@?ﬁg‘é’}mi S{S"@E@eme 3h

asymmetric carbon atoms may be re eir ereomers on the

basis ot tutinphysicapehethidalldifférearesnisinhéihode kb Gviigratse a

gbgrﬁ ;gﬁ%&{/"&?@99%&2{?%@‘84%%?8%\%@% spjlisation, and, if these
atkyloxycarbonyioxy or acyloxy group and Q-l denotes a hydroxy or

Ca.4-alkyloxy group, which may optionally be converted into Q after the
acylation step by saponification and activation as described above. The
acylation may be carried out according to the acylation conditions

described above.

The amino acid derivatives (VI-1) are known from the literature or may be
prepared analogously to methods known from the literature as described
in the Examples, for example, from commercially obtainable amino acid

derivatives.

In the reactions described hereinbefore any reactive groups present such as
hydroxy, carboxy, amino, alkylamino or imino groups may be protected during
the reaction by conventional protective groups which are cleaved again after the

reaction.
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are obtained in racemic form, they may subsequently be resolved into the
enantiomers as mentioned above. The enantiomers are preferabl

W&&%&@@B%@%mn separation ordéhiral 15 phases or bf felbrGtaHeatpo11

from an optically active solvent or by reacting with an optically active
substance which forms salts or derivatives such as e.g. Esters or amides
with the racemic compound, particularly acids and the activated

FlsH MRl ReOh PRABEIMYGFRSGH RPG ?%Rﬁ‘@&ﬁﬁr% HAGHRISOMR IhdHsIe

of salts or derivatives thus obtained, e.g. on the basis of their 20
RefievimeadISSiy; AR tREMY lalfidolBY Ml hedRIeu5eH from

ttheapytgofliasieregmepc salts or derivatives by the action of suitable
agents. Optically active acids in common use are e.g. The D- and L-forms
of tartaric acid or dibenzoyltartaric acid, di-o-tolyltartaric acid, malic acid,

PRaReelR apislipsamPh eEsyRRRRiRReitn gt AR B G RSRARIG LA AT, ethy,

quinic acid. An optically 25 active alcohol may be, for example, (+) or
festansivhdreay bar sptiehly erwran b grerbup in amides, for example,
may be a (+)- or (-)-menthyloxycarbonyl. Furthermore, the compounds of
formula (I) obtained may be converted into the salts thereof, particularly

AR PREFHIECEIRIARITBEE ARG Shy LSBTty B Qe Ep TS AR acety!
tHIYRIE ASHE Sty DNgamie ACEIBoRGtda N eh iBay BedsrAfBbriflis purpose

include for example hydrochloric acid, hydrobromic acid, sulphuric acid,
RBIARRGARPINE AE07HnBEPRBHEEIEY i ar AEg erdisRzdidroxenand
ighioitsin,ackd Ry taritacifoupm@eisiapisly VR 30 7/003536 -48-
PCT/EP2006/063611 Moreover, if the new compounds of formula (1)

contain a carboxy group, they may subsequently, if desired, be converted

fatodhersplts dheesebwithd g anica 0 ehgani G hage snipattisslgrdy tfonethylsilyl,

harmaceutical use.intq the physijologically 5 acceptable salts thereof.
D B S R ST B e oM ST aroup.
potassium hydroxide, cyclohexylamine, ethanolamine, diethanolamine

d triethanolamine. As already mentioned herginbefore, the compounds | .
O G B3 28 T BN ROIEr: SRR T TRhets Bemdited i
vl physiolegiedliyvacteptatifecaltsive Groups in Organic Synthesis”, Wiley,
1891 and 1999.

Any protective group used is optionally subsequently cleaved for example by
hydrolysis in an aqueous solvent, e.g. In water, isopropanol/water,
tetrahydrofuran/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 means of ether splitting, e.g. In the presence of
iodotrimethylsilane, at temperatures between 0 and 100°C, preferably at

temperatures between 10 and 50°C.

A benzyl, methoxybenzyl or benzyloxycarbonyl group, however, is cleaved by
hydrogenolysis, for example, e.g. with hydrogen in the presence of a catalyst
such as paliadium/charcoal in a solvent such as methanol, ethanol, ethyl

acetate, dimethylformamide, dimethylformamide/acetone or glacial acetic acid,
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thereof have valuable pharmacological properties, particularly an
it tic_ activity which is preferably based on an effect on thrombin
@ﬁa%@?@#%l%example on a throf®in-inhibiting or factof’ Qa-/iﬁﬁi%ﬂ%%%”
activity, on a prolonging effect on the aPTT time and on an inhibitory
effect on related serine proteases 15 such as e.g. urokinase, factor Vila,
R4RY Y%%{@'bﬁgb‘?@a tl%%t%i%l??‘ et %BSJM% ey 3Rl at temperatures
@wf m@m}cﬁf@tmnmméhwd ig@ﬂe'd;mhtta,eﬂp@féagt@,ramﬁdnhi%i@nydrogen
actor Xa s: 20 Method: Enzyme-kjnetic measurement wit
%ﬁ%ﬁé@gﬁl qu%vs\f?%tegq{lﬁé %%arﬁﬁly{)r?)pg’krhﬁﬁaniline (PNA) released from
the colourless chromogenic substrate by human factor Xa is determined
hotgmetrically at 405 nm. It is proportional to the activity of the enzyme
R R T U D B e A6, DR B e Qo g Sing
agletiosuchtbe setwemi( kontrohdaidetermrinedrab \suioeist soricertratansdie

R B A R I o

Huisthytinahimethy)ratanpaethase buffer (100 mMol) and sodium
chloride (150 mMol), pH 8.0 plus 1 mg/ml Human Albumin Fraction V,
protease-free WO 2007/003536 _49 PCT/EP2006/063611 Factor Xa

ACalbiocke g péc coctimitierRi, 7clbbng] finghepreeatiedian bolbHrmibfemide in
ach reaction mixture, Substrate S 2765, (Chromogenix), final .
T B R R el s TS e P racps and -25°C.

substance: final concentration 100, 30, 10, 3, 1, 0.3, 0.1, 0.03, 0.01,

003, Q}? ¥ %@ Procedure: 10 pi.of a 23.5-times concentrated .
S e WS R D R B R R A8 foroacetc
AERISIHBA effenaadanddf a 65.8 U/L Factor Xa working solution are
incubated for 10 minutes at 37C. After the addition of
A tert.-butyl or fert.-butyloxycarbonyl group is preferably cleaved by treatment
with an acid such as trifluoroacetic acid or hydrochloric acid, optionally using a

solvent such as methylene chloride, 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, toluene/water or dioxane at temperatures
between 20 and 50°C.

An aliyloxycarbonyl group is cleaved by treatment with a catalytic amount of
tetrakis-(triphenylphosphine)-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 temperatures between 0 and 100°C, preferably
at room temperature and under inert gas, or by treatment with a catalytic
amount of tris-(triphenylphosphine)-rhodium(i)chioride in a solvent such as
aqueous ethanol and optionally in the presence of a base such as

1,4-diazabicyclo{2,2,2]Joctane at temperatures between 20 and 70°C.
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25 pd of S 2765 working solution (2.82 mMol/l) the sample is measured in

a 15 photometer (SpectraMax 250) at 405 nm for 600 seconds at 37C.
\W{aRRRIBIFOISfetermining the maximum increase (deltadtS/pt#sK)6/063611
over 21 measuring 20 points. 2. Determining the % inhibition based on

the solvent control. 3. Plotting a dosage/activity curve (% inhibition vs

apeeete beneenpaidsls obge e iviRRthe GBS Nt fsiawsgitrd into
tﬁ‘e\{@%gﬁk&ﬁ %e%cgggg%qg%g; he dosage/activity curve at Y = 50

% Inhibition. All the compounds tested had an IC50 value of less than 100
pmol/L. 30 The compounds prepared according to the invention are

Bene Rl dvalh, tplerated WG 2087 (93534 a PBrRGE/ %99@9%@?‘% dBeur as

view of their pharmacological properties the new compounds and the

GEPSTRIRACARY K ephasrieshiy thefbef areaumapertse (isé phdirgfioN.dndAnd
ERAEENT of veRAIS NS RN HRTPOLEHisLages, e 85 ALEXATWPI§ into

the prevention and treatment of deep leg vein thrombosis, for preventing
hekgRiigsibpraatiensaaRdoprrrrirdsrofipssra fp (praje Ayitasd least 2
QERHSIRRHE ARSI SIEHA 18HY KHSRRRRR AN OBIEYRINBELBREHEGHE.

pulmonary embolism, disseminated intravascular coagulation and severe
3288 fore prVEHERGCARIFSAMNE VTSR patichissiRACSKERRBARSY S, .0,
&%‘R}ﬁ%ﬁ?%m diegeHivaceobiis. defspAmeRiing and, iraplae e8MpPShAds
thrombosis, for preventing to stroke and the occlusion of shunts. In

HERITAINAE BoIARBUHELA ARG RV IRERT NG wRe JErabieddpto the
SnbitiombRlisSHIRRId Ha dngempolytic treatment, such as for example with

alteplase, reteplase, tenecteplase, staphylokinase or streptokinase, for 15
preventing long-term restenosis after PT(C)A, for the prevention and

Vﬁ@@ﬂ%ﬂﬁi&%@@é%@&é’%ﬁy isepatierls witkalhorased crremary dieat
grlxsaesaessebltotgy recrystallisation from an optically active solvent or by reacting with
an optically active substance which forms salts or derivatives such as e.g.
Esters or amides with the racemic compound, particularly acids and the
activated derivatives or alcohols thereof, and separating the diastereomeric
mixture of salts or derivatives thus obtained, e.g. on the basis of their
differences in solubility, whilst the free antipodes may be released from the pure
diastereomeric salts or derivatives by the action of suitable agents. Optically
active acids in common use are e.g. The D- and L-forms of tartaric acid or
dibenzoyltartaric acid, di-o-tolyltartaric acid, malic acid, mandelic acid,
camphorsulphonic acid, glutamic acid, aspartic acid or quinic acid. .An optically
active alcohol may be, for example, (+) or {-}-menthol and an optically active

acyl group in amideé, for exampie, may be a (+)- or (-)-menthyloxycarbonyi.

Furthermore, the compounds of formula (1) obtained may be converted into the
salts thereof, particularly for pharmaceutical use into the physiologically
acceptable salts with inorganic or organic acids. Acids which may be used for
this purpose include for example hydrochloric acid, hydrobromic acid, sulphuric
acid, methanesulphonic acid, phosphoric acid, fumaric acid, succinic acid, lactic

acid, citric acid, tartaric acid or maleic acid.
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preventing metastasis and the growth of tumours and inflammatory

rocesses, e.d. In the treatment of pulmonary fibrosis, for_preventing and
@ﬁaﬁﬂ@@l%f’%ﬁoid arthritis, for pré\ienting and treating fié)ﬂ@:p%(?ﬂ)@rqp%”
tissue 20 adhesions and/or the formation of scar tissue and for promoting

wound healing processes. In view of their pharmacological properties the

ound d the physiologicall table salts th f I
\TERETo! e Ded SRR s AL IR L P AIR AR S4HD Shey

rexplanbteqentisitadissisdor inxamplerfeanritetfellewirgiindiobsitiandrganic
which it .can be concludelid L\??t thrombin inhjbitors or factor X inhigtors,
Yy AR P RSB rRBRI UGS, BRRaH R CRlNRS, MaysRARIRtagcally

aim@ﬂé@ﬂé@?ﬁi@%ﬁkmgﬂw@i@bé’ﬁkiwa Cﬂjae@i@e Gﬂd[u@? ttﬁcéxarr}ple
experimental studies indicate, that neurotoxic 30 mechanisms, for example
O GG o A iV 2 B T o P TDLCR e

dherclatingnoas eadetriate amoddveichén the dying of neurones following brain
injury. Various studies point to the involvement of thrombin in
neurodegenerative processes, for example following a stroke, WO

AROAFENBHBENHAN RCAHT2066/00 36 torepeateth kypasoapdationa ) and
raymatic brain injury. An increased thrombin activity has been
R L S SR A R e v chesspiable saits
thessalsbdveevetinaivie tivatrthaooibiicch psesartives) rfateindantipanastitietbasbotic
lia proliferation, and appptosis jn primary cultures of neurones and.,5
g C e e e s SR
era3nFie3l)nMdreowdsjrvartatisiing ditrtastodics-omibitimgaant diyp atieatsralithging
zheimer's di indicated. that. thrombhin arole in the .
e AT e QB R AR S Serppe proteases
gariceateagonrokinaren@cieastilae thotonbi haddredhaletdetedrindhieurite
plaques in the brains of 10 Alzheimer's patients. It has been demonstrated

in vitro that thrombin also plays a part in the regulation and stimulation of
the prodpetiod sofished Antiytokck Rrevae ol Besttin! (EPP)ras stigh tslifotHbeir

%ﬁ@yigg &fetW%Hﬁ Q ;E%p%sﬁ s"‘fBi%”W%‘?‘” be detected in the brains of
zheimer's patients. Moreover, it has

Method:

Enzyme-kinetic measurement with chromogenic substrate. The quantity of p-
nitroaniline (pNA) released from the colouriess chromogenic substrate by
human factor Xa is determined photometrically at 405 nm. It is proportional to
the activity of the enzyme used. The inhibition of the enzyme activity by the test
substance (in relation to the solvent control) is determined at various
concentrations of test substance and from this the 1Cs; is calculated, as the

concentration which inhibits the factor Xa used by 50 %.
Material:

Tris(hydroxymethyl)-aminomethane buffer (100 mMol) and sodium chloride (150

mMol), pH 8.0 plus 1 mg/ml Human Albumin Fraction V, protease-free
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been demonstrated that the thrombin-induced microglial activation leads
in vivo 15 to the degeneration of nigral dopaminergic neurones. These

h
Wﬁb%ﬁ@gém to conclude that-#tieroglial activation, tr%@g@(ﬁ: 8906/0636“

endogenous substance(s) such as thrombin, for example, are involved in

the neuropathological process of the cell death of dopaminergic neurones
R KA sSRGSatibAtY itk Balkimanial eoneeiraliar osty/ml
18P03: 43 581G 8IxtePeT he dosage required to achieve such an effect is
appropriately 0.01 to 3 mg/kg, 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
Qupktesin eashoRshRIEBIISIaTRE Ldakimesor: day RBITFeT KIg) for each
purpose, the compounds of formula | prepared according to the invention
"RAGVPR PritiRted, optionally together with other active substances, with

one or more inert conventional carriers and/or diluents, e.g. with corn

starch, lactose, glucose, microcrystalline cellulose, magnesium stearate,
TR BRI NS ONALARDERTE AU, 1RarE ok v v GkdanGh 01 0003,
o/)(%qr{g{ygmrol, water/sorbitol, water/polyethylene glycol, propylene glycol,
cetylstearyl alcohol, carboxymethylcellulose or fatty substances such as

hard fat WO 2007/003536 -52- PCT/EP2006/063611 or suitable mixtures

phskeaf,e produce conventional galenic preparations such as plain or
coated tablets, capsules, powders, suspensions or suppositories. The

Hew ebm oSSR ARCERYSISIB GG Seiptian o SHIes e redp HRBOS
éb%&%‘!‘g’&&%‘f ically. iy corinEiga WithpceLySeIsYICACih R INNEYILS Xa
of platelet aggregation such as fibrinogen receptor antagonists (e.g.
\abdiionab|uderifivatideutimssgdar idximba swth3ghisiotdige dhaatidition of

d,inhibi f the clotting.sys inant I ;
AR Ui B R AN e iaR apeatssa n
pAD Ry ineirrd @ pgotredddio 2 6 Jor 140€ lopidog &) Otistopititsedt With(P2T
receptor antagonists (e.g. Cangrelor) or with combined thromboxane

receptor antagonists/synthetase inhibitors (e.g.
Evaluation:

1. Determining the maximum increase (dettaOD/minutes) over 21 measuring

points.
2. Determining the % inhibition based on the solvent control.
3. Plotting a dosage/activity curve (% inhibition vs substance concentration).

4. Determining the ICsg by interpolating the X-value (substance concentration)

of the dosage/activity curve at Y = 50 % inhibition.

All the compounds tested had an ICsg value of less than 100 umol/L.

The compounds prepared according to the invention are generally well
tolerated.
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Terbogrel). Experimental section 15 The Examples that follow are
intended to illustrate the invention, without restricting its scope. As a rule,

WWiH{2I12A§ 1BARE3Md/or IR, UV, 1H-NMR and/or mass spectra-RévE 26611
obtained for the compounds prepared. Unless otherwise stated, Rf values
were determined using ready-made silica gel 60 F254 TLC plates (E.

Inwe‘mk oﬁ@ﬂmaam&@ﬁ!ngicalommytmﬁb@t eEarapEISatnastidRd T Rf

'i‘é%ﬂy %Bigg g%%ﬂ@%ﬂ%f‘?é%es%@ﬁ@'%q% v%ﬁ%rmﬂfﬂﬁ

m|n mOXI LC plates (E. M Darmstadt, Item no.
t@eﬁmep wummamb@ft%aééh’mmﬂbﬁﬂcrﬁeseaaﬁ%ﬁués;@@&]fghaéaffﬁléle the

g d
A R e out
renam@@ogataWchvmsé mgwémfo@nm@réaﬁém@%(@% @ﬁif&%ﬁuswﬂ in

é;#ga gﬁ%ﬂ%ﬁéﬁ'%&%@@%ﬁﬁ'% E@wem iRy gf@@%ry{n

e by Messrs Millipore (MATR TM 35-70 m) 30 was used.
@Lmrﬂ@%m&@%@ﬂf@@%ﬁ@ﬁﬁﬁﬁﬁéﬁ%ﬂb%\ﬂﬂ@tﬁﬁ@ﬁ@%W@Lﬁ%ﬁﬁﬁ fans

JrabElom MARINAL ANRPEOHHGES SRR GRS IR MRIE 9TTTINIEI 48 QFeating
enantiomers and diastereomers. WO 2007/003536 -53-

PEETAEP2 00ko6 BB eV RE HlGHIA G EBEVIRIBRS A N (RBG AShdaerreventing

Sqiml@%qﬁel?&ggdggn%tgm%bonyl DIPEA N-ethyl-d iisopropyla mine
DMF N,N-dimethylformamide 5 sat. saturated h hour(s) HATU

O-(7- azabenzotrlazol 1-yl)-N,N,N',N'-tetramethyluronium-

sﬂ%zﬂBWRHQWMM@&ﬁQH@m hexametiddisitazidrabR irgrac. in

vacuo
antithrombotic support in thrombolytic 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,
e.g. Inthe treatment of pulmonary fibrosis, for preventing and treating
rheumatoid arthritis, for preventing and treating fibrin-dependent tissue
adhesions and/or the formation of scar tissue and for promoting wound healing

Processes.

In view of their pharmacological properties the new compounds and the
physiologically acceptable salts thereof are also suitable for the treatment of
Alzheimer's and Parkinson's disease. One explanation for this arises for
example from the following findings, from which it can be concluded that
thrombin inhibitors or factor Xa inhibétors, by inhibiting thrombin formation or
thrombin activity, may be valuable drugs for treating Alzheimer's and
Parkinson's disease. Clinical and experimental studies indicate that neurotoxic
mechanisms, for example the inflammation which is associated with the
activation of proteases of the clotting cascade, are involved in the dying of
neurones following brain injury. Various studies point to the involvement of

thrombin in neurodegenerative processes, for example following a stroke,



10

16

20

25

30

conc. concentrated min minute(s) NMM N-methyl-morpholine Rf

retention factor 15 Rt retention time TBTU

‘Y Qo2 otpiR2oBa -yl)-N,N,M,M-tetragiethyluronium tetrafliR{edio A8 ORI 3611
triethylamine TFA trifluoroacetic acid 20 THE tetrahydrofuran. The term
“"thiophen-2-yI" or "thien-2-yI" denotes the group shown in the box: 2\S/ 25
Five#pd CynrS sl aevaliersbraiitedroatie bthénfiljonvind\oonditessd Meehuein

e e S PR e, o
wm_ez/wmmicshemw_awaqwmmmimarw@@&s wite OO TFA®), as
B e S T D P B P ™
neurellasitionee!sriceasemnmasyaseR- T teas/C 7gy it #aB4 385h1, 783-
A3 Mgl @aﬁ;ﬁ\%@i?gﬁréréﬂyd‘?@é%ﬁi%‘evﬁéiﬁ@réi?ﬁ'a?a*é’n% ith
wavelength range of 210-500

Alzheimer's disease indicated that thrombin plays a role in the pathogenesis of
this disease (Neurosci. Lett. 1992, 146, 152-54). A concentration of immune-
reactive thrombin has been detected in neurite plaques in the brains of
Alzheimer's patients. It has been demonstrated in vifro that thrombin also plays
a part in the regulation and stimulation of the production of the "Amyloid
Precursor Protein” (APP) as well as in the cleaving of the APP into fragments
which can be detected in the brains of Alzheimer's patients. Moreover, it has
been demonstrated that the thrombin-induced microglial activation leads in vivo
to the degeneration of nigral dopaminergic neurones. These findings lead one
to conclude that microglial activation, triggered by endogenous subsiénce(s)
such as thrombin, for example, are involved in the neuropathological process of
the cell death of dopaminergic neurones of the kind which occurs in patients

with Parkinson's disease (J. Neurosci. 2003, 23, 5877-86).

The dosage required to achieve such an effect is appropriately 0.01 to 3 mg/kg,
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.

For this purpose, the compounds of formula | prepared according to the
invention may be formulated, optionally together with other active substances,
with one or more inert conventional carriers and/or diluents, e.g. with corn
starch, lactose, glucose, microcrystalline cellulose, magnesium stearate,
polyvinylpyrrolidone, citric acid, tartaric acid, water, water/ethanol,
water/glycerol, water/sorbitol, water/polyethylene glycol, propylene glycol,

cetylstearyl alcohol, carboxymethylceliulose or fatty substances such as hard fat
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15 nm. Method 2: Waters Alliance 2695, PDA Detector 2996, ZQ 2002 20
e used was: A: water with 0.10% TFA B: i %@ %
\&@eoépaﬁé@)%%me in min %A %Bfaw rate in mli/min 0.0ggeéggi%. %/} 3611
955100 310298100 45029810030500955100Thestationary
h ed w aters, X-Terr S C18 column, 2 1

RS S B o B3 G DL A S suen
a@llﬂan:ecﬁaﬁmtéd)mtmetmmapm% Thedeob)leystassiossdwaisppositories.
water with 0.13% TFA B: acetonitrile with 0.10% TFA time in min %A %B

flow rate in ml/min 0.00 955 1.00100.759551.00 5.25298 1.00 5.75
Theantoeose9sds Bradte:55 95 aldgatlliSathepttdtiosatisthaseciisedy be

Jé83 %%%EéhwgFR(SIQIrQO%?L?ﬂ%&(?ﬂC\?lliH’)mgée%ﬁgéﬂ.Cf}ﬁg argirdn, )‘SNRR MAlbitors of
platelet aggregation such as fibrinogen receptor antagonists (e.g. abciximab,
eptifibatide, tirofiban, roxifiban), with physiological activators and inhibifors of
the clotting system and the recombinant analogues thereof (e.g. Protein C,
TFPI, antithrombin), with inhibitors of ADP-induced aggregation (e.g.
Clopidogrel, ticlopidine), with P, T receptor antagonists {e.g. Cangrelor) or with
combined thromboxane receptor antagonists/synthetase inhibitors (e.g.
Terbogrel).

Experimental section

The Examples that follow are intended fo illustrate the invention, without

restricting its scope.

As a rule, melting points and/or IR, UV, "H-NMR and/or mass spectra have
been obtained for the compounds prepared. Unless otherwise stated, Ry values
were determined using ready-made silica gel 60 Fas4 TLC plates (E. Merck,
Darmstadt, Item no. 1.05714) without chamber saturation. The Ry values given
under the heading Alox were determined using ready-made aluminium oxide 60
Fos4 TLC plates (E. Merck, Darmstadt, ltem no. 1.05713) without chamber
saturation. The Rs values given under the heading Reversed-phase-8 (RP-8)
were determined using ready-made RP-8 Fus45 TLC plates (E. Merck,
Darmstadt, Hem no. 1.15684) without chamber saturation. The ratios given for
the eluants refer to units by volume of the solvents in question. For chromato-
graphic purification silica gel made by Messrs Millipore (MATREX'™ 35-70 Lm)
was used. Unless more detailed information is provided as to the configuration,
it is not clear whether the products are pure sterecisomers or mixtures of

enantiomers and diastereomers.
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Method 3a 20 Waters Alliance 2695, PDA Detector 2996 The mobile
phase used was: A: water with 0.1 % TFA B: acetonitrile with 0.1 % TFA
VEXREDHRIEZA %B flow rate in mgigmin 0.00 95 5 1.00 BLHEB2006/063611
3.12981.00 4.52981.00305.0955 1.00 The stationary phase used
was a Varian Microsorb 100 C18 column; 2.5pm; 4.6 mm x 30 mm WO
PoeTidio3ERe abbreEGIiER2086/66860 1 hv éeisbdekchgliens1100 The

ile phas e ; - Water with 0.10% formic acid B: acetonitrile
gv?f?O.lO% f?)trérﬁicgé)g%%%ﬁ%wrﬁin %A %B flow rate in ml/min 0.00 95 5
218640 4.50 Mooyt EBOROEEBIE.60 5.50 90 10 1.60 The stationary
BRAase used was a7y @g&@gﬁggd C18 column; 3.5pm ; 4.6 15 mm X
75 mm Method 5: Waters Alliance 2695, PDA Detector 2996 The mobile
$ifase used viasyzdea: water with 0.1 % TFA

h hour(s)
HATU O-(7-azabenzotriazol-1-yD-N,N, N’ N-tetramethyluronium-
hexafluorophosphate

NaHMDS  sodium hexamethyldisilazide

i. vac. in vacuo

cone. concentrated

min minute(s) _

NMM N-methyi-morpholine

R¢ retention factor

Ri retention time

TBTU O-(benzotriazol-1-yl)-N,N,N',N'-tetramethyluronium
tetrafluoroborate

TEA triethylamine

TFA trifluoroacetic acid

THF tetrahydrofuran.

The term "thiophen-2-yl" or "thien-2-yl" denotes the group shown in the box:

The HPLC-MS data were obtained under the following conditions:
Method 1:
Waters ZQ2000 mass spectrometer, Gilson G215 Autosampler, HP1100 HPLC

and diode array detector.

The mobile phase used was:
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B: acetonitrile with 0.1 % TFA time in min %A %B flow rate in ml/min 0.00

09555.00 1.352985.00 1.552985.

\/\2%%(??9899%%% .00 30 The staticrﬁéry phase used was gﬁQi@%é@w@%%(iﬂ
Strategy 5 C18-2 column 5pm; 4.6 mm x 50 mm WO 2007/003536 -57-
PCT{EP\%&R 01%1 1!]F A/Iethod 6: Waters Alliance 26905, PDA Detector

Al e h & obild bhd&é used was: A: water with 0.1 % TFA 5 B:

Bacetetritelavithitd Q. 90 %A ime in min %A %B flow rate in ml/min 0.00 95
52.000.109552.00 102.10298 2.00 3.00298 2.00 3.25955 2.00
The stationary phase used was a MerckChromolith SpeedRod RP-18e

ticoduimm)ird . 6Bdx50aENn 15V0a2007 /008586 -58- PCT/EP2006/063611

mple 1
O3- 5-bromo-(ﬁ%ophgn-z-ylii-‘ggrbonylamino]-N-(3-methyI-2,3,4,5-tetrahydro-
0148- benzo[}azepih-7-yl)1difahydrofuran-3-carboxylic acid amide

4.00 2 98 100
4.3 2 98 1.00
4.50 85 b 1.00

The stationary phase used was an X-Terra MS C18 column, 3.5um, 4.6 mm X

50 mm.

The diode array detection was carried out at a wavelength range of 210-500

nm.
Method 2:

Waters Alliance 2695, PDA Detector 2096, ZQ 2002
The mobile phase used was:

A: water with 0.10% TFA

B: acetonitrile with 0.10% TFA

timeinmin %A  %B  flow rate in mli/min

$.00 95 & 1.00
0.10 95 & 1.00
3.10 2 98  1.00
4.50 2 98 1.00
5.00 95 5 1.00

The stationaty phase used was a Waters X-Terra MS C18 column, 2.5 ym, 4.6

mm x 30 mm



5-N CaN 0 S/ Sr (a) 7-nitro-2 3 4 5-tetrahvdro-1H-benzo[d][azepine 8.4 g

(29.0 mmol) 3-trifluoroacetyl-7-nitro-2,3,4,5-tetrahydro-1 H 10
VEQ&%@J]/%?IQ are suspended utider a nitrogen atmospﬁ@ryﬁf’i?@wg@%”

methanol and combined with 5 ml NaOH solution ( 50%) and stirred for 2

h at 70C. The methanol is distilled off using the rotary evaporator, the

residue is combined with water and extracted with tert.-butyiethyl ether,
Mdipgtgganic 15 phase is washed with NaOH solution (50%) and sat.

Vgodiu (4:,hloride solution, dried on sodium sulphate and evaporated to

Anseiiange Ak B e ol R Rue: 0.28 (aluminium oxide;

Toig Merpnestpaire/edanalas 95:5) CLoH12N202 (192.22) 20 Mass
spectrum; (M+H)' = 193 (b) 3-methyl-7-nitro-2,3,4

A‘é-‘f@ﬂ%%‘r‘b&ﬁ%@%ﬁdiazepine 5.0 g (26.0 mmol)

Bf-adistoRi ik Svtetrahyero1E H-benzo[d][azepine are mixed in 25 9.8 ml
(260.1 mol) formic acid with 15.5 ml (208.1 mmol) formalin solution in
water (37%), with stirring, at room temperature, and stirred overnight at

idCin e reggtion wixturgds, magderatkaing with NaOH solution (50%)

ile cooling, with an ice bath and extracted with tert.-butylmethylether.

0 organicqf) ase%s drieti'Sh sodium sulphate and evaporated to

odrgness i. vags. 30 ¥ield: 4.8@ (90%) Rf value: 0.65 (aluminium oxide;

5‘;%*}'0“"1& ne/e?gnol = a:S) WO 2007/003536 -59-

/EP2006/063611 Cil N202 (206.24) Mass spectrum: (M+H) + =

520 (c) 3-mezhyl-2,88,5-tgtahyd ro- | H-benzo[djazepin-7-via mine

6.05 95 b 1.00
6.55 95 5 1.00

The stationary phase used was a Varian Microsorb 100 C18 column; 3.5um; 4.6

mm x 50 mm

Method 3a

Waters Alliance 2695, PDA Detector 2996
The mobile phase used was:

A: water with 0.1% TFA

B: acetonitrile with 0.1% TFA

timeinmin %A %B flow rate in mi/min

0.00 95 5 1.00
0.1 95 5 1.00
3.1 2 98 1.00
4.5 2 98 1.00
2.0 95 5 1.00

The stationary phase used was a Varian Microsorb 100 C18 column; 2.5um; 4.6

mm x 30 mm
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54.8 g (23.2 mmol)
3-methyl-7-nitro-2,3,4,5-tetrahydro-1H-benzo[d)azepine are dissolved in
WIB 2l&f/AfEIRahol and combined with 400 mg Pd/C 10%. A&/ EMine/fH3611
hydrogenated in a Parr apparatus at room temperature at 3 bar hydrogen.
pressure for 5 hours. Then the catalyst is filtered off and the filtrate is 10
evaporated down i. vac.. Yield: 3.9 g (96 %) Rf value: 0.36 (aluminium
MB?W(% g'l_chloromethane/ethanol =98:2) Cf1Hf6N2 (176.26) Mass
—spectrum: (M+H) + = 177 15 (d) 3-amino-tetrahvdro-furan-3-carboxylic
Aadienhgdfithloride 3.5 g (15.1 mmol)

-tert - ino-tetrahydro-furan-3-carboxylic acid are
Tﬁiéiﬁﬁ/%m%%é%%%lar hydrochloric acid and stirred for 1 h at 20
Arosataemite e Tvenamsikbaction mixture is lyophilised. Yield: 2.5 g
EOLINEROFINGI (SR Mass spectrum: (W) + 132 25 o

3-f(5-bromo-thiophen-2-yl)-carbonylaminol-tetrahvdro-furan-3-carboxylic

acid 3.1 g (14.9 mmol) 5-bromo-thiophene-2-carboxylic acid in 50 ml
iflichloramethane ake gomiinedwith,4mi{74.6 mmol) thionyl chloride

with 30 stirring at room temperature and stirred for 3.5 h at reflux
Ctéfperature®Fhen $he reachiBn mixture is evaporated to dryness. 2.5 g

4(24.9 mmol) gyamingytetrangdro-furan-3-carboxylic acid-hydrochloride are
dissolved in 2.0 ml (14.9 mmol) TEA and 150 ml acetonitrile and

5c@thbined with woHb07/d08%36 -60- PCT/EP2006/063611 5.9 ml (22.4

giol) N,O-kig-(trimeghylsiyg)trifluoro-acetamide with stirring and refluxed
for 4 h with stirring. The reaction mixture is combined with 4.1 ml (29.8
mmol) TEA and the solution of the prepared acid chloride in 50 ml

TRREIBIHry phase used was a Zorbax StableBond C18 column; 3.5um ; 4.6
mm X 75 mm

Method 5:

Waters Alliance 2695, PDA Detector 2996
The mobile phase used was:

A water with 0.1% TFA

B: acetonitrile with 0.1% TFA

time in min %A - %B  flow rate in mi/min

0.00 95 5 5.00
0.20 95 5 5.00
1.35 2 98 5.00
1.565 2 98 5.00
1.65 95 b 5.00
1.85 85 o 5.00

The stationary phase used was an Interchim HS Strategy 5 C18-2 column
5um; 4.6 mm x 50 mm
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stirred for 15 min at reflux temperature and then cooled slowly to room 5
temperature. Then the mixture is evaporated to dryness i. vac., the
Wighe 10 Bined with water andZ-molar sodium carbgl%TéEf@@@@A%?’ﬁﬂ
and washed with diethyl ether, The aqueous phase is adjusted to pH 1
with 20 ml conc. Hydrochloric acid, the precipitate is suction filtered and
50C in the vacuum drying cupboard. 10 Yield: 3.6 g (75 %)
VEARHLARENQASHEES. D Apsseeigictionn: (M-H)- = 318/320 (bromine
isotopes) (f) 3-[(5- -bromo- -thiophen-2-yl)-carbonylaminol-N-(3-methyl-2 3
h U 4AR®-4Sedbeass o[d]azepin-7-yl)-tetrahydrofuran-3-carboxylic

RGihtBPUE (0MP TIn(2.19 mmol)
3-[(5-bromo-thio hen 2- %g carbonylamino]-tetrahydro- furan-3-carboxylic

B qaelrnidinni deJ.rfq 6.0 mg (2.34 mmol) HATU and 20 601.0 pl
(5.47 mmol) NMM in 10 ml DMF with stirring at room temperature and
stirred for 10 min. Then 385.0 mg (2.19 mmol)

UG EIDID, 3755 -tetlthy diR MHalse R BlRPe pin-7-ylamine are added and
(tloe mixture igsstirreg overniglt at 65C. The reaction mixture is combined
Wlth water and sat. Sodium hydrogen carbonate solution, the precipitate

Gs'fiitered offahd pt?rlfled @y romatography 25 on aluminium oxide

Aglgant: dichpromegigane/ethgnol 100:0 to 98:2). Yield: 850.0 mg (81%)

t value: 0.62 (aluminium oxide; dichloromethane/ethanol = 95:5)
H24BrNSO3S &§8 4(% R}I)ass spectrum: (M+H)' = 478/480 (bromine
Jsrgopes) 3®Example 2 2.00

1%%(5 -chloro-thigphen- 2%} carb%ml N (3Brg>e§/ %%%o co imn:

Q@Qﬁfﬂ&%ﬁdfﬁl PCT/EP2006/063611 0
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09 0'/cl(a)

benzyl3-f(5-chloro-thiophen-2-vl)-carbonvlaminol-tetrahvdro-furan-3-
WAHESRAAIE 339 g (9.8 mmol) 5-@goro-thiophene-2-carbéxiAle8 063611

dissolved in 30 ml DMF and stirred with 3.61 g (10.7 mmol) benzyl
3-amino-tetrahydro-furan-3- carboxylate and 3.46 g (10.8 mmol) TBTU
Extsnpte thl (39 mmol) NMM at room temperature for 20 h. Then the

mixture is evaporated down and purified by 10 chromatography on silica

DRb(BIRA: fF'JEJEJH HIRBSSHIRMAHIOL ‘M?ﬁfh@?h Xiek 4%@8@#%(?@8'1 H-

value: 0.59 S|I|ca ichloromethane/ethanol = C1'7H16CIN

ﬁﬂpm& Zp\é ﬁafwl yran-JeeRseRdia %Bt%%es) 15 (b)
3-1(5-chloro-thiophen-2-vl)-carbonvlaminol-tetrahvdro-furan-3-carboxylic
acid 3.6 g (9.8 mmol) benzyl

3-[(5-chloro-thiophen-2-yl)/cargpidamine]<tetrahydro- 20
furan-3-carboxylate are di§solyed in. 604l of ethanol and combined with

39.1 ml (39.1 mmol) 1-molar aqueou§ m hygdroxide solution and
stirred for 6 h at room temperature. Aftér q:%pe@?ﬂﬁfr vac. The residue
is combined with 1 molar aqueous hydrochlorlc {d while cooling with an

gf bagh_n [ o, led.at 60C in the vacuum
ying cU ~0.13 (silica gel;

dlchloromethane/ethanol 9 1) CIOH10CINO04S (275 71) Mass spectrum:
qM-$1§29 9o Echidhrorertdes)80E)3, 4, 5>-tetrahydro-1H-

sHRoeRseHeRE G KRR IRMIN RIS Rty A B 80 mi of
methanol and combined with 5 mi NaOH solution ( 50%) and stirred for 2 h at
70°C.

The methanol is distilled off using the rotary evaporator, the residue is

combined with water and extracted with ferf.-butylethylether, The organic
phase is washed with NaOH solution (50%) and sat. Sodium chioride solution,
dried on sodium sulphate and evaporated to dryness i. vac..

Yield: 5.1 g (91%)

R value: 0.28 (aluminium oxide; dichloromethane/ethano! = 85:5)

CigH12N0; (192.22)

Mass spectrum:  (M+H)" =193

(by  3-methyi-7-nitro-2.3.4 5-tetrahydro-1H-benzoldijazepine

5.0 g (26.0 mmol) 7-nitro-2,3,4,5-tetrahydro-1H-benzofd][azepine are mixed in
9.8 m! (260.1 mol) formic acid with 15.5 ml (208.1 mmol) formalin solution in
water (37%), with stirring, at room temperature, and stirred overnight at 70°C.
The reaction mixture is made alkaline with NaOH solution (50%) while cooling
with an ice bath and extracted with tert.-butytmethylether. The organic phase is
dried on sodium sulphate and evaporated to dryness I. vac..

Yield: 4.8 g (80%)

Ry value: 0.65 (aluminium oxide; dichloromethane/ethanol = 85:5)
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tetrahydro-1H-benzofdlazepin-7-yl)-tetrahydrofuran-3-carboxylic acid WO
2007/003536 -62- PCT/EP2006/063611 amide Prepared analogg)uslal to

VELANHE/BB35REm 3-[(5-chloro-thiepBien-2-yl)- PCT/EP2006/063611

carbonylamino]-tetrahydro-furan-3-carboxylic acid and 3-methyl-2,3,4,5 5
tetrahydro-1 H-benzo[d]azepin-7-ylamine with TBTU and TEA in THE at

Godna Fﬁpé@gﬁx?éi%ith subsequent purification by chromatography with

mgg’gi%;ggtrgmc_je (glvapiydichloremgthane/ethanol 100:0 to 97:3). Yield:

67 % Rf value: 0.63 (aluminium oxide; dichloromethane/ethanol = 95:5)

10 C211-124C1N303S (433.95) Mass spectrum: (M+H) + = 434/436

(tghloringrisgiones) AxashriRy3iA B-chiiedy “2-parpmeylic

acid-N-[1-(3-cyclopropyl-2,3,4,5-tetrahydro-1 H-

benzo[d]azepin-7-ylcarbamoyl)-1-methyl-ethyl]-amide ONs >NON"/

43 éO(ﬁ@b.iﬁﬁrﬁmqr@ntmﬁhﬁrm?rddm-ﬁ:@mﬁaw&rdﬂmr&cq@?aiébme are
4.0 mmol) 2-[(5-chloro-t iophen-2-yl)-carbonyl.amin(é]-z-meth |- rcog)ionic
SRPHES BBk ARRYEHRRL BPS SEHTERITEN IH A PBECTE haH (o kachiBR

e s 1eNRBAEHER K PRFS ot Yiglds 97 FodMAdHR Pure at 3 bar

C9HBCINO2S ( 29.68gaMass spl_ectrum: (M+H)' = 230 (b) , ,

hyArERMRISS AL crBbsSIic'AGa- Mg 1Gai)Sis BiigTes £ grspthe filtrate is

detiabiateat Hdvaenzgldlazepin-7-ylcarbamoyl)-1-methyl-ethyll-amide WO

2007/003536 -63- PCT/EP2006/063611 200.0 pl (10.0 pmol) of a 0.05

%%r%Réléﬁﬁ)r@)thiophen-2-yl)-4,4-dimethyl-4H- oxazol-5-one solution in

rogIne/ag el arichilliar o 0ambing o @PRfepéthano! = 98:2)

CyiHieN, (176.26)
Mass spectrum:  (M+H)" =177

(d)  3-amino-tetrahydro-furan-3-carboxylic acid-hydrochloride

3.5 g (15.1 mmol} 3-tert.-butoxycarbonylamino-tetrahydro-furan-3-carboxylic
acid are dissolved in 150 mi of 1-molar hydrochloric acid and stirred for 1 h at
room temperature. Then the reaction mixiure is lyophilised.

Yield: 2.5 g (100 %)

CsHgNO3*HCI (167.59)

Mass spectrum:  (M+H)" =132

(e}  3-[(5-bromo-thiophen-2-yl)-carbonviaming]-tetrahydro-furan-3-carboxylic

acid

3.1 g (14.9 mmot) 5-bromo-thiophene-2-carboxylic acid in 50 ml
dichloromethane are combined with 5.4 ml (74.6 mmol) thionyl chloride with
stirring at room temperature and stirred for 3.5 h at reflux temperature. Then
the reaction mixture is evaporated to dryness.

2.5 g (14.9 mmol) 3-amino-tetrahydro-furan-3-carboxylic acid-hydrochioride are

dissolved in 2.0 mi (14.9 mmol) TEA and 150 mi acetonitrile and combined with
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(20.0 pmol) of a 0.05-molar 3-cyclopropyl-2,3,4,5-tetrahydro-1 H-
benzo[d]azepin-7-ylamine solution in DMF and 1.7 pl (10.0 moIe)DIPEA,
VB Rei8d/ 89888 overnight and left-gpstand for 2 days at r8§?§/ EP2006/063611

temperature. The reaction solution is filtered through basic aluminium

oxide and the filtrate is evaporated down i, vac.. Yield: quantitative ,
5/810d:(324 MmqhipLO-Nes(triveeigsily Mt Euoraeaiantigs witgrsigjng and
MRESEREF UMM sy 4 3Ra34 4l iRalaiORe s FABPRith 11 mi (20.8
5-chloro-thiophene-2-carboxylic acid-N-{1-methyl- _
el EA-aiflibie-Ssrieha) of mq,gt@é{%%(ﬁ@@chioride in 50 mi acetonitrile,
JirREDFA A 2GRIBT HERT EHYARAHR Qoo BN B toQdde F F

(a) 2-[(5-chloro-thiophen-2-yl)-carbonylaminol-2-methyl-propionic acid 20
tarBRe [@Emilsnd e itfosHRRBRG Ay ABRD Arsaont B ERPIRIS 'S
ShoMdd 1K mamaathionyhepdeailin?eQrad siehlernmethans Wilhed with

stirring at room temperature and stirred for 3 h at reflux temperature.

drpiéyy tRERSaction Aduaces RhepssratusiE dipness! 241 842 #% fmol)
v P&&%ﬁfé%bﬂ!%?&gﬁ@é%@f@%%%%ﬁ@rﬁﬂ @Y 50°C in the
,O-bis-(trimethylsilyl)-trifluoro-acetamide in 300 ml acetonitrile with

ARG STHINSiEGRPRATS.5 h at reflux temperature. The reaction mixture is

\z@@bi@%dgwiflg £ ml (60.9 mmol) TEA and the solution of the prepared
acid chloride in 75 ml_acetonitrile, stirred for 15 min at reflux temperature
%m@nh@%ﬁl%i@ to 30 room temperature. The reaction mixture is

RyARABRtRAryness Hvac., the: masitmisyrixadvigbiopés) and 2-molar
sodium carbonate solution and washed

(f) 3-[(5-bromo-thiophen-2-y|)-carbonylaminol-N-(3-methyl-2,3.4.5-
tefrahydro-1H-benzoldiazepin-7-yl)-tetrahydrofuran-3-carboxylic acid

amide

700.0 mg (2.19 mmol) 3-[(5-bromo-thiophen-2-yl)-carbonylaminoj-tetrahydro-
furan-3-carboxylic acid are combined with 880.0 mg (2.34 mmol) HATU and
601.0 pl (5.47 mmol) NMM in 10 ml DMF with stirring at room temperature and
stirred for 10 min. Then 385.0 mg (2.19 mmol) 3-methyl-2,3,4,5-tetrahydro-1H-
benzo[djazepin-7-ylamine are added and the mixture is stirred overnight at
65°C. The reaction mixture is combined with water and sat. Sodium hydrogen
carbonate solution, the precipitate is filtered off and purified by chromatography
on aluminium oxide (eluant: dichloromethane/ethanol 100:0 to 98:2).

Yield: 850.0 mg (81 %)

Ry value: 0.62 (aluminium oxide; dichloromethane/ethanol = 95:5)
Cy1H24BrN3G,S (478.40)

Mass spectrum:  (M+H)” = 478/480 (bromine isotopes)

Example 2
3-[(5-chioro-thiophen-2-yl)-carbonylamino}-N-(3-methyl-2,3 4,5-tetrahydro-1H-

benzo[d]azepin-7-yl)-tetrahydrofuran-3-carboxylic acid amide
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WO 2007/003536 -64- PCT/EP2006/063611 with diethyl ether. The
aqueousrfhase Is adjusted to pH 1 with 20 ml conc. Hydrochloric acid,

Yhe pleliied#bsuction filtered anddried at 50C in the vESUURRR)PE 063611
cupboard. Yield: 5.9 g (86 %) 5 C9H10CINOSS (247.70) Mass spectrum:
(M+H)' = 248/250 (chlorine isotopes) (b) 5-chloro-thiophene-2-carboxylic
acid-N-f1-methVI-1 -[3-(2,2,2-trifluoro- acetyl)-2 3 4 5-tetrahydro-1
H-benzo[dlazepin-7-Vicarbamoyll-ethy amide Prepared analogously

to Example 2-c from 2-[(5-chloioBh n-2:yl
carbonylamino]-2-methyl-gropigni¢’ aci

3-(2,2,2-trifluoroacetyl)-2,8,4,5¢ tetrahydro-1H-bgn chazepin-%yl)-amine
with TBTU and NMM in DMF at room 15 temperattire With subsequent
(ratop fosonaly sluminiuaxide, Yiald (95 0 B velie: 0.8 (a8,

spectraatb(Myldie= 486/488 (chlorine isotopes) 20 Example 5
5-chloro-thiophene-2-carboxylic acid-N-[1-methyl- 1-(2,3,4,5-tetrahydro-1

e e A B s et

LRI Zachstiifledraiticatyl)-2 (3,2, btatrahyolkozlyl 3-amino-tetrahydro-furan-3-

B o T b P A S A BTG g oo
eirefanaiigiedith 2ifing e rdoenntextiperstureaqadated down and purified by
chromatography on silica gel (eluant: dichloromethane/ethano! 100:0 to 94:6).

Yield: quantitative

R value: 0.59 (silica gel; dichloromethanefethanol = 9:1)
C17H1sCINO4S (365.83)

Mass spectrum: (M+H)* = 366/368 (chlorine isotopes)

(b} 3-[( S—Chloro—fhiophen—Z—vE)—Carbonyfamino}~tetra hydro-furan-3-carboxyiic

acid

3.6 g (9.8 mmol) benzyl 3-[(5-chloro-thiophen-2-yl)-carbonylamino]-tetrahydro-
furan-3-carboxylate are dissolved in 60 ml of ethanol and combined with 39.1 mi
{39.1 mmoil) 1-molar agquecus sodium hydroxide solution and stirred for 6 h at
room temperature. After evaporation i. vac. The residue is combined with 1-
molar aqueous hydrochloric acid while cooling with an ice bath, the precipitate
is suction filtered and dried at 60°C in the vacuum drying cupboard.

Yield: 2.5 g (91 %) |

R value: 0.13 (silica gel; dichloromethane/ethanol 9:1)

C1oH10CINO4S (275.71)

Mass spectrum: (M-HY = 274/276 (chlorine isotopes)

(cy  3-[{5-chloro-thiophen-2-yl}-carbonyviamino}-N-(3-methyl-2.3.4,5-
tetrahydro-1H-benzoldlazepin-7-vi)-tetrahydrofuran-3-carboxylic acid
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WO 2007/003536 -65- PCT/EP2006/063611 stirred for 3 h at reflux
temperature. The reaction mixture is evaporated down i. vac., the residue
W@ aDBHBa368e water, the precipitgge is filtered off and dR&d! inRE06/06361 1
vacuum drying cupboard at 50C. Yield: 340.0 mg (85 %) 5 Rf value: 0.20
(silica gel; dichloromethane/methanol/conc. Ammonia solution = 80:20:2)
C19H2PQH&E302S (391.92) Mass spectrum: (M+H)- = 390/392 (chlorine
isotopes) 10 Example 6 5-chloro-thiophene-2-carboxylic
acid-N-[1-(3-acetyl-2,3,4,5-tetrahydro-1 H-

Dremeofet]ergivg?ustatb dneyipie-dehybetSA amider cothixpkignRWEL 0

ERASNRRA 28R Tl BiBBRARE RErERR Y ethyt-2.0.4 5
t@ﬂraWSrmﬂéhpanmﬂma[a]ﬂmpsne?vyﬁi&am“ﬁhbwcbﬂ‘@ﬁ_gm"rag:&%room

|
e B e L Ui
aidedeiuenipdichlaemeibasasiba mixidie Gsttmbéd with water, the
plrggtpggt@ is filtered off and dried in the vacuum drying cupboard at 50C.
Yield: 80.0 mg (72 %) Rf value: 0.90 (silica gel;

Biosbrenteflalumsthiansirdacdichaiome beinasinarms 382¢ )
@%p.ﬁﬁﬁgll&?@%%@ggé%) Mass spectrum: (M+H)' = 434/436 (chlorine

|sotopes xamp e’
Mass spectrum: (M+H)Y" = 434/436 (chlorine isotopes)

Example 3

5-chloro-thiophene-2-carboxylic acid-N-[1-(3-cyclopropyl-2,3,4,5-tetrahydro-1H-
benzofdlazepin-7-ylcarbamoyl)-1-methyl-ethyl]-amide

> T TG

(a)  2-(5-chloro-thiophen-2-yl}-4.4-dimethyl-4 H-oxazol-5-one

1.0 g (4.0 mmol) 2-[{5-chloro-thiophen-2-yl}-carbonyiamino}-2-methyl-propionic
acid in 30 ml acetic anhydride are stirred for 1 h at 85°C. Then the reaction
mixture is evaporated to dryness.

Yield: 927.3 mg (100 %)

CgHgCINO,S (229.68)

Mass spectrum:  (M+H)" =230

(b)  5-chloro-thiophene-2-carboxylic acid-N-[1-(3-cyclopropyl-2,3.4.5-

tetrahydro-1H-benzoldlazepin-7-ylcarbamovl)-1-methyl-ethyll-amide




10

15

20

25

30

5-chloro-thiophene-2-carboxylic acid-N-[1 -(3-ethyl-2,3,4,5-tetrahydro-1 H-
benzo[d]azepin-7-ylcarbamoyl)-1-methyl-ethyl]-amide WO 2007/003536
WEB20TIER5866/063611 ON S Al / Cl 100.0 mg (0.28°fmmbl2006/063611
5-chloro-thiophene-2-carboxylic acid-N-[1-methyl-1- 5
(2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-ylcarbamoyl)-ethyl]-amide in 5 ml
286ehond Hoedaambihetiaith & molan@ (R3:hiaradhippheisidn t4rhshaethyl-4H-
o el o R A K et
or3h atre wit

stirred f ux temperature. e reaction mixture Is mixe

~ (Watepemaidofne @ Speratars}-ths'prscipialedigfitdeddbytaed bried in the

i mYield:; 0 0,30
béﬁ%i@%%%@%% o@n@ %zgg)r?ﬁet éﬁﬁlcﬁﬂfr%&ﬁ?rﬁm niggb@(u%i@r% rfﬂﬂégE}‘OZ)
heated 26 GN SR (aighiom d Bitassigpd deuimh davs |y recpdpppaiEiigignel he
' | -athynyl-N-[1- _1-(3-methyl- -
S B o e
exeipcanitibAMNSI. W0 p (a) ethyl

Y'E?ét,g gmgﬁg@ynyl-thiophene-2-carboxylate 25 Under an argon
atmosphere a solution of 32.5 g (138.0 mmol) ethyl 5-bromo-

Rhiphend-Dloaipdkiffate it 320 @thadetonitrile and 640 ml THE is

C’C?%%b?)@ﬁ@rﬁ%t{gyfﬁ%gs'o mmol) copper-(I)-iodide and 39.0 g (276.0

mmol) tri - silylacetylene with stirring, the mixture is stirred for 5 min

MpestRBAIEY: (7.0 WOH007/0035584634 febiorpe (Rdarese11

Example 4

5-chloro-thiophene-2-carboxylic acid-N-{1-methyl-1-[3-(2,2,2-trifluoro-acetyl)-
2,3,4,5-tetrahydro-1H-benzo[dlazepin-7-yicarbamoyl]-ethyl}-amide

0
@] N S
:

(a)  2-{(5-chloro-thiophen-2-yi}-carbonylaminol-2-methyl-propionic acid

4.5 g (27.7 mmol) 5-chioro-thiophene-2-carboxylic acid are combined with 8.0
mi (110.7 mmol) thionyl chloride in 250 mi dichloromethane with stirring at room
temperature and stirred for 3 h at reflux temperature. Then the reaction mixture
is evaporated to dryness.

2.9 g (27.7 mmol) 2-aminoc-isobutyric acid are combined with 8.0 mi (30.4 mmol)
N, O-bis-(trimethylsilyl)-trifiucro-acetamide in 300 ml acetonitrite with stirring and
stirred for 3.5 h at reflux temperature. The reaction mixture is combined with
8.5 ml (60.9 mmol) TEA and the solution of the prepared acid chloride in 75 ml
acetonitrile, stirred for 15 min at reflux temperature and then slowly cooled to
room temperature. The reaction mixture is evaporated to dryness i. vac., the

residue is mixed with water and 2-molar sodium carbonate solution and washed
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mmol) 1,1-bis-(diphenylphosphino)-ferrocene-dichloropalladium(ll))-PdCI2

in a complex with CH2CI2 1 /1 and 57.4 ml (414.0 mmol) TEA are added.
WHe2083 (Hd53ture is stirred ovemght at room temperalifed/eF2POR RO 11
down i. vac., the residue is combined with ethyl acetate and washed with
ammonia 5 solution (5%) and water. The organic phase is dried on
vethudiethyliptizae ahoe evasonsabasdigrrgssieado Fhelrasiaudiml conc.

ith.di I : I r r

|—§?df§’éﬂ?c§’n\é’é'&8 F&%{@%@@@Lﬁlgﬁfé%ﬁ HErRCHAY Hlﬁ%c?%t%ﬁj’é R%he

guantitative silica gel; petroleum ether/ethyl acetate

Vﬂ@JEWMBH@IDZSBi (252.41) Mass spectrum: (M+H)" = 253 (b)

ﬁ én I#&gﬁ)b e-2-carboxylic acid The solution of 36.2 g (114.0 mmol)
ehyl tri silanylethynyl-thiophene-2- 15 carboxylate in 185 ml of

%WNQ@SdﬁﬁﬁeﬁﬂMth 730.0 ml (1.46 mol) 2-molar aqueous sodium
l\Wé{Qé Q#Htm gﬁfiﬁt #red overnight % 20(oiRE FeAGHRR) mixture is
Ss|

evapo ate to dryn ac combined with water and Washed with
dlchloromethane The aqueous phase is acidified with 6- molar agueous

dro%‘”Wf&r@@ﬁéé%@w@? |Ing gk, E:na'& f ?2( 'Wﬁgro
rie i the Vacuam

%) Rra&Zug S4B ameremaimg 1!-" BHFHE Ri 23 TETH ’., 2204
(152. rH\({jgss spectrum (M-H)- =151 25 (c)

methylZ-[(5-ethvnyl-thiophen-2-yl)-carbonylaminol-2-methyl-propionate A
solution of 6.0 g (39.4 mmol) 5-ethynyl-thiophene-2-carboxylic acid in 180

r%%g%gv!vﬁgstlmng iﬂtfm ?o@%aﬂﬁﬁméaﬂ %ﬂgé%? é{ﬁ%

qarh@mﬁ@énmb2a{ﬁﬁﬁati§aﬁm9fafe%ﬁ%%ﬁa@@ a@m
EQ%HWOOYW'NQHEM%BIF@W%@FHH% The\ reasion RadWIRIish DMF at room

tg\r/r?ggrra%tt?r(rje tv?n?hrys,rtliet)ss,seaa\:/ggt ﬂ?rg(t?en through aluminium oxide.
Yield: (95 %)

Rs value: 0.65 (silica gel; dichloromethane/ethanol = 9:1)
Co1H21CIF3N3 O3S (487.92)

Mass spectrum: (M-HY = 486/488 (chlorine isotopes)

Example 5

5-chloro-thiophene-2-carboxylic acid-N-[1-methyl-1-(2,3,4,5-tetrahydro-1H-
benzo[dlazepin-7-ylcarbamoyl}-ethyl]-amide

0]
N 5

500.0 mg (1.03 mmol) 5-chioro-thiophene-2-carboxylic acid-N-{1-methyl-1-[3-
(2,2,2-trifluoro-acetyl)-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-ylcarbamoyl]-
ethyl}-amide are combined with 637.0 mg (4.61 mmol) potassium carbonate in

15 ml of methanol and 10 ml of water with stirring at room temperature and
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WO 2007/003536 -68- PCT/EP2006/063611 with ethyl acetate and

washed with water and sodium hydrogen carbonate solution (5%). The

Wfd A8 TAE3E36 dried with sodium.gglphate and evaporated TdowaANR&e83611
Yield: 9.3 g (94 %) 5 Rf value: 0.71 (silica gel; dichloromethane/ethanol =

9:1) C12H13NO3S (251.30) Mass spectrum: (M+H) + = 252 (d)
stiEeddanayi-ghitgihentenwesalivenyfdmirictianemidtpioaie peigtertbdown i.

\%’%’( TSR '&ﬂwlnﬁd with Wﬁter,,th reciﬁ%tﬁ’fe is filtered off and dried

5-ethynyl-thiophen-2-yl)-carbonylamino]-2-methyl- propionate are
igigp N SoyDcTupReRardt 890Cml THE and combined with 74.2 ml
N g)@@l){ﬂgw/@queous lithium hydroxide solution and stirred for 2
h at room temperature. THE is distilled off i. vac. And the residue is
Rextrdets @ 29 wsiicgigabreieiitametrapcdatbas Prens isAeiieatpwirhition =
8%1@9!95 agueous hydrochloric acid, the precipitate is filtered off and dried
at 50C In the vacuum drying cupboard. Yield: 8.4 g (95 %) Rf value: 0.20
Gsilfitz gy dichictdmBiiane/ethanol = 9:1) 20 C11H11NO3S (237.28)

m%&%ﬂw‘m: (Metald15238 €)= 390/392 (chlorine isotopes
2-(5-et ynnyI-thiopkq](\ehrLl)-g?yl)AA-dimethyl-4l(-|-oxazol-5-ong 23 Prepared

analogously to Example 3-a from 2-[(5-ethynyl-thiophen-2-yl)-

%!ig@y@mino]-2-methyl-propionic acid in acetic anhydride at 65C with
subsequent purification by chromatography on silica gel with the eluant
épetroleum ether/ethyl acetate = 2:1). Yield: 3.1 %(84%) 30 Rf value: 0.67

Shdargdhipetiensudr@mertinpaibihl L3rasetyk 2ok Bl rahnsisss] H-
BMass pessniny (Mddib Aot -methyl-ethyil-amide

100.0 mg (0.26 mmol) 5-chloro-thiophene-2-carboxylic acid-N-[1-methyl-1-
(2,3,4,5-tetrahydro-1H-benzol[dlazepin-7-ylcarbamoyl)-ethyl}l-amide are
combined with 43.0 pl (0.31 mmol) TEA and 27.0 il (0.29 mmol) acetic
anhydride in 5 ml THF with stirring at room temperature and stirred for 2 h at
room temperature. The reaction mixture is mixed with water, the precipitate is
filtered off and dried in the vacuum drying cupboard at 50°C.

Yield: 80.0 mg (72 %)

Ry value: 0.90 (silica gel; dichloromethane/methanol/conc. Ammonia solution =
80:20:2)

C21H24CIN; O3S (433.95)

Mass spectrum:  (M+H)" = 434/436 (chlorine isotopes)

Example 7

5-chloro-thiophene-2-carboxylic acid-N-[1-(3-ethyi-2,3,4,5-tetrahydro-1H-
benzo[djazepin-7-yicarbamoyt)-1-methyl-ethyll-amide
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WO 2007/003536 -89- PCT/EP2006/063611 f)
5-ethynyl-N-[1-methyl-1-(3-methyl-2 3 4 5-tetrahydro-1H-benzo(dlazepin-
WQI8MERBIBB6thylI-thiophene-2-cggboxylic acid amide AP$oluEi&i?0§6/063611
150.0 mg (0.7 mmol) 2-(5-ethynyl-thiophen-2-yl)-4,4-dimethyl-4H- 5
oxazol-5-one in 7.5 ml of toluene and 850.0 pl acetic acid is combined

with a solution of 134.2 mg (0.8 mmol) 3-methyl-2,3,4,5-tetrahydro-1H
benzo(dJazepin-7-ylamine i In 8.5 mI DMF with stirring and stirred

overnight at 65C. Th ye\rlﬂs>é/a ratgd to dryness i. vac.,
thafol afd fil rough alum|n|um

dissolved in dichlorometha
oxide. The filtrate 10 is conbi ith water, the pr cipitate is suction

filtered and dried at 55C in the vacuum drying cupboard. Yield: 260.0 mg
(96 %) Rf value: 0.43 (RP-8; methanol/NaCl solution (5%) = 6:4)

10222 ENBOZE (395 62 chio Magdpresttmcybidty e 38@IWD1-methyl-1-

RABE: %%Zg?ﬁe?g OO Ao -ethyi1-amide in 5 m

a&mﬁahle[bfmembhédi -kt 2.3.8 mdeiiady dieadl) potassium carbonate and 21.0
|n 7 Icarba 1-me I ethyl]-amide / 5 .

Lé @]é}% n[lHHB‘E @gl%&'yﬁ g; &Hgl\f{% o%t@]ﬂgera?ure and stirred for 3 h

al2edikoe feamﬁﬂmrahy"ﬂne-réactton mixture is mixed with water at room
th benz%d}ﬁa%ﬁg'&éé{;'ﬁ%%aﬁ AL IS Db S NRAR
cupboard at 50°C.

Yield: 60.0 mg (56 %)

R¢ value: 0.30 (silica gel; dichloromethane/methanol/conc. Ammonia solution =

80:20:2)

C21H26CIN5 028 (419.97)

Mass spectrum: (M+H)" = 420/422 (chlorine isotopes)
Exampie 8

5-ethynyl-N-{1-methyl-1-(3-methyi-2,3,4,5-tetrahydro-1H-benzo[djazepin-7-

ylcarbamoyl)-ethyl]-thiophene-2-carboxylic acid amide

S _
MNC@/ o} OW

(a) ethyl 5-trimethylsilylethynyl-thiophene-2-carboxylate

Under an argon atmosphere a solution of 32.5 g (138.0 mmol) ethyl 5-bromo-
thiophene-2-carboxylate in 320 ml acetonitrite and 640 ml THF is combined with
1.3 g (7.0 mmol) copper-(l)-iodide and 39.0 g (276.0 mmol) trimethyl-

silylacetylene with stirring, the mixture is stirred for 5 min and then 5.6 g (7.0
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O O\S/ cl 10 (a) 3-trifluoroacetyl-7-nitro-2,3,4,5-tetrahydro-1
H-benzo[d]azepine 12.5 g (51.39 mmol)
\3@if0076a0888€2,3,4,5-tetrahydro-}+1-benzo[d]azepine iPGU/EPA066063611
anhydride are dissolved in 18.9 ml (352.0 mmol) sulphuric acid 15 (conc.)

and at - 5C to 0C slowly combined with 3.6 ml (51.39 mmol) nitric acid

rfehoh) ‘BrichiHididHondiphatpBindhdereaction-dictilme s haldiech(d &eCl, in a
extracted with, gthyl tate rgani ase is dried on sodi

RO AT B IS L0 TR LA A e

retidinol .nYiidlehe1i. 4tigr&cDokeg 12 R atoenOtéB(mlistugelgvaporated down i
dichlgromethane/ethanpl = 95: 2H111=3N203 (288.22) Mass .

LR S e DO RS T SR BopA B AT

delt!iBotyd 7natno- 2 3tdr 5-téteatmggoidb phaefdllazépd-8rcaddixyl atelSh@lg and
17.34 ) 3-trifluaroacetyl-Z:nitro-2,3,4,5-tetrahydrp-1H- ..

S R e TR S S B s vatay e

reniplihatd iscaiotiohyitkenddesdldtied.and stirred for 30 min at room

\tieeq(;'gper&:taunr%a-twe reaction solution is combined with 1.88 g (17.69 mmol)
Sodium-Garbonate and 5.0 ml of water and while cooling with an ice bath

& saluto T3 980g (8, 3ktminoh) dittertetinlydchitairbenatd)in 15 ml THE

(it% rﬁetg 'p(élg H]i mixture is stirred for 1 h at room temperature. Then

fsoftible \matter is filtered off, the 10 filtrate is combined with ethyl

Meetaspaciiunashediti)Sat. Sodi@&chloride solution. The organic

phase is dried on sodium sulphate and the filtrate is evaporated to

dryness i. vac.. Yield: quantitative Rf value: 0.81 (silica gel;

(Hichlo@@istanid/dtmienle=206 B DFICIBEIBoN204 (292.33) Mass

s A T SAR gty strmevisiianyiethynyhiophene-2-

carboxylate in 185 ml of ethanol is combined with 730.0 ml (1.46 mol) 2-molar

agueous sodium hydroxide solution and stirred overnight at 50°C. The reaction
mixture is evaporated to dryness i. vac., combined with water and washed with
dichloromethane. The aqueous phase is acidified with 6-molar aqueous
hydrochloric acid while cooling with an ice bath, the precipitate is filtered off and
dried at 50°C in the vacuum drying cupboard.

Yield: 8.9 g (41 %)

Rs value: 0.64 (RP-8; methanol/NaCl solution (5%) = 6:4)

C7H40,S (152.17)

Mass spectrum: | (M-HY =151

(c) methyl 2-[{5-ethynyl-thiophen-2-yl}-carbonylamino]-2-methyi-propionate

A solution of 6.0 g (39.4 mmol) 5-ethynyl-thiophene-2-carboxylic acid in 180 ml
THF is combined with 20.6 mi (118.3 mmol) DIPEA and 13.9 g (43.3 mmol)
TBTU with stirring and stirred for 10 min. Then 6.1 g (39.4 mmol) methyl 2-
amino-isobutyrate hydrochloride is added and the mixture is stirred overnight at

room temperature. The reaction mixture is evaporated fo dryness i. vac., mixed
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7-nitro-1 ,3,4, 5-tetra hydro-benzo[dlazepin-2-one 20 5.1 g (17.3 mmol)

tert. Butyl 7-nitro-2,3,4,5-tetrahydro-benzo[d]azepine-3- carboxylate in 50
wibcfosnydeessate and 70 ml of waggy are combined with 8O UE@2068/063611
mmol) sodium metaperiodate, 0.54 g (2.60 mmol) ruthenium chloride*H20
with vigorous stirring and stirred for 3.5 h at room temperature. 25 Then

vilie wtpeiuddetatatieidsifitered withthatdtratelisedionhingdrogibretaybonate
acetate and washed with sodium displphite. solutipn (10%) and sat
BRI b B SBIABNS FHEDH (o CEALE RO SHoelor L fpimRerated

danehtheddtrate is evaporated to dryness i. vac.. The residue is dissolved
in 60 ml, dichloromethane, 6.0 ml TFA are added and the mixture is stirred

@9§%ht9§§£ﬁ£eaaion solution is evaporated to dryness i. vac.,
Riorahised. Witlisitleh b miietharenetsinedathtinokbteddnd sat sodium

ydro solution, dried on sodium sulphate and evaporated

¢&%£Vg‘g§%gué{§§£‘g®ield: 2.3 g (65%) WO 2007/003536 -72-

WPASE/ ER200610636 LU-+RA Value: 8.88Fsilica gel; dichloromethane/ethanol
=9:1) CioH10N203 (206.20) Mass spectrum: (M+H)+ = 207 5 (d)
8-amino-1,3,4,5-tetrahydro-benzo[dlazepin2-one/

(@yamirBiE 3th Srigttalopdrerb@n b i szepjte 21ond- 218 H(HipPomimol)_acid
8-nitro-1,3,4,5-tetrahydro-benzo[d]azepin-2-one / 7-nitro-
1,3,4,5-tetrahydro-benzo[d]azepin-2-one are dissolved in 40 ml of

Methedibliand @l costthih2d(GAt1I80Y IrtigidtdiEriDod)-Theparivareiie]-2-methyl-
hydrogepated in a Parr, a fus at room tem £ r :

T S B T R R el 8 v

e\ apoidiet 2 owmoi) Viamo Miedd e 6d syl in e hiRf wadide: Solidicsilisacyelirred for

ésjg::axcl r{a?r% ?ﬁ_;ﬁéigtlu O;ﬂ?é@d%‘s‘?n%%%%!\l%% (¥\7n6d%%é '}/!eas%ue is extracted

with dichloromethane. The aqueous phase is acidified with 3-molar aqueous

hydrochloric acid, the precipitate is fillered off and dried at 50°C in the vacuum
drying cupboard.

Yield: 8.4 g (95 %)

R¢ value: 0.20 (silica gel; dichloromethane/ethanol = 9:1)

C11H11NO3S (237.28)

Mass spectrum:  (M+H)" = 238

) 2-(5-ethynyl-thiophen-2-yh)-4. 4-dimethyl-4H-oxazol-5-one

Prepared analogously to Example 3-a from 2-[{5-ethynyl-thiophen-2-yi)-
carbonylaminol-2-methyl-propionic acid in acetic anhydride at 65°C with
subsequent purification by chromatography on silica gel with the eluant
{petroleum ether/ethyl acetate = 2:1).

Yield: 3.1 g (84%)

Rf value: 0.67 (silica gel; petroleum ether/ethyl acetate = 7.3)
C1iHoNO,S (218.26)

Mass spectrum:  (M+H)" =220
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(e) 5-chloro-thiophene-2-carboxylic acid -N-f1-methyl -I-(4-ox0-2 3 4 5-
tetrahydro-IH-benzo[dlazepin-7-vicarbamovl)-1-methyl-ethyll-amide / 20
VB QI00-DIRT B e-2-carboxylic acigegN-fl-methyl-1-(2-oxoRXZAES2006/063611
tetrahydro-1 H-be nzofdlazepin-7-vicarbamovl)-1-methyl-ethyll-amide
Prepared analogously to Example 1 from 2-[(5-chloro-thiophen-2-yl)-
f):arboﬁthvnol—leetththabitﬁumamdtvmm H ATt ravidicahtl-benzoldlazepin-
Hazepir ° / L de-benzo[d]azepln 2-
one in DMF with subsequent purlflcatlon by chromatography on silica gel

Wlt he eI ( |chI eth let I 10 I
Iue E‘) ca% rJPdn"hni]org féjﬁ ano @? %lg 9 4%%{&%[ aH-
dEéQdﬁZD@ﬂ‘éE@B% (mDBfg@)Mnsﬁsp@ﬁ@m MMGEE{)CHtIdO@mSK(WGHM@’I a

es 007/ 53 R 0, llowing
ou(r%fds may %?:eépar naﬁ%%todilzzggfiéa%[%%idwq ;gtructural
Henmﬂa}a{zelmim%ssapemb(s) REvaluBdF hatht SiepREeNdraiired oyRregbh at

qsgg:@llorfne Tmethan o car%éog %)a%@rgk%gltgoéwgss i v@c dissolved in

loro |ophene
chchdokbrmaw*reihylahclemannhwtwm@d Bwstghhgtivoimium oxide. The filtrate

e W R R e de
tholudonum drying cupboard.

Yield: 260.0 mg (96 %)

R: value: 0.43 (RP-8; methanol/NaCl solution (5%) = 6:4)

CoaH2sN30,S (395.52)

Mass spectrum:  (M+H)" = 396
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6:4) 5-chloro-thiophene-2-carboxylic
acid-N-[1-(7-ethyl-6,7,8,9-tetrahydro-5H- pyra zi no|[2,

VBQRRRAHIRCERGrbam oyl)-1-methyigethyl]-amide 12N~ 10034 kM4¢HEH03611
29 min-N 11/01 (HPLC-MS) 420/422 method 1 (chlorine isotopes)
5-chloro-thiophene-2-carboxylic

Exampig®(1,1,3-trimethyl-2,3,4,5-tetrahydro-1 H - benzo[d]azep in-7-ylca
rbamoyl)-ethyl}-amide (M+H)+ =0.40 13 N 164% N (RP-81 No a

ﬁ@%ﬁ'}@ﬁtﬁi%ﬁ‘@@%%@%@ %@W?{-ﬁ%th‘fﬂ— l'_—{igmﬁﬁ,t@ﬁetrahyd ro-

5-chloro-thiophene-2-carboxylic acid-N-[1 -me ?/
14BhaeayAlazepn-Etigararsnayl)-1-methyl-ethyll-amide /

FERRIE AR YA QBQL‘@LW'P1%W&%§S\%Q%@§§§§-te7ff’ahyd ro-

PCT/EP2006/063611 No. Structural formula ass peak(s) Rf value
8-herigdparpitamdcabaqogts innatyy-e thuld-aide (RP-8; 0 0 5/ e,
450/452 methanol: (bromine isotopes) 5% NaCl solution = 6:4)
5-bromo-thiophene-2-carboxylic acid-N-[1-methyl-1-(3-methyl

-2,3,4,5-tetrahydro-
0
NWP(
N
° O s Ci
0"\

+
0
C@L
. N\”>(N
o S._.c

(a) 3-trifluoroacetyl-7-nitro-2,3,4 5-tetrahydro-1H-benzo[dlazepine

12.5 g (51.39 mmol) 3-trifluoroacetyl-2,3 4, 5-tetrahydro-1H-benzo|dlazepine in
30 mi acetic anhydride are dissolved in 18.9 mi (352.0 mmol) sulphuric acid
(conc.} and at — 5°C to 0°C slowly combined with 3.6 ml (51.39 mmol) nitric acid
(65%) and stirred for 1 h at 0°C. The reaction mixture is added to water,
extracted with ethyl acetate, the organic phase is dried on sodium sulphate and
evaporated to dryness. The residue is recrystallised from ethanol.

Yield: 10.4 g (70 %)

R: value: 0.78 (silica gel; dichloromethane/ethanol = 85:5)

CiaH14F3N,05 (288.22)

Mass spectrum:  (M+H)* = 289
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1 H-benzo[d]azepin-7-ylcarbamoyl]-ethyl}-amide 18 -N 42 % (M+H)+=
0.61 NN (aluminium 00 S s, 476/78 oxide;dichlo (bromine isotopes) .
YéthettiiEPetithol = 95:5) -71- PCT/EP2006/063611
1-[(5-bromo-thiophen-2-yl)-carbonylamino]-N-(3-methyl-2,3,4,
5-tetrahydro-1 H-_benzo[d]azepin-7- ane-1-carboxylic aci

ide'Bs Bytx { 4 ' S Sl 08
solution = 6 :4)
1-&5- hloro-thiophen-2- I)-carbonKIam_ino]-N-(3-methyl-2,3,4,5-tetrahydro-
4010 BLAo TR H - V1N AR R eotb Ry RS AT He 20 N
@AM NIANGD Ord THAKS 2 SHRTERE WEHHORES)mI (20.81 mmol) 2-molar
3-[(5-chloro-thiophen-2-yl)-carbonylaming]-N-(3-methyl-2,3,4,5-tetrahydro-
SPHUBLRYB[E14F8 SRLIDN- RFRPNIRSHRS pHE AU ISR ARORYRE REER kit eTE
iA@Y <Mt 75 DbMIBEE (ah3P2O4 (e arinmiseiPre8IW @arbonate and

2007/003536 75 PCT/EP2006/063611 No. Structural formula Yield
fasal Bémg;%m@l@rcoohng with an ice bath a solution of 3.98 g (18.21

mmol ) di-fert.-butyl-dicarbonate in 15 ml THF is metered in and the mixiure is
stirred for 1 h at room temperature. Then the inscluble matter is filtered off, the
filtrate is combined with ethyl acetate and washed with sat. Sodium chloride
solution. The organic phase is dried on sodium sulphate and the filtrate is
evaporated to dryness i. vac..

Yield: quantitative

R¢ value: 0.81 (silica gel; dichloromethane/ethanol = 95:5)

CqsH20N204 (292.33)

Mass spectrum:  (M-isobuten+H)" =237

(c)  8-nitro-1,3,4,5-tetrahydro-benzo[dlazepin-2-one /

7-nitro-1,3.4 5-tetrahvdro-benzoldlazepin-2-one

5.1 g (17.3 mmol) tert. Butyl 7-nitro-2,3,4,5-tetrahydro-benzo[dlazepine-3-
carboxylate in 50 ml of ethyl acetate and 70 ml of water are combined with 8.9 g
(41.63 mmol) sodium metaperiodate, 0.54 g (2.60 mmol) ruthenium
chloride™H,O with vigorous stirring and stirred for 3.5 h at room temperature.
Then the insoluble matter is filtered off, the filtrate is combined with ethyl
acetate and washed with sodium disulphite solution (10%) and sat. Sodium
chloride solution. The organic phase is dried on sodium sulphate and the filtrate
is evaporated o dryness i. vac.. The residue is dissolved in 60 mi
dichloromethane, 6.0 ml TFA are added and the mixture is stirred overnight.
The reaction solution is evaporated to dryness i. vac., combined with
dichloromethane, washed with water and sat sodium hydrogen carbonate
solution, dried on sodium sulphate and evaporated to dryness i. vac..

Yield: 2.3 g (65%)
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Last Step Rf Name 5-chloro-thiophene-2-carboxylic acid-N-[1
-(3-methyl-2,3,4,5-tetrahydro-1 H- benzo[d]azepi
WQ-YRAFBEREYA-ethyl)-amide 22 2634 (M-H)-= (R0.45 PR NEFS08(063611
452/4 methanol/ (chlorine isotopes) 5%NaCl solution = 6 :4)
(R)-5-chloro-thiophene-2-carboxylic

Faci@ Nef 10 (S2nieitioa-ges. mtsh&@m?@ae@ihanol 9:1)

epﬁo{\qiggz?ggs@g carbamoyl]-1-phenyl-methyl}-amide 23 ~ 57 %
(M+H)+=rv'o s a 506/08 (chlorine isotopes)

NassGRegiuptiene Mediboxylic = 207
acid-N-[3-tert.-butoxycarbonyl-1-(3-methyl- 2,3,4,5-tetrahydro-1
H-benzo[d]azepin-7- ylcarbamoyl] propyl} -amide 24 or+ 2% (M+H)+= 0.48
(di N Rrarpine1 84 S=tetnamydromks IBZ8RIBrd® htopes) 5%NaCl
solution aﬁ@r@ ﬁ?ﬂ'@@e%ﬂ%?&%@iﬁ@f@%@éﬁn 2 -one
acid-N-[2-hydroxy-I-(3-methyl-Z;3;4,5-tetrahydro- T
H-benzo[d]azepin-7-ylcarbamoyl]-ethyl)-amide H

2.3 g (11.2 mmol) 8-nitro-1,3,4,5-tetrahydro-benzo{dlazepin-2-one / 7-nitro-

1,3,4,5-tetrahydro-benzo[d]azepin-2-cne are dissolved in 40 ml of methano!l and

combined with 300 mg Pd/C 10%. The mixture is hydrogenated in a Parr
apparatus at room temperature at 3 bar hydrogen pressure for 17 hours. Then
the catalyst is filtered off and the filtrate is evaporated down i. vac..

Yield: 1.51 g (77 %)

Rf value: 0.10 (silica gel; dichloromethane/ethanol = 85:5)

CioH12N20 (176.22)

Mass spectrum:  (M+H)" =177

(e)  5-chloro-thiophene-2-carboxylic acid-N-[1-methyi-1-(4-0x0-2,3,4,5-
tetrahydro-1H-benzoldlazepin-7-vlcarbamovi)-1-methyl-ethvil-amide /

5-chloro-thiophene-2-carboxyvlic acid-N-[1-methvl-1-(2-0x0-2.3.4.5-

tetrahydro-1H-benzo] d]azebin-7-ytcarbamovi)-1 -methyi-ethyll-amide

Prepared analogously to Example 1 from 2-[(5-chloro-thiophen-2-yl)-
carbonylamino-2-methyl-propionic acid with HATU, NMM and 8-amino-1,3,4,5-
tetrahydro-benzofd]azepin-2-on/7-amino-1,3,4,5-tetrahydro-benzo{d]azepin-2-
one in DMF with subseguent puriﬂcaﬁon by chromatography on silica gel with
the eluant (dichloromethane/ethanol 100:0 to 92:8).

Yield: quantitativ

Rfvalue: 0.40 (silica gel; dichloromethane/ethanol = 9:1)

C1aH20CIN5O3S (405.90)

Mass spectrum:  (M+H)" = 406/408 (chlorine isotopes)



25 20% (M+H)+=0.51 ‘N N (RP-8; o c 5! ci 422/24 methanol/ (chlorine
isotopes) 5%NaCl solution = 6 :4) 5-chloro-thiophene-2- carboxg C
WEEROBABARBRY-1-(3-methyl-2,3,43-tetrahydro- 1 PCT/EP2006/063611
H-benzo[d]azepin-7-ylcarbamoyl]-propyl)-amide WO 2007/003536 -76-
PCT/EP2006/063611 No. Structural formula Yield Mass peak(s) Rf value
The fakewieg RMSHRISEIY Pop[rpard-anele@rasly 1A Exsaetiotine
isotopes) 5-chloro-thiophene-2-carboxylic
cid-N-[1-(3-methyl-2,3,4,5-tetrahydro-1 H- benzoldlazep in-7-ylcarba m

hYe-butlSEHGIwEhRIE Y » 0.46 | " 481 (RPIG1EPEIEmetharftsiyalue of
chloring isotopes) 5%NaCl solutiqgri-ag¥ste= =6:4) 457/9 (chlorinB:
sotopes)jSardforo-thiophene-2-carboxylic
Ar\ir‘l !\| 9] {1 ’) /| fl’lﬁ'lnl 1 \Il\ 1 /Q m fh\l| ') 3,4, tetrah\ldro 1 T3
—|-8Aenzc [dj@gjﬂ&%arbamoyl] et}@ﬁl}%amlde (M+H)' = (F'QP .
434/436 (chiorine |
isotopes) §% NaCl
solution =
6:4)

5-chloro-thiophene-2-carboxylic acid-N-[1-methyl-1-(1,1,3-frimethyi-2,3,4,5-
tetrahydro-1H-benzo[dlazepin-7-ylcarbamoyl]-ethyl}-amide

11 L 1 0/0 (M"'HY = 017
“Q/’“\ (RP-8;
N"ZNMX 422(424 methanol:
N
S . .
o OWC‘ {chlorine isotopes) | 5% NaCl
solution =
6:4}
5-chloro-thiophene-2-carboxylic acid-N-[1-{7-ethyl-6,7,8,9-tetrahydro-5H-
pyrazino[2,3-dlazepin-2-ylcarbamoyl)-1-methyl-ethyi]-amide
12 \H/L 100% (M+H)' = 3.29 min
;}:j {HPLC-MS)
420/422 method 1

(chlorine isotopes)

5.chloro-thiophene-2-carboxylic acid-N-[1-(1,1,3-trimethy!-2,3,4,5-tetrahydro-1H-
benzo{djazepin-7-ylcarbamoyij-ethyl}-amide

N%(N (RP-8;
s S\ oy 406/408 :
© GW methanol:

{chiorine isotopes) | 5% NaCl

solution =
6:4)
5-chloro-thiophene-2-carboxylic acid-N-[1-methyi-1-(3-methyi-2,3,4,5-tetrahydro-

1H-benzo[dlazepin-7-ylcarbamoyll-ethyi}-amide




28 eenzyl N NI -NN O S/ Cl 0 5-chloro-thiophene-2-carboxylic
acid-N-%Z-(l-benzyI-imidazol-4-yl)-1-(3-methyl- 2,3,4,5-tetrah¥dro-1
WiheRe [Q%’@n-7-y|carbamoy|]-e't|4yl)-amide 29 1 Me o0& 4=4E2)9R/063611
(chlorine isotopes) 5-chloro-thiophene-2-carboxylic acid-N-[3-methyl sul
hanyl-1-(3-methyl-2 3 4 5- tetrahydro-1
HYSenzoRITASESR FPiE s bamoy)-profi-amide MAS8ReERR (M+HF+EINE ©
aluminium " o s cl 446/8 oxide; (chhstifteizotopes) dichloro- mettitane/
ethanol y§Red) WO 20077003536 _77- PCT/EPZ2006/063611 NO.

1 +. CQtan. Rt Name
Struetural-formula-Yield-Mass-peakfs)Rf-value-pr—Last-Step-Rt-N b
1-[(5-ch

n-2- | Ycarbony|&#% Teno]-N-(BdirEthyi-2, 3,4, |
b-tetrah eﬂ,}gfd]azsepin-%yl)-cyclohe an8-41-carboxylic Tl
amide S O 450/452 methanol:

(bromine isotopes) | 5% NaCl

soiution =
6:4)
5-bromo-ihiophene-2-carboxylic acid-N-{1-methyl-1-(3-methyl-2,3.4,5-tetrahydro-
1H-benzo[d)azepin-7-ylcarbamoyl]-ethyl}-amide

18 ANCD\ 42 % (MH)+= 061
N\'QN {aluminium
e 476178 oxide;dichlo
{(bromine isotopes) | romethane/
ethanol =
95:5)
1-[{5-bromo-thiophen-2-yl)-carbonylamino]-N-(3-methyl-2,3,4,5-tetrahydro-1H-
benzo[d]azepin-7-yl)-cyclopentane-1-carboxylic acid amide
19 ”“CD\ 75 9, (M+H)+= 0.32
N\QN (RP-8;
g ats 432/34 methanol/
(chlorine isotopes) | 5%NaCl
solution =
6:4)
1-[(5-chloro-thiophen-2-yl)-carbonylamino]-N-(3-methyl-2,3,4,5-tetrahydro-1H-
benzo[djazepin-7-yl)-cyelopentane-1-carboxytic acid amide
20

450/52

ROSNs 2% | (e
=
N
N
S
[e] O}vm

{chlorine isctopes)
3-[(5-chioro-thiophen-2-yl)-carbonylamino]-N-(3-methyi-2,3,4,5-tetrahydro-1 H-
benzo{dlazepin-7-yl)-tetrahydrothiophene-3-carboxylic acid amide

21 A 48 % (MeH)+=
A
N
S o 392/94
v

{chlorine isctopes)




The following compounds may be prepared analogously to Example 2:
NQ. Structural formula Yield Mass peak(s) Rf value or Last Step 4 Name
hean(s) PO (g 2p06/063611

WE@URHY9258.52 86/0 (aluminitf-N N 422/424 oxide
chlorine isotopes dichloro- methane/ ethanol = 95:5)

R-f*h!orﬂ-?@%Mbo&yﬁeaciH-!\.l-f?-methOV\'-l-/3-meth\,/!-2 3.4.5-
lPanydr3tt B B{Aze pin-7-ylcidmoy)-p ST 28AE 30 0.4 KPiKe ©
40% (MHH) _ (RP-8; N s 01 404/406&¢h&thRnol/ chlorine isotopesht
5%NaC] jeahdion =6 :4)
L-[(5-chior iR Ty D ear ORI AR Y a2 Skt stiahygro-
1 H- benzo%c%aze%n_-7%yl?-%lopropane-l-carboxy ic acid amide 31 60 %
M+H)' + G E2IEER T Py R e U gD 58 dichloro- N o methane/
22 » 26 % (M-H)-= 0.45
" {RP-8:
o ;HSTCI 452/4 methanol/
o (chloring isotopes) | 5%NaCl
solution =
6 :4)
(R}-5-chioro-thiophene-2-carboxylic acid-N-[1-(3-methyl-2,3,4,5-tetrahydro-1H-
henzo[dlazepin-T-ylcarbamoyl}-1-phenyl-methyt}-amide
0
N
SN 506/08
o DW
{chiorine isotopes)
8-chioro-thiophene-2-carboxylic acid-N-[3-terf.-butoxycarbonyl-1-(3-methyi-
2,3,4,5-tetrahydro-1H-benzo[dlazepin-7-ylcarbamoyl}-propyl}-amide
v (RP-8;
© oﬂ}/‘“ 40810 methanol/
{chiorine isotopes) | 5%NaCl
solution
=6 4)
5-chloro-thiophene-2-carboxylic acid-N-{2-hydroxy-1-(3-methyl-2,3,4,5-tetrahydro-
1H-benzol[dlazepin-7-ylcarbamoyl]-ethyl}-amide
o \
2% WOQ 20 % (M+H)+= 051
= N N (RP*B;
o OW@ 422124 methanol!
{chiorine isotopes) | 5%NaCl
solution
= 6 4)
§-chloro-thiophene-2-carboxylic acid-N-{3-hydroxy-1-(3-methyi-2,3,4,5-tetrahydro-
1H-benzo[dlazepin-7-ylcarbamoyl]-propyl}-amide




chlorine isotopes ethanol/ ammonia = 80:20:2)

LB

hen-2-yl)carbonylamino]-N-(3-methyl-2
pin-7-yl)-cyclobutaffe-1-carboxylic acid

Sty e 3611

2007/003536 -78- PCT/EP2006/063611 No. Structural formula Yield

Rt Name 22 07004 /I\/I.l.l—l\.l.— 034/

Nace naalk{c

fvallia.or.-l.act Qh:\n

3,4,5-te
acid am

DD IJ\.; l [ & Sw J N ) 5wy T

\I '(RP ‘gi,}fﬁtbrﬂzqg&%f o\/ methano\?l (chlor r;né |sof°opggs9 5%Na IW:‘"‘ie or
M-H)-=|solution 428/30 = 6:4) (chlbAfS$dtopes Re
1-[(5- chﬁdﬁanﬁhlophen -2- yl)carbonylamlno] -N-(3- methyl -2,3,4,5- tetrahydro-
F4-benzof III l -yh=cyclopent=3=ene=1=carboxyticacid-amide(RP
M+H)+%+ 078 I-N N (RP-87 W o0 s Br/ 42/ fethanol/ p\/
bromin |sotopes) Cl §olut| n =6:4) 418/2

L-[(5-bromo- thIOphenOZ -yT)car onyl mino]-N-(34methyl-2,

rahydro -1 H- benzo[d]azepin-7-yl)- cyclﬁ peM-Breechbarhoxylic

b‘\‘Fci*zloro -thiophene-2-carboxylic acid-N-{1-(3-methyl-2,3,4,5-tetrahydro-1H-
benzo[dlazepin-7-yicarbamoyl]-but-3-enyl}-amide

2 Ny
! LYY S 55 % (M+H)+= 040
AN, (RP-8;
o z \5/ ol 459/61 methanol/
(chlorine isotopes) | 5%NaCl
(M-H)-= solution
=6 :4)
457/9
{chicrine isotopes)
5-chloro-thiophene-2-carboxytic acid-N-[2-(1,2,4-triazol-1-y1)-1-(3-methyl-2,3,4,5-
tetrahydro-1H-benzoldlazepin-7-ylcarbamoylj-ethwyl}-amide
28 Benzyt
N
o Sl
OW
5-chioro-thiophene-2-carboxylic acid-N-[2-(1-benzyl-imidazol-4-y)-1-(3-methyi-
2,3.4,5-tetrahydro-1H-benzold]arepin-7-ylcarbamoyl}-ethyl}-amide
SMe
N
N .
S 452/54
o
(chlorine isctopes)
5-chloro-thiophene-2-carboxylic acid-N-[3-methylsulphanyl-1-(3-methyl-2,3,4,5-
tetrahydro-1H-benzoldlazepin-7-yicarbamoyl-propyl}-amide
34 G
_ 8% (M+H)+= 0.79
Kj}ﬂq . (aluminium
N o 3, €l 446/8 oxide;
o 4 {chlorine isotopes)
dichloro-
methane/
ethanol =

95:5)




The following compounds may be prepared analogously to Example 8:

O{}lé)séo([)?? %3,%36 79- PCT/EP2006/063611 No. Structural formula Yield
Pvalue or Last Step Rt Name 16 quantlta!2 i @P%—%ﬂ)aj%%ﬂ

3.27 min (HPLC-MS; 422 method 2) 5-ethynyl-N-[1-(3-cyclopropyl-2, 3,4,

5 +\.t|u } }yg%:’nc/lilj—:'ahmn7ordjazepl n-7

ylcarbamoyl)-1-me eﬁ1yl] th|opheni(gfE—‘é-carboxi\/"li’lésa@f*cii KRdide 1
juantitative (M+H)* = 3.29 min (HPt&IMSP 424 method 2) 5-eth R
ynyl-N- [lmaneéhyl -1-(1,1, 3-trim ethyl -2, 3,4, 5- tetrahyd ro-4H- benzo[d]aze

}i n-7- yiga %Wb’r)ﬁ'-&h%‘dbﬁ’éh %'Wé&%iﬂﬁyérﬁ'ﬂb’]"r{r‘é@'}ﬁ&hw 23, H%Utéi'éﬁwwc! 3o
5 5-chlor hene-2-carbox

-thi
b N R AR - 2 PR AR -1
H-benzo[d]azepin-7-ylcarbamoyl]propyl-amide 0 NNIClI N _ O 10 93
mg (0.15 mmol) 5-chloro-thiophene-2-carboxylic acid -N-[3-tert.-
butoxycarbonyl-1-(3-methyl-2,3,4,5-tetrahyd ro-1 H-benzo[d]azepin-7-
Mheatbdonayl-peopydaasdeayr deqrdpaecetivatialo guusivor&aeetipladd in 1
ml dichioromethane with stirring at RT and stirred for 1.5 h at room
temperature 15 and concentrated by evaporation. Yield: 78.0 mg (92 %)
CHeH24GINBO4YE [adub59) Mass spiédtrum: (M-Aaps reakB)52 (chiBrirpdue or

isotopes) Last Step R

7Rf value or

Name

15 ] 56 %, (MeH) = 0.52

{aluminjum
N
d?' N 422424 oxide:
_N G S o _
SN/

chiorine isotopes dichloro-

methane/
gethanot =
95:5)

5-chloro-thiophene-2-carboxyiic acid-N-{2-methoxy-1-(3-methyi-2,3,4,5-
tetranydro-1H-benzo[djazepin-7-ylcarhamoyl)-ethyl]-amide

30 ;
NTX"‘ 40 % (M+H)" = 0.41
( I - (RP-8:
> 404/406

methanol/

chloring isctopes | 5%NaCl
solution
=6 :4)

1-i(5-chloro-thiophen-2-yljcarbonylamino]-N-(3-methyi-2,3,4, 5-tetrahydro-1H-

benzo[dlazepin-7-y!)-cyclopropane-1-carboxylic acid amide

31 k¢) + i
0% (MH)” = 0.62 (silica
. ] gel dichloro-

/N(- g ) i S o 418/420 methane/

chiorine isotopes ethanol/
ammonia =

80:20:2)

1-[(5-chioro-thiophen-2-ylicarbonylamino]-N-(3-methyl-2,3,4, 5-tetrahydro-1H-

benzofdlazepin-7-yl)-cyclobutane-1-carboxylic acid amide




WO 2007/003536 -80- PCT/EP2006/063611 Example 36

V&Fa

-78-

-5-chloro-thiophene-2-carboxylic acid-N-[3-(1

APRIMNBIARA -(3-methyl- 5 PCT/EP2006/063611

2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-ylcarbamoyl)-propyl]-amide N=N

N_N

N Cl N p (a) (R)-2-tert -butoxycarbo

nylamino-4-cyano-

utvrrr

MRy 10

combiné
with stir

VA AR L=l
TAHALUTC

S6H58 PG (R)-N-a
d with 2.30 ml (24.3 mmo

(Yé?f?’-butoxy
)ilaséfiteanhy

c4A5S Wﬁkﬁ)glutawﬁﬁéaﬁf% or

dride in 55 ml of |

yidine

iNgeg TOOm temperature a

o Aanorat
IQ < VMPUI MLL/

nd stirred f

\V.Wial
UV\III l

(0]

1. caombhined.aaith
IS-COHHAHEU-With

20 . The reactio

n

athyvl

acetate|a
NaCl sg
concentrat
on silica
Do) Rf v
C10H1¢
R)-[3-c
7-ylcarh

mes with 50 E% citric
a |c Qhase is|dried on

njivac..

nd w,
Iut on.
y eva‘b

)N204 (228.25) Mass spectrym: (M-H)/

amoyl)-propyll-carbamate 25 1.0 g (4

II
6 DTUT

hen itis |
tgel (eluant: dichloromethane/methang
alue: 0.3 (silica gel; dichlorormethane/m

yano-1-(3-methyl-2,3 4,5-tettahydro-1H

afibk-Eind 3 times wi

ethanel = 9:1) 20
728746 (D) tert.buty
- benzo%dlazegrn-

dcfjﬁl 18 isotopes

sodium sulphate an
drifed by chromat
D|(Jreting.iswtisler)3. 1

i Sat.
dRP-8;

agedpinyl/
GgNE8)

solution
=64}

R)-2-te
DMF an

rt! - brengreariiglatiiherday nacb ity ficreetityid e istaty e 10 ml
d;»shi:rrs@rjan&thnr% gy%&ath)rTcBdexanﬁhaﬂ&mb (20.1 mmol)

WO 20(

troom u—;nrp

T IUI OU II“IB.SIO}ICII J.
0-1H-benzo[d]azepin-]
CTgEPZOC 6/063611

tra
03

g (40t mmot)-3-
7{Ylarifrie is added
47416

{bromine isoiopes)

0.32

and. the
(RP-8;
methanol/
5%NaCl
solution

=6:4)

benzo[d]azepin-7-y!)-cyclopent-3-ene-1-carb

oxylic acid amide

1-{(5-bromo-thiophen-2-yl)carbonylamino]-N-{3-methyl-2,3 4,5-tetrahydro-1H-

The following compounds may be prepared analogously to Example 8:




5

10

15

mixture is stirred overnight at 35C. The reaction mixture is evaporated to

dryness i. vac. And extracted with ethyl acetate. The organic_phase is
Vi WitA&HREm sulphate and ev@dorated down i. vac.ﬂﬂffﬁ?%g%/%%ﬂ

purified by chromatography on silica gel (eluant:

dichloromethane/methanol 95:5). 5 Yield: 450 mg (29 %) Rf value: 0.15

(silica gel; dichloromethane/methanol = 95:5) C21H30N403 (386.49)

M&SS SpeelidilirallYotrirta= 5o/ 1UWeldert.butyl Mass peak(s} R: value or
(R)-[l-(3-methyl-2,3,4,5-tetrahvdE}(\§-§slt-|S?erpzo[jlazepin-?- R
ylcarbamayl)-3-(1 H-t@tra7nl-‘3-y|l-pmpy?-rarh amate 200 mg (0.5 ?rrfmnl)
tort. butyla®)E[3-cyano-1-(3-methyl-2,3,4,5-tetrahydro-1H-
behzo[d]azepin 7yl iamoyl)-pr amate are placed in 1 3l 43R
and 15 %‘W &@1@{?2%@%%&%%%5%&%@3%% and 66 MgHEL.23s;
mmol) ammonium chloride. The reaction mixture2s stirred overnig rﬁgd;‘od 2)
100C, then_acidified with TEA and separated using RP_material (eluant:
water/acEtBHiRIENd S Bewisperpy-id 5 aip g ey 2 dd s Rird 1IN 703
429.53) Massuspgetrumathiiethy)HiodBo¢d)-carboxylic acid amide

-2-amino-N=(3-methyt-2; 3,4, 5 tetrahvdro-TH-benzo[dlazepin-7yk) 4k;
I—Iﬂetrazo -5V r‘g%"i e25.49 .Buﬁﬁ’@tf@‘éepmo(lyféﬂ?ﬁutyl ?itZ:Lréf\]As-

R)-[1-(3-m ~7,3,4,5-tetréthydro-1H- 424 ’
benzo[d]azepin-7-ylcarbamoyl)-3-(1H-tetrazol- -yI)-propyI]-carbarnﬁ‘t%the?f’ez)
stirred in 1 ml of 2 molar agueous hydrochloriclacid.at 50C for 2.5 h and
then evapoifutat¥d dieibds -Go' visret 2.ty 389 9py e 16 1EEEsRergazepin-T-
329.41) tass:specietnml-hirtd)e=2330AL0: 200 4008536 -82-

AT IO AQALIALD L 4-4

C1T/EFZUUG0/U0S01 1L

Example 35

5-chloro-thiophene-2-carboxylic acid-N-[3-hydroxycarbonyl-1-(3-methyl-2,3,4,5~
tetrahydro-1H-benzo|[dlazepin-7-ylcarbamoyijpropyl-amide

93 mg (0.15 mmol) 5-chloro-thiophene-2-carboxylic acid-N-[3-tert.-
butoxycarbonyl-1-(3-methyl-2,3,4,5-tetrahydro-1H-benzo[dlazepin-7-
ylcarbamoyl}-propyl}-amide are combined with 1 ml trifluoroacetic acid in 1 ml
dichloromethane with stirring at RT and stirred for 1.5 h at room temperature
and concentrated by evaporation.

Yield: 78.0 mg (92 %)

C21H24CIN3O4S (449.959)

Mass spectrum: (M+H)" = 450/52 (chlorine isotopes)



10
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25

(e) (R)-5-chloro-thiophene-2-carboxylic acid-N-[3-(1H-tetrazol-5-yl)-1-(3
methyl-2 3 4 5-tetrahvdro-1 H- benzo[dlazepin-7-vicarbamoyl)-propyll-
ViRided 1¥37$€0.08 mmol) 5-chlorgethiophene-2-carboxylle 8P a6/063611
dissolved in 0.5 ml DMF, mixed at room temperature with 26 mg (0.08

mmol) TBTU and 50 pi (0.45 mmol) NMM and stirred for 15 min. A

solution of 32 mg (0.08 mmol) (R)-2-

E@@iﬂ&@lz{g-methyl-z,3,4,5-tetrahydro-1 H-benzo[d]azepin-7-yl)-4-(1

-tetrazol-5- yl)-butyramide in 1 ml DMF is added to the reaction mixture
and it is stirred 10 overnight at room temperature. The reaction mixture is

(g9 ieoritinherenatalet Ry omAIgaep SFoUas R el -

(eluant: water/acetonitrile 95:5=>5:95) and then freeze-dried. Yield: 18.
igd(fotetpRy St 2 penasi i (erep@-MiS I GRErREW ) -a B pyll-amide
0211-124C1N702S (473.99) Mass spectrum: (M+H) + = 474/6 (chlorine
isotopes) Example 37 20 (R)-5-chloro-thiophene-2-carboxylic
acid-N-[2-benzyloxy-1-(3-methyl-2,3,4,5- t&tfahyd ro-1 H-be
nzo[d)azepin-7-ylcarbamoyl )-ethyl]-amid\Je #00--N N 16 CI /N\~ 25 (a)
(R) 2-amino-3-benzyloxy-N-(3-methyl-2 3 4/ 5-tetrahvdro-1 H-
benzo[dlazepin-7-yl)-propionast g.ll g (.60 mmol)
(R)-3-benzyloxy-2-tert.-bytox bonytamimo-p ig, acid are reacted
analogously to Example-2(a
2007/003536 -83- PCT/EP2006/063611
methyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-ylamine, TBTU, DIPEA in
&HF. Fen.ibs BAG RIOIRSIMEIgRHB 18- cleaved agalogeysly to Example

1'(d), made basic with sodium hydroxide and extracted with ethyl acetate.

5.0 g (20.3 mmol) {R)-N-o-{tert.-butoxycarbonyl)-D-glutamine are combined with
2.30 m} (24.3 mmol} acetic anhydride in 55 mi of pyridine with stirring at room
temperature and stirred for 20 h. The reaction mix{ure is evaporated down i.
vac., the residue is combined with ethyl acetate and washed 3 times with 5%
citric acid and 3 times with sat. NaCl solution. The organic phase is dried on
sodium sulphate and concentrated by evaporation i.vac.. Then itis purified by
chromatography on silica gel (eluant: dichloromethane/methanol 90:10).
Yield: 3.16 g (68 %)

R¢ value: 0.3 (silica gel; dichloromethane/methanol = 9:1)

CoH1N204 (228.25)

Mass spectrum: (M-H) = 227

(b)  tert.butvl (R)-[3-cyano-1-(3-methyl-2,3,4 5-tetrahydro-1H-benzoldlazepin-

7-yvlcarbamovl}-propyll-carbamate

1.0 g (4.0 mmol} (R)-2-tert.-butoxycarbonylamino-4-cyano-butyric acid is
dissolved in 10 ml DMF and stirred with 1.29 ¢ (4.03 mmol) TBTU and 2.79 mi
(20.1 mmol) TEA at room temperature for 30 min. Then 1.0 g (4.01 mmol) 3-
methyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-ylamine is added and the
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Yield: quantitative 5 Rf value: 0.48 (RP-8; methanol/ 5%NacCl solution = 6

:4) C21H27N302 (353.46) Mass spectrum: (M+H) + = 354 ( T)
-gD@ﬁ&%Sﬁ’@phene 2-carboxyliddeid-N-[2-benzyloxy- f @3 fﬁ(ﬁﬁ?p@(@%@ﬂ_

2,3 4 5-tetrahydro-1 H-benzo[dlazepin-7-yicarbamoyl)-ethyll-amide 0.117
g.(0.72 mmol) 5-chloro-thiophene-2-carboxylic acid are combined with

rﬁ*é*@*iﬁH%sB%@erﬁrﬁ&ﬂfm%ﬁﬁfcﬁﬁoﬁde%ﬂf@%% DRMiLR Bseypporated to
Fghiromesbanen R sEng ARy fenpeiaiurranstgalibBAde6 &hiried

with stirring. Then the 15 reaction mixture is evap oratecé down i.vac..

vyt 3@6;%@16%11}{%%5 gp%vaporated down i. vac Then itis purifled by
ARIRBRErasRE YR Yta(Seneiiidre: Jit RdRIrABHA/methano! 95:5),

1H- benzo[d aze in-7-yl)-propionamide in 10 ml THF are combined with
0954 60) TEA and the solution of the prepared acid chloride in

Mmh&tffm 5 (RMRREAFMAtR Siring amstised oy 15 h. Then the

mixture is dlluted 20 with ethyl acetate, washed with water, dried on
%@i{ﬂf@ﬁ*ﬁj@lﬁpﬁ@ ARd concentrated by evaporation i.vac.. The purification

NfGardpdcduinky chigimatogralyy through aluminium oxide (eluant:
dichloromethane/ethanol 100:0=>98.5:1.5) Yield: 0.14 g (43 %) 25 Rf

value: 0.81 (aluminium oxide; dichloromethane/ethanol = 95:5)

@ZGHMH&S@@M%%HH@% spestiuira Vo)t MQS/ORY(SATIne -

0 5-chloro-thiophene-2-carboxylic acid-N-[1
- (3-iSOBFESIR IS YA B FARSHRS gl-p-vlh-propyvll-carbamate

benzo[d]azepln -7- ylcarbamoyl) 1-methyl-ethyl]-amide WO 2007/003536

P e e A DA A 3 FASRBIRGYE 5 yaro-14

benzo[dlazepin-7-ylcarbamoyl)-propyljcarbamate are placed in 1 ml DMF and

combined with 80 mg (1.23 mmol) sodium azide and 66 mg (1.23 mmo!)

ammonium chloride. The reaction mixture is stirred overnight at 100°C, then
acidified with TFA and separated using RP material (eluant; water/acetonitrile
95 :5=> 5:95).

Yield: 49.8 mg (18 %)

C21Hg1N7O3 (429.53)

Mass spectrum:  (M+H)" = 430

(d) (R)-2-amino-N-{3-methyl-2 3.4 5-tetrahydro-1H-benzo[dlazepin-7-yi)}-4-
{1H-tetrazol-5-yi)-butyramide

49.8 mg (90 umol) tert.butyl (R)-[1-(3-methyl-2,3 4, 5-tetrahydro-1H-
benzoldjazepin-7-ylcarbamoyl)-3-(1H-tetrazol-5-yl)-propyll-carbamate are
stirred in 1 ml of 2 molar aqueous hydrochloric acid at 50°C for 2.5 h and then
evaporated to dryness.

Yield: 32.7 mg (89 %)

CieHysN;O (329.41)

Mass spectrum:  (M+H)" =330



10

15

20

25

5 0.969 (5.00 mmol) 7-nitro-2,3,4,5-tetrahydro-1H-benzo[d]azepine and
0,404 ml é% 50 mmol) acetone are dissolved in 20 ml THF, then 0.414 m

W%@Qﬂ 3866kic acid and 0.10 g§2toluenesulphonic ac?gr/éggg@(%/%%”

and the mixture is stirred for 30 min at room temperature. At room
temperature 1.378 g (6.50 mmol) sodlum trlacetox borohydrlde are

é%hed &éﬁ ‘e' .f' i’c‘%‘l: -A ) ,,,,4 n.‘. 15 ] ‘_ Qu TIfHd5 -

SodIuw@mogerucene%ﬂ@mw@rbeﬂﬂo@qﬁeeﬁﬁﬁ_wmsﬁaﬁh%ﬁl}aﬁﬁopyn
then the organlc phase is dried with sodium sulphate and concentrated by

evapo i.vac.. Yield: quantitative C13H18N202 (234.29) 15 Mass
spectrum: (M+H)" = 235 (b) 3-isopropyl-2 3 4 5-tetrahvdro-1
analogously to Example 1 (c) from

H-ben lazepin-7-ylamine Prepared

@i%@p@ﬁwa 5- §fﬂoé°ib‘?é%ﬁﬁ%?o°f‘lﬂp8é}%b&ﬂ§zefﬁ ISRANEHRGS mi
MM%%@@%@ﬁm&@%ﬁ“ﬁ?ﬁgng 1g4md1fﬁbl§?.ewaﬁatsd AYy(0.45
evaporatl e % value SlliCa ;
f&%ﬁﬁr@.{}@%ﬂ%ﬁétﬁsﬂfﬁ 131'elév%&d@@@ﬁélmﬁﬂ%%a@&ﬁaﬁ%
éMﬂrhb)N:(:aa’ée(a),./ﬁzcelq»@ftéw@ﬂm@ zwéwmmmw-ﬂy(?zisgmqeﬂa%ot~5~

tetrah ro- 1 H- o[dlaze |n 7 Icarba , L
\iﬁ% Wig! frbghw gim d@@%@q gaixture and it is stirred
MWM@W@@%@%MpB@m&m@g@u@W fﬁ@tﬁ?ﬁﬂiﬁ@'@d{ﬂﬁi@@msth TFA,

3 |so 8yé2 ,4,5-tetrah d;H - Ia mine anéi
IR A fr“r’méﬁ'i’ ﬁﬂ}ro\ﬁf’é%f fAFGieRitrile
%A{Tslz}arﬁs)\mwl meam&a@bn@@q@ul;emperature with subsequent
y, thraugh aluminium oxide (eluant: dichloromethane/ 5

't%i nﬁbg %ﬁ@ tﬂrough RP material (Zorbax StableBond C18; 7pm
Re0g e 2200 wint€H Rt aiB]leftsoic 2cid = 95:5:0.1 => 10:90:0.1 ) and

ORIBAHOR,s (473.90)
Mass spectrum:  (M+H)" = 474/6 (chiorine isotopes)

Example 37

(R)-5-chloro-thiophene-2-carboxylic acid-N-[2-benzyloxy-1-(3-methyl-2,3,4,5-
tetrahydro-1H-benzo[djazepin-7-ylcarbamoyl)-ethyl]-amide

— © ]
\ /““N\HJ\ J\G

(a) (R)Z-amino-3-benzyloxy-N-(3-methyl-2,3 4, 5-tetrahydro-1H-

lbenzofd‘iazepm-Tnvi%p ropionamide

0.117 g (0.60 mmol) (R)-3-benzyloxy-2-tert.-butoxycarbonylamino-propionic
acid are reacted analogously to Example 2 (a) with 0.116 g (0.66 mmol) 3-
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Yield: 0.386 g (40 %) Rf value: 0.70 (aluminium oxide;
dichloromethane/ethanol = 95:5) 10 C221-125C1N302S (434.0) Mass
Wpeef0mo0as86+ = 434/6 (chloringisotopes) Example J8CT/EP2006/063611
5-chloro-thiophene-2-carboxylic acid-N-[1-(8-methoxy-3-methyl-2,3,4,5-

15 tetrahydro-1H-benzo[d]azepin-7-ylcarbamoyl)-1-methyl-ethyl]-amide O
nlelyGR Aty izab Ritdfllidrbe@ldierepiy-8-plamine TBTU, DIPEA in THF.

thEHERE PR A0 EURRRAE dsAA BARIPRS made

mwmma@@mwmh@mmtmsmmemmmm At room
\}Feqao%@é aqh§$ g (4.27 mmol) potassium carbonate and 0.26 ml (4.27

mmol odide are added and the mixture is stirred overnight.
Rrh@hﬂelﬁfH&(&F@nmamﬂté‘YsN@ﬁbeﬁh@@d B edaporation i.vac., the
tﬁg with water and suction filtered and dried in the
cﬁlatlﬁ eg délyer at 45C Yield: 1.30 g (96 %) Rf value: 0.59 (silica gel,

Mea@mmtmher/etr{%délate 1713530 C13H13F3N204 (318.25) Mass
spectrum: (M+H)+ = 319 WO 2007/003536 -86- PCT/EP2006/063611 (b)
7- methoxv 8-nitro- 2 34 5 tetrahvdro 1H benzofdlazeplne 1.30 g (4.08

' i AU s axyst-(3-methyl-

benzoid“ii&%o, {Bt?aMQu‘?H‘?pPE'@rﬁ%%%QQP!ﬁ @ﬂémmb%j@ﬁ{n%w@
hydroXide sofution are dissolved 1n at room temperature an

stirred for 3 h. Then the mixture is concentrated by evaporation i.vac.,

FHYLA B2 mmot) 5-chioro-thiophene-2-carboxylic acid are combined with
0.26 mi (3.60 mmol) thionyl chloride and 0.01 ml DMF in 15 mi dichloromethane

with stirring at room temperature and refluxed for 2 h with stirring. Then the

reaction mixture is evaporated down i.vac..

0.230 g (0.65 mmol) of (R) 2-amino-3-benzyloxy-N-(3-methyl-2,3,4,5-tetrahydro-
1H-benzoldlazepin-7-yl)-propionamide in 10 mi THF are combined with 0.27 ml
(1.95 mmol) TEA and the solution of the prepared acid chloride in 10 mi THF at
room temperature with stirring and stirred for 15 h. Then the mixture is diluted
with ethyl acetate, washed with water, dried on sodium sulphate and
concentrated by evaporation i.vac.. The purification is carried out by
chromatography through aluminium oxide {eluant: dichloromethane/ethanol
100:0=>08.5:1.5)

Yield: 0.14 g (43 %)

R¢ value: 0.81 (aluminium oxide; dichloromethane/ethanol = 95:5)
CogH2sCINGO,S (498.04)

Mass spectrum:  (M+H)" = 498/00 (chlorine isotopes)

Exa.mgfe 38
5-chloro-thiophene-2-carboxylic acid-N-[1-(3-isopropyl-2,3,4,5-tetrahydro-1H-
benzo[dlazepin-7-ylcarbamoyl)-1-methyl-ethyi]-amide
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water and extracted with tert.-butyl-methylether. The organic phase is

washed with 50% sodium hydroxide solution and sat. NaCl solution, dried
V¥R sBtliamObshiphate and concengiated by evaporation iRGE/ERZ81@6/063611
0.87 g (96 %) Rf value: 0.15 (silica gel; petroleum ether/ethyl acetate =

1:1) CjjH14N203 (222.24) Mass spectrum: (M+H)+ = 223 15 (c)
7-methoxv-3-methyl-8-nitro-2 34-5-tetrahy, rofl H-benzofdlazepine

Prepared analogously to Exa @ (‘B onN7- OXy8-nitro-2,3,4,5-
tetrahydro-1 H-benzo[d]azepine and aquieous fo in solution in formic

acid. 20 Yield: 0.80 g (86 %) Rf value: 0.59 (aluminium oxide;
dichloromethane/ethanol = 95:5) C12H16N203 (236.27) Mass spectrum:
(M+H)+ = 237 25 (d) 8-methoxv-3-methyl-2 3 4 5-tetrahvdro-1

26 TaF! anie 1 (c) from

azepine with
Pd/C 10 % in methanol. Yield: 0.67 g (96 %) 30 Rf value: 0.63 (aluminium

o%'t%?'(si.i@b'H%SW%‘@A@]@PQH&%@&&%W@S%@:E &éhMassl 0.404 mi
spectrum: (M+H)*+ = 207 WO 2007/003536 -87- PCT/EP2006/063611 (e)

(§-2RIBIB IR PRe3ERbERS e ddin 3¢ (0l (BHRethery O3t thy (5 20agmol)
detibyeie-Arnd-barzgldietepiJowerisraen zlampiyt eyl ieenidture is

Prepared analogously to Example 1 (f) from 8-methoxy-3-methyl-2,3,4,5 5
séranyarcid misea teaiemReradRine tdRe - [esrRa BRI d pheh 926y p0
rRftERYaIMakETRRIRRIRasid vihdd AR sneddNVEY 3 BMFRIn the

room temperature. Then the mixture is concentrated bma oration i.vac.
raixEHTBURIBAYS AkAlRRIERaEHy PRSIyl SYdrogenEriRqnate solution and
dighlorameitrasgyetansle, then the organic phase is dried with sodium

sulphate and concentrated by evaporation i.vac..

Yield: quantitative
C13H18N202 (23429)
Mass spectrum:  (M+H)" =235

(b)  3-isopropyl-2,3.4.5-tetrahydro-1H-benzo[dlazepin-7-ylamine

Prepared analogously to Example 1 (c) from 3-isopropyl-7-nitro-2,3,4,5-
tetrahydro-1H-benzo[dlazepine in methanol with Pd/C 10 % at room
temperature. Then the product is concentrated by evaporation.

Yield: 0.920 g (89 %)

Ry value: 0.14 (silica gel; dichloromethane/ethanol = 9:1)

C1aHaoN2 (204.31)

Mass spectrum:  (M+H)" =205

(¢}  5-chloro-thiophene-2-carboxylic acid-N-[1-(3-isopropyl-2,3.4.5-tetrahydro-

1H-benzoldlazepin-7-vicarbamoylh-1-methyl-ethyil-amide
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100:0=>98:2). 10 Yield: 0.55 g (63 %) Rf value: 0.61 (aluminium oxide;
dichloromethane/ethanol = 95:5) C21H26CIN303S (435.97) Mass

W ARAAORBPEG+ = 436/8 (chlorineisotopes) 15 Exampl&4d/EP2006/063611
5-chloro-thiophene-2-carboxylic acid-N-[I-(8-hydroxy-3-methyl-2,3,4,5-
tetrahydro-1 H-benzo[d]azepin-7-ylcarbamoyl)-1-meth yl-ethyl]-amide OH
lPrepased anplogrupiv terEvamyiexyis i 3-jgepropyl-2,3,4,5-tetrahydro-1H-

tr§nemol 2 %tﬁﬁiﬁ%%?ﬁ%i%&%%ﬁé%@g , 5 %g;%%%erg]r %%19!%1%70]- 2-

TPEHRAAIRREVE R uiika AP IBEAN i IOMIT siveoantempetatire with
dapReraliecRBra b b rMAR RgFRSRIMTHRATPERRIE c@?ﬁ’aﬁé%mbﬁérﬁétthane/

mmol) benz%lbromlde are added and the mixture is stirred for 3 h. Then i

HTRGER0 Znband Hiriehd o Reiaialdd prpavapaiaBe ndde] Sheuasidng:

dpEwr s it ialeeRecinn diaredand gled.al ¢ i {he Riculating
)/_er. 30 Yield: 1.67 g (99 %) Rf value: 0.64 (silica gel; péetroleum

air dryer.
ERSAJPECetate = 7:3) WO 2007/003536 -88- PCT/EP2006/063611
GARHB N2 040(89¢-34) Mass spectrum: (M+NH4)+ = 412 (b)

7-benzvloxyv-8-nitro-2,3 4 5-tetrahvdro-1 H-benzofdlazepine 5 Prepared

R iy dd duanieso @ ik piamsthaneis tenal s 93:2) 5-
teviabycire;beszalsdagepin-3-yl)-2,2,2-trifluoro-ethanone.

Mass spectrum: (M+H)+ = 434/6 (chlorine isotopes)
Example 39

5-chloro-thiophene-2-carboxylic acid-N-[1-(8-methoxy-3-methy!-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-ylcarbamoyl)-1-methyl-ethyl]-amide

O_.....
O
( Q “% °
AN 0 Nwm

(a)  2.2,2-trifluoro-1-(7-methoxy-8-nitro-1,2 4. 5-tetrahydro-benzoldlazepin-3-
yh-ethancone

1.30 g (4.27 mmol) of 2,2, 2-trifluoro-1-(7-hydroxy-8-nitro-1,2,4,5-tetrahydro-
benzo[djazepin-3-yl)-ethanone are dissolved in 20 mi DMF. At room
temperature 0.59 g (4.27 mmol) potassium carbonate and 0.26 mi (4.27 mmol)
methyliodide are added and the mixture is stirred overnight. Then it is filtered
and the filtrate is concentrated by evaporation i.vac., the residue is triturated
with water and suction filtered and dried in the circulating air dryer at 45°C.
Yield: 1.30 g (96 %)

R value: 0.59 (silica gel; petroleum ether/ethylacetate = 1:1)

Ci3H13F3N, 04 (318.25)

Mass spectrum: (M+H)+ =319
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Yield: 1.04 g (83 %) Rf value: 0.46 (silica gel; petroleum ether/ethyl

tate .= 3. C17H18N203 (298.34) Mass spectrum: (M+H)+ = 299
@@%@WE@%&%methyl-8-nitro-2 3865-tetrahydro-1 H-befZe[dizZ22BMHE063611
Prepared analogously to Example 1 (b) from 7-benzyloxy-8-nitro-2,3,4,5

15 tetrahvdro-1 H-benzo[d]azepine and aqueous formalin solution in
formic acid. Yield: 1.08 g (99 %) Rf value: 0.8 (aluminium oxide;

(ohlorgmestiene/ehanel z 94:8) ikl dANZAG3 K 38 Masispectrum:
(M+H)+ = 313 20 (d) 8-amino-3-methyl-2,3 4 5-tetrahvdro-1

H-benzo[dlazepin-7-ol 0.50 g (1.60 mmol)

me@wo&&-&mmlzezmma@wm@mmMrr@-efr}z,cz{,cﬁ@téﬁaiﬁ}%@
25 Pd/C 10 %.

EIiSSOl %d in 20 ml of methanol and combined with 100 mg

o SLTRRBINTS YrACRER TR AP b OQTBAGS ArFoRhine @pigeasient 3

badtyyddegenutiessueediesdived hepohel qatmyst is Siersd ottand hed stirred
iltrate is.conc ntrate(%i b% .evaé)oration i.vac.. Yield: 0.26 g (84 %) Rf value:
T SRR R ORI B P S rtves.s FteRgvith

B hlogo Hiopene.2.corhose aet R B oo S ani Phess i washe
- 9-thiophene-2-carhoxylic acid-N-fl-(8-hydroxy-3-methyl- ,

S S e RS Dol esand S dYgaleaotion, dried on sodium

slipdvaze [diay epiredaytatsbamexiydoraathiyi-ethyll-amide Prepared

I ¥ample 1 (f) from 8-amino-3-methyl-2,3,4,5- tetrahydro-1
ﬁ@gn%%%z]éﬁéf -7-ol and 2-[(5-chloro-thiophen-2-yl) 5

BanadugidifdbRaaetblyrpiopionis @ﬁidwéthyﬂé&éﬂa@ébtiNMM in DMF at
0 re, Then the mixture is concentrated by evaporation i.vac.
s s

matography through RP material (Zorbax StableBond
@Bass 8pastrum:  (M+H)+ =223

(¢} 7-methoxy-3-methyl-8-nitro-2,3,4.5-tetrahydro-1H-benzoldlazepine

Prepared analogously to Exampie 1 {b) from 7-methoxy-8-nitro-2,3,4,5-
tetrahydro-1H-benzo|d]azepine and agueous formalin solution in formic acid.
Yield: 0.80 g (86 %)

Ry value: 0.59 (aluminium oxide; dichloromethane/ethanol = 95:5)
C12H1sN,O3 (236.27)

Mass spectrum;  (M+H)+ =237

(d)  8-methoxy-3-methyl-2,3,4.5-tetrahydro-1H-benzoldlazepin-7-yiamine

Prepared analogously to Example 1 (c) from 7-methoxy-3-methyl-8-nitro-
2,3,4,5-tetrahydro-1H-benzo[d]azepine with Pd/C 10 % in methanol.
Yield: 0.67 g (96 %)

Rrvalue: 0.63 (aluminium oxide; dichloromethane/ethanol = 95.5)
C12H15N20 (236.27)

Mass spectrum: {(M+H)+ =207
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eluant: water with 1.5% formic acid/ acetonitrile = 95:5 => 5:95 ). Yield:

0.30 g (49 %) to Rf value: 0.40 (aluminium oxide; dichloromethane/ethanol

WGP TERHIBHCIN3O3S (421.95)gdvlass spectrum: (M+HYEE/EP2QA06/06361 1

(chlorine isotopes) The following compounds may be prepared from

optionally protected amino 15 acid derivatives, benzazepine derivatives
Anedhiopt praexvhiciasidadilbd Srmgthomenetibdsa

or Rt (last step) Name 41 32% (M+H)+= 446/448 Rt = 2.50min

R R A A R R

i@%&%ﬁ}wﬁﬁhﬁim@%ﬂpm&m@m WE-phleRttTEHRM2-YI X0 :
RLEMeHeg- 2 1344 !%@o&@@#@&i%%é&%ﬁ’%)\‘r"u and NMM in DMF at room

1-[(5-chloro-thiophen-2-yl)-carbonylamino]-N-(3-cyclobutyl-2,3,4,5-tetrahy
tgroPe iRiWenzblgRzepiMiKyTEdstepeatiriat hbexghe etidmmide. 48nd

ﬁ?f%@@'b‘?'li‘hFoﬁlta)fo@r%ﬁm/i’fhfldﬁﬁigém@éh@éii (dGnt” aithRARetnkRe/ ethanol

(chlorineisotopes
100:0=>08:2).

Yield: 0.55 g (63 %)

Ry value: 0.61 (aluminium oxide; dichloromethane/ethanol = 95:5)
C21H26CIN301S (435.97)

Mass spectrum:  (M+H)+ = 436/8 (chlorine isotopes)

Example 40
5-chloro-thiophene-2-carboxylic acid-N-[1-(8-hydroxy-3-methyl-2,3 4,5-
tetrahydro-1H-benzo[dlazepin-7-ylcarbamoyl)-1-methyl-ethyi]-amide

OH |
y 0
N S
A §: EX”JUC'

(a)  1-A7-benzyloxy-8-nitro-1.2.4,5-tetrahydro-benzoldlazepin-3-yN)-2.2 . 2-

trifiuoro-ethanone

1.30 g (4.27 mmol) 2,2,2-trifluoro-1-(7-hydroxy-8-nitro-1,2,4,5-tetrahydro-
benzoldjazepin-3-yl)-ethanone are placed in 20 ml DMF and at room
temperature 0.65 g (4.70 mmol) potassium carbonate and 0.508 mi (4.27 mmol)
benzylbromide are added and the mixture is stirred for 3 h. Then it is filtered
and the filtrate is concentrated by evaporation i.vac., the residue is triturated
with water, suction filtered and dried at 45°C in the circulating air dryer.

Yield: 1.67 g (99 %)

Rrvalue: 0.64 (silica gel; petroleum ether/ethyl acetate = 7:3)



10

15

20

25

30

1-[(5-chloro-thiophen-2-yl)-carbonylamino]-N-(3-cyclopropyl-2,3,4,5-tetrah
ydro-1 H- benzo[d]azepin-7-yl)-cyclopentane-1-carboxylic acid amide 44 "

VWO\J00Y 503888) += 0.31 464 metkggiol/ 5% NaCl solutiddCE&RR006/063611
(S)-thiophene-2-carboxylic acid-N-[2-benzyloxy-1
-(3-methyl-2,3,4,5-tetrahydro-1 H-

Cbeﬁm'fd]éiédﬁ%ﬁéérbamoyl) -ethyl]-amide 45 o N 11 % (M+H)+ = 0.60

037 I/ 5% Cl solution = 6:4)

%% th| %@2 calgﬁ)mjé?ﬁ Eﬁ:ld N-[2-hydroxy-1-(3-methyl-2,
3,4,5-tetrahydro-1 H- benzo[d]azepin-7-ylcarbam oyl)-ethyl]-amide WO
(BP0 98 R ERRABIOG R MY ST BB Voss
peak( ast step) Name . o (M-H)0= s
(@aluminium \/ 386 N oxide;dichloro methane/ ethanol= 95:5)

- _
Pgtgyjs&@zﬂlé&ggeeysqsgrrsnagggng% 295(?&%%1 {(7-benzyloxy-8-nitro-1,2,4,5

teirpbridelchareplaiaznetivami oy erjfjisifdetaanod®y, (M+H)+ = 0.66
Yield: 1.04 g (83 %)

Ry value: 0.46 (silica gel; petroleum ether/ethyt acetate = 3.7)
C47H1sN203 (298.34)

Mass spectrum:  (M+H)+ = 299

(¢)  7-benzyloxy-3-methyl-8-nitro-2,3,4 5-tetrahydro-1H-benzo|dlazepine

Prepared analogously to Example 1 (b) from 7-benzyloxy-8-nitro-2,3,4,5-

tetrahydro-1H-benzo[d]azepine and aqueous formalin solution in formic acid.

Yield: 1.08 g (99 %)

Ry value: 0.8 (aluminium oxide; dichloromethane/ethanol = 95:5)
CiaH20N:05 (312.36)
Mass spectrum: (M+H)+ =313

(d)  8-amino-3-methyl-2,3 .4, 5-tetrahydro-1H-benzo{dlazepin-7-ol

0.50 g (1.60 mmol) 7-benzyloxy-3-methyi-8-nitro-2,3,4,5-tetrahydro-1H-
benzo[dlazepine are dissolved in 20 ml of methanol and combined with 100 mg
Pd/C 10 %. Hydrogenation is carried out in a Parr apparatus at room
temperature at 3 bar hydrogen pressure for 2 h. Then the catalyst is filtered off
and the filtrate is concentrated by evaporation i.vac..

Yield: 0.26 g (84 %)

Ry value: 0.1 (aluminium oxide; dichloromethane/ethano! = 95:5)
C14H1gN20 (192.26)

Mass spectrum: (M+H)+ =183

(e}  5-chioro-thiophene-2-carboxylic acid-N-[1-(8-hydroxy-3-methyl-2.3,4.5-
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15

0 00 5/ .0 (aluminium 400 oxide;dichloro methane/ ethanol= 95:5)
5-formyl-thiophene-2-carboxylic acid-N-[1-methyl-|
WE-2RAMYDE38365-tetrahydro-1 H -_ggnzo[d]azepin-7-ylcaamigyt2006/063611
)-ethyl]-amid e 48 38 % (M+H)+ = 0.86 min (HPLC-MS; "lam" j of

378/380 method 5) 5-chloro-thiophene-2-carboxylic
acid-Ne{@nyelioy 28 dnzabttangito-1-Hearbamoyl)-1-methyl-ethyl]-amide
benzo[d]azepin-7-ylcarbamoyl)-methyl]-amide 49 29% (M+H)+ = 0.88 min
0lia(HPLC-MS; 422/424 method 5) (bromine isotopes)
Pépaned-trepimnsig-tafoeyiideatitON-E-thetyne. 3 ctheirdlilidrb-1H-

\Zepin-7-ylear yh- [lsamaic 34:2 -H)-5.0.82 min

i e AR S Rl gl
caciebNy|e8nineirziracsy S ropaydresiHvibe it [djazep iVt lsabdmabyeom

methyll-ami % NHE LN Msh ArQmathed
S e R A e
prigfiiagshearaip Raphiyidoe wih (REUsaipyiNdrerbax StableBond C18; 8um;
eluant: water with 1.5% formic acid/ acetonitrile = 95:5 => 5:95 ).
Yield: 0.30 g {49 %)
R¢ value: 0.40 (aluminium oxide; dichloromethane/ethanol = 85:5)
CaoH24CIN3O4S (421.95)

Mass spectrum: (M+H)+ = 422/4 (chlorine isotopes)

The following compounds may be prepared from optionally protected amino
acid derivatives, benzazepine derivatives and thiophenecarboxylic acid
derivatives analogously to the methods of synthesis described in the foregoing

Examples:



5-iodo-thiophene-2-carboxylic acid-N-[(3-methyl-2,3,4,5-tetrahydro-1 H -
benzo[d]azepi n-7-ylcarbamoyl)-methyl]-a m ide Example 52

W Reaee8sdphen-2-yl)carbonylaygmino]-N- PCT/EP2006/063611
(3-methyl-2,3,4,5-tetrahydro-1H- 5
benzo[d]azepin-7-yl)-1-oxo-tetrahydro-thiophene-3-carboxylic acid amide

0 6N1

1j S=0 ~0S N_cl 90mg(016mmol)

?NL(S ¢t
2,345
lic acid
ml glac

Ilghg,(l {:u Ifl&_lrh ayl) cargy IWb IIIIIUJ I\I' \Mldéng R R
tetrahydro-1H- enzo[d];{zepﬁ -7-yDh-te rahydrot%ophenef—égr%ue v

amide (Ex 20) are dissoN&F1ifi*%4 ml|dichloromethane and 0.34

dameetic acid and 39.3 mg (0.16 mmol) 3- chloroperoxybenzoic

heated
with 5%

aqid are added at -5C. Thenth mIX[UI'e IS 'St

to room temperature an ifred for 3 h Mfﬂ% re%@f‘bd'ﬁ is ia-ﬁhL%dmethod
“h,)}é carbonate solution,and the.Qraaniciphase is

dried thh so L?Iphate ‘and|concentrated by evaporation, T eBrude

produc
4.6x75|m
Yield:

@@Wﬂémmﬁme&%ma@r@é&éwhmmmmgmetﬁaa;m TH-
NAGRSIIS oI R6Y 7,255 0.1 =>10900.).

%\

Mass sp

dﬁ%hloromethane/etp mmonlaa% 8:2:0.2) | @adkj24CIN303S2 (Hes2H)min

«(O)@A '“ 66468 (chlorine isptopes) WO 2007/008536method

-93- PC T/EP2 06/063611 Example 53 4721474 3a
3-[(5-chloro-thiophen-2-yl)carbonylamino]-N-
(3-methyl-2,3,4,5-tetrahydro-1H-

{chiorine isotopes)

benzo[d]abapiHeryorhenfosbersbamFRBIhibphetlebykattdptietatigro-1H-

amide [Sbenzofdjazepin-7-yi)-cyclopentane-1-carboxylic acid amide
43 49% (M-H)+ = Rt =4.41 min
HPLC-method
V“OQD/NWAQN%%C' 458/460 3
{chlorine isctopes)
1-[(5-chloro-thiophen-2-yi}-carbonylamino]-N-(3-cyclopropyl-2,3,4,5-tefrahydro-1H-
benzo[dlazepin-7-yl)-cyclopentane-1-carboxyiic acid amide
a4 DSN\EW/ZN’@N 70 % (MHH)* = 0.31
7y - (RP-8;
464 methanol/ 5%
NaCl solution
= 614}
{S)-thiophene-2-carboxylic acid-N-{2-benzyioxy-1-(3-methyl-2,3,4,5-tetrahydro-1H-
benzo[dlazepin-7-yicarbamoyl)-ethyl]-amide
as N\{z( 1% (M+H)" = 0.60
% N i 374 e
= o methanol/ 5%
NaCl solution
=6:4)

(S)-thiophene-2-carboxylic acid-N-[2-hydroxy-1-(3-methyl-2,3,4,5-{etrahydro-1 H-
benzo{dlazepin-7-ylcarbamoyl)-ethyil-amide




0 Ni\T"™;5=0 ON~S G was isolated as a by-product in the preparation
of Example 52. Yield: 1.8mg(2%) Rr value: 0.11 (silica gel;
WiChomMettade/ethanol/ammoniag48:2:0.2) 10 0211-12RCINSB2G26/063611
(482.02) Mass spectrum: (M+H) + = 482/484 (chlorine isotopes) Example

54 15
Ap(5-chiSrchiop fremala/l)-carborifjtdginino]-N-(3asethsakis3, 4, 5-tetRaMgidroor Ry
1 H- benzo[d]azepin-7-yl)-pyrrolidiasi d&g) butoxycarbonyl-3-carbpxylic
acid a ".igg 9O \—-o—N-O-5-et-N--O-N-The-titte-compound-was
m . .
prepared analogously to the synthesis. sequence in._ Example. 1e/1f from
Fmin idin~X-tert. butoxycagbanyl-3-cafhexplicacid, 20 | 263
5-chlor A lic acid chloride and (aluminium
3-methylt2,3,4,5-tetrah - 1 H-benzo[d]azepitE¥-ylamine. WO | oxide:dichloro
2007/003536 _94- PCT/EP2006/063611 Yield: 15.5 mg Rf value: 0. %ne/
(RP-8; methanol/5% NaCl solutipn = 6 : 4) C26H33CIN404S (53::?.]8
. ethanol= 85:5}
5-methyl-thiophene-2-carboxylic acid-N-{1-methyl-1-(3-methyi-2 3,4, 5-{etrahydro-
1H-benzo[diazepin-7T-yvicarbamoyl)-ethyli-amide
47 NM S 429, (M+H)* = 0.68
© s % {aluminium
o S’ o
e 400 oxide;dichloro
methane/
ethanol= 95:5)
5-formyl-thiophene-2-carboxylic acid-N-[1-methyi-1-{3-methyl-2,3,4,5-tetrahydro-1H-
benzo|[d]azepin-7-yicarbamoyl)-ethyll-amide
48 38 % (M+H)* = 0.86 min
. j%,s (HPLC-MS;
"O{j T 378/380 method 5)
5-chioro-thiophene-2-carboxylic acid-N-[{3-methyl-2,3,4,5-tetrahydro-1H-
benzo[dlazepin-7-ylcarbamoyl)-methyi}-amide
49 j\\:f . 0.88 min
N s, | 29% (M+H)" =
O A (HPLC-MS;
422/424 method 5)
(bromine isotopes)
5-bromo-thiophene-2-carboxylic acid-N-[(3-methy!-2,3,4,5-tetrahydro-1H-
benzo[d]azepin-7-ylcarbamoyl)-methyi]-amide
50 34 9 (M-H)- = 0.82 min
. jﬁi), (HPLC-MS;
L OCR ARV 398 method 5)
5-methyl-thiophene-2-carboxvlic acid-N-i{3-methyi-2,3,4,5-tetrahydro-1H-
benzoidjazepin-7-ylcarbamoyl-methyl]-amide
51 NWANELC)»L 29 % (M+H) = 0.89 min
*NCD/ b L (HPLC-MS;
470 method 5)
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Mass spectrum: (M+H) + = 533/535 (chlorine isotopes) 5 Example 55
3-[(5-chloro-thiophen-2-yl)-carbonylamino]-N-(3-methyl-2,3,4,5-tetrahydro-
VI®i2benmjakaepin-7-yl)- pyrrolidig-g-carboxylic acid ameeTER2006I063611
~NNO N 10 mg (0.02 mmol)
3-[(5-chloro-thiophen-2-yl)-carbonylamino]-N-(3-methyl-

}3,4,5-Hetradtychiddrmulia Yield Mass peak(s) R value or R;
H-benzo[d]azepin-7-yl)- pyrrolidh(ﬂa-gggwwtox carbonyl-3- carboxylic acid

amide r rllccnl\lorl n-0-25 ml.THE. .and at.robm-tamneratiire 150 2 ml

of
JP LA lll_ullu MLIUJIIILbIIIPbIMLUICJ— U I 1T Ot

6 molar vdrochlorlc acid are added and the mixture is stirred for 1 h,

Then it iS-tgAtEAN SRR FEvAT6 RAib vae st Wiedd A DG TEo%) RS value:
0.44 (RRByogthapol/SHa@bgphtiop=6idd) C21H25CIN402S

Aﬂﬁ Fa¥ol 4.0 A4

(432:98)20-Mass spectrum—(M+H) =433/435(chtorine-isotopes) The
following compounds may be prepared from amino acid derivatives,
Bawakedhide derivatives and thiophenecarboxylic acid derivatives
analogously to the methods of synthesis described in the foregoing
Examples or known from 25 the literature: WO 2007/003536 _95
PICFERI0060656 D12 MOcBhuoHIRaNToviniA Sienativass hé dkis)Rvaroet H-

R LoRhSIERIRNAIE 026188 2h M thiSoAdHRIR- dEBL M Sicid amide

r? 5

90 mg (0.16 mmol) 3-[(5-chloro-thiophen-2-yl}-carbonylamino]-N-(3-methyl-
2,3,4,5-tetrahydro-1H-benzo[djazepin-7-yl}-tetrahydrothiophene-3-carboxylic
acid amide (Ex. 20) are dissolved in 3.4 m! dichloromethane and 0.34 mi glacial
acetic acid and 39.3 mg (0.16 mmol) 3-chloroperoxybenzoic acid are added at
-5°C. Then the mixture is stirred for 1 h at 0°C, then heated to room
temperature and stirred for 3 h. The reaction is washed with 5% sodium
hydrogen carbonate solution and the organic phase is dried with sodium
sulphate and concentrated by evaporation. The crude product is purified with
RP material (Zorbax StableBond C18; 3.5um; 4.6x75 mm eluant:
water/acetonitriie/formic acid = 95:5:0.1 =>10;90:0.1).

Yield: 14.6 mg (18 %)

Rt value: 0.25 (silica gel; dichloromethane/ethanol/ammonia = 8:2:0.2)
C21H24CIN3 O35, (466.02)

Mass spectrum:  (M+H)" = 466/468 (chlorine isotopes)



10

15

20

448/450 method 4) (chlorine isotopes)

4-[(5-chloro-thiophen-2-yi)-carbonylamino]-N-(3-methyl-2,3,4,5-tetrahydro-
W HAEHZB[tRE26pin-7-y)- tetrahydrespyran-4- -carboxylic aeﬁﬂﬁlﬁ@@@/%%“

25% (M+H) 0.31 (RP-8; 434/436 methanol/ " (chlorine 5% NaCl

isotopes) solution =6:4) 5-chloro-thiophene-2-carboxylic
Examplgl-ethyl-1-(3-methyl-2,3,4,5-tetrahydro- 1

H- benzo[d]azepin -7-ylcarbamoyl)-propyl]-amide 59 Iv 1 45 % (M+H) = 0.3

(silica gel; "~ 454/456 dichloro- (chlorine methane/ isotopes) ethanol/

Sofidcienlersetiyarier=2ophperbp s/ iamine o phenetbytBdkyitetrahydro-1H-
b%ﬂ?o%ﬁz@pmeﬂwr\% PSR-t %03536 9@_ Fydadoamde

oyl)-1-(prop-2-yn yI )-but-3-ynyl]-amide WO
PCT/EP2006/063611 Example 58 5-chloro-thiophene-2-carboxylic

acid-N- [2-methoxy-1-methoxymethyl-1-63- methyl 2,3,4,5-tetrahydro-1
H-benzo[d }azepin-7-ylcarbamoyl)- eth

5%

was isolated as a by-product in the preparation of Example 52.
Yield: 1.8 mg{2 % )

Rs value: 0.11 (silica gel; dichloromethane/ethanol/ammonia = 8:2:0.2)
Ca1H24CIN3O4S, (482.02)

Mass spectrum: (M+H)" = 482/484 (chlorine isotopes)
Example 54

3-[(5-chloro-thiophen-2-yl)-carbonylamino]-N-(3-methyl-2,3,4,5-tetrahydro-1 -
benzo[djazepin-7-yl)-pyrrolidin-1-tert. butoxycarbonyl-3-carboxylic acid amide

o )

N
/

The title compound was prepared analogously to the synthesis sequence in
Example 1e/1f from 3-amino-pyrrolidin-1-tert. butoxycarbonyl-3-carboxylic acid,

5-chlorothiophene-2-carboxylic acid chloride and 3-methyl-2,3,4,5-tetrahydro-
1H-benzoldlazepin-7-ylamine.
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O 0 N CI N (a) 5-chloro-thiophene-2-carboxylic
acid(1-hydroxymethyl-2-methoxy-1- 10 methoxymethyl-ethyl)-amide 1.14
V(62068 HiH3H3B amino-3-methoxy-g4methoxymethyl-propak-i/ P aR96/063611
suspended in 9 ml THF, cooled in the ice bath and combined with 2.56 ml
(18.4 mmol) TEA. 1.12 g ( 6.19 mmol ) 5-chlorothiophene-2-carboxylic

~ Yagidt Sldridhg 15 are dissolved in 6 ml THF and added dropwise. After 1.5

R R & Plersd aaAdpediiiale 'saanernirgled by evaporation
l.vac.. Then it'is purified by chromatography through RP material
Cidiitrd3bt0a3 8 356108) eluant: water/acetonitrile/trifluoroacetic acid =

:1Q:0.1.=>0:100:Q. field: 0.2 ) L valdes min
N?%D;L% el\J/? run‘?étho 3 nglGCI%%ﬁ@%Q@%%% AR ts(f)%%cgtgum: (M+H)' =
294/296 (chlorine isotopes) (b)
- (ﬁ ng‘ -thiophene-2-carbonyl)-amino]-3-methoxy-2-methoxymethyl-
fonic acid 0.20 g ( 0.49 mmol ) 5-chloro-thiophene-2-carboxylic
acid(1-hydroxymethyl-2- methoxy-1-methoxymethyl-ethyl)-amide are
' ! HREY ¢ | _Water acetenityi AH-
I e e S RO
beeredl lazemind) Yhdrortaigint Bsampsyisfith? Were2007/003536 -97-
PCT/EP2006/063611 hydrogen carbonate. Then 1.5 ml (3.14 mmol) of
13% sodium hypochlorite is added dropwise and the mixture is stirred for
2 h. The reaction mixture is concentrite evaporation i.vac. And
purified by chromatography throug n%y%rosorb C18 Varian;

eluant: water/ acetonitrile/ trif pac Oic acid =-590:10:0.1 =>0:100:0.1).

10 mg ( 0.02 mmot ) 3-[(5-chloro-thiophen-2-yl)-carbonylamino}-N-(3-methyl-
2,3,4 5-tetrahydro-1H-benzo[d]azepin-7-yl)-pyrrofidin-1-tert. butoxycarbonyl-3-
carboxylic acid amide are dissolved in 0.25 ml THF and at room temperature

0.3 ml of 6 molar hydrochloric acid are added and the mixture is stirred for 1h.
Then it is concentrated by evaporation i.vac..

Yield: 10 mg ( 80 % ) :

R; value: 0.44 (RP-8; methanol/5% NaCl solution =6 : 4)

Co1H25CINSO,S (432.98)

Mass spectrum: (M+H)" = 433/435 (chlorine isotopes)

The following compounds may be prepared from amino acid derivatives,
benzazepine derivatives and thiophenecarboxylic acid derivatives analogously
to the methods of synthesis described in the foregoing Examples or known from

the literature:



Yield: 0.10 g ( 66 %) Rt value: 4.16 min (HPLC-MS method 3)
C11H14CINO5S (307.75) Mass spectrum: (M+H)" = 306/308 (chlorine
Vigot8peg)j0ad5@%$ 5-chloro-thiopheng2-carboxylic acid-N- PCT/EP2006/063611
[2-methoxy-1-methoxymethyl-1- (3-methyl-2,3,4,5-tetrahydro-1
H-benzo[dlazepin-7-ylcarbamoyl)-ethyll-amide 0.05 g (0.16 mmol )

temper

2Mg5-ch

methox

|h\1d ro

|Stoetivpfereucarbonyl)-
ymethyl-propionic acid are ¢

antifbo]-3-met
lisssiigegbin 1

h¥gsspeak(s)
5 ml THE and at

R; value or

®om

[¢

it 0-04-g-(6:16-mmot) 2=ethoxy-1-etho
uinoline.( FFDO\ are added. After 30 mi

ycarbonyt=1:2=

Examp

35 heth

the miX
evaporad
Micros
90:10:0
method
466/468

yL“— A.5-tdtr hydro 1H-be
turn’?%éor 12 hat 40C.
ition i.vac. QOerfled I
brb C18 Varian; eluant: wat
1 =>0:100:0.1). Yield: 13.9
3) C22H28CIN304S (466

y chromatog
fer/ acetonitri

J00) 25 Mass

nzefdlazepin-
Thenitisc

mg(15%) R va

n,-0.029.g (0.16
myiam*iﬁe is adde
bncentrated by

a ough RF

nﬁctmgr%peroacetlc
ue: 4.09 min (H

[
le

[

Y mnl\ of

o6 G

HPLC MS;
méteral)
Acid =
IPLC-MS
+ =

SIREERE: (

(M+H)

(elfioriecisttopes WIS 200 F/6085B6-( 88T ERP 200608861 1-
%@gzér@ﬂa@mwthlgphw arhexylicaanif, iNal methoxy- 1

hyv4]14

N-(diph

Fhen

ethyl2-b

( répyt-amide o

p oy \\JIIIC Iyl I, J-Licirarnt
b[d]azep Wmoyl) p
A®- rilldenamino-4-meth
enylmethylene)glycinethyles
Vi

oXxy-butanoate
ter are cooled

(WrEaR N O S ¢

%B%SOQ(SGn

(chiorine

isotopes)

S, ()
ST

methanol/
5% NaCi
solution

= §:4)

5-chioro-thiophene-2-carhoxylic

acid-N-{1-ethyl-1-(3-methyl-2,3 4, 5-letrahydro-
1H-benzo[dlazepin-7-ylcarbamoyl)-propy!}-amide

89

45 %

T
5 e

/

(M+H)" =
454/456

{chiorine

isofopes)

0.3

{silica gel,
dichloro-
methane/
gthanol/
glacial
acetic acid
= 40:10:1)

but-3-ynylj-amide

5-chloro-thiophene-2-carboxyiic acid-N-[1-(3-methyi-2,3,4,5-tetrahydro-1H-
benzo[dlazepin-7-ylcarbamoy!)-1-(prop-2-ynyi)-
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150 ml THF, combined with 60 ml 1M NaHMDS solution and stirred for 1
h. Then 11 ml (117 mmol) 1-bromo-2-methoxyethane are added and the
WHix#RE 1E0CTSRRK heated to 5C. Aft@filtration the mixture RCUF#e4PRH/063611
repeated chromatography (silica gel, petroleum ether:ethyl acetate 9:1).
15 Yield: 8.1 g (b) ethyl

lidenamino-4-methoxv-2-methylbutanoate Analogously to
Example 60 (a) 2-benzhydrilidenamino-4-methoxy-butanoic acid 20 is
reacted with methyliodide to produce the title compound. C21H25NO3

YaddoueitvirRessedmrarp qritip peia-Naf2(gyethoxy-1-methoxymethyl-1-(3-
e o henarS Ry BEd N LRI RRARSY - BRIL S
25 methyl-propel)-amide 0.57 g of ethy
2-benzhydrilidenamino-4-methoxy-2- methylbutanoate in 2.5 ml THF are
combined with-Q.7 ml.ef 4M HCI and stirred for 2 h at room temperature.
Then the mixturelis ombined with ethyl acetate and 1 M HCI. 30 The
aqueeus | e iSextr tecgthree times with ethyl acetate and then freeze
WO 2007/003536 99 006/063611 dried. The crude product is
e 5- cﬁlorothlop necarboxyllc acid chloride analogously to
Example 1(e) to produce the title compound. C21H25NO3 (339.43) Mass
spectrum: (M+H)" = 340 5 (d) 5-chloro-thiophene-2-carboxylic
aC|d N-[3-methoxy-1 -methyl-1 (3 methyl- 2 3 4,5-tetrahydro-1
(o P E[thlanéo H Ca)lzeHWn 7r}llca
(0.73M_M@Mﬂlﬂm@ahydro-lH-benzo[d]azepin-‘?- ylamine
in dichloromethane and stirred for 15 min. Then the mixture is added to
233 mg (0.729 mmol) 5-chloro-thiophene-2-carboxylic acid-N-(1-
‘ethbgy@ttonyhGinZednoing-Braettiydr-@pyiplimige atiolystinepfiori3ad ays.

%ﬁ%’%ﬁéﬁgﬁgtﬁ?ﬂk iR IR YBIRI N NEBkI PSR RME st (15 4

mmol} TEA. 1.12 g ( 6.19 mmol ) 5-chlorothiophene-2-carboxylic acid chioride

are dissolved in 6 ml THF and added dropwise. After 1.5 h the mixture is
filtered and the filirate is concentrated by evaporation i.vac.. Then it is purified
by chromatography through RP material (Microsorb C18 Varian; eluant:
water/acetonitrile/trifluoroacetic acid = 90:;10:0.1 =>0:100:0.1).

Yield: 0.20 g (8 %)

R¢value: 4.25 min (HPLC-MS method 3)

C11H16CINO4S (293.77)

Mass spectrum: (M+H)" = 294/296 (chlorine isctopes)

(b)  2-{(5-chloro-thiophene-2-carbonyl}-amino]-3-methoxy-2-methoxymethyl-

propionic acid

0.20 g { 0.49 mmol ) 5-chloro-thiophene-2-carboxylic acid(1-hydroxymethyl-2-
methoxy-1-methoxymethyl-ethyl)-amide are dissoclved at room temperature in 3
ml of water / 3 mi acetonitrile and combined with 0.08 g (0.51 mmol} 2,2,6,6-

tetramethyl-1-piperidinyloxy radical (TEMPQ) and 0.13 g (1.55 mmol) sodium
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15 and dried with sodium sulphate. The crude product is purified by
chromatography. Rt value: 2.53 min (HPLC-MS method 2)

\WEDRBEIRITHS (450) Mass spectrpm: (M+H) + = 450/4BL [¢RIBAABE/063611
isotopes) 20 Example 61 (R)-5-chloro-thiophene-2-carboxylic acid
-N-[2-methoxy-1-methyl- 1-(3-methyl- 2,3,4,5-tetrahydro-1

I deass SRPOALT - %&Bér@om J ekt rarild s Necs@ianmbpazolite is
SR e ol g 40 A NHETE Rt M%Fbé)ﬂy'ﬂw%‘?é%&ﬁ'@kﬂﬂé’%

ml acetonitrile is combined with in each case one-fifth of 7.8 4 mmol
SrReiratedoNidevane 2 mi- 1e8 mins) hotbak hasieometaggerbyshro ugh RP
SRR FROUS VIO B00ZIABACHONRCT ARRARIRB G o leBE: i =
within 5 h and the mixture is stirred for 4 days. Then it is filtered and the
utle Brodualt 19Peddtad with 3-methyl-2,3,4,5-tetrahydro-1 H

Benzajd @zgﬁ)l@@?%}amlne and 5-chlorothiophene-2-carboxylic acid

chloride analogously to the reaction conditions described in Example if,
Revahiesdal HMinblitahthilGtaedippclind. Rf value: 0.63 (aluminium
@gqpl&@lpgi@gg)(ggl;ha /ethanol = 95:5) C21H26CIN303S (435.97) Mass
spectrum: (M+H) + = 436/438 (chlorine isotopes) 10 The following
MssmheRRaEREy belMrtiBared from3RATRERERD BENSEARDasSNZazepine
derivatives and thiophenecarboxylic acid derivatives analogously to the

methods of syntheS|s descrlbed in the fore omg Examples: No. Structural
3 s 85 perbaKydic acid-N- [2-methoxy-1-methoxymethyl-1-

(3-methvyi-2.3.4 5-tetrahydro-1H-benzol{dlazepin-7-vicarbamovi)-ethyll-amide

0.05 g ( 0.16 mmol ) 2-{(5-chloro-thiophene-2-carbonyl)-aminol-3-methoxy-2-
methoxymethyl-propionic acid are dissolved in 1.5 ml THF and at room
temperature 0.04 g (0.16 mmol) 2-ethoxy-1-ethoxycarbonyl-1.2-
dihydroquinoline { EEDQ) are added. After 30 min, 0.029 g (0.16 mmol) of 3-
methyl-2,3,4,5-tetrahydro-1H-benzo{dlazepin-7-ylamine is added and the
mixture is stirred for 12 h at 40°C. Then it is concentrated by evaporation i.vac.
And purified by chromatography through RP material (Microsorb C18 Varian;
eluant: water/ acetonitrile/ trifluoroacetic acid = 90:10:0.1 =>0:100:0.1).

Yield: 13.9mg (15 % )

Ry value: 4.09 min (HPLC-MS method 3)

CooH2CIN3OQ4S (466.00)

Mass spectrum: (M+HY = 466/468 (chlorine isotopes)
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Last Step or Rt Name 62 0157 % (M+H) = Rt: 2.8 min " 4 512/514

HPLC of (chlorine isotopes) method 3a 5-chloro-thiophene-2-carboxylic
VeCi0Zdoasa8oxy-1-methyl-1-(3-gagthyl- 2,3,4,5-tetrahyiGFEP2006/063611

H-benzo[d]azepin-7-ylcarbamoyl)-ethyl]-amide 63 -... 4% (M+H)" _ 2.25

min (HPLC; 4221424 method 2) (chlorine isotopes)
ERpthl@®-thiophene-2-carboxylic

acigd-N-[2-hydroxy-1-methyl-1-(3-m s 2.3.4.5-tefrah -

SEa T SR e R R RE L
2FCA =R20G06/068 6 b Exaniyiker 6416-BroinarithiplySre-@py Broovgtc
acid-N- [3-hydroxy-1 -methyl-1 -(3-methyl- 2,3,4,5-tetrahydro-1
H-benzo[d]azepin-7-ylcarbamoyl)-propyl]-amide OH H~ON S/Br -NH/

@) ) methyl 2-r(5-bromo-thiophene-2-carbonyl)-aminol-proplonate 5.18
g 25. ol } 5-bromothiophene-2-carboxylic acid are stirred in 20 mli
of | loride for 1 h at 60C and then the mixture is concentrated

0

by evaporation 'Va%a
0"\

(a)  ethyl 2-benzhydrilidenamino-4-methoxy-butanoate

15.0 g (56 mmol} N-(diphenylmethylene)glycinethylester are cooled to -78°C in
150 m! THF, combined with 60 m! 1M NaHMDS solution and stirred for 1 h.
Then 11 m! (117 mmol) 1-bromo-2-methoxyethane are added and the mixture is
slowly heated to 5°C. After filtration the mixture is purified by repeated
chromatography (silica gel, petroleum ether:ethyl acetate 9:1).

Yield: 8.1 g

(b) ethyl 2-benzhydrilidenamino-4-methoxy-2-methylbutanoate

Analogously to Example 60 (a) 2-benzhydrilidenamino-4-methoxy-butanoic acid

is reacted with methvliodide 1o produce the title compound.
Ca1H25NO; (339.43)
Mass spectrum:  (M+H)" = 340

(c) 5-chloro-thiophene-2-carboxylic acid-N-(1-ethoxycarbonyl-3-methoxy-1-

methyl-propyl)-amide

0.57 g of ethyl 2-benzhydrilidenamino-4-methoxy-2-methylbutanoate in 2.5 ml
THF are combined with 0.7 m! of 4M HCI and stirred for 2 h at room
temperature. Then the mixture is combined with ethyl acetate and 1 M HCL.

The aqueous phase is extracted three times with ethyl acetate and then freeze-
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3.52 g (25.26 mmol ) DL-OMe-Ala-HCL are placed in 100 ml
dichloromethane with 20 ml (142.25 mmol) TEA, then at OC the acid
WRIGHY 198u@d dropwise to 20 ngglichloromethane. At R§oMEP2006/063611
temperature the mixture is stirred for 16 h 15 and concentrated by
evaporation i.vac.. Then sodium hydrogen carbonate solution is added
cuied! thehmigtudeiprogatie dedclodhvathyi-abdosoehithbeoapaniopiiis e did

CW% r%%i%ﬁggrté}ona e so%%%;r‘] an((j) %%gg a/ﬁg ﬂymt %ﬁ?tﬁ q#ﬂ]en itis

Céohbe’ﬁf%téﬁﬂﬁ@aporaﬂon i.vac. And purified by chromatography
ge%(?réllnca gegMelHZ’nt ethyl §&3tate/petroleum ether 1:3 => 1:2).
Y|eId

82 % ) Rf value: 0.17 (silica gel; ethyl acetate/petroleum
ether = 30: 70) C9H10BrNO3S (292.15) Mass spectrum: (M+H)' =

[ top 19)) W vt ]
(hﬁa?B%raE)t yI -2- %éf\&%@k&%rgna%se mg lﬂgﬂgg pared a al)j)g?u@%% y
0t P-Givahytioed @@%@@B}]@Z@@mﬂmemwrgapwmme and

5.00 ml ( 33.34 mmol ) N,N,N,N- 30 tetramethyl-ethylenediamine

(TMEDA) are placed in 110 ml THE at 0C and WO 2007/003536 -102-

OPeDTVE P2 QORI -6 LD s RISt vl Wit 20022 B2 RERSHY 1oeavnixture
[ f

R aeh a0 oA U286 7

yie[(stlﬁmﬂﬂhﬁ@meﬁwemd@uyramfﬁbpérapmnaﬁemtee mixkrEigrdded to

ﬂaS%g ddeshdranwiss. and e mbHUSdS stisrer fond dti3-hn.@ two-necked

mI(80 91 mmor) e yene OXI eare con ense at - 8C and
s . ' v d st Asrdanss Then

:ta{‘sreemé%rﬁﬁ%%éf%awﬁm rwtrfqg@wmgammmmmss&etate

in order {0 expel excess ethylene OX|de then the reactlon mixture is
' kS UL RIS @ eHIERJY QU aldH Sriééntrated by

'gﬁcl vac.. The reS|due is comblned Wlth 1 M hydrochlorlc acid

extracted with ethyl acetate. The organic phase is dried

RS ArASIMAEPLCMS method 2)
CQZHQSCINSO;’,S 450)

Mass spectrum: (M+H)" = 450/452 (chlorine isotopes)

Example 61

(R)-5-chloro-thiophene-2-carboxylic acid-N-[2-methoxy-1-methyl-1-(3-methyl-
2,34 ,5-tetrahydro-1H-benzo[dlazepin-7-ylcarbamoyl)-ethyl]-amide

~
——NCD\ ?
N\F‘&{
N
0
o

A mixture of 1.5 g (6.8 mmol) N-tert.butoxycarbonyl-a-methylserine in 100 ml
acetonitrile is combined with in each case one-fifth of 7.8 g (34 mmol) of silver

oxide and 4.3 ml (68 mmol) iodomethane, with vigorous stirring, at hourly
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and purified by chromatography through RP material (eluant: water /
acetonitrile 90:10 => 0:100). Yield: 0.20 g (9 %) 15 Rf value: 0.52 (silica

V&) ZRYI G388/ petroleum ether =180:10) C1oH10BrNOBE (BT2206)5/063611
Mass spectrum: (M+H) + = 304/306 (bromine isotopes) (c)
5-bromo-thiophene-2-carboxylic acid-N- f3-hydroxy-1-methyl-1-(3-methyl-
inprvale withit dhhorbc b habikaRIjaA e fpic4rdavsoyNosroiy-Blfaigs and
ReErad SR auBed Ssmaly/if? & adalanydie-dlkhengaldlazepine are

suspended at room temperature in 3 ml Q|chlorome ane, 1.30 ml (2.60
hﬁﬁ?&[aﬂw@me?hylammmnﬁ 8oibifsAtineshene drecaberdiargpidrioride
JREIGRR0Y 18P BUKINE S RUEAI Y3 BB §20@ AR5 MB8lknd 58a to

5-bromo-thiophene-2-carboxylic acid (3-methyl-2-oxo-tetra
q@amﬂméﬁl@)w@nﬁmm 6 ml THE are added dropwise to the reaction
RPDENEE: B isthan AR TRR NALHRABHERRRE LI n e she reaction

is poured onto 60 ml of 2 M sodium hydroxide solution and extracted 3x
it 2t Aeerdd3 T8 combined organic phases are dried with 30 sodium
Muehate andhpurifiegyghromatography shravgh RALpRIssE (Microsorb

C18 Varian eluant: water / acetonitrile 90:10 => 0:100). Yield: 0.14 g (38
%) Rt value: 2.22 min (HPLC-MS; method 3a) WO 2007/003536 -103-

THE TOARRR0606 361 9@&#? ARBR80 T)

= 480/482 ( romir?e_ i?otopes _Exlgmple 6S%@@Mﬁ§%§ﬂ?g@H%tﬁM§,
t‘@.%ﬁ;f@p{ﬁﬁogﬁgﬁgtg%m jgphenecarboxylic acid derivatives analogously
t8GIseMEHatyt 3vpimesty lsamtrarbe ik ¥oregoing Examples:

(3-methyl-2,3,4,5-tetrahydro-1

H-benzo[d]azepin-7-ylcarbamoyl)-propyl]-amide O N~NN N

No. Structural formula Yield Mass peak(s) R¢ vaiue
Last Step or Ry
Name
62 @ 57 9, (M+H)” = Rt‘: 2.8
min
E:% - 612/514 HPLC-
ﬂ[)@/ o uwﬂ {chlorine isotopes) | method 3a

5-chloro-thiophene-2-carboxylic acid-N-{2-benzyloxy-1-methyl-1-{3-methyi-
2.3,4,5-tetrahydro-1H-benzo[dlazepin-7-yicarbamoyl)-ethyi}-amide

63 ﬁ\(j”ﬁ\ff 49, (MeH)” = 2.25 min
"Oij A Ve 422/424 ke
method 2}
(chlorine
isotopes)

(R)-5-chloro-thiophene-2-carboxylic acid-N-[2-hydroxy-1-methyl-1-(3-methyl-
2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yicarbamoyl}-ethyll-amide
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0\5/Cl O 100.20 g (0.77 mmol) N- BOC-a-methyl-D,L-glutamic acid in 5
ml| THE are combined with 0.24 g (0.77 mmol) TBTU and 0.10'ml (0.77

MYAAPPERCHCstirring at room tempearature and stirred TRRGTHRER2086/063611°

0.38 ml (0.77 mmol) dimethylamine 2M in THE are and the mixture is
stirred for 15 hat room temperature. The reaction mixture is concentrated
on i.vac. And 15 reacted analogously to the foregoing
Examp I 16 RV : .
R oo g S RO oy
mads SpekabrroniHapenzabllamspinioferr hsmspélsprepvie foittsving
compounds may be prepared from amino acid derivatives, benzazepine
derivatives and thiophenecarboxylic acid derivatives analogously to the

methods of synthesis described in the fo %}?)ing Examples: WO
2007/003536 -104- PCT/EP2006/063611 6 +H)+= Rt:2.5 min
HPLC-method 2 493/495 irfe.jst )4 $ ar
(R)-5-chloro-thiophene-2"arbg roH iy
acid-N-[2-dimethylaminocarbonyloxy-1- methyl-
1-(3-methyl-2,3,4,5-tetrahydro-1 H-benzo[d]azepin-7-ylcarbamoyl)-ethyl]-
ide 671 )+ Rf: 0.48; silica N g " 498/500 (chlorine isotopes)
%rlﬂzc e o - RIS QT iy ORISR ERBRSNAScid-N-
[2-(4-hydroxy-phenyl)-1-methyl-1-(3- methyl-2,3,4,5-tetrahydro-1

- in-7- - []-amide 0.5; sili
}541%6 S%Oig].%er%%cﬁ ?/lg%r%%ct)%ilg)gﬁg%e]%%@a?boxyiiil éco?d are stirred in 20 ml of

thionyl chioride for 1 h at 60°C and then the mixture is concentrated by

evaporation i.vac..

3.52 g (25.26 mmol ) DL-OMe-Ala-HCL are placed in 100 m! dichloromethane
with 20 ml (142.25 mmol) TEA, then at 0°C the acid chioride is added dropwise
to 20 ml dichloromethane. At room temperature the mixture is stirred for 16 h
and concentrated by evaporation i.vac.. Then sodium hydrogen carbonate
solution is added and the mixture is extracted 3x with ethyl acetate. The
organic phase is washed 1x with 1 molar hydrochioric acid and 1x with sat.
Sodium hydrogen carbonate solution and dried with sodium sulphate. Then it is
concentrated by evaporation i.vac. And purified by chromatography through
silica gel (eluant: ethyl acetate/petroleum ether 1:3 => 1:2),

Yield: 6.0g (82 %)

Rrvalue: 0.17 (sifica gel; ethyl acetate/petroleum ether = 30:70)

CoH1oBrNO4S (292.15)

Mass spectrum:  (M+H)" =290/292 (bromine isotopes)

(b}  5-bromo-thiophene-2-carboxylic acid-N-(3-methyl-2-oxo-tetrahydro-furan-
3-yl)-amide (prepared analogously to J. Org. Chem., 1993, 58, 6966)

1.90 ml ( 22.62 mmol ) diisopropylamine and 5.00 ml ( 33.34 mmol } N,N, N N-
tetramethyl-ethylenediamine (TMEDA) are placed in 110 ml THF at 0°C and
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Wi SI sels R RERARIASRIoHd YR

68 ~';> (M+H)' = Rf: gel; " " 472/474 (chlorine isotopes) o CH2C12/ethanol

= 80:20 5-chloro-thiophene-2-carboxylic acid-N- [2-(1
WGih#88Z281085B61-methyl-1-(3- methgh2,3,4,5-tetrahydro-PCT/EP2006/063611
H-benzo[d]azepin-7-ylcarbamoyl)-ethyl]-amide Example 69

(R)-5-chloro-thiophene-2-carboxylic acid-N-[2-(3-methoxycarbonyl-pro
HoMhg FamBined with 14.2 ml (22.62 mmol} 1.6 M n-butyllithium in n-hexane.

RN | )
b o D A A M

[zﬁ(%%atf{éxpﬁaﬁbbﬁwar@pe%wbwm aietAgl-rggionate in 50 mi
TR WeZsR iy %@wefep%e%{ﬂbaﬁmugé wearbampyrghyll-carba

mate A mixture of 120 mg (0.226 mmol) tert

IR- N“‘qu‘ﬁﬁ@djj@ﬁ%ﬁ)@m h‘%ﬂ%ﬂl-mﬂ@lm@ihyl%s aedeaEhgansiensed at

HgbenzridiagapithérykaBamoyle vl hamale: (PreRAdTAMS stirred for
(R)-O-allyl-a-methyl-N-butoxycarbonylserine and 3 WO 2007/003536

29dsabeameroperakug1 17 hen nitrogen is passed through the reaction vessel
iMEHr To%tsieiiabydrorisRenzoldlagRRringes yaming lﬂ&?@;@%e&?mbmed

chloride is rinsed for 30 min with arig@?[gi cor'%lj:{nned \é\/{gi? %ézam "
bR T GBPS Md?h@@@éa o

iRRIENg faE4duidieTs RATBIXBHSUECPRERRIALRA BY CYRRPEAHPTIAP S ng
purified by chromatography. 5 Rt value: 2.53 min (HPLC-MS; method 2)

%t)f%ﬁf)eé WhiordtimlsptRinis o thrreAriaelpse 2 @@ﬁémtfkyeam@hwphate

Anamieneh bynethy) rRBHY i LdrPREURMArRY EliRenzaidiazeribnitrile
S%/Icarbamoyl -ethyl]-amide 10 ert.butyl

hoxycarbonyl prop-2-enyloxy)-1-methyl- 1-(3-methyl-
Yield: 0.20 g (9 %)

Rrvalue: 0.52 (silica gel; ethyl acetate/petroleum ether = 30:10)
C1oH1oBrNOsS (304.16)
Mass spectrum:  (M+H)* = 304/306 (bromine isotopes)

(c}  5-bromo-thiophene-2-carboxylic acid-N- [3-hydroxy-1-methyl-1-(3-methyl-

2,34 5-tetrahydro-1H-benzo[dlazepin-7-vicarbamovi)-propyil-amide

0.16 g (0.66 mmol) 3-methyl-2,3,4,5-tetrahydro-1H-benzo|d]azepine are
suspended at room temperature in 3 mi dichloromethane, 1.30 m! ( 2.60 mmol )
ZM trimethylaluminium solution in toluene are added dropwise thereto and the
mixture is stirred for 30 min. 0.20 g (0.66 mmol) 5-bromo-thiophene-2-carboxylic
acid (3-methyl-2-oxo-tetrahydro-furan-3-yl)-amide in 6 m! THF are added
dropwise to the reaction mixture. ltis then stirred for 20 h at room temperature.
Then the reaction is poured onto 60 mi of 2 M sodium hydroxide solution and
extracted 3x with ethyl acetate. The combined organic phases are dried with
sodium sulphate and purified by chromatography through RP material
(Microsorb C18 Varian eluant: water / acetonitrile 90:10 => 0:100).

Yield: 0.14 g (38 %)

Rt value: 2.22 min (HPLC-MS; method 3a)
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2,3,4,5-tetrahydro-1 H-benzo[d]azepin-7-ylcarbamoyl)-ethyl]-carbamate is

reacted by a 3-step synthesis sequence analogously to Example 1(c), 35
V2007 f0fFa6 the title compoundi @& Rt value: 1.79 mirP@rieEdd8)p/063611

C25H32CIN305S (522.06) Mass spectrum: (M+H)+ = 522/524 (chlorine

isotopes) Example 70 20 (R)-5-chloro-thiophene-2-carboxylic
(Gacid:MB[R-@sy (tdRyEArbonyl-propyloxy)-1-

ethyl;2,3.4,6-tetrahy i
@%%%kéfﬁg@apm- @Icﬁ bamoyl) gﬁ?{}i aml((?roﬁncl)nfel [%O 8pl\el§ NOH/CI
25 is prepared from Example 69 by saponification with lithium hydroxide

m%ucé% to Example 8 (d). Rt value: 2.4 min (HPLC-MS; method 2)
305S (508.03) Mass spectrum: (M+H) + = 508/510 (chlorine

isotopes) 30 WO 2007/003536 -106- PCT/EP2006/063611 Example 71

tetra!%)g)gﬁ %ﬁébenz C[%?g%%ﬁ/#c?%ﬁd N%iﬁ%pgt%ﬁ]@?nw%Wé@a%@% "
(BroethgrBstdineiaye D4 S-etninldioze Moo énierdparapit- Rigaiiram
and 3 5 dimethyl-2,3,4,5-tetrahydro-1 H- benzq[d]azepln -8-ylamine

O N

N
N

—NC©/O S\ ¢
o\

0.20 g {0.77 mmol) N- BOC-a-methyl-D,L-glutamic acid in 5 mi THF are
combined with 0.24 g (0.77 mmol) TBTU and 0.10 m! {0.77 mmol) TEA with
stirring at room temperature and stirred for 5 min. Then 0.38 mi (0.77 mmol)
dimethylamine 2M in THF are and the mixture is stirred for 15 h at room
temperature. The reaction mixture is concentrated by evaporation i.vac. And
reacted analogously to the foregoing Examples to form the title compound.
R¢ value: 0.3 (silica gel, dichloromethane/ethanol/ammonia 80:20:2)
C24H31CIN4O3S (491.05)

Mass spectrum: (M+H)" = 491/493 (chlorine isotopes)

The following compounds may be prepared from amino acid derivatives,
benzazepine derivatives and thiophenecarboxylic acid derivatives analogously

to the methods of synthesis described in the foregoing Examples:
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Starting from 1-methyl-2,3,4,5-tetrahydro-1 H-benzo[d]azepine a mixture
of the 1o two title compounds may be prepared by the synthesis
V¥EnRenédoBEabckart- Wallach reagtian analogously to ERA P 2F)6/063611
nitrogenation analogously to Example 9(a) and reduction analogously to
Example 9(d), and the mixture may be purified by chromatography (silica
gel, methylene chloride/(ethanol: ammonia 95:5) 99/1-> 8/2):is 3 5
fgpethy=2;3;4;5-tetrahydro-1H-ben olu zepln 7-ytamime R Vaiger §- rﬁtfh
silica gel; nimonia 80/20/2) Cl%l;&g N2 hod 2

190.29 94393;% i ;
3,5-dimet benzofd(]%zgfaq% ;S8O)cl)l%er?1)|ne Rf value:

D.75 (silica_gel; methylene chlaride/methanol/ammonia 80/20/R2)
C12H18NB F 605 VR epear i Va2 fedyiggynocartonyloxy-1-

5-chloro-thitphérig~RetatgckylicteloityN g Mriemadlda@Baciretiyanog e hyil-
tetrahydrardidd-benzo[d]azepin-7- yIcarbamoyI) ethyl] -amide is prepared by

eacting3;5-dimethy-2-345 tcti‘anywu - uanuLuJachnl 'a ﬁFﬂ'-ﬂé“'sﬁica
0,485

(9] I\'d Jy It Iyl 59,
analogously to Exampl . Rf valléMet8’ (silica gel; methylene
wmpRgnia 80/20/2) %qu 11.126C1IN302S (#£8.97) WO

chloride/meth 26CLN30:
2007/003536 -107- P U\E@éo%/oe 485 Spectrum: (M{BiyGl/ethanol/
120/422 (chlorlne |sotopes xample 72 5-chloro- thlophene -2-carhexadieo:2

aoid Nl R R R Al A methyl1-(3-
H-benzo[é aﬁzteeslﬁ111 %%ng a?rénicj)eS gtﬁyl -ami de\lﬁl W Elny()) SIC

prepared W%W’S'?é 4 ‘étfﬁ?/’(déo?, %ﬁﬂ-f}ﬁ(@r%fé%%“ﬂﬁﬁ @mﬁ
gnﬁﬂe (see Example:ﬁﬁ@ynalogousmm Example 1(f). Rf valy&f@g: silica
I

3 B B D))

silica gel; methylenNe ofide/methanol/ammonia 80/20/2) gel;

— I S o 472/474 {chiorine isotopes) GH,Ch/ethanol

o" % g

. = 80:20
5-chioro-thiophene-2-carboxylic acid-N- [2-(1H-imidazol-4-yl)-1-methyl-1-{3-

methyl-2,3,4,5-tetrahydro-1H-benzo(dlazepin-7-ylcarbamoyl)-ethyll-amide

Example 69
(R)-5-chloro-thiophene-2-carboxylic acid-N-[2-(3-methoxycarbonyl-propyloxy)-1-
methyl-1-(3-methyl-2,3,4,5-tetra hydro-1H-benzoldlazepin-7-ylcarbamoyl)-ethyl]-

amide

Oj(_\‘o )
0 H\f}
N - g
*OoRenrs

(a) tert.butyl (R)-N-[2-(3-methoxycarbonyl-prop-2-enyloxy)-1-methyl-1-(3-
methyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-ylcarbamoyl)-ethyl]-carbamate

A mixture of 120 mg (0.226 mmol) tert.butyl (R)-N-[2-(prop-2-enyloxy)-1-methyl-
1-(3-methyl-2,3,4,5-tetrahydro-1H-benzo[djazepin-7-ylcarbamoyl)ethyl}-

carbamate (prepared from (R)-O-allyl-a-methyl-N-butoxycarbonylserine and 3-
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10 0211-126C1N302S (419.97) Mass spectrum: (M+H) + = 420/422

chlorine isotopes) Example 73 5-chloro-thiophene-2-carboxylic

EHPROA/ GR83A-1-[3-methyl-5-(4 1405- PCT/EP2006/063611
aminophenyl)-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-ylcarbamoyl]-ethyl}-
amide NH2 NY N -N O O\S/cl (a)
nBetethy S4pPdalirb sl s it snyaidlazepEnzolfaresire rethgeneghigride

igypad f&hﬁﬁ‘)‘:’ﬁ%’%ﬁh%?%@ﬁf‘%%ﬂb%‘é%ﬂﬁ%‘ﬂ%%@%%@ Fﬁhﬁﬂlwﬁe'tﬂyl

1.7 ml formic acid and combined with 1.22 ml of 37% formalin solution,

aRBa sl asplion. Fribhsaeataivtirnreeaien deririlieg, feiadd. Then
tRasiGwith: OM-NaHRAG SRS &H*ayf!t)aﬁﬁé%‘%ﬂ}ﬁma&raphy.

hases are dried with sodiuim sulphate, then filtered and evaporated
‘%@WH@B?F@?VEG%:(UBBQSM@& g&thadiiylene chloride/methanol/ammonia
95/5/0.5) C17H19N (237.34) Mass spectrum: (M+H) = 238 WO
2007/003536 -108- PCT/EP2006/063611 (b)
(BrbBingtosieritisangy2raathayivasittdbiR itorgibeskce[BRPEpine
;ﬁﬁB?F@WﬁIQH%iMWﬂ??ﬁé»ﬁﬁEQHﬁtQ’@ ,Q;’o"-‘!‘é? lezaniee s pifkegpnted

analogously to Example 9(a) and purified by chromatography (silica gel: 5

Yeabemaversshétrmmidetate 1/1 -> 1/100) Rf value: 0.2 (silica gel; ethyl
acetate) C17H17N304(327,33) Mass spectrum: (M+H) + =328 10 (c)
5-chloro-thiophene-2-carboxylic acid-N-{1 -methyl-1 -[3-methyl-5-(4-

TﬁiﬁMM@Q@))L\Q,@;A%W@nyi—prop~2~enyi0xy)-1-me yi-1(—(3-methy!—
Haherzeltlarrpe-VycarbapdEBIVyREYEEmoyt)-ethyll-carbamate is
reacted by a 3-step synthesis sequence analogously to Example 1(c), 35 and
1(f) to form the title compound.

R value: 1.79 min (method 6)

CosH32CIN3O5S (522.06)

Mass spectrum: (M+H) = 522/524 (chlorine isotopes)

Example 70
(R}-5-chloro-thiophene-2-carboxylic acid-N-[2-(3-hydroxycarbonyl-propyloxy)-1-
methyl-1-(3-methyl-2,3,4,5-tetrahydro-1H-benzo[dlazepin-7-ylcarbamoyl)-ethyl}-

amide

HO\[(—\vO .
N < 1)

is prepared from Example 69 by saponification with lithium hydroxide
analogously to Example 8 (d).

Ry value: 2.4 min (HPLC-MS; method 2)

Ca4H3cCIN3O5S (508.03)

Mass spectrum:  (M+H)" = 508/510 (chlorine isotopes)
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is prepared by hydrogenation of 3-methyl-5-(4-nitrophenyl)-7-nitro-2,3,4,5-
tetrahydro-1H-benzo[d]azepine analogously to Example 1(c) and
\@l%gé}(/ﬂl?éﬂ@@ﬁeaction with -106-~ é’&T/ EP2006/063611
2-[(5-chloro-thiophen-2-yl)-carbonylamino]-2-methyl-propienic acid
gnalogousli to Example 1(f). Rt value: 0.6 (aluminium oxide; methylene

nol 95/5) C26H29CIN402S (497.05) Mass spectrum: (M+H)
5 ch G498 {BBIsinecisRionaR) 22RiTe follewipocompeundspay Ha 5-
prepared from aming acid derivatives, benzazepine derivatives and
fﬁ#r%wgﬁ%"c BRRVRe g SRRV BRRIBY RN ks thiithethods of
synthesis described in the Ex
(M+H) = Rt: 2.63 min s HP

mples or known from the literature: 25 740
od_2 N"O 420/422 (chlorine isotopes)
(R)-5-chloro-thiophene-2= @ acid-N-31-(34ethyl-2, 3,4,
5-tetrahydro-1 H- benzo[d]azegpin-7-ylcarbamow))-b/utyl]-amide 75
(M+H)+= Rt: 2.56 min N" ~s HPLC-method 2 436/438 (chlorine isotopes)
WO 2007/003536 -109- PCT/EP2006/063611

(gé%mﬁ%%g%@%é%f%@ﬂéifeﬁam%aepin-?-yiamEne and 3.5

dirithyb iR 2edieifaylcarbamaybretijsaaitde §§14Mid)’ Rt: 0.92 min H
"HPLC-method 5 " 436/438 (chlorine isotopes)
5-chloro-thiophene-2-carboxylic acid-N-[3-methoxy-1-(3-methyl-2,3,4,5-
Seardingdiorh H-bestapfd)azepinat-yloathamayhe propylkaenide B7niMim of the

t@% ét%g'org#rr%pounds may be prepared by the synthesis sequence of Leuckart-

Wallach reaction analogously to Example 1(b), nitrogenation analogously to
Example 9(a) and reduction analogously to Example 9(d), and the mixture may
be purified by chromatography (silica gel, methylene chloride/(ethanol:
ammonia 95:5) 99/1-> 8/2).
3.5-dimethyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-ylamine

R¢value: 0.70 (silica gel, methylene chloride/methanol/ammeonia 80/20/2)
C12HaNz (190.29)

Mass spectrum:  (M+H)" = 191

3,5—dimethyi-2,3,4,5-tetrahydro~1Hnbenzo[d]azepin—S-yEamine

R value: 0.75 (silica gel; methylene chioride/methanol/ammonia 80/20/2)
CiaH4sN2 (190.29)

Mass spectrum:  (M+H)" =191

(b) 5-chloro-thiophene-2-carboxylic acid-N-[1-methyl-1-(3,5-dimethyl-2,3,4,5-
tetrahydro-1H-benzo[dlazepin-7-ylcarbamoyl)-ethyl}-amide

is prepared by reacting 3,5-dimethyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-
ylamine analogously to Example 1(f).

Rt value: 0.6 (silica gel; methylene chioride/methanol/ammonia 80/20/2)
Ca1Hz6CINSOLS (419.97)
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H HPLC-method 2 0 " of 450/452 (chlorine isotopes)
5-chloro-thiophene-2-carboxylic acid-N-[2-propyloxy-1-(3-methyl-2,3,4,5-
Vfﬁé‘i—‘fa’f}%ﬂzf’r/@-qﬁﬁllDfl3t§enzo[d]azepin-7-yktal’7bamoyl)-ethyl]-amioFéCﬁl!’: "9 pRip63611
78 ou (M+H) + _ Ys HPLC-method 3 " 464/466 (chlorine isotopes)
5-chloro-thiophene-2-carboxylic acid-N-[2-isobutyloxy-1-(3-methyl-2,3,4,5-
MasarrfeUt M:bentbiididzepin- 7=y fcilifa? oSBT AAIEETO) (M+H). =
Rt: 4.32 min HPLC-method 3 450/452 (chlorine isotopes)
5-chloro-thiophene-2-carboxylic
L DX propyloxy-1-(3-methyl-2,3,4,5- tetrahydro-1

f#ch%qwlﬁaw%zmg%éﬁﬂe%atwmaméﬁﬁﬁg R4 30memy (M) N

% c HPLC-method 3 432/434 (chlorine isotopes) .
tetahytbaribhhengoidtarspiyficycarbamoyt)-ethyll-amide

acid-N-[1-methyl-1-(3-methyl-2,3,4,5-tetrahydro- 1
H-benzo[d]azepin-7-ylcarb [][-amide 81 0 / (M+H)" _ Rf:
0.25; silica o gel; H Y 512(514(gHlorine is &CH2CI2/ethanol/ -No

ICT ammonia = 90:10:1 (R)-5-chloro-thiophen&=2carboxylic

acid-N-[3-benzyloxy-1-(3-methyl-2,3,4,5-
is prepared from 3,5-dimethyl-2,3,4,5-tetrahydro-1H-benzo{djazepin-8-ylamine

(see Example 71a) analogously to Example 1(f).

Ri value: 0.8 (silica gel; methylene chloride/methanol/ammonia 80/20/2)
CatHaeCINSO,S (419.97) |

Mass spectrum: (M+H)" = 420/422 (chlorine isotopes)

Example 73

5-chloro-thiophene-2-carboxylic acid-N-{1-methyl-1-[3-methyl-5-(4-
aminophenyl)-2,3,4,5-tetrahydro-1H-benzo[dlazepin-7-ylcarbamoyl]-ethyl}-
amide

(a) 3-methyl-5-phenyl-2,3 4,5-tetrahydro-1H-benzo[dlazepine

1.00 g (4.48 mmol) 1-phenyl-2,3,4,5-tetrahydro-1#+-benzold]azepine is taken up
in 1.7 ml formic acid and combined with 1.22 ml of 37% formalin solution, then
heated to 70°C for 2 h. The reaction mixture is concentrated, made basic with
10 M NaOH and extracted with ethyl acetate. The organic phases are dried
with sodium sulphate, then filtered and evaporated down.

R¢ value: 0.35 (silica gel, methylene chloride/methanol/ammonia 85/5/0.5)
C7H1oN (237.34)

Mass spectrum:  (M+H)" =238
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tetrahydro-1 H-benzo[d]azepin-7-ylcarbamoyl)-propyl]-amide _ Rt:4.82

min 82 (M+H) HPLC-method 3 512/514 (chlorine isotopes) i o WO
V2Q0Z0003H38536.0- PCT/EP2006/Q6g811 PCT/EP2006/063611

(R)-5-chloro-thiophene-2-carboxylic

acid-N-[3-phenethyloxy-1-(3-methyl-2,3,4,5- tetrahydro-1

H-benzo[d]azepin-7-ylcarbamoyl)-ethyl]-amide Example 83

-chlorq:thi ne-2-carb iC_. .

R SR s ey whudsrdappapiclazepine
Irtvirehybfdtdmapin i arbeiradyirethyilaenide] 8@z ph ©isHhitrogeNa@d N

N O (a) met -(5-chlarothiophen-2yhcarbgnyl-aziridine:2-catboxylate A
AR A e R R SR R AR R ST,
pEOr(FLBnathety efteyhglzatate 11136 il 1d@ihylene chloride is combined with

.80, g (48,6 mmal) 5:chlorothiophenecarboxylic acid chloride in 30 ml
\é?liﬂ@?e'régz cﬁb[ﬁgegﬁihi?e{%cvg&?ﬁg%?h ice and subsequently after removal

(ofy the Mgbling2BaiR)stirred for 3 h at room temperature. Then the mixture

Jis dilut ith water, ,extracted vy__itg ethylene chloride, dried with sodium
“QFEF&% eg,c\ﬁégg’aéntra ed}(ﬂs and puri %% by chromatography (silica gel,
petroleum ether/ethyl acetate 80/15 - > 80/20) to obtain the slightly

G e M Ao,
anpas?eB BRlodifeSdetoper) ro-1H-benzo[dlazepin-7-ylcarbamoyll-ethyl}-
amide

is prepared by hydrogenation of 3-methyl-5-(4-nitrophenyi)-7-nitro-2,3,4,5-
tetrahydro-1H-benzo[d]azepine analogously to Example 1(c) and subsequent
reaction with 2-[(5-chloro-thiophen-2-yl)-carbonylamino]-2-methyl-propionic acid
analogously to Example 1(f).

R value: 0.6 (aluminium okide; methylene chloride/ethanol 95/5)
CagH25CINSO,S (497.05)

Mass spectrum: (M+H)" = 497/499 (chlorine isotopes)

The following compounds may be prepared from amino acid derivatives,
benzazepine derivatives and thiophenecarboxylic acid derivatives analogously

to the methods of synthesis described in the Examples or known from the

literature:
74 Hw/j\( (M+H)' = Rt: 2.63 min
i 5 HPLC-method 2
7NQ£>/ 3 VA 420/422 {chlorine isotopes)
{R)-5-chloro-thiophene-2-carboxylic acid-N-{1-{3-methyi-2,3,4,5-letrahydro-1H-
benzo{dlazepin-7-ylcarbamoyl)-butyl]-amide
75 H{j;{\/ (M+HY" = Rt: 2.56 min
Ny NS, HPLC-method 2
*“Cl'/;r L0 007 | 436/438 (chlorine isotapes)




20 (b) methyl 2-(5-chlorothiophen-2yl)carbonylamino-3-(2-
methoxyethyloxy)propionate A mixture of 0.30 g (about 1 mmol) methyl
W RehTwe0kEdshen-2yl)carbony!- azigdine-2-carboxylate ROT/ER2006(368611
mmol) 2-methoxyethanol in 4 ml 25 methylene chloride is slowly combined
with 0.16 ml boron trifluoride etherate and stirred for 3 h. The reaction

ixture

/EP
322/3;

2yl)carb

I$Scohoetitateshand phwHieddoi-gHitormatograpmei(siizd getietrahydro-
etroleum gihersthyl anetall 80428 A0 0ahikf value: 0.05 (silica gel;
he-ehloride/methan

nnl in')n\ \I\Iﬁ ’7(\(\7/{\(\’2!:’261 1 1 ’I

2006/063611
4
2-(

€) 5-

JH16CIN(

oxyethyloxy)-1-(3meiye

)68'(8?&.78) Mass spectry

:hloro-thiotehene -2-carbox
lorine isctopes)

A

yﬁ?LC -method 5

- %@W@f@ﬂéﬁh@%@@iﬂi@%ﬁ
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r}ld
pnvlamino-

s

ﬁiom m
&nin-

oxveth

L adSiyelion

OXY)RIro

Hd- wimmmgyh;@tnwmmiﬁe,al e

y |t |um hvdrOX|de

sdponifi

H- benz

1-[(5-ch
| 5- tetr

1o Rt vd
spectrum

cation and su
b[d] s

lue' i (met

/\tﬁant reac
with B
d 3) CZ@IW?@CQWBIM@%@@B@D) |

tigm-wjth: 3-methyl-2,3,4,5-
FEDQ analogously to Exar

dtFahfRrgin
nprLE8(e)hed 2
Viass

na-ientanac)--Ixvamnl

s () OJnlt
z)rot lop

h

|oph"éﬂ§"f8é)r ><y’|§J actd- —?’b’r {/Idi "t P
en-2-yl)-carbonylamin

IR %ﬁ“%ﬁ%ﬁ%ﬁi’h 77¥S?ﬁr?:§lé‘l%‘ﬁ?e‘ﬁf‘é{ﬂénid8arboxyllc acid

roxy N-

gl

an 33”4%" 5
methyl-2,3,

o)

Thde (84) and
1-[(5-chl
nethyl-2,3;
1-benzag
DH Ov0

ro-
5- ahyd

dro-17~

(M+H

- arbonyl mlno)] 3-formyloxy-4-hydr

464/466 (chlorine isotopes)
-l-carboxvlic..acid-amide

Rt: 4.62 min
OMptN-(Fethod 3

(RR HO

%hﬁneﬁ @?%yﬁc&c&w [2-isobuiyloxy-1-(3-methyl-2,3

tetrahydro-1 H-benzo[dlazepin-7-ylcarbamoyl)}-ethyl]-amide

O..
4,5-

79

o’l\
o]
N Q\I/ZN s
Yo

(M+H)" =

450/452 (chiorine isotopes)

Rt: 4.32 min
HPLC-method 3

5-chioro-thiophene-2-carboxylic acid-N-[2-isopropyloxy-1-{3-methyi-2,3,4,5-
tetrahydro-1H-benzoldlazepin-7-ylcarbamoyl)-ethyll-amide

80

=
)
S OSRARTE

(MsH)” =

432/434 (chlorine isotopes)

Rt: 4.30 min
HPLC-method 3

1H-benzo[d]azepin-7-yicarbamoyl)-but-3-

5-chioro-thiophene-2-carboxylic acid-N-{1-methyi-1-(3-methyi-2,3,4,5-tetrahydro-

enyll-amide

81

o

(M+H)" =

512/514 (chlorine isotopes)

Rf: 0.25; silica
gel;
CH:Clz/ethanol/
ammeonia =
80101

{R)-5-chioro-thiophene-2-carboxylic acid-N-[3-benzyloxy-1-(3-methyl-2,3,4,5-
tetrahydro~1H-benzoldlazepin-7-yicarbamoyl)-propyl]-amide

82

w\"/j S

(M+H)" =

512/514 {chlorine isotopes)

Ri: 4.82 min
HPLC-method 3
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A mixture of 0.10 g (0.348 mmol)
1-[(5-chloro-thiophen-2-yl)-carbonylamino]-
Wa) 5608 deSentane-1-carboxylig Axid, 0.113 g (0.352 PATEFBIG/06361 1
and 25 0.116 ml (1.055 mmol) NMM in 1.5 ml DMF is stirred for 30 min

nd then combined with 62 mqg (0.352 mmol)
3-methyl-273- 2 Sipser AFRiRsEE d-Fathendis[aaz e Feypkaioe-And SEEhekR, 3,4,5-
overnight. twmmris1&dﬁbﬁo[ﬂ@d@ﬁﬁurﬁd§rbgmgmﬁywﬂm|§éhy| acetate,

fluaraacatio gr\lrl

COﬂCEHIrd[eu d.”u [IIC lUbIUUU S LQI\CII up H DI\VIIF at Id tHboefroacetie-acta

and purified by chromatography by HPLC. 30 WO 2007/003536 -112-
PamplE2836/063611 Example 84 Rt value: 3.53 min (method 3)

+ 66( [
o e S s oS e
%@ffé@i)@mwspe‘o‘dmﬂn@waﬂ@zemmgww&afﬂoyhetwpﬁeﬁ)ielO
Example 86

1-[(5-chloro-thiophen-2-yl)-carbonylamino]-3,4-dimethoxy-N-(3-methyl-2,3,
4,5- tetrahydro-1H- benzo[d]azep;ﬁ’?\x_ cyclopentane-1-carboxylic acid

amideO0 00 \NNcl -NalO 15 7}

(a) methyl N-(5-chlorothiophen-2ylicarbonyl-aziridine-2-carboxylate

A mixture of 4.40 g (43.5 mmol) methyl aziridine-2-carboxylate and 13.5 m|
(97.3 mmol) triethylamine in 30 ml methylene chloride is combined with 8.80 g
(48.6 mmol) 5-chlorothiophenecarboxylic acid chloride in 30 ml methylene
chloride while cooling with ice and subsequently after removal of the cooling
bath stirred for 3 h at room temperature. Then the mixture is diluted with water,
extracted with methylene chloride, dried with sodium sulphate, concentrated
and purified by chromatography (silica gel, petroleum ether/ethyl acetate 80/15 -
> 80/20) to obtain the slightly contaminated title compound.

R¢ value: 0.42 (silica gel; methylene chioride/methanol 80/20)

CoHgCING;S (245.68)

Mass spectrum: (M+H)* = 246/248 (chlorine isotopes)

(b) methyl 2-(5-chlorothiophen-2yl)carbonylamino-3-(2-
methoxyethyloxy)propionate

A mixture of 0.30 g (about 1 mmol) methy! N-(5-chlorothiophen-2ylcarbonyl-
aziridine-2-carboxylate and 0.29 ml (3.7 mmol) 2-methoxyethanol in 4 ml
methylene chloride is slowly combined with 0.16 m! boron triflucride etherate
and stirred for 3 h. The reaction mixture is concentrated and purified by
chromatography (silica gel, petroleum ether/ethyl acetate 80/20 -> 40/60).

R: value: 0.05 (silica gel; methylene chloride/methanol 80/20)
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(a) methyl
hen 2-yl)-carbonylamino]-3,4-epoxy-cyclopentane-

%@l@ﬁ/ﬁ?ﬁg fhixture of 0.85 g (2:Bihmol) methy PCT/EP2006/063611
1-[(5-chloro-thiophen-2-yl)- carbonylamino]- loride s 20

clopent-3-ene-1-carhoxylate and 20 ml methylene chloride is _
c(ééﬁl\% #é%%‘éé 2 0% meta-chloroperbenzoic acid at 0C and_ stirred
fdeSshspemamtempanatdye. The mpdoreds washadavibts Cﬁ& odium
hydrogen carbonate solution and concentrated. C12H12CINO4S (301.75)

Mass spectrum: (M+H)' = 302/304 (chlorine isotopes) 25 (b) methyl
(c}(5-chloro-thiophene22ybaeasrgivIapiinel3- gzdmwe%yeth ony -1.(3-methyl-

I l-car late A mixture_of 0.7 1.84 mmoI methyl
?[;’(g%ﬁ%foaﬁ%@néﬁ 5%/‘510 dlazepin-7- yioarbamoyi) -ethyl]-amide
&"@l&)bﬁglaﬂmmdt&é-t@ ResyapsdopeRianstiycain rRia S Acetic acid

2097/003% l& 113- PCT/EP2006/063611 0.38 ga‘ potassium

Ao P TIRE e e Y ISP RSO PSR bVl rdronide

sepoeritcatemkane\&nm@agénﬂt@%@lwmwﬂtﬁ)% glflg?ZWHﬁectmh 5d§o 1 H-

fI i ifi reparative HPL
R BB T B B ago A rsprip i)
RT[Q%»labto%cﬂmmthméHdeCaybonylam|no] -3,4-dimethoxy-N-(3-methyl-

6,3 )éd }qgtgenzo[d]azepin-7-y|)-cyc|opentane-1 -carboxylic
aétd mld% §he titte’compound was prepared from methyl

W e ntrtiniopheivR-yi)* = 466/468 (chlorine isotog
carbonylamino]-3,4-dihydroxy-cyclopentane-1-carboxylate by methylation

analogously to Example 61 and subsequent saponification with L|OI-_| and
iptewith Bich8thyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-ylamine.

e hod g]r 5 C§4H§0CIN304S (492.04
o R e R R W ety 2.
tetrahydro-1H- benzo[d}azepm 7-yl)-cyclopentane-1-carboxylic acid amide (84)
and 1-[( 5—chIoro~thiophen-2~yi)-carbonyiamino]—S«formyloxy-4~hydroxy-N-(B-
methyl-2,3,4,5-tetrahydro-1 H-benzo[dlazepin-7-yl)-cyclopentane-1 -carboxylic

acid amide (85)

A mixture of 0.10 g (0.348 mmol) 1-[(5-chloro-thiophen-2-yl}-carbonylaminal-
3,4-epoxy-cyclopentane-1-carboxylic acid, 0.113 g (0.352 mmol) TBTU and
0.116 ml (1.055 mmol) NMM in 1.5 ml DMF is stirred for 30 min and then
combined with 62 mg (0.352 mmol) 3-methyl-2,3,4 5-tetrahydro-1H-
benzoldlazepin-7-ylamine and stirred overnight. Water is added, the mixture is
extracted with ethyl acetate, concentrated and the residue is taken up in DMF

and trifluoroacetic acid and purified by chromatography by HPLC.
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Example 87 (R)-5-bromo-thiophene-2-carboxylic
acid-N-[2-(5-methyl-oxazol-2-yl)-1-(3- 20

WiStRQIOZ /835 36trahydro-1H-benzo{dlazepin~7-ylcarbam &) T RA0OG036 1 1
N\O O N N,N/Br A mixture of 0.70 g (2.5 mmol) methyl
(R)-2-tert.butoxycarbonylamino-3- propargylaminocarbonyl-propionate, 10
namolé iikhloride and 9.0 ml acetonitrile is stirred for 16 hat 50C. Then

t | trated 25 by evaporation and purified by
&“gﬁﬂgé Lﬁ%‘? fute gn% %95‘&

e cru roduct’is eacted analogously to Example 64(c) with
@aéﬂayﬁﬂ}@%ﬁ-(éﬁét%}o 1H- benzo[d]azepin-7-ylamine, then subjected

on with 0, henec rboxylic acid
anaé)%)u&y to Exa pIeﬁ i((f) to forn%?he%e(thc@%mguﬁ ét value: 2.52
min (HPLC-MS; method 2) WO 2007/003536 -114- PCT/EP2006/063611

%%%4038 (517.45) Mass spectrum: (M+H) + = 517/519 (bromine

e following compounds may be prepared from amino acid
erpiatvesT B emzanefing derivatives and thiophenecarboxylic acid
@ YRS to the methods of synthesis described in the
E2xamag;es g%@%ﬂ rom the literature: 88 (M+H). = Rt: 2.48 min 0
WrrasGepestiisan2 N INji-H473/475 tetieritRdiotopask dsoNpes)

Example 86
1-[(5~chloro—thiophen—2-yf)-carbonyfamino}—3,4—dimethoxy-N~(3~methy|—2,3,4,5—

tetrahydro-1H-benzo[d]azepin-7-yl)-cyclopentane-1-carboxylic acid amide

\o 5
O
g s

(a) methyl 1-[(5-chloro-thiophen-2-yl)-carbonylamine]-3,4-epoxy-cyclopentane-
1-carboxylate

A mixture of 0.85 g (2.9 mmol) methyt 1-[(5-chloro-thiophen-2-yl)-
carbonylamino]- cyclopent-3-ene-t-carboxylate and 20 ml methylene chloride is
combined with 6.92 g 70% meta-chloroperbenzoic acid at 0°C and stirred for 3
h at room temperature. The mixture is washed with sat. Sodium hydrogen
carbonate solution and concentrated,

C12H12CINO4S (301.75)

Mass spectrum:  (M+H)" = 302/304 (chlorine isotopes)

(b) methyl 1-[(5-chioro-thiophen-2-yl)-carbonylamine]-3,4-dihydroxy-
cyclopentane-1-carboxylate
A mixture of 0.76 g (1.84 mmol) methyl 1-[(5-chloro-thiophen-2-yl)-

carbonylamino]-3,4-epoxy-cyclopentane-1-carboxylate, 3.0 mi acetic acid and
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(R)-5-chloro-thiophene-2-carboxylic
acid-N-[2-(5-methyl-oxazol-2-yl)-1-(3-methyl- 2,3,4,5-tetrahydro-1 H-
Wéh20[eT420epaBd -ylcarbamoyl)-ethyilrgmide 89 Y (M+H), PRT/BRZOHIOE3611
N gel; 561/563 (chlorine isotopes) CH2CI2/ethanol/ N ci ammonia= N o
90:10:1 5-chloro-thiophene-2-carboxylic

(h 3 INH@ @ tem. bytvrgear solphpisesicirséigdy dor 4h at 40°C. Then the

- |- - ro- - .. . ; . .
R ohretiony dssqluesd iy Rl efied i
tRIR&rvecii4/BoiiNai®! paclitabBy enkraratisetoffdsP N solution = 6/4 ci /N

-chlorg-thi -carboxylic
?&%ﬁ%&?&%ﬁﬁ@l)-c-(&methyl-2,3,4,5- tetrahydro-1 H-

eng slofutapin-7-yIddHBmoyl)-nredRR] 3aRiteh RITE350RPES ) (M+H). 0O
McOH/5%NaCl N N 456/458 (chlorine isotopes) solution = 6/4 /N O
5-chloro-thiophene-2-carboxylic
(acit-IOrChipyebinghgn-2yB-pastmianns ] Ratiyaedox-N-(3-methyl-

' in=Z-yl -methyl-ami /Q0 -115<
B R L e R e acid
21581260 (chlorine isotopes) CHZClIZ/ethanol( N p

The title compound was prepared from methyl 1-[(5-chioro-thicphen-2-yi)-
carbonylamino]-3,4-dihydroxy-cyclopentane-1-carboxylate by methylation
analogously to Example 61 and subsequent saponification with LiOH and
reaction with 3-methyl-2,3,4,5-tetrahydro-1H-benzo|djazepin-7-ylamine.
R value: 4.09 min (HPLC-MS; method 3)

C2sH3CINZO4S (492.04)

Mass spectrum:;  (M+H)” = 492/494 (chlorine isotopes)

Example 87
{R)-5-bromo-thiophene-2-carboxylic acid-N-[2-(5-methyl-oxazol-2-yi}-1-(3-
methyl-2,3,4,5-tetrahydro-1H- benzo[djazepin-7-yicarbamoyl)-ethyl}-amide

Cr
O

o L
" “J\\fff
A ] Wk

A mixture of 0.70 g (2.5 mmol) methyl (R)-2-tert.butoxycarbonylamino-3-
propargylaminccarbonyl-propionate, 10 mg gold trichloride and 9.0 mi
acetonitrile is stirred for 16 h at 50°C. Then the mixture is filtered, concentrated
by evaporation and purified by HPLC. The crude product is reacted
analogously to Example 64(c) with methyl-2,3,4,5-tetrahydro-1H-
benzo[dlazepin-7-ylamine, then subjected to BOC cleaving and reaction with 5-
bromothiophenecarboxylic acid analogously to Example 1(f) to form the title
compound.

R: value: 2.52 min (HPLC-MS; method 2)



ammonia = 80:20:2 5-chloro-thiophene-2-carboxylic
acid-N-[C-(1-methyl-pyrazol-3-yl)-C-(3-methyl- 2,3,4,5-tetrahydro-1 H-

A67-ylcarbamoyl)-methyf}-amide 93 N R( (MIHY4EPRJ06/683611
Alox; 0 CH2ClI2/ethanol N N s a 455/457 (chlorine isotopes) = 95/5 N e
5-chloro-thiophene-2-carboxylic

CacltbaBS+Pa@idn 84M)-C-(3-methyl-2,3,4,5- tetrahydro-1 H-
Npenzeldllaggrin-7-yigarhgmoy)-methy /b agnide it (M (A)rPéf?L Rf: 0.75;

silica gel; 0 498/500 (chlorine isotopes) CHZCIZ/ethan
ammonia = 80:20:2 5-chloro-thiophene-2-carboxylic acid-N-[C- (3 4-m

TEHEYL RAMAY R BRN L FranatBybredaterr IR YRR ddid derivatives,

benzo[d]azepin-7- Icarbamo l)-methyl]-amide 95 0 (M+H)+ = Rt: 2.72 min
b@mngametﬁ@awtw@sm @rea%wﬁ@i%m&%@p@ derivatives analogously
1@ Rl ARieRNSNS RusesRON¥tEribed in the Examples or known from the

acid-N-[C-(tetrahydrofuran-3-yl)-C-(3-methyl- 2,3,4,5-tetrahydro-1 H-
liggAaY e azepin-7-ylcarbamoyl)-methyl]-amide 96 (M+H)+ = Rf: 0.79; Alox;

H CH2Cl2/ethanol o NH s 468/470 (chlorine isotopes) = 95/5 V/

(R)-5-chloro-thiophene- ? (‘HFhﬂXVhP acid-N- [2-phenyl-1-(3-methyl-2 3 4 5-
" 88 Rf 2.48 'min

(M+H)" =
HPLC-method 2

O
N “f JH’\S)' 4731475 (chlorine isotopes)
N cl
N G Ly

{R)-5-chioro-thiophene-2-carboxylic acid-N-[2-(5-methyl-oxazol-2-yi)-1-{3-methyl-

2.3.4 5-tetrahydro-1H- benzo[dJazepin-7-ylcarbamoyl)-ethyll-amide

89 OYOK (M+H)" = Rf: 0.37; silica
’ gel;

561/563 {chiorine isotopes) CH,Cly/ethanol/

o}
NW%J@ ammonia =
A I | / Ci

90:16:1

5-chloro-thiophene-2-carboxylic acid-N-[C-(1-tert.butoxycarbonylpiperidin-4-yi)-C-
(3-methyl-2,3,4 5-tetrahydro-1H- benzo{d]azepin—?—y!carbamoyl)—methy!]—amide'
H . ) .
90 iy (M+H)* = Rf: 0.42; RPS;
MeOH/5%NaCl

o L
N%J‘K@» 461/463 (chlorine isotopes) solution = 6/4
P i ! p Cl

5-chloro-thiophene-2-carboxylic acid-N-[C-(piperidin-4-yl}-C-(3-methyl-2,3,4,5-
tetrahydre-1H- benzo[dfazepin-7-ylcarbameyl)-methyl]-amide
81 NP v Rf: 0.35; RP§;

{M+H)
S o MeQH/5%NaCl
d},\; N : 3/ o 456/458 {chlorine isotopes) solution = 6/4
N s

5-chioro-thiophene-2-carboxylic acid-N-{C-(pyrazin-2-yl}-C-(3-methyl-2.3,4,5-

tetrahydro-1H- benzoldfazepin-7-ylcarbamoyl)-methyl}-amide




tetrahydro-1 H-benzo[d]azepin-7-ylcarbamoyl)-ethyl]-amide 97 " Rf:0.56;
Alox; \ (M+H)="NH CH2Cl2/ethanol o 11-1-S c, 475/477 (chlorine
VK2t8pBEJRDBERD/ 5-chloro-thiophengs2-carboxylic acid-NECT/EP2006/063611

[2-(thiazol-4-yl)-1-(3-methyl-2,3,4,5- tetrahydro-1

-benzoldlazepin-7-ylcarbamoyl)-ethyl]-amide WO 2007/003536 -116-_
PET/ER2006/063611 98Rf:0.77; AlgxiyH CH2CI2/ethanol of§:8;5: silica
158/460 (chlorine isot sa 95/5 N (R)-5-chloro-thiophene-2-garboxylic
acid-N- [2- - hyI- >4§§4469-'(té1tﬁdh9éﬁf@502298) CH,Cl/sthanol/
H-benzo[d}azepin-7-ycarba ethyl]-amlde 99 (M+H)+= RfO 54 S|I|ca
gel; 1\ 4N NH 469/471 (chlorine isptopes) No s a CH2CI2/ethano?
ammonia = 80:20:2 (R)-5-chloro-thiophene-2-carboxylic acid-RR:20:2
[2-(pyridiB-Bwghr-1+{@raetityba28:4|b-atedr i@ reaiethyl-pyrazol-3-yl)-C-(3-methyl-
H- benzo[ﬂ]ﬁ%@ﬁ!ﬂ%ﬁd&ﬁf pepaydetbyil-amiderd Q0.0 (Maikltanfle 0.27;
:!gllsca ﬁal 528/530 /r‘hlnrlnn llsgtqpae\ cHz2Ccli2lethanoll-1 ”[:.Qlfl &5% a
L Pimonia = o (M+H)" = o%

CH,Cly/ethanol
/jj} \(L )b 455/457 (chlorine isotopes) = 05/5
5—chloro-th|ophene-2—carboxyhc acid-N-[C-(pyridin-3-y1)-C~(3-methyl-2,3,4,5-
tetrahydro-1H- benzoldjazepin-7T-ylcarbamoyi}-methyll-amide
84 (M+H)' = RE 0.75; silica
gel;
498/500 (chlorine isctopes) CH.Cl,/ethanol/
: JI)’“ ammonia =
80:20:2
5-chloro-thiophene-2-carboxylic acid-N-[C-(3,4-methylendioxophenyl)-C-(3-
methyl-2,3,4,5-tetrahydro-1H- benzoldlazepin-7-ylcarbamoyl)-methyl}-amide
95 (M+H)* = RE 272 min
Q HPLC-method 4
" NJ%C, 4487450 (chlorine isotopes)
N o W
~
5-chloro-thiophene-2-carboxylic acid-N-[C-{tetrahydrofuran-3-yl}-C-(3-methyl-
2,3,4,5-tetrahydro-1H- benzo{djazepin-7-ylcarbamoyl)-methyl]-amide
96 i i (M+H)' = Rf: 0.79; Alox;
= CH,Cly/ethanol
N( Q i N o 468/470 {chiorine isolopes) = 05/5
< o N
(R)-5-chloro-thiophene-2-carboxylic acid-N- [2-phenyl-1-(3-methyl-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-yicarbamoyl}-ethy}-amide
| 87 N\:\s (M+H)" = Rf 0.56; Alox;
i " CH,Cl,/ethanol
P i . \s/ o 475/477 {chlorine isotopes) = 95/5
5-chioro-thiophene-2-carboxylic acid-N- [2-(thiazol-4-yl}-1-(3-methyl-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-ylcarbamoyl)-ethyil-amide




90:10:1 5-chloro-thiophene-2-carboxylic acid-N-

[2-(3,5-dimethoxyphenyl)-1-(3-methyl- 2,3,4,5-tetrahydro-1
\W D] epth- 7-ylcarbamoyl)-efhd]l-amide 101 o' (M+PGAFER2008/063611
silica o, gel; /0 NH s ¢ 528/530 (chlorine isotopes) CH2CI2/ethanol/ N 0
ammonia = 80:20:2 5-chloro-thiophene-2-carboxylic acid-N-

29¢3,4- imethoxyph%rﬁ%-(&met ye 2,,%7@5 tetrahydro-1 Rf: 0.7’7;_ _Alox;
H-benza[d] wyldarbamoyl)-ethyl]-amide 102 (M+H)+= RtBLE1 kil
gel; " o N/$~c #98/500 [Chlarine isotieE)IGHRGH/Bthare)/ amne ia =
80:20:2 | 5-chloro- -thiopAene-2-carboxylic acid-N-
[2'(4'm€Ttm9H€f&yﬂﬂid§&én@mﬂ)o%¥] A R BIYRER=L )7 -(3-methyl-2, 3,4 5-
}-I-benzc[ple]t Icarb g gmld 1913014 Rde 18; silica
M+H)+= é}a fqlgn(z %Io el so?ooé@)el\l EH2CI2/ethanal/
a¥fnonia = 80:20: 2 W DO7/00353 <4 7= PCT/EP2006/063§1P 54; silica
%-chlorotthio rE oxyllc acid-N- [2-(4-hydroxy-3-nitro-phenyl)-1-(3-
methyl-2, ﬁh 1, H Qenz OFERiEEDInbyleariapesy) ety bramide
104 H (M1 :0.30; § ilic ammonia =
80:20:2
{R)-5-chloro-thiophene-2-carboxylic acid-N- [2-{pyridin-3-y)-1-(3-methyl-2,3,4,5-
tetrahydro-1H-benzo|[dlazepin-7-ylcarbamoyi)-ethyl]-amide
100 5 (M+H)* = Rf: 0.27; silica
: gel;
@"ﬂ\r{?()\ 528/530 (chlorine isotopes) CH,Cly/ethanolf
N G S0l ammonia =
B O)U 90101
5-chioro-thiophene-2-carhoxylic acid-N- [2-(3,5-dimethoxyphenyl)-1-(3-methyl-
2,3,4 5-tetrahydro-1H-benzo[dlazepin-7-ylcarbamoyl)-ethyl]-amide
101 (M+H)* = Rf. 0.7; silica
Y[@ o gel;
)\‘J/ 528/530 {chiorine isotopes) CH,Cl/ethanol/
ammonia =
80:20:2
5-chloro-thiophene-2-carboxylic acid-N- [2-(3,4-dimethoxyphenyl)-1-(3-methyi-
2,3.4,5-tetrahydro-1H-benzo|dlazepin-7-ylcarbamovi}-ethyl]-amide
102 o7 (MeH)" = ’ Rf: 0.7, silica
; wfp o gel;
/}q/p ] O&STC 498/500 (chlorine isotopes) CH,Cl,/ethanol/
= ammonia =
80:20:2
§-chloro-thiophene-2-carboxylic acid-N- [2-(4-methoxyphenyt}-1-(3-methyl-
2,3,4,5-etrahydro-1H-benzo[dlazepin-7-ylcarbamoyl}-ethyil-amide
103 (M) = Rf: 0.18; siiica
Y gel;
/W I 529/531 (chiorine isotopes) | oy o1 rethanol
ammonia =
80:20:2




NH, gel,

NH s ci 499/501 (chlorine isotopes) CH2CI2/ethanol/ ~N O
ammonia = 80:20:2 5-chloro-thiophene-2-carboxylic acid-N-
P09 dmsgs3amino-phenyl)-1-(34 methyl-2,3,4,5-tetrah{AlEd/EP2006/06 3611
H-benzo[d]azepin-7-ylcarbamoyl)-ethyl]-amide 105 H (M+H)+ = Rf: 0.5;

silica_gel; gl NH 484/486 (chlorine isotopes) CH2Cl2/ethanol/ ammonia

= 80:20;
2- (4 hy

lazanin PEN S

LI_I\L

2-(RIprS-tiroherthiopienala asir BRI aeitb-3-nitro-phenyl)-1-(3-
JIEﬁé@ﬁwb@wﬂf%@metmlb&&mﬁzwmhyﬂ%&moy1 )-ethyll-amide

£.N0.10Q-

[
:
[
r

25

[
|

1’62‘ ILL.

H-benza
H HPL

30:20 (R)-
2-cyclohex

LUJQLCPIII l leal

0/ -thi
-m th
[d]azepln -7- ylcarb

5-chloro-thiophene-2-carboxylic aci

mao mideae-106

U.’Uyll C IIyIJ (J.IIIIUC ERVAG) \IVI ™ I)
silica gel; NH 4741476 (c lrine is tpEs)=N o CH2CI2/ethar
hene 2-ca b}?
1o- tetr
oyl)-ethyl]-amide 107 tl (M+H)+3
C-method 4 c, 475/477 (chlorine isotopes) I,- V/

lic
%5/ 130 orme isotopes)

-N-

T\O 307 silica
O =
gel;
CH,Cl/ethanol/
Blindodidain
80:20:2

> (thiazoP8hA1o1iaeheafg 1o 2Ry qeltAh{RiféHydroxy-3-amino-phenyl)-1-(3-
H-benzo|dietkepirs 7 Sietebparoyh-mtimd]|daride-7-yicarbamoyl)-ethyl]-amide
105 CH (M+H)" = Rf. 0.5, silica
AH 484/486 (chlorine isotopes)
P! 0 S ¢ CH,Cly/ethanol/
GW ammonia =
80:20:2

{R)-5-chloro-thiophene-2-carboxylic acid-N- [2-(4-hydroxy-phenyl)-1-(3-methyl-
2,3,4,5tetrahydre-1H-benzo[olazepin-7-ylcarbamoyl)-ethyl]-amide

106 (M+H)* = Rf: 0.18; silica
4 gel;
/L o \s/ . 474/476 {chiorine isotopes) CH,Clyfethanol
Q
= 80:20
{R})-5-chloro-thiophene-2-carboxyilic acid-N- [2-cyclohexyl-1-(3-methyl-2,3,4,5-
tetrahydro-1H-benzo|d]azepin-7-ylcarbamoy!}-ethyl]-amide
107 (L\j (M+H) = Rt: 2.7 min
N HPLC-method 4
(j_} Y\T\(_TC 475/477 (chlorine isotopes)
- W
5-chloro-thiophene-2-carboxylic acid-N- {2-{thiazol-2-yl)-1-{3-methyl-2,3 .4 5-
tetrahydro-1H-benzo|d]azepin-7-ylcarbamoyl)-ethyl]-amide
108 o A, (M+H)* = Rt: 4.14 min
J R HPLC-method 3
MNCD’ I Y. 493/495 (chiorine isotopes)
5-chloro-thiophene-2-carboxylic acid-N-[3-dimethylaminocarbonyloxy-1-{3-
methyl-2,3,4,5-tetrahydro-1H-benzo|d]azepin-7-ylcarbamoyl }-propyl]-amide
109 /T \i< (M+H) = Rf: 0.74; silica
SeRtars "
bl i H /‘ . s
A o 522/524 (chlorine isctopes) CH,Clfethanol/
ammonia =

80:20:2




108 o~N (M+H)+ = Rt: 4.14 min N Js HPLC-method 3 H 493/495
(chlorine isotopes) 0 5-chloro-thiophene-2-carboxylic acid-N-[3-d im ethyl

A0 IROCADOBYBEKY-1-(3- methyl-2,3,4 &-tetrahydro-1

PCT/EP2006/063611

H-benzo[d]azepin-7-ylcarbamoyl)-propyl]-amide 109 (M+H)+= Rf: 0.74;
silica gel; o of 522/524 (chlorine isotopes) CH2Cl2/ethanol/ ammonia =

80:20:2 V¥ ohRODBT0 A3 E6 -3 C atlEP2REG6/068Bddy carbonyimethyloxy-1-(3-
$-chlorotthigpnene: 2-aHONIS H-benzoidlazepin-7-ylcarbamoyi)-ethyi-amide
“C»ii%'m [7 tert: hllf\llnvur\arhnn\/lmnf yan\l 1 /’2 mnfh\ll 2 3,_r’u fin:;?rah\ldrn 1
H-benzc[d]azepm -7- yIc moyl) e HM}*a)mide 110 OH (M+H}. 3?"‘55?8
RP8; N|M 464 466 (c %Ghlorlne isotopes) so IeRHSENaC
5-chlorof th| e- ?carboxyllc aci JIAIQ‘iL f 8?9%5@8ﬁ%ﬂhethylmt-6&
methyl-zmréqmw&r@zw ARt ﬁ%ﬂﬁ@wlmmoe
111 O OH dr %{'z 20 N?Qca% mo 6/4a3n§|d
chlorine |so e§) ny %7 -c‘?ﬂ fhiopheRe-2- ayr OXxy y”c acl
-I\F—'[?-hydroxycarbony?- 0(3 methyl-2 &4.§-detrahydro-1 Rf:0.65; RP8;
H-benzc[d] oyl)-ethyl]-amide H H= (M+H)+= Rfe®25;:NaCl
silica 11 (chlo ingsisehdpas)reRCRBthangliion = 6/4
ammonig 5 chloro-thiophane-2-carboxylic acid-N-[2-hydroxycarbonyi-t-(3-methyl-2,3,4,5-
tetrahydro-1 H-benzo{dlazepin-7-ylcarbamoyl)-ethyl]-amide
112 Hmjj\?r (M+H}+= Rf. 0.25; silica
I oS gel;
—“CD/ I 7 W7 | 435437 (chlorine isotopes) CH,Chyethanol
ammonia =
80;20:2
(Ri-5-chloro-thiophene-2-carboxylic acid-N-[2-aminocarbonyl-1-(3-methyl-2,3.4,5-
tetrahydro-1H-benzold]azepin-7-ylcarbamoyl}-ethyl}-amide '
113 o rL\ (M+H)" = Rf: 0.6, silica
y ) gel;
WNQQ,N O ﬁjf/fc' 463/465 (chlorine isotopes) | oy o retnanol
ammaonia =
80:20:2
5-chloro-thiophene-2-carboxylic acid-N-{2-dimethylaminocarbonyl-1-(3-methyl-
2,3,4,5-tetrahydro-1 H-benzoid]azepin-7-ylcarbamoy!)-ethyl]-amide
114 ; (M+H)' = Rf: 0.2; silica
H i ael;
_NQQ’“ I chw 449/451 (chiorine is0lopes) | ¢ o) rethanol
ammonia =
80.20.2
(R)-5-chloro-thiophene-2-carboxylic acid-N-[3-aminocarbonyl-1-{3-methyl-2,3,4,5-
tetrahydro-1H-benzo|d]azepin-7-yicarbamoyl}-propyll-amide
115 o ii\ (M+H)" = Rf: 0.3; silica
5 o gel;
ng ” t’,’u\fs/ . 4771479 (chlorine isotopes) CH,Cl/ethanol/
Q
d ammonia =
80:20:2




80:20:2 (R)-5-chloro-thiophene-2-carboxylic
acid-N-[2-aminocarbonyl-1-(3-methyl-2,3,4,5- tetrahydro-1
Wb e02a]aJeEpn-7-ylcarbamoyl)-eiiy]-amide 113 0 N (MREHAEP FIOGB63611
silica gel; C, 463/465 (chlorine isotopes) CH2CI2/ethanol) ammonia =
80:20:2 5-chloro-thiophene-2-carboxylic
acid-N-[25dintetHylaphfmecashbnyit-{Bicatelbrgim2iBydrBinetralnydtd-B-methyi-
H-benzo[gllaz epin-iydearbasaorirptlhamisieshib - gripiMtie = Rf.0.2;

Rilica _anl- AAG//IK'I chlorine |t\n+nnnr\ "alNX.CH2C12/lathanall
318*’5‘ oA 3N FITFIE; \/IQ,IUIIIIU SUTOP O~ 2E2fethanolf i in
0:2 mbfbﬂ)ﬁef

acid-N-[ 4.5- tetra dro HPLC-method 5
H-benzo[djaze 8;/3?%?8'8% 6‘%“5(’@+r)+: Rf: 0.3;
silica 0 jgel;..q.-H.A.%.477/479 (rhlr‘rlnp isotopes) CH2Cl2/ethianol/

s mmonial BB VAR SE T 16028546 21TV B REN RIS Se e m ety

5- chloro-ﬂaﬁcfbﬁé&ﬁ@fﬁfitaf%kyﬁcoﬁﬂmemﬂ[g -diparedhy!)-propyll-amide
amypocarbonyl-1-(3-methyl- 2,3,4,5¢ tetranydro T RG 0.90 min
H-benzd[d]azepin- 7syleartsamoyl)-propylTamide 116 (M+H)+= REO.94 min, o
NNs HPLC- methodj;) /@\(4/466 (chlpfing jsQignrR)issides)

(R)-5-chloro-thiophene-2-carboxylic acid-N-[3-(N-methyloxycarbonyimethyl-N-

methyl-aminocarbonyl)-1-(3-methyl-2,3,4, 5-tetrahydro-1H-benzo{dlazepin-7-

yicarbamoyt)-propyll-amide

118 oo A o (M+H) = Rt: 0.89 min
HPLC-method 5

o
g} jl/s 548/581 (chlorine isotopes)
.WNQQ/ 0 E‘ i / “

(R)-5-chloro-thiophene-2-carboxylic acid-N-{3-(N-(2-methyloxycarbonyi-ethyi}-N-

methyl-aminocarbonyl)-1-{3-methy!-2,3,4, 5-tetrahydro-1H-benzoldlazepin-7-

yicarbamoyl)-propyi]-amide

O R .
119 o PL\/\)LO/ {N§+H)+ _ Rt: 0.89 mmn
HPLC-method 5
i s 563/565 (chlorine isotopes)

(R)-5-chioro-thiophene-2-carboxylic acid-N-[3-(N-{3-methyloxycarbonyl-propyl)-N-
methyl-aminocarbonyl)-1 ¥(3-methyl-2,3,4,5wtetrahydro—1 H-benzo[d]azepin-7-
yicarbamoyl-propyli-amide

5 , -
120 o\\«é‘\)\m (M+H)+ _ Rt: 0.84 min
HPLC-method 5

o
i s §21/523 (chlorine isctopes)

(R)-5-chloro-thiophene-2-carboxylic acid-N-{3-(N-hydroxycarbonylmethyl-N-

methyl-aminocarbonyl}-1-(3-methyl-2, 3,4, 5-tetrahydro-1H-benzo|dlazepin-7-
ylcarbamoyl)-propylf-amide

121 Oﬁ/’i’\/\iw (M+H)" = Rt: 0.85 min
. HPLC-method 5
ﬂﬁ;\ s 548/551 (chlorine isotopes)




(R)-5-chloro-thiophene-2-carboxylic
acid-N-[3-methyloxycarbonyl-I-(3-methyl- 2,3,4,5-tetrahydro-1

WOt d)azépih-7-ylcarbamoyl)-proRy.

0.90 min HPLC-method 5 \ S/ C1 535/537 (chlorine |sotopes)
R)-5-chloro-thiophene-2-carboxylic

[]-amide 117 o N~RI3FHDP2088/063611

1cid-N-[3{(N-Frmbtbrplthigaanimobygkristhyit Bbid-N-{3-(N-{3-hydroxycarbonyi-propyi)-N-
methyl- nﬁi@ﬂ?ﬁéhﬂﬁ%@rﬂaﬂﬁ)ﬁ@ﬁhﬁ&%y@% Hstedrahysord. benzo[dlazepin-7-
H- benzo[d] Ica&b é)eyl )-propyl]-amide Rt: 0.89 min 118 o N o
M+H)+ 8d B N'Ns 549/551 (chlorine isotopes) o _
RY28_chloro- thloph -2-Cashoxylic| v+’ = Rt:0.84 min
acid-N-[3-(N-(2-meth ony arbonyl-ethyl)-N- HPLC-method 5
methyl-ami smethyl|-223508  trisripelienippes)
H-benzo[d]: 7yl car m oyI) propyl] -amide Rt:0.89 min 119 o
N(M+H) P (;“{HI:J eﬂe car xyT'c acz:\i g‘gl’[\én(g}g i}?razoﬁ'ycafb‘énﬁ ethyl)-N-
R)-5-chlo c} 51 Rene2 Car f?o
ElCId N-[ r(]qﬂ(g Wﬁ%&@r@grbmeﬁ}gﬁy’ﬂéﬁ tetrahydro-1H-benzo{dlazepin-7-
methyl-amicocarbenyhpdy{3nethyl-2,3,4,5- tetrahydro 1
H-3gnzofdiazepin-7-"yicarbam oyt)fpropytj-amide 120 NOH (N g =00
Rt: 0.84 min HPLC-nettiod 5 N i< 58911573 (chlorine isotope ﬂ I\&(%I1 (131
R)-5-chloro-thiopheng-2scarboxylic PLE-method 2
p Q YIC| 4781480 {chlorine isotopes)
acid-N- [B-W@@f ﬁﬂé@&rﬂethy-N-
{(R)-5-chloro-thiophene-2-carboxylic acid-N-[4-methyloxycarbonyi-1-(3-methyl-
2,3,4,5- tetrahydro 1H-henzoldlazepin-7-ylcarbamoyl)-butyl]-amide
124 (M+H) = Ri: 3.87 min
HPLC-method 3
,%/ 464/466 (chiorine isotopes)
L
(R}-5-chloro-thiophene-2-carboxylic acid-N-{4-hydroxycarbonyl-1-(3-methyi-
2,3,4,5- tetrahydro 1H-benzo[djazepin-7-yicarbamoyi}-butyl]-amide
125 (M+H) = Rt 271 min
HPLC-method 2
J\Qﬁu 506/508 (chlorine isotopes)
(R)-5-chloro-thiophene-2-carboxylic acid-N-[5-ethyloxycarbonyl-1-(3-methyl-
2,3,4 5-tetrahydro-1H-benzo[d|azepin-7-ylcarbamoyl)-pentyl}-amide
OH - :
126 I (M+H) = Rt: 3.96 min
i i X HPLC-method 3
e E‘JW—C' 478/480 (chlorine isotopes)
(R)-5-chioro-thiophene-2-carboxylic acid-N-[5-hydroxycarbonyl-1-(3-methyi-
2,3,4 5-tetrahydro-1H-benzo{djazepin-7-yicarbameyl)-pentyil-amide
127 N_Tf \i< (M+H)" = Rt: 4.43 min
Wi k@““ HPLC-method 3
CQ/ 507/509 (chiorine isotopes) ‘
{R)—5~chl0ro—th%ophene-2~carboxylic acid-N-[2-tert. butyloxycarbonylamino-1-(3-
methyl-2,3,4,5-tetrahydro-1H-benzoldlazepin-7-ylcarbamoyl}-ethyl]-amide




methyl-aminocarbonyl)-1-(3-methyl-2,3,4,5-tetrahydro-1

H-benzo[d]azepin-7- ylca rbamoyl )-propyl]-amide 121 ~ N oH (M+H)+ =
WO®B5HA3BBE.C-method 5 p ,S.$49/551 (chlorine |sot(§i’Ié‘§)EH120W®53611
WO 2007/003536 -120- PCT/EP2006/063611
(R)-5-chloro-thiophene-2-carboxylic

adigBN-[3-(N-(3-hydroxycarbonypropyle-- Rt: 1.03 min
methyl-aminocarbonyl)A-@-methyl-2,3,4,5-tetrahydro-1 HPLC-method 5
H-benzao[d] Q- A a m oyl)-propys [auiteisb2Des N OH (M+H) =

R

Rt: 0.84 miti 0 MPL Ceméth 5c H s|535/537 (chlorine isotopes) H i
R)-5-ch|oro- thiophene -2- carboxyllc

e e epyrorono
1-benzd AA2EpI 7% ?P%%{%Wr?%}%’éﬁﬂﬁzﬁﬁﬂé LoV EE RS 55
n29HPLC-method 2 g‘p—MS 478/4g\g+g%hlgrlne isotopes) -OL1MRi: 0.84 min

ST S _0)

R)-5-ch|oro-thiophene-2 oxylic| . HPLC-method 5
Acid-N-[4- th ydarBonyR1°(3-methyis2, Bdsretsalayesp-1
H-benzo[dlazepin-7-ylcarbamayl)-butyl]-amide 124 (M+H) + = Rt: 3.87

min " HRLBHEtE R esA 468 RHIbARE Msttsisakpe o {Hethvi-2.3.4 5

tetrahydro-1 H-benzo[dlazepin-7-ylcarkamoyl)-ethyl]-amide

130 Hﬂp (M+H)' = Rt: 0.98 min
. N HPLC-method 5.
“ Q%Nj\o/s . 555/557 (bromine isotopes)

{R)-5-bromo-thiophene-2-carboxylic acid-N-[2-benzoytamino-1-(3-methyi-2,3,4,5-

tetrahydro-1H-henzold]azepin-7-ylcarbamoyl}-ethyll-amide

H
131 N (M) =

Qwr( 19 HPLC-method 5
_Nm( E 522/524 (bromine isotopes)

{R)-5-bromo-thiophene-2-carboxylic acid-N-[2-ethylaminocarbonylamine-1-(3-

Rt: 0.99 min

methyl-2,3,4,5-tetrahydro-1H-benzoldlazepin-7-ylcarbamoyl)-ethyl}-amide
H . ;

132 ﬁ N~ (M+H)" = Rt: 0.88 min
HPLC-method 5

WNC@E/ I N U-—ct 478/480 (chlorine isotopes)

(R)-5-chloro-thiophene-2-carboxylic acid-N-[2-ethylaminocarbonylamino-1-(3-

methyl-2,3,4.5-tetrahydro-1H-benzo[dlazepin-7-yicarbamoyl i-ethyl]-amide

133 N Rt 0.97 min
H—(© (M+H} =
N HPLC-method 5
\ RT([ ,LO,S 511/513 {chiorine isotopes)

{R}-5-chicro-thiophene-2-carboxylic acid-N-[2-benzoylamino-1-{3-methyi-2,3,4,5-

tetrahydro-1 H-benzoldlazepin-7-ylcarbamoyl)-ethyl]-amide

134 ﬁ—m( (M+H)" = Rt 0.85 min

H%Nﬂ%}ar HPLC-method 5
A{)@r I W 493/495 (bromine isotapes)

{R)-5-bromo-thiophene-2-carboxylic acid-N-[2-acetylamino-1-(3-methyi-2,3,4,5-

tetrahydro-1H-benzoid|azepin-7-ylcarbamoyij-ethyi]-amide




i 0 (R)-5-chloro-thiophene-2-carboxylic
acid-N-(4-hydroxycarbonyl-1-(3-methyl- 2,3,4,5-tetrahydro-1
Wéhaanaldiazspi-7-yicarbamoyl)-bygg]-amide 125 (M+H)ERUEFRDOSIOER61 1
HPLC-method 2 H 506/508 (chlorine isotopes)
(R)-5-chloro-thiophene-2-carboxylic

aciebN-[b-ethyloxycarbonyl-1-(3-methyl- 2,3.4,5-tetrahydro-1 | Rt: 3.99 min
H-benzag[d]azepin-7-yl anoyf)-pentyl)-amide 126 11H (M+H}RE.388cd 3
min N, Qm@ﬂég;g 01] 428/480 {eblornsispiopes)
R)-5-chloro-= ene-2-cafboxylic

(iCid_N_[S_h‘:Ai. \,..A.:..-I..‘ iﬂ"l“lm'lq'iﬁﬂ - '1.'2 /l“ l::i-,-.:.‘ala-.ali- -1 -
[ benzd @éée“%‘?ﬁﬁ%‘?‘ﬁ%ﬁ& AON ) peNt I A 157 N (ML Rt: 4.43
inin HPLEDMERRRT a”WMé@“ﬁéWb?’rge isbtbplagye-1H-penzoldlazepin-7-
R)-5-chjotestbaaobientr2-gartoxylic

aqighN-[2-Tert.putyloxy AMINo-1-(3; mMethyl-2,3,4,5-tetralycie+l min
H-benzd[dlazepin-7-ylfafbaioyl)-e HMTSé{%Tde WO 2007/003536, 121 . 4
PCT/EPR0OQ6/06391] 128iH0(M+ 1558 LiRimiRdERLG-method 5 N

$ 541/543 (chlorine isotopes) (R)-5-chloro-thiophene-2-carboxylic
acid-N-[2{Behzjloxytardonytarearo-dli@Gandtiyt-2,3,4,5-tetrahydro-1
H-benza|djazepiarboyltathamaybrethylamisietd bl HdrankRiidi8d min
HPLC-meihod 3 d49% 4P GRING ISRIRRG M.

R)-5-ch nm-fhmphpnp-— -r‘arhnxyllr acid -N-[?-arpfylaminn-1 - ?-mpthyl i
11874 5 ' ey = Rt: 3.64° min
HPLC-method 3

0
A H\[((N)Q)/S a 507/509 (chlorine isotopes) -
*Nm/ g M

0.

(R)-5-chloro-thiophene-2-carboxylic acid-N-[2-(2-hydroxycarbonyl-
ethyl)carbenylamino-1-(3-methyl-2,3,4,5-tetrahydro-1H-benzofdlazepin-7-
ytcarbamoyl)-ethyll-amide

138 /(ﬁ-—MOH (M+H) = Rt 3.66 min

H

o] Q
) Sy Nj\/s HPLC-method 3
“”C\)O L WAt 521/523 (chlorine isotopes)

{R)-5-chloro-thiophene-2-carboxylic acid-N-[2-{3-hydroxycarbonyl-
propyl}carbonylamino-1-(3-methyl-2,3,4,5-tetrahydro-1HM-benzol[dlazepin-7-
vicarbamoyl)-ethyll-amide

Q . H
139 n_{(\/\}w (M+H)" = R 3.71 min
Y( 1o, HPLC-method 3
WNC>©’ R o 535/537 (chlorine isotopes)
(R)-5-chloro-thiophene-2-carboxylic acid-N-{2-(4-hydroxycarbonyi-
butyl)carbonylamine-1-(3-methyl-2, 3.4, 5-tetrahydro-1H-benzo[dlazepin-7-

ylcarbamaoyl)-ethyll-amide

H o . H
140 HY[NZ@ N (M+H)* = Rt: 3.83 min
Y N s HPLC-method 3
”‘C){j/ . W 507/509 {chiorine isotopes)

{R}-5-chloro-thiophene-2-carboxylic acid-N-[2-
methoxycarbonylmethylcarbonylamino-1-(3-methyl-2,3,4,5-tetrahydro-1H-
henzo[diazepin-7-ylcarbamoyl)-ethyl]-amide




tetrahydro-1 H-benzo[d]azepin-7-ylcarbamoyl)-ethyl]-amide 130 H (M+H)+
Rt: 0.98 min HPLC-method 5, N_ Js 555/557 (bromine isotopes) 1f 1 Br
WR)B-DIhB63Biophene-2-carboxyligs PCT/EP2006/063611
acid-N-[2-benzoylamino-1-(3-methyl-2,3,4,5- tetrahydro-1
H-benzo[d]azepin-7-ylcarbamoyl)-ethyl]-amide 131 M",-~ (M+H)+= Rt:

DO minp s HPLC- m%h\gqﬁ "15 ,%;@24_, (bromine isotopesRt: 4.04 min
R)-5-bromo-thioph - -carboXyll(, HPLC-method 3
acid-N- [2-&@)@{1" odar laming-34¢@smethiytia2 jSotbBetetrahydro-1
H-benzo[(IJazepin-7-ylcarbamoyl)-ethyl]-amide 132 Ng~ (M+H)+= Rt: 0.88
min xo | MPtSeEhivetrbiarerec? £rEastc @HoNE sateipesrropy-
R)-5-chlowo/hiopheterBecatbmeptig-2,3,4,5-tetrahydro-1H-benzoldlazepin-7-

acid-N-|[ y%gwlc%gv}qvg%q@gm@gmmo 1-(3- methyl-2,3,4,5- tetrahydro 1

H.-henzoldlazepin vicarhamavl) nfh\/l'l amide-133.1 (I\/I-I-I—I\ Rt:
F?’t 3.95 min

' IlﬁgLC-method 5 ’\(lang 513 hTorl(rwwbtopes) 0 Ci

R)-5-chlorg- y oxylid o HPLC-method 3
acid-N-[2-b arfiino-1-(3-methyl %A 5 (chieriaRyRRGPES)
H-benzo[d]azepin-7- ylcarbamoyl)-ethyl]-amide 134 N Rt: 0.85 min N
M+H)++(RP3:-@/methiodhbré 93685 (lr entré ISt opeis)xyoarbony!-
R_)‘5'brOﬂ&ﬂﬂh@%@ﬁnaﬂﬁalr@mmyl—z3,4,5~tetrahydro—1 H-benzoldlazepin-7-
acid-N-[P-acetylaming:15(3-methyl-2,3,4.5-

143

{M%-H}* - R 0.77 min

sj\r < HPLC-method 5
me/ O e 421/423 (chiorine isotopes)

(R}-5-chloro-thiophene-2-carboxylic acid-N-[3-amino-1-(3-methyi-2,3,4,5-
tetrahydro-1H-benzo[dlazepin-7-ylcarbamoyl)-propyll-amide

" ByE (M+H)" = RE 1,02 min
| ; HPLC-method 5

o o
| . H/d/u\/s i 521/523 (chiorine isotopes)

(R)—S—chIoro«thiﬂpheﬂe—Z-carboxylic acld-N-[3-tert. butoxycarbonyiamino-1-(3-

methyl-2,3,4 S—tetrahydro-‘l H-benzo[djazepin-7-ylcarbamoyl)-propyl]-amide
145 (M+H)" = Rt: 0.97 min
HPLC-method 5

Yg JU 507/509 (chiorine isotopes)
Gl

{R}-5-chloro-thiophene-2-carboxylic acid-N-[3-isopropyloxycarbonylamino-1-{3-

methyl-2,3,4,5-tetrahydro-1H-benzo[d|azepin-7-ylcarbamoyl }-propyll-amide

5 ; .
146 J (M+H)" = Rt: 0.90 min

HPLC-method 5
7 479/481 (chlorine isotopes)

{R)-5-chloro-thiophene-2-carboxylic acid-N-[{3-methyloxycarbonytamino-1-(3-

methyl-2,3 4,5-tetrahydro-1H-benzo[djazepin-7-ylcarbamoyl}-propyl]-amide




tetrahydro-1H-benzo[d]azepin-7-ylcarbamoyl)-ethyl]-amide WO

2007/003536 _122 PCT/EP2006/063611 135 H (M+H)+_Rt: 3.99 min N
VORLEHORESES 3 521/523 (chlorineisotopes) -n / PCT/EP2006/063611
(R)-5-chloro-thiophene-2-carboxylic acid-N-[2-(2-methoxycarbonyl-
ethyl)carbonylamino-1 -(3-methyl-2,3,4,5-tetrahydro-1

~~\oH

Hibenzo[d]azepin-7- yI rbamoyl )1givlyemide 136 NH -~~H Rip:83. 610

min (MitH)= HPLC -" 1 493/495 (chlorine isotopes) HPLC-method 5
R)-5-chloro- thlop boxyllc a&HbM-{@lorine isotopes)
hydroxycaro ylamino-1-(3-methyl-2, 3,4,5-tetrahydro-1 H-

benzo[c]azeln- -ylcarbamoyl) -ethyl]-amide 137 (M+H) Rt:3.64 min _(~-0

R)—5-chI%@ﬂ@pﬁ@ﬁ%&%@%l@@@%ﬂ%&% h;mifmsy%mqjmyl -amide
ylcarbainoyl)-ethyl]- arq 38 NH }yM@¥ )+ = Rt: 3.66 min |N

HPLC-method 3 3 (chlarine isat HPLC-method 5
R)-5-chlor %Z\Z boxylic g%%SN g’%’»’)rﬁ 5%)& Sa)lrb:)nyl-
propyl)carb

—|-benznrrﬂn7pn|n 7 \/Ir\nrhnm vil-amide-139 {M-+E\+ =

LPLC- m@ﬁ% goc@or -thfophene-2- ca’rBoxyI'i(,’ acig-N-13-benzoylaminb-1-(3- Rt e?ﬁ'yl ,m' 3,4,5-

H PR )S-ahetlvelti & 07509 ohorineliStfopespholine-4-ylcarbonyiamino-1-

beRylamine-1-(3-methyl-2;3:4.5-tetrahyero-1-H-benzoigiazepin: 1~

ethyl- 4 3 4,5-tetrahydro-1

tetrahydro- 1H henzo{dlazepin-7-ylcarbamoyl)-propyl]-amide

149 " (M+H)" = Rt: 0.85 min
HPLC-method 5
H 7 463/465 (chlorine isotopes)
N =)
(R)-5-chloro-thiophene-2-carboxylic acid-N-[3-acetylamino-1-{3-methyl-2,3,4,5-
tetrahydro-1H-benzo[dlazepin-7-ylcarhamoy!)-propyl]-amide
150 HNi N (MH)' = Rt: 0.88 min
N HPLC-method 5
Hj 7 . 492/494 {chlorine isotopes)
{R)-5-chloro-thiophene-2-carboxylic acid-N-[3-ethylaminocarbonylamino-1-(3-
methyl-2,3,4,5-tetrahydro-1 H-benzo[d]azepin-7-ylcarbamoyl)-propyl]-amide
| 451 ) i/o (Met)* = Rt: 0.88 min
A HPLC-method 5
. j’ . 493/495 {chlorine isctopes)
(R})-5-chloro-thiophene-2-carboxylic acid-N-[3-methyloxymethylcarbonylamino-1-
(3-methyl-2,3,4,5-tetrahydro-1H-benzoldlazepin-7-ylcarbamoyl)-propyl]-amide
152

HNM (MH) = Rt: 0.94 min
j HPLC-method 5
ﬁfg i . 563/565 (chlorine isotopes)

{R}-5-chloro-thiophene-2-carboxylic acid-N-[3-(3-ethyioxycarbonyl-

propyljcarbonylamino-1-(3-methyl-2,3,4,5-tetrahydro-1H-benzo[dlazepin-7-
yicarbamoyl}-propytl-amide




-"u~aAi535/537 (chlorine isotopes)
(R)-5-chloro-thiophene-2-carboxylic acid-N-[2-(4-hydroxycarbonyl-
Wiy2oarioepsianino-1-(3-methyl-2,345-tetrahydro-1 H-b & GHERZERHEB3611
ylcarbamoyl)-ethyl]-amide 140 N-a (M+H)+= Rt: 3.83 min N"s
HPLC-method 3 " 507/509 (chlorine isotopes)
RE%-chloro-thiophene-g-carboxyli uw-iz m ethoxycarbonyRin®.89 min

ethylcarponyl am i n}?ﬁ: -%wé‘t?yl- , 3,4, 5-tetra hyd ro-1 H- | HpLC-method 5

benzo[d]azepin-7-ylcafbgmoyl )-ethyHsasidecMon20 16003536 -123-
PCT/EPR0G6/ 1 H) =|Rt: 4.04 min HPLC-method 3 549/551
chlorine isotopes) (R)-5-chloro-thiaphene-2-carboxylic
acid-N-[2¢-srdtboxyicatzomi-carboxylic acid-N-[3-(2-methyloxy-
butyl)car MRals ARG I A s3vbRgietahydia-HRenzeldlazarias f.7-
y Icarbam%n/l -e%[mfg/g-amié’yg %845? N%%ég%@ m%r? EE%I\;EHﬁ JAY i
HPLC-rré/?f%/aor PR P PS8 °535/537 (chlorine isotopes)
Iﬂ)ﬁﬁ-chloro-thiophene-%xylic aidN-=[2-(3-methoxycarbofiy2-85 min
propyl)carbonylamin@o} -(3-methyl-2,3,4,5-tetrahydro-1 HPLC-method 5

H-benzao[d]azepin-4- yicafba m oyl )-ethii}aletienedsotofdsiH)| = Rt: 0.77
min HPL@NW 421f423°(chlarine isotopes) " lyrl~- 0

{R})-5-chloro-thiophene-2-carboxylic acid-N-[3-(3-hydroxycarbonyl-

propyl)carbonylamino-1-{3-methyl-2,3,4,5-tetrahydro-1H-benzo|djazepin-7-
ylcarbamoyl)-propyl]-amide

155 HN/E (M+H)" = Rt: 0.98 min
oF, HPLC-method 5
a .
Q\HJNLS i 517/519 {chiorine isotopes)
WNCQ/ 4o \L/)’“
{R)-5-chloro-thiophene-2-carboxylic acid-N-[3-trifluormethylcarbonylamino-1-{3-
methyi-2,3,4,5-tetrahydro-1H-benzoldlazepin-7-yvicarbamoyl)-propyll-amide
o —
158 NYNH? (M+H)" = Rf: 0.2; silica
i~ gel;
u o
MNJD/N i v 5/ o 478/480 {chiorine isctopes) CH,Clfethanol/
ammonia =
80:20:2
5-chioro-thiophene-2-carboxylic acid-N-[4-aminocarbonylamino-1 M(S—Eﬁethyb
2,3,4 5-tetrahydro-1H-benzoldiazepin-7-ylcarbamoyl}-butyll-amide
Example 157

5-chloro-thiophene-2-carboxylic acid-N-[1-methyl-1-(3.3-dimethyl-2,3,4,5-
tetrahydro-1H-benzo{d]azepinium-7-ylcarbamoyl]-ethyl}-amide iodide

N
Nl‘?{}\@,m

A mixture of 0.50 g (2.43 mmol} 3-methyl-7-nitro-2,3,4,5-tetrahydro-1H-
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(R)-5-chloro-thiophene-2-carboxylic acid-N-[3-amino-1-(3-methyl-2,3,4,5-
tetrahydro-1 H-benzo[d]azepin-7-ylcarbamoyl)-propyl]-amide 144 "NI
\WO-2)0Z/RE30682 min )))) HPLC-methmd 5 Ns 521/523 (dR{ofid2006/063611
isotopes) ~ N "/ a (R)-5-chloro-thiophene-2-carboxylic
acid-N-[3-tert.butoxycarbonylamino-I-(3- methyl-2,3,4,5-tetrahydro-1
hehizoididdiviepird A4l carbathoyh ) dpytiraetide el and2 JH(Mk-adeiRiitdlo are

ijomﬁf¢8§é té&%g%?%?@%is?tﬁpg%gfling temperature. The

lophene
rieidiNtg B ifopnegyim sycticroiiNeaatrnd Bechethyb2 i@ Bitdtreshigdro-1

e o e AR s <0
gRBathidrariiiophiesiy--ddbboxylic

cidsN-[; I QAN =12(3; methyl-2,3,4,5-tetrahydro-1
'%f-{t%ryze[d dﬁ?@éﬁ(ﬁ‘gﬁgﬁﬁ‘%ﬁ'ﬁ%’%@u-amme WO 2007/003536 124
CeEPPR0ER63841.8807 (M+H)+= Rt: 0.87 min HPLC-method 5 H1' s

r@gg/;g g(fﬁlpmgne isotopes) 45'(:{/&? @éﬁ@lg&é@g&hene-2-carboxy|ic

acid-N-[3-(morpholine-4-yl)carbonylamino-1-
(3-methyl-2,3,4,5-ttgetrahydro-1

tl-hrnAQ (fdazepin-7-ylcarbamoyl)-propyl]-amide 148 "N (M+H)+ = Rt:
‘O‘EI;E[‘H"VH'P. min LC-method 5
1-[(5-chloro-thiophen-2-yl)-carbonylamino]-N-(3-methyl-3-oxy-2,3,4,5-

tetrahydro-1H-benzo[d]azepin-7-yl)-cyclopentane-1-carboxylic acid amide
AN =
0"NO©;\ Q
N N .
e

A mixture of 0.20 g (0.46 mmot) 1-[(5-chioro-thiophen-2-yl)-carbonylamino]-N-
(3-methyl-2,3,4,5-tetrahydro-1 H-benzo[d]azepin-7-yh)-cyclopentane-1-carboxylic
acid amide, 0.12 m! 70% meta-chloroperbenzoic acid and 10.0 ml chloroform
are stirred for 2 h at room temperature. The mixture is diluted with water and a
few drops of 2 N NaOH and ethyl acetate. The mixture is kept overnight in the
freezer, and after thawing a crystalline layer is found between the two phases,
which is filtered off and dried.

Rt value: 3.14 min (HPLC-MS; method 4)

CooH26CIN3 O3S (447.98)

Mass spectrum:  (M+H)" = 448/450 (chlorine isotopes)

Example 159

5-chloro-thiophene-2-carboxylic acid-N-[1-(7-benzyl-6,7,8,9-tetrahydro-5H-
pyrimido[4.5-d]azepin-2-ylcarbamovyi)-1-methyl-ethyl]-amide
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525/527 (chlorine isotopes) N " s (R)-5-chloro-thiophene-2-carboxylic
acid-N-[3-benzoylamino-1-(3-methyl-2,3,4,5- tetrahydro-1

W%Qbfd@&i%ﬁﬁﬁ 7-ylcarbamoyl)-prepyl]-amide 149 Q (M-AHTERLMDSH6361 1
min ")"/\HPLC-method 5 H ( s 463/465 (chlorine isotopes) n ci
(R)-5-chloro-thiophene-2-carboxylic
acid-N-[3-acetylamino-1-(3-methyl-2,3,4,5- tetrahydro 1

penzpﬁggﬂ SRR R e 150 X (M+H)+ = RE 0.88

HYUE
(R)-5-chloro-thiophene-2-carboxylic acid-N-[3-ethylaminocarbonylamino-1

otopes) q v s
A0 melind G Bmreira iy ]and o o2 181 (el Phospherys

H-benzo[d]azepin-7-ylcarbamoyl)-propyl]-amide
Richlaidecn agii pwyisssenriamyasotapeiigdiof 40 min then the

(RkerehiorrthigrbBeRe-AirAERRrAIc, combsned with 400 m! dichloromethane

aC|d -[3-methyloxymethylcarbonylamino-1-
{8 $urecle bRyt hexahydro-4H-azepinone and stirred for 4 h. itis

be%@%ﬂQﬂ@%el%@TZeVWQfQ@W in?rré’@wr%'%nlgﬁé}wﬁﬁ%h R Qfcted with
mm "N HPLC-method 5 J 563/565 (chlorine isotopes) N

ﬁiﬁh@mfg‘ﬁ%ph_@h%%&%ﬁo&bﬁ’@%ﬁoﬂNﬁ[@é\’ﬁ%m@ﬁyb@b@ﬁw evaporation

pUaRY, ieRibeny SniRopto@iret - 3dPriri alvdsed

H-benzold]azepin-7-
Yield: 17%]8 p62 %)

Ry value: 0.69 (silica gel: dichloromethane/ethyl acetate/ethanol = 4:2:0.1)
C14H16CINO (249.74)

(b)  7-benzyl-6.7.8 9-tetrahydro-5H-pyrimidof4,5-dlazepin-2-ylamine

4.60 g (0.20 mol) sodium are dissolved in 250 mi of ethanol and at room
temperature combined with 5.80 g (0.10 mmot) guanidine hydrochloride and
24.97 g (0.10 mol) 1-benzy!-5-chloro-azepan-4-carbaldehyde. Then the mixture
is refluxed for 5 h, then stirred for 15 h at room temperature. It is then
concentrated by evaporation i.vac., combined with 500 ml dichloromethane and
washed 3 times with 400 ml of water. it is purified by chromatography through
silica gel (eluant: dichloromethane/methanol 95:5), concentrated by evaporation
l.vac. And triturated with ethanol.

Yield: 1.97 g (8 %)

CisHigNs  (254.33)

Mass spectrum: (M+H)+ = 255

(c)  b-chioro-thiophene-2-carboxylic acid-N-[1-(7-benzyl-6.7 .8 9-tetrahydro-
oH-pyrimido[4.5-d]azepin-2-ylcarbamovi)-1-methvi-ethyil-amide

0.63 g (2.75 mmol) 2-(5-chloro-thiophen-2-yl)-4,4-dimethyl-4 H-oxazol-5-one and
0.70 g (2.75 mmol) 7-benzyl-6,7,8,9-tetrahyd ro-5H-pyrimido[4.5-dlazepin-2-



10

ylcarba m oyl )-propyl]-amide WO 2007/003536 -125-

PCT/EP2006/063611 153 4 0 HN (M+H)+ = Rt: 0.89 min))))/~
WRLIDGMEIRBE3 H 537/539 (chlorinegsotopes) C1 i0  PCT/EP2006/063611
(R)-5-chloro-thiophene-2-carboxylic acid-N-[3-(2-methyloxy ethyl )m
ethylcarbonylamino-1-(3-methyl-2, 3, 4, 5-tetra hyd ro-1 H-benzo[d]azepi
wieThiglareesnspgndedpyl)-aaldali@adsadeticreio, 86 himHINK Iasne and

3

o T T o 2 BT e Rt semarster bv
qmmet:a;mmwa_tmmm Qﬂme@@yl@imﬁdwmma&nwethano! 100:0 =>
O B R P A amnedotins sy Ra
HR5oe areritisioptecseliicadukyieter, dried with sodium sulphate and

=N 3:1] 1-(3-
%ﬂ%‘ly tngggg é%graﬁgdgr %r%ée%rgg][g]az(epm 7-ylcarbamoyl)-propyl]-amid
GelbONINH M)’ = Rf: 0.2; silica o gel; 478/480 (chlorine isotopes)
ehak e/ 5?@?@%%&1%@’}'(@8?}%9%% 89:4%Ranol = 90:10)
Ca4H26CIN5O,S (484.01)
Mass spectrum:  (M-H)- = 482/4 (chlorine isotopes)
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5-chloro-thiophene-2-carboxylic acid-N-[4-am inocarbonylami

no-1-(3-methyl- 2,3,4,5-tetrahydro-1
WEh@n2@[01EsR}N-7-ylcarbamoyl)-bypg]-amide Example BS7T/EP2006/063611
5-chloro-thiophene-2-carboxylic acid-N-[1-methyl-1-(3.3-dimethyl-2,3,4,5-
tetrahydro -1H-benzo[d]azepinium-7-ylcarbamoyl]-ethyl}-amide iodide 5 |

Hxanibid ¥$0CI 0 A mixture of 0.50 g (2.43 mmol)

1
B s T e T havmsts
panid! @22, Pati Becestpimit kel aaeb atheat)-feth ¥ hanidem temperature and for 1 h
at boiling temperature. The precipitate formed is suction filtered and
dried. Then the mixture is hydrogenated analogously to Example 1(c) and
reacted to form the title 5 co nd a geusly to 1(f). Rt value: 2.7 min
(HPLC-MS; method 4) 88) Mass spectrum: =
420/422 (chlorine isotopes) 10 Iﬁxa le 158 L/
1-[(5-chloro-thiophen-2-yl)-carbonylamino]-N-(3-methyl-3-oxy-2,3,4,5-
tetrahydro-1 H- benzo[d]azepln -7-yl)-cyclopentane-1-carboxylic acid amide

1(&@1@]@8213%5 Yelreﬂwyjrﬁ 118+ Béeh@{lm?ézefﬁﬁl—bwbdqfﬁlaﬂﬂamm%amtne
c a |d O% eta chlor, er e id
ﬁ"lyéJ ?orm areswre % 4 roo%t%%ber Sard! hﬁéf%% F%g?s%%%trgglde
Withmiatereaischgdfegetaips of 2 Rava@ianadustlaylSdcéiatt 1 Tae midtogeis

pkre stsg\r/g m’r%het:{ htgecata!yst is filtered off and the filtrate is concentrated by
evaporation i.vac.. itis recrystallised from methanol.

Yield: 0.50 g (67 %)

Ry value: 0.21 (silica gel; dichloromethane/methanol/ammonia = 5:1:0.1)
melting point: 290°C

CeH1aNa (163.22)

(b}  tert.-butyl 2-amino-5.6,8 9-tetrahydro-pyrido[2.3-d]azepin-7-carboxylate
0.38 g (1.61 mmol) 6,7,8,9-tetrahydro-5H-pyrido[2,3-dJazepin-2-ylamine are
suspended in 10 ml dichloromethane, then 0.667 g (4.83 mmol) potassium

carbonate are added and the mixture is stirred at room temperature for 10 min.
Then 0.369 g (1.69 mmol) BOC-anhydride in 10 ml dichloromethane is slowly
added dropwise while cooling with ice, after which the mixture is stirred for 17 h
at room temperature, diluted with 20 ml dichloromethane and washed with
water. The crude product is dried with sodium sulphate, concentrated by
evaporation and purified by chromatography through silica gel

(eluant: dichloromethane/ethanol 88:2=>80:10).

Yield: 0.20 g (47 %)

R value: 0.5 (silica gel; dichloromethane/ethanol = 80:10)

Cy4H21N3O;2 (263.34)
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freezer, and after thawing a crystalline layer is found between the two

phases, 20 which is filtered off and dried. Rt value: 3.14 min (HPLC-MS;
\WMetRo8 733826 CIN303S (447-98pMass spectrum: (MAH)/ER2006/063611
448/450 (chlorine isotopes) 25 Example 159

5-chloro-thiophene-2-carboxylic

@dld Mﬁ;@m&i&ﬁi&;@@tmm@vl) -carbamylaminol-2-methyl-
rdo| ng%@egﬁwe\l'focgrglolx%ate

1-benzvl-5-chloro-azepan-4-carbaldeh~de 310 mI (4 moI) DMF are taken

%QF&P%% 1500\/ g)rg@(% Qf g’?rg{n RRYCRIde AR adged

dropwise t a perlo en the mixture Is stifred s?or 30

iR BidrhRy st e ipaspin JecaTboic o ARdH1iS-ahke et DR Eniol)-
LB Rtz aRIBAneRAd S AP LR NRINIHTBRRTUR Ak

ter and stirre or 3 min Ich it is extracted with

mw\eewﬁr@mt@@rgartwmefimm arldasvhdmttereadipane/ethanol

GRRrageR )10 l.vac., then the crude product is triturated with acetone.
Yreld 177.89 (62 %) Rf value: 0.69 (silica gel: dichloromethane/ethyl
bigddate/bantdP24:2:0.1) C14H16CINO (249.74) 15 (b) 7-benzvl-6,7 8
Ry\siabuares RTINSl AlsreR ARG 460920 mol)
sodium are dissolved in 250 ml of ethanol and at room temperature
Ceribifdl] abe® 5688 $€0.10 mmol) guanidine hydrochloride and 24.97 g
(0.10 mol) 1-benzyl-5-chloro-azepan-4-carbaldehyde. Then the mixture 20

is refluxed for 5 h then stlrred for 15 h at room temperature It is then
TN, 2163 : Litaethd+(6.7.8.9-tetrahvdro-

drchlor@mgt}}w@gqj ‘é’i’eﬁﬁﬁ%svtﬂﬁﬁfawtm/ﬂ%ﬂw] ofwater. It is purified
by chromatography through

0.150 g (0.30 mmol) tert-butyt 2-{2-[(5-chloro-thiophen-2-yl}-carbamylaminol-2-
methyl-propionylamine}-5,6,8,9-tetrahydro-pyrido[2,3-dJazepine-7-carboxylate
are dissolved at room temperature in 2 mi dichloromethane, combined with 0.40
ml (5.23 mmol) trifluoroacetic acid and stirred for 2 h. Then the mixture is
concentrated by evaporation i.vac. And purified by chromatography through RP
material ( Zorbax StableBond C18, 3.5um ; eluant: water/acetonitrile/formic acid
= 80:20:0.1 => 10:90:0.1).

Yield: 0.080 g (52 %)

Ry value: 0.25 (silica gel; dichloromethane/ethanol/ammonia = 90:10:1)
C1aH21CIN4O,S (392.91)

Mass spectrum: (M+H)+ = 393/5 (chlorine isotopes)



10

15

20

silica gel (eluant: dichloromethane/methanol 95:5), concentrated by
evaporation i.vac. And triturated with ethanol. 25 Yield: 1.97 g (8 %)
VEOSHIIENROBE33) Mass spectrumagM+H)+ = 255 (c) PCT/EP2006/063611
5-chloro-thiophene-2-carboxylic acid-N-[I-(7-benzvl-6 7 8 9-tetrahydro- 30
5H-pyrimido[4.5-dlazepin-2-ylcarbamoyl)-1-methyl-ethyll-amide 0.63 g
Earapmenidl) 2-(5-chloro- thiophen-2-yl)-4 4-dimethyl-4H-oxazol-5-one and

B erpudl, gk e LTS Sob Fdaso
teirtEOTHEPRY IG5 36d]azehimibylasssusoyhidelth yi-audsdem| glacial
acetic acid, 3.15 ml of toluene and 3.5 ml DMF and stirred for 20h at
110C. The mixture is separated by chromatography through silica gel
(eluant:dichloromethane/e 0:0 => 93:7). Then it is combined with
ethyl acetate and washed¥with 3% sodium 5 hydrogen carbonate solution
and water, dried with sodiu ulﬁhaté\f%&fconcentrated by evaporation
i.vac.. Yield: 0.20 g (15 %) Rf value: 0.5 (sili >\~ Cl
dichloromethane/ethanol = 90:10) C24H25CIN (484.01) 10 Mass
spectrum: (M-H)- = 482/4 (chlorine isotopes) WO 2007/003536 -129-
PCT/EP2006/063611 Example 160 5-chloro-thiophene-2-carboxylic

HTichdN{1 trh etinybi) -6CT 810 -trivphitie-BdamyrigdiRacid-N-[1- methyl 1-(8,7,8,9-

IR e e ST Yrsabeed i

mmqgsraﬁemba R15:9- ﬂ&il@Wd@OEBHﬁmﬂ)i()iQ{Z% ‘HaneppiR«ytasvingioara:
%?lg%da' Odngln%ftrﬁg tr%(rt]gil'g InSd iy IPord3V¥1It t%&zcg pla}wlc%j gt oxide.

concentrated by evaporation i.vac.

Yield: 40 mg (56 %)

Ry value: 0.25 (silica gel; dichloromethane/ethanol/ammonia = 80:20:2)

C1gH23CINLO,S (604.94)

Mass spectrum:  (M+H)+ = 407/9 {chlorine isotopes)

The following compounds may be prepared from amino acid derivatives,
benzazepine derivatives and thiophenecarboxylic acid derivatives analogously
to the methods of synthesis described in the Examples or known from the

literature:

Rf: 6.33; RP8;

162 ¢l + : - 0.33; ;
H\'I>< o {M+H) = 440/442/444
N 5 MeQOH/5%NaCt
Mo
N g H MCE (dichlorine isotope pattern) .

solution = 6/4

5-chloro-thiophene-2-carboxylic acid-N-[1-methyl-1-(3-methyl-9-chloro-2,3,4,5-
tetrahydro-1H-benzo|dlazepin-7-ylcarbamoyll-ethyl}-amide

163 Rf: 0.75; silica

%9 (M+H)" = 448/450
{chlorine isotopes) CH,Cly/ethanol/
ammonia =
80:20:2
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1o The mixture is hydrogenated in a Parr apparatus at 50C at 1 bar
hydrogen pressure. Then the catalyst is filtered off and the filtrate is
BB K083 BY6 evaporation i.vac.4ltis recrystallised fronP GEABREOD6/063611
Yield: 0.50 g (57 %) Rf value: 0.21 (silica gel,

dichloromethane/methanol/ammonia = 5:1:0.1) 15 melting point: 290C

COH 13N 3{E6S 2o i regt-byityiepbamine-616\8(9 Sdtrety @ pyridfPydro-1H-
3 d]azepms\a?z@[a[@@pwaﬁgfi Qe@&@cﬂ;f@r]ammﬁrlhoxyhc acid amide

o) (el N | 2 1
5,7, 8;9-tetrahydro-5H-pyridof2;3-tazepin-2-ytamine-are—20-suspended-n

10 ml dichloromethane, then 0.667 g,(4.83 mmol) potassium carbonate
Eremgtiedahd the mj i€ ytired atfoom temperature for 10 min. Then
0.369 g (1.69 mmol) B ein 10 ml dichloromethane is slowly
added dropwise while coollng with | @ Fwhich the mixture is stirred for
17 h at room temperature, diluted |th mI dlchloromethane and
t r roduc |th hat

P‘ge*{cﬁbé V'Xge%v%ub?o Qt’%gn lém it ci érgpkh tﬁ# Yito-1-
isﬂlwgﬂla(mpmﬁ’ -(;Hq\,-imlmhnpetl’aane/é{teahbum-'baﬁrﬂ)@)(yim@damzﬁl@
(47 %) Rf value: 0.5 (silica gel; dichloromethane/ethanol = 90:10) 30
C141-121N302 (263.34) WO 2007/003536 -130- PCT/EP2006/063611
W-{Z-[(S-chlor -thigphen-24yl)-carbamylaminol-2-methyl
propionylaminol-5,6,8:8- r@-pyrido[2 3-d]azepine-7-carboxylate
Prepared analogously to Example 1(f).from tent.-butyl 2-amino-5,6,8,9 5
tetra hydro-pyrido[2,3-d]azepin-7- carbox 1

T o B 0 L e e e Bt -1

izoldpasnint vitovemettiane/dthudisx 00 Garboxya): ¥oadda m;ms g
(40 %) 10 Rf value: 0.65 (silica gel; dichloromethane/ethanol = 90:10)

o]
N
N
)
o

1-[(5-chloro-thiophen-2-yl)-carbonylamino]-N-(3-methyl-2,3,4,5-tetrahydro-1H-

Example 166

benzo[djazepin-7-yl)-cyclopentane-3-oxo-1-carboxylic acid amide

Example 167 m@

3-[{5-chloro-thiophen-2-yl)-carbonylamino]-N-(3-methyl-5-hydroxy-2,3 4, 5-
tetrahydro-1H-benzo[dlazepin-7-yl)-tetrahydrofuran-3-carboxylic acid amide

Example 168 Q@ —
H G N .
et

3-[(5-chloro-thiophen-2-yl)-carbonylamino}-N-(3-methyl-5-0x0-2,3,4,5-

tetrahydro-1H-benzo[dlazepin-7-yl)-tetrahydrofuran-3-carboxylic acid amide

Example 169 Ny
o
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C23H29CIN404S (493.02) (d) 5-chloro-thiophene-2-carboxylic
acid-N-[1-methyl-1-(6 7,8,9-tetrahydro-
V88-peodjeHaifazepin-2-ylcarbameyh-ethyl]-amide 15 OAGH/GR2G06/063611
mmol) tert-butyl 2-{2-[(5-chloro-thiophen-2-yl)-carbamylamino]-2-
methyl-propionylamino}-5,6,8,9-tetrahydro-pyrido[2,3-d]azepine-7- carboxy
late are dissolved at room temperature in 2 ml dichloromethane,

combined with 0.40 ml (5.23 mmol) trifluoroacetic acid and stirred for 2 h.
Then the mixture is 20 concentrated by evaporation i.vac. And purified by
tﬁﬁ}mawgr&ﬁbphbmﬁgh)l%@rhnammﬁrﬁcﬁd}d@@eaﬁmbwﬁoﬁd Gisiralspiro:5H-

S uaiplaceionlelonie aol. 5 0R002 A0 9004 ) Yied

d|chIoromethane/ethanol/ammonla 90:10:1) 25 Cf8H21CIN402S

%392.9% &gss spectrum: (M+H)+ 393/5 (chlorine isotopes) WO
-131- PCT/EP2006/063611 Example 161

5-chloro-thiophene-2-carboxylig_adid (N3 [1-methyl-1-(7-methyl-6,7,8,9-
tetrahydro- 5H-pyrido[2,3-d]azepin-23ylc rbamoyl)-ethyl]-amide -N 31~ i
NNNO\S/cl 50 70 mg (0.14 mmol) 3-chiofo-thiophene-2-carboxylic
Cﬁt(ﬁl-uw[dr-mnt#nb}dh]am&?y&@arbonyiammo -N-(3-methyl-1-methoxy-2,3,4,5-

O R TS RO 35 ame

formaldehyde solution in 10 water are added and the mixture is stirred for

@XQI%E%O%,{F hen itis concentrated by evaporation i.vac.

d)@t 3
H,C—N
5 o

3-[(5-chloro-thiophen-2-yl)-carbonylamino}-N-(3-methyl-1-hydroxy-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-yl)-tetrahydrofuran-3-carboxylic acid amide

Cj:i@% |

3-[{5-chioro-thiophen-2-yl}-carbonytamino}-N-(3-methyl-1-0x0-2,3,4,5-

example 172

tetrahydro-1H-benzo[dlazepin-7-yl}-tetrahydrofuran-3-carboxylic acid amide

Example 173 @Q
e

3-[(5-chloro-thiophen-2-yl)-carbonylamino}-N-(3-methyl-5-methoxy-2,3,4,5-
tetrahydro-1H-benzo[dlazepin-7-yl)-tetrahydrofuran-3-carboxylic acid amide

F
O

3-[(5-chloro-thiophen-2-y!)-carbonylamino}-N-(3-methyl-1-fluoro-2,3,4,5-

Example 174
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Yield: 40 mg (56 %) Rf value: 0.25 (silica gel,
dichloromethane/ethanol/ammonia = 80:20:2) C19H23CIN402S (604.94)
V16 RRBE/BPGHEGM: (M+H)+ = 407/9 fahlorine isotopes) THCHIOR#NGE/063611
compounds may be prepared from amino acid derivatives, benzazepine
derivatives and thiophenecarboxylic acid derivatives analogously to the
tetrathydie offdyrehzeldldespiibddvin- tasahyanaiise vkerkafybimatid 20nide
literature: 162 c' o Rf:0.33; RP8; H (M+H)' = 440/442/444 McOH/5 /oNaCl
N, Ns CI IN o H (dichlorine isotope pattern) solution = 6/4
Exatiple-tipphene-2-carboxylic acid-N-[1 -methyl-1
-(3-methyl-9-chloro-2,3,4,5- fe dro=
H-benzo[d]azepin-7- ylcarba amlde 163 0 0 (M+H) = 448/450
Rf:0.75; silica NHs Clgel; No (chl@rlrg. es) CH2CI2/ethanol/

35‘%% riBgzr% W@Eéﬁ%@@nﬁéﬁﬁmﬁ (BCHLFRRIORRRREAL2 3 4 5-

ylamino]- N (3,5-dimethyl-2,3,4,5-tetrah

telmahyamoéh&b@m]mbﬁwmﬂeﬂhmbﬁﬁmﬁmaﬁ;@amﬁéia apifgemide
Example 164 N N o ~~~ of 5 1-[(5-chloro-th

iophen-2-yl)-carbonylamino]-N-(3-methyl-2, 3,4, 5-tetrahyd ro-1 H-

Brreld|az6pin-7-yl)- cyclo -3-tett.butoxy-I-carboxylic acid amide
Example 165 YoH Aso 'S ﬁ E@\ @

3-[(5~chtor0—thiophen~2—yl)-carbonyiamino]~N~(3-methy1~5-ﬂuoro~2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-yl)-tetrahydrofuran-3-carboxylic acid amide

N
i
HG—HN ;
N\?(ﬁ
o SOl

5-chloro-thiophene-2-carboxylic acid-N-{1-methyl-1-(3-methyl-9-cyano-2,3.4,5-

Example 177

tetrahydro-1H-benzo[d]azepin-7-ylcarbamoyll-ethyl}-amide

Example 178 “C'm
X o
\OP(O}\CJ/Q

5-chloro-thiophene-2-carboxylic acid-N-{1-methyl-1-(10-methyl-10-aza-
tricyclo[6,3,2,02, 7ltrideca-2(7),3,5-trien-4-ylcarbamoyl}-ethyl}-amide

Example 179 HM@)@\
. “\P(E S
o O}@,cn

5-chloro-thiophene-2-carboxylic acid-N-[1-methyl-1-(10-methyl-10-aza-
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100 ~s~cl
1-[(5-chloro-thiophen-2-yl)-carbonylamino]-N-(3-methyl-2,3,4,5-tetrahydro-
Wi 208 #ajaRE@pin-7-yl)-cyclopentang-3-hydroxy-1-carbBXyliGaa@06/063611
amide 0 15 Example 166 I-~0-NY ~NosayY
1-[(5-chloro-thiophen-2-yl)-carbonylamino]-N-(3-methyl-2,3,4,5-tetrahydro-
tddyelbé&hdoldlazediod@gd)y 20| Speitamneidymartiacarndeftiglrcichaiaide 20
Example 167 H,o C;aN N OHO05CI
3-[(5-chloro-thiophen-2-yl)-carbonylamino]-N-(3-methyl-5-hydroxy-2,3,4,5-
Hetrainidro80H-benzo[d]azepj -tetrahydrofuran-3-carboxylic acid
amide 25 Example 168 %m%‘i‘g Cl r
3-[(5-chloro-thiophen-2-yl)-carbonyla iﬁ%methyl-&oxo-z, 3,4,5 30
tetrahydro-1H-benzo[d]azepin-7-yl)-tetrahyddfuran-3-carboxylic acid
amide Example 169 N~N osa 0

5-chloro-thiophene-2-carboxylic acid-N-[4-methylsulphonylamino-1-{3-methyl-
2,3,4,5-tetrahydro-1H-benzoldlazepin-7-ylcarbamoyl)-butyl]-amide

a
Hac—NC){j\ g
N
H N

o me

1-[(5-chloro-thiophen-2-yi}-carbonylamino}-N-( 3-methyl-2,3,4,5-tetrahydro-1H-

Example 181

benzo[dlazepin-7-yi}- 3-cyano cyclapentane -1-carboxylic acid amide

Example 182 o

1-{(5-chloro-thiophen-2-yi}-carbonylamino]-N-(3-methyi-2,3,4,5-tetrahydro-1H-

benzo[dlazepin-7-yl)- 3-dimethylaminoccarbony! cyclopentane-1-carboxylic acid

amide
Example 183 0
Hc—m ngﬂf
o Sw_-cl

1-[{5-chloro-thiophen-2-yl}-carbonylaminol-N-(3-methyl-2,3,4,5-tetrahydro-1H-

benzo[dlazepin-7-yl)- 3-methoxycarbonyl cyclopentane-1-carboxylic acid amide

O
LG
H G
N N
5
o] OWQ

Example 184
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WO 2007/003536 -133- PCT/EP2006/063611 1-[(5-chlo
ro-thiophen-2-yl)-carbonylamino]-N-(7-methyl-6, 7,8,9-tetrahyd ro-5H-
\M{Di(z@pimo]ﬁﬁpin-3-yl)-cyc|opent_a,@%:l-carboxylic acid grgdePBEResIpER61 1
1700 H,C-N~v\Nop Cl
3-[(5-chloro-thiophen-2-yl)-carbonylamino]-N-(3-methyl-1-methoxy-2,3,4,5

- 10 tetrahydro-1 H-benzo[d]azepin-7-yl)-tetrahydrofuran-3-carboxylic acid

ide, Example 171 01 .
iR R S e s oA el Grisyehtios
tetiabiea-dphirieyizofdigzepiydaybtef ahydipbiramd-takhbtolitiacicid amide
amide Example 172 0 H,C-N 20 0 sy/
3-[(5-chloro-thiophen-2-yl)-carbonylamino]-N-(J3-methyl-1-o0x0-2,3,4,5-
Hetiaiidrosk H-benzo[d]azepin-7+yl)-tetrahydrofuran-3-carboxylic acid
amide Example 17325 N_Q I
3-[(5-chloro-thiophen-2-yl)-c ij0]-N-(3-methyl-5-methoxy-2,3,4,
5- tetrahydro-1 H-benzo[d]azepin-?-y)-@t@dmfuran-&carboxylic acid
amide 30 Example 174 F0 H,C-N O

5-chloro-thiophene-2-carboxylic acid-N-[1-methyl-1-(3-methyl-9-cyano-2,3,4,5-
tetrahydro-1H-benzold]azepin-7-ylcarbamoyl}-ethyl}-amide

F
=2
M
o OWC‘

1-{(5-chloro-thiophen-2-yl)-carbonylamino]-N-(3-methyl-2,3,4,5-tetrahydro-1H-

benzo[dlazepin-7-yl}- 3-cyano cyclopentané«~1~carboxy!ic acid amide

Example 186

The Examples that follow describe the preparation of pharmaceutical
formulations which contain as active substance any desired compound of

general formula I
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3-[(5-chloro-thiophen-2-yl)-carbonylamino]-N-(3-methyl-1-fluoro-2,3,4,5

WO 2007/003536 -134- PCT/EP2006/063611

WD Rt asEBenzo[dlazepin-7-yl)4gtrahydrofuran-3-carRGYIE BRED6/06 3611
amide Example 175FFI1 500G
3-[(5-chloro-thiophen-2-yl)-carbonylamino]-N-(3-methyl-1,I-difluoro-2,3,4,5
Exetrgedxo-1 H-benzo[d]azepin-7-yl)-tetrahydrofuran-3-carboxylic acid

amide Example 176 10 F o '

13ry(8LeRREFRPREING U B -BHsd Artve soPRteesadey 18-filoro-2,3,4, 5-

tetrahydro-1 H-benzo[d]azepin-7-yl)-tetrahydrofuran-3-carboxylic acid

amide 15 Example 177 N H,c-uo s cio Vi
é -chloro- thlophene -2-carboxylic acid-N-[1-methyl-

8RR 9-cyano-2,3,4,5- 20
tetrahydro-1H-benzo[d]azepin-7-ylcarbamoyl]-ethyl)-amide Example 178

Ad6 &5 8echloro- thlophen}eg,%qabboxyhc
cid- N 1-methyl-1-(10-methyl

rlcy% 6,3,2,02,7]trideca- 2(7) 3%)353394 -ylcarbamoyl]-ethyl}-amide
@@m@élmmsso ad

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.

Exampie B

Dry ampoule containing 35 mg of active substance per 2 ml

Composition:

Active substance 35.0 mg
Mannitol 100.0 mg
water for injections ad 2.0 ml
Preparation:

Active substance and mannitol are dissolved in waler. After packaging, the
solution is freeze-dried.

To produce the solution ready for use for injections, the product is dissolved in
water.
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35

0 5-chloro-thiophene-2-carboxylic acid-N-[1-methyl- 1-(10-methyl-I0-aza
WO 2007/003536 -135- PCT/EP2006/063611
WH\206[B/308 9267 ]dodeca-2(7),3, 5-4rign-4-ylcarbamoy]-e tRE-aRig@06/06 3611
Example 180 N N b o'0 0 \5r a 5 5-chloro-thiophene-2-carboxylic
acid-N-[4-methylsulphonylamino-1-(3-methyl- 2,3,4,5-tetrahydro-1
Ebterepio[d]azepin-7-ylcarbamoyl)-butyl]-amide 10 Example 181 N N,0 13"
TR EShtaining 50 mg of active substance
1-[(5-chloro-thiophen-2-yl)-caroonylamino)-N-(3-methyl-2,3,4,5-tetrahydro-

~4-H=tenzofdiazepin=F-yH=3=cyano-cyciopentane—~t=carboxylic acid amide
Comesiiiene: 182 0 - Hc- IN"N Cl OV 20

1-[(5-chloro-thiophen-2-yi)-carbonylamino]-N-(3-methyl-2,3,4, 5-tetra hyd

(li? %&kgﬁn@%@%&rﬁ%g éxyg)msl S%eé@qgmmocarbonyl cyclopentane-1
{2) Lactose
(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 aqueous solution of
{(4). (B) is added to the dried granulated material. From this mixture t{ablets are
prassed, biplanar, faceted on both sides and with a dividing notch on one side.
Diameter of the tablets: 9 mm.

Example D

Tablet containing 350 mg of active substance

Composition:
(1) Active substance 350.0 mg
(2) Lactose 136.0 mg
(3) Maize starch 80.0 mg
{4) Polyvinylpyrrolidone 30.0 mg
(5) Magnesium stearate _4.0mg
600.0 mg
Preparation:

(1), (2) and (3) are mixed together and granulated with an aqueous solution of
(4). (5) is added to the dried granulated material. From this mixture tablets are
pressed, biplanar, faceted on both sides and with a dividing notch on one side.
Diameter of the tablets: 12 mm.



10

15

20

25

30

35

1-[(5-chloro-thiophen-2-yl)-carbonylamino]-N-(3-methyl-2,3,4,5-tetrahydro-
1 H- benzo[d]azepin-7-yl)- 3-methoxycarbonyl cyclopentane-1-carboxylic

VECI R80T BBEXxample 184 0, OH $3-0 WO 2007/003538CT46°2006/063611

PCT/EP2006/063611

1-[(5-chloro-thiophen-2-yl)-carbonylamino]-N-(3-methyl-2,3,4,5-tetrahydro-
Exanblenzo[d]azepin-7-yl)- 3-hydroxycarbonyl cyclopentane-1-carboxylic
e @By AR ntlan BiE 8o F 4@ SlibktBnce

5-chloro-thiophene-2-carboxylic

Wﬂ@:"t’ﬁpﬂénzo[d]azepin-7-ylcarbamoyi]-’et’hyl)-amide Example 186 ar 15
1-[(5-ch loro-th iophen-2-yl)-carbonylamino]-N-(3-methyl-2,3,4, 5-tetra hyd

(qc?-}g(gﬂvgg%g{g]@g?epin-7-y|)- 3y gyclopentane-I-carboxylic acid

amide The Exarrg%es that follow describe the preparation of
(PhEAREdEaIa P hulations whitH BShtain as active substance any
(deBioedieozrgactubef 20 generalférmgla I. WO 2007/003536 -137-
{

PG HgRE90e0&3Ga dieExample A Brpgmpoule containing 75 mg of active
substance per 10 ml 5 Compo(]sﬁgg%r@ctive substance 75.0 mg Mannitol
50.0 mg water for injections a O

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 capsules in a capsule
filling machine. ‘

Example F

Capsules containing 350 mg of active substance

Composition:

(1) Active substance 350.0 mg

(2} Dried maize starch 46.0 mg

{3) Powdered lactose 30.0 mg

(4) Magnesium stearate 4.0 mg
430.0 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 0 hard gelatine capsules in a capsule
filling machine.

Example G
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156

10 Preparation: Active substance and mannitol are dissolved in water.

After packaging the solution is freeze-dried. To produce the solution
WeaapaaradIsRe injections, the 154ygduct is dissolved irRfdigrPEREAIPRSE11

B Dry ampoule containing 35 mg of active substance per 2 ml 20

Composition: Active substance 35.0 mg Mannitol 100.0 mg 25 water for

Sossansiad eminReperat o sivesilissaegeand mannitol are

1T@ngbgﬁat9iamgﬁﬁgmg of active substance Composition: 5 (1) Active

t 0.mg (2) Lactose 98.0 aize starch 50.0 mg (4)
%‘%?&/%%%%ﬁr%ff one 15.0 mg 10 (5) ME%%@% stearate 2.0 mg 215.0
%?W [

Felvetaysnamreals M Vo) (3) arB¥ikeBtbgether and granulated
Rivhyathgigueghissdb(itiat.af000) 460.0 mg

Polyethylenesorbitan monostearate _840.0 mg
2,000.0 mg

Preparation:

The polyethyleneglycol is melted together with polyethylenesorbitan
monostearate. At 40°C the ground active substance is homogeneously
dispersed in the melt. Itis cooled to 38°C and poured into slightly chilled

suppository moulds.
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(4). (5) is added to the dried granulated material. From this mixture tablets

are pressed, biplanar, faceted on both sides and with a dividing notch on

Wk 28 0D%Peter of the tablets: 9mm. 20 Example D TEBI&{EBAAIAIRG3611
350 mg of active substance Composition: 25 (1) Active substance 350.0

mg (2) Lactose 136.0 mg (3) Maize starch 80.0 mg (4)

Polyvinylpyrrolidone 30.0 mg 30 (5) Magnesium stearate 4.0 mg 600.0

mg Preparation: (1), (2) and (3 ? mgether and granulated with

an aqueous solution of 35 (4). Is ad (J to the dried granulated

material. From this mixture tablets are pressed, biplanar, faceted on both
sides %%\%gnﬁdglg Jalele s Nela Q?Zglde. Diameter of the tablets: 12

mm. WO 2007/003536 -139- PCT/EP2006/063611 Example E Capsules
containing 50 mg of active substance Composition: 5 (1) Active

substance 50.0 mg (2) Dried nggize starch 58.0 mg (3) Powdered lactose
50.0 mg (4) Magnesmm steardfle 2.0lhg 10 160.0 mg Preparation: (1) is
triturated with (3). This tritl »jﬂﬁijedﬁeﬂ__me mixture of (2) and (4)

3 R" R°

?

wherein
D denotes a substituted bicyclic ring system of formula (i1),
/ K2~ l'(I \Az
=N
(1
wherein
K'and K*

each independently of one another denote a -CH,, -CHR'®, -
CR™R"® or a -C(0) group, and

R"®/R™/R"®
each independently of one another denote a fluorine atom, a
hydroxy, Cq.s-alkyloxy, tetrahydrofuranyl, oxetanyl, amino,
Cis-alkylamino, di-(C.s-alkyl)-amino, Cys-cycloalkyleneimino or
C1.s-alkylcarbonylamino group,
a Cqs-alkyl group which may be substituted by 1-3 fluorine atoms,
a hydroxy-Cis-alkyl, Cys-alkyloxy-Cis-alkyl, amino-Cqs-alkyl,
Cis-alkylamino-Cqs-alkyl, di<(C 1.s-alkyl}-amino-Cy.s-alkyl, C4.7-
cycloalkyleneimino-Ci.s-alkyl, carboxy-Cgs-alkyl, Cq.5-
alkyloxycarbonyl-Cy.s-alkyl, aminocarbonyl-Cg.s-alkyl,
Cis-alkylaminocarbonyl-Cy.s-alkyl, di-(C4.5-alkyl)-aminocarbonyl-

Cos-alkyl, Csr-cycloalkyleneiminocarbonyl-Cg.s-alkyl- group,
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with vigorous mixing. 15 This powder mixture is packed into size 3 hard
gelatine capsules in a capsule filling machine. Example F 20 Capsules
\Bunta{Himd836316g of active substange, Composition: 25 (DOCHER2006/063611
substance 350.0 mg (2) Dried maize starch 46.0 mg (3) Powdered

lactose 30.0 mg (4) Magnesium stearate 4.0 mg 430.0 mg 30

Preparation: g Phisrtyitgratgd ovith 3 r Erisdrntbeatarhistaddeadi torthey which may

mixture of (2).and (4).,with, Vi S mixing. 35 This powder mixture is .
packed o S St LB R SRRy R g it
Example G V¥ iRO0R|@I8%36rrBl0RCTYRR2006/06RG1Grdsppposithriee,
containing 10 of active substance 1 suppository contains: 5 Active
substance lé&ﬁﬁng? %E?;‘}ngnae?al}‘cm (M.W. 1500) 600.0 mg
Polyethyleneglycol (h&eieane)4e0gtomgs PolyB(fiytenesbtsitarsimultaneously

monostearate 840'%@@0%198%%%%3}&5 {%?%Ear;“gpdm via a heteroatom,
except if -C(R"™R")- corresponds to a —CF; group,
or '

two groups R™/R7° together with the cyclic carbon atom may form
a 3, 4, 5-, 6- or 7-membered saturated carbocyclic group or a
cyclopentene, cyclohexene, oxetane, azetidine, thietane,
tetrahydrofuran, pyrrolidine, tetrahydrothiophene, tetrahydropyran,
piperidine, pentamethylene suiphide, hexamethyleneimine, 1.3-
dioxolane, 1,4-dioxane, hexahydropyridazine, piperazine,
thiomorpholine, morpholine, 2-imidazolidinone, 2-oxazolidinone,
tetrahydro-2(1H)-pyrimidinone, [1,3]Joxazinan-2-one ring,

wherein the methylene groups thereof may be substituted

by 1-2 Cq.3-alkyl or CF3- groups, and/or

the methylene groups thereof, if they are not bound fo a

heteroatom, may be substituted by 1-2 fluorine atoms,

andfor

wherein a —CH; group adjacent to an N atom may be

replaced by a -CO group, and/or

the imino groups of which may be substituted in each case

by a Cqa-alkyl or Cs.s-alkylcarbonyl group, and/or

wherein the sulphur atom may be oxidised to form a

sulphoxide or sulphone group,

K* and K°
each independently of one another denote a -CH,, -CHR®,
-CR¥R¥ or a -C(0)- group, and
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The polyethyleneglycol is melted together with polyethylenesorbitan
monostearate. At 40C the ground active substance is homogeneously
\WiEp2as5din3hatmelt. It is cooled t0438C and poured into §lightlyRAIGEH063611
15 suppository moulds. WO 2007/003536 -141- PCT/EP2006/063611

Patent Claims 1. Compounds of general formula (I) 5 O H DAN N~rM

R3 R4 R5 GR*WREHRAD denotes a substituted bicyclic ring system of

independentt 51 SRS ne Sl ESR Y e AR Trep

a -C(0) group/fistRAIRT IR s bintichEndkneatsioneedhytihexy-Co-
oxetanyt ami ot TR e A T A i o aRYlamino-
C3-5-cycloalkAermitvindi-6C Glabedkplranbobytaaiiyd @r@up,yd@iksmiq}miﬂ@
group which ma ubstitut -3 fluorine \ T~
ycirony- G ET he Ae e qyt-Cosalky
C1-5-alkylanmorOicBrhtkyy-diCalorhikyly-athinanChocarapnng4s 28 lkyl,
cycloalkyleneimipo. Glra;alkylicaraoxyGRe; Al L2

cycloalkyleneiminccarbonyl-Cos-alkyl group,

or two groups R¥™/R® together with the cyclic carbon atom may
forma 3, 4, 5-, 6- or 7-membered saturated carbocyclic group or a
cyclopentene, cyclohexene, oxetane, azetidine, thietane,
tétrahydrofuran, pyrrolidine, tetrahydrothiophene, tetrahydropyran,
piperidine, pentamethylene sulphide, hexamethyleneimine,
hexahydropyridazine, tetrahydro-2(1H)-pyrimidinone,
[1,3]oxazinan-2-one ring,

wherein the methylene groups thereof may be substituted

by 1-2 Cy.s-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 next to a nitrogen atom may be

replaced by a —CO group, and/or

the imino groups of which may be substituted in each case

by a C1.3-alkyl or Cy.3-alkylcarbonyl group, and/or

wherein the sulphur atom may be oxidised to form a

sulphoxide or sulphone group,

with the proviso that a heteroatom introduced by R™ or R%

may not be separated from X in formula (1) by only one

carbon atom, and

in all there should be no more than four groups selected from among R™,
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alkyloxycarbonyl-Co-5-alkyl, aminocarbonyl-Co-5-alkyl,
C1-5-alkylaminocarbonyl-Co-5-alkyl, di-(C1.5-alkyl)-aminocarbonyl-
VEQ-ZB8IKID8EB3-cycloalkyleneimippgarbonyl-Co-5-alkyl- BOU{E RZA06/063611
2007/003536 -142- PCT/EP2006/063611 a phenyl group or a 5- or
6-membered heteroaryl group which may be substituted by 1-2
substiR@niR’'SeREied framtiaRidigfarniuita (Himmod hydroxy, methoxy,
cyano, C1_5-alkyl group or a fluorine, chlorine or bromine atom, 5
wherein the two groups R7b/R70 cannot both simultaneously be bound to
the cyXlic cddraricatam viggehetesapbm; aoem BulDRABRIO)hone or an
correspond F&q a -CFZ\%%? , or 10 two groups R7b/R' together with the
or

cyclic carb atgr':ﬁ”flﬁay i 3, 4, 5-, 6- or 7-membered saturated

carbocyclic group or a cyclopentene, cyclohexene, oxetane, azetidine,

thietane, tetrahydrofuran, pyrrglidine, tetrahydrothiophe ) :
tetrahydro;%ran, 8fapneor%isn§¥‘ efﬁ?aqr%gtﬁ%y g"ngfsﬁéﬁ?g%)f)ﬂ%w alkyloxy, amino,

hexamethyleneimiDe;-b)8yl&limx o€ 3;4Hibxamenhex dhydedivyiridazine,
piperazine, thiomgrphgline, marpheline, 2-imidazglidinone, i
2-oxazolidinone, %Paﬁ!i/( rrc!}fg?lﬁ)zl’)?{%/?ir%ﬁ(d’{mg%’, 8’%82{%%)@]2(%&4'6
ring, wherein the mgthdiee graxsdaharodf tetaghye aifosuituted, benzg!l, Cis-
C1_3-alkyl or CF3;,grp QL. royps t if
they are not boung i% %g%%ter a%rﬁ',? ?np%@n%{é%@é%?u%%%ﬁ@% uo-'rllJ Ee

atoms, and/or wheseoay 02 grbybeadidoamt iCas- oy aiatkaylpbionyl,

ubstituted in each T By e D e

and/or wherein th@suisiearzeow, iay-békonkeadtiomsinta -

cycloalkyleneiminocarbonyl group,

wherein the methylene and methyl groups present in
the above-mentioned groups may additionally be
substituted by a C.s-alkyl, carboxy, Cy.5-
atkoxycarbonyt group or by a hydroxy, Cis-alkyloxy,
amino, Cq.s-alkylamino, Cq.s-dialkylamino or C4.r-
cycloalkyleneimino group, provided that 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 atoms may be replaced by

fluorine atoms, provided that the methylene or methyl

groups are not directly bound to a heteroatom selected

from among O, Nor S,
and wherein

A'  denotes either N or CR'?,

A% denotes either N or CR"",
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sulphoxide or sulphone group, 30 K2 and K3 each independently of one
another denote a -CH2, -CHRea, -CR8bR3o0 or a -C(O)- group, and WO

2D 2W36865343- PCT/EP2006/063G11 R8a/R8b/R8c eBEM/EP2006/06361 1
independently of one another denote a C1.5-alkyl group which may be
substituted by 1-3 fluorine atoms, a hydroxy-C1.5- alkyl,
C1.5-alkyloxy-Cl.5-alkyl, amino-C1.5-alkyl, C1.5-alkylamino 5 C1.5-alkyl,
di-(C1 &alky))-amino-C1.5-alkyl, G2 7-cycloalkyleneimino- C1.5-alkyl,
carbo@Co.g-ea?@g%i'%%l@y%&%rbonyI-CO.5-a|ky|,
aminocarbonyl-Cp_5-alkyl, C1.5-alkylaminocarbonyl-CO 5-alkyl,

di-(C1.5-alkyD-amingear 1=Co_5-alkyl, C4-7
cyclo Tt ea N o A Pers e P LB SR e
together with the cyclic carbon atom may form a 3, 4, 5-, 6- or

T-membered SayAIed oHBAREIE AOHR oL A AHFIOREIENE ctom o a C.
cyclohexene, oxetane, azetiding, thietane, tefrahydrofuran, pyrrolidine,

tetrahydrothiaphyéne FtettahyatopnyhrC 1.5 allvgnidire c pantacathyion € 1.s-

sulphide, he imine, opyridazine,

tetrahydro-Zﬁ%)?rYr%&Br%we’, T?%@gﬁﬁgggﬁ%ﬁn%ﬁ%éggf %ﬁ)é CHFO,

methylene grdwotheredt ikyigrbesubistiuted!iy)amne. 8rdlkyl-or CF3-

groups, and/ ps thereof, if they are not bound to a
R S

heteroatom, ubstitute uorine atoms, and/or wherein a
-CH2 group next to a nitrogen atom may be replaced by a -CO group,

[0 HRES T AR F YrBISE Y D] RS Hsg I agh case

a 1
A\‘:A:z A%AE
C,4-AkyIN | //J\ C,.5-AlkyIN | //k
3 3
A (1-1) A (i1-2)
1 1
K>-K ~
Cralkyl~ 4 IA\ A”
_O/ ‘\Ki_ 4 ASJ\
K (iI-3)
2 K 1
K
Ani C1_3—aikyi\Nf+ I%Az
non :

(11-4)

wherein the groups A1, A2, A3, K1, K2, K3, K4 are as hereinbefore
defined, and
Anion in (l1-4) denotes a fluoride, chloride, bromide, iodide,
sulphate, hydrogen sulphate, phosphate, hydrogen phosphate,

benzoate, salicylate, succinate, citrate or tartrate,

R° denotes a hydrogen atom or a Cs.5-alkyl group, and
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by a C1.3-alkyl or C1.3-alkylcarbonyl group, and/or wherein the sulphur

t(@ maﬁbe oxidised to form a sulphoxide or sulphone group, with the
gVO E84HAH0R Adteroatom introduced 45-R8b or R80 30 mR{HAEBE006/063611

separated from X in formula (I) by only one carbon atom, and in all there
& no more than four groups selected from among R'a, WO

ould ,
g%c?ﬂﬁ 536 2941 IREPREIOSOYE O3 MRS RFreR®d, R8b and RS in

formula (Il), and X denotes an oxygen or sulphur atom, a sulphene,
sulphone or an NR1 group, wherein 5 R1 denotes a hydrogen atom or a
hydrox§, 498 B4R amino, C1.3-alkylamino, di-(C1.3-alkyl)-amino, a

C1.5-%}5{;&@1}50&45?{1&!—%ﬁc%@é&@ﬂ%:@"%%fﬁ%ﬁ?%U@Qil&ﬁﬁ'group,

cycloalkenyl, oxetan-3-yl, tetrahydrofuran-3-yl, 6enzy,

aIkyI-carbonyW%ﬁ&é%Wﬂ%B@ﬂ%@YMI%WIWWW methyl

C1.5-alkyl-sulphgmdnfs ey Qaaloi-SWaRoay branasBLokyi, C, .-alkenyl
C1.5-alkylam|no§l;k$orp/l, di-(C1.5-alkyl)- aminocarbonyl,

. y
C1.5-alkyloxyCattiongl <EW! FTHoaRY eRbanmbcaroshyllyeupaty replaced by

wherein the nietiiteng:end naatngkgroups present in the
above-mentioned groups may additionally be substituted by a C1.3-alkyl,

carboxy, C1.5- alkoxycarbonyl group or by a hydroxy, C1.5-alkyloxy,
amino, C1.5-alkylarine, Kydoghallaianyng o1 AR-eraipadniensimino

o e LR Sre A B ingo e

three hydrogematomsatiay bedgerlaces sy optionally each be replaced
independently of one another by a Cs.r-cycloalkyl group, a nitrile,
hydroxy or Cy.s-alkyloxy group,

wherein the hydrogen atoms of the Cq.s-alkyloxy group may
optionally be wholly or partly replaced by fluorine atoms,

an allyloxy, propargyloxy, phenylmethyloxy, phenethyloxy,
Cis-alkylcarbonyloxy, Cy.s-alkyloxycarbonyloxy, carboxy-
Ci.s-alkyloxy, Ci.s-alkyloxycarbonyl-C+.s-alkyloxy, Cq.s-alkyloxy-
Ca.s-alkyloxy, mercapto, C.s-alkylsulphanyl, C..s-alkylsulphinyl,
Ci.s-alkylsulphonyl, carboxy, Cy.s-alkyloxycarbonyl, aminocarbonyl,
Ci-s-alkylaminocarbonyl, di-(C+.s-alkyl)-aminocarbonyl, Cis-alkyl-
aminocarbonyloxy, di-(Cy.s-alkyl)-aminocarbonyloxy, Cs.7-
cycloalkyleneiminocarbonyl, aminosulphonyl,
C1s-alkylaminosulphonyl, di-(C+.s-alkyl}-aminosulphonyl, C4.7-
cycloalkyleneiminosulphonyl, di-( C4.s-alkyl)-phosphoryl, amino,
C1.s-alkylamino, di-(C4.s-alkyl)-amino, Cq.s-alkylcarbonylamino,
trifluoracetylamino, Cs-alkyloxy-Cq.s-alkylcarbonylamino,
phenylcarbonylamino, Cy.s-alkylaminocarbonylamino, di-
(C1-swaikyl)-aminocérbonyiamino, Ci.s-alkyloxy-carbonylamino,
phenylmethyloxy-carbonylamino, Cy.5-alkyloxy-C,s-alkyloxy-C1.p-
alkylcarbonylamino, C.s-alkylsulphonylamino,
N-(C4.5-alkylsulphonyl)-C.s-alkylamino, Cs.g-cycloalkylcarbonyl-
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25 fluorine atoms, provided that the methylene or methyl groups are not
directly bound to a heteroatom selected from among O, N or S, and

Wie i 78@0a686notes either N or GR30 A2 denotes eithgrQ & RROE/063611
WO 2007/003536 -145- PCT/EP2006/063611 A3 denotes either N or

CR12, wherein R10, Rtt and R12 each independently of one another

represent 5 amyoioogrenpfldentoepbblorineaybooylareint jadineradophoting,
C1-5- alkyl, , -alkenyl, C2.5-alkynyl, a.cyana, carboxy, C1.5-
aIkyIoxycarbqoﬁ%ﬁoégrﬁo?(@?ygt_g%ﬁyf@éy,%%f TLIE%'F% O,‘amino,
C1.5-alkylamiatratiy (e f Gl fetraimalarp@da iy LOroygpalkyleneimino

g, D e g B A Ol N s

C1_3-alkyl O/N 4 K84 ABdLERY(HRN BKsABstiited-bikyl #6 A2QAniatky! or Ci.
(}3':r'slgl/h’:r;lfn:b?%é%ﬂg%ﬁé‘é&%%ﬁot@&g rc?rulﬁ%saﬁ Iéapé% bbg’ *sﬁt%étﬁ&t‘elé%y 1or2
oxo groups, and/or
the above-mentioned phenyl and heteroaryl groups may be
replaced by 1 or 2 substituents selected from among
fluorine, chlorine, bromine, methyl, methoxy, amino or
trifluoromethyl or two adjacent carbon atoms of a phenyl
ring may be substituted by a ~CH,-O-CH, group, and/or
the above-mentioned alkyl groups may be substituted by a
cyano-Cq.g-alkyloxycarbonyl or carboxy group,
wherein the above-mentioned carboxylic acid or sulphonic
acid amide may optionally be additionally substituted at the

nitrogen by a Cys-alkyl group,

and/or the hydrogen atoms of the sp®-hybridised carbon atoms of
the straight-chain or branched Co.s-alkenyl group may optionally
be wholly or partly replaced by fluorine atoms,

a carboxy, aminocarbonyl, Cq.s-alkylaminocarbonyl, Cag-cycloalkylamino-
carbonyl, di-(C+.s-alkyl)-aminocarbonyl, Cis-alkyloxycarbonyl, Cy.r-

cycloalkyleneiminocarbonyl group,

a phenyl, mono- or bicyclic heteroaryl, phenyl-C4.s-alkyl or mono- or
bicyclic heteroaryl-Cq.s-alkyl group,
which may optionally be mono- to trisubstituted in the phenyl or
heteroaryl moiety by identical or different substituents selected
from among fluorine, chlorine, bromine and iodine atoms, and
Cig-alkyl, trifluoromethyl, benzyl, amino, nitro, C+s-alkyl-amino,

di-(Cq-s-»aEky!)—ammo, hydroxy, Cis-alkyloxy, mono-, di- or
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20 Anion in (11-4) denotes a fluoride, chloride, bromide, iodide, sulphate,
hydrogen sulphate, phosphate, hydrogen phosphate, benzoate,
\SeliafaeNe3eGhate, citrate or tartratgg R3 denotes a hydiBGamEeR@OV6/EH 3611
C1.3-alkyl group, and 25 WO 2007/003536 -146- PCT/EP2006/063611

R4 and R5 each independently of one another represent a hydrogen

atom, a straightibancoelirargheal @) 6-adind, C2;6xtikenyart@ad-gtiyamy|
group, 5 wherein the hydrogen atoms of the methylene and/or methyl
fragments of (it SYRARERAIR oY BYAAREE L o AT b HORRS1 or

C2.6-alkynyl gsagsiihaiyd ijonallyHheQvBdily gropartly replaced by fluorine
atoms, and/or 10 one or two hydrogen atoms of the straight-chain or

branched C1_6-alkyl, C2_6-alkenyl or C2.6-alkynyl group in their
methylene and/or methyl fragments may optionally each be replaced

rcrodor CIARS SRS omft ter BYBHN ESHRAA AU Biperiginy.
Ci_5-gikytoagigyouptradydoplivaally séramaliopysaryiyarepipced by

fluori |

C1 5 alkyrea e B B e 1 R ISH Befected
C1_5-alkyloxycaponysaly o aikglorpii@ir Satkypoxyngodea-ahatkyieeiy!, Ci.s-

mercapto, C,.g-alkyl [, Cl.5- ' I. 5-alkylsulphonyl,
carboxy, Ci gﬁéﬁg}y&;#car ny?ggjnﬁﬁﬁii%%@w&& I'—Lalkylaminocarbonyl,

di-(Ci_5-alkyl)-aminocarbonyl, C1.5-alkyl- aminocarbonyloxy,
) (Gl walkysamingcamomdaxy Ga-4 SYriaalian iz ocR R,
am%créosulphon , 25 Cl.5-a%lan€ﬁlosulphonyl, E ’
di-(Cl_5-alkyfpemmésulphysia)ich or Ceyciysikalsssivhisissiiphonyl, di-( Ci
5-alkyl)-phosphoryl, amino,
wherein one of the methylene groups of a Cs.7-cycloalkyl group
may be replaced by an oxygen or sulphur atom or an -NH, -N{(C1.5-
alkyl), -N(Cq.4-alkylcarbonyl), -N{C.4-alkyloxycarbonyl)- or a

carbonyl, sulphinyt or sulphonyl group, and/or

two directly adjacent methylene groups of a Ca.7-cycloalkyl group
may together be replaced by a -C(OQO)NH, -C(O)N(C1.s-alkyl),
-S(O);NH, or -S(O),N(C.5-alkyl) group, and/or

110 3 carbon atoms of a Cs.s-cycloalkyl group may each optionally
be substituted independently of one another by one or two fluorine
atoms or one or two Cq.s-alkyl groups or a hydroxy, Cy.s-alkyloxy,
formyloxy, Cqs-alkylcarbonyloxy, Cq_s-alkylsulphanyi,
Cis-alkylsulphonyl, aminosuiphonyl, Cqs-alkylaminosulphonyt,
di-(Cqs-alkyl)-aminosulphonyl, Car-cycloalkyleneiminosulphonyt,
amino, Cys-alkylamino, di-(Cs.s-alkyl)-amino,
Crs-alkylcarbonylamino, Cqs-alkylsulphonylamino,
N-(C1.s-atkylsulphonyl)-Cs-alkylamine, Cae-cycloalkylcarbonyl-
amino, Nitril, carboxy-Cq.s-alkyl, Cq.5-alkyloxycarbonyl-C4.s-alkyl,
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Cl_5-alkylamino, di-(Ci.5-alkyl)-amino, C1.5-alkylcarbonylamino,
trifluoracetylamino, Ci_5-alkyloxy-C1_5-alkylcarbonylamino,

Wike RO a3y EEmMino, C1_5-alkylamipcarbonylamino, diR0T/EP2006/063611
(C1_5-alkyl)-aminocarbonylamino, Cl_5-alkyloxy-carbonylamino,
phenylmethyloxy-carbonylamino, C1.5-alkyloxy-C2.5-alkyloxy-C1_2-
alkylcarbony ety CLbsadidgisuiysanydarylinaminocarbonyl,

N-(C1_5-alkysul -Cl.o- ng,C3. | r )
2007/00353?&%%@%&'/@@%%?@2@fﬁﬁ% ?r@gr%ﬂﬁ)(&%'%% LA
4-morpholinctaibetiylamimia aecerhomhglinyp, tnekesrpholinyl,
pyrrolidinyl, piperidinyl, piperazinyl, tetrahydrofuranyl, tetrahydropyranyl

group, wherein the above-mentioned carbo- and heterocycles in 5 the
ring may each ise2strdnintatp s bia Lo+ Felkglkengigrosainayarbbenplly be

groups or m%ﬁ@ﬁ@%% ?‘r‘ﬁ%ﬁﬁggggg{?ﬁ%ﬁe %8@%1‘@%@/&{ Se a Cis-

above-mentioned pheny groups may be replaced by 1 or

2 substituentalisglaptatbfroatamiotg 1@ fybrines-eltislme carbative Cmetiy!,

methoxy, am&?b‘?fxﬁ”@q‘%[‘am M@éf%ﬂ d%%m‘atoms of a
phenyl ring may be’ substitutéd by a -CH2-O-CH2 group, ‘and/or the
above-mentiénedediia Eioapsrhryyba s(bsttabed bgrainocarbonyl, Css-
cyano-C1.5-allyloxeathonyl I CAEReNY AR SkRNBRIRn the
above-mentioned carboxylic acid or sulphonic acid amide may optionally

be additionalfyiso®étitarethasdieheiybdgiin Gysaatky! Bammcgieapoait/ee-o-
the hydmgerb?&%%@fetn@i%%%% Wg%iﬁﬁqcﬁt?fﬂsﬂ%r%%taﬁamsn and/or

straight-chain ‘or branched C2.6-alkenyl’'group may optionally be wholly or
partly replaced by fluorine atoms, a carboxy, aminocarbonyl,

C1.5-alkylamingecarbany, G2, fgyaieatkylapingaka ?fbup which are not

di-(C1.5-alkyl)-aminocarbonyl, C1.5-alkyloxycarbonyl, C4.7 _
bound to another carbon afom by a double bond, may optionally
be substituled independently of one another by a hydroxy,
Cis-alkyloxy, Cqs-alkylcarbonyloxy, Ci.s-alkylsulphanyl,
Cis-atkylsulphonyl, amino, Cq.s-alkylamine, di-{(C+.s-alkyl)-amino,
Ci.s-alkylcarbonylamino, Cy.s-alkylsulphonylamino,
N-(C4.s-alkylsulphony!}-Cq.s-atkylamino or Css-cycloalkylcarbonyl-

amino groups,

with the proviso that a Cs.7-cycloalkyl or Cs.7-cycloalkenyl group of

this kind formed from R? and R® together,

wherein two heteroatoms in the cyclic group selected from
among oxygen and nitrogen are separated from one another

by precisely one optionally substituted -CH; group, and/or

wherein one or both methylene groups of the cyclic group
which are joined directly to the carbon atom to which the
groups R* and R® are linked, are replaced by a heteroatom

selected from among oxygen, nitrogen and sulphur, and/or
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25 cycloalkyleneiminocarbonyl group, a phenyl, mono- or bicyclic
hetero%l}\%/ﬁ&3 enyl-C1.5-alkyl or mono- or bicyclic heteroaryl-C1.5-alkyl

ﬁ?& optionally be moniggo trisubstituted in tH&pHeRY0S6/863611
heteroaryl moiety by identical or different substituents selected from
among fluorine, chlorine, bromine and iodine atoms, and C1.5-alkyl,
trifluoromethyl, benzyl, amino, nitro, C1.5-alkyl-amino,

di-(C1_6-alkyl)-agHaee R4 mstidentaliREM o e erow which is
2007/003536 -148- PCT/EP2006/063611 trlfluoromet oxy, carboxy- and

C1_5-alkyloxycafharf §GitRes! Bt adjsteinciameelataksiorm gheeny

ring may be subsfitiited Bt gehl 20nHIR SHaURIRhe R Géu%%yaks)@éwrto the

morpholinyl, thlomorphollnyl pyrrolldlnyl Iperidinyl, piperazinyl,
tetrahydrofuranyPM@tFa@fW’ép@rﬁﬁ?ﬁ@@é@%) Wm@ﬁﬁaﬂ@;ﬁﬁtﬁia@%@m selected

substituted by ongiQ Q’Hﬁbﬂ gﬁeﬁq% H%?}%”Qﬂﬁmpfvﬁﬂ‘?tﬂ@%geépnon

from among Ci_3-alkyl, ac 10 a onxycarbony and
hydroxycarbonyIOBV\Q@ﬁ‘r@ﬁ‘@?t@ﬁé{ﬁepw&ﬁeﬁéﬂ%% swiansivrsukstituted,

they are bound, {sachs drevploatigrber C5.7-cycloalkenyl group, 15
wherein one of the methylene groups of a C4-7-cycloalkyl group may be

replaced by an oxygen or sulphur atom or an -NH, -N(C1.5- alkyl),
-N(Ci_4-alkylcarhamin e btbalkYIOwE R fyhn ArA-GREPBRYIS-0- bond,

sulphinyl or sulphonyl group, and/or 20 two directly adjacent methylene
groups of a C4.7-cycloalkyl group may together be replaced by a
-C(O)NH, -C(@Mekibaalkyl), -S(O)2NH, or -S(O)2N(C1_5-alkyl) group,
and/or 1 to 3 carbon atoms of a C3.7-cycloalkyl group may each optionally
25 be substituted independently of one another by one or two fluorine

M  denotes a thiophene ring according to formula (111,

\\\\%/S\S,/R

\\,‘ | /1
W\ /

(1)

which is bound to the carbonyl group in formula (1) via the 2-position and
which is substituted the in 5-position by R? and optionally additionally by
R wherein

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

methoxy, Ci.-alkyl, formyl, NH.CO or ethynyl group,

R® denotes a hydrogen, fluorine, chiorine, bromine or iodine atom or a

Cip-alkyl or amino group,
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atoms or one or two Ci_5-alkyl groups or a hydroxy, C1.5-alkyloxy,
formyloxy, C1_5-alkylcarbonyloxy, C1-5-alkylsulphonyl,
WO28Ry(8Q@MeRy!, aminosulphonyd,531-5-alkylaminosulpREAYEP2006/06361 1
di-(C1_5-alkyl)-aminosulphonyl, C4.7-cycloalkyleneiminosulphonyl, 30
amino, C1.5-alkylamino, di-(C1_5-alkyl)-amino, C1.5-alkylcarbonylamino,
ehgaikisigssoriiamine, shateol Salkstsulpistestp Gl Galkylamitmned

- r Al itr -Cl.h-alky
e o o 5 TRy Y grmembered
peierearybosIoB3Ehererboxy, C1.5-alkyloxycarbonyl, aminocarbonyl,
C1-5-alkylaminocarbonyl, di-(C1.5-alkyl)-aminocarbony! or C4-7-
cycloalkyleneiminocarbonyl group, and/or 5 1 to 2 carbon atoms of a

C5-7tBpcforIREMNIE Gl ey apnaychatsnssitetdwinde furgenitipoén
one aéngphglr by4n each case a C1.5- alkyl, nitrite, carboxy-Cl.5-alkyl,
C1.5-alkyloxycarbonyl-C1.5-alkyl, carboxy, C1-5-alkyloxycarbonyl,
aminocarbonyl, C1-5-alkylaminocarbonyl, di-(C1.5-alkyl)-aminocarbonyl,

C3-6th1@52m§?ﬁ5%’r|§8WB?QBS%PEM&&B“@%@QQ%HHO aroup 6qptionaiiy

C1-5-alkylaminosulphonyl, di- 5-alkyl)-aminosulphonyf,
cycloaf8AERERAIRYSUPhodNg reps oP 1L 3N fRIOKHISS Stoshp VAP NL ©F 2
carbon atoms of a C4-7-cycloalkenyl group which are not 15 bound to
another carbon atom by a double bond, may optionally be substituted

independent!{ BAGHO ZHBHHE PBYCD A EsIBBtIties-BikaISas-alky! group or an
C1-5-alkylcargonyexyr ciphattsHIPRR Y ditibraf kYISY RPRRY InREh

C1.5-alkylamino, di-(C1.5-alkyl)-amino, C1.5-alkylcarbonylamino,
C1-5-alkylsulgHSRSiHiino, 20 N-(C1.5-alkylsulphonyl)-C1.5-alkylamino or
C3-6-cycloalkylcarbonyl- amino groups, with the proviso that a

C3-7-cycloalkyl or C5-7-cycloalkenyl group of this kind formed from R4
and R5 togetRgrimino group optionally substituted by a C+.3-alkyl group and

three nitrogen atoms,

and moreover a phenyl ring optionally substituted by a fluorine, chlorine or
bromine atom, a Cy.s-alkyl, hydroxy, Cs.3-alkyloxy group, amino,
Cy.3-alkylamino, di-(C1s-alkyl)-amino or Cse-cycloalkyleneimino group
phenyl ring may be fused to the above-mentioned monacyclic heteroaryl

groups via two adjacent carbon atoms,

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

heterocyclic moiety or a fused-on phenyl ring,

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

chiorine, bromine and iodine,

and wherein the alkyl, alkenyl, alkynyl and alkyloxy groups contained in the
previously mentioned definitions which have more than two carbon atoms may,

unless otherwise stated, be straight-chain or branched and the alkyl groups in
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25 wherein two heteroatoms in the cyclic group selected from among
oxygen and nitrogen are separated from one another by precisely one
B‘béo?%?@%%ted -CH2 group, anggor 30 wherein one GHGBIEP2006/063611
methylene groups of the cyclic group which are joined directly to the
carbon atom to which the groups R4 and R5 are linked, are replaced by a
thaersatensyanandaneshd @iplageskgiumsifiogemantestiptilialiandrioino
%V@g@p,}(gp%@%gég,ﬁga%gy 161P6/063611 wherein a substituent

ound to the cyclic group, which is characterised in that a heteroatom
selected from among oxygen, nitrogen, sulphur and fluorine is bound

Sirg ey 19,18 Sery Sl ﬁ%ﬁ&%ﬁ@%ﬁ@%ﬁb@%@ e

selected from among oxygen, nitrogen an e exception of

P LnipaAfigitems Binneeiiipuies shaiedalmawbstinniety onewyleneplaced

Aliap A wherein two atoms in the ring form an -0-0 or -S-O-
bond, is excluded, M denotes a thiophene ring according to formula (lll),
15 2/S\5 R2 16 R (lIl) which is bound to the carbonyl group in formula (1)
tvia therdrResition ansbwishdm sthstivied thein PaRosi
optionally additionally by 20 R6, wherein R2 cieno{taes a%%%%g'r%%%?jrine,
chlorine, bromine or iodine atom or a methoxy, C1_2-alkyl, formyl,

QJHZC@MEHMMW&Q%%TQW&&W%% dupsneGhiodpe.

bromine or iodine atom or a Ci_2-alkyl or amino group,

D denotes a substituted bicyclic ring system of formula (1),
X/KLKIP&AE
el
wherein
K'and K*

each independently of one another denote a -CH,, -CHR'?,
-CR™R" or a -C(O) group, wherein

R73/R7beYC
each independently of one another denote a fluorine atom, a
hydroxy, C1.s-alkyloxy group, a Cqs-alkyl group which may be
substituted by 1-3 fluorine atoms, a hydroxy-Ci.s-alkyl, Cy.5-
alkyloxy-Cs.s-alkyl group, or a phenyl group which may be
substituted by 1-2 substituents selected from among a nitro,
amino, hydroxy- methoxy, cyano, Cq.s-alkyl group or a fluorine,
chiorine or bromine atom, or a 5- or 6-membered heteroaryl group,
wherein the two groups R®/R" cannot both simultaneously

be bound to the cyclic carbon atom via a heteroatom,
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WO 2007/003536 -151- PCT/EP2006/063611 wherein, unless otherwise
stated, the term "heteroaryl group" mentioned hereinbefore in the

WEHRRRASRPdEes a monocyclic 5-16R36-membered heterdar/Fdidbpc/063611

wherein 5 the 6-membered heteroaryl group contains one, two or three
nitrogen atoms, and the 5-membered heteroaryl group contains an imino
group optionally subtratat-ByR . -meyreseapdsriam oyheareHp, or
sulphur atom, or 10 an imino group optionally substituted by a Cl_3-alkyl
group or an oxygen or sulghur atom and additionally one or two nitrogen

atoms, or 15ta @imgBlPR BRI ubagetBamyh e grow
and three nifrpgen atoms, 9—,%W?W@n%%h@&ﬂéﬁﬂ%%i%%%ﬁ/clic group

substituted by a fluorine, chlorine or bromine atom, a C1 3-alkyl, hydroxy,
C1_3-alkyloxy gréuploaaiieneocecichananammieianecie B RBkaRPbr

C3_6-cycloa{|éyrlgﬂ9m%9rg§pHnghenyl ring may be fused to the
above-mentioned monocyclic héteroaryl groups via two adjacent carbon

atoms, and the bon@/neesfdteirvrilyige geauRsierePtABYRARRD’Uted
the 25 heterocycli o@eg/@{mgagwgquq:gh@pgbgggaﬁag}wherein, unless

otherwise stated, by the term "halogen atom™ mentioned hereinbefore in
the definitions is méBAtARtRYRRS SRS RereambARaLAMHECt BRURRde 2

bromine and iodine,3Q:anstvhencdy e alkyiritnil alkymybang alkihaxund

groups contained in the previously mentioned definitions which have
more than two carbon atoms may, unless otherwise stated, be
straighchainyer branched and the alkyl groups in WO 2007/003536 -152-
PCT/EP2006/063611 the previously mentioned dialkylated groups, for ..
example theédididpdanapdently of one another representa -CHy, -CHR™,

-CR®RE or a -C(0)- group, and

RSB/RBbIlRBC
each independently of one another denote a C4.s5-alkyl group
which may be substituted by 1-3 fluorine atoms, a hydroxy-Cs.5-

alkyl, Cq.s-alkyloxy-Cqs-alkyl group,

or two groups R%/R® may form, together with the cyclic carbon
atom, a 3-, 4-, 5-, 6- or 7-membered carbocyclic group or a
cyclopentene, cyclohexene, oxetane, tetrahydrofuran,
tetrahydropyran ring,
wherein the methylene groups thereof may be substituted
by 1-2 C+.s-alkyl or CFa- groups, and/or
the methylene groups thereof, if they are not bound to a
heteroatom, may be substituted by 1-2 fluorine atoms,
with the proviso that a heteroatom introduced by R®™ or R%
must not be separated from X in formula (1) by only one

carbon atom, and

in all in formula (1) there should be no more than four groups selected
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groups, may be identical or different, and the hydrogen atoms of the
methyl or ethyl groups contained in the 5 foregoing definitions, unless
otherwise stated; may be wholly or qgr%y replaced by fluorine atoms, the
tautomers, enantiomers, diastereomets, mixtures and salts thereof. 10 2.
Compounds of general formula (I) according to claim 1, wherein D

denot% Sé%ﬁl{atﬁdabiﬁ\m"ﬁﬁf‘&@}’ﬂ%ﬁ f@ﬂmgﬁdll), K2-K XK,K41A

(Il) 15 wherein K¥and K4 each independently of one another denote a
-CH2, -CHR7a, -CR7bR70 or a -C(O) group, wherein 20 R7a/R7b/R7c

each igdepgpdapty 8&%@@3%@5& f g?%i%ﬂ’r‘,oc{igﬁiﬁﬁ‘@ﬂe?sﬁm%’

C1_5-alkyloxy group, a Ci° which may be substituted by 1-3
fluorine atofs, &t W@Sﬂm;%ﬁﬁiml 5 25 alkyloxy-C1-5-alkyl group, or
a phenyl group which may be substituted by 1-2 substituents selected
from among a nitro, amino, hydroxy- methoxy, cyano, Ci_5-alkyl group or
a fluorine, Ehlorinsleriesrareydiogernatom oF 6-membered heteroaryl

group, wherein thedt@%)_ sggw’s@ngé@gﬁﬁe@p@ @_Qaﬁ%@@g@u% 5632

be bound to the cyclic carbon atom via a heteroatom, WO 200710

-153- PCT/EP2006/0888kY!, dxcepyficalireryR rxptaprespdaligyd ofyran-3-
group, or two groups [RAb/AR 76 Maykareh GRS NeFiViHI ARG BBRON C, -

atom, a 3-, 4-, 5-, 6- or 7-membered saturated carbocyclic group 5 or'a
cyclopentene, cycleffdeatkyl-srerany!. terratdjliybiinhernyl, Cs.e-cycloalkyl-

suiphonyl, aminocarbonyl, Cs.s-alkylaminocarbonyl, di-

{C1.5-alkyt)-aminocarbonyl, Ci.s-alkyloxycarbonyl, Car-

cycloalkyleneiminocarbonyi group,
wherein the methylene and methyl groups present in
the above-mentioned groups may additionally be
substituted by a C4.5-alkyl, carboxy, Cq.s-
alkoxycarbony! group or by a hydroxy, Cq.s-alkyloxy,

~amino, Ci.s-alkylaming, Cqs-dialkylamino or C4.7-

cycloalkyleneimino group, provided that the methylene
or methyl groups are not directly bound fo a
heteroatom selected from among O, N or S, and/or

one fo three hydrogen atoms may be replaced by
fluorine atoms, provided that the methylene or methyl
groups are not directly bound {o a heteroatom selected

from among O, Nor G,

and wherein

A', A% and A® are each defined as described in claim 1, or

D denotes one of the four groups (1l-1a), (1i-2a), (-3) or (li-4)
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tetrahydropyran ring, wherein the methylene groups thereof may be
substituted by 1-2 C1.3-alkyl or CF3- groups, and/or the methylene
groups thereof, if they are not bousg#a a 10 heteroatom, may be
substituted by 1-2 fluorine atoms, and K2 and K3 each independently of
one another represent a -CH2, -CHR8a, -CRBbRc or a -C(O)- group, and
15 R8a/R8b/R8c ~egeh independently of one another derate a Gl1.5-alkyl
group., whij . bd by 1-3 flugrine, ato ydiioxy-G1.5-
aIkyIFEEM?'é(j ' & 5 group, 20 oF ﬂ\ﬁ'o%\g? '-$=

ith-the cyciit carbeyy. aigm, a 3-, 4-, 5601 7- embereg”_za)
carbocyclic group or a cyclopentene, cyclohexene, oxetane,
tetrahydrofuran, tetrahydropyran ring, 25 wherein the methylene groups
thereof may be sub:gti ted by 1-2 C1.3-alkyl or CF3- groups, and/or the
methylene groupsiheresf, i are not bound to a heteroatom, may be
substﬁu{éa \}'T—Q#Iuorin , with the proviso that a heteroatom
introduced b)"/@fab}gr R & t not be separated from X in formula (1)
by only one carbon atdm, afid in all(ip-frmula (11) there should be no
more than four groups selected ;154- from among R7a R7b R7 R8a, R8b

]atom

and Rao and X denotes an n Aéulghur atom, a sulphene, sulphone
or an ,tl\\lan olng ro@p,;;vﬂﬂerbm; | A

(11-4)

wherein the groups A1, A2, A3, K1, K2, K3, K4 are as defined in claim ?

and
Anion in (H-4) denotes a fluoride, chloride, bromide, iodide,
suiphate, hydrogen sulphate, phosphate, hydrogen phosphate,
benzoate, salicylate, succinate, citrate or tartrate,

and

R®  denotes a hydrogen atom, and

R* R® and M are each defined as in claim 1,

the tautomers, enantiomers, diastereomers, mixtures and salts thereof.

3. Compounds of general formula (1) according to claim 1 or 2, wherein

D denotes a substituted bicyclic ring system of formuia (1),

K2-K A

/ I SAZ
X |
\ -

K47 > p0
~KA (I
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5 R1 denotes a hydrogen atom or a C1-5-alkyl, C2.5-alkenyl-CI-12,
C2.5-alkynyl-CH2, C3-6- cycloalkyl, C4.6-cycloalkenyl, oxetan-3-yl,

YR AR BIEB- yI, benzyl, C1.5-alkgl-carbonyl, trifluoroffethiACAMFH PO 3611
C3-6 10 cycloalkyl-carbonyl, C1-5-alkyl-sulphonyl, C3.6-cycloalkyl-

sulphonyl, aminocarbonyl, C1.5-alkylaminocarbonyl, di-
(C1-®hgkginaminocarbonyl, C1.5-alkyloxycarbonyl, C4.7-

cyclaglylenpiminas ol JEAHBg WaSHeIDfie Msthylang and methy!

groups present in 15 the above-mentioned groups may additionally be
substituted by a C1-3-alkyl, carboxy, C1.5- alkoxycarbonyl group or by a

hydrexy, C1.5:3/KyiQxyn ﬁr@hngpog&.%lg%ﬁ{nino, C1-5-dialkylamino or
C4.7- cycloalkyleneimino group, provided that the methylene 20 or methyl

groups are not directly bound to a heteroatom selected from among 0, N

or S, and/or gne toégfﬁﬁéygrwggp\wrbe replaced by fluorine

atoms, provided that the methylene ‘or methyl 25 groups are not directly

bound to a heteroat@ra serls odliggigh§ 07 NoosSliaiy Whibee i 30
Al, A2, and A3 arew@ﬁ@ip@ggﬁggg@@li ,gg'tg’n 1, or D denotes

one of the four groups (lI-1a), (II-_Za%{ (11-3) or (11-4) -155- C1-3-Alkyl N ja _
C1.3-Alkyl N 2a (1I-1 a) (I1'2Bgteinkhe medtyigneaansl meiuLgyoups presentin

the above-mentioned groups may additionally be
substituted by a C4_3-alkyl, carboxy, C1-5;
alkoxycarbony! group or by a hydroxy, Cqs-alkyloxy,
amino, Cq.s-alkylamino, Cq.s-dialkylamino or Cy.7-
cycloalkyleneimino group, provided that 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 atoms may be replaced by
fluorine atoms, so long as the methylene or methyl
groups are not directly bound to the nitrogen atom,

and wherein
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1 K2"K~~"iii~~",,, Ci_ -alkyl Anion C1l--alkyl/\'s' K'4 A3 (1{-4} 5 wherein
the groups Al, A2, A3, K1, K2, K3, K4 are as defined in claim 1, and
Anion in (11-4) denotes a fluoride, chloride, bromide, iodide, sulphate,
hydrogen sulphate, phosphate, hyd i&gen phosphate, 10 benzoate,
salicylate, succinate, citrate or tartrate, and R3 denotes a hydrogen atom,
and 15 R4, R5 and M are each defined as in claim 1, the tautomers,

-~ enantiomers, diastereomers, mixtures and salts thereof. 3. Compounds of

general formula (I) according to claim 1 or 2, wherein 20 D denotes a
substituted bicyclic ring system of formula (1), XK3"K \ K-K4 1 A (II) WO

2007/ @353@, 3; 5&'&/5.3@&9@9@3611 wherein K1, K2, K3 and K4 are

defined as in claim 1 or 2, and X denotes an NR' group, wherein 5 R’
denotes a hydrogen atom or a C1_5-alkyl, C2.5-alkenyl-CH2,

C2.S-Qkynylﬁh@teg%ﬁiecryﬁlgrfll@wQ4_6-cyc|oa|kenyl group,
A’ denotes either N or CR",
wherein R°, R" and R‘é each independently of one another represent
a hydrogen, fluorine, chiorine, bromine atom or a Cy.s-alkyl, CF3, a

cyano, carboxy, Cq.s-alkyloxycarbonyl, hydroxy, Cs-alkyloxy,
CF30, CHF20, CH,FO- group, or

D denotes one of the four groups (li-1a), (il-2a), (11-3) or (1I-4)

C, ,-Alkyl Nm C, 5-Alkyl Nm
‘ (H-1a) (li-2a

| .

KK A, 2

Cralkyl~yy I /AL
-O \KS . 3/

1 1

Kk2-K >
nion C1_3,a|ky!/ '\KLK“ 3//L
{H-4)

wherein the groups A1, A2, A3, K1, K2, K3, K4 are as defined in claim 1
or 2, and Anion in (li-4) may be selected from among fluoride,
chioride, bromide, iodide, suiphate, phosphate, benzoate,
salicylate, succinate, citrate and tartrate, and
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wherein the methylene and methyl groups present in 10 the
above-mentioned groups may additionally be substituted by a C,-3-alkyl,
vearkaady/0n3538lkoxycarbonyl grousgr by a hydroxy, C1 F3-dieMtBa06/063611
amino, C1_5-alkylamino, Ci_5-dialkylamino or C4_7- cycloalkyleneimino
group, provided that the 15 methylene or methyl groups are not directly
FOomid RS anbidtbeoatenthaietiteetifasinactomy DoNomdeasi/ &’ dapates a
three h en atoms may be replaced by fluorine atoms, so long as the
t?\ ?gh ethyl 20 groups are not directly bound to the nitrogen
atom, and wherein -157- Al denotes either N or CR90 5 A2 denotes either

R'1, A3 denagtes either N 2l CR92, wher,
AT ey BT isie e e e MU S St
chlorine, bromine atom or a Cl.5-alkyl, CF3, a cyano carboxy,
Cl 5-alkylox carbo h dr Iyl 2
group?}'o(y a/lﬂ encr)}[ %élea%ﬁghm%gu ﬁg%é?é(ga 8? g HZF%‘Q?%B E%
wWhEré)nC1l.3 Alkyl N @a/C1_3 AlkyIN2a/(11-1a) (11-2a) 2K11C1 3

alkyl /NK= ( 0 K K 4 ~A (16 3) K2_K 2 C1.3 alkyl -, . Anion C1_3 alkyl / \
31-

D, R® and M are each defined as in one of claims 1 to 3, and
R? denotes a straight-chain or branched Cag-alkenyl or Cs¢-alkynyl group,

a straight-chain or branched Cy.g-alkyl group,
wherein the hydrogen atoms of the straight-chain or branched
C+g-alkyl group may optionally be wholly or partly replaced by
fluorine atoms,
and wherein optionally one to two hydrogen atoms may be
replaced independently of one another by a Cs.7-cycloalkyl,
hydroxy, Cq.s-alkyloxy, phenylmethyloxy, phenethyloxy, carboxy-
Ci.s-alkyloxy, Cy.s-alkyloxycarbonyl-C+s-alkyloxy, Ci.s-alkyloxy-
Cs.s-alkyloxy, Cq.s-alkylsulphanyl, Cys-alkylsulphinyl,
C4.s-alkylsulphonyl, carboxy, Cqs-alkyloxycarbonyl,
aminocarbonyl, Cy.s-alkylaminocarbonyt, di-(Cy.s-alkyt)-
aminocarbonyl, Cq.s-alkyl-aminocarbonyloxy, di-(Cy.s-alkyl)-
aminocarbonyloxy, Cs.7-cycloalkyleneiminocarbonyl, amino, Cq.5-
alkylamino or di-(C+.s-alkyl)-amino group Cis-alkylcarbonylamino,
trifluoracetylamino, Cys-alkyloxy-Ci.s-alkylcarbonylamino,
phenylcarbonylamino, Cq.s-alkylaminocarbonylamino, di-
(C1s-alkyl}-aminocarbonylamino, C.s-alkyloxy-carbonylamino,
phenylmethyloxy-carbonylamino, Cy.s-alkyloxy-Cz.s-alkyloxy-Cq.»-
alkylcarbonylamino, Cy.s-alkylsulphonylamino, Ca.6-
cycloalkylcarbonylamino group, 4-morpholinocarbonylamino-

group,
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K-.K4 As (11-4) 20 wherein the groups Al, A2, A3, K1, K2, K3, K4 are as
defined in claim 1 or 2, and Anion in (11-4) may be selected from among
Wadaae 7 /O0idnide, bromide, iodide,.sgiphate, phosphate, Bz daks006/063611
salicylate, succinate, citrate and tartrate, and 25 WO 2007/003536 -158-
PCT/EP2006/063611 R3, R4, R5 and M are each defined as in claim 1 or

2, wherein R6 denctd®teinyitirogenvatonertienadtoaners anbhaeimrgsles in

diastereomers, mixiyies,ang.solis P10, Bty GOTROYISORAeNER) or ¢,
'@e O?%Sa erein' D ?\Ag

formula (1) according to aims 1 to 3, 3and
each defined as in efaék@rfqamm@ylgmslpamr H@Rﬂa&t@rﬁﬁe@bs’flwted by 1or2

straight-chain or br NGl %@3@ ?\é yl or C3.6-alkynyl group, a
straight-chain or branch 6- group, wherein the hydrogen atoms

of the straight-chairtle? B@Y@h@@ﬁ@@@M@{i’lgﬁbdﬁlﬁia&p@mkﬂf@ﬂmbéﬂay be
wholly or partly repl c%é qun{&ezaé t‘é’@%ﬁ@ e%pﬁgﬂffl

two hydrogen atom eplaced | epen ently o one another by a
C3_7-cycloalkyl, h)fﬂwxlyeGztﬂs‘fm%/lbf@%mﬁ@nwmé%ymﬁil%e@éthyloxy,
carboxy 20 C1-5-alkyipxy, 9\% lkyt CR%’QE% Ee‘éh%?o@%)éms of a phenyl

C1.5-alkyloxy- C2.5- aIkonxy C 5 -alkylsulphanyl, C1.5-alkylsulphinyl,
C1.5- alkylsu|phonylr!@anm@yybesizﬁlankm@mﬁmo@ﬁz -Sirfrtacareepynd/or

C1.5- alkylammocaf%?é‘&b&bé%ﬁl%h@k AINGRATBE MLy be substituted by a

C1.5-alkyl-aminocarbonyloxy, di-(C1.5-alkyl)
cyano-Cq.s- aEkyloxycarbonyE or carboxy group,

wherein the above-mentioned carboxylic acid or sulphonic
acid amide may optionally additionally be substituted at the
nitrogen by a Cy.s-alkyl group,

a phenyl, phenyl-Cs,-alkyl, heteroaryl-C4.p-alkyl or C-linked heteroaryl
group, wherein the heteroaryl group is selected from among imidazolyl,
furanyl, thiophenyl, thiazolyl, pyrazolyl, tetrazolyl, benzimidazolyl, indolyl,
pyrimidinyl, pyrazinyl- oxazolyl, 1,2,4-triazolyl and pyridinyl, and which
may optionally be mono- to disubstituted in the phenyl or heteroaryl
moiety by identical or different substituents selected from among chlorine
or fluorine atoms or Cq_z-alkyl, benzyl, hydroxy, amino, CF3, CH;O- or
CHF,0O- groups,

R® denotes a hydrogen atom, a straight-chain or branched Cs.4-alkyl group,
wherein the hydrogen atoms of the straight-chain or branched Cy.s-alkyl
groups may optionally be wholly or partly replaced by fluorine atoms, or a

propargyl or Cq.salkyloxy- C4s-alkyl group, or

R*and R®  together with the carbon atom to which they are bound,

form a Css-cycloalkenyl or Cs.-cycloalkyl group,

wherein one of the methylene groups of a Ca7-cycloalky! group
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“imidazolyl, fWg1@&%%}}9@!?{%9')4&%&38&]%5@

25 aminocarbonyloxy, C4.7-cycloalkyleneiminocarbonyl, amino, C1.5-
alkylamino or di-(C1.5-alkyl)-amino group C1.5-alkylcarbonylamino,
WiRRaZ&aPRMIN0, C1.5-alkyloxy-Cigh-alkylcarbonylaminBCT/EP2006/063611
phenylcarbonylamino, C1.5-alkylaminocarbonylamino, di-
(C1.5-alkyl)-aminocarbonylamino, C1.5-alkyloxy-carbonylamino, 30
phenylmethytory-barbepigzadiby, a0108yaikp oxys GRIBiakploxgr@n. hH-,

alkylcarbonylgmino, -alkylsul o, C3: :
cycIoaIkylcarbxtgiéjmglr%g?bro%&%ﬁ%gpg%%ﬁﬁ%ﬁ%agy gn |lr'1(§3-Ui rg'&{l \9\78
2007/0035365ulf BB rOTNER2006/G686Edidiehe mdiasaiionetéeniegedups of
carbo- and heteroc i i i t

3-alkyl or Cl% %“5&%@2&%&& ér%@%%%ﬁcﬁ%%%%ﬂ%k By Sg}f\‘H

2 0x0 groupsC4aa - thalkybovd thbobher pRERNta hedksdhayPup,

groups may be replaced by 1 to 2 substituents selected from among
fluorine, chlorine, bromine, methyl, methoxy, or trifluoromethyl, or two

adjacent cartetwl@ointo 6t eaphenyitaing oh&y Gersutstaaligtiasy e may
'CHZ'O'CHZ&JR&%I%%%J&%R&@@%‘%%&HW HADEAIRSINBY PPeach

substituted by'a cya 1.5-alkyloxycarbonyl or carboxy group, wherein
the above-méafieristecarbxylitosicrd diosigphoane acitivarkide aftay groups or a

optionally adglij ly pe s i itr, by-a Ci roup,
75 & phonyl, ORI LTS A Py S o e I Ene.

heteroaryl gt wiidkeliranintsteroafik Yesipos vermnsd from among

i Rylg | t@zoMlkyloxycarbonyt,
benzimidazo dolyl, pyrimidinyl, pyrazinyl- oxazolyl, 1,2,4-triazolyl an

pyridinyl, anceWingiE 20 aRes SptiorlkiapEnasAERAnislitStiterdéhthe
phenyl or hetgraddarbonyl or Ca.r-cycloalkyleneiminocarbonyt group,

with the proviso that a Cs.7-cycloalkyl group of this kind, formed

from R? and R® together,

wherein two heteroatoms in the cyclic group selected from
among oxygen and nitrogen are separated from one another

by precisely one optionally substituted -CH, group, and/or

wherein one or both methylene groups of the cyclic group
which are joined directly to the carbon atom to which the
groups R? and R® are bound, are replaced by a heteroatom

selected from among oxygen, nitrogen and sulphur, and/or

wherein a substituent bound 1o the cyclic group, which is
characterised in that a heteroatom selected from among
oxygen, nitrogen, sulphur and fluorine atom is bound directly to
the cyclic group, is separated from another heteroatom
selected from among oxygen, nitrogen and sulphur by

precisely one optionally substituted methylene group, and/or



moiety by identical or different substituents selected from among chlorine

or fluorine atoms or C1_3-alkyl, benzyl, hydroxy, amino, CF3, CH30- or

VB RO/ /GRE3L 25 R5 denotes a hyglrogen atom, a straight-EHz2006/063611
branched C1_4-alkyl group, wherein the hydrogen atoms of the

straight-chain or branched C1_4-alkyl groups may optionally be wholly or
partly replaced by fluorine atoms, or a propargyl or C1.3alkyloxy-

C1_3-alkyl grou ] 2 W] c to I
they are bound, Bgro\(fgnﬁggl @Eﬁ@y@%ﬁ @5%9?@&@ .&%yc%@y?qgwfogbg‘ HOIRE
wherein one of the methylene groups of a C4.7-cycloalkyl group WO
2007/00353%JG%TL%QQEPZOOGI%BM1 may be replaced by an oxygen
or sulphur atom or an -NH-, -N(C1.5-alkyl), -N(C1-4-alkylcarbonyl),

5 carbonyl, sulphinyl or a sulphonyl group, or two immediately adjacent

0 T | - 0 d
B e R R SR A
group, and/or 1 to 2 carbon atoms of a C3-7-cycloalkyl group may
ption, U%Pﬁ: t] L Rﬁjﬂ% t e |
5gne or@two flu%!’r{iBn%Baﬂ ms%?one or%\/@%{(ﬁ%—?al t}};aréu%éé’gr‘%gﬁgﬁ(ﬁ%iy,
vaEBHIkyloxy, formyloxy, amino, C1-5-alkylamino, di-(C1.5-alkyl)-amino,
10 Cl.5-alkylcarbonylamino, C3-5- cycloalkylcarbonylamino, nitrile, carboxy,
C1.5-alkyloxycarbonyl, aminocarbonyl, C1.5-alkylaminocarbonyl,
- (C19samt9p-cahibditiatBe iirve iS4 inc B aRyiEriemivecalbonyl group,
15 with the proviso that a C3-7-cyclealkyl group of this kind, formed from
R4 and R5 together, wherein tﬁ&o’ in the cyclic group selected
from 20 among oxygen and Ritrogen @re separated from one another by
precisely one optionally substiwggﬂf @’g&p and/or

(1

wherein

15 K' and K*
each independently of one another represent a -CH,, -CHR® or a

-CR™R"® group, wherein

RTa/Rﬁ)/R?C
20 each independently of one another denote a C.z-alkyl group
or a phenyl group which may be substituted by 1 or 2 substituents
selected from among a nitro, amino, hydroxyl, methoxy, cyano,

Ci.s-alkyl group or a flucrine, chlorine or bromine atom,

25 K? and K®

each denote a -CH; group
X denotes an NR' group, wherein

30 R'  denotes a hydrogen atom or
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wherein one or both methylene groups of the cyclic group which are

joined directly to the carbon atom to which the 25 groups R4 and R5 are
\BEXRAOA/8GePREed by a heteroataqyselected from amorg@RiEFRR)06/063611
nitrogen and sulphur, and/or wherein a substituent bound to the cyclic

group, which is characterised in that a heteroatom selected from among

30 oxygen, nitrogeng $tilptaik\dn furatkemdtdihlis GouwradkgingtBHoO ;.-

cyclic group, is sep ther heteroatom selected from among
oxygen, nitrogen an %ﬁﬁ%ﬁf% ggémsely one optionally substituted

methylene group, and/or w@ezewvme:gﬁst@yjme 9:@11’ R RY0GI06/36 ptesent in

wherein two atoms in the rH é - ?C»i.égj
the tautomers, enantiomers, 8d gé?écrﬁejo ers, mlxtures %?13% @T%F L? gﬁag be
Compounds of general formmam(cgtaddwmng fo timeoflcwiing ateoms, as long as

wherein 10 D denotes a s @Q{% ﬁ

K2"K <2 XK A3JI" K (I1) Lﬂvﬁﬁgﬁe%n %ﬁﬁ’ﬁ%ﬁgﬁnﬁe&%ﬁ Qc ly
one another represent a -GEZNACGeI iBandregeCRIBR7c- group, wherem
R7a/R7b/R7c 20 each independently of one another denote a C1_2-alkyl

group or a phenyl group which may be substituted by 1 or 2 substituents
select@idr¥fcambng a nitro, amino, hydroxyl, methoxy, cyano,

A'  denotes either N or CR',
A?  denotes either N or CR'",
A®  denotes either N or CR'?,

wherein R'®, R" and R™ each independently of one another

represent
a hydrogen, fluorine or chlorine atom, or a Cy.3-alkyl, CF3, hydroxy
or CH30- group,

or

D denotes one of the groups (if-3) or (11-4)

Kz’K A
Cos aiky!\N+ \/[ \/[i
O KLKJ‘ AS

| .
Ki-K
AR Cg_3"33kyi\§\{+ I&AZ
non :
Calkl/ g P
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C1.5-alkyl group or a fluorine, chlorine or bromine atom, 25 K2 and K3

each denote a -CH2 group X denotes an NR1 group, wherein 30 R1

WENSRY ORYERYen atom or WO 20@@003536 -162-  PCT/EP2006/063611
PCT/EP2006/063611 a C1.5-alkyl, C2.4-alkenyl-CH2, C2-4-alkynyl-CH2

or C3-6- cycloalkyl group, wherein the methylene and methyl groups

preseitfigréiie hrediouss Mbriidnéd ¢ sketkyiyridparmag bersinbefore
substituted by aRR{0 JHeeRUoNBR HOME) 3Rd0"H: 32 HieERea Ay

methyl groups are not directly bound to the nitrogen atom, and wherein

10 Al denoteBuaifitis. P iR bropideniedis eithieipRede GIRe3PEieA Benzoate,
denotes eith%%?!%@é'?%ac&h‘&f&i%iﬁé@ cﬁ*%rﬂ%‘%‘e‘?é%@“h independently

of one another répresent 20 a hydrogen, fluorine or chlorine atom, or a
C1.3-alkyl, CF3, hydroxy or CH3O- group, or D denotes one of the

groups£hLd) o @é‘lﬂb&?é@lﬁ,p‘ ~2 C1_3alkyl-N+4 A O K'K (11-3)
R denotes a straight-chain or branched Cjg-alkeny! or Cag-alkynyl group,

a straight-chain or Branched Ci.4-alkyl group,
wherein the hydrogen atoms of the straight-chain or branched
C1.4-alkyl group may optionally be partially replaced by up to four
fluorine atoms,
and wherein optionally one to two hydrogen atoms may be
replaced independently of one another by a Cs.7-cycloalkyl,
hydroxy, Cq.s-alkyloxy, phenylmethyloxy, Cq_s-alkylsuiphanyt,
Ci.s-alkylsulphinyl, Cys-alkylsulphonyl, carboxy,
Ci.s-alkyloxycarbonyl, aminocarbonyl, Cys-alkylaminocarbonyl,
di+(Cq.s-alkyl}-aminocarbonyl, C4.7-cycloalkyleneiminocarbonyl,
amino, Cq.s-alkylamino or di-{ C1s-alkyl)-amino,
C4s-alkylcarbonylamino, carboxy-Cq.s-alkylcarbonylamino or a
C.s-alkyloxycarbonyi-Cqs-alkylcarbonylamino group,
wherein the above-mentioned phenyl groups may be
replaced by 1 or 2 substituents selected from fluorine,
chlorine, bromine, methyl, methoxy, or trifluoromethyl, or
wherein the above-mentioned carboxylic acid amide may
optionally be additionally substituted at the nitrogen by a
Cq.5-alkyl group,

a phenyl, phenyl-Cq.;-alkyl, heteroaryl-Cq.,-alkyl or C-linked heteroaryl
group, wherein the heteroaryl group is selected from among imidazolyi,
furanyl, thiophenyl, thiazolyl, pyrazolyl, tetrazolyl, benzimidazolyl, indolyl,
pyrimidinyl, pyrazinyl, oxazolyl, and pyridinyl, and which may opticnally
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2 K1 ¢ C1-3 -alkyl K XAc Anion Ct_3 alkyl3 K, 4 K (11-4) WO
2007/003536 -163- PCT/EP2006/063611 wherein the groups Al, A2, A3,
WP ROOKAOREEre as hereinbefore tigfined, and the aniorAk THEA20AB5/083611

selected from among fluoride, chloride, bromide, iodide, sulphate,
phosphate, benzoate, salicylate, succinate, citrate or tartrate, and 5 R3

denotéseamﬁ}mogéﬁiamitm@é!hé‘r@w%mﬂighﬂ:@ﬁmww@heby identical
C3.6-glkenyb At {3 aBH O iRt I 9 ol %'%T@h%ﬂ'i}%rgﬂﬂggqne atoms

C1l4-alkyl group, wherein the hydrogen atoms of the straig ain or
branch¥d- cialarlyF ol mayldptoneil e partieRy replaced by up to

four fluorine atoms, and wherein optionally one to two hydrogen atoms
may be 15 replaced independently of one another by a C3.7-cycloalkyl,

IRydréRyates 2 AkgIegs pRemy IrAagiaRy-co aiB-anbisufpithid;-s-alkyl group, a
Ci—5tﬁ5ﬁ¥%mmpﬂn géu&n@@@‘{'@%‘ﬂ@(' farBoxy, C1_5-alkyloxycarbonyl,

aminocarbonyl, C1.5-alkylaminocarbonyf, di-(CI_5-alkyl)-aminocarbonyl,
C4-7-cycloalkyleneiminocarbonyl, 20 amino, C1-5-alkylamino or di-(

E@‘iéﬁlwb'a%q&’tr@_@ﬁﬁ'KM@%@BBW%@HPHPWW@W&y are bound form
_5-a|ky|carbon§%g|no ora

Ci_5-alkyloxy& RyFealseamyrdrborfyapmierhesapPwherein the
above-mentioned phenyl groups may be replaced by 1 or 2 substituents
selected from fluorine, 25 chlorine, bromine, methyl, methoxy, or

trifluoromethyt G alfhen& PtREBRIBYRERtSIR P T &id xric BXsPatid group
may optionaliyRerddipaly syBsiiabAtshe NISFRINIM Br a sulphonyl

group, or

1 to 2 carbon atoms of a Cs.r-cycloalkyl group may optionally be
substituted independently of one another by in each case one or
two fluorine atoms, or one or two Cqs-alkyl groups, or a hydroxy,
C1.s-alkyloxy, formyloxy, nitrile, carboxy, Ci.s-alkyloxycarbonyl,
aminocarbonyl, Cs-alkylaminocarbonyi, di-(Cq.s-alkyl)-

aminocarbonyl or Cy4y-cycloalkyleneiminocarbonyl group,

with the proviso that a Cs.7-cycloalkyl group of this kind formed
from R* and R°® together,

wherein one of the methyiene groups of the cyclic group which
is linked directly to the carbon atom to which the groups R*
and R® are bound, is replaced by an oxygen or sulphur atom,

is excluded, and

M denotes a thiophene ring according to formula (i1},
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C1.5-alkyl group, 30 a phenyl, phenyl-Cl.2-alkyl, heteroaryl-C1_2-alkyl or
C-linked heteroaryl group, wherein the heteroaryl group is selected from

, furanyl, thiophemgsthiazolyl, pyrazolyl, i6tfdz6l¢06/063611
benzimidazolyl, indolyl, pyrimidinyl, pyrazinyl, oxazolyl, and pyridinyl, and
which may optionally WO 2007/003536 -164- PCT/EP2006/063611 be

mono- to disubstituted in the phe [ ete yI moiety by identical or
different substituents selecte Qrgr‘\/ orine or fluorine atoms or

C1_3-alkyl, CF3, HO, CHSO or - groups, 5 R5 denotes a hydrogen
atom, a straight-chain or branched .4-alkyl group, a propargyl or
C1.3-alkyloxy-Cl.3-alkyl group, or Iﬁ Band RS tog il—f with the carbon
atom to which they are bound form a C5.6-cyclo k nyl or C3.7-cycloalkyl
group, 10 wherein one of the methylene groups of a C4.7-cycloalkyl group

may b aced b Xy ulphur atam or a hony jroup, or

T 1 S R o7 AP RUR o Ay DBribReapBation end i
substtutstitinels herideintishefHpe SnotherHayden each case one or two

fluorine atoms, or one or two C1.5-alkyl groups, or a hydroxy,

C1.5-alkyloxy, formyloxy, nitrile, carboxy, C1.5-alkyloxycarbonyl,

aminBEarhiemy| s 1a5alkyilaenin dearbioryhtdif{ G Snadkyr2Ogroup, and
aminocarbonyl or C4.7-cycloalkyleneiminocarbonyl group, with the proviso
that a C3.7-cycloalkyl group of this kind formed from R4 and R5 together,
25 wREreidemesf sieyavetgteatgroups of the cyclic group which is
linked directly to the carbon atom to which the groups R4 and R5 are
bound, is replaced by an oxygen or sulphur atom, is excluded, and 30
wherein the alkyl, alkenyl, alkynyl and alkyloxy groups contained in the

previously mentioned definitions which have more than two carbon atoms may, |
unless otherwise stated, be straight-chain or branched and the alkyl groups in
the previously mentioned dialkylated groups, for example the dialkylamino

groups, may be identical or different,
the tautomers, enantiomers, diastereomers, mixtures and salts thereof.

G. Compounds of general formula (i) according to one of claims 1 to 5,

wherein the group

D denotes a substituted bicyclic ring system of formula (if),

k2K

/ 1\Az
I
\Ksh._ K4 A3{J\

(i)
- wherein

K' and K*

each independently of one another represent a -CH,, -CHR™ or a
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M denotes a thiophene ring according to formula (l11), WO 2007/003536
-165- PCT/EP2006/063611 J 2 R6 (1) which is bound to the carbonyl
WRHPRTSRRERE() via the 2-positienaind is substituted b R3/FRRRB06/063611
5-position, where 5 R2 denotes a chlorine or bromine atom or an ethynyl
group, and R6 denotes a hydrogen atom, 10 wherein the alkyl, alkenyl,
alkynyl and "SRGy FERNIS ¥dieEned in the previously mentioned
definitions which have more than two carbon atoms may, unless
otherwise stafed,.pe straight-chain or branched and the alkyl groups in

the previouay fRerffoned dialkylated groups, for example the dialkylamino
groups, may Egdﬁ%kﬂiéééﬁ&&iﬁ@( BRb e ARe i anst %@?E@W@f roup,
diastereomers, mixtures and salts thereof. 6. Compounds of genera
formula (I) according to one of claims 1 to 5, wherein the group 20 D
denoteg’ ggyhstituted bicyclic ring system of formula (1), KZ-K2'4 <K %
% (II) wherein 25 K' and K4 each independently of one another represent
a -CH2, -CHIRPR GRS 200708795485 -166- PCT/EP2006/063611
-CR7bR7c- group, where

X denotes an NR' group, wherein

R’ denotes a hydrogen atom or

a Cys-alkyl or Csg-cycloalky! group,

wherein in the methylene and methyl groups present

in the above-mentioned groups one to three

hydrogen atoms may be replaced by fluorine atoms,

provided that the methylene or methyl groups are not

directly bound to the nitrogen atom,
and wherein
A" denotes CR™,
A?  denotes CR",
A®  denotes CR'?,

where R'%, R" and R each independently of ane another

represent

a hydrogen, fluorine or chiorine atom, or a Cq.3-alkyl, CF3, HO,

CH30 - group,

or
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R7a/R7b/R7c each independently of one another denote a C1.2-alkyl

group, 5 K2 and K3 each denote a -CH2 group, X denotes an NR1 group,
Wherdla 71@0RG3fenotes a hydrogenjgpm or a C1.5-alkyl d*CT/EP2006/063611
C3_6-cycloalkyl group, wherein in the methylene and methyl groups
present in the above-mentioned groups one to three 15 hydrogen atoms
may be replaced by fluorine atoms, provided that the methylene or methyl
groupsyare,nat tﬂg%%ép to the nitrogen atom, and wherein 20 A’
denotes CRI0 A2 dendtes CR", 25 A3 denotes CR12, where R10, R11
and R12 each independently of one another represent 30 a hydrogen,
fluorine or chlorine atom, or a C143-alky}, CF3, HO, CH3O - group, or WO
2007/003536 -167- P T/EPEBO B denotes the group (11-4) z K
Cl13 q;l‘lﬂ{bh( XRIAT Il\/NvB K (lI-4) 5 Wﬁrein the groups Al, A2, A3, K1,
K2, K3, K4 are &s étéiridefore

K (11-4)

wherein the groups A1, A2, A3, K1, K2, K3, K4 are as hereinbefore
defined, and the anion in (li-4) may be seiected from among
fluoride, chloride, bromide, iodide, sulphate, phosphate, benzoate,
salicylate, succinate, citrate or tartrate,

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

7. Compounds of general formula (1) according to one of claims 1 to 6,

wherein neither
R'norR®  may represent a hydrogen atom,
the fautomers, enantiomers, diastereomers, mixiures and salts thareof.

8. Compounds of general formula (1) according to one of claims 1 to 6,

wherein

R*and R°  together with the carbon atom to which they are bound,

form a Cs.g-cycloalkenyl or Cs.7-cycloalkyl group,

wherein one of the methylene groups of a Cs.r-cycloalkyl group

may be replaced by an oxygen or suiphur atom,

with the proviso that a Ca.7-cycloalkyl group of this kind formed
from R* and R® together,



10

15

20

25

30

defined, and the anion.in (11-4) may be selected from among fluoride,
chloride, bromide, iodide, sulphate, phgsphate, benzoate, salicylate,
succinate, citrate or tartrate, 10 the faU% mers, enantiomers,
diastereomers, mixtures and salts thereof. 7. Compounds of general

formula (1) according/:ps18 ehelansclt By Whergibulgitbethbdydisroup,

R5 may represent a hydrogen atom, the tautomers, enantiomers,

diastereomers, mixtH@ShIRBkRS wiErsty HythecsRos AR bAGAHRRD the
formula (1) according g RReref SIRIMS & KounbeleiRR4RrAdY B PaRIRN or

with the carbon atom to which they are bound, form a C5.6-cycloalkenyl
or C3.7-cycloalkyl gfIBN8Eai#Brein one of the methylene groups of a
C4.7-cycloalkyl group may be replaced by an oxygen or sulphur atom,
with the proviso that a C3.7-cycloalkyl group of this kind formed 30 from
R4 and R5 togetfefXdd8e%herein one of the methylene groups of the
cyclic group, which is linked directly to the carbon atom, to which the
roups R4 and R5 are bound, is replaced by an oxygen or sulphur atom,
tBe Jalonmess, R iNREJBsIHROMETS; am&%&%%m%%ﬁ&fb%@%%nd
salts thereof. 10 9. Compound of general formula (I) according to claim 1
selected from theﬁiroup consisting o

%_[(5-ErBRBIHHREASSISTREIREBH Aﬁﬁiﬂsﬁﬁw%sﬁetﬁgﬂimeﬂ,é,%'%{%%m.*he
gkdtp consisting of

3-{(5-bromo-thiophen-2-yl}-carbonylamino}-N-(3-methyl-2,3,4,5-tetrahydro-1H-
benzo|dlazepin-7-yl)-tetrahydrofuran-3-carboxylic acid amide,

3-[(5-chloro-thiophen-2-yl)-carbonylamino]-N-(3-methyl-2,3,4,5-tetrahydro-1H-
benzo[d]azepin-7-yl)-tetrahydrofuran-3-carboxylic acid amide,

5-chioro-thiophene-2-carboxylic acid-N-[1-(3-ethyi-2,3,4,5-tetrahydro-1H-
benzo[djazepin-7-yicarbamoyl)-1-methyl-ethyl}-amide,

5-aethynyl-N-[1-methyi-1-(3-methyl-2,3 4,5-tetrahydro-1 H-benzo[dlazepin-7-
ylcarbamoyl}-ethyl}-thiophene-2-carboxylic acid amide,

5-chloro-thiophene-2-carboxylic acid-N-[1-methyl-1-(3-methyl-2,3,4,5-
tetrahydro-1H-benzo[dlazepin-7-yicarbamoyl]-ethyl}-amide,

5-bromo-thiophene-2-carboxylic acid-N-[1-methyl-1-(3-methyl-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-ylcarbamoylil-ethyl}-aimide,

5-chloro-thiophene-2-carboxylic acid-N-[2-methoxy-1-(3-methyl-2,3,4,5-
tetrahydro-1H-benzo[djazepin-7-yicarbamoyl)-ethyl}-amide,

1-[(5-bromo-thiophen-2-yl)-carbonylamino]-N-(3-methyl-2,3 4 5-tetrahydro-1H-
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benzo[d]azepin-7-yl)-tetrahydrofuran-3-carboxylic acid amide, 15
3-[(5-chloro-thiophen-2-yl)-carbonylamino]-N-(3-methyl-2,3,4,5-tetrahydro-
1 H- benzo[d]azepin-7-yl)-tetrahydroflh=3-carboxylic acid amide,
5-chloro-thiophene-2-carboxylic acid-N-[I-(3-ethyl-2,3,4,5-tetrahydro-1H 20

N=7-ylc -1-methyl- []-ami >-ethynyl-N-[|

e e P B e
ylcarbamoyl)-ethyl]-thiophene-2-carboxylic acid amide, 25

ehlQro-thi -2+ i 1d=N-[1- - -
e e o2 e Scbaro- 11
i brofuistep phénd) B yeldpyiinacidelrhbxybthg bt e8nidethyl-2,3,4,5-
tetrahydro-1 H-benzo[d]azepin-7-ylcarbamoyl)-ethyl}-amide, 30
5-chloro-thiophene-2-carboxylic acid -N-[2-methoxy-I-(3-methyl-2,3,4,5-
dd(i@iehdreot icbbereldidzepihonylaenibalntyy(B atatihdrdided , 5-tetrahydro-1H-

O e o e et oy
acid amide, 1-[(5-chloro-thiophen-2-yl)-carbonylamino]-N-(3-methyl-2,

Eﬁ%%ﬁfé%mﬁ%sﬁeE'—'zk-’ﬁ%ﬁ@éﬂ%?ﬁjﬁ\h7d}fw3%9m8ﬂ{l}ﬁﬂ%ﬁd GHRAXHIGASIH.
@Kmmmwémﬂwmb@ﬁwammwﬁqamﬁbﬂwldz3,4,5-tetrahydro-

1 H- benzo[d]azepin-7-yl)-tetrahydrothiophene-3-carboxylic acid amide,
1-[(5-chloro-thiophen-2-yl)carbonylamino]-N-(3-methyl-2,3,4,5-tetrahydro-
1- (b iy treezibidphepid-yhnpd@mtaninel Netivosfhivl ksl 4itgdrahydro-1H-

e R RO e e 1

1-[(5-chloro-thiophen-2-yl)carbonylamino]-N-(3-methyl-2,3,4,5-tetrahydro-

b’% @BHyﬁié?ﬂﬁ}gfw@Oﬁ%%?F@ S8l trahydro-1H-

Hggég&%%ﬂil pégﬁﬁ)g carboxylic ac

bRz [sHazeRiry /1y{BereipyemBet bearboxylic acid amide,

{R)-5-chloro-thiophene-2-carboxylic acid-N-[2-benzyloxy-1-(3-methyl-2,3,4,5-
tetrahydro-1H-benzo[dlazepin-7-ylcarbamoyl)-ethyl}-amide,

5-chloro-thiophene-2-carboxylic acid-N-[2-benzyloxy-1-methyi-1-(3-methyl-
2,3,4,5-tetrahydro-1H-benzo{djazepin-7-yicarbamoyl)-ethyl}-amide,

(R)-5-chioro-thiophene-2-carboxylic acid-N-[2-hydroxy-1-methyl-1-(3-methyl-
2,34, 5-tetrahydro-1H-benzo[d]azepin-7-ylcarbamoyl)-ethylj-amide,

5-bromo-thiophene-2-carboxylic acid-N- [3-hydroxy-1-methyl-1-(3-methyl-
2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-ylcarbamoyl)-propylj-amide,

5-chloro-thiophene-2-carboxylic acid-N-[1-methyl-3-dimethylaminocarbonyi-1-
(3-methyi-2,3,4,5-tetrahydro-1H-benzoldlazepin-7-ylcarbamoyl)-propyl]-amide,

5-chloro-thiophene-2-carboxylic acid-N- [2-(4-hydroxy-phenyl}-1-methyl-1-(3-
methyi-2,3,4,5-tetrahydro-1H-benzo|djazepin-7-ylcarbamoyl)-ethyl]-amide,
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tetrahydro-1 H-benzo[d]azepin-7-ylcarbamoyl)-ethyl]-amide, 20
5-chloro-thiophene-2-carboxylic

acid-N-[2-benzyloxy-1-methyl-1-(3- mét_ﬁQ/I' 2,3,4,5-tetrahydro-1
H-benzo[d]azepin-7-yicarbamoyl)-ethyl]-amide,

R PR R AR ey i et 2.0.49

’tﬂrbbm@@ﬂé&bpmm{ﬂ&ammm@yﬂmmmm@thyi] -amide,
5-bromo-thiophene-2-carboxylic acid-N- [3-hydroxy-1-methyl-1-(3-methyl-
2,3,4,5-tetrahydro-1 H-benzo[d]azepin-7-ylcarbamoyl)-propyl]-amide, 30
Sctioeotiinpbiense 2 ceabsomiicacid-N-{1-methyl-1-[3-methyl-5-(4-

a?@&cgﬂ I@g%%%egtrf%ﬁﬁ?(ﬁmppﬁ%gﬂ%tﬁézepin-?—ylcarbamoyt]»ethyi}-

amisienzo[d]azepin-7-ylcarbamoyl)-propyl]-amide,
5-chloro-thiophene-2-carboxylic acid-N-
[2-(4-hydroxy-phenyl)-1-methyl-1-(3- methyl-2,3,4,5-tetrahydro-1
8cb @dﬁ@l}ﬁ@ﬂ&%ﬂ@é@@&ﬁh@ﬁ)ﬁ@kﬁ%%ﬁﬂ@@&iﬁ& -methyl-2,3,4,5-

= :q\?ﬁlg I ( ethyl-2,3,4,5-
ttéefﬁﬂ?%gomﬁﬂg G%) ]azeﬁn{;c %&%Eﬁ?j%%yl??&%ﬂ
5-chloro-thiophene-2-carboxylic acid-N-{1-methyl-1-[3-methyl-5-(4 5

?HHWB%’B%%@@“Z %@QW&%&M N— 3- methoxy-‘i -(3-methyl-2,3,4,5-

H-benzo|d]azepin Icarbamo []-ethyl}- amide,
tgtfﬂiwdeh1drbh@ﬁécf/68amw WW@MW| 2,3,4,5-
tetrahydro-1 H-benzo[d]azepin-7- ylcarbamoyl) ethyl] -amide, 10

5-chloro-thiophene-2-carboxylic acid -N-[3-methoxy-1-(3-methyl-2,3,4,5-
RethiarRIiop hepe-Azepdpaxeimarig KRDTRPY %n&%d’éethyi -2,3,4,5-

h 2 lig._ _
o ety oo Sase e

H-benzo[d]azepin-7- ylcarbamoyl) ethyl]-amide,

@) ‘E:GCIC{ N—-ES benzyloxy-1-(3-methyl-2,3,4,5-
aC|d N-[3-benzyloxy-1- (3 me 3,4,5- tetrahyd ro-1
tﬁh@éw%wmié;ﬁnmwwgam%ﬁig%@mam lderopyi-arside. loro-th

iophen-2-yl)-ca rbonylam ino]-3,4-d imeth oxy-N-(3-methyl-2, 3,4, 5-
tetrahydro-1H-benzo[d]azepin-7-yl)-cyclopentane-1-carboxylic acid amide,

- Hléhishdonmdpieahen-2adysaienylamine]-3,4-dimethoxy-N-(3-methyl-2,3 4.5

RtV dfo-LmsERybRYEain- YV §dvcBeEMane-1-carboxylic acid amide,

5-chloro-thiophene-2-carboxylic acid-N-[C-(1-methyl-pyrazol-3-y})-C-(3-methyl-
2.3.4 5-tetrahydro-1H- benzo{[dJazepin-7-yicarbamoyl)-methyl}-amide,

(R)-5-chloro-thiophene-2-carboxylic acid-N- [2-phenyl-1-(3-methyi-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-ylcarbamoyl)-ethyl]-amide,

(R)-5-chloro-thiophene-2-carboxylic acid-N- [2-(furan-2-yl)-1-(3-methyi-2,3,4,5-
tetrahydro-1H-benzo[dlazepin-7-ylcarbamoy!)-ethyl}-amide,

5-chioro-thiophene-2-carboxylic acid-N- [2-(4-methoxyphenyl)-1-(3-methy!-
2.3 4 5-tetrahydro-1H-benzo[dlazepin-7-ylcarbamoyl)-ethyl]-amide,
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30

2,3,4,5-tetrahydro-1 H- benzo[d]azepin-7-ylcarbamoyl)-methyl]-amide, 25
(R)-5-chloro-thiophene-2-carboxylic acid-N- [2-phenyl-1-(3-methyl-2,3,4,5-
tetrahyd ro-1 H-benzo[d]azepin-7-ylcdrbhmoyl)-ethyl]-amide,
(R)-5-chloro-thiophene-2- carboxylic acid-N-

€N - 1-(3-
5tLe%t}ﬁa yg{r@%&%@n%ﬁmﬁz&e |$|C7a% carbg2 gyl)h ectiﬁcs)/xya:;:nmtro -phenyl)-1-
nBethybid I dptetrehydrar didaenaecidimzepin- 7-ylicarbamoyl)-ethyl}-amide,

[2-(4-methoxyphenyl)-1-(3-methyl- 2,3,4,5-tetrahydro-1
H-benzo[d]azepin-7-ylcarbamoyl)-ethyl]-amide, -171-

(Rqeﬁmmwmébmwzecamyacuam~& ¢2Mdrm5p3ynnm@w&rﬁy(ﬁmﬂwl—

bénzo g?ﬁfﬂ é B@D%rgg% )e%'trﬂlﬁ”yéﬁlﬁbgmoyi) ethyl]-amide,

(R)-5-chloro-thiophene-2-carboxylic acid-N-

B R R e N Iz ordone i etk 2.3
tenﬁaydﬁwdn‘ﬂh@ph@ﬁd&amrbé’nﬂn@a@mwl) -ethyl] amide

[2-cyclohexyl-1-(3-methyl-2,3,4,5- tetrahydro-1 H-be
nzo[d]azepin-7-ylcarbamoyl)-ethyl]-amide, 10

(RySanetimhence2caibnsicant 3R minaeaspowyL i3Ity
z(ﬁng‘ i fﬁqEP’I]I-)'bQﬁ% %smnﬂywsﬁsaﬂmwbp%awnbm@e

ophene-2-carboxylic
aC|d N-[2-acetylamino-1-(3-methyl-2,3,4,5- tetrahydro-1

r&%ﬂé?nﬁag}\%n@%rm%@%@'ﬂﬂ§%c§ylamuno 1-(3-methyl-2,3,4,5-

ene-2-carboxylic acid 2-benzoylamino-1-(3- methyl-
tgﬁ@h,ﬂf@n&ﬂ@@zynﬂ@m@{xﬂaé@@ihaﬁw rie B yRTEER]-amide,
(R)-5-chloro-thiophene-2-carboxylic acid-N-[2-(2-hydroxycarbonyl 20
ethyl)carbonylamino-1-(3-methyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-
{RoHrbenmsihianieneniiealRyslinris-INibathanzoviamipgy fi3-methyl-

qflg L@ff ﬁgWBOWPB lﬂi yaplRart Eﬁlﬁ@ﬂ%ﬁ)ethyi J-amide,

met 4,5-tetrahydro-1 H-benzo[d]azepin-
ylcarbamoyl) ethyl]-amide, (R)-5-chloro-thiophene-2-carboxylic

@%%ﬂ%féﬂ%ﬁ%&aﬁ%}ﬂoﬁwwmbﬁwa@'H?d?oxycarbonyl—
methyl-2,3,4,5-tetrahyd ro-1 benzo{ %aze in-7-
ethyi)carbonylamano~1 -(3-methyl-2,3,4,5-tetrahydro-1H-benzo[dlazepin-7-

ylcarbamoyl)-ethyl]-amide,

(R)-5-chloro-thiophene-2-carboxylic acid-N-[2-(2-hydroxycarbonyl-
ethyhcarbonylamino-1-(3-methyl-2,3,4,5-tetrahydro-1H-benzo[dlazepin-7-
ylcarbamoyi)-ethyl}-amide,

(R)-5-chioro-thiophene-2-carboxylic acid-N-[2-(4-methoxycarbonyl-
butyhcarbonylamino-1-(3-methyl-2,3,4 5-tetrahydro-1H-benzo[djazepin-7-
ylcarbamoyl)-ethyl}-amide,

5-chloro-thiophene-2-carboxylic acid-N-[1-methyl-1-(3.3-dimethyl-2,3,4,5-
tetrahydro-1H-benzo[dlazepinium-7-ylcarbamoyl}-ethyl}-amide iodide,
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20

ylca rbamoyl)-ethyl]-amide, 30 5-chloro-thiophene-2-carboxylic
acid-N-[1-methyl-1-(3.3-dimethyl-2,3,4,5-
tetrahydro-lH-benzo[d]azepinium-7-yFb%¥bamoyI)-ethyl}-amide iodide,
-172- 3-[(5-chloro-thiophen-2-yl)-carbonylamino]-N-(3, 5-d imethyl-2, 3,4,

t ros:1H- [,%;E@---r Fﬁgﬂ%-,roi |
33@&@3% %‘é@gt%rr%gr[g, enanﬂ%?rar‘l}é?g, i§2 e'rgjotyners, nfi%f?ﬁg? a?r?g%g tgm
‘thipesizobdazaptiysiotbdic i pdwiptabis adoxylie asinsoniees
according to one of claims 1to 9. 11. Pharmaceutical compositions
containing a compound according to at 10 least one of claims 1 to 9 or a
aitt theldaidanyeiscepaiiiersarsaciastaigadiersinmixbioptionaligaty disseof.
with one or more inert carriers and/or diluents. 12. Use of a compound
according to at least one of claims 1 to 9 or a physiologically acceptable
Halt adebysinipaicaiinaaceriapte saitsrhths pratratedniescesdindiiene of
c\.’l\gﬁﬂﬁQr‘l iﬂp@itory effect on factor Xa and/or an inhibitory effect on related
serine proteases. 13. Process for preparing a pharmaceutical composition
according to claim 11, characterised in that by a non-chemical method a

gﬂmp R AREUTIRG 1R b IGERE Yo SRS oRghAR8 according to at

ysiologically acceptable salt according to claim 10 is incorporated in _
leastsme sreciabrscAtiocd<scasndrvsiriegisally acceptiable salt according to claim

10 optionally together with one or more inert carriers and/or diluents.

12.  Use of a compound according to at ieast one of claims 1 to 9 or a
physiologically acceptable salt according to claim 10 for preparing a
pharmaceutical composition with an inhibitory effect on factor Xa and/or an

inhibitory effect on related serine proteases.

13.  Process for preparing a pharmaceutical composition according to claim
11, characterised in that by a non-chemical method a compound according to at
least one of claims 1 to 9 or a physiologically acceptable salt according to claim

10 is incorporated in one or more inert carriers and/or diluents.



