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WD 2007/ 003536 1 _ PCT/ EP2006/ 063611 New substituted

%ci na/m' des, process for their manufacture and use
PRBf/093538di cament s The-fpr esent i nvent i oRCTAFR2QRH/063611

to new substituted glycinam des of general 5 formula

(1) OH DANS5 RR4A R5 O1lo the tautoners,

enant Nemessbstituted glpcimantides) pitovess fondhéirirhanufacture

thereof, particularly the physiologically acceptable
salts thereof w R ‘l'%‘?ﬂ'éﬁ'!’?@féﬁ naggdigamentsci ds or

bases, which have val uabl e properties. The conpounds
of the above general fornmula (1) as well as the
‘Theipasentinventor nelatsisdowesy subsiisited ebyoimamideisxdf geesral

- Aand |ts thereof, particularly the physiologically
T

|l e salts thereof with inorganic or organic
acids or bases, and the stereoisoners thereof, have
val uabl e pharmacol ogi cal properties, particularly an
antithrombotic activityQand a factor Xa-inhibiting
activity. 20 The pEpsen apdlji cation relates to new
conpounds of the abo g ra grula (1), the
preparation thereof, kthgs ceutical conpositions
contai ning the pharﬁ%colo tcaPly ef fegy,i ve conpounds,
the preparation and use thereof. A 1st enbodi nent of
the present invention includes those conpounds of 25
general formula (1) wherein D denotes a substituted
bicyclic ring systemof fornmula (11), 1 K2"K A~A2
thkBautor@rg, Hnanthe 208 Hif&dtesinerd; mbdil/dsRADs41e5Betdof,

wherein K and, K4 each i ndependently of one. another
p&&%ﬁ%r?yathgcﬁws@@pgl ,acceptefbfe salts ti'}/ereof with inorganic or organic

acids or bases, which have valuable properties.
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The compounds of the above general formula (1) as well as the tautomers,
enantiomers, diastereomers, mixtures and salts thereof, particularly the
physiologically acceptable salts thereof with inorganic or organic acids or bases,
and the stereoisomers thereof, have valuable pharmacological propenies,

péarticularly an antithrombotic activity and a factor Xa-inhibiting activity.

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

pharmacologically effective compounds, the preparation and use thereof,

A 1st embodiment of the present invention includes those compounds of
general formula (I} wherein

D denotes a substituted bicyclic ring system of formula (I1),

/Kz’ KHAI/AQ\ A2
X
\KE___ K4 S‘J\

(1
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5 CR7bR70 or a -C(O group, and R7a/ R7b/ R7o0 each

i ndependently of one another denote a fluorine atom a
Ye128Ry/006536- al kyl oxy, te.tgtahydr of uranyl, BEEFEPIN06/063611
am no, 10 Cl_5-al kyl am no, -(d _5-al kyI) am no,

C3. 5- cycl oal kyl enei ni no or Ci _5-al kyl car bonyl am no

gr oupyhérefpl _5-al kyl group which may be substituted by

1-3 fluorine atons, a hydroxy-Cl.5-al kyl,

- Cl 5-al kyl oxy- ClL. 5-al kyl , ami no- C1. 5- al kyl,

CS@I%;( F\xz‘nno Cl. 5-al kyl,
al kyl ) -am no-Ci 5a|ky| -7 15

cycl nal kyémnﬁenenderﬁlylc%ne SRItheXe A3 Aoty .CRR, -
al kyl oxycar}gor;cyl - -al kyl, ami nocar bonyl - Co_5-al kyl,

01 5- al kfHFanRno¥aa b@&@x)lgr@upsam kyl

- (G _5-al kyl)-am nocar bonyl - Co. 5 al kyl ,
C4 7-cycl oal kyl enei mi nocar bonyl - CO 5-al kyl - group, a
phenyl gRSUR'HR™@ 5- or 6-menbered heteroaryl gr oup

whi ch may Zﬁ] substituted by 1-2 substituents
sel ect ed” &G '&Cﬁ%?ﬁ‘? dgnHy ef gne a&ﬁfh% dengig alyoring alrimy2
cyano, Clh%%’g%ere té}rafHd}d%ﬁ: YL e,

brom ne at om b 0 “cannot’
bot h si rruIG1aFanylamo mh(tboyaﬂkyt)mmlhe Cngc:ycloamymmmo or

atomvi a g%h gnoa | 25 exce t if -C(R7bR70) -

cor r espondd-stRycar an%n tvvo groups R7b/R70

t oget her W(E&—éik?i g?r)égb'vm&@ lédftﬁf‘[“B» fﬂlo?’medatoms,
5-, 6- or nmenbered saturate car c Ic group o

30 cycl opéﬁl}@ﬁ@xy @ye-laﬂwla@malkﬂmyﬁie-aihﬂeamm& 5 alkyl

ot anyar SE R ODRALO Dbt ey of &{‘s% é%vﬂ B G Co

di oxol ane, . 7 dloxane hexah dropyrlda2| ne '

pi per azi nél Y{%YQ@@‘PFMb@@8€|k¥B GFP@WCEM%IC@@%M

“t hi ohor phej, Iém[n%léﬁ}dnd?ﬁ éf‘lrﬂﬂa&gblﬁf’ | aménooarbonyl-

2-'oxazoli non etra i‘non

[1, 3] oxazCﬁarallaA db&-cym@aikylbleﬂélmmoéehboﬁﬁt@wé -8Rl GrOWNS
thereof rray h%%y gljjr%lsjblc}r%tg or 6-membered heteroaryl group which may
be substituted by 1-2 substituents selected from among a nitro,
amino, hydroxy, methoxy, cyano, Cis-alkyl group or a fluorine,
chlorine or bromine atom,
wherein the two groups R"/R7® 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™ 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, hexamefhyfeneimine, 1.3-
dioxolane, 1,4-dioxane, hexahydropyridazine, piperazine,
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. Cl.3-alkyl .or C

by 1-2 C1.3-al kyl or CF3- groups, and/or 5 the

net hyl ene groups thereof, if they are not bound to a

WP 00Z(ARB53hay be substltbg*_ed by 1-2 fl uor PGE/ERRHGE/063611
and/ or wherein a -CH2 group adjacent to an N atom may

be replaced by a -CO group, and/or 10 the imno ‘
groups of Wﬁrﬁ&fﬁﬁh(né)f?nér%éhhé%ﬁﬁldbﬂo! dé@@x Nidfone,

s-al kyl car bonyl group, ereln .
t he sul phuetrahydond(y Hyeyoriidineee, {bS}oacazman &oh@mlog; de

or sul phone gr K3..each, i ndepend
one anot her de%’?%eisth&ﬁﬁg%@qﬁ&i ﬁ "és’? uted
group, and R8a/bl@8blzR©q:3%Q<y$@ﬁtppsng mﬁgdgm/by of one

anot her denote a Cl.5-al kyl group
substituted by hemfhﬂ@ﬂergéom%ﬂmrecd fﬁmﬁ&b&rﬁ-m beund to a

~al kyl, Cl.5-al iﬂélt%%%foogr,l éa?lbléyéubsﬂmt@é)bgl -2TAbMNe atoms,

Cl 5- al kyl am no-
- (Cl1. 5-al kyl )andforno- CL. 5 al kyI
C4 7-cycl oal kyl enei m no- Cl.5-a
car boxy- Co_5- al re'”@l‘“@l'lalgk%%i‘?@&%btﬁyﬂn N@terymrybe
25 ani nocar bon I
Cl 5-al kyl am n)gééalr Ony?ak—ﬁd%gr?tfpwand/or
- (C1. 5-al kyl 1h@mmlnocgammmyf whizhonay bglsub€Htuted in each case
cycl oal kyl enei m nogar b rou or two

groups Rab/ R8o ¥ fyet-Hé 'E ’?'ﬁg(yk‘?%q’(? | GBS Ym
may 30 forma %ﬁhef’eln%e sﬁrph@.tf alorT e & xRkl BB a
car bocyclic groug or a cyclopentene, cyclohexene,
oxet ane, azeti 8UipBoXidRicstsaiEhonetgrobphydr of ur an,
pyrrolidine, tetrahydrothi ophene, tetrahydropyran,

pi peri di ne, pentanet hyl ene sul phi de,

hexan@tand hei ni ne, WO 2007/ 003536 - 4-
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PCT/ EP2006/ 63611 hexah¥dropyr| dazi ne, o
t et r ahy dré6iC (RqsRendently @f RBR@Noter denelaai i, 2CHIRS,

gluggt | mfmgamﬁst bes n@w)y §RRip9 HPS t hereof may be
R8/R8/RE

each independently of one another denote a Cq.s-alkyl group
which may be substituted by 1-3 fluorine atoms, a hydroxy-Cy.s
alkyl, Cy.s-alkyloxy-C1.s-alkyl, amino-Cs.s-alkyl, Cy.5-alkylamino-
Ca.s-alkyl, di-(C4.s-alkyl}-amino-Cq.s-alkyl, C4.7-cycloalkyleneimino-
Cas-alkyl, carboxy-Cg.s-alkyl, Cqs-alkyloxycarbonyl-Cg.s-alkyl,
aminocarbonyl-Cq.s5-alkyl, Cy.s-alkylaminocarbonyl-Cg.s-alkyl,
di~(C1.s-alkyl)-aminocarbonyl-Co.s-alkyl, Car-
cycloalkyleneiminocarbonyl-Cy.s-alkyl group,

or two groups R*/R® together with the cyclic carbon atom may
form a 3, 4, 5-, 8- or 7-membered saturated carbocyclic group or a
cyclopentene, cyclohexene, oxetane, azetidine, thietane,
tetrahydrofuran, pyrrolidine, tetrahydrothiophene, tetrahydropyran
piperidine, pentamethylene sulphide, hexamethylenelmme



by 1-2 C1.3-al kyl or CF3- groups, and/or 5 the

nmet hyl ene groups thereof, "if they are not bound to. a

V&P @00A003p36ny be substituted by 1-2 fl uorPGQE/ER20066/063611
and/ or wherein a -CH2 group next to a nitrogen atom

may be replaced by a -CO group, and/or 10 the imno

gr oups of ; by a

Cl. 3-al kylm{)idraq;l dwrla%ﬁggﬁr@ E)thwl%g%agugwlmﬁ@réﬁahere| n

t he sul phdi,Bexaninaty2isneokigli sed to forma sul phoxi de

or sulphone gr rovi so t t het roa

i ntroduced by &éﬁérg‘n thgéﬂ&%g%mﬁrﬂgps HH?& #m\ﬁted
v ,. Xin formpyatid &, s-ahkiyeot CFS-%@UPSCQIWQP atom and
in all there should be no'nore than Tour groups

sel ected from dn®Aetyiane grups tRegof RBtheyRep !mi@oaad ite a

atom & Sul photsBainaRaY bE SRSeREERY A ool doms.

Rl denotes a hygidfigen atom or a hydroxy,
Cl. 3-al kyl oxy, amino, 25 Cl1-3-alkylam no,
di - (C1. 3-al kyl )thﬁelﬁ@ —Ql-dagrgum toa nitrogen atom may be

C2. 5- al kenyl - legp oxggl I@(qu/?%eq £ 6- cycl oal kyl,

tan r ahydr of ur an- 3- yI
benzyl, Ci1-5- m&ymmoagmmwd)f whuchfrharpbembbly’cbtmflhcefadh case

S oel oot Koby 03 or GBSt A ir

.~ Cl-5-al kyl ani n%@?@ﬁ%{é su@hu( %én?e};}(tyé bmdised to form a

cycl oal kyl enei ﬁuiﬁbcéldbm)ﬂulmamrouh,er ein the

e Pt 200 NiBas PO RHE R BT Hioatdhe IS R or R
addi t | onal | y beray not be separated from X in-formula 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

R denotes a hydrogen atom or a hydroxy, Cq.s-alkyloxy, amino,

5

C4- 6- cycloalkeny
10

am nocar bonyl , CI1.5-al kyl oxycar bon
15
20

NR" group, wherein
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Cy.3-alkylamino, di-(Cy.3-alkyl)-amino, a Cy.s-alkyl,
Cas-alkenyl-CHy, Ca.s-alkynyl-CHz, Csg-cycioalkyl, Ca.e-

- cycloalkenyl, oxetan-3-yl, tetrahydrofuran-3-yl, benzyl, C.s-
| alkyl-carbonyl, trifluoromethylcarbonyl, C ¢-cycloalkyl-
carbonyl, Cq.s-alkyl-sulphonyl, Cg-s-cycloalkyi—sulphonyl,
aminocarbonyl, C,.s-alkylaminocarbonyl, di-(Cy.s-alkyl)-
aminocarbonyl, Cy.s-alkyloxycarbonyl, C4s-

- cycloalkyleneiminocarbonyl group,

wherein the methylene and methyl groups present in
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substituted by a Cl_3-al kyl, carboxy, Cl1.5-

al kox%car bonyl group or by a hydroxy, Cl.5- al kyl oxy,
RE07E03838I kyl am no, Cl.g-di al kyl ani no oPCT/ER2E06/063611

cycl oaI kyl enei mi no group, provided that the nethyl ene

or methyl groups are not directly bound to a

het er oat om sel ect eghd é@ﬂif@-ﬁ’ﬂmﬂloﬂed '@Jrélﬁpﬁ"na? d?[onaﬂ Be

to three hydrogen atons ma e replaced uor

atoms, provided thétlbﬂfiét&%vmal(lmea!byl Wbbyy Co- oups

among 0, Nor s aniomfBrlG3uRR B SRkl ko,
or CR1I0 A2 denot eanthd @{5_§4k9|@nﬁﬁa7o1 @Qlaﬂ@lﬁﬁﬁ@tcﬁsoﬂ-

either N or CR12, wherein R10, R11 each
i ndependent |y of oﬁﬁclaﬂlbvﬁéelmfégrgé@ahtproaldﬁsidhagéﬁ methylene

fluorine, chlorine ) 1 5-

25 al kyl, CF3, 8r #%E@?%S&?’ aﬁ%ﬁyp}boghg&%%&

carboxy, Cl_5 al kyheteyoatohossibcteltyitbradynong O, N or S, and/or

C1. 3- al kyl oxy, CFSO CHF2O, CH2FQ, am no,

Cl_5-al kyl am no, -(Cl.5-alkyl)-amno or C4_7-

cycl oal kyl enei mi no B8 B el

o e
e e or methy

Cl_ 3 Alkyl NI C1.3A k

K1 1 Cl_)?/,al kyl ~NK group age Qng\lréctly bgun% t% hegeroatom selected

from among O, Nor S,

and wherein
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A" denotes either N or CR'®,
- A*  denotes either N or CR'?,
A®  denotes either N or CR",
wherein Rm, RY and R"? each independently of one another represent
a hydrogen, ﬂuorine, chlorine, bromine or iodine atom, or a Cy.5-
alkyl, CF3, Cy.5 -alkenyl, Cys-alkynyl, a cyano, carboxy, Ci.s-
alkyloxycarbonyl, hydroxy, Cs.s-atkyloxy, CF30, CHF,;0, CH,FO,

amino, C1“-5~alkylamino, di-(C1.s-alkyl}-amino or C4.7-
cycloaikyleneimino group, or .

D denotes one of the four groups (II-1), (11-2), (11-3) or (II-4)



citrate or taft

(11-3) 2-K 1 Al Cl_3 alkyl K Anion Cl1-3alkyl/N 3

K, K4 A (11-4) 5 wherein the groups A, A2, A3, Ki,

WD 2087/0R8536e as her ei nbefore defi ned, arBCRERRZO0GI063611
denotes a fluoride, chloride, bronide, i odi de,

sul phate, hydrogen sul phate, phosphate, hydrogen
phosphate, 10 _benzogtie, salicyl ate, succi ate,1

Cl. 3-@J_kplkypNoup dnd R4 and RS, _pAIKYI N nde dently of
et 3~ a hydrogen at\ormy @
strai ght -chai n or br ﬁhched(lﬁi)6 al kyl , al ﬁ‘enyl o1i-2)
C2. 6-al kynyl group, wherein the hydrogen atons of the
nmet hyl ene and/or nmethyl fragnents of the

st rai ght - chain 9r branqhed Cl. 6-al kyl, C2-6-al kenyl 20
orCZGaIkIy optionally be whol Iy or
partl@na’%ﬁya\e o by fI udfine atoms, and/or one or two-
hydr ogen atgfre tRe . ai ght - chain or branched

Cl. 6-al kyl , ~C2 6‘}@‘1 keAy| orgrg 6-al kynyl group in

their net hyI ene 25 and/or )n fragnments may '

optionally each be re a:ed WO 2007/ 003536 -7-

PCT/EP2006/ 63%%5 hy of one another by a
C3. 76\ (§2 Mp a trile, hydr oxy or

ClL 5- alkylogys Hﬁh 5 hydr ogen atons of the
Cl.5-al kyl oxy group mayK op#ﬁonalk §e whol |y or
partly replaced by fluorine atons, 5’an al Iyl oxy,
propar gyl oxy, phenyl nmet hyl oxy, phenethyloxy,

Q SV\fﬁleiFé(lln‘iﬂe %9&3‘(;550/&)( Ag 1A§ P’fq H& %cl&{ gtgengs ﬂeyembefore

car boxy
deﬂned,and

10
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Anion in {l-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 Ci.3-alkyl group, and
R'and R® each independently of one another represent

a hydrogen atom,

a stra;ght -chain or branched C. 5~a!kyi Ca.g-alkenyl or Ca.g-alkynyl group,
wherein the hydrogen atoms of the methylene and/or methyl
fragments of the straight-chain or branched C¢-alkyl, C;.¢-alkenyi
or Cz.¢-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
Ci¢-alkyl, Cag-alkenyl or Coe-alkynyl group in their methylene
and/or methyl fragments may optionally each be replaced



Cl. 5-al kyl oxy, CI1.5-al kyl oxycar bonyl - C1. 5- al kyl oxy,

- Cl. 5-al kyl oxy- C2.5-al kyl oxy, nercapto,

B0 208V iA3S36phanyl , Cl. 5- gl_kyl sul phi nyl, PCT/EP2006/063611
Cl. 5- al kyl sul phonyl, carboxy, CIl.5-al kyl oxycarbonyl,
am nocar bonyl, 10 C1.5-al kyl am nocar bonyl ,

| ~di-(ClL. 5- ahh&béndﬁﬁg&‘??%@oa’ﬁqther 7 %‘@J-J‘-&c‘l%egﬁvlgégtf, a nitrile,

am nocar bonyl oxy, dr- . 5-al kyl')™-aninocar
C4_7- cycliarexy enGi-sratkytaylgroyp, ami nosul phonyl

Cl1- 5-al kyl am nosul phonyl
di - (CL. 5. al kyl ) HSFRRbER Hyeagan atems,of the Cra-alkyloxy group may

~cycl oal kyl enei rotRHIPBEMHONlY or partly replaced by fluorine atoms,

di - (Cl. 5-al kyl ) -phosphoryl, am no, "15 Clg- al’kyl am nn,
di (O G ala 3ibie6 prasrayiryy cehenygethions, phenethyloxy,

trifluoraget vhghBfonviaxy, Cosalkyloxycarbonyloxy, carboxy-

CL. 5- al kyl 0%/ & B WY Prs ARy AR _ _

phenyl car ipydlagiory, CGlafkyleiiydrdihoT A-AROOKANT NQ alkTioxy-

(CL. 5-al ky] ) -am nocar bonyFam no, - .
%alggp{%r{yewﬁb,C1-5—alkylsulphanyl, Ci.s-alkylsulphinyt,

phenyl net W's%éﬁg@bgpﬁ?ﬂ: gé?)ll)ﬁg% Grs5glkyloxycarbonyl, aminocarbonyl,

al kyl car b@wkaihﬂémincﬁ?rlﬁe@i,gqu(lsjlq(ugs-{alrlq_rnyémmmmbonyl, Cis-alkyl-

N- (CL. 5- al kyl sul pho - -a anj no,

Ca. 6- oyl GARGTEEPBONSY I wgIcATpIoCarbonyloxy, Car-

4- mor phol icpgeampmhﬁmbagnboﬁpi, %nﬂﬁéﬁﬂ@h% | !

inyl; pyrrolidinyl, piperi ,
pi per azi n{s-alkdamearosaidiomyh i C1-s-atkybrancinopylphomyl, Cy.7-

Ret or ooy LeCPRvERlTp BRI RadVol i pee oo iben yine.

3 RO NN QP

by 0X0 groups, "and/or the

or 2
above- nentifbieeareiHamne, nes-alkylexyéinytaligrieansonpamine,

30 1P 2Rkl Bt LRI RSB AT

orine, ’broni’ng, o or
trifl uor ofeiHglkyrantinocartipaglanting,at oealkdbeyp®atdorsylamino,

TR T A N R o 2
o A USRS 0, O,
t he aboveNréntstalkideuipbomd)Gh.t-allptandino; Gyg-pyuivalicylcarbonyl-
~ amino group, 4-morpholinocarbonylamino, or a morpholinyl,
thiomorpholinyl, pyrrolidinyl, piperidinyl, piperazinyl,
tetrahydrofuraﬁyl, tetrahydropyranyl group,
wherein the above-mentioned carbo- and heterocycles in
the ring may each be substituted by 1 to 4 Cq.3-alkyl or C1.
s-alkylcarbonyl groups or may each be substituted by 1 or 2
- Oxo groups, and/or

the above-mentioned phenyl and heteroaryl groups may be

5
. CL. 5-al kyl
Cl. 5- al kyl oXy-
10
t hi onor pho
15 10 4 Cl, 3Cal ks
h each be substitu
fluorine,
20
cyano- Cl. 5-
25
30

replaced by 1 or 2 substituents selected from among
fiuorine, chlorine, bromine, methyl, methoxy, amino or
trifluoromethyl or two adjacent carbon atoms of a phenyl
ring may be substituted by a —CH,-0-CH; group, and/or



acid am de may optionally be additionally substituted
at the 5 nitrogen by a Cl.5-al kyl group, and/or the
W@ 200é/008686s of the sp2-fybridi sed car bonP@TER206/063611
the straight-chain or branched C2.6-al kenyl group nay
optionally be wholly or partly replaced by fluorine

~atons, 10 a Catﬁ@’éﬁg\ﬁ%%&%@ﬂgﬂ%m QIS may be substituted by a

Cl 5- al kyl am nocarb
carbonyl , - ( cyaBodl igyalkylarycarbany @nykrboxy group,
Cl1_5-al kyI oxycar bo

cycl oal kyl enei RS gﬁ%@%‘)"ﬁr'ﬂﬁﬁt'on@ carppstigiacidygpgutphonic
or bicyclic heta%\'cpéﬁﬁ’de n’i%'?‘%ﬁjﬁon@ﬁﬁbé'athloﬁﬁllﬁgLﬁ@stﬁuted at the

bi cyclic heteroaryl - 5-al Kyl grioup

optionally be rﬂﬂﬁtgertl@yarﬁiﬁaﬂ@kyllgroule,d in the phenyl or
heteroaryl noiety by identical or different
substituents selected- fromanong fluorine, chlorine,

br omi ne ar@dn/@dhée]yataq& ateRts Ah&Lpihgbihdibed carbon atoms of

trlfluororretlgr?/ benz am no, nitro,
Cl. 5- al kylthefraight- caaln(cc hrgnefied,C) c-alkenyl grieyrmoay optionally

car boxy- S ey TRy ke Rbes B Lo BEFhSY o

adj acent carbon atons of a phenyl ring may be
substltu qroupt 25 or a .
amﬁm'"ﬁﬁ@fmm %%-a KYlRBHnGEHANYHYG3-6-cycloalkylamino-

pyrr I | i Wil _
e r;”ﬁ;%%”é? 4Ry PR nose BB Sr s aont g
opti@Mdbﬂ%y&megubsmaﬂmmgﬁghymnne to two groups

sel ected 30, independently of one another from anong
Cl. 3- aIkyI acetyl Cl 5- alkyloxycarbonyl and

5

10
15 hydr e
al kyl ),

20
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atomto V\,hl chthe?/ are bound [
PCT/ Biyolshewaeary|-Ch.aaiiyhgaaips- cycl oal kyl or

or oupe. of *SVEG SlaMiihay Vo Rfie WBiaE e e, Shgnyt or
an oxygen Metérgbg,rEr;?:gmoﬁlénﬂ@alwbaﬁer%ﬁutfstlt@nts selected

-N( CL. 4- aI (kfggr@ﬁ Bﬁmrbe c%\onge bromine and icdine atoms, and
Ci.s-alkyl, trsﬂuoromethyl, benzyl, amino, nitro, Cq.s-alkyl-amino,

di-(C.s-alkyl)-amino, hydroxy, C4.s-alkyloxy, mono-, di- or
. trifluoromethoxy, carboxy- and Ci.s-alkyloxycarbonyl group,
or two adjacent carbon atoms of a phenyl ring may be
substituted by a ~CH,-O-CH, group, |
or

a Cé-wyt:loalkyl, morpholinyl, thiomorpholinyl, pyrrolidinyl, piperidinyf,
piperazinyl, tetrahydrofuranyl, tetrahydropyranyi group,
which may optionally be substituted by one to two groups selected
independently of one another from among C,.s-alkyl, acetyl, C1.5-
alkyloxycarbonyl, and hydroxycarbonyl, or

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



car bonyl, sul phinyl or sul phonyl group, and/or two

~directly adjacent nethylene groups of a

WO Z007/00888&Yy! group may gt oget her be repl PCEERBOIB/063611
-C(ONH, -C(O) N(CL. 5- a|ky|§9 10 -S(O) 2NH, or

‘ -S(O 2N(C1_5- aI kyl) group, and/or 1 to 3 carbon atons

Subet i tut ST Auepbaer R YR SRR SRR oF 1vo

fluorine atoms or one or two Cl.5-al kyl groups or a

hydr oxy, Cl1 5-al kyl ox
Cl. 5-al kyM4BIBRAA o K restiylsngrgpups of a Carcycloalkyl group

Cl 5-al kyl ) _
-(C1. 5-al Ky ?7'%{?1!1.?%@3}/%1 OX)ypen or sulphur atom or an -NH, -N(C.s

C4 7- cycl attyky Hé(@ipalkgsatbomgh)yIN(C1asalitoxycarbonyl)- or a
C1-5- al kyF8 %ﬁﬁ%ﬁ(ﬂéoréaﬂp?%ahwgm BRERYI ami no, 20

N- (G _5-al kyl sul phonyl ) - C1. 5- al kyl am no,
C3. 6-cycl oal .cénl carbonyl - amno, Ntril
aelly aderest Mek!w[mgmmsrqﬂa my-ewaomyyl group

2 o ey Pt Teler e eI« BCLORTH, AN sl

or C4-7- CS((DENI—MH@S@ZD)}N(@P?Q&R?U)@:-OL% UHorand/ or 25 1

to 2 carbon atons of cycl oal kenyl group may
optlonally be substituted |ndependently of one

Sarhory-cl BRSO sy onora
car boxlyk lBé sﬁrb&hk&t@i(w@pebdﬂyﬂy ofaomenassthbpby bne 30 two fuorine
Cl. 5-a m nocar bon

di - (CL. 5y§ WY I Sﬁﬁ%&ﬁ? &ﬁﬁlky!@ot@s or a hydroxy, Cs.s-alkyloxy,

cycl oal Kykenahninecarhal

-(Cl1_5- élﬂs»,ail;ylamiphm;}d] arhmqshlph@ﬁybcmalkyiamlnosulphonyl

| | kyl |
gtygn?a P e Ry R e e gdad OB riteieabyRF DuaBs Phanyl,
to 2 car bapmiks Bs-lkyRifido, QLS k2MtyReawingr oup whi ch

are not ‘bound to another car bon attom by a doubl e
bond, may Coptaliedrbgnylamiradsis-alkylediphatilpanaent | y of

e o AR A S Eosbcons

C1 5- al ky haithan et caerqn% s@lkyb-@J Acalkgmxsi@arbonyl C+s-alkyl,
-(Cl_5-al kyl)-amn
carboxy, Cq. 5-alkyloxycarbonyl aminocarbonyl,
Cy.s-alkylaminocarbonyl, di-(C.s-alkyl)-aminocarbonyl or Cy7-

cycloalkyleneiminocarbonyl group, and/or

110 2 carbon atoms of a Cs.-cycloalkenyl group may optionally be
substituted independently of one another by in each case a Cq.s-
“alkyl, nitrile, carboxy-Cy.5-alkyl, Cqs-alkyloxycarbonyl-Cq.s-alkyl,

carboxy, Cys-alkyloxycarbonyl, aminocarbonyl,

-5
Cl_5-al kyl a
car boxy- Ciwg
10
o 01 5-al kyl ¢ ’
20
25
| 30

Cis-alkylaminocarbonyl, di-{(C.s-alkyl}-aminocarbonyl, Cs.¢-
cycloalkyleneiminocarbonyl, aminosuiphonyl,
C1.s-alkylaminosulphony!, di-(C4_s-alkyl}-aminosulphonyl, Cs5-
cycloalkyleneiminosulphonyl groups or 1-2 fluorine atoms, and/or



G _5-al kyl car'bonyl am no, Cl1_5-al kyl sul phonyl am no,
N-(Cd _5-al kyl sul phonyl ) -C1. 5-al kyl am no or

- \B® 200y/008aB8YI car bonyl - agpno groups, 10 WCIEREDO6/063611

proviso that a C3.7-cycl oal kyl or C5.7-cycl oal kenyl

~group of this kind formed from R4 and R5 together,

wherein two heteroatons in the cyclic group sel ected
from 15 ammnn oxygen and nitrogen tare ce
ar at edf r orfiolocznattioaratoimg q:frae@j;-seyqloaihenyirgrboplwﬁlqh are not

iyl e s bRt cargin flom PRt Bind: 8y SPHiceplly

directly 4 $NRHAAEH HYPRLAGY W‘d}ﬁé‘aﬁ&ﬁe?g y S PS4

and ‘R5 are |inked, are repl aced by a heteroatom

sel ect ed meﬁ”iYJDNQ M@Bﬁ'camwmncaml@dﬂww

subst,i t uent to.the .
aroup, whier 3RvBURHPEY, B SrRviaRie r salighemine.
sel ect ed fmcgm.myw@maﬂawme@ 5-QIkS/FsQEﬁ1|@myﬁalﬁhlﬁbur and

cyclic grou is
separ at ed Y-t @k&lsymnyﬁ&@r@w@wryép@@ee@yclpaumcarbonyl-
anong oxygen. . gu&hﬁgen and sul phur, with the exception
of the sulphon group, by precisely one, optionally
substituted, nethylene group, and/or 30 wherein two -

i f -0-0
2O o WA oo B 6 Sy aciaakng aroup of
denot es atﬁRtglkgﬁﬁg}ﬂealﬂrbgn %Q{Qohm@ﬁg%g cormula (111),

I's boufid to’ the carbonyl
group in formula (1) via the 2- p03|t|on and which is.

9rerr£grv %slrctér'lf]q%rrhsb% tﬁg cyc |c g otulpos%?ectgd from

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

5
- and/ or
fluorine is bound direct
10
2/S 5 R2
substi t ut ed t
addi ti onal | yW
15 nmnnn oxaen-g
I L ey o Trae
20
25
30

wherein two atoms in the ring form an —O-0 or —-8-0O- bond,

is excluded,



10

10 R2 denotes a hydrogen, fluorine, chlorine, brom ne
or iodine atomor a nethoxy, Cl.2-alkyl, fornyl, :
W2 2@ 100858§ nyl group, R64genotes a hydr og%(DT/EP2006/063611
fluorine, chlorine, bronlne or iodine atomor a

G _2-al kyl or am no group, 15 wherein, unless

ot herwi se stated, the term "heteroaryl group"

mentioned hereinbefore in the definitions denotes a
Ironcleyotdsca Shiopherd rimgrbecardingttetferraalay(lil)gr oup, wher ei n
20 the 6-nmenbered heteroaryl group contains one, two

or three nitrogen atons, and the 5-nenbered

heteroaryl group contalns n imno,group optionally
substituted by a CI1. 5 or an oxygen or

sul phur atom or 25 an group optionally
substituted by a C1. 3-al roup or an oxygen or

sul phur atom and additionally one or two nitrogen
atonms, or- WD 2007/ 003536 R2- PCT/EP 06/ 063611 an

i mno group optionally substituted a Cl. 3-al kyl
group and three ni trogen atons, and nor eover a phenyl
rlng optiognally substituted by a fluorine, chlorine or

bMéiEMIE bauss) todhe cathaonykgrouphipdesnyia (Gvistha yosikpn and
gro / >

@wgﬁ?yég st L%(?—?@%?h@%?lg Bpﬂfk %ncd‘lcﬁlloﬂalﬁg ahdﬁlgbgﬁ)y by
fus , Whetdire above-nmenti oned nonocyclic heteroaryl
groups via two adj acent carbon atons, 10 and the bond
is effected via a nitrogen atomor a carbon atom of

therZheg&iqey Gl Hﬁr@@ér?%oﬁne %ﬂlHﬁﬁ@JﬁBgﬂ#@Eyiode@ﬁom ora

and wher ei n, unl'ess ot herw se state
" hal ogerneﬁtcmy\ CreratliybrfermylhbiHaCibef eihgnylrgrbbp,
definitions is neant an atom selected from anong

15

fluorine, 15 chlorine hrnmnn and incline and wherein

t heRal kydnotes kerogeH, Blhe o & WreMindbPidBie atom or a
contained in the previously mentioned definitions

whi ch Havzalkyt er 2mi grmuPcar bon at ons may,

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 Cq.z-alkyl group or an
oxygen or sulphur atom and additionally one or two nitrogen
atoms, or |




10

15

unl ess otherw se stated, be straight-chain or branched
and the al kyl groups in 20 the previously nentioned -

WA RRYT/QD83Gr oups, for -exappl e the di al kyl RGTHAIP2006/063611
groups, may be identical or different, and the

hydrogen atons of the nethyl or ethyl groups contained
inthe f qrﬂ&ﬂh@graﬁf bmdnaw%ubgnheeﬁﬁb@h@,%mﬂ group and
stated, ma or partly repl aced

fluorine égwitfﬂﬂﬁnﬂm%ners enant i oners,

di astereoners, mxtures and salts thereof. Exanples

of nonocyclic heteroaryl groups are the pyridyl,

N- oxyrdpyoredyer a préanr@Obﬁdnall Wubdaitéy by a fluorine, chlorine or
pyri m di nyl pyrazmm triazinyl

[1, Breping aorhya Cry-alkyl, JMFWZ falkwfyrwoyp, amino,

i mdaz tr 3

It €S58l £ RSBl S b groue
[1, bh%h@bamg magll:yd fuspd t@1hy @math amitz;ahed ﬁwmz:&obd heteroaryl
t hi oPhen I | oley i sot hi azol y

[1, @,@']‘R%Y'Q zaéiJZ nt carbpng E’Fﬂsadl azoI yl or WO

2007/ 003536 -13- PCT/EP2006/063611

[1,2,5]thiadiazol yl group. Exanples of bicyclic
het endahglbogdowpﬁedeé vicha nitesgematdaz ot glcarbon atom of the

ben uran nzo ran enzothlophenyl
e DRIatb B el 6O Bl e FPeoens ol oy s
i sot hi azol yI, benzo[d]lsothlazolyl benzooxazol yl ,

benzo[cllsoxazol |, benzo[d] |soxazoh% , . ]
anenybgrein urjessihamgsy slatedinothe ters] halogen ateny mentioned

e s T

#i nol i nvl [ soquinolinyl

20

25

30

'fqes@weﬂqfwlor@a H@h@ﬁw&@wwﬁe

qU|nézoIfnyI rN—oxy qU|nazoI|nyI gui noxal i nyl ,
pht hal azi nyl, indolyl, isoindolyl or

| a%d%ﬁer%n?’?@ &k ARERRY élkg d alﬁﬂgﬁ‘gr Higs dﬁ&aﬁ@& in the

CI. 6-al’kyl "groups rretlo ere|
pd@fio usly inoerdiomed detflhélonstm”yd:h havéyiqgre Ihan bpy carbon atoms may,

ro sec-.butyl .. tert-but e
i iRlprwig Badao SEdHkigin O braifiel and Rkl groups in
tHe bﬁéWéusl@n’fé%}zShed %mlﬂwtbd g30u;5‘§tf6b’ éx&nﬁ%ﬁh&'dlalkylammo
4- met hyl -2- pentyl, hyl™ 3-
grouRs, mayaemwa!orzdlﬁem@tm rret hyI 3 hiit | nr
, 3-di mathyl -2-hiixyl grnilp Exanples of the
C _5-al kyl oxy groups nentioned herei nbefore in the

_ addfthalhtydmn @tbmstcifeh@”ﬁtéiwyiwﬂethﬂtdwh@Wontérrrerdth@xy

pyl oxy, n-butyl oxy, sec-butyloxy, tert-butyloxy
Pﬁcg ey 0 Whedp op eattix r@ialaced

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

Examples of monocyclic heteroaryl groups are the pyridyl, N-oxy-pyridyl,
pyrazolyl, pyridaziny, pyrimidinyl, pyrazinyl, [1,2,3ltriaziny}, [1,3,5]triazinyl,
[1,2,4]triazinyl, pyrrolyl, imidazolyl, [1,2,4]triazolyi, [1,2,3]triazolyl, tetrazolyl,
furanyl, isoxazolyi, oxazolyl, [1,2,3]oxadiazoivi, [1 ,2,4]oxadiazolyl, furazanyl,
thiophenyl, thiazolyl, isothiazolyl, [1 .2,3]thiadiazolyl, I1 .2, 41thiadiazolyl or



10

i5

Exanpl es of the C2_5-al kenyl groups nentioned
hereinbefore in the definitions are the ethenyl,
W PORENOBSH6, 2-propen-1-yB,. 1-buten-1-yl, PCT/EP2006/063611
2-buten-1-yl, 3- buten-1-yl, 1-penten-1-yl,
2-penten-1-yl, 3-penten-1- yI 4- penten-l-yl, 1- hexen-
Y bjthiddizes , 3-hexen- 1 yl, 4-hexen-1-yl
H e&en yﬁmg%ﬁ¥%l-en 2-yl, but 25 2-en-2-yl,
but-I-en 3-yl, 2-nethyl-prop-2-en-1-yl,

%g*ﬂ'bb%_ 73%‘5)%}*0 hBF‘eE{)a%[ @E)L@sﬁre tlagﬁpkgggﬁazﬁx} benzofuranyl,

tibnm{d‘]wrabylt bénmhmibhmhyl Bermmi[tythio plényd- bﬁhzbtlﬂazol*l benzo[c]-
or 2-ethyl -prop-2-en-

Yl -but - 3-en-1 -
I@Qge 0 sgylg;olylhge@o@(a@ow,ﬁgnzg[qyggg,azo!yl benzol[d}-

ynw | gﬁﬁ%[ ;}ﬁﬁéﬁ' ?b%ynyﬁ?filgf[tﬁ:%x&lﬁﬁglyﬁrb%nk&ﬁ 2 3lthia-

dliamlylybeﬁzg{ki]ﬁ 2- 3jtriaginyl, - t;dnzo[ﬁ.?bll}llrwlamgll bﬁhzothazolyl cinnolinyl,

ﬁﬁ@ﬁ%ﬁfﬁiﬁui@% g%ﬁywﬁ%nyh, C{UElent Kl{] HV-p)(yrqumazohny!

ST W T R PSS

3- et hyI 1 -butyn-3-yl group. A 2nd enbodl rrent of t he

BRTATES o S Chamdlled B PE Rehtine GOERRERR 0 doe BENTShs are
the Wahylc oY1 - - lopkp i), CobbutylKedkbutyd-pers Y'4

A3;j wher ei n each i ndepen

Zoperfiyk 3am@i!tm neadssd, %m@hml-ZbgHﬁa?‘ahexyfcmﬁxwl grhexyl, 3.

Mhich _may be

20

25

30

TR M R R b2

Examples of the Cqs-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 Cz.s-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-yl, 1-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-methyi-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-methyi-but-3-en-1-yl or 2-ethyl-prop-2-en-1-yl
group.

Examples of the Cys-alkynyl groups mentioned hereinbefore in the definitions
are the ethynyl, 1-propynyl, 2-propynyl, 1-butyn-1-yl, 1-butyn-3-yi, 2-butyn-1-yl,
3-butyn-1-yl, 1-pentyn-1-yl, 1-pentyn-3-yl, 1-pentyn-4-yl, 2-pentyn-1-yi, 2-
pentyn-3-yl, 3-pentyn-1-yl, 4-pentyn-1-yl, 2-methyl-1-butyn-4-yl, 3-methyl-1-



substituted by 1-3 fluorine atons, a
\Jdrox -al kyl, C1.5- al kyl oxy-Cl. 5-al kyl group
0 309 @ﬁ?ﬁS@r oup whi ch may 4be 20 substHutBGTEEPZO(Iﬁ/OESSGH
substituents selected fromanong a nitro, amno,
hydroxy- nethoxy, cyano, Cl_5-alkyl group or a
Hiltyeniyleor 3-glekigni10sutgR-3yiQFbas, atom or a 5- or
6- y.rrrg.r;lrrbsrelred hethéﬂoar t? ﬁ)(ﬂfb wherein the two groups
R7b/ R7o0 cannot both sinultaneously be bound to the

USR] 8B Be BTG EBhglinas o
gpreuplFoFRiblaRTY wieyeihor m together. with the cyclic '
carbon atom a 3-, 4-, 5-, 6- or 7-nmenbered saturated

carbocyclic group or a cyclopentene, cycl ohexene,

A e R S LN

nmet hyl ene groups there ,qy(éy bgt1 substituted by 1-2
G _3-al kyl or CF3- gro ﬁq he net hyl ene groups
dt

thereof, if they are ot bo a heteroatom may

" be substituted by 1-2 f3uog , and 5 K2 and K3
each i ndependently of oneKhnot%er represgpt a - CH2,
-CHR8a CRBbReo or a -C(O- group, and 10 R8a/ R8b/ Rac
each independently of one anot her denote a Cl_5-al kyl
grougV ch nay be substituted by 1-3 fluorine atoms,
a hy roxy - al kyl, C1.5-al kyl oxy-C1_5-al kyl group,
15 or two groups R8b/R80 may form together with the
cycl C{@p atom a 3-, 4-, 5-, 6- or 7-nenbered
carb group or a cyclopentene, cycl ohexene,

oxet ane, éa‘%?hﬁﬁ@%ﬁefrﬂfe‘h’tl '?)ffonteeé rdc;é?tb\fé%’lCrHZPQEHR”,

‘ whereln the net ene rouos t ereo

subst i t ut@l "RZbobg -C{Q) @B, alheytinor CF3- groups,
and/ or

R?a/R7b/R70
each independently of one another denote a fluorine atom, a
hydroxy, C4_s-alkyloxy group, a Cy.s-alky! group which may be
substituted by 1-3 fluorine atoms, a hydroxy-C1-alkyl, C1.s-
alkyloxy-C1.s-alkyl group, or a pheny! group which may be
substituted by 1-2 substituents selected from among a nitro,
amino, hydroxy- methoxy, cyano, C1s-alky! group or a fluorine,
chlorine or bromine atom, or a 5- or 6-membered heteroaryl group,
wherein the two groups R™/R" cannot both simuitaneously
be bound to the cyclic carbon atom via a heteroatom,
except if -C(R™’R7)- corresponds to a ~CFs group, or

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

tetrahydropyran ring,



t he nmet hyl ene groups thereof, if they are not bound to

a heteroatom may be substltuted by 1-2 fluor

- WEHARQ7/008836 t he proviso. t.hat a heter oatomRGtT/E(B’@@@Qﬂ)G%”
by R8b or R80 nmnust not be separated from X in formul a

(1) by only one 25 carbon atom and in all in fornula

(1'1) there showhérdig the nﬂ@thﬂehbg?odMe%ofUﬁ@j belsebsiftdted
fromanong R7a, R7b, R c, R8a 8b and R80, and 30 X
denotes an oxy§¥nl-@Csuplitiler GForgroups Ansene,

hyc ogen at om 3 R s S L

a Cl.5-al kyl, Getdroatokemydy BERubsitutedlbk ¥/ ludii® atoms, and
C3. 6- cycloalkyl, CA. 6-cycl oal kenyl , oxetan-3-yl,

‘tetrahydrofuran-3- yl, benzyl, Cl.5-alkyl-carbonyl,

triflge qﬂorﬁthylcarbonyl C3.e- cycl oal kyl -car bonyl ,
I sul phonyl, C3.6-cycl oal kyl 5 sul phonyl,

ani nocar t&noytllndénerﬁjemtlyydfanemmdmaptesedt a -CHy, -CHR™,

(Cl1.5-alk | kyl b |
( - 2yc ?PE%E&W}&QPB@HQS Sr oﬁp?xmgeioﬂyt he

_rret hyl ene and nmet hyl groups present in the
qu groups may additionally be 10
subst i t UREURBYRY C1.3-al kyl, carboxy, Cl.5-

e L

cycl oal kyheingi el ®ediubisiituted @yi 108 Hubhné atdrs e hioR P .5

or nethyl I{ﬂ;i(g(oucgs are not_directly bound to a 15
bICostByIo¥ i arAld 90U or S and/or  one

to three hydrogen atons may be replaced by fluorine

atons, provided that the mst hyI ene or mst hyI groups

are not dir &ed hroupsRitl/R

5
Cl.5-a
. above- nen%
10
het eroat o
15
20
25
30

fromanong, 0, N or, S andV\,her
%om a 3-, 4-, 5-, 6 or 7-mem %ered carbocyclic group or a

cyclopentene, cyclohexene, oxetane, tetrahydrofuran,
tetrahydropyran ring,
wherein the methylene groups thereof may be substituted
by 1-2 Cys-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,
with the proviso that a heteroatom introduced by R® or R¥
must not be separated from X in formula (l) by only one

carbon atom, and

in all in formula (1} 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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15

and A3 are each defined as described in the
(g rrbodl ment, or 25 D denotes one of the four

é‘f 4p97(0P8538) . (11-2a), (48-3) or (11-4) RETHERINGH063611
N @ ClL 3 Alkyl N (Il-1a) (ll1-2a) WO 2007/ 003536 -17-

PCT/ EP2006/ 063611 2-K cl.3alkylK O "K4 A3-'t, (11-3)

2'KL ' 1 Cl_3% @.dulkyKO, s\aRerHGHY, C,3- aﬁkml-t:l-w\ 036-

K-K4 A (I 1-4) ahereln t he rou s Al

K3, K4 are asCH pel Mbé?mrc‘é'c "@Pém r%@taraﬁdfl Aﬂtr@'awdrﬁfuran -3-

R L I

‘sul phat e, hydrogen

phosphate, bepadoalkgl- cabgﬂﬁyca%alkyﬁsgtplhnayle&;gidycl@b(kyl-
or tartrate, in R3.denot es a _hydrogen ato

R4, RS and M 2 Bnohl Saurecracad o el RenpsbRev: St
embodi ment , ?C¥?Slk&@iﬁn‘ﬁﬁgwﬁboﬁypmﬁ‘Hﬂgﬂixycvﬁonyl Cyr-

di astereorrers m xt Ures and sa
2007/ 003536 macioﬂ@eamoemﬁeeyugromsrd enbodi nent

general formila (1 ¥helial el igheAa3 raeBUBEpHes pezpent i
bicyclic ring systgm soveonebtisndddloupstdaaddifionaily be
substituted by a Cy_s-alkyl, carboxy, Cy.5-
alkoxycarbonyl group or by a hydroxy, C1.s-alkyloxy,
- amino, Cq.s-alkylamino, Cq.s-dialkylamino or C4.7-
cycloalkyleneimino group, provided that the methylene
or methyl groups are not directly bound to é

heteroatom selected from among O, N or S, and/or

20

25

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

from among O, N or S,
| and wherein

A1, A? and A® are each defined as described in the 1st e‘mbodiment, or

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

C,5-AlkyIN .O - Cy5AkyIN JO

(i-1a) ‘ (I-2a)



\K3K4 A5 (1) wherein K1, K2, K3 and K4 are defined
as _described in the 1st or 2nd enbodi nent, and 10 X
WEH80R/0RR58K group, whergizn denotes a hyRETHEPROMEG3611
or a G _5-alkyl, C2-5-alkenyl-CH2, C2.5-alkynyl-CH2,
C3-6- 15 cycl oaI kyl, CA.6-cycl oal kenyl group, wherein
t he net hyl ene a@ck‘met vl groups present in the
above? 5% 2‘%7@/ additionally be
subst Yty &bwa Cl 3- a/gzl car boxy, Cl_5-
al koxycar booyl‘ gro or3 y a hydroxy, G _5-al kyl oxy,
20 am no, G s- § C?”"g di al kylam no or C4_7-
cycl oal kyl enei m no gr oup, pto ?ded that the nethyl ene
or nethyl groups are#{zok‘dl rectly bound to a
het er oat om @el A@) N or S, and/or 25
one t;m;@ﬁreg: a:zf Bl ato Me repl aced by
fluorine atons, t hyl ene or nethyl
- groups are not direct y Kpourdd to fheyni t rogen at om
and wherein WD 2007/003536 -19- P P2006/ 063611 Al
denotes either N or CR10, 5 A2 denot es either N or
CR11 h
and S SIEHAREN IR ook JREQNRER A rlunifitre
5 10 adlefmedxgimi fI uori ne, chI orine, bromne atomor a

G 5. a1 ko PRITER ey Tein SR0oRniorida promide. inside,
CHF20, CHgﬁl%a&r, PY8rodeh sulphate, phosphate, hydrogen phosphate,
benzoate, salicylate, succinate, citrate or tartrate,
and |
10

R®  denotes a hydrogen atom, and
R’, R® and M are each defined as described in the 1st embodiment,

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



15 D denotes one of the four groups (1'a), Il 2a), (II
r(l-4 " CL.3 Alkyl NCL 3 Alkyl N2a / (I1-1 a)
wQ%§Q§/OO§5ﬁ§ ClL, 3 alkyl —18-=z O K; Ka A3 PCI/BF2006/063611
zI KL C1_3alkyl-, KY Anion C -3-alkyl/ N I K Ka A3
I&I 14) 20 wherein the groups A, A2, A3, K1, K2, K3,

Brdeebzxlimentohthefpresentdeddntien, inalndedticee donpddnd® of
ed fromanong fluoride, chloride,

b |
gg%%g@,srr%f"%gélh&h%ﬁ'lnphat e, phosphate, benzoate,

'salicylate, succinate, citrate and tartrate, and 25 WO

2007/ 003536 -20- PCT/ EP2006/ 063611 R3, R4, R5 and M
[Ar e denotesieblbstitutes! bioydliceinssystem2rdorendiadilyent ,
wherein R6 denotes a hydrqgen atom the tautoners,

enantiomers, di astereorgt¥ mﬁQ\u es. and salts
thereof. 5 A 4th enbqdi nent ]of e present invention
i ncl udes those conpounys of Jigengral fornula (1),

wherein D, R3 and Maré(gege lgfined as in the 1 st,

 2nd or 3rd enbodinent, and 10 R4 denotdé)a
strai ght-chain or branched C3. 6-al kenyl or
C3-6-al kynyl group, astraight-chain or branched
Cl. &h@reipl group, wherein the hydrogen atons of the
opt IInP: 3G R4 gfincias dpsrumth bt of Phderrodment,
at ogBd :
10
X denotes an NR' group, wherein
R*denotes a hydrogen atom or
a Cy.s-alkyl, Co.s-alkenyl-CHa, Cy.s-alkynyl-CHy, Ca.c-

15 cycloalkyl, C4e-cycloalkenyl group, '
wherein the methylene and methyl groups present in
the above-mentioned groups may additionally be _ |
substituted by a Cy.3-alkyl, carboxy, Ci.s-
alkoxycarbonyl group or by a hydroxy, Cy.s-alkyloxy,

20 amino, Cq.s-alkylamino, Ct.s-dialkylamino or C4.7-
cycloalkyleneimino group, provided that the
methylene or methyl groups are not directly bound to
a heteroatom selected from among O, Nor S, and/or

- 25 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




and wherein optionally one to two hydrogen atons nay

be replaced independently of one another by a

\UE) Z00%/008B8&y! ,  hydroxy, 461 _5-al kyl oxy, PCT/EP2006/063611
phenyl et hyl oxy, phenet hyl oxy, carboxy 20

A _5-al kyl oxy, C1-5-al kyl oxycar bonyl -.Ci _5-al kyl oxy,

G _5-al kyl oxy- C2.5-al kyl oxy, Cl_5-al kyl sul phanyl ,

d 5-al'kyl sul phinyl, d _5-alkyl sul phonyl, carboxy,

O 5 alkyloxycarbonyl anlnocarbonyl

| kyl oca 16 (CL_5- aIkyI)
an1n arbéﬁvpp { £¥R§P m nocar bonyl oxy,
-(C1_5-al kyl) 25 an1nocarbony|oxy,
‘CA 7- cycloalkylenelnlnocarbonyl am no, Cl-5-
5  al kylAini ndeoptas either NeouCRY1,) - ani no gr oup
: Cl _5-al kyl carbonyl am no, trifluoracetyl am no,
Cl.5-al kyl oxy-C _5- al kyl car bonyl ani no,
pheny:l%ar RleRY i Bt NGbr 8rat kyl ami nocar bonyl ami no, di -
(G _5-al kyl) - an1nocarbony|an1no
Cl. 5- al kyl oxy- car bonyl am no, 30

- ph '
2 L BAER A Pleosnosy e

10 A _5-al kyl sul phonyl am no, C3_e-
cycloalky onyl no graou
4- nor phol 2 9%%3fnaﬁnﬁoch|@m%ﬁ>romez@@m 90@533@ a!ile CFs a
PCT/ EP200
and hetergg%?(?Si,éﬂ-*la%)yﬁdﬁI é?k)}l@)?yc%%@gh”ﬁgaﬁﬁg fltut e&(y’
by 1 to 4CE:03 kD, CdﬂzF(Ci_grOBpadJrkyl carbonyl groups or
may each be substituted by 1 or 2 oxo groups, and/or
5 the above-nentioned phenyl and het er oaryl groups nay

7 _ Hephacachd 8 Sub etednfnom
'Tannng fluorlne chlorlne
or trifluoro

brom ne, hyl, methoxy,
hen Q
A S

25517 Qr two adj acent carbonsatong of a

@ stituted by g ‘ﬁ oup,
and/ & tioned alRyl :

v aho- C 5 | Kyl oxycar‘sany

substituted b % -2
car boxy group, wherein the al) ve- menti oned carboxyl i c( -2a)
acid or sulphonic acid anm de may optionally

additionally be subst [ t uted at the

K2K AQ-Q
Cralkyls I /AL
O K?.-‘de 3/ o

A
' . 1 1
K2-K
A Cyg-alkyl~ \/[P\\Az
nion '

wherein the groups At, A2, A3, K1, K2, K3, K4-are as hereinbefore
defined, and Anion in (Il-4) may be selected from among fluoride,

(11-4)
20

chloride, bromide, iodide, sulphate, phosphate, benzoate,
salicylate, succinate, citrate and tarfrate, and
25 |



nitrogen by a Cl_5-al kyl group, 15 a phenyl,
ﬂ&?%b@ﬂe‘% | kyl, heteroaryl - C1_2-al kyl or_C: |

4 3§r oup, wherei n20he heter oaryl gP@T@Fi’%OOG/OB%”
sel ected from anong i m dazolyl,: furanyl, thiophenyl,

t hi azol yI pyrazolyl, tetrazol yI benzi m dazol yl ,
RAdRI, R’ anqoMrarmeaohwefmpylmzm fiyé 4 stoorezrad ginbodiment, wherein R6

2.4-triazol nd pyridinyl, and which 20 may
% t8ﬁ§‘|*r@2%%g% ) to disubstituted in the phenyl or

_ heteroaryl noi ety by identical or different

substituents selected fromanong chlorine or fluorine
thedastosrersi ermantiokyars, dieateyéqminsd moixtyresaantealtOfF@reof.
CH3O or CHF2O groups, 25 R5 denotes a hydrogen
atom a straight-chain or branched Cl1_4-al kyl group,
Avae einbotiieeitsiteg preird Fvedfion Hlsddsahe bk C6Hﬁio'&n9§ of
branched Cl1 4-al kyl groups nmay optionally be wholly
Qﬁn%ﬁrpfr?u'lae(ﬂl WHeEEBy fluorine atons, or a propargyl
or Cl1_3al kyl oxy- Cl_3-al kyl group, or 30 R4 and RS
together with the carbon atomto which they are bound,
B dRhead G5a6: eyeH defifezhad irothe A3t 2reyed el debodirmine, and

F?CT/ ARG, 98B8iAt- cﬁﬁﬁ&%réwgg%?%eﬁyt FEIERKGhyI group,
- NI( Cﬁ 4- al kyl car bonyl), car bonyl I sul ghl nyl or ah I

or oupe ot of brantBa K RO BUEy {oget her be
repl aced Wheﬂem%@h%‘rog@n e%r@?k'ﬂ@% §tr§|§1:;m’b9|%m -orirhrdidd

ar bon

at ons of &1elkyl eveupaiakvdptignaliypbesioliyor parthy tepldped by

substi t ut ﬂgoﬁ%d ﬁ%@ently of one anot her by in each
udri ne atons or one or two

Cl. 5-al kybngmmwsmcdpt@néﬂ)y brsi@'[cDKM) h{drogefl dtyin@fHay be

di - (CL. 5- EgRgged 'aﬁlﬁﬁ@ndmﬂyszfamﬁw@&wobwa &rvimrycloados.-

cycl oal ky{’%@%g%dnﬂkm‘!h’:’no c\)ar gtg&gc{)&%ﬁenethyloxy, carboxy-

Cl. 5-al kyCaﬁ‘iaﬂQ'ﬂlBWbGnyHaIkydbxy(céiﬂboﬁnyablqia)lkyfoxy, C1 s-alkyloxy-

am nocar b8£‘ g-lalkyﬁoxy, €15 P&}Isou%#e}/ny?ngl Jf‘aﬁl%ﬁfp Inyi, !
C1.s-alkylsulphonyl, carboxy, Cq.s-alkyloxycarbonyl,
aminocarbonyl, Cy.s-alkylaminocarbonyl, di-(C4.s-alkyl)-
aminocarbonyl, C1_5—aikyl-aminocarbonyioxy, di-(Cy.g-atkyl)-
aminocarbonyloxy, Ca7-cycloalkyleneiminocarbonyl, amino, Cq.s-
alkylamino or di-(C+_s-alkyl}-amino group C1-5;aikylcarbonyl‘amino,

- trifluoracetylamino, -C1-5-aikyloxy-C1,5—alkyicarbonylamino,
phenylcarbonylamino, Cq.s-alkylaminocarbonylamino, di-

(C1.s-alkyl)-aminocarbonylamino, C4s-alkyloxy-carbonylamino,

5
wherei n one of the nethylene groups of a

10 c4-7-cycl oal kyl group WD 2007/ 003536 - 22-
sul phur atom or “an

5 or -S(O) 2N(Cl.5-al kyl) "group, and/or
case one Of (W0
fornyl oxy, am no, CI1.5-alkylam
Cl. 5- al ky

20
gr oup,

25

30

phenylmethyloxy-carbonylamino, C4.s-alkyloxy-Cy.s-alkyloxy-C1.o-
alkylcarbonylamino, Cy.s-alkylsulphonylamino, Cs.¢-
- cycloaikylcarbonylamino group, 4-morpholinocarbonylamino-

group,




10

15

15 with the proviso that a C3_, -cycl oal kyl group of

Nh% kind, formed from R4 and R5 together, wherein
RR{19P3886ns in the cyclite group sel ect e@c?mooﬁéoﬁ?’ﬁ”

anong oxygen and nitrogen are separated from one

anot her by precisely one optionally substituted -CH2

group, and/or wimEes theabovermboidnetetdipbesmed bemn@@ydlﬁs in

the cyclic grouaFI which are joined directly to

carbon atom t o {RiEE Maveseh JE?'@H §t'tﬂiﬁ%%1ﬁ34ape3 a!ky! or C1.

bound, are repl =T

anong oxygen, Ri t?g%%ﬁogﬁlzﬁsu?%%twgya '%F]et{lrtlgt% bA” or2

substituent bourxe groupﬂnearmy/m iC group, V\,hl ch is

characterised in that a heter n

50- oxygen. —ni ¢ DgERSveTaRedaery ARd eCham Siouns iy bo

bound directly réQfacé@ﬁP/tht@Q SulSHtRUhts sl BRAIGHeSbAGM

anot her heteroatom selected from anbng oxygen,

nitrogen and siluprioe, gjoring. dcominey rmtbylomatmw oy

substituted ne and 007/ 0035

-23- PCT/ EPZOO(%%Q%?%%C&%O@({J ’ED@ rl"htO{T}? 4 pgenv!
forma -0-0 or ring-rehy berdbsiitsteXe) HdeTH,- O5CHE19roup, and/or
tautonmers, enantioners, di astereoners, m xtures and

salts thereof. h(?ABB@Yﬁ m%@@nﬁé@ikybgrqup@ PR berfubstituted by a

i nvention incl or mul a
(1), wherein 1%9%'? eﬁgt esﬁa subs |tuicaﬂ%§§§ﬁ+uc ring
system of for mwheréihlthe abovécmetition2d odtbdsd/lidacld or sulphonic

wherein 15 . . : . - . .
erel acid amide may optionally additionally be substituted at the

nitrogen by a Cs.s-alkyl group,

20

25

30

| a phenyf, phenyl-Cq.;-alkyl, heteroaryI-C1_§-alkyf or C-linked heteroaryl
group, wherein the heteroaryl group is selected from among imidazolyt,
furanyl, thiophenyl, thiazolyl, pyrazolyl, tetrazolyl, benzimidazolyl, indolyt,
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 Cy.3-alkyl, benzyl, hydroxy, amino, CFs, CH;0-or
CHF,0O- groups, |

R®> denotes a hydrogen atom, a straight-chain or branched C4_4-alkyl group,
wherein the hydrogen atoms of the straight-chain or branched C;_4-alkyl
groups may optionally be wholly or partly replaced by fluorine atoms, or a

| propargyl or Cq.zalkyloxy- Cq.3-atkyl group, or

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

form a Cs-s—cycloaikenyl or Ca.7-cycloalkyl group,

wherein one of the methylene groups of a C4.7-cycloalkyl group
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15

Kl and K4 each i ndependent|ly of one another represent

or a CR7bR7c- group, wherein 20
Wﬁ%\ﬁﬂ@wpﬂfﬂ&@ach i ndependemply of one anot HRE THRRRACS/063611
Cl_2-al kyl group or a phenyl group which may be
substituted by 1 or 2 substituents selected from

anong a nimag beadblReed Py gen i difhur f¥a6: an -NH-,
Cl.5-al kyl group or a fluorine, chlorine or brom ne
atom 25 KDlGno S/ e WHC cedlbylsarpongbroatbony, sulgbingt esa

NR1
ner) erogo BT bR, of R Bnf %@g&%’ﬁca&% Hiethylene groups of
(31 5 al kylacgzzoag«elabk@hgtm.@ma @hethed t}fe'reﬂla&d%ph -C(O)NH,
-6- cycl mhereln the_neth ne and
ot by ot oG SEDENE- oF eS(TeNIGrarakyh Gres.
C2-5-al kyl groups nay be substituted by one to three

fluorine atons, as long as the nethylene or nethyl
groups ar éndér dta 2catbon dtomsftaoCs. heyafibamywauptmay

10 d wh [ d t t denot es
S iner N optofaty bS SB5EtG ibASRerirHs O AnganeHIT by In each
wherei n Rt@se Bhé cﬂﬂ@o%nﬁé%ﬁ‘or‘n@%‘?%ﬁ@%@%ﬂ& J-algfﬂeqroups or a

another represent 20 a hydrogen, fluorine or
atom or aydoxy, @hkﬂikyl@%fonnmmgmlno C1-s-alkylamino,

di-(Cq.5-alkyl)-amino, Cys-alkylcarbonylamino, Cs.¢-
cycloalkylcarbonylamino, nitrile, carboxy, Ci.s-alkyloxycarbonyl,
aminocarbonyl, Cy.s-alkylaminocarbonyl, di-(C1.s-alkyl)-

aminocarbonyl or C4_7-cydoaikyleneiminocarbonyl group,

20

25

30

with the proviso that a Cs. 7-cycloaikyl 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 heterocatom

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

wherein a substituent bound to the cyclic grolup, 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




10

or CH3O group, or 25 D denotes one of the groups
(11-3) or (11-4) 2-K 1 C1_3 alkyl~-NK ~ /A2 OK K4 A
\W12307/003%38 C1-3 -al kyl ksl A  Anion Cl- PETIER2008/E3611
KIKA A3 (I 1-4) WD 2007/ 003536 - 25- PCT/ EP2006/ 063611
wherein the groups Al, A2, A3, Kl, K2, K3, K4 are as
her ei nbef ore defi ned, "and the anion in (11-4) may be
selected fromanong fluoride, chloride, bromde,

i odi de, sul pwheeginpivosydrasdn theernoore a S0 br eH@t bond,
succinate, citrate or tartrate, and R3 denotes a

hydr ogen atom R4 denotes a straight-chain or branched
C3- 6- al kenykx6iuded: 6- al kynyl group, 10 a

strai ght-chain or branched Cl4-al kyl group, wherein

t he hydrogen atons of the straight-chain or branched

5 PRI, PR R b PR

ono to two hydrogen atons maybe repl aced
dently of one another by a 7-cycl oal kyl ,
%5@}%}35 S 0§|t p@@gznt WQHWWW@)WO% compounds of
Pl | p C _5-al kyl sul phi nyl, -
ggnfS- g({)kyﬁléﬂ')bﬁgny ,. carboxy, Cl_5-al kyl oxycar bonyl ,
am nocar bonyl, G _5-al kyl am nocarbonyl, 20 di-(Cl

2, SEphieSh RorhaRmbisile sigayystemaf fsmula ()

Cl_5-al kyl am no or di- &29(_5- al.kyl )+-am no,.

X/ IAQAZ
v, L

(1)

15

20

25

30

wherein

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

R73/R7D/R70
each independently of one another denote a Cqz-alkyl group
or a phenyl group which may be substituted by 1 or 2 substituents
selected from among a nitro, amino, hydroxyl, methoxy, cyano,

C1.s-alkyl group or a fiuorine, chlorine or bromine atom,

K2 and K®
each denote a -CH; group

X denotes an NR' group, wherein
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15

C _5-al kyl carbonyl am no, carboxy-Cl

5- al kyl carbonyl am no or a

WO BOAT/WPBEIG car bonyl - C1_&oal kyl car bonyl am RGTHRRNNE/063611
wherei n the above-nenti oned phenyl groups may be 25
replaced by 1 or 2 substituents selected from

fluorine, Rthl efendtes HhoMicRRN iy . net hoxy, or
trifluoronmethyl, or wherein the above-nenti oned

carboxyl i ¢ aci & @m-akyhie-s-ajlsemadrGitd, yooea iyttlG Hemen Cys-
substituted at LiL n by a Cv5-alkyl group, 30

a phenyl, phenf&{;@f%g@@ﬁ: het eroaryl - G _2-al kyl or _
C-l'inked heteroaryl whai€iHRhe WigthgleRetdhel ethsT gelipk present in

group is selected from anpng i m dazol . furanyl,

| 1
t hi ophenyl, thi azol {1e Pigyicisty me,ntiﬂeeg Sz etaffyl groups may be
benzi m dazolyl, ind : -26-
PCT/ EP2006/ 063611 %9‘?‘%?%“%&@?%%3"?@??‘?9P,gﬁ%ex2%95?%5 long as
and pyridinyl, and vitd olethen®pt inastiall Igyoupxea reomst-diteatly '
di substituted in thE ah&g%l or,  heteroaryl nviety by
i dentical or diffeP8HRC &K% PHQERD SIUB] ected from
anong chlorine or- fluorine atons or C-3-alkyl, CF3,
HO, CH3O or CHF2O- groups, 5 R5 denotes a hydrogen
at omand whergirght - chai n or branched Cl. 4-al kyl group, a
propargyl or Cl_3-al kyl oxy-Cl 3-al kyl group, or R4 and

- R5'together with the carbon atomto which they are

bound\'f or gendfdskiffar Bt 6¥cRI kenyl or C3.7-cycl oal kyl
group, wherei-n one of the nethyl ene groups of a

CA4_7-cycl oal kyl group may be replaced by an oxygen or
sul phur a I 5@90 hi group, or 15 1 to 2
carb%h at§§§6§§e%w%§_ -é;%IOalkyl group may optionally
be substituted independently of one another by in

20

25

each gase one or two fl uoglj' ne atons, Oor one or two
C1. 58al kyPegetssdthepN of G4idroxy, CL. 5-al kyl oxy,
fornyloxy, nitrile, carboxy, Cl_5-alkyl oxycarbonyl,

20 am nocar bonyl, Ci1-5-al k}/l am nocar bonyl ,

di - (CL. 5- ehlegip R'®, R and R each independently of one another

represent

a hydrogen, fluorine or chlorine atom, or a C4.3-alkyl, CF3, hydroxy
or CH;30- group,

or

D  denotes one of the groups (1i-3) or (fI-4)

1 1
/KZ-FK &“ 2
Coalkyln s I i
HO \K3 4 3/
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am nocar bonyl or C4_7-cycl oal kyl enei mi nocar bonyl

group, with the proviso that a C3_7-cycl oal kyl group
WOR0Z/WI3B36f ormed  from B4 and RS t oget hePCTASP2006/063611
wherein one of the nethylene groups of the cyclic

group which is linked directly to the carbon atomto
which the groups R4 and R5 are bound, is replaced by

an oxygen or sul phur atom 30 is excluded, and M

denot whezgin heogiveps A, Ag, &S 61d K2y KBpK8 arewalsahefdinbyfore

~WD 2007/ OO(geﬁ36 -27- .PCT/ .EPZO?@/éSGSG 12/S5

R6
(111)  whi§ines. gad e eaopha ea?'saﬁﬁdﬁgpmmﬁnga
(1) via thRiofdeoshibH@s i8S, iodidBSk! d |
the 5-position, V\herle S%I%%'Hgfalgg' g”'%ﬁ%t%f Pﬁ%Sdg%té,rbenzoate,
brom ne ats@lcypteasuetingisy citgpteoptarkiate, aRG denotes a
hydrogen atom 10 wherein the al kyl, al kenyl, alkynyl
and al kyl oxy groups contained in the previously

RENt i deredesiafhyairdgepngom)i ch have nore than two carbon
atonms may, unless otherw se stated, be sh aig' ft-cl
Idii i ui bi at idit'da, idti ie alkyl YIUUPz) it f

Hh j I ' ' t f
g crrafEHR hBRCS St & R OHBR e, Bl groue.
different, 15 the tautoners, enantioners,
di ast m ts th f. A 6th
onbod WERBRLRaIRG" BHAERR & oaliA GRUPNG! des t hose

q .
comaunds e sAARELSb bR no Rl R RgRH| I bRgres

denot es a (Gubskyltgnver nayoyptidnally begasjalyaeplaiced dynp @ four

(11 2= glofite Bidhé

20

25

30

replaced independently of one another by a Cs.7-cycloalkyl,
hydroxy, Cq.s-alkyloxy, phenylmethyloxy, Cq.s-alkylsulphanyi,
Ci.s-alkylsulphinyl, C1.s-alkylsuiphonyl, carboxy,
Cs-alkyloxycarbonyl, aminocarbonyl, C1.5-alkylaminocarbony!,
‘di-(C1_5-alkyl)-aminocarbonyl, Ca.7-cycloalkyleneiminocarbonyl,
amino, Cs-alkylamino or di-( Cq.s-alkyl)-amino,
Ca.s-alkylcarbonylamino, carboxy-Cy.s-alkylcarbonylamino or a
Ci.s-alkyloxycarbonyl-C4.s-alkylcarbonylamino group,
wherein the above-mentioned pheny! 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
Crs-alkyl group,

a phenyl, phenyl-Cq;-alkyl, heteroaryl-C;.;-alkyl or C-linked heteroaryl
group, wherein the heteroaryl group is selected from among imidazolyl,
furanyl, thiophenyl,_ thiazplyl, pyrazolyl, tetrazolyl, benzimidazolyl, indolyl,
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K~K& A (11) 25 wherein Klandk4 WO 2007/ 003536 - 28-

PCT/ EP2006/ 063611 each i ndependently of one anot her

VWEpROEBIN3536 CH2, - CHR7a apga CR7bR70- gr de@T/BRRE0S/063611

R7a/ R7Tb/ R7o 5 each independently of one anot her
denote a Cl. 2-al kyl group, K2 and K3 each denote a

- CH2 ;Q,frﬁﬁiﬁmyﬂ-(by?(aﬂﬁﬁ%?&om 'élﬁ@i %THBWI éﬂa%ﬁr'cﬂ Ry optionally

denotes a hydr ogen ‘at om or
C3. 6-galopat KydngbaUptedméhelphenyﬂ Qrﬂmtmawlnwetydndldentlcal

oy S HRRE e BhaREe sBIAP FhaP iR PBErR h SRBRRE Sroms

met hydr @ P8IRgl, OF, ARG, CHEO @ﬁCIHFZCR%ﬁqJﬂso the nitrogen
atom 20 and wherein Al denotes denotes CR11,

25 A3 denotes CR12, where R10, R11 and R12 each

i e i e L

CH3 Propargglugr, C of-aMPoR 0O/ 3@Bﬁ3ﬁou@%r PCT/ EP2006/ 063611
D denotes the group (11-4

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

a Cs.g-cycloalkenyl or C37-cycloalkyl 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

20

25

30

1to 2 carbon atoms of a Cs.7-cycloalkyl group may optionally be
substituted independently of one another by in each case one or
two fluorine atoms, or one or two C.s-alkyl groups, or a hydroxy,
Cqs-alkyloxy, formyloxy, nitrile, carboxy, C1.s-alkyloxycarbonyl,

. aminocarbonyl, Cy.s-alkylaminocarbonyl, di-(C+.s-alkyl)-
aminocarbpnyl or Cy7-cycloalkyleneiminocarbonyl group,

with the proviso that a Cs.4- 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 (111),
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~atom the tautoners, enantioners, di

- carbon atomto

z KI 2 CL. 3 alkyl -, K" X1 Anion C1_3 alkyl/NK 4 3
KA (ll-4) 5 wherein the groups A, A2, A3, Kl, K2,
W8 287/908538 her ei nbef or ep7defi ned, and t HeCAMRR0UGA063611
(-(11-4) may be sel ected fromanong fluoride, chloride,
brom de, iodide, sul phate, phosphate, benzoate,
salicylate, succinate, cit&ate or_sartrate, 10 the
tautoners, enantio 261 aste rs, mxtures and
salts thereof. A 7th e i ent of the present
i nvention includes those\c ounds of general fornmula
(I'), corresponding to enbodignents 1, 2, 3, 4, 5 or 6,
wherein 15 neither R4 nolRR5 may r%ﬁbesent a hydrogen
t er eoners,
m xtures and salts thereof. 20 An 8th enbodi nent of

the present invention includes those conpounds of )
gené‘J{?‘r%lfﬁ1 'rsg?%ldam(th? cageanyb gpstdndgridadhbba feedtpsition and is

2, 3ubdituR ¥y ﬁ\iﬁﬂg’ﬁrﬁ%“a{“@ RS together with the

are bound, 25 forma

C5. 5-cycl oal kenyl or C3_7-cycl oal kyl group, wherein
one.pf the nethylene groups of a C4.7-cycl oal kyl group
my Foe TEER P O RpBaRS SO A Ath¥e Y 8rode alid h
the proviso that a C3.7-cycloal kyl group of this kind
fornmed WO 2007/ 003536 _30- PCT/ EP2006/ 063611 from R4:
andrFT{ES denpienerhydrpgeredtonone of the met hyl ene groups
of the cyclic group, which is linked directly to the
carbon atom to which the 5 groups R4 and R5 are

wheweie, the sty iieerad, A1kyra a8y B8/To8) grotiBk RBREaiRd PN the

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

%ﬁmmﬁ%mmm—mmmw = ‘ { ; i = i i '

15

20

25

the previously mentioned dialkylated groups, for example the dialkylamino

groups, may be identical or different,

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

A 6th embodiment of the present invention includes those compounds of

general formula (1), corresponding to embodiments 1, 2, 3, 4 or 5, wherein the
group -

D denotes a substituted bicyclic ring system of formula (1),
2K 1
\ 5 -
KA ()

wherein

- K'and K*
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is excluded, 1o the tautoners, enantioners,

di astereoners, mxtures and salts thereof. The

W@ ROOT/0Q3686g systens areogentioned as parRPCTERRONG/063611
preferred exanples of the cyclic groups which may be

f or med f'rom R4/ R5 and the carbon atom to which they

are boun fal f C 0 7a

ot Cgonor g (fsh Qdeﬁyén{ lya@én% '8%2 p?ége%‘?a @HJQ, YWdR™ or a
exanpl e, -BB'tRsgtoup, wheteners, enant i omsrs

di astereonmers, mxtures and salts thereof: 20
3-[(5-brono-t hi ophen- 2-yl ) -carbonyl am no] - N- ( 3- net hyl -
2,3,4, 5 eepdbypdr o- 1 H-

benzo[ d] azepi n-7-yl ) -t et rahydr of ur an- 3- car boxyl i c acid

" ami de, each independently of one another denote a C,_z-alkyl group,

3-[(5-chl oro-thiophen-2-yl)-carbonyl am no] - N- ( 3- net hyl
-2,3,4,5-tetrahydro-1 H 25

bench{zcﬂrajzp{bi n-7-yl)-tetrahydrof uran- 3- carboxylic acid
am de, 5-chloro-thi o(%l_wlene 2-carboxylic

aci d- N-[ 1eq0$u&rrqteaz 498Upet r ahydro-1 H

benzo[ d] azepi n- 7- yl car banoyl ) - 1- et hyl - et hyl ] - am de,

30 -

5- et by ny| didnbtesnat NR'glo(3-wimdraid - 2, 3, 4, 5-t etrahydro- 1
H benzo[ d] azepi n-7 WD 20Q7/ 003536 - 31- :

PCT/ EP2006/ 063611

yl car bano t boxylic acid am de,
5-chl or o- )t{n opggﬁ%ﬂe J‘hﬁg@%ﬁﬁgorgéﬁrrd N-[ 1- net hyl - '
1- (3- et hyl - 2, 8,Gh, BalkyletrrGhyyciabodlkyl group,

H b d in-7- b

5. b?gﬁg[t]h?ggﬁleﬂe Z%igét?ez%% ecl]neﬁ1 Igne) and me?hyl groups present
acid-N[1-nethyl-1- ; an

20

25

30

H benzo[ d] azepi n-7- cr barmyl -et hI - a o.
5- chl or o-t hi ophene- éydrag@r@)amms may be replaced by fluorine atoms,

¥ benzol d] azep n’ 7- YOUSPBHEy e Befhyfrce el ITYFDs are not
1-[(5- bronmo-thi Ophetﬂlfébtbﬂﬁmmftquﬂnﬂfﬂg%@ﬂatbh{,3 met hy| -
2, 3,4,5-tetrahydro-1

benzo[ d] azepi n-7-yl ) - cyclopentane 1-carboxylic acid

ami dgnqGRIGGR) "M Mj H- (3"
A" denotes CR™,
. Az. denotes CR"",
A®  denotes CR",

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

represent

a hydrogen, fluorine or chlorine atom, or a Cy.3-alkyl, CF3, HO,
CHs;0 - group, '

or
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| benzo[ d] azepi n-7-yl ) -cycl opent ane- I-carboxyllc aC|d

am de,

BAD BOTHIO3686t hi ophen- 2- ylkﬂparbonylan1no] RO Az PROGB/D63611
-2,3,4,5- tetrahydro 1 H

benzo[d]azepln -yl ) -tetrahydrot hi ophene- 3-car boxylic

acid amde,. 20

1-[(5- chl or o- t hi ophen- 2-yl ) car bonyl am no] - N- ( 3- nethyl

2, 3¢Héﬁﬁe$ﬂahm@up(ﬂ4}

benzo[d]azepln -yl )-cycl obut ane- 1- carboxylic acid

am de,

1- [ (5- brono-t hi ophen- 2- yli) car ponyl ami no] - N- ( 3- net hyl -

3,4,5-tetrahydro-1 HZ! A, 2
benzoAr%ﬁzeﬁﬂa a*kﬂl\)wcycl ;Pent A3 ene- 1- car boxylic acid
am de, smalkyl 7\

- 1-[(5-chl oro- th| opherK”ZK)’}l )oé\r bony(ngm no} - N- ( 3- net hyl -

2,3,4,5-tetrahydro-1 H
benzo[d]azepin 7-yl)- cyclohexane 1- carboxyllc acid
am de, chl 3ro t hi ophene- 2- car box

5-
acid "P@Gfrﬁ'rb@ﬁz%f%ﬁ/ AgzAReKAyK20K3, 144@9 ﬁéth%ﬁ?@?@fq

H benzol d]

5- chl or o- c%ﬁ g?{gd yeg%@@@m %) aC|y§£%\E?§b%grgomg>®O

- et hyl - | ﬂ@@ndetwdmdmm@mwamaé SLBQhate phosphate benzoate,
PCT/ EP2006/ 611 2.3 4, tr

I—l—benzo[d]séig fi: ?u‘fﬁ"&%tﬁbﬁ'ﬁﬁ% g‘i‘/'ﬁ?ﬁe} am de,

(R) - 5-chl or o-t hi ophene- 2-car boxyl I C

aci d- N-[ 2- hydr oxy- 1- net hyl - 1- ( 3- net hyl -

the @utomemt&raw:grr@r& diastereomers, mixtures and salts thereof.

H benzo[ d] azepi n-7-yl car banoyl ) -ethyl ] - am de, 5
5-brono-thi ophene-2-carboxylic acid-N

15

20

25

30

A BWMbodMaéntmﬁttﬁelbrebenf BrvaBtidr inc el tﬁo§e b@h’fp@w@é ofl
H benzo[ d] azepi n- 7- yl car banoyl ) - propyl ] -

- gengralde @ﬁ,(ﬁpp@ﬁ@s@r@m@@mp@dlmentm 2, 3 4 50r6 wherein

na@hdr N-[ 1- net hyl - 3- di net hyl am nocar bonyl -1 10
(3-nethyl -2, 3,4,5-tetrahydro-1
H benzo[ d] azepi n- 7-yl car banoyl ) - pr opyI ] - am de,

| ﬁ'i chl hgdthl 3_@hene E?%yr box %V‘%’%Tam(g-

methyl 2,3,4,5-tetrahydro-1
H benzo[ d] azepi n- 7-yl car banoyl ) - et hyl ] -am de, 15

the evitemers, itinephiemer dlasterteenyers mixinies-and daltsethbydof 1
3,~idinmethjcl-2,3,4 ,5- tetrahydro-1
H benzo[ d] azepi n- 7- yI car banoyl ) -et hyl ] - am de,

AD- 81:h|em@od|hieﬂpbﬁth@-&e§@tﬁthﬁ‘¥é’rhﬂdh includes those compounds of
aci d-N-{1-nmet hyl - 1-[ 3- net hy 4-

ganRered FHEHY® le,zcogr%pgnﬂ@grtgrﬁmtp iments 1, 2, 3, 4, 5 or 6, wherein
H benzo[ d] azepi n- 7-yl car banoyl ] -et hyl }- 20 am de,
5-chl or o-t hi ophene- 2- car boxylic

Récind-RP [ 2togetioanywith {1 carbbylatém3o 4vifich tatyr araysbupd]

H- benzol d] azepi.n-7- r bapoyl ) - et hyl ] - am de,
zol llorr% bss—cyglloaﬁ(enyl 0|y 037-cycloaA<yl group,

wherein 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 Cs.7-cycloalkyl group of this kind formed



25 5-chl or o-t hi ophene- 2-car boxylic ’

aci d- N-[ 3- met hoxy-1- (3-nmethyl -2, 3,4, 5- tetrahydro-1
W@@Q@E%%ﬁ@pl n- 7-yl car bargpy! ) - pr opy! ] - ani BET/EP2006/063611
5-chl or o-t hi ophene- 2- car boxylic

aci d- N-[ 2-i sopropyl oxy-1-(3-nethyl -2, 3, 4, 5-

t etrahydro-1 from R* and R°® together,

H benzo[ d] azepi n- 7- yl car banoyl ) - et hyl ] - ani de, 30

* (R)-5-chl oro-t hi ophene-2-carboxylic

P bensol 4] asep! ABreBhOHeRuEnd oo RERER: droup,
2007/ 003536 - 33whiehTis BRREA GIre6Bptblthe carbon atom to which the
1-[(5-chl oro-thi ophen 2-Yi L zcarbonyl am no] - 4-di met ho

xy- N- ( 3- met hyl - grosipg - a'ﬂds%?r g gpend, Ismrélﬁ@@fﬂ Ry &hepiygen or
7-yl) - cyclopentgmgh% oxylic acid am de,

5- chl oro-t hi ophen car Boxylic

acid-N-[ C (1-nethyl - pyrazol 3-yl)-CG(3-nmethyl 5

2,3,4,5- tetrah%dro 1

benzo[ d] azepi'h? *dvg@%rbannyl) met hyl ] - ami de,

"(R)-5-chl oro-t hi ophene-2-carboxylic acid-N

Lé phenyl - 1- (3-net hyl -2, 3, 4,5- tetrahydro-1
10

fhaute Bleda.ZEmiomeys, ahastammmemmu;emcﬂealtsmereof
(R)-5-chl oro-thi ophene- 2-carboxylic acid-N
[2-(furan-2-yl)-1-(3-methyl-2,3,4,5- tetrahydro-1
Thiebfetize|rd] mi@@%e%@s)dré &ﬁé}ﬁmb)as%é]ﬁbdiaﬁﬁb%erred examples of

5- chl oro thio carboxylic acid

[ 2- (4%EY weﬁawhydnmesmefpnwd frons R41/r55 eotithe gdripriatom
H be%%ﬁ’drﬁ 'eﬁ]eZJogh&‘ar banmoyl ) -ethyl]-am de, 1.5

5-chl oro-t hene Carboxylic acid-N

15

20

25

30

[2 (4- hvdroxv 3-nitro-phemd )-1-(3-

Y- P
2,3,4,5- tetrahydro 1
H benzo[ d] azepi n- 7-yl car banoyl ) - et hyl ] - am de,
(R)-5-chl oro-t hi ophene- 2-carboxylic acid-N
The-fe§awio e)r@ﬂermd(mm;ds-& Renérdl f?]mma amage tbﬁéénStloned by way
t_%&? enz%%gﬁig%) h]not&HﬁHﬁg:% gg%@{gg;s@ dlasteargom%rs mixtures and
s&led thelNadf3- am nocar bonyl - 1- ( 3- net hyl -

2,3,4,5-tetrahydro-1
‘H benzo[ d] azepi n- 7-yl car banoyl ) - propyl | - am de,

Sg@ BE’W Wé@%%#—?-gmhﬁ%ggnwcar bo]Xﬁ)i(/T 5§n%thxl -&,3,4 S5-tetrahydro-1H-

bémzoldfaydpioLigh henaividibREsRIFcarby kAR RadBiide,et hy! ] - ani
de, 30 (R)-5-brono-thi ophene-2-carboxylic

aci d- N-[ 2- benzoyl ani no- 1- ( 3- net hyl - _
3-[(5-chloro-thiophen-2-yl)-carbonylamino]-N-(3-methyl-2,3 4, 5-tetrahydro-1 H-
benzo[djazepin-7-yl)-tetrahydrofuran-3-carboxylic acid amide,

5-ch Ioro-thiophene-?—carboxylic acid-N-[1-(3-ethyl-2,3,4,5-tetrahydro-1H-
b_en_zo [d]azepin-7-yicarbamoyl)-1-methyl-ethyl]-amide,

5-ethynyl-N-[1-methyl-1 ~(3-methyl-2,3,4,5-tetrahydro-1 H-b_enzo[djazepin-?—
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2,3,4,5-tetrahydro-1

H- benzo[ d] azepi n-7-yl car banoyl ) - et hyl ] -am de, WO
\B@20010863636 34- PCT/ EP200Q ﬁ963611 PCT/EP2006/063611
(R) - 5-chl oro-t hi ophene- 2-car boxylic

aci d- N-[ 2- (2- hydr oxycar bonyl -

Fe et bR s & ol sbuiek e

(R) -5-chl oro-thi ophene 2-carboxylic
1 d-N-[.2-(2-h d bony| th b I -
saz?l'@l 419@6 vl anguva1 e o TeRYCh P 5=
|
Hgrer OP’gnt%ﬁﬂxfﬂ*ﬁ%@ Aoy ieiyt-amide,

aci d- N-[2 (4- et hoxycar bonyl 1 o butyl)car bonyl arri no I

S R e SN BN A mA AL RGRE s, 5-

téngrk%&gorrge Pﬁ@f&{@]ﬁ%anﬁwy&%&mey%tw}'\bwde met hyl -
tetrahydro-| H benzo[ d] azepi ni um 7-yl car banoyl ] - et hyl } -

SRRz cameanicagiyVrmhoratiopel 3345
tﬁﬂ%ﬁ?ﬁ gggﬁigﬁ%egﬂ);ﬁyg? gﬁ?g%? uihry"!l]nargldg ar boxylic
acid am de. The invention also relates to

OB AR B REL R Slnbls s R
bﬁnanﬂolﬂmpmﬂﬁql) eyotopentane sarbelditesid emid@r maceut i cal

conposi tions containing a conpound or a
phyS|oIog|caIIy accept abl e salt of a conpound

20

25

30

np , y tog '
benze[o]azepin-énd)-eettypentahd-tearisoxylibacichamitd, on al so
relates to the use of a compound or a physiologically
acceptabl e salt of a conpound according to the

35[(61@Idlbi’6‘—m|§plﬁ’@f QIW)dcaﬁfbéﬁﬂanﬁﬁtﬂ A RS-nFXADPS, 934 5ft8trrahydro 1H-

preparing a_pharnaceuti cal ngom tion wt
berrg(diazepin- M)é@trabydrpﬁwme @ﬁd@cvwhaﬁcldﬂml@ieu ory
effect on related serine proteases. The invention
also relates to a process for preparing a

m(mmmm.omén Y6I)2OBYRIFAG]-NIE-mBEY- EPRAGHRERGAD 1 H-
n(ﬁa ition Bharacterlsed in that by a non-chem cal o
ZgPWoybrvglodutane-hiopebasiyli peisl amides cept abl e
salt of a conpound according to the enbodi nents
defi ned above and the Exanples is incorporated in one
1(5-bwomeo-thiephereancaronylamino]-N-(3-methyl-2,3,4, 5-tetrahydro-1H-

benzo[d]azepin-ﬂ?—yf)—cyclopent—3-ene-1-carboxylic acid amide,

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

benzo[d]azepin-?-yl)—cyclohexane-i ~carboxylic acid amide,

(R)-5-chloro-thiophene-2-carboxylic acid-N-[2-benzyioxy-1-(3-methyl-2,3,4,5-
tetrahydro-1H-benzold]azepin-7-ylcarbamoyl)-ethyi]-amide,

5-chloro-thiophene-2-carboxylic acid-N-{2-benzyloxy-1-methyl-1-(3-methyl-
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20

25

30

and/ or diluents. 5 According to the invention the
compounds of general formula (1) are obtained by

WP R084/0036@8 per se, for mpanpl e by the foPCIHERRN06/063611
nmet hods: (a) The preparation of a conpound of general '
formula (la) 10. KA 2° XK ,i,RBRQR6 O K 1 K4

23 N5JefZhrbt TREbe bk Fre7RIcAb )- X and
R to R6 a*de def i ﬁed@{g]sa%éﬁ en{)yodirn@rqtéﬁ)fﬂllgaﬂéﬁf}dde'Mi ch

may optionally be protected at any am no, hydroxy,

' 1 i t.h I
B0 @i e SRR RE SPEPNI Gl el v
28,415 \tétralnetene H-Befkd{]azepirs7 yitarbarabAi-ettwe-4mpigps i n

Organic Synthesis" and the protective groups of which
may be cleaved in a manner known 20 fromthe

ST rols AL IS ORI DA o motn
23 b detranydoo-d hebenzaltlaze pink Dyicaghdrooytibrosheneis, 1

and 2:. Schene 1 25 WD 2007/003536 -36-

PCT/ EP2006/ 063611 K2-K1L Ai R4 R5 0 ~A2 X | +

5BibtS-Bhoplibias £ afiso BB cld - 1-methyl-3-dimethylaminocarbonyl-1-
(3-methyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yicarbamoyl)-propyi}-amide,

9-chloro-thiophene-2-carboxylic acid-N- [2-(4-hydroxy-phenyl)-1-methyl-1-(3-
methyl-2,3,4,5-tetrahydro-1 H-benzo[d]azepin-7-ylcarbamoyl)-ethylj-amide,

hyl-‘l -(q, R-r‘limafhyl_‘?"%,.ﬁl,ﬁ-

tetrahydro-1 Hébenzo[d]azepin-'('-ylca rbamoyl)-ethyl]-amide,

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

~amide,

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

5-chloro-thiophene-2-carboxylic écid-N—[3-methoxy—1 -(3-methyl-2,3,4,5~
tetrahydro-1H-benzo[d]azepin-7-ylcarbamoyl)-propyl]-amide,

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

(R)—5~chloro—thiophene—2—carboxylic acid-N-[3-benzyloxy-1-(3-methyl-2,3,4,5-
tetrahydro-1H-benzold)azepin-7-ylcarbamoyl)-propyl]-amide,
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18

(I'v) (V) Re i) amdation K2-K\ AX A2 RB RR5 O

3KBKa A3 a NS RIlI) N2 Hconmpound of o\ )r

62 206AAI003686vi ng fornul a k) R6 of prot ectPOT/EF2006/063611
(la) WO 2007/ 003536 -37- PCT/ EP2006/ 063611 Schene 2

K2"K1 Al x ' ""2N 5 3K3_K4 | A3HR3 + O ~f NHPG(PGI—)H
A SH0 EaNit Y) cofor im0 ik fho ALt 123,45

i)
tstrahé@rtomg hpnzaaz<pinkT -w-cyclopentanéd -gBbosis ackd adide,
NH2 0 (M1) Os 2 i) acylation with O R(VIIl) R6
1 XKz KA VA2 R3 R4 ROI'l 3Ks K4 g3 N NRz conpound of

5-chloro-thiophene-2-carboxylic acid-N-[C-(1-methyl-pyrazol-3-yi)-C-(3-methyl-
2,3,4,5-tetrahydro-1H- benzo[d]azep_in~7-ylcarbamoyf)—methyl]—amide,

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

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

20

25

30

5-chIorb-thiophene-2-carb_oxy!ic acid-N- [2-(4-hydroxy-3-nitro-phenyl)-1+(3-
methyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-ylcarbamoyl)-ethy!]-amide,

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

( R)-5—chloro-thiophene-z-carboxylic acid-N- [2-cyclohexyl-1-(3-methyl-2,3,4,5-

tetrahydro-1H-benzo[dlazepin-7-ylcarbamoyl)-ethyl]-amide,

(R)-5-chloro-thiophene-2-carboxylic acid-N-[3-aminocarbonyl-1-(3-methyl-
2,3,4,5-tetrahydro-1H-benzo[d|azepin-7-ylcarbamoyi)-propyl]-amide,

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

(R)-5-bromo-thiophene-2-carboxylic acid-N-[2-benzoylamino-1 -(3-methyl-
2,3,4,5-tetrahydro-1H-benzo[dlazepin-7-ylcarbamoyl)-ethyl]-amide,
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YX Hformula (1) O\ 1/ optional cleaving (la) R6 of
protecting group where 5 Q denotes a hydroxy or

VIO 20871003388 group, a hal ogen atomor a  PCT/EP2006/063611
al kyl oxycar bonyl oxy or acyloxy group and PG denotes a
hydrogen atom or a protective group for the .amno

uf o |
e o g 2 b e A 2 S By ey
ethyBcanbiohlylaorinade3yietndarB, 4 Bretrabadid- OA-tadrepfd]hdepin-7-
-i11,) descrjbed in Schenme 1 and 2 may for exanple be
Ygerbanp h?thé{ﬁ'atﬂ‘é@@ri bed in the Exanpl es or under
conditions known fromthe literature, as follows: 15

(idx'*)ﬁtac | ati on of an amine (1V) or (VII) with an
F-eniwro-yhiaphenet e yio GriddNVI23@-h’Bexycarbonyl-

TR R Bfiahy o ke tbliSienin

}ﬂ@zﬁﬂb@ﬁﬂﬁ'ﬂ)détﬂgla%%iﬂé,e or anhydride in a solvent such as
C

5 met hyl ene | oride, chloroform carbon
tetrachl oride, ether, tetrahydrofuran, dioxane,

L i, e f nm de,
CIar B ot SRR RS el T e BHBREUI T
butylderbpn@asies 1qB-rasthyR2 R4 BLHetrahydrot D betzbRgezcdlin-7-
tenper at ures between -20 and 200C, but 10 preferably
ﬂ?ar‘r'géﬁi?é/ba‘?thylé@”%?’v\een -10 and 160C. The acyl ati on
may however also be carried out with the free acid,
optionally in the presence of an acid-activating agent
pehlarerignend-Agasomlic atok-Netanplhgl-i A31heinpathple B et Of

T e e A T

acid phosphorus trichloride, phosphorus pentoxide

20

25

30

2- et hoxy- 1- ethoxycarbohyl-l.z-dihydroquinbline
S(-Eégfg@c;ro-th|ophen-2—yl)-carbony!amino]—N—(S,5-dimethyl-2,3,4,5-tetrahyd ro-

1H-benzo[d]azepin-7-yl)-tetrahydrofuran-3-carboxylic acid amide.

The invention also relates to physiologically acceptable salts of the compounds

according to the embodiments defined above and the Examples.

The invention also relates to pharmaceutical compositions containing a

- compound or a physiologically acceptable salt of a compound according to the

embodiments defined above and the Examples, optionally together with one or

more inert carriers and/or diluents.

The invention also relates to the use of a compound or a physiologicaily
acceptable salt of a compound according to the embodiments defined above
and the Examples, for preparing a pharmaceutical composition with an
inhibitory effect on factor Xa and/or an inhibitory effect on related serine

proteases.

The invention also relates to a process for preparing a pharmaceut'ical



20 N, N -di cycl ohexyl car bodi i m de,

N, N -di cycl ohexyl car bodi i m de/ canphor sul phoni ¢ aci d,
WodozwoBesexy! car bodi i 5{( N- hydr oxysuccipd mEe006/063611
1- hydr oxy- benzotri azol e, N7Wcarbonyl dii m dazol e, :
O (benzotriazol-1-yl)-N, N, N N -tetranethyl-uronium

SO, LA PRy TR eATns g appmpund ora

plstsicad dicaltyoderepta|dlsal oh ¥l gdinh faUdoRcoAdThe € the embodiments

O pent af | uorophenyl -N, N, N; N' - ) . .

Qeg{%pgmﬂ awﬁhﬁﬁﬂm% ILBEBTIRsaeHAD ene O E1erp! ineit garriers

Wrﬂim& | di i m dazol e or triphenyl phosphi ne/ carbon
tetrachl'ori de, at tenperatures between -20 and

200C, but preferably at tenperatures between -10 and

60C,. The acylatjon may also be carried out with a
FYRG t? e vy is08oDpesnss ofaRnereformviedlaieRytained by

reéthets r } - Hyat i on
W th St ylbmrr@t%é)fl\ggl) Jrénp%i(%rﬂﬁeweﬂ%cfw%ofnpgﬁn%‘f‘bggbonpound
of general formula (1V) may ' 5 however al so be carried

out with a reactive carboxyligc acid . derjvative of
(@bner b hBPREEN AR CEhPRI el BT TS (1. 10
wherein R4 to R6 and R2 are defined as in enbodi nent
1. The acylation is then conveniently carried out in a
sol vent 8uch a Uor exanpl e tol uene, tetrahydofuran
or di net'hyl Pyf '2d§;3 wi thsthe addition of an acid
such asX acetilc agji d|orR haf sul phonic acid or
opti onal k¥_,i R@ NRr e ce Slewi 52 aci d such as
zinc chlori'de or copp _(Ilﬂchlo(\de/ optionally by
the addition of amine n

o6

(la) -

wherein A'to 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



bases such as for exanple diisopropyl ethyl am ne,
~triethylam.ne or N-nethyl norpholine, at tenperatures '
VK2 vee00863@nd 100C, for gganpl e using a NPCTERRGOCAB3611
oven or as described in P.Wpf et al., Helvetica

Chimca Acta, 69, 1986, 1153." Conmpounds of genera
forml gkl X) p,imay be prepared fargm gconmpounds of

general fo a2 (V), expedj ent i} a solvent 25 or

mi xt ke oflsouignts such a8~giCh)oT oget 2

tri chfiorg AnéyHREar bon tetlachHor i Joenzene,

chl orobenzene, tol uene, xyl efe, hexaneh yl di si | oxane,

et her, tetréﬁ@drofuran, di oxane, (Mcetdhitrile,

pyri di ne, WO 2007/003336 -40- PCT/ EP2006/ 063611

optionally in the_pregfnqpnm&mmn

N, M di cycl ohexyl car bodi i m de,

N, M di cycl ohexyl gar bodi i m de/ N- hydr oxysucci ni mi de or

1- hydr oxyfbenget’iazol e, N, N-carbonyi di i ni dazol e,

O (benzokri a%l-%l F-Ng R § Mtetranethyl -uronium5

tetraf | uckx!l S t mogipholsi ne, , ii)

O (benzotriazol -1-yl)-}N, NN etyaifet hyloroni um™  compound of
tetrafl uoroborate/N- e hylgiiso byl ami ogtiongircldaming  formuia (1)
acetic anhydride at tenperature8® bet weeof pr@8ctagaroup

200C, but preferably d2) t enper atures between -10 and

100C. 10 O her nethods of am de coupling are descri bed

for exanple in P.D. Bailey, I.D. Collier, KM Morgan

in ."Conprehensive Functional Goup Interconversions”,

Vol . 5, page 257ff., Perganon 1995 or in

Suppl enentary 15 V9114PA 22 Thiema \ erlan 03 and"
literature cited therein. ii) or iii) Cleaving a

protective group 20 The optional subsequent cleaving

<h

of any protective group used is carried out
hydrol ytically, for exanple, in an



agueous solvent, e.g. In water, isopropanol/water,

tetrah drofuran/vvater or di oxane/vvater in the
Wﬁég@aﬁfeoassgn acid such asg7trifl uoroaceti cPETIER2006/063611
hydrochl oric acid or 25 sul phuric acid or in the

presence of an alkali netal base such as |ithium

hydr &dhégne godi um hydr oxi de or potassi um hydroxi de or

by ether cleavage, e.g. In the presence of

i odot rp(2n*é hyAgi) ane, at tenperatures between 0 and

100C,y/ pre er 2Iy at tenper es between 10 and 50C,

30 A ﬁnﬁgy henzyd enzyl o car bonyl grou

nmay,

with hydrog v) in the presehce of a c¥

pal | adi unm charcoal in WO 2007/ Q03536 - 41-
PCT/ EP2006/ 063611 anI vent such as net hanol ,

yst such as

et hanol ,” et hyl acetatle, i)zdya@hhyl f or mam de,
di met hyl f ormam de/ acat one or glacial acetic acid,

hydrochloric acid at tl|eiipmtienaliclesirgef weien pteatire dbe.O,
but 5 pref Rbly at rdom tenperature, and under a
hydr ogen g{ r%AQ)f RL R@ gé bar, but preferably 1 to

optionally with the ajdition of an acid such as

5 bar. Angiote tive arkpup\rmay however al so be cl eaved

by the m@escrl M. W Greene, P.GM Wits
in 10 "Prot ectlve Goupgd in Organic Synthesis". (b)
The conponents of general fornmula K2-K A\A2 K3 K 4
A3 NHR3 (1V), 15 whé¥ldin A, A2, A3, Kl K2, K3, K4,
X and R3 are defined as in enbodi nerjt , and and

whi ch may optionally be protected @t j-nﬂﬁ |
hydroxy, carboxy or t/hi dpcxgatioun#¥h pr eskeh i usual
protective groups uéh as for exanple Rshose descri bed

10

15

in T.W Greene P.GM_

K2 K1
\A2 R3 R.q
“K4 J——N compound of '
formula (1)
. : optional cleaving
(I a) 6 of protecting group
where

Q denotes a hydroxy or Cq.s-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.-butoxycarbonyl,

benzyloxycarbonyl or a triflucroacetyl 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 (IV) or (VII) with an optionally activated

p
e cl eaved dr d‘&@ﬁol y | z}moypfo@c@g group for the amino



20 Wits in "Protective G oups in Organic Synthesis"

and the protective groups of which may be cl eaved in
WORO00Z/008E8BN fromthe |igerature in the RPOWER2006/063611
the synthesis sequence to ornr conmpounds of fornul a

(1), are known fromthe literature, or their synthesis

‘1s descri bc%‘r’bb “EI%%(?Z@Q%ZVQI&(WH embodi nents, or

they may be pr pare sr ng nethods of
synt hesi s known fromthe Irterature or anal ogously to
met hods of synthesis knovvn fromthe Irteratur& as

descri bed for viationys sredigiy canss gy
Bobovckr et b 2omrspondha RahiE br anKARAA D Ho gent dhckt as

1979 or in P. Dme]tbblieﬁerchmncm chloBbfoongcaved teti@aoride, ether,
Left 2003, 4197. i 007/ 003536 -42- PCT/%P2006/O§ }%
Fragments bri dé%'ﬁa FeREany, ﬁb?f%{be  PENEETE- dQlUERBRFSIpNITrTe,

formula I1-1 Ordlrﬁéﬂ%lfoﬂ‘ﬁé{mfo%r s@?ﬂﬁ‘!ﬁph?dr*é%g%;%‘l’rﬁkgﬂor

48, 3474 or - J. \auir:@@@ra oatlonallyustnerpeeﬂer@pmfra@anmr@ﬂmc or

08 0200 TSR R P ) ATg. o

oxi dation usi ngréfet£big bt RhaRaalees Betvédt A00nd 160°C.
alkylation with an alkyl halide fromsuitable

benzepi ne precursors as described in the experinental -

section. 10 Fo e "
(1V), wherein Eg%%t%n rﬁaf ﬁ%’é ggg%’gétb%ﬁzﬁﬁﬁ Rppwﬁglﬂ?e free
A3, K1, K2, K3ack4 Oﬂhdnéﬂyan ¢helpfésemde as anmcrceabmtﬁtrmgragent

d duction of the |tro roup
a conpound of © r@?&p@%@ﬂrﬂﬂ%t(fﬁ F‘)‘arﬂﬁ ?\%{eﬁénﬁe of

X 11 3J +0 %b@t#ehle@e#ehhbie,—rmenyremeﬂd
' trimethylchlorosilane, hydrogen chloride, sulphuric acid,
methanesulphonic acid, p-toluenesulphonic acid,
phosphorus trichloride, phosphorus pentoxide, 2-ethoxy-1-
ethoxycarbonyl-1.2-dihydroguinoline (EEDQ),
N,N'-dicyclohexylcarbodiimide,
N,N'-dicyclohexylcarbodiimide/camphorsulphonic acid,
N,N'-dicyclohexylcarbodiimide/N-hydroxysuccinimide or
1-hydroxy-benzotriazole, N,N'-carbonyldiimidazole,
O-(benzotriazol-1-yI}-N,N,N'.N'-tetramethyl-uronium
_ tetrafluoroborate/N-methylmorpholine, O-(benzotriazol-1-yi)-
' N,N,N' N-tetramethyluronium tetrafiuoroborate/N-
ethyldiisopropylamine, O-pentafiuorophenyl-N,N,N’,N*-
tetramethyluronium-hexafluorophosphate/triethylamine,
N,N'-thionyldiimidazole or triphenylphosphine/carbon

5
anal ogously to J.
10
1, may be prepare
EF~
20
25 .
30

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



wherein A, A2, A3, K1, K2, K3, K4 and X are defined

as in enbodinent 1, as follows. 20 The reduction of
wire200t/00388®uUp i s for exaggl_e conveni ent | yPCHEPZH6/063611
out in a solvent or mxtu of solvents such as

wat er aqueous ammoni um chl ori de sol ution,

hydrochlorlc aci f r

formc acid, a%eﬁz" C&Z EIWI gggt&lﬁ%%%ﬁé‘glﬁ/ﬁgg dc?v W'th
nmetal s such astnimemylaﬂ@mmm tin or sul phur conpounds
such as ammoni um sul phi de, sodium sul phide or sodi um
dithionite or by catalytic hydrogenation with

hyd f
and 100 bar bt e Ao ofnpoEad bl SoRFaLERhul () may

5 w th hydrazine hawelvedalsort@ mgaed out enthenreactivey carbmxyhreamd
presence of a cata uch r exanpl e Raney
ni ckel , WD ZOO?IPU@%@GO gefier 063611
pal | adi um charcoal, platinum OXI de, pl ati num on
mneral fibres or rhodium or with conplex hydrides
such as lithium al um ni um hyd?i de, sodi um
bor ohydri de, sodi um cyanobqro ride,
di i sobutyl al um ni um hydr conyeniently in a
solvent or m xture of sol h asgwater, 5
met hanol , ethanol, isopropanol N'pen %ane
cycl ohexane, heptane, benzene, tol xyl ene, et hyl
acetate, nethyl propionate, glycol,
gl ycol di net hyl et her, di et hyl enegl yczﬁ di met hyl(Bther,
di oxane, tetrahydrofuran, N-nethylpyrrolidinone, or
N-et hyl -di i sopropyl am ne, N-Cl_5-al kyl norphol i ne,
10 N-CL_5-al kyl pi %’é?&h@to"ﬁ%@'éﬁé’ﬁ@ﬁﬁé@bé% Bfbodifment 1.
, trlethvl amne, pyridine, for exanple at tenperatures
bet ween -30 andhezBg@tionus trmrectmrqntlwelar\moot iaraisolvent
150C. (c) The ¢o nt s of ner al RR uQ
SRNH O 155 95 ToF Sretpelf FORRR eSS o
defined as in gkt iERtiarhideaRfthwhe Beditiondd et fsd @uch as
hydroxy or Cl-4-al kyl oxy group, a hal ogen atom or
: acetlc acid or camphorsulphonic acid or optlonally in the
15 presence of a Lewis acid such as zinc chloride or
copper(l)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
20 oven or as described in P.Wipf et al., Helvetica Chimica
| Acta, 69, 1986, 1153.
Compounds of general formula (1X) may be prepared from
compounds of general formula (V), expediently in a solvent
25 or mixture of solvents such as dichloromethane,

trichloromethane, carbon tetrachloride, benzene,
- chlorobenzene, toluene, xylene, hexamethyldisiloxane,

ether, tetrahydrofuran, dioxane, acetonitrile, pyridine,
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20

25

30

al kyl oxycar bonyl oxy or acyl oxy group whi ch may

optionally be protected at any am no, hydroxy, carboxy
20 200T/0D853Gr oups present_4py the usual pr RETER2006/063611
groups such as for exanpl e those described in T.W
Geene, PPGM Wits in "Protective Goups in Oganic

‘Synt hesi s" and o#ﬂ@né’l hqﬁéfo\‘@ser%bgﬂwm&c%bﬁgx rbE&nmlde

cleaved in a ner romth Iterature 1n
course of the s!\yM—Hlesclshemmelnmmjeﬁ'Nmydﬂ&ysuu@nmde or
of forrrula(l) r Ilterat

their synt hesi d-idr g?f‘%@ﬂa?‘ﬂet v C@ﬁté(?ﬂ}‘l i FlﬁEO’e
embodi ment s, oro.ww_ofmazom - mes@lr iétfarﬁétﬁvphr%nuﬁhng

nmet hods of synthesis known fromthe |literatuie or

anal ogousl y t otetraftueseliorate/ Symethyinerpkative @+ benzdtdazol-1-yi)-
literature as riJed, for .exampl e 07/,003

- 44- PCT/ Epzoogf@éﬁé\?ﬁetr?we@@é% g‘@aég‘ﬂé%r %Peﬁg‘ R4

RS S z Q\ I ~RethyRiisbpMiélati®eCof W éddlc(a\ﬁhyélblde kai

~acylation i) optional conversion of QI Q R5 O

N ~S Rz H\\tgmpesagges between -20 and 200°C but preferably at
temperatures between -10 and 100°C.

Other methods of amide coupling are described for example
in P.D. Bailey, 1.D. Collier, K.M. Morgan in

"Comprehensive Functional Group interconversions”, Vol.

5, page 257ff., Pergamon 1995 or in Supplementary

literature citéd therein.
i) 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, isopropanoliwater,
tetrahydrofuran/water or dioxane/water, in the presence of
an acid such as trifluoroacetic acid, hydrochioric acid or
'-sufphuric 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
iodotrimethylsilane, 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 hydrogenolytically, e.g. with hydrogen
in the presence of a catalyst such as palladium/charcoal in



10

(V) 5 For exanple they may al so be prepared according

to Scheme 3 by reacting a conpound (VII1) wth an

&y #80T/UD3836 where Q denaygs a hydroxy orPCT/EP2006/063611
Cl_4-al kyl oxy group, a hal ogen atom or an

al kyl oxycar bonyl oxy or acyl oxy group and Q| denotes a
hydroxy or = CLafisoldit ith i humanthlicthartiyehplacaat! v

be converted into Q after the 0 acylation Step by

saponi fi cat i on dimetrytfornamidsn danemﬁemmw@dmﬂi@’re dhelacial

Aoy ation My MRefabiS dolehas ol Hlesdifial B e goidsugh s

derivatives (Vihydjoghdidaauat tdraperaheelibcBiéénD@angr50°C, but
may be 15 prepared anal ogously to methods known from

the |iteratur e Phefemiy gt meun terapetsduex anduader addrogen

Gerivatives. 1 ROt oLl SR UReRu BN PR b o

any reactive groups present such as 20 hydroxy,

car boxy, am no,, al kyl am no or im no groups il
protected duri ﬁgpro{t%w?ﬁ@@ﬁ’ HRYOWRYRIceq BAS caved by the

Feact i on. w0 200370t I BaRRE B M WL
exanpl e a pr ot EetdtegivgrGrqupson Crghgidrdxthgsisup m ght

be the nethoxy, benzyloxy, trinethylsilyl, acetyl,
benzoyl, tert.-butyl, trityl, benzyl or

(bptr mddd?ﬁﬁér?éme ogp@h'@ral ﬁ)n';r’ﬁfpé ecting groups for a

carboxyl group m ght be the trinmethylsilyl, methyl,
ethyl, Cert.-butyl, benzyl or tetrahydropyranyl
group. A protecting roup for an am no, al kyl am no or
i mno group nrghﬂ(b acetyl lo trifluoroacetyl,
benzoyl ethoxvcérbon -butoxvcarbonyl

16

20

- 25

30

benzyl oxycar. bon{/\ yls,,imet hoxybenzyl or
2, 4- di et hoxybeniSH-K@routp amiRaddi t | ongh{)) for the
am no group, the phthalyl group. For ex e a

pr ot @@Hdroieh A QIPAP KT &A RE WY 5 R@'%remjgﬁﬁedjss W@mbodrment

trimethylsilyl, ‘Cthér protective groups which
used laptdt hei r rem)val are described in T. W Greene

\F;v IG‘e;\//E W’%ﬁd wh r%“rea%/tc'ﬁ%nql Bgsprci)tecp R anCy a pntoh?r%rsoxy
carboxy or thlol 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,
W0O85/00808 orin 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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'1991 and 1999. 20 Any protective group used is

optional |y subsequently cl eaved for exanpl e by
Wlzo03/808586 an aqueous S)gfgyent, e.g. | n VRCEEP2006/063611
i sopropanol /water, tetrahy@drofuran/water or

di oxane/water, in the presence of an acid such as

£l : id I , . . :
Loy PAABRRAE L n B SEiy BSsho BRI ornz
such may fdrtd)daktrmld.ﬂ}odrmépai@d aredbgooghy fr XV dE€oeret al. J. Med.
pot assi um _hydroxi de or means of ether splitting
6. g, qrnemh@ ése@mﬂgw%d@pem@dh $ Fadeié application

tenp en 0 and 100C, preferably at
tenpgjr% ures %@ﬁen 10 and 50C. 30 A benzyl,

nethoxybenzyl or benzyloxycarbonyl group, homever, IS

cl ea dro Si S r exanple, e.g. wth

hydr dErbarekagBeORLa e I Torrulaybs or it fiadlor Sxample be
pal | agi b‘éﬂe@lw&)@@étadrfhs?n @%é’tﬁrﬂhl BBrb'é%z%téb?@Bl' alkylation

et hanol, ethyl acetate, ormam de,

di met\nhgh armaﬂwhhald&a‘a:@n@wabte lmrmapene arte@ursroraasdi,esw}md in

2007/,003536 46t PC‘IE/ EP2006/ 063611 optionally w th

t he ;S*a%e%(P%W“SP aéﬁe%and such as hydrochloric acid at
tenperatures between 0 and 50C, but preferably at
roomtenperature, and under a h drogen ressure of 1

t o 7 Feaexapple, pﬁ@qrépglquottgme@ Mmulef;(l)a(s)merr@uyﬁeﬁgwtes a

grou aysd

ot aryPReH Sn S 1 K A IR PR o AR Fgfined s
a soleyerddiseab 1 amamtielwbgamd b reafuctien ofitted pitiotgrolip obla
acetonitrile/water at tenperatures between 0 and 50C,

but ﬁpmm@}%@me@éﬁaﬁr@@ﬁﬁut ature. 1o A nethoxy group

Is conveniently cleaved in the presence of boron

-
o

20

25

tribromde . in a sol vent such as nethyl ene chloride at
tenperatures betweer'-35%nd -25C. A

2, 4- di met hoxybengzV| up\AFtowever is preferably
cl eaved in trlfIXJoroa t| c/&am d in the presence of

anisol. 1a" A ten aA - but yl oxycar bonyl
group is preferab chI eaved treat nment wth an acid
such as trifluoroacetic aci dor hydrochl ﬂ[i c acid,
optionally using a solvent such as net tgy ene

chl ori de, dioxane or ether. 20 A pht haI yl group is

S{ smble% ﬁﬂ e£2v d3 It@l t&e }&r R nC(:?X are d\é%g agem %rrnbodiment
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
chioride solution, hydrochlorit: acid, sulphuric acid, phosphoric acid,

 formic acid , acetic acid, acetic anhydride with base metals such as iron,
zing, 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,
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am ne such as net hyl am ne, ethylam ne or n-butylam ne
in a solvent such as nethanol, ethanol, isopropanol,

Y or di oxane at,tenperatures Mmggg/oﬁgﬁﬂ
W@ g@@bmg‘g An allyl oxycarﬂ%nyl group i s cleaved
treatrrent with a catal ytic anmount of

K h sph di O bl
' o teypobin cBaeabL SRR SRbar Setitin et ErEn Ry ¥
int f‘rﬁo@ﬂhﬁ?%‘?‘%\ﬁthocforﬁﬂeQWSﬁéeQ@éh hasigHaEuRmium hydrlde

- norpholine or 1,3-dinedone at tenperatures between

and EoATmM ybpeﬁfaddaldeysochumwﬂoberqmdadar@iS@bdtMﬂidmwlum

h )
or 1 1873 R A Bttt R sTheERY BY G duRTR bater
sol vengthaHeh efifanchqsiypasdinpamtanaNheiid, efelbhyxdrie, heetane,
presence of a base such as

1, 4- dieazane cdplledp2 xdepe oethyhaceaiate; sipdeylatopianaiddlveadn

20 anfh H0Sinc 7 PG Aeala R ERARASURREREL

e “‘conpau nera
--rray hetral@gbfvesh,i Mineethyibefrolidinams, ldrrfﬁeﬁ'lwmdémropylamme

oS a e s SRk PSS e
T e i ottt e

Vol . 260°QV belyprefeareblybiedween 018%)50% .0 their optical
enanti oners and conpounds of general fornmula | with at
| east 2 asymetric carbon atons may be resolved into
(&Ee' TH GEThSSrRHIE b gefera®mR@si s of their

yS| cal - chem cal d| fferences using methods known per
se, e.g. 10 By chromatography and/or fracti onal
cryst aI lisation, and; if these conpounds are obtajned
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20

25

in racemc for mR y subsequently be resol ved
into the ena i onge above. The
enantioners are ted by col um
separation on ctHral'' an opti/cally active substance
which fornms salts or derivagbves such as evch Esters
or amides with the racem ¢ conpound, partl ar |

aci d%vl‘%'?gl RSORE ﬂtl:@d?r%edé iR MO Hhbddi ﬁ%lﬂ?Llsand d where

t here separa astereoneric mxtu

sal t € dén@leslalla}dmﬁysot ﬁus-aﬁ@ﬂcadmduppa galagentehenmsa s
of thﬁﬁ’ |fferences bn solubility, whilst the free
anti g @‘Yﬁﬁ ORI | OF FEXPXY B he pur e

di ast er eon’ﬁd!‘Frg%? Sgaﬁoﬂénﬁﬁé 'pV&Ebt\é@Sat%)ﬁa/ é}ﬁinéchxﬂo x?fcarboxy

sui t abl e agent active acl
are e.g. -Ohthi@-granps prefsenhby tifie tisualgrotective draups 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 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




di benzoyltartaric acid, di-o-tolyltartaric acid, malic
acid, mandelic acid, canphorsul phonic acid, glutamc"
j y c acid or quinic acid. An opti
\’g?tﬁoe ai coatwaol may be, ford Xanmpl e, (+) or (- /i-E)r?ezﬁt@t%OIﬁ%M
and an optically active acyl group in am des, for
.exanpl a (+)- or (-)-nenthyl oxycarbonyl.
Furtﬁbﬁﬁaﬁg%ﬁgﬁ%'conpounds of forrmula (I) obtained may
‘be converted into the salts thereof, particularly for
pharmaceutical use into the physiologically 30
accefcheme 3alts with inorganic or organic acids.
_Aci ds Emich may be used for this purpose include for
exanpl @ hydrochl oric acid, hydrobrgim.g acid, sulphuric
aci d, honi c acid, phosp Ic acid, fumaric
acid, id lactic a®l_-iNric acid,
tartaric L@ or maleic acid. WO P0O07/0B3536 -48-
PCT/ EP2006R063611 Moreover, if td®e new conpounds of
formul a &p? contain a carboxy grao 4 they may
subseque '9, if desired, be con Téd into the salts .
thereof with inorganic or|q E@ﬂg-opases, particularly
for pharmaceutical use intfo g e.&égfsi ol ot%l calgt% |3 Q.
acceptabl e salts thereof. J'PBB FREEE 1} O ' SO
pur pose include for exanple sodium hydroxide, -
pot assi um hydr oxi de, cﬁ%”@h yl am ne, ethanol am ne,
di et hanol am ne and driedMpand| am ge. As al ready
ment i oned her ei nbef on, 0 of genera
formula (I) and 10 the tduto enant i oners,
di astereoners and physSi ol ogi cal acceptable salts
t her eof have val uabl e ph col ogi cal properties,
particularly an antithro tic activity which is

_ 10
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20

pr ef e f i re o

e FoF SmBRAAEy oy sk Cerpiopafed ARG BISGREIED by

Xa- i rgadiingiangprapound (Wi)l) eitharpamiren(ilsg, wbefeQt danvtesa
i nhi bitory effect on rel ated

PTT, ti h
o huRy B e on e i Sod T ot e et fct or

Vi | agiid/r&tSdrbbrylokfet abyiSky arslid a6d -t déndtes Beydroxy or
conpounds” | isted in the Experinental Section were
i nveShigdtexyf geuphwhich raay eptionaliv brecomartsd ingh Qoafter the

fact f - et X . - ki A
moas ArURERT Stept N PRI ES HeBBlbed bpye. The
of pacylatisroatyl benearripiidut beteaireptof the mdyhionaloriditicess
chronmogeni c substrate by human factor Xa is
- det efl@FHbEdARAVEnet rical Iy at 405 nm It is
proportional to the activity of the enzyne used. The
i nhibition of the enzyne activity by the test
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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25 substance (in relation to the solvent control) is
determ ned at various concentrations of

Wesposrbsssgre and from th hs. the 1C50 is caEHEmed6/063611
as the concentration whi cﬁ inhibits the factor Xa

used by 50 % WMaterial: 30 Tris(hydroxynethyl)-am no

nmet hane buffer (100 mwbl) and sodi um chl ori de (150

mvbl ), pH 8.0 plus 1 ng/ M Human Al bumi n Fraction V,
RUr@ixaae bIR6tedbhd QRUPRFEI dr FIGRRB8/ A6 3oy,
Fact or Xa (pg:al |o%% , Spec. @WFP 217 1U ng, Y
breirmhoxudﬁm’ﬁhylawl,oacetyﬂ lpemﬁyl teﬁrb@tabmrltwb@@nzﬂrpr

P RIGBLE S " 1 (1 Koy Tor eath 5 reacti on

m Xt ure Test subst ance fi nal concentrati on 100, 30,
10, 3, 1, O. 0.1, O. 0. 01, 003, 0.001 El\/bl/l '
Protestipg gaeiRrs fo:(@ q@rb@fyl aroz@ BughtrP@sthédﬁ@é’mW%lb/ danethyl, ethyl,

[ bst ance or sol vent
t'ggtéll%t %Gﬁ%%t%@drwgbmoéﬁffer and 25 pl of a
65.8 UL Factor Xa working solution are incubated for
10 m nutes at ,37C. After the addition of | of, S
AP ABOGTAEP £ T FOINS IS 1 T, o AR £ th acetyl,
UMRRTHAGAY! BeRzoh SotRBRICBSRY, BACHLRGEadorg fOr 600

seconds af Eval‘uat | on” Det'er m ni hg t he” maxi mum
bienezylezyaripamylt Hemrhi maﬂr@sybermd 022, dndiaslihdxypenzpl group and

.nts , termnin b|t|on based on the
BBty Jon RectRe briey PR rl A Bhbbr acc vi ty curve
(% inhibition vs substance concentration). 25 4
Determ ning the 1C50 by interpolating the X-v
Fos @nsgmlﬁ:@ P(E@tﬁétéfﬁﬂ gmupd‘ﬁy an@fthyrwé gtcwa@égfg&el thiettymethyisﬂyl

20

25
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compounds prepared according to the i nvention are
C%eneral Icy wel |
her protective groups whlch may be used and their removal are described in
T.W. Greene, P.G.M. Wuts, "Protective Groups in Organic Synthesis", Wiley,

1991 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
triftuorcacetic 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 temperafures 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 palladium/charcoal in a solvent such as methanol, ethanol, ethyl

acetate, dimethylformamide, dimethylformamide/acetone or glacial acetic acid,
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tol erated. WD 2007/003536 -50- PCT/EP2006/ 063611 In
vi ew of their pharmacol ogi cal properties the new
Wirgo0n@e3assl t he physiol ggi cal 'y accept alP@€T&ERA0D6/063611
thereof are suitable for the prevention and treatnent
of venous and arterial thronbotic di seases, such as

1
\}ﬂfor%ﬁgmhethé %dlt%ﬁd’fgﬁﬁ@ﬁ tslﬁﬁtg é hS/@H@{BH@éCl@ %‘?ﬁr}éﬁ&atures

el n thronbosis usions a

tstpees Copred EOT(Drtmtmremmmpt acsdny teérﬁﬁé@)t@t)e,, aaddinder a hydrogen
occl usi qQn |n7 geri her.al di seases, and for
yeeEveitq r?gtoanB Pfeffﬁr al%ﬁ‘ enbol i sm

di sseni nat ed i ntravascul ar coagul ati on and severe

sepsis, for preventing and treating DVT in patients

Mmethemdxe@zbbgredpmmmlsbdwe tleaead imgthemresﬁrwei afean oxidising
and reatl ng ,cor.ona

B s B PRt e Y s methyiene

MG iaeBtofitriReiNdSetomiftiiaMditd ﬂﬂenﬁp@%tﬁ%@l@é&%&n 0 and 50°C,

according to the invention are suitable for

ki trefieraliy ot raor igypperating. t hr onbol ytic treatnent, such
as for exanple with alteplase, reteplase,

t enect epl ase, staphyl oki nase or streptokinase, for 15

A resteoity roupas QOh%ﬂT@ﬂitﬁﬁcl@aVechn the grassmce GMITbA tiilromide in
patients th all forms of coronary heart disease, for

apm@mw@ %mgmyé@?%CHHHdQ AblegiRsehires betwrRIr woans -25°C.

i nflammatory processes, e.g. In the treatnent of

pul monary fibrosis, for preventing and treating

A: Eehdmejhuquwnhyﬁ grosp, fh@nemremqm)fergblama\r%lan|tnf§uoroacet|c
Bf degendent ti.ssue 20 adhesi ons and/or the

Y & Ar@$Usue and for pronoting wound

heal | no processes. In view of their pharmacol ogi cal

20

25
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pr erties the new conpounds and the physi ol ogi cal |y
Autseb

Pkt e terathigyionecas fandrgéOu@ isopreferablyl deavad byreatment
kL TER b s ReRP P PR g o Pl R Ging -

sbmelnwumaé insthigae chrd?me\/\ﬁioﬁbnebr,@ﬂibrbe concl uded
that thronmbin Inhibitors or factor Xa inhibitors, by

inhibiting thrombin formation or thronmbin activity,

AR URMAS R (bl HRSEEDS) RRfeDrdl g prmen
armde «sacfe at maethplaamioe cathglaBinerec hd:rutylammé o1 aepbvept such as

t i whi t th t
mifiatdl pEANGH s BaRalslobe e et 6t dioang.at deaeeratuies
befWéedy 8d ahg gore. dyi ng of

An allyloxycarbonyl 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(l)chloride in a solvent such as
'aqueous ethanol and opticnally in the presence of a base such as
1,4~diazabicyclo[2,2,2]octane at temperatures between 20 and 70°C.
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neurones follow ng brain injury. Various studi es point

to the invol verent of thrombin in neurodegenerative
WiP269#083586r exanpl e fol l owing @ stroke, POI/EP2006/063611
2007/ 003536 _51- PCT/ EPZOGé 063611 repeated bypass
operati ons or traumatic brain injury. An increased

ami n ha erm strated sone days .
MBI eb e bip iy Gt odimaL &g 1 Eidlhed aney BB Zsoved into
tabF @nbaaomERO¥Ad b dlastdreomerd) causes a neurite
retraction, as well as glia proliferation, and
apoptosis in primary cul tures of neurones and 5

ging 2%%&8&%5%%)(!0?9@%1?%39%% ﬁ%ﬁ'@(fla | ?ﬁlﬁ%’%%lch occur as’

mcem@t@ mdzlyﬁtﬁe sﬁpdrb@db:ry&memd@ifs I@ﬁiﬂrﬁ;ﬁ\éﬁse/\ddf hAlIlnger N L. And
di sease indicated thrombin pla

Fr'tﬂl E ||—n 'f" &OPIgS i SEaTearkenistryt h\(@ @i W@awt@wcﬂgﬁ) into
thélb n&e?l%% rrﬁ'ieréléad%é)néa gag g%hé&ﬂké}ﬂu&élwm%?eastz

reac Ive I'n neurite plaques
asynirhetricrcarben aforio malyZieeiaseives iptat fheirtdiastétednaers loeethe

SR8 Rt L Wt BSTR FT B B Bebhie

| 'B)h@hroﬁ'l‘ﬁtb@ia‘ﬁ)hy%n%l%rfﬁé%rtloﬁ’épér?étﬁlhséﬁgﬁ )arkf if"’tﬁb&e é‘ém'pBunds

t'he cl eaving of the Pinto fragnent's which can be
aretobtaingdim radem@ rfmm§h©3f mayzhsiseguesthpbe resulead mto the
Mor ﬁoverS it h %cai) denonstrated that the-
NRPORBISRE PR H)nﬁl c%’fal al activation |eads in vivo
__...tot the d eration of nigral dG&a ,
-nourortcsThese findings |oud ono to concl ude that
rh%@@ajrtloavneréﬁre@a@febably sepaygtactly ﬁyluavm@@éafaugn on chiral
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P
ameca;tth:adif/ adowaubﬁagme:whﬁimgongs safts bhﬁgkizaitd/e\e«iswh as e.qg.
curs in, pati with Parkinson's disea
'%é%ﬁsc%&m‘d%@d@ﬁ‘ %@ rag@mie. %Tpo%ﬁi)'ﬂ?ét'fd&%rgg@mﬂééﬂprt@%
atcﬂyit‘éﬁ'cféfﬁlaﬁ %@Qlcgﬁéig%eﬂeéf %Qﬂr%fdrﬁﬁ ] theliiddtetorieric
era

pre I ntravenous
mmtwe of aallis or demtaiwee thwg aktgt,amem efe rcmﬁlhy I:msis ofthed

m/ kg by. oral, rout i ach admn red
diférsosd ingidfubhe: Wnstthe $RE ariRoaes iy he r6ased rbfh the pure
digtsrdomndridds fiRadrafbrRg i Sby thd Sctidheof JuRUBRY AGEhtsE@phcally
formul ated, optionally together with other active

astive paldlsds cominem usp 8ree.grotlee Pnand Letoimsmfitaranic acid or
d?@éﬁio?ftgrt&ncdég g, g:é) 't’o%r/] attarfe: &tid, VH'I.I:\PC 588 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 amides, for example, may be a (+)- or (-)-menthyloxycarbonyt.

-Furthermore, the compounds of formula (1) obfained may be converted into the

salts thereof, particularly for pharmacedutical 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, phbsphoric acid, fumaric acid, succinic acid, lactic

acid, citric acid, tartaric acid or maleic acid.
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15

starch, lactose, glucose, mcrocrystalline cellulose,
magnesi um st earate, 30 pol yvi nyl pyrrolidone, citric

WO 2007/008886¢Cc aci d, water ygwat er/ et hanol , PCT/EP2006/063611
wat er/ gl ycerol, water/sorbitol, water/polyethylene

gl ycol, propylene glycol, cetylstearyl alcohol,

car boxynet hyl cel |l ul ose or fatty substances such as

0816 Y0 A0 LR P4 AR AR o v

rpay snbsequetiyy didiesined, hectonastedl inionthersafie aierdof whth éarganic
capsul es, powders, pensi ons or. suppaQsitories.

Th
H&oag! asp%[ﬁaubﬁﬁg?%ﬂmrmaggu&%l|L5§eaea@ébem@io@aiqeaély

acetylsalicylic acid, wth i
soidatre|hydradde, ggdassumdiydoxdde foyistdheagieming cethaoslamine,

nt agoni st's ..g.,.abcj xi.mab, eptifibatide, tirofiban,
(ﬁ%'bﬁgpg'gﬂﬁ‘? a\%ﬁtfﬂe'&ﬁyg‘amlea-i cal activators and
inhibitors of the clotting system and the reconbi nant

anal ogues thereof (e.g. Protein C, TFPI, .
Amalreahomentienedvhetreintieiols, the somponmis ohgernsrd! formula (1) and

R Pt BT Pl o
thergof hade Vﬁmf“@"mﬂﬂaﬁ?@fc@%f Préuase dvlisiaupbhehargombotio

inhibitors ( Ter bogrel perimental section The

a@ﬁi%wé@miﬁﬁéfgab%hﬁae onanegftRad opdhranbistor aeor Ka, for

D i L

effpeton thdralPEe T2ndand coldrainhitdiorpeffédteorceiated sésine proteases

' %Md%t%ﬁ?éﬁle 4B¥s Pﬁr@oﬁ%ﬂta%i@ﬁé@@é‘foir. n{gl!p)t()llréd;srfegﬂgbwg‘f&j Shmple

repared. Un| ess otherw se stated, Rf values were
 sligh a5, gewohinase, Bsipn lmdacter D dactgeX! and Eiar Ml

20
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pl ates (E. Merck, Dar mst adt, |temno. 1. 05714)
wi t hout chanber saturation. The Rf val ues given under
Theednepalintg Stek inibed gerimarntaleBeciminngeredndystigatzd for their

| um nip,um oxi.de 6 294 TL | ates (E. Merck,
eﬁgﬁ&qml’nﬁ?\ﬁlt&ﬂ ﬂ%ac{;’.rgga?ﬁ%&’”&nwlshout chanmber 25
saturation. The Rf val ues given under the heading

Rever sed- phase-8 (RP-8) were determ ned using
Medhes)- made RP-8 F2545 TLC plates (E. Merck,

t : ' 15684 | e .

=Ry RLfGto MeadU o P b ridden® SustRiB T e cuppitv g o
nitrsiaindiney piNA) veizaséd fiiven Hel sslolidedscruRBigiealt subdkrate by

chr omat o- )qgr,ap ic purification silica gel made by
hygegfacior & |§é£ée. rpﬁmq@gﬁ(qrtqmgscqlb{ a4 nmagt isgugportional to
tr%chlﬁgtg[az fife dRbythe BelTRETRABLRBN oF tRE BKLARE REVAPbY B test
substance (in relation o the solvent control) is determined at various
concentrations of test substance and from thfs the I1Csg 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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it is not clear whether the products are pure

stereoi soners or m xtures of enantioners and
WiCa2067/008886. WO 2007/ 003386 -53- PCT/ EP2(ROT/ERXAU6/063611
The foll ow ng abbreviations are used in the test
descriptions: BOC tert.-butoxycarbonyl DI PEA

y NE 4 . :
Fgéalc?é]”‘ﬁg% gg?fg@g]bﬁﬁh%@ﬁ.sgc%% hoALGEHAY LERESRAER: 77u/ml
fQr édcrazsdotionmikiuagol - 1-yl )-N, N, N, N -t et r anet hyl ur oni um
- hexaf | uor ophosphat e NaHVDS sodi um
hexanet hyl di silazide 10 i. vac.. in vacuo conc.

%?Eﬁ?%{ﬂ% ﬁ?%??nﬁ (%H&Bg#ﬁg%é@,(lfi[ﬁﬁl}%éd\'rd%hhws ARA/PBIOKM) Sfor each

réa¢timmmmdttuicazol - 1-yl ) - N, N, M Mt et r anet hyl ur oni um
tetrafl uoroborate TEA triethylamne TFA
trifluoroacetic acid 20 THE tetrahydrofuran. The term

| TdshapiiaAce-NHal cOfcerithitoR- Ry 30, 46Nt £9.5 8190 98P0.01, 0.003,

shown in the box: 25 The HPLC Ms data were obtai ned
O0@repMole fol | owi ng conditions: Method 1: Waters
ZQR000 mass spectroneter, G lson 15 Aut osanpl er,
HP1100 HPLC 30 and di ode array detector. The nobile
Fbasqyresed was: WO 2007/ 003536 -54- PCT/ EP2006/ 063611
AT water with 0.10% TFA

10 ul of a 23.5-times concentrated starting solution of the test substance or

solvent (control), 175 pl of TRIS/HSA buffer and 25 ul of a 65.8 U/L Factor Xa
working solution are incubated for 10 minutes at 37°C. After the addition of

25 b of S 2765 working solution (2.82 mMol/l) the sample is measured in a

15

20

25

30

photometer (SpectraMax 250) at 405 nm tor 600 seconds at 37 C.

 Evaluation:

1. Determining the maximum increase (deltaOD/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 [Cso by interpolating the X-value (substance concentration)

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

All the compounds tested had an IC5 value of less than 100 pmol/L.

The compounds prepared according to the invention are generally well
tolerated.



B: acetonitrile with 0.10% TFA time in min %A\ 9B fl ow
rate inm/mn 5 0.00 95 5 1.00 0.40 95 5 1.00 4.00

6]7.883 35 2 98 1.00 50 95 5 1.00 gt(ggFﬁggowogsaﬁ

sta lonary phase used was é@f X-Terra M5 C1
3.5pm 4.6 nmx 50 nm The diode array detection was

~carri.ed oyt at a th ran of 210-500, RM
IR 6 ORI T S OROOR, DDA %ﬁm\fb@@@@fvapd%@% theg

PRI AR PR ErdTefe i el anc

traatment eBrdricns arat artéenal Mrbmbmtlcmithses such @9fop exangie the
98 0 4.50.2.98 1.00 00 95 5
pfewqwearﬁ 25?5@%119* 8ﬁﬁe leq,¥eif fW&&’IbQ f@" weyerllig 5 v
: 5
5 f%%% Bt e Mt orfbr o TR MM P T OR8] plSusion in
ipbetacb .artzg‘etsdlsarmambmf@r meetm@@@d \W@@’ﬂn% pPAIMQRETEr '

0
embo |sm s/se-ll:r'ﬁﬁa%d in \t/é)s%'u arr'clo%gwia'ﬁon %n%i EFeAsep&s for
preventing and treating DVT in patients with exacerbated COPD, for treating
ulcerative colitis, for preventing and treating coronary thrombosis, for preventing

10 stroke and the occlusion of shunts.

In addition, the compounds according to the invention are suitable for
antithrombotic support in thrombolytic treatment, such as for example with
alteplase, reteplase, tenecteplase, staphylokinase or streptokinase, for
Wmmﬁﬁmmmmm—-
| 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
20  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
25  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 inhibitors, by inhibiting thrombin formation or
thrombin activity, may be valuable drugs for treéting Alzheimer's and
Parkinson's disease. Clinical and experimental studies indicate that neurotoxic
30 rmechanisms, for example the inflammation which is associated with the
activation of proteases of the clottihg 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,
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time inmn % 9B flowrate in mMm/mn 0.00 95 5 1.00
10 0.75 955 1.00 5.25 298 1.00 5.75 2 98 1.00
WO2008/W3B360 6.55 95 5 1400 The stati onaPgTIHREING/063611
used was a. Varian Mcrosorb 100 C18 col um; 3.5pm
4.6 mmx 50 mm Method 3a 20 Waters Alliance 2695, PDA

. A . )
PRSP Ry TR R RIS BT Ry 90p BerdBEinromoin
activity hageb e déroansteated isonmd daysnaftdd. [ROIpHErA nkrn@0dénage, for

oo dC e plSomeR Siettunal Dok saass apswe ragasion. as

o e o AR bl fmihy TSt LS
meIpPblaskias gelis 6ar assimrsan: sesat\eurabioh AgihoR004r BH(6), 783-

ARRF SR b t e R hE b "so

ARheRndrsifisease indicated that thrombin plays a role in the pathogenesis of
this disease (Neurosci. Letf. 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 vitro 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 microgfial activation leads in vivo

20

25

30

to conclude that microglial activation, triggered by endogenous substénce(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/palyethylene glycol, propyltene glycol,
cetylstearyl aicohol, carboxymethylcellulose or fatty substances such as hard fat
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5.00 10 90 1.60 5.50 90 10 1.60 The stationary phase

used was a Zorbax StableBond C18 colum; 3.5pm; 4.6 .

W 200%0035860 Met hod 5: Wagers Alliance 26FCT/HBR006/083611
Detector 2996 The nobil e phase used was: 20 A water

with 0.1 % TFA B: acetonitrile with 0.1 % TFA tine in

et PGB d pRI e s g o Py such

&s piain dr. &ated tdblétsDCapLAMesT povatens,i suspeysiphase suspokitseiss.
an InterchimHS Strategy 5 C18-2 colum ; 5pm 4.6 mm
x 50 nmm WO 2007/003536 -57- PCT/ EP2006/ 063611 Met hod

The N&kROE drid%r!frr%l tﬂ@%@i?sm%@ﬁc%ﬂe?&b ab?@@attsﬁ'ﬂ%réﬁ?bhéﬁbe

phase use 0°1% T B:
Lw@éttbﬁraneitﬂtleaw mrcocmmzﬁmmmth mtyiaahmyhc md%nthlmlwbrtaltseof
00 0.10 9 2 98

déa%@t/aggg@aglogg's% G5 f ﬁglrn?geggege o%ar%t‘a%gnisg‘so(ez.g.1gbc:|><|mab,
eptifibatide, tirofiban, roxifiban), with physiological activators and inhibitors of -
the clotting syste'm 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.

20

25

30

The Examples that follow are intended to iliustrate 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, Rr values
wére determined using ready-made silica gel 60 F2s4 TLC plates (E. Merck,
Darmstadt, item no. 1.05714) without chamber saturation. The R values given
under the heading Alox were determined using ready-made aluminium oxide 60
Fas4 TLC plates (E. Merck, Darmstadt, ltem no. 1.05713) without chamber
saturation. The R¢ values given under the heading Reversed-phase-8 (RP-8)
were determined using ready-made RP-8 Fas4s TLC plates (E. Merck,
Darmstadt, ltem 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 um)
was used. Unless moré 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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The stationary phase used was a MerckChronolith
SpeedRod RP-18e colum; 4.6 mmx 50 nm 15 WO

Mib@%@@@s 58- PCT/ EPZOO%@OG%H Exanpl @(%];/EPZOO?/OGSGH

(5- brono-t hi ophen- 2-yl )~¢ar bonyl am no] - N-

2 3 4, 5- tetrahydro 1 H

DR SBAESR abS E B RLPRe Ry 1 o aci ¢

Boqj tro- Ztgnélbéto;(%grgbﬁgro 1H benzo[ dI [azep| ne 8.4 g
mol

29.0
élHEﬁ\ﬂ uorl%@ﬂ@ﬂﬂuscrprﬁpvhamlaes 4,5-tetrahydro-1 H 1o
o[d] a ed under a nitrogen
alteﬁzospheré\? ﬂgﬁhﬁfoi%é?ﬁ@ghanol and conmbined with 5
gdt. NaOH sdattiratgt ( 5099 and stirred for 2 h at 70C

The nmethanol is distilled off using the retaF~
Revaper et eMou(§e reSl dde is combined with water and

- |gxf(act ed \A%‘ﬁg{géﬁﬁéﬁ%otﬁg@:@gl F@?ﬁ? 5t8ﬂr_' ﬁe‘f’f’i lglg)'tnﬁm]ls

phase is
Sodi um chihexefleorephasprate dried on sodi um suI phat e

_ I%lnﬁw‘i?iporat ed %gr%ﬂ%ﬁ?’kﬁé’%‘gc Yield: 5.1 g (91 9%

idisl or ongt bapgs et hanol = 95:5) G oH121\ 1202 (192. 22)
20 Mass spectrum (I\/H-H)+ = 193 (b)

et hyl - Toncemtoatd 3, 4, 5- t et r ahydr o- 1H benzo[ dl azepi ne
5.0 g (26.0 ngg)z

Wi tr 0- 2 ANYEES et r ahydr o- 1H benzo[ d] [ azepi ne are

Nked in A2mebh@-rdrphdfife 1 nol ) formc acid with 15.5
m (208.1 nmol ) formalin solution in water (37%,

Ri th sti r.retﬁgtm@faqt@rom tenperature, and stirred
The reaction mxture is nmade

dl kal i ne wi't 'I('Iaﬂ—l' solution (50%9 while cooling wth
TBTU ce bammoemaothimwvm N-gsttambtintyiromiuby | et her .
The organi c phase

i tetrafluo roborate
TEA triethylamine
TFA . trifluoroacetic acid

THF - tetrahydrofuran.

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

S

Th_e 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:



dried on sodi um sul phate and evaporated to dryness i.
vac.. 30 Yield: 4.8 g (90% Rf val ue: 0.65 (al um nium
WK 2007/0035860r onmet hane/ et hap = 95:5) WO ROTEFP3D8863611
-59- PCT/ EP2006/ 063611 C1 H14N202 (206. 24) WMass
spectrum (MtH) + = 207 (c)

etrahvdr o-1
%Fz]bgttla@a‘g%oél-ﬁ: -ylamine 5 4.8 g (23.2 mmol)
B3-avetdnytrilerwith Oct0%, TFEAL, 5-t et rahydro- 1
H benzo[ d] azepine are dissolved in 45 nm of net hanol
and conbined with 400 ng Pd/C 10% The mxture is

- tim@rn%ﬁﬂa/ﬁd)@/ | B PagS; r3iePa ,ﬁ|¥M|‘.h at room tenperature

or 5 hours. Then the

at 3 bar drogen. pressure

5 0Ot al yst PB f|5tereﬂ106ff and the filtrate is 10
eyvapor at e Yield: 3.9 g (96 %9 Rf val ue:
OOA@G (al uﬁ‘?nl u OXI ﬁ@ﬁ di chl or onet hane/ et hanol = 98: 2)
AQALHI6N2 $176. 86) Magg spectrum (MrH)t = 177 15 _
: agg 3-am no-tetrahvdro-furan-3-carboxylic
43%1 d- hydr 8chl 098de 308 g (15.1 mml) -
ent . - byt oxygar bo am no-tetrahydro-furan- 3-carboxy .
. 4?‘?(%: aci dggre |ssof¥)gd in 150 m of 1-nol ar
10 hydrochloric acid and stirred for 1 h at 20 room
iﬂe nperature. Then the reaction mxture is |yophilised.
Theettationary Rhasectsag WaesoXdSHOMY ¢4, cs@ymnaés‘ium 4.6 mm x
52 trum (MrH)© = 132 25 (e)
Fﬁ 5- br ono- t hi ophen- 2-yl ) - car bonyl am nol - t et rahvdro- f
ur an- 3- carboxyllc acid 3.1 g (14.9 mol)
car box in 50 m
TRedliooR alray ARRENGh St Al Ll vevlenots Fange q619-500
15— pbdiionyl chloride with 30 stirring at roomtenperature
and stirred for 3.5 h at reflux tenperature. Then the
reaction mxture is evaporated to dryness.
Method 2:
Woaters Alliance 2695, PDA Detector 2996, ZQ 2002
20 The mobile phase used was:
A: water with 0.10% TFA
B: acetonitrile with 0.10% TFA
25 timeinmin %A %B flow rate in mifmin
~0.00 95 5  1.00
0.10 95 5 1.00
3.10 2 98 1.00
4.50 2 98 1.00
30 5.00 95 5 1.00

The statlonary phase used was a Waters X-Terra MS C18 column, 2.5 Hm, 4.6
mm x 30 mm
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2.5 g (14.9 mmol)

3-am no-tetrahydro-furan-3-carboxylic

WO 2o0%/008836 or i de are di_ggol ved in 2.0 mMpCtAERP006/063611
mmol ) TEA and 150 ml acetonitrile and conbined with WO
2007/ 003536 -60- PCT/ EP2006/ 063611 5.9 m (22.4 nmmol)

N, O-bis-(trinmethylsilyl)-trifluoro-acetam de with

stirring and refluxed for 4 h with stirring. The
Methotdidon mi xture is conmbined with 4.1 m (29.8 mmol.)

TEA and. t he |_ution_ of the prepared acid chloride in
Vggéﬁ? g‘ﬂ@é‘?@rﬁ%% b FDQA DetectoradP%or 15 nin at refl ux

THRBEHA Hﬁﬁsé‘ﬂﬁeé .cooled slowy to room5
tenperature. Then the mixture is evaporated to dryness

A: watacwith OhE3%eBfAlue is conbined with water and

- ol ar., .sodi r ate solution and washed wth
Bgiagplﬂ/ 'tr'getwgﬁ.raﬁcﬁ/éb%eous phase is adjusted to pH 1
with 20 ml conc. Hydrochloric acid, the precipitate is
suction filtered and dried at 50C in the vacuum

- tigigyinginc ufifoar 8B 10flow edte:inBnlBnip (75 %  CLOHLOBr NO4S

(#20. 16) ss gpect (MH)- = 318/ 320 (brom ne
Ol' sot opes) "(f) 3 108
035 (5- br og®- t hfophenod- yl ) - car bonyl am nol - N- ( 3- net hyl -
é3,4, 5- amde_700.0 ng (2.19 mol)
52T (5- br ofp- t hPphehDO-yI ) - car bonyl ani no] -t et r ahydr o-
fay an- 3-carboxydic aghd are conbined with 890.0 ng
(2.34 mol) HATU and 20 601.0 pl (5.47 mmol) NWMMin
60 Ml DV thSstirt.DAig at room tenperature and
irred f 10_m n. en 385.0 ng (2.19 muol)

6 -émst hyl -%3 4?5-te1-a§hydro-l H
benzo[d]azepin-7-ylamine are added and the mxture is

20

2

30

stirred overnight at 65C. The reaction mxture is
The statismarphasevased waad Yartian Bictosarthy@d 6d&rcofumn; 3.5um; 4.6

solution, the precipitate is filtered off
m&ﬁg%&ﬁ%i ed by chromatography 25 on al um ni um oxi de
(el uant: dichl or onet hane/ et hanol 100:0 to 98:2).

Yield: 850.0 ng (81 %9 Rf value: 0.62 (alum nium
{ige3a di chl or onet hane/ et hanol = 95:5) C21H24Br N303S

m&%@é-ﬁ%r}d@g@g%&?ﬁ%ﬂgwﬁf = 478/ 480 (broni ne

i sotopes
The mobile phase used was:

A: water with 0.1% TFA
B: acetonitrile with 0.1% TFA

timeinmin %A %B flow rate in ml/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
5.0 95 5 1.00

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

mm X 30 mm



3- [(5 chl or o-t hi ophen- 2-yl) - carbonyl am no] - N- ( 3- net hyl
5-tetrahydro-1 H

WQ]%%@HPQ%@%@n 7-yl)-tetraggdrof uran- 3-car UBQTJERQ@@/%SG”

am de WD 2007/ 003536 -61- PCT/ EP2006/ 063611 N p D

Y3 N3 ,Np (a) -

benzvl 3-[ (5-chl oro-t hi ophen-2-vl)-carbonvlam nol -tetra

gvgro-[uran 3- carboxylate 5 1.59 g (9.8 nmol)

€ o-t hi ophene-2-carboxylic acid is dissolved in

@Iemﬂw and stirred with 3.61 g (10.7 nmol ) benzyl
_a -

et rahydro-furan-3- carboxylate and 3.46 ¢

mmnebﬂerph)asé'B%ﬂm 4.3 M (39 nmol) NWM at room
erat ?é?r 20. h. .Then the mxture is evaporated

5 egw& 5 fREMIHACI® chr omat ogr aphy on silica gel
H@c@ﬁfﬁ:trsl@hﬁh'ﬂo’f@%‘%ﬁﬁiﬁ%{dﬁ hanol 100:0 to 94:6).
d: quantitative Rf vaI ue: 0.59 (silica gel;
d| chI or onet hane/ et hanol = 9: 1) Mass spectrum (MH—I)' =
6 (ehkorij ot opes. .
tlg%i hﬁ'@h oﬁ’% r{ﬁphﬁ%""ég’ﬁ }"Eé]“ﬁbnvl ani nol - t et r ahvdr o-
of@o an- 3- cgsboxgllc 1801 d 3.6 g (9.8 mmvl) benzyl
_ (5-chl oro-thi ophen-2-yl)-carbonyl am no] -t et rahydr o-
10 4’L‘fi&furan 30car86xyl 468 are dissolved in 60 nl of
58dranol aqg co |nexi1I6 th 39.1 M (39.1 mmol ) 1-nolar
aqueous sodi um ydrOX| de solution and stirred for 6 h
5680 room genpet@at ures0After evaporation i. vac. The
residue is conbined wth 1- nolar aqueous hydrochloric
acid while cooling with an ice bath, the precipitate
Thé SEANIrIaPP phhb ' %@% ! :
TR SRAOET phavd BSSE vaRGy SO SaoREPC LI BoARL T 4.0
15 mmixl{xmngel ; di chl or onet hane/ et hanol 9:1)
Cf oHf 0CI NO4S (275.71) Mass spectrum (MH" = 274/ 276
(chlorine isotopes) 30 (c)
Vetihddsehl or o-t hi ophen- 2-yl) - car bonvl am nol - N- ( 3- net hyl
_ 4 5-
Waters Alliance 2695, PDA Detector 2996
The mobile phase used was;
20  A:water with 0.1% TFA
| B: acetonitrile with 0.1% TFA
time inmin %A - %B flow rate in mi/min
0.00 95 5 5.00
25 0.20 96 5 - 5.00
1.35 2 98  5.00
1.55 2 98  5.00
1.65 95 5 5.00
1.85 9 5 500
30

The stationary phase used was an Interchim HS Strategy 5 C18-2 column :
5um; 4.6 mm x 50 mm




10

15

t et rahydr o- 1H benzo[ dl azepi n-7-vl ) -tetrahydrofuran-3-c
ar box%l ic acid WD 2007/ 003536 -62- PCT/ EP2006/ 063611
Wi de0PI09BaBEd anal ogousl y.g0 Exanpl e 2(a) PCIEP2006/063611
3-[(5-chl oro-thi ophen-2-yl)-
car bonyl am no] -t etrahydr o-f uran- 3-carboxylic acid and
Meteidw! -2,3,4,5 5 :

et rahydr o- 1H benzo[ d] azepi n-7-yl anine with TBTU and
W@herﬁpfi/!m@eazﬁa%om A at99@ wi th subsequent

hr omat ography wi th al um ni um oxi de
h‘g)r?t‘ﬁg gﬁ%?g%ﬁshane/ et hanol 100:0 to 97:3).

ledat@rmﬁtﬁ (%]%‘Tp,al ue: 0. 63 (al um ni um oxi de;
i chl or onet hane/ et hanol 95:5) 10 C21H24CI N3G3S
.apptoniiriamith Gh%cTrAm (MH) + = 4347436 (chl ori ne
i sotopes) Exanple 3 15
5- chl oro-t hi ophene- 2-carboxylic -
tawd th i 1-%R&- c 6B opflopyhte2indmfmin t et rahydro-1 H .
Oﬁﬁ zo[ d] a6§p| n-7-yl car banoyl ) - 1-nmet hyl -ethyl]-am de O
[>- N9 c 220 (&0
02t 5- chl og- t hgopheapd- yl) - 4. 4- di et hyl - 4H oxazol - 5- on
e 1.0 g (4.0 mmuol)
221Q (5- chl &r o- tBBoph.’éﬂOZ yl ) - car bonyl ami no] - 2- net hyl - pr
q oni c Cld Blpacetlc anhydride are stirred
for 1 h a The% he reaction mxture is
3empor at egsto gryneggo 25 Yield: 927.3 ny (100 %
COHBCI NO2S ;\229 68) Mass spectrum (M+H)' = 230 (b)
Tﬁi‘ecﬂﬁ@fdﬂm RNeph ueed nasa MexgkClromolith SpeedRod RP-18e column;
trﬁin%ké)l ng cycl opropyl -2,3 4,5 30
H benzo[ d] azepi n- 7-yl car banoyl ) - 1- net hyl -
tth | -am de WD 2007/ 003536 -63- PCT/ EP2006/ 063611

200.0 pl (10.0 pnol) of a 0.05 nol ar

2- (5-chl oro-t hi ophen-2-yl) -4, 4-di et hyl -

oxazol -5-one solution in toluene/acetic acid 9:1 are
conbined with 200.0 pl (10.0 pnol) of a 0. 05- nmol ar
3-cycl opropyl -2, 3,4,5-tetrahydro-1 H
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benzo[ d] azepi n- 7-yl ami ne solution in DMF and 1.7 pl

é\lo O pnol) DI PEA, 5 heated to 80C overnight and |eft
@20@?{6035&‘562 days at roaqggtenperature. THRCTIERZNNGHIE3611
solution is filtered through basic al um ni um oxi de. and

+ the filtrate is evaporated down i. vac.. Yield:

Wg[btﬁtive Rt value: 3.31 min (HPLC-MS, nethod 1)
6Cl N302S (431.99) Mass spectrum (MH)+ =

432/ 434 (chlorine isotopes) Exanple 4 15
S{{eHiromo-thitphehedgh) Backoiydaminod-Nat3-theih {2, 3 4&3 tettam/dro-1H-

[ 3- 2 2.tri t 5-t et d
GergeldetenaraiHEA R drerailc Armie o o - n
SNI/ NI/ cl FF(a)

2-[(5-chloro-thi ophen yI ) - car bonyl am no] - 2- net hyl - pr

opionic acid 20 4.
5- chl or o-t hi ophen&='2 c Cld are conbined with
8.0 m (110.7 mmol) |nyN I\prldeln 250 m

di chl oronet hane with stirring,at Ben‘perature and
stirred for 3 h at reflux terrpeloatu e/ Then the
‘reaction mxture 1is evaporated to dryness. 25 2.9 g
(&6p7. T-nmitrot2,3 2 Stdtradyidso bklyenm [dfdadpiee conbi ned with
8.0 m (30,4 rmol)

(trinmethyl yl)-trifluaro-acetamde in 300 m

N
Sa%st(g%ot rmad) Gt %@@‘FQ"V'H@“E’E‘{U? 3. rietanydip-His h at

R B TRES B isBendol JrBEn b bR ot B RS RS
npetbpaolethdacd rdbickd avithd® miliNaGH rdolutaodt 5:0%) andi atirretl ifor 24 at

7@9@ 15 min at reflux tenperature and then slowy
led to 30 roomtenperature The reaction mxture IS

T gL T

156

20

.25

30

VVI thvvat er and 2rm| ar SOdI um arbnat e soI ution and

caabtinat with 26097 @uBsg6actied withasriEPaiEhyeterl Thei ctrbamc
pwagf% ﬁl%\gaﬁqﬁé‘{gﬁgﬂ‘a%ﬁ% Wb el (%B@/S)ear{ds saefdjéjosdtum c%?or%?'e solution,
dried on sodium sulphate and evaporated to dryness i. vac..

Yield: 5.1 g (91%) |

Re value: 0.28 (aluminium oxide; dichloromethane/ethanol = 95:5)

C1oH12N202 (192,22}

‘Mass spectrum:  (M+H)" =193

(b)  3-methyl-7-nitro-2,3.4.5-tetrahydro-1H-benzo[dlazepine

5.0 g (26.0 mmol) 7-nitro-2,3,4,5-tetrahydro-1H-benzo[di[azepine are miﬁed in
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 70°C.’
The reaction mixture is made alkaline with NaOH solution (50%) while cooling
with an ice bath and extracted with tert.-butylmethylether. The organic phase is

dried on sodium sulphate and evaporated to dryness i. vac..

Yield: 4.8 g (90%)
 Rrvalue:  0.65 (aluminium oxide; dichloromethane/ethanol = 95:5)
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Hydrochloric acid, the precipitate is suction filtered

and dried at 50C in the vacuumdrying cupboard.
WiCk2007/608536 (86 % 5 COHlggl NO3S (247.70) REEAEP2006/063611
spectrum (MrH)' = 248/ 250 (chlorine isotopes) (b)
5-chl or o-t hi ophene- 2-car boxylic

@& HY; zyggggngl-l [3-(2,2,2-trifluoro-

acetyl tetrahydro-1
Mﬁﬁ%ﬁﬁ@#dyazep(M*FlecarbéﬁﬂylI-ethyl} 10 ani de

Prepared anal ogously to Exanple 2-c from .

2-[ (5-chl oro-thi ophen-2-yl) -

(ERr b@niredii203 4 - RetaRyd rd 1 A Yoy 8L n-ﬁm amine
3-(2,2,2-tritluoroacety
tetrahydro 1H—benzo[d]azep|n 7- yI) amne with TBTU and

A o8 U QRO Dt TD0L Sy AP S8 e
c%soRfecMal Afem| Of Aletharidl and cgedbingd adth @oomeRme/ ‘Hl%al’ﬂﬂe
C21H21Cl F3N3(3S(487.92) Mass spectrum

1)
mJX%%/&é@fp@ﬁn%hem@ 5 Rt gpeariuset B@gmr@pgrature at3 bar
hg fJOHéN ﬁ%r%ﬂﬁfﬁiw%faﬁ'ﬁ@é)( ata :{jlrs f}ltfrﬁl off and the filtrate is

etvepmz{tek] dzwnpl vas.7-yl ca rba rmyl ) et hyl ] - am de 250
p 500.0 ng (1.03 mmol)
gh t?r%(é}%@phene 2-carboxylic acid-N{1-nethyl-1-[3-
F(f%a&eZotse (fdmmrrmzr%eddé h&n&oﬁeﬁhéﬁé/{a@ﬁ%{ 9976 2
enzo%jd azepi n-7-yl carbanoyl |- 30 et e are
CcdﬂtusNaé Bh 637 O my (4.61 mmmol) pot assi um car bonat e

and m of water with stirring
I\)A#Srlsg)&ﬁrya\‘per ur and W]_I)(?EOO?/ 003536 - 65-

PCT/ EP2006/ 063611 stirred for 3 h at refl ux

15

20

25

30

terrperature The reaction mxture is evaporated down
3-amino-tetrahydro-furan-3-carboxylic acid-hydrochloride

3.5 g (15.1 mmol) 3-ten‘.-but0xycarbonylamino-tetrahydro—furan-S—carboxyfic
acid are dissolved in 150 mi of 1-molar hydrochloric acid and stirred for 1 h at
room temperature. Then the reaction mixture is lyophilised.

Yield: 2.5 g (100 %)

CsHeNO3*HCI (167.59)

Mass spectrum:  (M+H)" =132

(e) 3—[(5~bromo-thiophen-Z-vI)—carbonvlamino1-tetrahvdro-furgn-B-carboxylic

acid

3.1 g (14.9 mmol} 5-bromo-thiophene-2-carboxylic acid in 50 mi
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 reaéﬁon mixture is evaporated to dryness.

2.5 g (14.9 mmol) 3-amino-tetrahydro-furan-3-carboxylic acid-hydrochloride are
dissolved in 2.0 ml (14.9 mmol) TEA and 150 ml acetonitrile and combined with
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20

25

30

vac., the residue is conbined with water, the
precipitate is filtered off and dried in the vacuum

WICYR0O7/00958Gr d at 50C. Yighd: 340.0 ny (8PCY/ERB06/063611

val ue: 0.20 (silica gel;
di chl or onet hane/ net hanol / conc. Anmmoni a sol ution.

- 88 :@8(/2% Wo (oM ﬁsﬁg{egrﬁé% @%hng@@ é&ﬁ?&ﬁw&dﬁs‘\}wtﬁ Mrﬂ‘lhg and

ﬂeﬂumd far alpth guith-Qirdrag. bOWey réaction mixture is comblned with 4.1 mi (29.8

Beiebiol h azbipna splepaiirbghprad Feligowe SO mhperiontle,
ét?rredl\foﬂ-% -4 rmﬂt@nﬁﬁe g?gﬁ;é ?and then 80%-8 slowi%/ to room

| or o-t hi ophene- 2-car I c aci -1-
temp@r&turﬁ t Ehembtyalmpdare- lbavap{JIda]tm tpdnngsyli. omcbatln@y@s)idteae is

doiibibed BT sn8 et celliunt cadionall selbtidh aRY ke with
dTéiEy%ﬂner SThé qlgoas Ph@éénsteﬁj}@ﬁéaw el RRRKSA0 Ml 6hd.or

at roomtenperature Thé reaction mxture is

hlwdredﬂlwrl@ Acigathe precipitage sciustioadfideresl and dried ab5oTG indhe

m drying cupboard at 50C. Yield:
: \%ﬁhﬁﬁ'n%ﬂk@g&%\b éljvaI ue: 0.90 (silica gel;

\dei@hBCﬁ {B% Pene/ met hanol / conc. Ammoni a sol ution 25
:2)  C21H24Cl N303S (433.95) Mass spectrum (MrH)'
Qouwrw%s((éﬁpd‘ﬁ)ne |sotopes) Exanple 7 30

i op 2-carb
SRR 2 SLoBIHE (ramie pptores
benzo[ d] azepi n-7-yl car barmyl )-1-ret hyl -ethyl]-am de WD
1%007/ O[(()g %romo(iﬁi_ooﬁgwnf\ﬁ ggr /0919 a%i%o]—R/—( 3-methyi-2,3.4.5-

amide

700.0 mg (2.19 mmol) 3-[(5-bromo-thiophen-2-yi)-carbonylamino]-tetrahydro- .
furan-3-carboxylic acid are combined with 820.0 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[dlazepin-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 %)

Rt value: 0.62 (aluminium oxide; dichloromethane/ethanol = 95:5)
C21H24BrN: O3S (47840) _
Mass spectrum:  (M+H)" = 478/480 (bromine isotopes)

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

' benzo[d]azepi_n-?-yl)—tetrahydrdfuran-s-carboxylic acid amide
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15

20

25

30

NNSC Np3a 100.0 ng (0.26 mol)

5-chl or o-t hi ophene-2-carboxylic acid-N-[1-nmethyl-1- 5

WO 2087803686ahydr o- 1H bengg[ d] azepi n- 7- y| cREHAERZV)6/©63611
thyl]-amide in 5 mM acetone are conbined with 74.0 ng

(0.54 nmmol ) potassium carbonate and 21.0 pl (0.26

mmol ) i odoethane with stirring at roomtenperature and
stirred for 3 h at reflux tenperature. The reaction

mxture is mxed with vvater af rgom tenperature, the
precipitate is filtejeq rifed in the vacuum

drying 10 cupboard &t el g 6050 ng (56 9 Rr
val ue: 0.30 (silicaNgeV,; 0
di chl or onet hane/ net hanol /[ conc. Anmorm 56I ution =

(%S/HZ—DOD 3026 Qphe 2 ) ect rro-furan 3-

5- et fbéfﬁwd)x tbl nmet hyI 1- (3 nmet hyI , b- tet r ahydr o- 1

H benzo azepin-7- 20

K}I&gar banoyl ) - et hyl ] -t hi ophene- 2-carboxylic acid am de
g (9.8ymmel) &-chlpreettigphene-2-carboxylic acid is dissolved in 30 mi

AR Bt S e R -eimingdekeyFafaran--

damd»)ylﬂfefaﬁd $4b (?ocg@rs hﬂﬁ@l&ﬁ%ﬂ% ané @@ﬁﬂ’a‘gaﬁﬁnéljiN:ﬁﬁ@ dtlroom

acetonitrile an E is conbined with
ternperateg for2dper bem the intdee varaya@graje@ degnearal nmﬁe)d by

TR ey By “URRTRY TR oA H S oas)

Yaed7 40asiatve 67- PCT/ EP2006/ 063611 mol ) 1, 1
- bi | ph hi no) - f errocene-di chl oropal I adi un( |
Rf)V)a?Llfdé g&‘ Fﬁqﬁ/% 9‘3 &ﬁh@ﬁomﬁh@ne@@@ IF9%nd 57. 4

B

stl rred overnl'gh at roomterrperature evaporated down
Mass spectrum:  (M+H)" = 366/368 (chlorine isotopes)

(b) 3-[(5-chloro-thiophen-2-yl)-carbonylaminol-tetrahydro-furan-3-carboxylic

acid

-3.6 g (9.8 mmol} benzyl 3-[(5-chioro-thiophen-2-yl)-carbonylamino]-tetrahydro-
- furan-3-carboxylate are dissolved in 60 ml of ethano! and combined with 39.1 ml

(39.1 mmol) 1-molar agueous sodium hydroxide solution and stirred for 6 h at
room temperature. After evap_pration i. vac. The residue is combined with 1-
molar agueous hydrochloric aéid whille 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; dichloromethéne/ethanoi 9:1)

CioH1oCINO,S (275.71)

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

(c}  3-(b-chloro-thiophen-2-yl)-carbonylamino]-N-(3-methyl-2,3.4.5-
tetrahydro-1H-benzo[dlazepin-7-yl)-tetrahydrofuran-3-carboxvlic acid
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15

vac., the residue is conmbined with et hyl acetate and

.washed with ammonia 5 solution (5% and water. The

\W(Q2007/00BESE is dried on ggdl um sul phat e gUT/EP2006/063611
evaporated to dryness i. vacC.. The residue is conbined
with diethyl ether, the preC|p|tate IS suction

- filter and dried. Yield: quantitative Rf value: 0.71

(sil |'ca—gel petrol eum et her/ethyl acetate = 8:2) 10
Cl2H 6Q2SSi (252.41) Mass spectrum (MtH)' = 253 (b)

o Y o S BB Bt o S TSpA 8
- i |
Suba RIS SO Blenee i s

IS Se

- tetralgiroel fy-benZejdlarepin-7 edpreteswito IBIM dryadi T & |deTHF at room

soluti.on a stirred ove night at, 50C., The reagtion. .
Fheeta @R 8RB Db BUETe el oo mateorpp st afminium
oMid) (G4 RY dRAremERmeyithAnoldi0t & 9Bt hane. The

aqueous phase is acidified with 6-nolar aqueous
¥igldk 8¢tthoric acid while cooling with an ice bath, the

reRid t d in the
SART RS PPl Ao n adlEie ™% |0 Le
4, 84,GIREDES (4063, g@)wol / NaCl sol uti on (5% = 6: 4)

C7H402S (152. 17 \SS spectrum = 151 25 (c)
MRthSRELtiuns. et f'ib’l) t hi opﬁé"ﬁl@q&cﬁm'ﬁ'ﬁﬂ%@f?Pﬁﬁi nol - 2-me
thyl - propionate A solution of 6.0 g (39.4 nmol)

5- et hynyl -t hi ophene-2-carboxylic acid in 180 mM 30
Ekdinple 3conbi ned with 20.6 ml (118.3 mmol ) DI PEA and
13.9 g (43.3 nmmmol) TBTU with stlrrlng and stirred for

10 mi n. Then 6. Lé
Satlae- M%W%p@rgq%h%aﬁlﬂd}h[ 31cyclgaml A4 dhietrahydro-1H-

20

25

30

b@héétb:]ﬁzép?n SHIES B Wh@?fﬁy%‘t hyil-gAd erper at ure. The

reaction m xture 1s a orate ryness i. vac.
m xed WO 2007/ 003536 68 PCT/ EP2006/ 063611 with

et hyl acetate and washed W|th vvate and sodi um

. hydr ogen car bonat e soI ut i on, The or gani ¢ phase
is dried with s rated down
i.vac..

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

1.0 g (4.0 mmol) 2-[(5-chloro-thiophen-2-yl)-carbonylamino]-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 %)

CoHsCINO,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-benzo[dlazepin-7-ylcarbamovyl)-1-methyl-ethyl]-amide
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15

“Yield: 9.3 g (94 %9 5 Rf value: 0.71 (silica gel;

di chl or onet hane/ et hanol = 9:1) Cl12Hf 3NG3S (251. 30) .

- WEB2061He03536n (MrH) + = 2??_ (d) PCT/EP2006/063611

2-f (5-et hvnvl -t hi ophen-2-v car bonyl am nol - 2- met hyl - p

ropionic acid 10 9.3 g (37.1 mml) nethyl

B O B D AR ERR

proplonate are di ssolve
OKEFo o ne aotutivednvolubne/aéells aoid 47 4r& combinedlwitio 280.0 i

GORTR0l el B ZohReraryiai S uahiie T vae

bRz ds7AHEmire %hﬁcﬂﬁiﬂﬁlt\ffaw iy di@bloiABBIRER,

The aqueous phase 1s ace 3 nol ar ‘aqueous

heptadbioB @G overnight antdefpteestapiitfar 2 days bt tetoen tzmpérfataned The
'r%éc'g;%gu s(%@gt?e%%@‘tefr,%?ﬂﬁ&%ﬁ}% E‘gsigg@m”%g?rﬁ DRRRY Shd fhefiffate is

edhpbisPaBivRangdet hanol = 9:1) 20 G j H j NO3S (237. 28)
Mass spectrum (MrH)' = 238 e)
Yieldsqeamiative t hi ophen- 2- vl ) - 4, 4- di et hyl - 4H oxazol - 5- 0

FSo: TR ORnalsotalizd f) Exarmi e o-a from

O ROINIYE (E1-Fo)yret hyl -propionic acid in acetic
nhydride at 65C with subsequent purification by
RGPy (WHHE| || oo §a? Had(RhipriBe diaiapes)
(petrol eumether/ethyl acetate = 2:1). Yield: 3.1 g
(84% 30 Rf value: 0.67 (silica gel; petroleum
Egble dt hyl acetate = 7:3) CLl1HONO2S (219. 26) Mass

~spectrum (MrH)+ = 220 WD 2007/ 003536 -69-

PCT/ EP2006/ 063611 f
5§ﬂ? TRyRIAP! ﬁ_nﬁjg-ﬁ%mbliolaqi@-%}-ﬁgﬂthﬁ-1 -[3-(2,2,2-trifluoro-acetyl)-

20

25

30

\ _ - dl 0= )
254 5l @ idrehob AR AACR Amoy-cthylh-amide |

am de A solution of 150.0 nmg (0.7 mol)
2- (5-ethynyl -t hi ophen-2-yl) -4, 4-di et hyl -4H 5

oxazol -5-one in 705 m_of tolu d §50'0 pi acetic
acid is conbined wWith a N al
Na I
: F
-

(a)  2-[(8-chioro-thiophen-2-yl)-carbonylaminol-2-methyl-propionic acid

4.5 g (27.7 mmol) 5-chloro-thiophene-2-carboxylic acid are combined with 8.0
mi (110.7 mmol) thionyl chloride in 250 ml dichloromethane Wi_th 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-amino-isobutyric acid are combined with 8.0 mi (30.4 mmol)
N, O-bis-(trimethylsilyl)-trifluoro-acetamide in 300 ml acetonitrile 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 sclution 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



“solution of 134.2 ng (0.8 mmol)

3-nethyl -2, 3,4,5-tetrahydro-1H

Weh2Q0aPa3edd n- 7-yl ami ne igg8.5 ml DVF wi t PGTIERA006/063611
and stirred overnight at 65C. The reaction mxture is
evaporated to dryness i. vac., dissolved in

At Bietriy? @méra%eaétﬁmﬁ.‘%%se% AdfustdcPiodsH U rWi@f‘}‘ Qb ml conc.

al um ni'um oxi de I'trate 10 i s conbi ned
higtreehlotie acisk, dig piecipitate is suationdiltefad ard édeduabl SarG igthe

C, vacuum dryi ng cupboard. Yield: 260.0 ng
, "%@B%W&%@%&aﬁ 43 (RP-8; nethanol /NaCl sol ution -

Yiorf) 59 §¢ 2§/§122HZ5N3028 (395.52) is . Macc

: cpert rilm 96 WO 2007/ 003536 _70-
5 Exanpl e 9
i op 2-carh
@%%*F%?ﬁ“mt PR 1 oo 282D hlorineagigps?) 1
H benzo[ d] azepi n- 7 yl car banoyl ) - 1- net hyI et hyl ] -am de
5 rboxylic
(éltl d% . C CI,}/I .wy-g ol 3p(2.2,2- tnfluoro-
CI O NI~ IC
10 3-tr @lider oacetvl -7-nitro-2 3 4 5-tetrahydro-1
: H benzo[ d] azepine 12.5 g (51.39 mmol)
3-trifluoroacetyl -2, 3,4,5-tetrahydro- 1H benzo[ d] azepi n
P@epé\redi’é}\éﬁ) G {CERAMYRY 2-8Grcth ©- [@F)-%ﬁ@'rd-@ﬁobﬁeﬁ—@ 5@
(352.0 mol ()’ sul phuric acid 15 (conc.) and to
cobasiyiamipot-gnetivtipiarionis asichand 842 Mfmoyometvlov@ 3.4,5-
té\?él%dro-‘lH—benzo[d]azepin-?-yl)-amine with TBTU and NMM in DMF at room
15 ipmpprnhlrp with Qllhqpqllpnf filiration fhrnr:gh aluminium oxide
Yield: (95 %) _
Ry value: 0.65 (silica gel; dichloromethane/ethanol = 9:1)
Ca1H21CiF3N3O4S (487.92)
 Mass spectrum: (M-HY = 486/488 (chlorine isotopes)
20
Examg!e 5
5-chloro-thiophene-2-carboxylic acid-N-[1-methyl-1-(2,3,4,5-tetrahydro-1H-
benzofd]azepin-7-ylcarbamoyl)-ethyl]-amide
25
0
Nj%( Jltsf
N cl
OORSAY
500.0 mg (1.03 mmol) 5-chloro-thiophene-2-carboxylic acid-N-{1- rnethyl -1-[3-
(2 2 2-trifluoro-acetyl)-2,3,4,5-tetrahydro-1H-benzo[dlazepin- 7-ylcarbam0yl]
30 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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(659 and stirred for 1 h at 0C. The reaction mxture

is added to water, extracted with ethyl acetate, the
WiQ2APE0PRES® i s dried on ggdi um sul phat e RET/EP2006/063611
evaporated to dryness. The residue is recrystallised
fromethanol. Yield: 10.4 g (70 %9 20 Rr value: 0.78
dtipield for 30eAt reflug lférﬁb@%r@a”ﬁ{eeﬁéé%ﬂéh m1xt%5e Reva grated down i
Cl12H11F3N203 (288.22) Mass spectrum (Mt

vago thevesidae Jsrqombmeﬂamﬂuwatewﬁn@mrecwﬁta reridtereBUmff/ land dried

%ﬂﬁlée'ti/égﬁ&ar%éﬁ[}% 8P8?Igz%tp§or: 3-carboxylate 5.0 g (17. 34

el )34B-Gm|gf(85c9,ﬁ,pacetyl -nitro-2,3,4,5-tetrahydro-1H
'%) ﬁéd zep| ne In THE are conbined with 10.4 n
) (Silica gyl fa!nchlosorﬁemamwrﬁma@@l/a@wczsoﬁmmw aflytion =

% d for 30 mn at roomtenperature. The reaction
solutfon is conbined with 1.88 g (17.69 mmwl) sodi um
cz:@i-iwug@zamm 820 m of water and while cooli ng Wi th
nice ath a f@lg&lon of 3. 239132 18. 21 nmmol
8% ¥hkC rLWﬂrtyl r bonaT &9PH3 955 chiorinaesetgPas: ered in
and the m xture is stirred for 1 h at room
tenperature. Then the insoluble matter is filtered

Ex@fplelfe 10 filtrate is combined with ethyl acetate

and washed with sat. Sodium chloride solution. The
anl ri S suI hat e and e

S o rudRhEnecy Aty bR T ss ol v 5 opbyro-1H-

bgﬁgﬁqﬂézyﬁg ﬁa’ﬁ%ﬁgtﬁ h*é’?!%fﬁ'_' e hyll@' ' %j%HZo N204

(292. 33) Mass spectrum (Mi sobuten+H) = 237 (c)

8-nitro-1 ,3 4 5-tetrahvdro-benzofgl azepin-2-one /
7-nitro-1 3 4. 5-tetraghvdro- bénio[ﬁla%eoln 2-one 20

15

20

25

30

5.1 g (17.3 mol )\ tért. Vi o
7-nitro-2,3,4,5-fYetrah benzo[ dj a i ne- 3-
carboxylate in 50 ml of ethyl acetate and 70 m of
wat er are conbi ned with 8.9 g (41.63 nmol) sodium
net aper i odat e, rut heni um

.54 ¢ 1(’t2,. 60 nmol )
1@91%@@0(8*4@2@%@'1 Proficie B'9§h§'3$'r?r¢af§0>é)ﬂ'§ agiq- Nr[éd“ﬁﬁ'ry' 1-
L £P.
B3R Sy TR R P TR AL TG o
ceminried with 43.0 i (0.31 mmol) TEA and 27.0 pl (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 %)
R value: 0.90 (silica gel; dichloromethane/methano!/conc. Ammonia solution =

80:20:2)

C21H24CIN303S (433.95)

Mass spectrum:  (M+H)" = 434/436 (chlorine isotopes)
Example 7

'5-chloro-thiophene-2—ca rboxylic acid-N-[1-(3-ethyl-2,3,4,5-tetrahydro-1H-

benzo[d]azepin-7-ylcarbamoyl)-1-methyl-ethyl]-amide
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acetate and washed with sodi um di sul phite sol ution

1099 and sat. Sodium chloride solution. The organic
Ra2@07/803%36d on sodi um sghphate and t he fHGT/Eﬁ?é)OGl’%SGH
evaporated to dryness i. vac.. The residue is

di ssolved in 60 M dichl or onet hane, 6.0 m TFA are

added and the m xture is stirred overnight. 30 The

reaction solution is evaporated to _dryness i. vac.
conmbi ned wi th dichl oronet han hed with wat er and
sat sodi um hydr ogen /CanbOwre r| ed on
sodi um sul phat e and¥ evte to dr ss . vac.

Yield: 2.3 g (65% WDO~2007/003536 -72-

PCT/ EP2006/ 063611 Rf value: 0.52 (silica gel;

di chl or onet hane/ et hanol = 9:1) Cf oHf oN2O3 (206. 20)
VRS Mgp@c26 omolf SkaH)orothiPhehe{didarboxylic acid- N—[1 methyl -1-

-am.no-1, 3,4, 5-tetr dr o- ben of dl azepi n- 2- on
@ 3%#36@“@"0254 Eepé@ 28PN Y Bigaramoyt- ol il awﬂe i § mi
cBorT Joomiin g b 74 T Q.84 e gelaseiur capponate and 21,0

U (th26 mamoly, lajoratﬁameetfw’thfs]lmmg b’enmzmi treapture 2ndradiradefor 3 h
L0 and nbi.ned with

oI ed
IR e Blberttuit, Phe oo nbtire T i B raIer ot o,
tHRPEIAiNGS Y ple@Riial RISV b M c?nel%qh thY JReG@R drylng
pressure for 17 hours. Then the catalyst is filtéered
CBiﬁlﬂo%rﬁthtﬁQeCflltrate i s evaporated down i. vac.

I 77 %9 Rf value: 0.10 (silica gel
|8 or on@ﬁé;l@/ et hanol = 95:5) 15 G oHf 2N2O (176. 22)
RWSI&eSDﬂ@t(Bulﬁa geNdibhiororadthafé)methanol/conc. Ammonia solution =

chl or o-t hi ophene- 2-car boxylic
5&0d2)|\pf1 met hyl -1-(4-0x0-2"3 4 5.

15

20

25

%ﬁ-ﬁﬁeﬁwsﬁzg;(hhlgt@gzof dl azepi n- 7-yl car banovl ) - | - net hyl -

5- chl or o-t hi ophene- 2- carboxylic

Measis dspictrlrmret hjl+H) ( 2- 0x0420/222 (Bhibehe otdpes)- 1 H- be
nzof dl azepi n-7-vl carbanoyl)-1-met hyl -et hvl | -ami de
Prepared anal ogously to Exanple 1 from

Egain@ ghl or o-t hi ophen- 2-yl)

carbonyl am no- 2- net hyl - propi onic acid W|th HATU, NWM
and 8-amno-1,3,4,5 25 tetra _

Stefhirod-be [z ofethdAe(@-methydi2, 34aﬁ¥teﬁmh¥d81 41H53&rm3|[cﬂhyelplo -B

wﬁ@.@ﬁ?ﬂévif?@e{ﬁg@oeﬁ%ﬁ&w%ﬁﬁi@ aﬁﬁ SMi9ga gel i th

N _
mNm/ E o=

(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 acetonitrile and 640 ml THF is combined with
1.3 g (7.0 mmol) copper-(l}-iodide and 39.0 g (276.0 mmol) trimethyi-
silylacetylene with stirring, the mixture is stirred for 5 min and then 5.6 g (7.0
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t he el uant (dichl oronethane/ethanol 100:0 to 92:8).

Yield: quantitativ Rf value: 0.40 (silica gel;
Wiz a007/00858@ne/ et hanol = @-1) 30 O 9H20C|FP@'CIE$’2006/063611
(405.90) Mass spectrum (MFH)+ = 406/ 408 (chlorine

i sot opes) WD 2007/003536 _73_ PCT/ EP2006/ 063611 The

rﬁﬁ{dl)o’ll‘ﬂ flﬂs—?d}'\gﬁélﬁlﬁﬁot ur a@eﬁp or nul a%$h@§b§ﬁé§]§%ﬁ3}(?’d)0b ina

QernMax withdeH.Cladt1 Shé 57 riNédrbl. 011G}nbl)l'l'EM hresaddi®d. The
434 36 gchlorine

R B S st e el aiaRbes g (a et are uaporated down |
varcG Rhe Fesififé %Oét%%m%d%ﬂp@ﬂﬁyl ééét te ar&d \glaih%d with ammonia

aci d-N-[ 1- met h |mat yl

 soddtioaHpde)and water The organic phase is dned on sodium sulphate and

Hopafied 1 85701 (igkl STheaBHLS i e v et ofhoTgne

p@éc.pmbosen@uorsme:r@a%hd&ﬂ?@éaaﬂ solution = 6:4)
5-chl or o-t hi ophene-2-carboxylic

.Yd‘%'FjdqwfﬂtIanVﬁ ethyl -6, 7, 8, 9-t et rahydro- 54 pyrazi no[ 2,

R Vg2 80 i hicd 63 Pl ke MER Y hch L bigm de 12

C12H160288I (252 41)
Mass spectrum:  (M+H)* =253

(b)  5-ethynyl-thiophene-2-carboxylic acid

The solution of 36.2 g (1 14.0 mmol) ethy! 5-tr|methyisnanylethynyl-thlophene 2-

15

20

25

30

-aqueous 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 agueous
hydrochloric acid while cooling with an ice bath, the precipitate is filtered off and
dried at 50°Cin the vacuum drying cupboard.

Yield: 8.9 g (41 %)

Ry value: 0.64 (RP-8; methanol/NaCl solution (5%) = 6:4)

C7H4028 (152.17)

Mass spectrum: - (M-HY =151

(c) methyl 2-[( 5—ethvnyl—thiophen-2-vl)—carbonvlamino]-Z-me_thvl—propionate

A solution of 6.0 g (39.4 mmol) o-ethynyl-thiophene-2-carboxylic acid in 180 ml
THF is combined with 20.6 ml (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 to dryness i. vac., mixed



-N" I C1 (HPLC-M5) 420/422 method 1 (chlori ne -
|sotopes) 5-chl or o-t hi ophene- 2-car boxylic

WE 200F/PA35%36 1, 3-tri net hyl 8. 3, 4, 5-t et r ahy ?OT/EP2006/063611
benzo[ d] azepi n- 7-yl car banoyl'] -ethyl )-am de 13 - 64%
(MtH) += 0.40 "N (RP-8; o \s/ a 406/408 net hanol :

‘ \&iﬂhﬁ‘?ﬂ/l Béet! %W%&Bé&%%&iﬁ%ﬁ’%% 'sBBium hfdiblyen carbonate
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oro-t |ophene
sadlitibnNS/d): ridtengigabio haeet :b)drreﬂ Withsadivat sulplyateandlevaporated
benzo d] azepi n-7-yl car bamoyl ] - et hyl } - am de WO
¥\73536 - 74- PCT/ EP2006/ 063611 No. Struct ural

\f.@ﬁrrgl hebg Mass peak(s) Rf value or Last Step Rt
Nanme ?%(990;(9( MtH)+ = 0.40 -001N N (RP 8; s 450/452

Rs vaiug: Ongt (séivel gel; dibhlondmethasetetbal =5961NaCl sol uti on

-t hi ophene- 2-car boxylic
GEHﬂfh@ﬂsﬁ%t | -1-(3-nethyl-2,3,4,5-tetrahydro- 1

t,{dl]-,azep(m+myyl carbagpyl ] -ethyl}-am de 18 -~ 42
%(I\/H—|)+—O61 N'N (alumnium s B 476/78 o /

oxi de; di chl o
(d) 2—[(5-ethvnvl—thiophen—2-vi)-carbpnvlamino]—2-methvl—propionic acid

9.3 g (37.1 mmol) methyl 2-[(5-ethynyl-thiophen-2-yi)-carbonylamino]-2-methyl-

propionate are dissolved in 550 ml of water and 370 m! THF and combined with
74.2 ml (74.2 mmol) 1-molar aqueous lithium hydroxide solution and stirred for

2 h at room temperature. THF is distilled off i. vac. And the residue is extracted

hydrochloric acid, the precipitate is filtered off and dried at 50°C in the vacuum
drying cupboard.

. Yield: 8.4 g (95 %)

Rs value: 0.20 (silica gel; dichloromethane/ethanol = 9:1)
C11H11NO3S (237.28)
Mass spectrum: - (M+H)* =238

e) 2-(5-ethynyl-thiophen-2-yi)-4,4-dimethyl-4H-oxazol-5-one

Prepared analogously to Example 3-a from 2-[(5-ethynyl-thiophen-2-yl})-
carbonylamino]-2-methyl-propionic acid in acetic ahhydride 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%)

R value: 0.67 (silica gel; petroleum ether/ethyl acetate = 7:3)
C11HgNO,S (219.26)

Mass spectrum:  (M+H)" =220
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15

(brom ne isotopes) ronethane/ ethanol = 95:5)
benzo[ d] azepi n-7-yl ) - cycl opent ane- 1- car boxylic acid

Vil 207/0093588 (M-H) += 0. 326gN N (RIP-8; 0 RCT/EP26i06/063611
432/ 34 net hanol / (chl or| ne i1sotopes) 5%aCl sol ution

= 6 :4)

)’l ( @ @th‘lﬁ\ylw-t[ ’ﬂ-'nf’?é?ch?ln‘r-ZS théth?laﬁ Q%‘Sﬁéﬂ%ﬁ\féﬂm”ﬁ BeR®S[Bzepin-
7— 3,4, 5- tetradero-

: baxy aridmxyl i c acid
amde 20 - Nrs~ 62 %(I\/H—|)+— / N o 0\5/ a 450/ 52

- (chl orine isotopes)

ABscEIgﬁczw gf ?5?0trhg 3@ Werﬂnﬁrl)yi 52N GTRETRDYN- 4 3=dTRicEWI-4H-
etrah

- oyageldy- apai@arfn Diltqluera ARG PGP & Wi anshie seidsisaonyaRgd with a

B R

bEﬁZ'QS[EW'[ -B68&hine ING.5 BhIrDiviFuwith sfiminguina stireiddoWaaight at

I
6@ @hl de@ﬁﬁ\@bﬁgﬂ@?ezﬁi‘%%a&%wéogémﬁ%w&aq adigeqlMgd inp,

d%g‘rf;ozrg g@@ézr‘éeg?ﬁ@ %ﬂ;afnco'g‘ragg r]i%tge/ ejd thr%tigr} aluminium oxide. The filtrate
is comblned with water, the precipitate is suction filtered and dried at 55°C in
the vacuum drying cupboard.

Yield: 260.0 mg (96 %)

Ry value: 0.43 (RP-8; methanol/NaCl solution (5%) = 6:4)

CazH25N30,S (395.52)

Mass spectrum: (I’\!‘I+H}+ = 308



22 1 26 %0.45 (RP-8; 0 s/ ci 452/ 4 nethanol/

I LSt opes) 5%NaCl solution = 6:4)
\{\@‘5@6@@353& h!oop)hene 2- cabboxyl i c PCT/EP2006/063611
acid-N-[21-(3-nmethyl-2, 3,4, 5-tetrahydro-1 H
benzo[ d] azepi n-7-yl car barmyl] 1- phenyl - net hyl } - am de
Bgmple & 57 % (MH)+= ~ 0o N" o c \s/ ci 506/08
(chlorlne i sotopes) 2,3,4,5- tetrahydro 1

TR ot quar&yfafa%@ I BiPY i 45,22 it
| Wb@ﬁﬂ@['d’jazebﬁh'? ?Q ﬁ]@mﬁ@ﬁﬁ Lanfd ption  =6:4)

chl oro- thloph
%@hlar@dtf[l(zmqm:‘r Beoﬁirboxyﬂe metchMI-H Andthyl- B Ratxoad\ Bt B-tettahydro-

SRR PG I cerbp R et it et hanor

(chlorine |sotopes) 59MaCl  sol uti on =6: 4)
5-chl or o-t hi ophene- 2-car boxylic
aci d- N-[ 3- hydr oxy- 1- ( 3- net hyl - 2, 3, 4, 5-t et r ahydr o-

{0,
© | NEXZ}\Q,CI
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(a) 3-triﬂuoroacetyl-?—nitro-.?.3,4.5-tetrahvdro—1H—benzo[d]azeoine

12.5 g (51.39 mmol) 3-trifluoroacetyl-2,3,4,5-tetrahydro-1H-benzo[d]azepine in
30 ml acetic anhydride are dissolved in 18.9 m! (352.0 mmol) sulphuric acid
(conc.} and at — 5°C to 0°C slowly combined with 3.6 mi (51.39 mmol) nitric acid
(65%) and stirred for 1 h at0°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 %)

- Revalue: 0.78 (silica gel; dichloromethane/ethanol = 95:5)

CigH11F3N,05 (288.22)
Mass spectrum:  (M+H)* = 289
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1 H benzo[ d] azepi'n-7-yl car banoyl ]11prﬁk|c))yl )St am Sle WO
76- PCT/ EP2006/ 0636 ructur
?@64@%3@ mass peak(s)-7R- val ue or Last P@cTé%P?@OG/Oﬁ%”

Nanme 26 -N\ 71 % (MrH)+= ~ N No o s rcl 418/20
chlorine isotopes) 5-chloro-thiophene-2-carboxylic
i d-tert. 1Buiyl At 4.53etrahbdrocheradoyaiape dintd-carboxylate

benzo[ d] azepi n- 7-yl car banoyl ] - but - 3-enyl }-am de 27 55
% (MrH)+= 0.46 i N (RP-8; N s 459/61- 00/ Cl

5L erBA mm@blaomr|ugrda%@wa~ﬁarofz°@!a% tet§é)4yb'}o TH—
sol ution 6:4) ori ne i sotopes
e@,za[dlazepmetlgta()gnyﬂﬁg -are combined with 1 0.4 mi (20.81 mmoI) 2-molar

ﬁicﬁ?ﬁ]‘?\zwo?%)ﬁﬁg %'_gﬂ{\l%ﬁyén srtf%Fl 'ZH%' %Oerrtun at}roglnrln1 t%?np%?at%?em%e
reaction solution is combined with 1.88 g (17.69 mmol) sodium carbonate and
5.0 ml of water and while cooling 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 mixture is
stirred for 1 h at room temperature. Then the insoluble 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

Ry value: 0.81 (silica gel; dschloromethane/ethanol 95:5)

C15H20N2 Q4 (292.33) ‘

20

25

30

Mass spectrum:  (M-isobuten+H)" =237

(c)  8-nitro-1.3.4 5-tetrahydro-benzold]azepin-2-one /

7-nitro-1,3,4,5-tetrahydro-benzol[dlazepin-2-one -

5.1 g (17.3 mmoi) 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 combine;j 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 to dryness i. vac.. The residue is dissolved in 60 m!
dichloromethane, 6.0 ml TFA are added and the mixture is stirred overnight.
The reaction solution ié 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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| O O S/ Ca 5-chloro-thiophene-2-carboxylic

1- benzyl - i ni dazol - 4-yl ) - 1- ( 3- met hy! - -
%%oglopg%aghiﬂfﬁ 1I m az.q,-g- yiy-1-( PET/EP2006/063611

- H benzo[ d] azepi n- 7-yl car banoyl | -ethyl }-am de 29 Me 0 o

s/ a 452/ 54 (chlorine isotopes)
B edlluer@ 52 sitipd gak dichtmobetiydniaethanol = 9:1)

i d-N-I3- et hyl sul phanyl -1-(3-net hyl -2, 3, 4, 5-°
Gl By =0 P -1 (et

[ | car | )-propyl}-amde 34 8 %
s e R

lumnium N o s cl 446/8 oxide; o

(chlorine isotopes) dichloro- methane/ ethanol =
7 PCT/ P2006/ 633 1 No.

St ep ﬁémuﬁ\&lﬁes4 5-tetrah dro- benzo azepin-2-on
1-[ (5-chl oro-thiophen-2-yI')carbonylram noJ - N- ( 3- et hyl -

- 2,3,4,5-tetrahydro-1 H

i)grbz H%ﬁ'ﬁﬁ@l E \Mrﬁg %{%@%ﬁﬁﬁ#@igﬁ%ﬁ one /df nitro-

'aaﬁﬂl @wt@‘iwr@-@eﬁz@m&&p% 2Nmhe aﬁtermgéméd irf #0 Fﬂ!'o@ m\étﬁé@bl and

Mass peak%égzORf value or Last Ste Nane
0 gl Wﬁni R The mmtwemﬂwdmemt@:ém 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 %)

Ry value: 0.10 (silica gel; dichloromethane/ethanol = 95:5)

- C1gHN,O (176.22)

20
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30

Mass spectrum:  (M+H)" =177

(e) - 5-chloro-thiophene-2-carboxylic acid-N-[1-methyl-1-(4-0x0-2,3,4,5-

tetrahvdro-1H-benzoldlazepin-7-ylcarbamovyl)-1-methyl-ethvl]-amide /

5-chloro-thiophene-2-carboxylic acid-N-[1-methyl-1-(2-0x0-2.3.4,5-
tetrahydro-1H-be nzofd]azebin-?-vica rbamovyi)-1-methyl-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-benzo[d]azepin-2-on/7-amino-1,3,4,5-tetrahydro-benzo[dlazepin-2-
one in DMF with subsequent purificafion by chromatography on silica gel With
the eluant (dichloromethane/ethanol 100:0 to 92: 8)

Yield: quantitativ

R; value: 0.40 (silica gel; dichloromethane/ethanol = 9:1)

C19H20CIN3O3S (405.90)

Mass spectrum;  (M+H)* = 406/408 (chlorine isotopes)



O S Cl \ / chlorine isotopes dichloro- ethanol = _
& - chl oro-t hi ophene- 2-car boxylic

WQ@ @\Z/PQSﬁ%@ hoxy- 1- (3- netigl - 2, 3, 4, 5-  t et RETEHERL006/063611

H benzo[ d] azepi n-7-yl car banoyl ) -ethyl ] -am de 30 0. 41

(RP-8, o,-t5 / ci 404/406 nethanol/ chlorine

Treofalipedndédiagbundsoinal/ibenprepbired) analogously to Example 1:

1-[ (5-chl oro-t hi ophen-2-yl) carbonyl amns], N (3- rrethyl

2,3,4,5-tetrahydro-1 H

ROZ Ol (Ustsceltal Formdia ) - LYL' igigee Msgskﬂééw(bj ¢ d“Rvaa!ueor

am de 31 60% (M+H) + = 0. (S|I|ca

di chl oro- ~N I o' s ci 418/ ?@tﬁ@Phqne/ chI or| ne R

SOtOpeISarﬁaé hanol /  anmoni a = 80:20:2)
[ £ bl Ar A+ Wi 2 \ carhbhanvl nal N (2 + hyvl
Li \J"‘blll ulrro= ot U|JIICII Z yl CaATrooTrTyT ot ||u] N—o— T T
& 4ot WFRo-1 H | 68% (M#H)" = 0.53

benzo[ d] n-<7+ S-/ §cl obut ane- | -[car boxyl i ¢ ac| tRP-8;
ani de WO 2007/ 003536 - 78- |PCT/ EP200613883%Ehiorimo. | 1hethanol:
Structlural formula Yield ss peak(|sgotdges)val ue of _,

last Step Rf Name E 32 709% (MeH)+3 0.34  // N r| 2% NaCl
'RP-8;] ANC/ o a 430/32 nethanol/ Jo \/ . solution =

6:4)
S-chloro-thiophene-2-carboxylic acid-N-[1-methyl-1-(1,1,3-trimethyl-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-ylcarbamoyl]-ethyl}-amide

! L 1% (l"./'l-!-!--l)+ = 0.17
Qriz (RP-8;
W= N\'P( 4221424 .| methanol:
N
o oﬂsb’” (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-d]azepin-2-ylcarbamoyl)-1-methyt-ethyi]-amide '
0 .
" Nj(J\N s 100% (M+H)* = 3.29 min
B 0 L7~ | (HPLC-MS)
] 420/422 method 1

{chlorine isotopes)

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

13 _{D\ 64 % (M+H)* = 0.40
| ' N\[P(N . (RP-8;
0 OWCI 406/408 methanol:

(chlorine isotopes) | 5% NaCl
solution =
6:4)
5-chloro-thiophene-2-carboxylic acid-N-[1-methyl-1-(3-methyl-2,3,4,5-tetrahydro-

1H-benzoldjazepin-7-ylcarbamoyi]-ethyl}-amide




(chlorine isotopes) 5%NaCl (MH)-= solution 428/30 =

: i ne i sotopes
‘%’?é@%’ﬁﬁg%gét hi ophen- 2- yl¥dar bonyl anmi no] - NP¢ B/ERAGRH063611
2,3,4,5-tetrahydro-1 H
henzo[ d] azepi n-7-yl)-cycl opent - 3-ene-1-carboxylic acid
Mode gtr%%(mlﬂ: 0.32 | WeM (RP BMass pbak{sp 0 \ & vdhie or
thanpl/ (brom ne isotopesis §idyad sol ution R
vl-2

1-[(5-propp-thiophen-2-yl)carbonyl ali nal - N\ (3-ne

T

13, 4, 5| ¥¥% ahydro-1 H
baszol d] Q- 7-yl ) -cyclopent - 3-eng- T- car boxyl i ¢pagi d
am i de e owi,.ng conpo

d¢ may P& épared R
anal ogously to | g 8: (RP-8;

2007/ 00 5" 79-
PCT/ EP2006/ 063611 o’Nei. )Striuct ural flornula Yiel d Mastanol:
peak(s|) Rf val ue or Last ep Rt 113 i Ly 1 adingge
MiH) [+ = 3.27 nin  (HPLIC-MS; 422 net S%t%)g) o
b- et hyjnyl - N-[ 1- (3-cycl dpropyl -2, 3,4, ?OIU“‘J” =
b- t et rlahydr o- 4H benzo[ d] azepi n-7 6:4)

Y1 car Hamyhd oo e R b b N A e T ROy 5 i Sranvaro-
aci d T AN TN QUATL T aT P (A ppenvdro

m@e 1 ( n ] _
i (HPICNE Rz Tndsarkamont-ethglk-apifg ny | - N[ 1- net hyl -1

(e, 1,) 3-trnenset hyl -2, 3, 4, . _ 0.61
b-tetr aﬁm nzo[ d] aze’ﬁi bn-7- | (MHH)+= -
yl car Qanoyl ) - et :b-\@%phene- 2.- car kh%/%i c acid hifugunium

oxide;dichlo

{bromine isotopes) | romethanef
ethanol =
95:5)

1S hramao thineboorn 2 30 hﬁrhnr\\rlamiﬁa} A (8 Fﬁefh"l 2940 tetrahf'drﬂ H+
I SN e R R SR AT R B s A BRA= ATI R § ATy -

benzo[d]azepin-7-yl)-cyclopentane-1-carboxylic acid amide

19 _OQ\ 75 % (MeH)+= 0.32
N]QN (RP-8;
° O>\®/u 432134 methanol/
(chlorine isotopes) | 5%NaCi
solution =
6 :4)
1-[(5-chIoro—thiophen-z-yf)-carbonyiamino]:N—(S-methyl—2,3,4,5-tetrahydro—1 H-
_ benzoldJazepin-7-yl)-cyclopentane-1-carboxylic acid amide
20 MNOQ\ )Q 62 % (M+H)+=
B Z}ﬁcu 450/52
_ {chlorine isctopes)
3-[(5-chloro-thiophen-2-yi)-carbonylamino]-N-(3-methyl-2, 3,4, 5-tetrahydro-1H-
benzo[dlazepin-7-yl)-tetrahydrothiophene-3-carboxylic acid amide |
21

48 % (M+H)+=

-, ¢
NE/“L" S _a ' 392/94

(chlorine isotopes) -



Exanpl e 35 5 5-chl oro-thi ophene-2-car boxyl i c
CI d- N-bS hydr oxycar bonyl - 1- ( 3- net hyl -
Q?%@]K/ P%5i 6 1 benzo[ d] azepsn- 7- I carbam)yIFﬂCT/EF’2005/063611
propyl-amde 0 O -Ny SA ~N'O10 93 ng (0.15
mmol ) 5- chl or o- t hi ophene- 2-carboxylic acid-N-[3-tert.
Noox yictrusturgl fodmul8- net hyl |-¥eld, 4, 5-tmgsahyldsp 1 Rfvalueor
H benzlo[ d] azepi n-7- yl carb prlopyl } - am de af
combinedwith 1. triflu f\%gg%tle‘) acidiniln R
Hi chl dr¥f& hane wi t h stirring at RT and stirred for

1.5 h aa_cmda@m&pﬁém@t@twﬁ.c a&b-l\qm% REMEENE X Bty o-1 H-

evapor Yield: 78.0 92 C211- 124CI N304S
449. og’ﬁb ﬁTﬂ%zsep'ggeV&afbamW' 3d 450152 (chl ori ne
&bt opes) «,0 003536 -|8f-, PCT/ ER, %6_/ 063611 {045
Exanpl e— - hl or o- t hi‘Ophene- 4- carboxylic (RP-8;

aci d- N-[ 3- 1H- Nazl-5-yl) 1-(3- yl- 5
2,3, 4,(5- tetrahyd>rQ, LA methanol/
benzo[ d] azepi n-7- yI car amgyl ) - pr opyl(dnicuink detoDedN | 5%KRICI
, N'NINN G (a) salytion =
(R) - 2-tert.-butoxycarbonyllam no-4-gvano-butyric gaci (5

10 5.0 g (20.3 nmol) 6:4)

(R) - N{aRk3-exidro- trmmgieyz@errmmclab'rdwgl(slh@myn@a,a,seetra_hydro-1H-

oo bR BB R  Snperat ure |

&% stirpe The |r, tion|m,xtyce is
evaporat@@l@j% % BARES

506/08

(chlorine isctopes)

FE P M
ST ULV = 2=

2,3,4,5-tetrahydro-1 H-benzo[d]azepin-7-ylcarbamoylj-propyl}-amide

' w L | (RP-8;
© o%@’m 408/10 methanol/

{chiorine isctopes) | 5%NaCl
solution
=6:4)
S5-chloro-thiophene-2-carboxylic acid-N-{2-hydroxy-1-(3-methyl-2,3,4,5-tetrahydro-

- 1H-benzo[d]azepin- T—ylcarbamoyl] ethyl}»am:de

(RP-8§;

422/24 methanol/

{chlorine isotopes} | 5%NaCl
solution
: =6:4)
5-chloro-thiophene-2-carboxylic acid-N-[3-hydroxy-1-(3-methyl-2,3,4,5-tetrahydro-

1H-benzo[d]azepin-7-ylcarbamoyl}-propyl}-amide




vac. ,

18 25zt

ution.

the residue is conbined with ethyl
s with 5% 15 citric acid and 3_tine
The org#8ni c phase is drF@WEJ??OOG/GG%ﬁ

acet at e

sodi um sul phate and concentrated by evaporation

and

i_vac Then it _is purified by chromatography on
'giNo: ca| §esvctpel feamuta di chl of ¥iebt hane] Meshpeui(s) 90: 1®) value or
ield:|3.16 g (68 % Rf va P&t stbp3 silica gel; R,
di chl of nol =19:1).. 20/ CI0HI6N204
228.25§3a%ss spectrum (MH)- = 227 (b) tert.butyl
(B¥-[3fcv - (3-met hyl- 273,72
ES-tetraW)?mﬁ?nzo[dl az 3%1 - 7-y| M tba mo yl) - p
to pyl]-ca rba 23.1.0(g (4.0 mﬂe}zo
R) - 2-tert.-but oxy&ar nyI AM No- 4- cyano-butyric acid
[s dissolved in 10 m DMF and sti rrﬁﬁlom‘ietigbt e&9 19
4. 03 Wnd 2_79Q (20_1! mmol TEA at [room
{ enper Y ENYOTYPIeER-gir DO d -G~ Methyba 3 Addetyahgiro-1H
ret hyl @nmima&ptne?t-wwntw}m@ﬁ ﬂxktl—stmplzar[nrd]aazepi n-7-yl am ne
ﬂ;—ﬁdn%u arnd anN\vu 2007-003536—81—PCH-ERP2006/ 0‘8?211
m xt urie_i/s rréed overni gh%5 %t 35Q. (MFR+T eacti on
m xturle i rdted to [dryness il vac. And (RP-8;
extracted with efh gate. The ortpdfilc phase | Hethanols
dried | with sodiumfi's hatle and ev porat ed down |,
vac.. [Then it is purified py chronefdgraBnPreH s PeNad
gel (€l uant: dichl oronet hane/ net hano(}vI 5 5). 5 Y| sddion
A50 ng (29 %9 Rf value: 0.y15 (silica =6.4)
di chl gr omet hane/ net hanol 95: 5) C2415I7]§0N403 (38pB. 49)
Mass gpectrum (MtH)+ = 387 10 (c) |tert. butyl
(R -11-(3-nethyl-2 3 4 (chiorine isotopes)
o- t et raydro-ith .Mu.uﬂuzggi.. '_carzi'_':*mq'\ 3
Htetrazol - 5- vl FTCaFba rh:uL “706 %g yﬂ’O ‘éi?ﬁﬁ‘mf“b'
tert.d d@tsﬂhydro 1H- benzo[oﬁ)azepm 7-ylcarbamoyl}-ethyl}-amide
(#) -1 3- cyano- I- (@nzmsthyl-z 3, 4, 5-tatrahydro- 1+

benzo] d] {-y! car bamyl ) - propyl ] car banate are
pl aced i m and 18 conbined with 80 ng ([1.23
mol ) {sodium aZzf and 66 |ng (1 23 {mml) ammoni um
chl orijde. The. ré’a(b?l\gj’rﬁ Xture is stirred overnilght at
+1100C, en acidified with TFA and|separated usijng RP
mat er i| &tchicet-thiaphenevespdoxic atidNil2-t-fepzyl-imidazol-4-yl)-1-(3-methyl-
2,3,4,5-tetrahydro-1H-benzo[dlazepin-7-ylcarbamoyl}-ethyl}-amide
29 Me
_m m} 54 % (M+H)+=
. N
N .
' S ¢ 45254
Q 0}@/ | ‘

{chlorine isotopes)
5-chloro-thiophene-2-carboxylic acid-N-[3-methylsulphanyl-1 -{3-methyl-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-ylcarbamoyl}-propyl}-amide

| 34 8% (MH)+= 0.79
dD*N ’ (aluminium
A © 0)@/0' 446/8 oxide;
(chlorine isotopes) dichloro-
methanef
ethanol =

95:5)




95 :5=> 5:95). Yield: 49.8 ny (18 % 20 C21Hs1N703

o MiH) + = 430 (d
W20 B3R, (5 et byl o s (D periEp20061063611

5-t et rahvdro- 1H benzo[ dl azepi n-7-vl)-4- (1

etrazol -5-y|)-butyram de 25 49.8 ng (90 prml)

t| &t . buBYyuctury tgmule3- met hy | YRIE, 4, 5] Mass pduk(R) o- LHFR; value or
henzol[ ¢] azepi n- 7-yl car bano) Lgst%tépl R, -
bt et r agol-5-yl) propyl]-r bamate are stirred jln 1
m of R ABFar aqueous hydrochloric acid at 50C for 2.5
h and t hgh-chlenoetpiophah@di)tDbahyimeSPN-(SRetfyiel U, 5- tiat-’rat(deﬂJ1 H-

o 2007 TR T S BTG b Tage

(R) - 5-chl oro-thi ophene-2-carboxylic acid-N13-(1
Htetrazol -5-vl)-1-(3 nethyl-2,3,4 5-tetrahvdro-1 H
benzo[ dl azepi n- 7- vl car banovl ) -propyl |- am de 5 13 ngy

L ﬂﬂow éorﬁg@bhd& %M@M&%%@aﬁéb 8&(@/]“& EIGhibISHE

-di ssol m xed enperature
wWth 26 ng (O 08 mml) TBTU and 50 pI (O 45 mml) NVM

RSt M A SeLHt+on ug R
gtFmthb"d‘ﬂ t 'ﬁﬁ peelaF(S%ydr( Ry vaiue or
R¢

prol ) ((R)-2- am no-N-(3-ne
H- benzjo[ d] azepi n-7-yl ) - 4- (1L45|1§@Prazol 5- .
yl) butyaneen de Tn T m DVF 1S added to0 the TeacttTon

Hxcturie—and—++t—s—stirred-10 overni ﬁhf at..room

I T

 Ehperlat ure. The reacti on ascbur e i Isvasidi fied wi P2
TFA, separfged by chromatjogr aphy tjhrough RP nat e(alahinium

el uant: onitrille 95:5=55t298%4 and t hen xide:
freezg-diied. Yiel cing (40 99| Rt val ue: 2. D8R n

( HPLC|VS; met hod 2 C21H24C N7(28edrsisgopes Vas dichloro-
spectrium (MH)+ = 474/6 (jchlorine |i sotopes) EXampihene!

37 ethanol =

96:5)

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

30
" QN 40 % (MaH)* = 0.41
N 0 S\_-Cl (RP-8;
404/406

methanol/

chlorine isotopes | 5%NaCl
solution

=6:4)

1 —{(S-Chloro-thiOphen—2-yl)cérbonylamino]—N-(B-m ethyl-2,3,4,5-tetrahydro-1H-

benzo[dlazepin-7-yl)-cyclopropane-1-carboxylic acid amide

31 60 % (M+H)* = 0.62 (silica
@D*N N gel dichloro-
5
NN 5 @ 418/420 methane/
chlorine isotopes

ethanol/
ammonia =
80:20:2)

1 -[(5—chIoro-thiophen-2-yl)carb0nylamino]—N—(3-methyl-2,3,4,5-tetrahydro-1 H-

. benzo[d}azepin-?-yl)-cyclobutane-1-carboxylic acid.amide




20 (R)-5-chl oro-thi ophene-2-carboxylic

acid-N-[ 2- benzyl oxy-1-(3-nethyl -2, 3,4,5- tetrah
WiCHeee d% g@923%pi n- 7- yl car bamgyl ) - et hyl | - ani ®/CTY
NSNC iNp 25 (a) (R

2-am no- 3-benzvl oxy-N-(3-neth)tl-2,3,4,5-tetrahvdro-1H
- Nbenzd$tdlcairelfomawa vl ) - pr opyiedam de] Mads.pkdk{sg ( Of ROvalue or
ol ) Last Ste J

R) - 3-lhenzyl oxy-2-tert.-b toxvcan nyl am no- prop o‘nl Cc
aci d arNBMeact ed anal ogously to Exanple 2 (a) with
32L16 [ (0. 66 ) 3 VO ALU(OI%)Udbdb -83- 0.34

dro-1
2006/063611

PCT/ EF’20
et hyI
TBTU,

Sl

ragy ro

]
tthe BOC

H- benzo

(MeH)+=

[%?’éepl n-7-yl

ctive gro

AR,

upethanol/

Cl eaved anal ogousl Exaan el (d():h!orlmda@wpbasi
sodi um hydr oxi de and ext radt ed vvith(8 )hgl acetatge
Yi el d:] quantitative 5 Rf value: 0.4 RP8 met h
50MNaCll solution = 6 :4) C21H27N3Q*%383. 46) Mas
spectrum (I\/H-H) 354 (b)

(chlorlne isotopes
(R) - 5wt Y . T
P Nf ge[{nS‘Zth gi(fm_o Héht"z_‘ cér'bbﬁ Idﬁlﬁgﬂy § nfé‘fl'lyVZ 3,4,5-tetrahydro-1H

4,5-t et P’Eﬁyé@hci‘??ﬁﬂg%‘z‘@pwﬁfwwcéa'ﬂBﬁlﬁdﬁyl) et hyl |
-3m de O 117 g=00. 72 ol B5 % 0.32

5- chl 5 e 2-carbéoxylic aci (f*HFE conbi nedB)%ﬁrgt,h
%ﬂ 3 0 ( 1
|chloro

0. 26 §h| on/l chlori nd 0.01 m
methanol/
ature and refl uxed

in 15 with stijrring at room
t enper or 2 h vielmgeiisotiray. [Thama
the 1% reanti nn m xtures vac

0.230ig (0.65 mml) of (R

s evaporjated down i )
solution
2-am no- 3 benzyl oxy-N (3-f

Csoifudc)
a:}%{tiph

S= 6 :4)

thyl -2,13,. 4, 5-tetrahydreé:4)
1H- bel 1
conbi h 4 %er?ﬁc?ﬂ%lo ﬁe’n%f/l)b 3 @gdnﬁﬁbf-ﬂg- S%EKIW 25’45 tet ITEdrB‘HH

sol ut B?PZBIP atz?fé”‘ﬁ’ry%ﬁ?é*oé?ame?c‘?”& Tegsrisryligacid ﬁm@e m THE at
roomtenperature wth stirring and stirred for 15 h..
Then the mxture is diluted 20 with ethyl acetate,
Theérlowing campatiads may kel prepased |auﬁi0$}9up|bféo Exantple 8:
concentrated by evaporation | .vac.. The purification
is carried out by ' S




chr omat ogr aphy t hrough al um ni um oxi de (el uant
i ne/ et hanol  100: 0=>98.5:1.5) Yie
‘&‘ﬁ@&i@gg@g val ue: 0.8%79al umi ni um oxi dé:CT/EP2006/063611

di chl or onet hane/ et hanol 95:5) C26H28CI N3Q2S
(498.04) Mass spectrum (I\/H—|) + = 498/ 00 (chlorine
I sot opes) Exarrpl e 38 30

chl aonhaoanap a
JN\JIII 9 =)

ac! d- I\ﬁchtuﬁmr{g%tp%pyl 3l 57 ot | MASHRESHEL Ry value or
- pbenzo[|d] azepi n- yI car baTbgdt)Bte:b mef hyI et hyI ] - am Ee V\D

2007/ QGBR30 - 84~ PCT EP2006/ 06361t —O0—Y+—ct—NO (=)
3-isogropyl-7-nitro-2 3,4 5- tetrahvdro- 1H-henzofdl azep

| H‘b 5 }—w l ) quantitative M+H) = 3.27 min
7-nitr 0- 1H benz &d] azepi ne anpHPLC-MS;

0.404 M (5.50 nmol) acetone are dizmsolved in 2D 2)
THF, tlhen 0.414 m_ (7.50/ mmol) acktic acid and p™f Odq

p- t ol YSrRsBIVPhBr{Bovaastabyis 4 atkietydandH-bareoltiazenin-& | s
stirre t;tmfar@am&@) mnethﬁtet yﬁ%pﬁ@r@ﬁé&%d&@f% -aciilanfifOm

fanr‘hﬂrnfllrn ‘_ sodium

Pt —
t¥i acet o i dse ar eq@elmadfean veH)Tr ed for pBZHmin
Then the\l xt uPe(i)s®hpde al kalijne wth sat. So@Puems;

hydrogen carbonate solutfon and ep42tacted with gl Oyl 2)
acet ate, then t he organlc phase is| dried w th sodi um :

sul phu e-—a neentrat hy ey
CL3H B W”?%ﬁ W1 WL ety WP&H'@“@%EZF?JTJ'
3- i sopyophemey)3thy| BhicpbenatvatboylitHckianddd dl azepi n-7-yl a

m e Prepared anatogoustytoExanpte—1—c)—from
3-isopropyl-7-nitro-2,3,4,5- 20

Exatnpda\34 o- | H benzo[-d] azepi ne in nmethanol with Pd/C 10
% at roomtenperature. Then the product js :

10

15

concentrated by evaporation. Yield: 0.920 g (89 % Rf

53§f'|‘1||1 -thQ) &énl\é}% r%?xgﬁ% acidingf- ﬂ’}%‘i%‘éﬂ%ﬁ(\ﬁth%‘%etﬁy[ 2,3,4,5-

© tetrahydro- ‘1H~benzo[d]azep1n 7-ylcarbamovl]propyl-amide

0.0,
JO
N 8
( ; > N
_N 0 J\Ef@

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[d]azepin-7-
ylcarbamoyl]-propyl}-amide are combined with 1 ml trifluoroacetic acid in 1 mi
dichloromethane with stirring at RT and stirred for 1.5 h at room temperature
and concentrated by evaporation.

Yield: 78.0 mg (92 %)

C21H24CIN30O4S (449.959)

Mass spectrum:  (M+H)" = 450/52 (chlorine isotopes)



- 10

25 Mass spectrum (M+H)®™ = 205 (c)
5-chl or o- thlophene 2-carboxylic
B H0GE/PA3F3IB i sopropyl - 2, 3gd, 5-t et r ahydr o- PCTHERAH6/063611
dl azepi n-7- vl car banoyl ) - 1- met hyl -et hyl | - am de 30 WO
2007/ 003536 -85- PCT/ EP2006/ 063611 Prepared
anal ogously to Exanple 1(f) from
3-isapraopyl -2, 3,4,5-tetrahydro-1 H

zepi n-7-yl am ne and '
2-[ (5-chl oro-thiophen-2-yl)-carbonyl am no] - 2-
nmet hyl -propion ic acid with HATU and NMWM i n DMF at
( RMmhlmmwmhﬂne-%afboxyh&aﬁduwm (Tt eREB- ﬁ[ﬂh)@ methyl-
e¥ %%tz agygm ni ug1 oxi de (eluant: dichloronethane/ 5
et faniitr anedleBrsRInRE-Yaaraamay!-prepyibamide
St abl eBond Cl8 7pm 220g; el uant:
wat er/ acetonitrile/formc acid = 95:5:0.1 => 10:90:0.1
) and |lyophilisation. Yield: (3“‘3486 g (40 % Rf vaI ue:
'0.70 (al um ni um oxi de; di chl or®dget¥hane/ et hanol = 95:5)
10 C221-128C1N3025 (434.0) l\/hss spectrum (I\/H-|—|)+ =
434/ 6 (chlorine isotopes) - D '
5- chl oro-t hi ophene- @‘ '
aci d- N-[ 1- (8- met hoXy- 3%-rét hyl[- 23, 445 T5 tetrahydro-1
H benzo[ dl azepi n- 7N ear bano§l ) - 1- yl -ethyl ] -am de
Oo OINN/ A (a) 2 2
2-trifluoro-1-(7-methoxy-8-nitro-1 2 4

(2 t LR PONEH I B REHb AASRAL-3-cyARo Wty fagone 1. 30 g
(4. 27 o 0

2,2,2- trifluoro 1 (7-hydroxy-8-nitro-1, 2, 4, 5- te;rahydr
53] 9 PR S RN N i B G ab s D infgre Combined vith

15

20

25

2P mfz,%g}nggbg%gag@ ggy%@dezﬁ 88 rfl B¢ é nmw.th%'f.m%g at room

nmet hyl i the m xt elss
tetmfeerﬁitlg‘etandmafred for i28 H.i The reattioamdixture id evapartated down i.

conﬁ‘l?p e g%_se is c\()m%\fr?gé) w% e?hyl ace?a?e anh%asrh%%l éj 9 imes 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 it is purified by

chromatography on silica gel (eluant: dichloromethane/methanol 90:10).

Yield: 3.16 g (68 %)

Rs value: 0.3 (silica gel; dichloromethane/methanol = 9:1)

CioH1eN20y (228.25)

Mass spectrum:  {M-H) =227

' (b)  tert.butyl (R)-[3-cvano-1-(3-methyl-2,3 4 5-tetrahydro-1H-benzo[dlazepin-

7-vlcarbamovl)_-propvl]-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 g (4.03 mmol) TBTU and 2.79 m|
(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



10

_15

with water and suction filtered and dried in the
%ég @i ng air dryer at 45C. Yield: 1.30 {_96 0

09930si 1ica gel; pstrol eum et her/ et 636117
= 1:1) 30 C13H13F3N204 (318.25) Mass spectrum (M+H)+

319 WD 2007/ 003536 -86- PCT/ EP2006/ 063611 (b)
r?uxmtehe)swred rivergiat & 35°0; R aslacdbmﬁlkture is evaporated to

nzo dl azepi ne 1.30 1)
3 b VREy %\doeﬁra@ﬁeﬁ’éfsfh&tw gcatate.oThe prganic phese s died
\Hrth §o@i@1ﬁ¥9t[llﬁh &e@a%d éfe%tci’t%ﬂ‘f’ endTl;?enOﬁl H(f%d Ld

| ar so I um I oxI Piti o ar & eSS
thog@tcpgrarrhfoatsumacgal(eluamr diaMwomuﬂh@i&/m&eﬁﬁnoﬂ 06:53. h.

R e m e i's concentrated by evaporation
{6@4%6 FBQ@%J@ with water and extracted with

R&vdue: N 5 [sinet jot Skhﬁfromghﬁaﬂrﬂém%oph%)' s washed

wi th 50% sodi um hydroxi de sol ution and sat. NaCl
%H@QN& (386.49) on sodi um 10 sul phate and concentr at ed

|on Yield: 0.87 g (96 %9 Rf val ue:

lﬁé{sl§¥ QM ¥@et r3<§17eum et her/ethyl acetate = 1:1)
C11H14N2G3 (222 24) Mass spectrum (I\/H—|)+ = 223 15

t hoxv- 3- math I-|8 nltro 2 34 513 tetrahvdro 1H

(élenz7 PR ety rtatig Vie
fr °m¥ica¥é(r“§ﬂg-3l 8 1W-*t[er§1&;z8| Saotopyl- SHERQFE% e .

tetr = . formalin
solution in formc acid. 20 Yield: 0.80 g (86 % Kf ‘
A A A AP St

b%%Zo%ﬁ%l azepljﬁr%h‘b%ﬁrﬂ%grdargaﬁgfe ar tﬂé&@&“ﬁd‘f fnljrjMF and

benz n 7 vla epar e anal ous

20

25

30

h@ % 9
R S LY R e
atilifiod witt W%ﬂﬁseﬁbr@fécpﬂﬁﬁﬁmﬁﬁt@ﬂié] BRIant wiePacetonitrile
95 :5=> 5:95).
Yield: 49.8 mg (18 %)
CatHeiN/O5 (429.53)

Mass spectrum:  (M+H)" = 430

(d)  (R)-2-amino-N-(3-methyl-2,3,4.5-tetrahydro-1H-benzoldlazepin-7-yi)-4- -

{1H-tetrazol- 5 yl)-butyramide

49.8 mg (90 pmol) tert.butyl (R)-[‘I—(3-methyl-2,3,4,5-tetrahydro-1H—l
benzo[dlazepin-7-ylcarbamoyl)-3-(1H-tetrazol-5-yl)-propyl)-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 %)
CisH23N7O (329.41)
Mass spectrum:  (M+H)" =330



Cf 2Hf 8N20O (236.27) Mass spectrum (M:H) + = 207 WO

87- PCT/ EP2006/ 063611 (e)
@ngpg?g}%ﬁspgphene 2-carbo@i c PCT/EP2006/063611
acid-N-fl-(8-nethoxy-3-nmethyl-2 3 4 5 tetrahydro-1
H benzof dl azepi n-7-yl car banoyl ) - 1- met hyl - et hyl | - am de
P ke pfcb-ahlaratjiopthena-2-caxaomilie atid: RAIBH(1 Blptetrazol-5-yI)-1-(3-

2- [(Samideoro th| ophen 2 yI)
car bonyl'am noj - 2- et hyl - propionic acid with HATU and
NMW in DMF at room terrperature Then the m xture is

5 f(ﬂﬂ'ﬁn@: %&Sb@‘i‘%@!‘)t ahﬁo?h%{qg; 8%r OFQ%L%cﬁ’ lffare dlssolve& in 0.5 ml
DIMET huxedrat hmmterﬁpék@nﬂ*e wiltP 96 Qn@aﬁog}nméﬁ TETR) dhd 034 (0.45

B WM EnH SHEPE o mie. SEsaylion 025 (uEBEIMal) (R)2-
drftipe-N43- n“/@?gl BELE! t%@&d\%'ﬂ)ﬁ benég[gfa%e&ﬁpl?%;) F%1H-tetrazol-5-

| sot opes) éu’rpl
yb)-pttly camoide in dphbDMFercaifdmlmlthe reaction mixture and it is stlrred
4,5- tetrahydro-1

aci d- I\tz dr ox%/ t hyl -
10 qyepuah %'[faﬁak%n?rg Wee ﬁﬁdﬁﬁgﬁlgn mixteres lacidifigd yithfiFfs
s@dafé{’e@ dﬁr&hato%@a@@ath}o&%h ?‘ﬁ‘élteg?%(%ué‘htt (n%’téﬂgce‘%onltn!e

-t et r ahvdr o- benzZof

9t5r5=f>r5185ba@d thendirecze- Gl@e@ (4.27 mol)

Iy (7-hydroxy-8-nitro-1,2,4,5-tetrahydr
ﬁe%Z@%e’h&é?@]@zepl n- 3-yl )-ethanone are pI aced in 20
Ritvalod- 2eatimad {HPROWME emeiad gre 0.65 g (4.70 nmol )
(SOt assium car bonate and 0. 508" n (4.27 mol)

@h&@’ﬁh%d@f%ﬁ@) added and the mixture is stirred for

<o

1

(&)

d_ il
concé)nt r a{ﬂed b@vlg/ 4Ipg; Zt | 22% i(g’ﬁonn? f?ré) épges%ﬁue i's

triturated with water, suction filtered and dried at
45C|n t{,he circulating air dryer. 30 Yield: 1.67 g (99

E(%LL

20  (R)-5-chloro-thiophene-2-carboxylic acid—N—[Z-ben_zonxy-1—(3-methyl42,3,4,5-
tetrahyd ro-1H-benzold] azepin-7-ylcarbamoyl)-ethyi]-amide

A
Joluans

25  (a) (R)2-amino-3-benzyloxy-N-(3-methyl-2.3.4 5-tetrahydro-1H-
benzo[diazepln 7-yl)-propionamide .

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-



10

15

“(al um ni um oxi de; di chl or onet hane/ et hanol

Rf value: 0.64 (silica gel; petrol eum ether/ethyl
acetate = 7:3) WD 2007/003536 -88- PCT/ EP2006/ 063611

\WDRACHERGHAO (394. 34) Massgspect rum  ( M-NHBGT/EP2026/063611

(b)
7-benzyl oxy- 8- ni tro-2, 34, 5-t et r ahydr o- 1H benzo[ dl azepi

mgth¥52 @&B&éﬁﬁthMéﬁhﬂ[dlé%e%ﬁﬁmI&nﬁ% TRIrJ, IPEA in THF.

benzyl oxy-8-nitro-1, 2 tet'rah

Thf-‘rbf@ﬁza@ raetastive grqug $ZI®\®dtanal¢gmtaby tst Bxarople. 1 (d), made

fd ity %%Q@Pﬁh%{@ﬂ a'hdc%’ﬁﬁc ed ‘éhﬂtﬁﬁl 5 %%98&13[\203

\(n@lﬂSqaéantN&@é spectrum (MtH) + = 299 (c)
benzvl oxv- 3- ne 8-nitro-2.3 4 5-tetrahvdro-1

Bt 4R (e Rt Byl SalBODusbyd) o Exaunl & 1

_ %mg'\%m%?g@ﬁyl oxy-8-nitro-2,3,4,5 15 tetrahydro-1

aze I'he and aqueous formalin solution in

Mamrsmnecmmnﬁ Y{MdkH)" 1.08=35499 % Rf value: 0.8
95: 5)

C15H20N203 (312 36) Mass spectrum (I\/H-|—|)+ = 313 20
-1-(3-methyl-

7 of ,M,ﬁgeg:abgd@Thﬁheln};o[d]azepln 7-vicarbamovl)-ethyll-amide

7-benzyl oxy-3-nethyl -8-nitro-2, 3,4,5-tetrahydro-1 H
benzo[ d] azepi ne are dissolved in 20 mM of nethanol and

OCIOITOd (B A2 \Whiinb ) E0ENI8EL- B Fiire- é-%a%oxy}gg réneﬂieé'f@tdo%ui\ec'd with

wcarried out in a Parr ap aratus at tenperature
046 m! bRe0 maag@ﬁnwrm mbp.0A D1Mﬁam 1$1m|dmécbrpmethane

Wlltﬁ sftlhjr é:f%:tg%o?r{ t é@ﬂ g rJ&ﬁ A:gfo(r;4 |Irrr\;gqt eghe%thf

re’sﬂjhum Dk pddane/ et hanol = 05:5)

20

.25

30

HLEN 192, 26) MASS Spectrum + = 103 (e
033 %{ngﬁp@é?@@) gﬂé@pg@xp(pn%ylox(yw 3- methyl 2, 3(4)5 ~tetrahydro-

1%&12'3[5’]525;% Ry g R pidn SRIYh 1 M 4HE are combined with 0.27 ml

(1.95 mmol) TEA and the solution of the prepared acid chloride in 10 ml 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=>98.5:1.5)

Yield: 0.14 g (43 %)

Rf value: 0.81 (aluminium oxide; dichloromethane/ethanol = 95:5)
Ca6Hz8CIN3O,S (498.04)

Mass spectrum:  (M+H)" = 498/00 (chlorine isotopes)

‘ Exa.mgle 38

5-chloro-thiophene-2-carboxylic acid-N-[1-(3-isopropyl-2,3,4,5-tetrahydro-1H-
benzo[d]azepin-7-ylcarbamoyl)-1-methyl-ethyl}-amide
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WD 2007/ 003536 -89- PCT/ EP2006/ 063611 tetrahydro-1
H-benzo dIazepln 7-yi carbanovl ) -1-net hyl -et hyl | -am de
WA H03%3 ogously to Exggple 1 (f) fromPCT/EP2006/063611
8- am no- 3 nmet hyl - 2, 3, 4, 5-

t et rahydr o- 1H—benzo[d]azepin 7-ol and
2-[ (5-chl oro-t-hi ophen-2

car bonyl am no] - 2- met f @.n o cisd wi th HATU and
NW.in DMF at room |te r-atu he Imixture is
concentrated by e B- ation i vac purified by
chr omat ogr aphy t hrlough RP naterlal (Zorbax St abl eBond
C18; 8pm eluant: water with 1.5% form c acid/
acetonitrile = 95:5 => 5:95 ). Yield: 0.30 g (49 % 10
(& valigeprodyhP-rited-28 BisuaklE®-1H-benzo[dlazepine
di chl oronet hane/ et hanol = :

(421.95) Mass spectrun1 (N%FD+ 422/ 4 (chlorine

o 504 8Ty 7 2 2 RAPIORRES BB OGS 6 90k

(anramrm mt@m BMAdis¥EIved 20 hhlOTHIR e A 0PN il €7.80intimol)
i vatives anal ogously to the net hods  of synt hesi s

aa% i¢2Pigaand 8. 10rkp @'He@w{@howm A aolﬁbdz@@mow eis
e o130 P ARt ethberatiire. S B ichlpgrBldil 17575, 16 50

n(nwll}l)sbdlmmm&@bomr@dﬁdemre aded andHRi@dnfet BBdh. alti@rcthe

négt@kgg%%ph?ag}ﬁilgﬁywsg%{r Mpm(ﬁydrogen carbonate solution and
eﬁﬁéé{'eﬁl‘v{uth éﬁry%@ét@@“th’én @re%r)ﬂjaﬁrct r%efs@hé’ @Figd vith sodium

benzo[ d] azepi n- 7-yl car banoyl -nethyl -ethyl]-am de 42
suiphatavany coacaatrate@ bg@vaparation ilvac..ci  HPLC- met hod
Ar2l474 3a. (chlorine |sotopes)

15

20

25

30 .

'ie'?(%“%ﬂﬂ‘%ﬁ“’oe t hi ophen-2-yl)-carbonyl am no] - N- (3-cycl ob

O4$HJBN30§ %3%:29t rahydro-1 H
enzo[d{azep|n 7- yI) cgclopentane 1- car boxylic acid
Massgpectrum:  (M+H

(b)  3-isopropyl-2 3 4 5-tetrahydro-1H-benzo[d]azepin-7-ylamine

Prepared analogously to Example 1 (c) from 3-isopropyl-7-nitro-2,3,4,5-
tetrahydro-1H-benzo[d]azepine in methanol with Pd/C 10 % at room
temperature. Then the product is concentrated by evaporation.

Yield: 0.920 g (89 %)

R value: 0.14 (silica gel; dichloromethane/ethanol = 9:1)

C1aH2oN2 (204.31) '

Mass spectrum:  (M+H)" =205

(c)  5-chloro-thiophene-2-carboxylic acid-N-[1-(3-isopropy!-2,3.4,5-tetrahydro-

1H-benzoldlazepin-7-ylcarbamoyl)-1-methyl-ethyll-amide




10

15

43 49% (MH+= Rt = 4.41 min HPLGnethod o" I i ¢ 3

,. W‘?l(z@bmeo&@g:g%;%en 2-yl J85sar bony! ani no] - RCTERSR06I63611

ropyl -2, 3,4,5-tetrahydro-1 H
benzo[ d] azepi n-7-yl ) -cycl opent ane- 1- car boxylic acid

Branesed anakigolslydo Ekan(pm?wf) from 86§oﬁrepjﬂlamgl4/ ,5-3frdvaeho-1H-
iC

é%’l'%‘)iﬂféﬁﬁp'ﬂ sl o ol Beiyo-boahaps. viecatsylesninol-2-

Hetthe prolishozRn W”Aﬁ?{a‘“?"‘ﬂl‘“i‘we%wé)ﬁ%ﬁ%mﬁ?{ﬂééiw'th

segyenuehromategraphy thrsugh failopiméure c2ideaiehexyt] dichloromethane/

Geflaner ) PR AT e é%f?%étah?ﬁé% Bdbitm 2200,
Q08 G%%et&iitnkﬁ@:hﬁf’a@i@& @Qﬁue o g?td ‘F‘ftaHEial

formula Yield Mass peak(s) ast step)
Ix@iphilisationn N 54% (M H)- = 0.63 o $ (al uninium 386

il ®: sHec 46 9,) Methane/ et hanol = 95: 5)

Rr value: 0.70 (aluminium oxide; dichloromethane/ethanol = 95:5)

C22H2sCIN3O,S (434.0)
Mass spectrum:  (M+H)+ = 434/6 (chlorine isotopes)
Example 39

S-chloro-thiophene-2-carboxylic acid-N-[1 -(8-methoxy-3-methyt-2,3 4,5-

tetrahydro-1H-benzo[dlazepin-7-ylcarbamoyl)-1 -methyl-ethyl]-amide

20

25

30

O...._
O
( Q% S
/N O NJ\E/)’CI

(@)  2.2.2-trifluoro-1-(7-methoxy-8-nitro-1,2.4.5-tetrahydro-benzoldlazepin-3-

vi)-ethanone

1.30 g (4.27 mmol) of 2,2,2-trifluoro~1-(7-hydroxy-8-nitro-1 ,2,4,5-tetrahydro-
benzo[d]azepin-3-yl)-ethanone are dissolved in 20 ml DMF. At room
temperature 0.59 g (4.27 mmol) potassium carbonate and 0.26 ml (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 %)

Rr value: 0.59 (silica gel; petroleum ether/ethylacetate = 1:1)

Ci3H13F3N204 (318.25)

Mass spectrum:  (M+H)+ =319
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15

-t hi ophene- 2- car boxylic :
o rgtggl : |Oyl-I-(3-msthy|-2,3,4,5-tetrf':1hydr-o- 1
be?}zo—%/é?g%é%l n-7-yl car ban8g! ) - et hyl ] - anmi dAT/ER2R08063611
s 42 % (MtH)+= 0.66 0 / ~ (alum nium 400 oxi de;
dichloro nethane/ ethanol = 95:5) :

5- fornyl-thlophene 2- carboxyllc

( M+H) + U756 m n (HPLC-I\/S; NI( Il j c 378/380 met hod

hl gr o-t hi ophene- 2- car boxylic
3 Q? @@W@i)r&$22tﬁﬂmrcs1{(é{meth§my-8 ritrb¥1,2,4,5-tetrahydro-

BS&Z@{W@E}WS s %K:L:nlﬁﬁﬁg aﬂa%@d@ﬁé Héz%mghn ﬁ&pﬁﬁ%’é;}g?um

bbdl@mdeesolstmm@l%sdls&:lbé@wz@ miqm]faﬁro%n‘? HRSEAIE and stirred
2, 3,4, 5-tetrahydro-

r@a[ a’}‘égéfg?? h‘r']’?tluﬁ @meﬁyayedm eyagoratiordevad 0diBASd with
WMeLﬁ)and:eﬂra%?ecﬂ'wﬁh Cart%}wﬁ\@&he? 5B e otrghaomc phase is washed

5- met hyl -t hi ophene-
with §0 P@@urrelnmrbmﬁe%()ﬁnﬁmtaﬁd %IY%@I lsol'dtmn dried on sgdiym

ba nmoyl )-methyl]-am de
%ﬁﬁ@%@”%é“‘g&gﬁ%ﬁyedc alrﬁpl@%%tlon hvae.net hod 5) V\D
Vieal /00pBg 366 <92- PCT/ EP2006/ 063611 No. Structural

ormul a Yield 'Mass peak(s) Rf value or Rf (last step)
i value: 0.15 (silica gel; petroleum ether/ethyl acetate = 1:1)

C11H14N20; (222.24)
Mass spectrum:  (M+H)+ =223

20

25

30

(c) 7-methoxv—3-methvl-8~nitro-2,3,4.5-tetrahvdro-1H—benzo[d]azepine

Prepared analogously to Example 1 (b) from 7-methoxy-8-nitro-2,3,4,5-
tetrahydro-1H-benzo[d]azepine and aqueous formalin solution in formic acid.
Yield: 0.80 g (86 %)

R value: 0.59 (aluminium oxide: dichloromethane/ethanol = 95:5)

C12H16N203 (236.27)
Mass spectrum:  (M+H)+ =237

(d) 8—methoxv-3-methvl-2,3.4,5-tetr'ahvdro-1H-benzo[dlazepin-?-vlamine

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 %)

Ry value: 0.63 (aluminium oxide; dichloromethane/ethanol = 95:5)
C12H1sN20 (236.27)

Mass spectrum: (M+H)+ =207
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Narre 5-i odo-t hi ophene- 2-car boxylic

ogpg nmet hyl -2, 3,4, 5-tetrahydro-1 H

\6\&2 Eﬁ% &8Pn- 7- yl car bamygy) - met hyl | - ani dePCEERPOGH/063611
52 3-[(5-chl oro-thiophen-2-yl)carbonyl am no] -
(3-nethyl-2,3,4,5-tetrahydro-1 H 5

'(tme)nzofﬁ-thMInbﬁer)é-)Z c‘laﬂ?éﬂ)@rltb%icicﬁhb’[d[(@ matrmv%ﬂﬁre%mﬂ@rm 5-

g (U. 16 mol)

oxylic,acid amde O
ethyl{ethvika

3- [(e ANYRIE- 1 RiDeREALS

- 10 '

2,3,4,5-tetrahydro- 1H benzo[ d] azepi n-7-yl ) -tetrahydr ot

H’me@pmhenaogauﬁwky Eixamphe it df)droml 8- rﬁ&thox?@n@rtw -2,3,4,5-
ol ve di chl or oret hane and

f& rafyde- ﬂé@@fﬂze[d&%%e@*@ﬁwlwr@ il 2d(5rehlarothiophen-2-y))-
AR ZHBBARN SR o] ByRER g 3P BB o

m xture i s stlrred

tﬁmﬂ@é&‘!tafejrEhalmﬂ']esmlxtm@dlsfamncénﬂnateiﬂhw e\eporaton i dac. And
ar bonat e sol uti on

th 5 osod 5 hydroge
AR i BBt Brodotn e S (sldaraniohiorsmetaned ethanol
mmt)ﬂ:grgzzptrat ed by evaporation. The crude product is
\P urified wwth RP material (Zorbax Stabl eBond C18;
delgp 5540 5F % )nm el uant:  water/acetonitrile/fornic

N 02651: @a Q@?T :.>ﬂq%cgqgjoqh]fgrometﬁane/eflhanol rr%5(§)8 % 20

G RO g0FS (8592 hanol / armoni a = 8: 2: 0. 2)

,\%@HMCI N30382 466 02) Mass spectrum (MH)'
SRESULER or IMEH) % ot opeé?ﬁl(&)(dﬂgﬁm@@@ms)%-

PCT/ EP2006/ 063611 Exanpl e 53

3-[(5-chl oro-thi ophen-2-yl)carbonyl am no] - N-

90m

20

25

30

Exampie U0l -2, 3 4 5-tetrahydro-1 H
N T T e

_ tetrahydro-1H-benzo[dlazepin-7-ylcarbamoyl)-1- -methyl-ethyl}-amide

OH
( Q AL

N S
N Q m)J\_E/)‘CI

(a)  1-(7-benzyloxy-8-nitro-1,2 4.5-tetrahydro-benzo[dlazepin-3-yl)-2.2.2-

trifluoro-ethanone

1.30 g (4.27 mmol) 2,2,2-trifluoro-1-(7-hydroxy-8-nitro-1 ,2,4,5-tétrahydro~
benzo[d]azepin-3-yl)-ethanone are placed in 20 mi DMF and at room
temperature 0.65 g (4.70 mmol) potassium carbonate and 0.508 ml (4.27 mmbl)
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 %)

Rt value: 0.64 (silica gel; petroleum ether/ethyl acetate = 7:3)



cl was isolated as a by-product in the preparation of
Exanpl e 52. Yield: 1.8ng(2% Rf value: 0.11 (silica
W& 20@i/06893H et hane/ et hangg/ ammoni a = R2- (P(ZWEP]ZOOGIOG%H
C21H24Cl N304S2(482. 02) Mass spectrum (M-H)' = 482/ 484
(chlorine isotopes) Exanple 54 15

phen-2-yl) - car bonyl ani no] - N-(3 nmet hyl
élihgﬁriﬂgb ?gﬁéﬁﬁgr o-1 H
Mass spentanepi n{M+{H.oyr FdfRdi n- 1- t ert . but oxycar bonyl -
3-carboxylic acid amde o Ncl NFNI | O The
title conpound was prepared anal ogously to the
(By nt lrelséri7SHGUBRARR-D 1B 4 BxaBhRIrd el HbehbdMazepine
3-am no- pyrrolidin-1- tert. but oxycar bonyl - 3-car boxyl i c
acid, 20 5-chl orot hi ophene-2-carboxylic acid chloride

R TR e P bt 1 2.5

tﬁ@ﬁ %ﬁ&@@ﬁ@zlebm-ﬁkwj 2,2, Ahiffioraefanomeue: 0. 34
nmet hanol /5% NaCl sol ution = 6: 4)

m%m% (533. 09) Mass spectrum (MrH)' = 533/535
REQFIJ'% ch osﬁﬁ:tta 3%1 r %W%@?tﬁgin%eé%eno? 7?1!—(3 met hyl

G1Z13N4OR (2@8.84hy dr o- 1_ H benzo[ d] azepin-7-yl)-
RS Shctfi S oabay! 1 © 2gbg am de 10 N

(c)  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-

R value: 0.8 (aluminium oxide; dichloromethane/ethanol = 95:5)

(d)  8-amino-3-methyl-2,3,4.5-tetrahydro-1H-benzo[dlazepin-7-ol

0.50 g (1.60 mmol) 7-benzyloxy-3-methyl-8-nitro-2,3,4,5-tetrahydro-1H-
benzo[d]azepine 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.\kac..

R value: 0.1 (aluminium oxide; dichloromethane/ethanol = 95:5)

5
10
15 tpfrnh\fr!rn-1 H..hr:m?nfrﬂ i
- Yield: 1.08 g (99 %)
C1BH20N203 (31236) _
- Mass spectrum:  {(M+H)+ =313
20
25
Yield: 0.26 g (84 %)
30 CiyHieN2O (192.26)

Mass spectrum:  (M+H)+ =193

(e) 5—chloro-thiophene-2-carboxvlic acid-N-[1-(8-hydroxy-3-methyl-2.3.4.5-
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cl \.ON 10 ng ( 0.02 nmol

\ﬁlcg&éoﬁ)abgg?%t hi ophen- 2- yi_?géi:ar bonyl am no] 'i%!rfﬁprﬁeoto%aseﬂ

tr ahyd‘r o-1

' H benzo[ d] azepi n-7-yl ) - pyrrolidin-1-tent.

but oxycar bonyl - 3- carboxylic acid am de are dissol ved

z d ardzeltazepin-T epebamoyb- 1t meth\d-etitylledmile
mol ar hydrochloric acid are added and the mixture is
stirred for 1 h. Then it is concentrated by

gaﬂag@bmmgoum?@o Exdinplelt (AGrdf® Lt ﬁfetHﬁl?.UﬁA 8. 44

met hanol 7 5% Na solution =

| t@ﬁ&h@b@rw@%@me@aﬂ-olmd%ﬁé Qh!moﬂhltheo%}‘l)-+ =

A B LGRSl LGNGOt ror

témpeamam NEhele thevmbitiresis 2Becé hirr b eryesApdestdn idvarci ghd
derivatives anal ogously to the net hods of sgnt hesi s

Ryeidier iyedhromatogsaplay thj@u oty RBaigriad (GerbexStabieBerd O3 8um;

'et'l\%%tSt %ﬁ%ﬁ%fs or nugﬁ@gégg?g&?/gss pea% 3952633

Yielsit 0 Si0ep (48 %)Name 56 68 % (MrH + = 2.7 nin  (HPLC MBS,

Ry Vel OB %lé%%@b%é?é/%ﬁam =958} et hy!
nglq-lﬁngj§§ A42hygy o-1 H benzo[ d] azepin-7-yl)-

et rahydr o- pyran-4-carboxylic acid am de 57 s 25%
Ma&SI-ﬁpecﬁ‘Lm 31 MA+HPA (RP=822/44$@1M!4869 mesttdes)| /
(chlorine 5% Nadl

The following compounds may be prepared from opticnally protected amino
acid derivatives, benzazepine derivatives and thiophenecarboxylic acid

derivatives analogously to the methods of synthesis described in the foregoing

Examples:



|sotopes) sol ution

= 6:4)

hl or o- thlophene 2- carboxyllc

Wé? d0R/0R388%y| - | - (3- net hybe2, 3, 4, 5-t et r ahy¥E HERZ0AH/063611

45 % (MtH)+ 0.3 " C1 (silica gel;

C 454/ 456 di chl or o-

" (chlorine nethane/ isotopes) ethanol/ glacim
acetic acid = 90:10:1)
chloro-thigophene-2-car hnY\/I LC
Aer d- NSl IErHS| - 2, 3 219t ot r arfHAss PRAS) Revalue or R,
benzol| d] azep | (last step)
n-7-y paroyH)—1{prop-—2—yoy—but—3—ynyt—am-de—WO
2007/ 003536 -96- PCT/ EP2006/ 063611 Exanple 58
H1chl pro-t hi ophene- 2- carQ@ lic agigls= s4p/a08 | RE=2:50min
[ 2- mef hoxy- 1- WE?QF ym&‘ -1-(3- HPLC-method
met hy| <2 0' 1 (chlorine isotopes) 3
H-benzo[d pi A- aribanoyl ) - ethyl]-an1de 5(i* N N
g 8( 6- chlb\lo-(t-ﬂloph%hd @-):ar@cx%b‘ é?crdQV E1Ett3 W&ﬂ@rzis q ALOERYArb T H-
aci r.OX
met hox?ﬁ%& %5} Wﬁrba&?ﬂnﬁé -met hetay!%%“ 9% mol ) -
Z2ani pho- 3- rret ho‘;@ rretr gyrret hyl - ?M%an | -ol af®&t=2.66min
suspeneged, in the bath and | 4ol comethod
conbi ned 2°5 (18 4 ol 4;%4 1.12 g ( 618"
nmol 5- chlorothlophene 2-carboxylic acid chlofP8e 15
are d ssolved in 6 m THE and adde@m@ngpwma&m)After
1.5 h ef ahn R
concen [,5 {:hfcao ‘thlop‘ﬁen i—gll) g?rb%nr){!am!r{?ZNTS ylcFog ty[—%BZf g‘fetraﬁydro-1H—
puri fj Wzo[ﬁyzﬁﬁ’i'?r?oﬂ)aftwgw&ﬁﬂm? Ttdarboxidib a¢Pamide er i al
I'Crjosorb CI8 Varian, &iu = -

by 49%”[ (M-H)+ = Rt = 4.41 min

g HPL.C-method

D*ﬁ:;I:jw?f\”AWC}‘O 4587360 3
{chlorine isotopes)

benzo[dlazepin-7-yl)-cyclopentane-1-carboxylic acid amide

1-{(5-chforo-thiophen-2-yl)- carbonylamlno] -N-(3-cyclopropyl-2,3,4,5-tetrahydro-1H-

44 gN?“EN’@N 70 % (M+H)" = 0.3
SR - {RP-§;
E@ 464 methanol/ 5%
NaCl solution
: =6:4)
(S)-thiophene-2-carboxylic acid-N-[2-benzyloxy-1-{3-methyl-2,3,4,5-tetrahydro-1H-
benzo[d]azepin—?—ylcarbamoyl)~efhyl]—amide
45 N\,A 11% (M+H)* = 0.60
g \ N—| - (RP-8;
o methanol/ 5%
NaCl solution
=6:4)

{S)-thiophene-2-carboxylic acid-N-[2-hydroxy-1-(3-methy!-2,3,4,5-tetrahydro-1 H-
benzoldlazepin-7-ylcarbamoyl)-ethyll-amide




wat er/acetonitrile/trifluoroacetic acid = 90:10:0.1
=>0:100:0.1). Yield: 0.20 g (8 %9 20 Rt value: 4.25
WICh20610Q3885 net hod 3) .ClgH16C NO4S (293. POT/R006/063611
spectrum (MtH)+ = 294/296 (chlorine isotopes) (b)
2-1(5-chl oro-t hi ophene- 2- car bonyl ) - am nol - 3- net hoxv- 2-

R, hoX gtreéthdal fordBlaPr OPI iMigld aCl d (. Mids gedk(d). 49 1TRDVale or R,
5- chl pro-t hi ophene- 2- car R@x%l i¢c ac¢id (1 -hyd
roxynet hyl - 2- net hoxy- | - S&'@mat hyl - et hyl ) - ani|de are
di sso| dNewe at roomtenperature in3 m of water / 3 ni
q@e[ O ]I LT I I B ' LUIIUI Iltu W lll 008 9] \U 5% IIIIUI )0.63

2,2,6 thyl 1-38i%eri di nyWdly= r adi cal .

(TEI\/PD) gw nol ) sodi um WO 2007/ 0Q33gpinium
-97- / EP2006/ 083511 |hydr ogen ¢afbonate. Then ofid&dichioro
m (3| ¥4 nmol) of 13% sddi um hypog¢hlorite is ad%%ane!
dropw se and the mxture is stirred for 2 h. The |
react|on mixture is concentrated|by evaporat i on ethanol=95:5) ;

i.vac m@mylﬂhib[bﬁehéﬁ-cﬁbbo 655@&!1?@51 2% (Blﬂr‘éﬂ'%ﬁiiwﬁ -tetrahydro-

mat er uant: water/
moet oh. tPHTREIEHT Yo BAEe v&eme_ 5 90:10:0. 1
4%0: 1D0: Yield: 0.10,g (66 % )val ue: 4.16.661 n
(HPLQ: tho} Q115G hoss 4B478) Vs luminium
spectrgm) (MeH)! % 306/ 308 (chlori gy i sot opes) i C

5- chl pr'o-t hi oohene 2-canboxylic a¢id-N f2-met hg2ydgdiohloro
- met hoxynet hyl -1- (3-netthyl -2, 3,4 methane/
5-tetfahvdro- 1H- benzof dl azepi n-7-yl carbanovl) - et hyl, hola%s
mde | 0.05 g ( 0.16 mmol ,
2-[ (5 %fﬂrfﬁvlﬂmqphﬁf@p%@ﬁﬁ@xzﬂcc?&idti\bﬁym)thyérﬁn hopthe-Zrt. Aigtpbgro-14-
15 net&gamajaiggw?mmnmn_ethgpgrﬁl.d@re dissolved-in 1.5

E--and room—temperat yre 04 g (0 16 ol

23 et hzoxy 1- et hoxycar bonyls % 2- di umifmhul nol i ne (wb min
EEDQ) dded. fter 30 min, 0.029 g (0.16 MIHPLEFMS;
3. — T 378/380 method 5)
met hy|l - 2,73, 4, 5 t et rahydr 0- 1H benzo[ d] azepi n-7-yliam ne

i s addechianhiahene-Zrachaxyie acs-6H3-meby-2 B, 5-42rahydad-140C.

Then 'Senh@{d]&ié&%%léaﬂ?aﬁ%ylil\}ﬁe@ RRAkation i.vac. 20 And

Ir'mrif ronmatoqara / rmm’m RP_materi.al

. —%O/M L : ’ (M) (HPLC-MS;

.422/ 424 method 5)

{bromine isotopes)
5-bromo-thiophene-2-carboxylic acid-N-[(3-methyl-2,3,4,5-tetrahydro-1H-
benzo[dlazepin-7-ylcarbamoyi)-methyl]-amide

50 34 9, (M-H)- = 0.82 min
{(HPLC-MS;

. M s
- I‘ANLU 356 method 5)

9-methyl-thiophene-2-carboxylic acid-N-[(3-methyl-2,3,4,5-tetrahydro-1H-
benzo[d]azepin-7-ylcarbamayl}-methyl]-amide

151 0.89 min

. s 29 % (M+H)* =
_CD/ IANjI/f' (HPLC-MS;

470 method 5)




'eI uant vvater/ acetonitrilel/ trifluoroacetic acid =

=>0:100:0.1). Yield: 13.9 ng (15 %) R
W&) %@07/@0653% n (HPLC-MB ngphod 3) C22H28@® 006/063611
(466.00) 25 Mass spectrum (MtH)' = 466/468 (chlorine

- i sot opes) WD 2007/ 003536 -98- PCT/ EP2006/ 063611

Woanp| etré6@uial tninalao- t hi dphigae- 2- C e weakis) R value or R,
aci d- N[ 3- net hoxy- 1- net hy.-1-.( 3- met hyl -
2,3,4/ 5-tetrahydro-1 das}ﬂgg}

HbenzHP'B?azepl n-7-yl carbanoyl ) - propyl ]-am de -ol N

CaN 5 ﬁdde“ttrﬁd)pheﬁle ¥Larbdlic acid-N-{3- methyl 2,3,4,5-tetrahydro-1H-

et hyl vdrl i depa 0- t hoxy- but anoate 10 15.0
g_( 56| W5 S[ZY{] Hﬁ%ﬂﬂ?@@yﬁg@dﬁl yci nethyl ester are

cooled to -78C|n 150 M THF, conbined wth 60 M 1 M
HVDS sol ution and stirred for 1 h. Then 11 n9l (117

xample .54 et hoxyet hane are added and the mixture

slowy heated to 5C. After filtration the mxture is

purified by repeated chromatography (silica gel,

Jpléd-chlcrathiephen:2eylfpdrb aradamire [ N-AB-méthy ¥R &, 4 5-18trahgdro-1H-

b%?%@@ﬁ#%%ﬁa\ﬁ% -Hex@-trieRko-hioRbengheeRRHicacid amide

Anal ogously to Exanple 60 (a)

2-benzhvdri | i denami no- 4- met hoxv- but anoic acid 20 is
reacted with nethyliodide to ce the title
conmpound. C21 H25NGB (339, 43) ssssspectrum (MHH) + =
340 (c) 5-chloro-thiophg -C oxylic

aci d- N- (1- et hoxvcar bony nmet h <1- 25

nmet hyl - propyl ) -am de Q.57 g of £ hyl

2- benzhydri | i denam no-d-=sfet hoxy- 25net hyl but anoate in

- 10

15

20

2.5 nmM THE are conhifled with O M of 4MHC and
stirred for 2 h at room cl .

90 mg (0.16 mmol) 3-{(5-chloro-thiophen-2-yl)-carbonylamino]-N-(3-methyi-
2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)-tetrahydrothiophene-3-carboxylic
acid amide (Ex. 20) are dissolved in 3.4 ml dichloromethane and 0.34 ml 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/acetonitrile/formic acid = 95:5:0.1 =>10;90:0.1).

Yield: 14.6 mg (18 %) |

Rs value: 0.25 (silica gel; dichloromethane/ethanol/ammonia = 8:2:0.2)
C21H24CIN3O3S; (466.02)

Mass spectrum:  (M+H)* = 466/468 (chloring isotopes)




t enper at ur e. Then the m xture is conbined with ethyl
@ cetate and M HCI. 30 The aqueous phase is extracted

Qggo_‘f/pﬂﬁ§3§v|th ethyl acepate and then frddzZEBER3006/063611
2007/ 003536 _99- PCT/ EP2006/ 063611 dried. The crude
product is reacted with 5-chl orothi ophenecarboxylic
Bx@ndplechBori de anal ogously to Exanple 1(e) to produce

t he titI e conmpound. C21H25NCB (339.43) Mass spectrum
(M) 340 5 (d) 5-chloro-thiophene-2-carboxylic
:ﬁﬁsfésﬂﬂ%rbftgtrapheﬁ?tgkﬁs%%m%é]% T@UAELHYI-2,3,4,5-tetrahydro-1H-
h&rheftﬂ@?@ta-iem f; T7dipkodetoaimuirb)thiopbpye13-c@arbdeyl@. sid amide
of a 2M solution of trinmethylalum niumin toluene are
added to a m xture 10 of 130 ng (0.738 mmol)

3-nmethyl -2, 3,4,5-tetrahydro- 1k benzo[ d] azepi n- 7-

ylam ne in dichl oronet hane an bL: Led for 15 min.

-0 ng (0.729 mmol)

Kyl i d" ®d- N-(1-
et hoxvcar bonyl - 3- met h 1- met hy} - propyl ) - am de and
stirred for 3 days. Then/ it i peured onto ice water
/2 N NaCH, extracted geveral tings wth ethyl acetate
15 and dried with sodi um sul phat egt The crude product
is purified by chromatography. Rt value: 2.53 mn
(HPLC- M5 net hod 2). C22H28CI N3G3S (450) Mass spectrum
(MtH) + = 450/ 452 (chlorine isotopes) 20 Exanple 61

R S LS s At 2
Y%l& flaﬁﬁg] gty ghydro-1

benzo azepin-7- yl car bam)yl) et hyl] - am de 25 N
RQ;@IueNO 1d (silich gedy g §le

10

15

20

021 Nakwtsoﬁgf(ﬁ?ny' a- mSt hyl serine in 100 m
Mass Spectrum, (M+H)" = 482/484 (chlorine isotopes)

- Example 54

3-[(5-chIoro—thiophen-Z-yI)—cafbonylamino]—N—( 3-methyl-2,3,4,5-tetrahydro-1H-
benzo[d]azepin-7-yl)-pyrrolidin-1 -tert.butoxycarbonyl-3-carboxylic acid amide

o}\—o
N _
S._-¢c
o}

Al

The title compound was prepared analogously to the synthesis sequence in
Example 1e/1f from 3-amino-pyrrolidin-1-tert.butoxycarbonyl-3-carboxylic acid,
S-chlorothiophene-2-carboxylic acid chloride and 3-methyl-2,3,4,5-tetrahydro-

1H-benzo[dlazepin-7-ylamine.
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acetonitrile is conbined with in each case one-fifth

f 4 mmol) of silver 30 oxide and 4 6
‘&1%;9&/@9%%@ hane, with vi-84+ous stirring, PaQ-F/IE:E@M&@?OG%“
WD 2007/ 003536 -100- PCT/ EP2006/ 063611 intervals
within 5 h and the mxture is stirred for 4 days. Then

. Yield: 45f5 tmgered and the crude product is reacted with

- et hyl 5 4 5-tetr no-H .
Rl 4w FoRaldiiaiac Soution = 6 4
G EBICINGOLS esd®0e)y 2- car boxylic acid chloride
anal ogously to the reaction conditions described in

actium: 55(Mrbl)58a t 5 583¢R%chlarine isetopesonpound.
Rf val ue: 0.63 (al um ni um oxi de; ,
di chl oronet hane/ et hanol = 95:5) C21H25CI N3G3S
Ex48ml8755 Mass spectrum (MtH)+ = 436/ 438 (chlorine
i sotopes) 10 The foll owi ng conpounds nay be prepared
fromam no acid derivatives, benzazepine derivatives .

, ' ; . . . . I
e A bR BN TR YT 2 B RSB oy 1+
bExaofol]&zepimNg -yl Stpyrrotidinad-chdroxyli@adidednidbhss peak(s) Rf
value Last Step or Rt Nane fit | i 57% (MtH) ™ = Rt:
2.8 mn Hs 512/514 HPLC- o " | ~ ¢ (chlorine
i sotopes) method 3a 5-chl or g-hi.ophene- 2- car boxyl i c
aci d- N-[ 2- benzyl oxy- | - met hyl -ngt hyl - 2,3, 4,

0 (

5-tetra hydro-|I H bengzs iN" N car bam

oyl )-ethyl]-am de 63 2.25 mn AV ) I o
s (HPLC, o0 4221424 h0d 2) (chlorine isotopes)
(R) - 5-chl oro-thi opkenes2-carboxylic

aci d- N-[ 2- hydr oxy- 1/N Tet hyl - 1- ( 3- net hyl

15

20

25

10 mg ( 0.02 mmol ) 3-[(5-chloro-thiophen-2-yl)-carbonylamino]-N-(3-methyl-
2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)-pyrrolidin-1 —tertfbutoxycarbonyl—&
carboxylic acid amide are dissb!ved in 0.25 ml THF and at room temperature

0.3 ml of 6 molar hydrochioric acid are added and the mixture is stirred for 1h.
Then it is concentrated by evaporation i.vac..

Yield: 10 mg ( 80 % ) J

Ry value: 0.44 (RP-8; methanol/5% NaCl solution = 6 : 4}

C21H25CIN4O,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:




3,4,5-tetrahydro-1

enzoéd zepln 7-yl car banoyl ) -et hyl ] -am de

Vﬂéb%@% 6101- PCT/ EP2008/ 063611 ExanplP&ﬁEP2006/063611
- br ono- t hi ophene- 2-car boxylic aci d- N
3 hydroxy-1-net hyl -1-(3-nmethyl - 2,3,4,5-tetrahydro-1

HbenZdtaictr@dgomiula y| car bambigld) - pr opyM:]nssa:nsak{e) CH R valle or
5 NDC>OH(a) met gk st
%onV| 1 nol - propi on te

‘N1 Br
D[ (5-

~ b.18 C“P"ES 30 mol ) 5 bronDthlophene 2- carboxy

lic

g d &
[ h at

evapor,
DL- OWH
Wit h
chl ori
At 1 0Q

In 20 m
en the m
ation i. 5. 3292 @
- Al a- HCL a&r et gl aced
1 (142. 25 mol ) TEA,
de i s added dropw seg

re rr

d

T0 THTO
#e is dd
( 25.26 n
in 100
then at O
to 20 m

of

Lchl orid

N%E htTr at ed

gﬁ%ﬁ%%roneth
qg?%ﬁfa0|d

or onet

mtenperature the m

xture is

ti$HePEH for 1

g2.? Riin
dipLc-Ms:
amethod 4)

hane.
6 h 15

land cd
hydr og
is ext

%8n-0

ract

acugaml
or qanl c

) A BRthfoed-@ibphsh-By pRpicaYIBn o N-GaGethyl-RIBeN5-Ba sy RS- 1H-

@ﬁfﬁ%ﬂﬁm t‘g%rﬁwp%graha cfm%m%@ﬁ

m xture
phase

iY wag
W th 9
dried
by eva

a2

1 nol ar
dr ogen

hed 1x |wijt

=

ration i.vac. And

t hrou

(sili

ether [1:3 => 1:2).

COHi oBr NOBS (292. 15) Mass

H 20 silica gel (el
Yi el d:
acet at ¢

a gel; ethyl

s&di umsul phat €.

hyedy ochl or|i
car bonat g
Then it

purified Q
ant: et hyl
6. 0g9(82%
/ pet rol eur

[ Sopd

(e pld and
sol ution angd

i434/48®NCeNt r
y chronat ogr

(erceihat e/ pet
ue:

290/ 72

0.
30:{7

16¢31
ARP-8;

arBﬁtsanoI/

r &5 dladi
SJOKJﬁOI'I

269

spectrum

(MtH) -

5-bro

tetra

WV:]I‘O :

-V

) - al

ClLdr

N (3-nethyl -

(brom ﬁehipsaamo;piesM c2boxyg acid-N-[1-ethyl-1-(3-methyl-2,3,4,5-tetrahydro-

2- 0X0

e

—Amde
rep

red analoqou

sly to

P2 on

dllsop2?§§r

Chen1
ang 5.00
»

H1| 93 58, 6966) o

.90 m
m (33.34

) N, N, N,

454/456

(chlorine

isotopes)

). 3
tha gel;
dichioro-
methane/
ethanol/
glacial
acetic acid
=90:10:1)

5-chloro-thiophene-2-carboxylic acid-N-[1-(3-methyl-2,3,4,5-tetrahydro-1H-
benzo[dlazepin-7-ylcarbamoyl)-1-(prop-2-ynyl)-but-3-ynyl]-amide
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30 tetranet hyl - et hyl enedi am ne (TMEDA) are placed in
\b‘]gg %&HE at 0C and WO 2007/ 003536 -102-
PEPYHE8POB3611 sl owl y -@8mbi ned with 14.PCHER20064063611
mmol) 1.6 Mn-butyllithiumin n-hexane. Then the
m xture is stirred for 20 mn and cool ed to- 78C, then

Exarfple 68. 26  mmol ) net hyl
2-[ (5-brono-t hi ophene- 2-car bonyl ) -am no] - propi onate in

50 mM THE are slowWy added dropwi se and the m xture

-§h|§¥d—fﬁ|§|§*hér%-2Jca'ﬂbo%h%)%cgieﬂla 4 co@ni IgZét ?)fyrgt;@él { 1-(3-

mathyl-2s3,4 Edatratlm td-beheojodaretpiro@-yidarbamey ) Bikyl)-amide
m xture is stirred for 20 h at roomtenperature. Then
nitrogen is passed through the reaction vessel in
order to expel cess et hyl ene oxide, then the
reacti on m xtiurg 4s conmbi'ned w th agueous anmoni um
SQl ution an concentrated by evaporation 10
lﬁ%é;il:igi esNdug( Ts—combi ned with 1 M hydrochl oric
HE® and racted wth ethyl acetate. The
organi ¢ phase is dried with sodi um sul phate and
purified by chromatography through RP materi al
(eluant: water / acetonitrile 90:10 => 0:100). Yield:
0.20 g (9 %9 15 Rf value: 0.52 (silica gel; ethyl
(a):et Stcﬂﬂ@n%tt'hidrﬂiéﬁbez B&tboxyR0adi8)1 -h e85l RBIHVIB Snethoxy-1-
(304. Nhss sPectrun1 (VFHA) + ="3047 306 (OT GWTﬂE__lL‘
i Arathgxyragthsl-efhylivamideophene- 2- car boxyl i ¢ aci d- N-
[ 3- hydroxy 1-methyl -1-(3-nmethyl- 20 2 3
4,5-tetrahydro-1 ‘

1@ (@ d Bcth Ay GanOLBQﬁé LreBi X dth A re8an-1161 ste

(0 66 npol) 3-nethyl - -tetrahydro-1

15

20

- 25

30

18155 dithe Caial@d g di% md@aih@tndrmbm@we&haz apenl (18 4
d
T TES L1 0 b B BB

ate diseolyed ti 6rmet BHE rodt duzie2icd ropwiser. eAfter B6iH thednfxalire39

, 'n. 0. . 0.66 mol - br ono- t hi ophene- 2-car boxylic
filigseq a&dz R%@gfﬁwezs 896@%@5@39&1@399@@3 Yaey. - BhReRE i$ J pugfied
birchidika ?aﬁ%ﬁ?ougﬁ vam§%FI5P%MIE%§O$9@1ISO\?amﬁ(tépﬁ%r;t. I

|sthen stirred f om tenperature
watm/a@mltrﬁﬁitnf@omge@q acitt ® 9601 M. 1> 100:90b)i um

Y[é\(dird)?b%e@s& ut| on and extracted 3x with ethyl

acetda h@’ conmbi ned organi c phases are dried with 30

R{swlueml 25|rﬁiﬂﬂWL@ﬂﬁ$’H’fétﬁé@g{/by chromat ogr aphy t hrough
rial  (Mcrosorb C18 Varian eluant: water /

Ca%ts‘ém@ﬁ (2936710 => 0: 100).

Mass spectrum:  (M+H)" = 294/296 (chlorine isotopes)

(b)  2-l{5-chloro-thiophene-2-carbonyi)-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 dissolved at room temperature in 3
ml of water / 3 ml acetonitrile and combined with 0.08 g (0.51 mmol) 2,2,6,6-
tetramethyl-1-piperidinyloxy radical (TEMPO) alnd 0.13 g (1.55 mmol) sodium
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15

Yield: 0.14 g (38 %9 Rt value: 2.22 mn (HPLC M5
@&2@@@%% 2007/ 003536 -103- PCT/ EP2006/ 063611

(480. 43) Mas€7spect rum ( MrH)PGTEP2006/063611
480/ 482 (bromi ne isotopes) Exanple 655 -

5-chl or o-t hi ophene- 2-car boxylic
hislragen Faﬁhmlwl TBenl{l eerthy3.adimmoBrdiddgs sddium hypochilorite is

AT IBpui, And e i 50 fopR pyThe merctien mixie s
drivettrafeld W evé’pdr@tl&a 20ad ARd S)ZJ 'b%cw'rrcf_lrgatolgraphy through RP

BOC- a- met hyl - D, L- gl utam ¢ aci
ragigriab Migrospry Q@ Variamrelaandt warersaeetoammetnﬂmarofanbtac acid =

I T with stirring at roomtenperature
9gadr)]da?t‘f:rr Ob()r mn. Then 0.38 m (0.77 nmol)

\dehje()hbdgmsﬁe%yM in THE are and the mxture is stirred
'%or 15 at room tenperature. The reaction mxture is

d’ﬁ&%t“r‘b@ &N byPeGadSrmaethod 3). vac. And 15 reacted

'C%nﬁm"(’ﬂﬂﬁ%gy(Bb? 7t,\_-)ITe foregoi ng Exanples to formthe

Rr value: 0.3 (silica gel;
Miasshépeaimethanéetiyanol / aposrdcs (&Q]&Q]eagoto es)
C24H31CI NGBS (491.05) Mass spectrum Hf) = 491/ 493
(chlorine isotopes) 20 The follow ng conpounds may be
@ ePBLAflodoL BB n.<->z-’e1 by e

rivatives and 5 e

(e thye?814;5- tefoah\mhfoﬁéi bedm[d‘[azspm-ﬁ%esbaiﬂswf)-leﬁaﬁﬂ diide
t he foregoi ng Exanpl es: WD 2007/ 003536 -104-

PCT/ EP2006/ 063611 66 A (MtH)+ = Rt: 2.5 mn |/

Olﬂ%i %?m&t)h% gg %ﬁbgﬂggﬁéhb% L&A ohFIRLARRSLS- methoxy—2-

Wetbyhﬂrmm&ammfe@mwmmw 4-ml THF and at room

20

25

| tﬁ‘ggﬁr%%%d{faz h%%mé? j%\é’t? 'Fr%x)e)ﬁt' E gf rp%rblonyl 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[d]azepin-_?y!amine 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 (I\/Ilcrosorb C18 Varian;
eluant: water/ acetonitrile/ trifluoroacetic acid = 90:10:0.1 =>0:100:0.1).

Yield: 13.9mg (15 %)

R: value: 4.09 min (HPLG-MS method 3)
C22H25CIN3O4S (466.00)
Mass spectrum;  (M+H)" = 466/468 (chlorine isotopes)
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amde 67 1 ¢ (MH)+= Rf:0.48; silica gel; ¢ " s c
498/ 500 (chlorine isotopes) CH2Cl 2/ ethanol/ NH3 =
WO 200727008531 or o- t hi ophengg2- car boxyl i ¢ adEF/EP2006/063611
[ 2- (4- hydroxy- phenyl)-1-nmet hyl - 1-(3-
met hyl -2, 3, 4, 5-tetrahydro-1
B éOB@] azepl n 7-yl car banoyl ) - et hyl ]-am de "
Rf : silica 68 itN~ ~~~ 472/ 474
T @prth@hwa@é&owbm acig- K3 anatHpRy-Afroethahdt(3- methyl-

| éé’,étzbot atz g]% ﬁgﬂﬂ%ﬁzﬁﬁﬁﬁp@ ‘rcalrcgﬁaayrllnc')ﬁ) S%p?ﬂ] amlhe

nmet hyl - 2, 3, 4, 5-tetrahydro-1
H benzo] dLazepl n-7-yl carbanoyl)-ethyl]-am de Exanple

- 69 - 8- Cll_or o-t hi ophene- 2- car boxylic

acl d- - ( 3F net hoxycar bonyl - propyl oxy)-1 - 5
e SF - hyl -2, 3, 4, 5-tetrahydr o- 1H benzo[ d] azepi
n- 7-yl car barjpy!l -etshyll- amde 00 pO N OHOQ (a)
tert.butyl © ’
(R -N-[2-(3- met ho ar bonyl - prop- 2- enyl oxy) - 1- net hyl -
1-(3- 1o
net hyl - 2, 3, 4, 5-t et r ahydr o- 1H benzo[ d] azepi n- 7- yl car bam
oyl ) - ethyl] carbamate A mxture of 120 ny (O 226
mml) tert.butyl (R)-N-[2-(prop-2-enyl ox - met hyl -
(@) ( aetind Bienzhidaicenominasmeltiony butnoate
H benzo[ d] azepi n- 7-yl car banoyl ) et hyl ] - car bamat e
(prepared from
16FK) g GaMmdh a-idisHyMetiisne)gigcibethiiestenl are ctedBtoM®8°C in
_PﬁgSSG - 105- PCT/ EP2006/ 063611
rnblﬁﬁtﬂ é'f't*\a%m JM Nawﬂ@&mhgwmd $ﬂry¢<éfﬁrn1ebl

15

- 20

25

30

slowly heated to 5°C. After filtration the mixture is purified by repeated
chromatography (silica gel, petroleum ether.ethyl acetate 9:1).
Yield: 8.1g

(b) ethyl 2-benzhydrilidenamino-4-methoxy-2-methylbutanoate

- Analogously to Example 60 (a) 2-benzhydrilidenamino-4-methoxy-butanoic acid

- is reacted with methylicdide to produce the title compound.

Ca1H25NO3 (339.43)
Mass spectrum:  (M+H)" = 340

(c) 5-chloro-thiophene-2-carboxylic acid-N-(1-ethoxycarbonyl-3-methoxy-1-

methyl-propyh)-amide

0.57 g of ethy! 2-benzhydrilidenamino-4-methoxy-2-methylbutanoate in 2.5 ml
THF are combined with 0.7 ml of 4M HCI and stirred for 2 h at room
temperature. Then the mixture is combined with ethyi acetate and 1 M HCL.
The aqueous phase is extracted three times with ethyl acetate and then freeze-
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is rinsed for 30 mn with argon, conbined with 0.42 m

@3? 28 2?“)'% met hyl acrylate and 2nd generati on G ubbs
0&4003R% heat ed to boibong for 4 h. TherCTIER2006/063611

m xture is concentrated by evaporation and purified by

chromat ography. 5 Rt value: 2.53 mn (HPLC MS; nethod
da')ed byhd Bude-mrbHoctds Wd;m@enﬂ&ﬂﬁr&chl@t‘&ﬁbﬁhéﬁe@@ﬂb@xyhc acid

3-,met hgx rbon
?J% é@t%}5>99l1§>é¥%§?<amp %Jwéttwrodycg the ditle compepido- 1
d%kplgw@{ (ﬂ:@zml n-7- ylca rba nmoyl)-ethyl]-am de 10
ert. bu
Ness SP?QFL(FB rre(lhicbkiycar bomﬂéi{)prop 2- enyl oxy) - 1- met hyl -
1- (3- net hyl -
2,3,4,5-tetrahydro- 1H benzo[ d] azepi n- 7- yl car banoyl ) - et
(b)/Bélch@bhﬁmhéné—? cérsaﬁylr%dac%r Aﬁ[ﬁ?ﬁrﬁﬁ(fv é(]ﬁ?l GSmethyl-
uence anal ogously to Exanple 1(c)
ﬂrﬁ et oo 4P Comzblsiazomb. Fyloadiamoy Emyfiamget hod
C25H32CI N305S (522.06) Mass spectrum (MH)+ =
522/524 (chlorine isotopes) Exanple 70 20

(&) ni-othlam @otdmbﬂrﬂiﬂ@rnﬂeﬂw@urhwumllﬁ toluene are added to a mixture
3- hydr oxycar

d- N- b
. Q%élﬁﬂwg %0 ¢ %8 ma&)ﬁ-meﬁm%g 455? oo ud@—iH benzo[a]azepin-7-

REG R EP L TSIRY (L e B w3 o
283poni(0. |729tmmnl)\lﬁ—tﬂﬂofo-tﬁnm@ﬂ*cem@hc %E@qug qusl y2t 0

a8 ) val ue; mn(HPLC— od 2)
' H88Y-0 NN BTV o) e f0r3das Then

() Iallele (
1t59 659&1 ér‘?tB'té’é Wé?er'/ﬁ‘?\f R%@ﬁ-) e r%cyéta s?&%?éﬂ%ég’@nth]é? /l acetate

and dried with sodium sulphate. The crude product is purified bv

15

20

25

30

chromatography.
R value: 2.53 min (HPLC-MS method 2)

. 'ngHp_gCIN3038 (450)

Mass spectrum:  (M+H)" = 450/452 (chlorine isotopes)

Example 61

| (R)-S-Chioro-thiophene~_2-carboxylic acid-N-[2-methoxy-1-methyl-1-(3-methyl-

2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-ylcarbamoyi)-ethyl]-amide
~
LI,
N Tt
N
.0
0

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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5- chl or o- t hi ophene- 2-car boxyl i c aci d- N-[l - met hyl -

i3 andi et hyl -2, 3,4, 5- tetra hyd ro-

)&@@ﬁ?gfc&%ég pi n- 7-yl car bas@gyl ) - et hyI] anPed/ER2008/063611
N_O\S ad 05 (a) ‘

35d|rrethyl 2,3,4,5-tetrahydro-1

nﬂimabdplﬂ]!aﬁdpand They ixturesis' stind¥ob4 days. Then it is filtered and

BlefehO8 piscutisfs Feastd G smain-2i b, S tetiahydro-1H-
Bef@ﬁ@ébeﬁm-”‘i ﬂ'la?mhétarnﬁ@gﬁlpr&hﬁ‘o ﬁl%ﬁ@%qcl %f&ea eﬁ}alpnge

m xt ure of e COo
Hyelegeusly ta ﬂr@snegou@zq aemditio g dEmrdjwm-Emm@dh 55 and 58za to

t t Ex | 1(b t t
SRR BBl & 6 oy Tand ~educti o anal ogous! y
Rovdii@rmée (%(Lﬂ%muﬁﬁ@xﬂéedlﬂhlﬁrkiﬁ%t ?/ell?l%nBV“- bB%ﬂ by
émF' ennat e&r ap@% (,aml ea go 1, :
iGiblePedtfdM87) .  amoni a 95: 5) 99/1 > 8/ 2) 15 3 5

it 0 R et Y o

chl ori de/ met hanol /ammnl a 80/20/2) Cl2H18N2 (190. 29)

1%5115 spectrum (MrH)' =,191 20
- SoiPwIaHgAMmPOUNds @av@@r%rﬁpamfxcammmo[aqcbdematwesyl

i ST ——
tovihs matieads ofnsyntsiy describgd! iaGhé regoing Examples:

5-chl oro-t hi ophene- 2- car boxylic _
acid-N-[1-nethyl-1-(3,5-dinethyl-2,3,4,5- tetrahydro-1

HdenZ ghaEaFE ol Y1 Car DIMaL) - et Y bs@piRE) S R, value
prepaned by reacting

3, 5-dilmethyl -2.3, 4, 5-t et r JPIE B henzol d] azepi n-9-Re

- (@|| i ¢a ge| X lllyl ene-chitortdefrethanetanmpnia 58
80/ 20/ 2) 30%11 126CLN3QZ3 % 419. OIMAWD 2007/ 0035 36>
7

63 HWQH . 4% (MH)" = 2.25 min
“Oij ] ujjirm (HPLC;
4221424 method 2)
{chlorine
‘isotopes)

yl ami né&lameal ogousl y to Exarrpl e 1(f). Rf value: 0.6

| A

N

-107- | PCT/ EP28Q6/ 063611 IYass spectfum SMH_D + = [ min
420/ 422 (chl o q\i[;ot opes 512/51 | HPLC-
- © L (chlorine isotopes) | method 3a

S-chioro-thiophene-2-carboxylic acid-N-[2-benzyloxy-1-m ethyl-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-hydroxy-1-methyl-1-(3-methyl-

2,3,4,5-tetrahydro-1 H-benzo[d]azepin-7-ylcarbamoyl )-ethyl]-amide
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%’?g%{’é)rio@iva%”mg'\' (237.34) Mass spectrum (MeH)' =

Exanpl e 72 5-chl oro-t hi ophene- 2-car boxylic

' 5 yl -1-(3,5-dinethyl-2,3,4,5- 5 l
e eY e -101- PCT/EP2006/063611

nzo[ d] azepi n- 8-yl carba\\ nooyl )-ethyl]-amde N - N
p() Ny' O\S/ C is prepared from3 _
i -2,3,4,5-tetrahydro-1 H benzo[ d] azepi n- 8-yl am

Ef%\clagfoz-ﬁo@%g%%agbéﬁ ' g&%k@?%ﬁ@@iﬁ1 -Eriw(gtml-?-(%-(r%fhyl-
Qm,o;ﬂ_téefamﬂmamlue@&amé@&9172;9@3%}@9%%@@?—%9S

(419.97) Mass spectrum (MH)' . orine
i sotopes) Exanple 73 5-chloro-thiophene-2-carboxylic

acid-N-{1-nethyl-1-[3-methyl-5-4 15

am nophenyl)-2, 3,4, 5-tetrahydrp-1 _

- H-benzo[ d] azepin-7-yl carbamyl |- etfyl } - am de NH2 \
Nom( "N -N1II / C /1 QL sBr
3- et hyl - 5- phenyl =24 3, 4Jl 5-1 et glahydr o}l 1/

H benzo[ d] azepi ne 200%700"g (4. 48 nmol _ _
1-phenyl -2, 3, 4, 5-t et rahydro-| H benzo[ d] azepi ne is
taken up in 1.7 m formc acid and conbined with 1.22
(@) of maited PdtSrhtonmo-tibphemn2-ddesny Paal i6R& or 2
h. The reaction mxture is concentrated, made basic
with 10 M NaOH and extracted with ethyl I a(r:]et at ei GThe

' ol ' ' . nhat e,.. en
R B fopitic  RAIKIT LR B Sred R 20 mi of
thiony ehlogde forrieh ay 6812 ackitben ted mixtaniglobABERMERd by

3.52 g ( 25.26 mmol ) DL-OMe-Ala-HCL are placed in 100 ml dichloromethane

15

20

25

30

with 20 ml (142.25 mmol) TEA, then at 0°C the acid chloride is added dropwise
to 20 m| dichlorométhane. 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 hydrochloric acid and 1x with sat.
Sodium hydrogen carbonate solution and dried with sodium sulphate. Then itis -
concentrated by evaporation i.vac. And purified by chromatography through
silica gel (eluant: ethyl acetate/petroleum ether 1:3 => 1:2).

Yield: 6.0 g (82 %)

Rr value: 0.17 (silica gel; ethyl acetate/petroleum ether = 30:70)

CoH10BINO;S (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 mi THF at 0°C and
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15

WD 2007/ 003536 -108- PCT/ EP2006/ 063611 (b)

[)-7-nitro-2, 3, 4,5-tetrahydro-
VOB oo epi ne ) 10 PCT/EP2006/063611
3- et hyl - 5- phenyl - 2, 3, 4, 54et rahydr o- 1H benzo[ d] azepi ne
is nitrogenated anal ogousl y to Exanple 9(a) and

Hamive ¢cu'db|n§sdcmtromeo~gt(z2ﬁtﬁ2 frsndl) ¢ B Iglei bufynmumheuﬁexane
a
P HeiRore 15 846 sdt 20 iy Endiatbindion T8 s 2Ras(7.26

 IBpRs) methyl Qbfbﬂ'-'br'omoiiﬂigpﬂ@né Q)carbonyl) -amino}-propionate in 50 ml

5-chl or o- th| ophene- 2- car boxyl i c
HaF arayslowdyradded dlomw;smuychemme is stirred for 1 h,

Iﬁl—rabenzo g)z%%slkﬁd'é r@l c@ %?u%% 5)1 ehilene_oxidg ge gandensed at

-@’Bé@anddhisyls tysh ag@shtd ®R rehction mixture. The mixture is stirred for
| -5-(4-nitrophenyl)-7-nitro- , 4, 5-
fbeg%% EperEyEs [ thelk @ltﬂoﬁ@n ﬁ]aam@quugfothlémapilw vessel

1 e Pl SRS o 2! WP Parfonusuirabisprmtgnec

wlttp@mcmsammormnalohgnml solmtmrfammbzﬁicék(tfa)ted B eva éh%t:on
met hyl ene chl ori de/ et hanol 5)

’&2% Hzﬁ@um : um'@%@fnd‘@;e d %@31 Yhaydreghleric rcid) ancEThi§7ant99
ekerBbRU With bER1 988Ble. The E%ﬁl@ gb%@ f%gdr?%fmgﬁgggwﬁggulgﬁate

prepared fromam no acid IvVes
afernuilier \nysshaomatdgrephy treoagi RE) riaterit i elugat: weagi Mgsetonitrile

0 to the nmethods of synthesis described in
g@nﬂj Egg’nﬁ%s or knowmn.fromthe literature: 25 74 0
‘t’ﬁé&’&i‘@ﬂeﬂg%g 63 min of HPLC- nethod 2 420/ 422

(chI orine isotopes)
Rt pglus: @ﬁ%(fﬂbqaqg@oﬁﬁwéaqetaww@eum ether = 30:10)

20

25

30

%B ]Sg -2, 3,4,5-tetrahydro-1 H
benzom?ﬁz pi n- yI carbanoyl ) -butyl]-am de 75 ( MtH) +
Msszpeétrom g @1-8H)"HPLC-804/80d6 2(bromine isotopes)

(c)  S-bromo-thiophene-2-carboxylic acid-N- [3-hydroxy-1-methyl-1-( 3-methyl-
2.3.4,5-tetrahvdro-1H-benzo[d]azepin-7-ylcarbamoyl propyll-amide

0.16 g (0.66 mmol) 3-methyl-2,3,4,5-tetrahydro-1 H-benzo[d]azepine are

suspended at room temperature in 3 m! dichloromethane, 1.30 ml ( 2.601r_nmol }
2M trimethylaluminium solution in toluene are added dropwise thereto and the

- mixture is stirred for 30 miin. 0.20 g (0.66 mmol) 5-bromo-thiophene-2-carboxylic

acid (3-methyl-2-oxo-tetrahydro-furan-3-yl)»-amide in 6 ml THF are added
dropwise to the reaction mixture. It is then stirred for 20 h at room temperature.
Then the reaction is poured onto 60 ml 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 %)

Rivalue: 2.22 min (HPLC-MS; method 3a)



436/ 438 (chlorine isotopes) WO 2007/003536 _109_
PCT/ EP2006/ 063611 5-chl oro-t hi ophene- 2- car box
g o

lic :
P83&8Poxy- | - (3- met h1D32, 3, 4, 51 ot r alRGFEPR006/063611
H benzo[ d] azepi n-7-yl carbanoyl)-ethyl]-am de 76

(MFtH)+ Rt: 0.92 mins a HPLC-nethod 5 -" | / o ¢
Q36,838l:0cB1(480.48) i sot opes)
- chl -t hi ene-2-carboxylic L
e?%ﬁr?écﬁm%? ﬁZW-ﬁi- (3- nﬁt‘@){%ﬁ 3brominet igptogR§Hr o- 1

H benzo[ d] azepi n- 7- yl car banoyl ) - propyl | - ani de 77
MtH)+ - Rt: 2.63 min HPLC Cl -nethod 2 450/ 452

éz@ml‘.@iﬁj_@@ i sotopes) 5-chl oro-t hi ophene-2-carboxylic
aci d- N-[ 2- propyl oxy-1-(3-nethyl-2,3,4,5- tetrahydro-1
H benzo[ d] azepi n- 7-yl car banoyl ) -et hyl ] -am de 78:j:
g-dffibbotthidpriers-22amdxylt cRLNIPntetAPLAQnSthylamin8carbonyl-1-
464/ 466 ’S;:hl ori ne isoOtopes)

~ (8reethyl-3.-3hPdptiahdro-1dkbeoxsltlazepin-7-ylcarbamoyl)-propyl]-amide
aci d- N-[ 2-i sobut yl oxy- 1- ( 3- et hyl - ? 3,4, 5-
tetrahydro-1 o -
H benzo[ d] azepi n- 7- yl car banoyl ) - ﬁ?l ]-am de 79 (M+H) +
HPLC-nmethod 3 N O Is 450/452 (¢ghlorine isotopes) o
5-chl or o-t hi ophene-2-car boxyl i
aci d-N-[ 2-i sopropyl @xy- 3 | -2,3,4,5-
tetrahydro-1 o 0 S._-cl
H benzo[ d] azepi n- 7- yI'Tar banoyl ) Pet hyl }- am de 80 _
Rt:4.30 mn N (MH) + HPLC-nethod 3 432/ 434 (chlorine
i sot opes) 5-chl oro-thiophene-2-carboxylic

10 oM 8 '((5\_"7[7”;1{{,%5)*}%_' Bb —gi:rﬁgtﬁ"lwblz-gﬁftérh%etlce! Enagsfr?lrﬁ-_lF are

stirring at room temperature and stirred for 5 min. Then 0.38 ml (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
156 reacted analogously to the foregoing Examples to form tﬁe title compound.
Rsvalue: 0.3 (silica gel; dichloromethane/ethanol/ammonia 80:20:2)
- CasHy1CIN4O3S (491.05) |
Mass spectrum:  (M+H)* = 491/493 (chlorine isotopes)

20 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:




1 H benzo[ d] azepi n- 7-yl car banoyl ) - but - 3-enyl | - arri de 81
0.25; silica Nagel; C1 512/

0 /7(I\/H+%+ Rf :
- WEORR1/H@393%t opes) CH2CI 21@4hanol /| ammoni J’QT/E?@()@@/Q@%”

(R)-5-chl oro-t hi ophene- 2- carboxylic

aci d- N-[ 3- benzyl oxy-1-(3-nethyl-2,3,4,5- tetrahydro-1

H benzo[ d] azepi n- 7- yl car banoyl ) - propyl ]- am de 82
/l\/l-l-l—l\-l-—Rt: 4.82 mn HPLG.-nethod 3 ~ - | §12/514

&Rl orfi ne i sotopesl o D POOFH0H3536 - 110- | K- 25 min
PCT/ EP2006/ 063611 HPLC-method 2
R) - 5-ich =2~ C A#I8HA9% l(¢hiorine isotopes)
aci d- N[ et hyl oxy-1-(B-nethyl-2,3,4,5

1 _I_etb;ﬁ;'yﬁ-: é:fz'ilgro-thlo ne-2 -2- carboxr\(Dc id-N- -d:r;ft_hg?nmiggcar@g%ﬂé

33 5- clhnepd=1t( %n@ﬂwd%éﬁ t@@hﬁ%@@%b@nzo azepin-7-ylcarbamoyl)-ethyl]-
iCI d- N—énadéz met hoxyet hyl oxy) - 1- ( 3- net hyl -

= et ghyrh‘ Fa

_E-Ee ;[ d] azepi n- Llocar bapsH)-=t hyl | - ani de Fﬁf:.(?-‘4-8i sige

Ng \ ) met hyl ‘ gel;
\I-(5 chl h@j{%’o hén- 2y|.) cay $5HPP (chioring Wbtarss2- ¢ aiheyyhahol
‘1e A niXture of 448 /8 (435 mmol) nethyl

aziridi ne-2-carboxylate and 13.5 m 10 (97.3 y 80:20:2
[ ri et Nyd-earorehidpherRER-cdrbaxgic yit-@h @2-@hilydoxyesheng) Gmmhylrﬂe(d-

ith §.

L o et AL RSB 6y P
P& h ilce and subsdgpent!y afi+ent £ enoval  of the=%8§|SH@a
path stirred for . om t enper ature. Thengthe

m xt urfe_j/s [ £72{474 (chiorine isotopes) CH,Cly/ethanol
=80:20

10

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

Example 69
(R)-5-chloro-thiophene-2-carboxylic acid-N-[2-(3-methoxycarbony!-propyloxy)-1-
methyl-1-(3-methyl-2,3,4,5-tetrahydro-1 H—benzo[d]azepin-?-ylc'arbamoyl)—ethyl]~

amide

O\(—LO ]
0 ”7}
N - S

(a) tert.butyl (R)-N-[2-(3-methoxycarbonyl-prop-2-enyloxy)-1-methyl-1-(3-
methyl-2,3,4,5-tetrahydro-1 H—benzo[d]azepin-?-ylbarbamoyl)-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-1 H-benzo[d]azepin-7-ylcarbamoyl)ethyl]-

carbamate (prepared from (R)-O-allyl-a-methyl-N-butoxycarbonylserine and 3-
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15

extracted with nmet hyl ene chloride, dried with sodi um

%26@%@ gacentrat ed 15 and purified by
g? % y (silica gel-10petrol eum et her7ef#sfi2006/063611
acetate 80/15 - > 80/20) to obtain the slightly

contam nated title compound. Rf value: 0.42 (silica
rgethyi-2, -ﬂa)‘ﬁl-tetrehszdﬂoe‘rfrhﬂ)ehzetoﬂmupjln-swmﬁi)ne) in methylene chloride

S BREGH 15 G wiBarOo B EEs e 048 i (4.66 mmely methy
ar{1BtCHh® LAY @eﬁ@%ﬁh@ﬂmr&%%@éﬂd‘ﬁ’eé’b&%’o bdi!ing for 4 h. Then
met hoxyet hyl oxy)p ro pio nate A mXxture o 0”g
thepoyture Iamtmc;enﬁ'@tEWby evaporation and purified by chromatography

.-%\;i?‘fd%@%@&mwgﬁ/é?’ﬁﬁﬁg%zg m (3.7 mol)

2 nmet hoxyethanol in 4 m 25 nethylene chloride is

conbined with 0.16 nl boron trifluoride
(bi H@rélcéIor@ﬁ@O@hew@cpafrb@xsexcramdmé [2rSarwetheryaanbonyle s

g LS D R e L A R TR
ykﬁr!uamo@l)%h;(!]saﬂnndm gel ; nmethyl ene chl ori de/ net hanol
80/ 20) WD 2007/ 003536 111- PCT/ EP2006/ 063611

C12H16CI NOSS (321.78) Mass spectrum . (MH)+ =

T%?lzlé]lﬁgl“(li)clbl[? '?ﬁethg car%éé&'(p%p -2-enyloxy)-1-methyl-1-(3-methyl-

ro- th|o ene-

2%, # (b-tatiady (& bt renzp ] byd miry?)-yita(b@rmet hethyl Sarbamate is

rGadlel D S EitRess seruanes PralsRysly [ FxamPle (@) 3§ and

15@{6)f6#ﬁ¢tﬁest|t@@9ﬁ|5&g—|cf rom et hyl 2-(5-chl orothi ophen-
yl) car bonyl am no- 3- ( 2- net hoxyet hyl oxy) pr opi onat e by

R vakied ih 79 ain X m@ghods@honi f i cati on and subsequent

20

25

30

(%%n:?@flgﬂrgyzgegw yIt 2¥r: né \?\A?hSE}Ethr gﬂgldggolugll-y to -

Massrgdeetiof(.c) . (MBHR valxe228298 (6hl6nﬁ€$éd1@ﬁeéé
C22H28CI N304S (465 99) Mass spectrum (M+H) + 466/ 468
(chlorine isotopes) Exanple 84 and 85 15
Ez c-hj or o-t hi ophen- 2-yl ) - car bonyl am no] - 3, 4-di hydro

= thyl-2 3 4 5-
(Re5+chlyrdrthiopHehes2zcaribavizpaaid-IV-{d-)3-hydroapearbeng-propaloRy)-1-

"lﬁml('%ﬁ@ﬂﬁ?'aﬁﬁ«?%-@ﬁ%w@?& eabeaielazeRiBr -¥lcemam e Ykethyil-

HOﬂO
N ' S

is prepared from Example 69 by saponification with lithium hydroxide

anfiddydr oxy- N-(3-

analogously to Example 8 (d).

Rt value: 2.4 min (HPLC-MS; method 2)

C24H30CIN3O5S (508.03)

Mass spectrum:  (M+H)"  =508/510 (chlorine isotopes)
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15

20

25

30

met hyl - 5-tetrahyd ro-1 '
Mg@ﬁ %é I n-7-yl)-cycl opent ane- 1- car boxylic

? HO OHO OH10B-H O. NN S N @EPNQ’@/063611
I/ HC -N/ OHC A mixture of 0.10 g (0,348 ol )

1 [ (5-chl oro-thi ophen-2-yl)-carbonyl am no] -
-cycl opent ane-1 -carboxylic acid, 0.113 g

X e R RN £ T
tetrahydd-1/g- de@nz@ )7-y!carbamoyl) -ethyl]-amide
3-nmet hyl -2, 3, 4, etrahydro-

benzo[d] azepi-n- 7 yl am pe and jrred overnight. Water
I's added, the m xturge ted with ethyl
acetate, concentraréd a re |§, taken up in

DVF andtrlfluoroacelc aC|d and r/fled by
chr omat ogr aphy by HPLC. -30 WD 2007/ 536 -112-
PCT/ EP2006/ 063611 Exanple 84 Rt value: 3.53 mn
(et hod 3& C22H26CI N304S (463.98) Mass spectrum
(emﬁychmﬂt W4, 3 @65-tefrahydrand H-senznjdiayepis- FEylanmihe 288 F5-

etz AR e a PR IRD R ot opes) . 10

Exan'ple 86 1-[(5-chloro-th

|.0 -2-yl)-carbonyl ani no] - -
étﬁﬁmcmgm -eth2h i 52*8@8@)/6!:0 1 chealzsaw]@zepme a mixture of the

t\’% Q@B%%Hﬂcﬁ@%@' Ray b¥ ok SAEHRARE %%th]e&sasfebq%)@ﬁlce of 28U dkart-

Wallach reactton analogously to Example 1(b), nitrogenation analogously to

Example 9(a) and reduction analogously to Example 9(d), and the mixture may

ammonia 95:5) 99/1-> 8/2):
3.5-dimethyl-2,3,4,5-tetrahydro-1H-benzold]azepin-7-ylamine

Rrvalue: 0.70 (silica gel; methylene ch!orlde/methanol/ammonla 80/20/2)
CizH1aN2 (190.29)

Mass spectrum:  (M+H)* = 191

3,5-dimethyl-2,3,4, S-tetrahydro-1H-benzold]azepin-8-ylamine

" Rsvalue: 0.75 (silica gel; methylene chloride/methanol/ammonia 80/20/2) -

C12H1sN; (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[d]azepin-7-ylcarbamoyl)-ethyl]-amide

is prepared by reacting 3,5-dimethyl-2,3,4,5-tetrahydro-1H-benzo[d}azepin-7-
yl_amine anaiogously to Example 1(f).

Rs value: 0.6 (silica gel; methylene chloride/methanol/ammonia 80/20/2)
C21H26CIN3O,S (419.97)
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O Ng -N/ oHI / clI 15 (a) nethyl

- - chl t hi ophen-2-yl)-carbonyl am no]
\&@ %ﬁ@%&ﬁégﬁl car boxyl at e-187wi xt ure of 0. S%C@'/E(I%@YG/OGSGﬂ
mml ) methyl 1-[(5-chloro-thiophen-2-yl)-

car bonyl am no] - cycl opent - 3- ene- 1- car boxyl at e and 20
Wessrepestrume cliMaH)de i s= 2aD/42@rb{omdating isbtope8P g 70%

net a- chl or oper benzoic acid at 0C and stirred for 3 h
at roomtenperature. The m xture is washed with sat.

Bathple hydrogen carbonate sol uti on and concentr at ed.
12F|12C5I N04S (301.75) Mass spectrum (MH)+ = 302/ 304

J-ehlper-thiephens-gmastyoxydis actd-Nedtrhgthyl-1-(3,5-dimethyi-2,3,4,5-

R BRS R PRGT EALE BRI AL ARl 5, Pvare
(1.84 mmol ) nethyl 1-[(5-chlogg-thiophen-2-yl)- .
car bonyl am no] - 3, 4- %ﬁ@nt ane- 1- car boxyl at e,

3.0 mM acetic acid and 2097

) 0p35 13-
PCT/ EP2006/ 063611 O. g pot as%Wr ogen sul phate
are stirred for 4h at 40C. Then the m'xture i s

i prepenéd abav3 @diﬁﬁéﬁyflf?_ﬂ?, '4%1tetﬁﬁr%% J&Oﬁ&]’égeplg Ewlamine

acidified with trifluoroacetic aC|
%ﬁ‘%ﬁéﬂ@pﬁe\/é‘l mrcalognmmCEmesle( H1p. 76) 5 lvass
322,.(chl e isoto
RIRERE! B (et Talfne Rl ek Do ah SRR Shhho
OQWWW I997
I\é -tet rah dro AH benzo&@] azepi n-7- yi ) -cycl opent an
SB- WB’H%I i o(M&EHY  ani ©d29622nhdchlptine Issltiﬁmﬁ)nd Was

prepared from nethyl 1-[(5-chloro-thiophen-2-yl)-

car bonyl am no] - 3, 4- di hydr oxy- cycl opent ane- | - car boxyl at
Egamplengi3hyl ation anal ogously to Exanple 61 and

15

20

25

sybseque nlflctlon h LioH and reaction with
o A, KT Ay B T
aminophenyl)-2,3,4,5-tetrahydro-1H-benzo[d]azepin- -7-ylcarbamoyl]-ethyl}-
amide

(a) 3-methyl-5-phenyl-2,3,4,5-tetrahydro-1H-benzo|[d]azepine
1.00 g (4.48 mmol) 1-phenyl-2,3,4,5-tetrahydro-1H-benzo[d]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 ethy! acetate. The organic phases are dried

- with sodium sulphate, then filtered and evaporated down.

Ry valee: 0.35 (silica gel; methylene chloride/methanol/ammonia 95/5/0.5)
Ci7H1gN (237.34)
Mass spectrum;  (M+H)" =238
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15

Rt val ue:

Mass spectrum (MtH)' = 492/494 (chl or

\}V422 06)
€HLOPEHOP3SBE anpl e 87
(R) - 5- brono-t hi ophene- 2-car boxylic

aci d-N—[2-(5- met hyl

nmet hyl -

G

pr op

4.09 mn (HPLGM5; nethod 3) 15 C21IH3QON2QLS

i ne

-108-  PCT/EP2006/063611

-oxazol -2-yl)-1-(3- 20

,3,4,5-tetrahydro-1 H
benzo[d] aze in-77--yl carbanoyl )-ethyl]-amde N O N

(&) 3tmethyirs- (|4 rmirophemyd}%cnﬁfoc&:ﬂr@,5dfetrehydmg1 H-bepzohdlaZepine

Eﬁm’%ﬁ f?i%r boﬁ%ﬁ%%?gopqg’%%%mlrﬂgz% ng (ﬁ Bltrogenated

arralagﬁmy tﬂﬁEﬁmﬂ % g{am‘and peetienb rdhk@naﬁagﬁépﬁy

hat 50C. Then

ichQel;16

ure is filtered concen@ated 25

q%tr%vaﬁ@tia@r/@hylmtﬁm/ﬂléd HO)HPLC. The crude product
I 64 th-
el U EYsBARL R Aeldig PP © BH)

t hen subjected to BOC

CbIIeHZMSGLE(BEEd)Ja@r)? yl am ne,
Meseart Bous (510

compound. 30 Rt val ue:

n wth 5 br onot hi ophenecar boxylic
Exarrplsg 1(f) to formthe title
2.52 min (HPLC MS; nethod 2) WO

2007/ 003536 -114- PCT/ EP2006/ 063611 C23H25Br NACBS
(CBA-ThitsY-thiepbenp@etarnoxylicheid- N+ =By 5 13- r@'lbtl’qMFiSF(d-

APRBRERNL2 et poar S G BRR A RR G UE <l

drnfigephenecar boxyl i c aci d derivatives anal ogousl y to

t he nmet hods of synthesis described in the Exanp

| es or

ixpEpered oymhydeoganation of GrisetraBSNAtNITaptgry| =7 Ritro-2,344 5-
téﬂ’éhydf"g Lﬁ? HEE%’[Q]a%epMe'\gﬁaigggdsw?o é%}lnsfe %) aﬁg 8B§§auent

reaction with 2-[(5-chloro-thiophen-2-y\-carbonylamingl-2-methyl-propionic acid

20

25

analogously to Example 1(f).

Rrvalue: 0.6 (aluminium oxide; methylene chloride/ethanol 95/5)
CasH29CINGO,S (497.05)
Mass spectrum:  (M+H)*

= 497/499 (chlorine isotopes)

The following compounds may be prepared from amine acid derivatives,

benzazepine derivatives and thiophenecarboxylic acid derivatives analogously

literature:

to the methods of synthesis described in the Examples or known from the

74

(MH)* =

420/422 (chlorine isotopes)

Rt: 2.63 min
HPLC-method 2

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

benzo[d]azepin-7-ylcarbamoyl)-butyl]-amide

75

N

(MeH)* =

436/438 (chlorine isotopes)

Rt: 2.56 min
HPLC-method 2




Cl- N O (R)-5-chl oro-thiophene-2-carboxylic

aci d- N-[ 2- (5- net hyl - oxazol - 2-yl ) -1-(3-net hyl -
WCBZQIO'HOO%:BGAhydro 1 H PCT/EP2006/063611
benzol[ d] azep| n-7-yl car bam)yP? ethyl]-amide 89 0YO
(MrH) += Rf: 0.37; silica 9e: 0 561/563 (chlorine

%S ot op °§bh|§bﬂlﬁépﬂe@é PaaTeby i - ZCéth&iVJ‘ll{ﬁlh@thw 2.3V b tdirahydro-

0: 10:

cid-N{ Iég?'?o %}Z?p"?iz 'g%%‘é?yﬂc?ﬂvﬁsﬁ%n di n-4-yl)-C

- (Z8net hyI , 5rtetrahyd L Rt:0.92 min
benzo[ d pL N4 Icgr barm/ﬂﬁI r?et hyl']-am de 908, ¢ method 5
- (MrH) + _@j P ° /@%}@%rme lsét@ﬂrés 6‘;
chl or topes) ~~N\r' ~S solution =6/4 Cl /N

D 5- ch] $ridertitiephbedeatbo@iczoxyl-[3anethoxy-1-(3-methyl-2,3,4,5-

aci d- N- %&Aygﬂoﬂw BeAb Ao obinlr ek i ToR-Bbamitact: O

et r ahp

héhzo[ ] azepi n%?;)/h’ar banoy kl\)ﬂ_nel hyl ] - ani de 91 RNgb6B min
e"i g

M+-H) += R MeOH 5%NaCl N INHBLE method 2
156/ 458—.c G 3peS> 45 At sHMRinE isbtbges) O
- chl ofro-t hi ophene-2- carbokylic
aci d- N-§ebiqeriioppene-2caphoxylicacig-Migtrngaylogy- B{M4mehyl-2,3,4,5-
etr apXt?tfré?ryéroHH7benzofd]azepln-7 ylcarbamogt) othyll-amide
Ql’\lzf\ 1 a?QI’\I [al \I fad
b 607/ 003536 - 115-§ PET/ EP20D6/063611 92 N (wrﬁlﬂ%m'“
D. 6; glili s\ ;N N[ S cl 458/460 (chl éPLbenethod 3
sot opes ] &t hefhol /' | 484/486/chlorine isotopes) | . ‘
5-chloro-thiophene-2-carboxylic acid-N-[2-isobutyloxy-1-(3-methyi-2,3,4,5-

tetrahydro-1H-benzo[djazepin-7-ylcarbamoyi}-ethyl]-amide

o 4o .
oS oL T

L4 I* (M+H)+ =

) HPLC-method-3
~ {D/_N Hj\@cg 4507452 (chlorine isotopes)
: Q

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

tetrahydro-1H-benzo[dlazepin-7-ylcarbamoyl)-ethyl}-amide

80 ) e (M+H)* = Ri: 4.30 min
/ N h’j\(}m HPLC-method 3
—NCD/ b Ly 432/434 (chlorine isotopes)
5-chioro-thiophene-2-carboxylic acid-N-[1-methyl-1-(3-methyl-2,3,4,5-tetrahydro-
1H-benzo[dlazepin-7-ylcarbamoyl)-but-3-enyl}-amide
81 | o (M+H)" = Rf: 0.25; silica
v
N 3 . .
: ammonia =
90:10:1

(R}-5-chloro-thiophene-2-carboxylic acid-N-[S—benzyloxy-1 -(3-methyl-2,3,4,5-

tetrahydro-1H-benzo[d]azepin-7-ylcarbamoyl)-propyl]-amide

82 (M+H)" = _ Rt: 4,82 min
HPL.C-method 3

(s
H
WOQ/N#;%Q 512/514 (chlorine isotopes)
[+
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amonia = 80:20:2 5-chloro-thiophene-2-carboxylic

W@%@cﬁgﬁé&ﬂ%%' A aZOI.{ 136-y| ). mt_h)lgC-T/EP2006/063611

benzo d] azepi n-7-yl car banoyl ) - met hyl ] - am de 93 ( M+H) +
O[ '%]4 Alpox 0 CH2Cl 2/ ethanol \ / N N S 455/ 457

(chl or i|iB)-$-shitrofesphene-Bbdrboxylid acid-N-[3-phenethyloxy-1-(3-methyl-2.3.4,5-
Aot oL R R R aragretyigmicss.
tetrahydro 1 H-

2 zepi n-7-yl carbanoyl ) -nmet hyl ] -am de 94 ( MtH) +=
Efﬁé\j@%@ slol ica gel; 0 498/500 (chlorine isotopes)

@Ielﬁtdr@#bfbbhemda-lz carbbk)mcladld N[220 Ry BRARE) 4 - -(3-methyl-
j5 ro-t hj ophene- 2- car boxy I|
Z@ ‘E 13?‘[’@5(430 4fﬁﬁﬁﬁw[dlﬁﬂe@wbﬁ+ywmm@k) Bthyl]-amide

~methyl -2, 3,4,5-tetrahydro-1 H

benzol[ d] azepi n- 7-y| car banoyl ) - net hyI ]-am de 95 (MHH)+
Rt: 2272 mn 1I11,S" HPGE—QEthod Cl / Ncl
448/ 450 (chlorlne |sotopes)

5- chl or o-t hi ophene- 2- car boxy i @
aci d- N-[C-(tetrahyd of = NE S tClhyI-

2345tetrahydro- H O
benzo[ d] azepi n- 7- yl carbanoyl ) - net hyl ] - am de 9.(.3 \
(MtH)+_ Rf: 0.79; Alox; H CH2CI 2/ ethanol / "o NH

468/ 470 (chl ori ne |sotopes) 95/ 5
(aRnethyd N-(5- ohlbl*utbpbbaa-%)caf’dmywaz;ﬁd RelZchboxylate

PI %I)RDI’ ng 4, 10% 4%% nym()l% methyl aZ|r|d|ne-2 -carboxylate and 13.5 m|
(97.3 mmol) triethylamine in 30 ml methylene chloride is combined with 8.80 g

.18

20

25

(48.6 mmol) 5-chiorothiophenecarboxylic acid chloride in 30 mt 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 chloride/methanol 80/20)

CoHCINO;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} methyl N-(5-chlorothiophen-2yl)carbonyl-
aziridine-2-carboxylate and 0.29 ml (3.7 mmol) 2-methoxyethanol in 4 ml
methylene chloride is slowly combined with 0.16 ml boron trifluoride etherate
and stirred for 3 h. The reaction mixture is concentrated and purified by
ch'romatography (silica gel, petroleum ether/ethyl acetate 80/20 -> 40/60).

Ry value: 0.05 (silica gel; methylene chloride/methanol 80/20)
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15

ik iyt 7-yl car banoyl ) -et hyl ] -am de
5é ﬁé“ﬁf@‘}ﬁf’%"' ?I\/Hrl—l;/+ \ H%/\H-NH CHzCl Z/ et hé’r%T/EPé’OB6/063611
c, 475/ 477 (chlorine isotopes) = 95/5 N o S
-chlarq-thio hene 2-carboxylic aC|d N-
?‘Qﬁ%tﬁﬁ"gQég 42Yi/8) 1- (3-met hyl - 2, 3, 4, 5- tetaahydro 1
b am de
Siborabstiaect @“Zﬁ’éf Ep 70082 5843 ehibrba RatopRR) +—
0.77; Al ox; / NH CH2Cl 2/ et h{';m;jl I'N o Cl 458/ 460
= 95/5
éc&@ gﬁjégﬂeg{' S%Eﬂ{)‘-’oé‘rﬁ’é‘ﬁéﬂ&’“@ QE@ON}HZT(B raethdxyeth)éloxy); -(3-methyl-
L t r Q-
H s ot s R T el bR S et
) Siifle @omp@und(wlpreaa:ed geim niww@(mﬁxoﬁoqmbeheﬁle

anmonl a =

%‘3%‘9@?’)'?’& ”053'3#1”8 Owr?tbis'ggﬂ)@rweaat@dmfuthmrrabydroodde
ot (bsehubri Rl iin fhtivid e kil igro- 11+
berrp{dlazerind -ylemwng with GEDQ améiogo GABiERRahpl S8icne
RaaResds HRARLELIY)T N

'C22H25CINZO4S (465.99)

Mass spectrum:  (M+H)" = 466/468 (chlorine isotopes)

Example 84 and 85
1-[(5-chIoro-thiophen~2—yl)-carbonylamino]—3,4-dihydroxv-N—( 3-methyl-2,3,4 5-

20

25

- 30

tetrahydro-1 H—benzo[d]azepin-?-yl)-cyclopentane-1-carboxylic acid amide (84)
and 1 -[(5-chioro-thiophen-2—yf)-carbonylamino]—3-f0rmyfoxy-4-hydroxy—N—(3-
methyl-2,3,4,5-tetrahydro-1H-be nzo[dlazepin-7-yl)-cyclopentane-1-ca rboxylic
acid amide (85)

' HO ~ OH OxQ PH
o)
H i ' ‘ H .S
N N 5 N al

A mixture of 0.10 g (0.348 mmol) 1- -[(5-chloro-thiophen-2-yl)- carbonylamino]-

3,4-epoxy-cyclopentane-1- carboxyllc 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-
benzo[d]azepin-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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N O 01-\s/C amonia 90:10: 1
chl or o-t hi ophene- 2- carboxylic acid-N

‘{’V@?@OHDBBE@@ hoxyphenyl ) - 1-43- met hy! - PCT/EP2006/063611
2,3,4,5-tetrahydro-1 _ ,
H-benzo[ d] azepi n-7-yl car banoyl ) -ethyl ] - am de 101 0"

e84 0.7, silica o~ gel 7 NH 528/ 530 (chlorine
| sot opes) CH2Cl 2/ ethanol/ O O\S/ C anmmonia =
Rosadus: 3.58 min| (methedi3dphene- 2- car boxyl i ¢ aci d- N

({5225&?@ @éﬁ&é@gﬁghenyl) 1- (3- net hyl -

| carh 02\ 1
oo by O |

(chlorine isotopes) CH2Cl 2/ethanol/ NO SC 0/
Bk gs= 80:20:2  5-chl oro-thi ophene-2-carboxylic
“acr a- 2- (4- met hoxyphenyl ) - 1- ( 3- net hyl -

R valuk: 8- T2mimydathed 3)

oS R0 i. s Hoe! F N W saorsar

'\ﬂs%smz ) V\gI ggto 100 +5g6a % %ﬁ%ﬂ%@gﬁ%@ﬁ%ﬁﬂ' 0T

5- chl or o-t hi ophene- 2- car boxyl i c acid-N

- 4 roxy-3-nitro-phenyl)-1-(3-
g%é{lf%?r—%éds 4,5-tetrahydro-1
1H( Denopb-tliopREn-=yiy-YheBRPRIAMNG -3 BLAMEHGHL N8 3-methyl-2,3.4,5-

tetrahydro-1H-benzo[djazepin-7-yl)-cyclopentane-1-carboxylic acid amide

15

20

25

O
o A
-OTY V0O

(@) methyl 1-[(5-chloro-thiophen-2-yl)-carbonylamino]-3,4-epoxy-cyclopentane-
1-carboxylate

A mixture of 0.85 g (2.9 mmol) methyl 1-[(5-chloro-thiophen-2-yl)- .
carbonylamino]- cyclopent-3-ene-1-carboxylate and 20 mi methylene chloride is
combined with 0.92 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.

' C12H12CINO,S (301.75)
‘Mass spectrum:  (M+H)* = 302/304 (chlorine isotopes)

(b) methyl 1-[(5-chloro- thlophen -2-yl)- carbonylammo] 3,4-dihydroxy-
cyclopentane-1-carboxylate

A mixture of 0.76 g (1.84 mmol) methy! 1-[(5-chloro-thiophen-2-yl)-
carbonylamino]—3,4—epoxy-cyplopenta'ne-1 -carboxylate, 3.0 ml acetic acid and



10

15

104-1H(|\/H—|)+— : 0.30; silica "Hz Mgel; "/ o

"" s ¢ 499/501 (chlorine isotopes) CH2Cl 2/ et hanol/
BBaVH083588: 20: 2 5- chl or.gqthi ophene- 2- carPGT{ER2006/063611
aci d-N- [ 2- (4- hydroxy- 3-am no- phenyl ) -1-(3-

nmet hyl - 2, 3,4, 5-tetrahydro-1

' oﬂaemhdifaﬁemq}o@eu lsgfyhheé@bé étrrﬁédwrhhadﬂ@ecl%e\q the H

( M+ Rf .5; silica H ge 86 (chlorine
m&@fi‘@pjéwnge@raied OvxEveeEtivan dissolvgd\m &Mﬁqu ified with

et B RAY SRl Lo ¢ o

Eﬂ%ﬂﬁcmq)ﬁ (319/?16}3 1I b thyl]- de 106
H-benzo azepi n-7-yl carba et hy am de

\iRptpRe trtLa" o(MgH)si1icas 2&@32 (chigrifiaisatpeegthl or i ne
i sotopes) \5/ ci CH2Cl 2/ ethanol = 80:20

(R) - 5-chl oro-t hi ophene- 2-carboxylic acid-N

([:21d@b’cthﬂhE)(-v'liewhe(rﬂ.?-ryé)tdwbe@ylﬁmﬁ)cﬁ-S delimathootyov-13-methyl-

2’(—%?}%1 %qi{aq‘]y Q{ﬁp gen%ﬁ]%rggﬁi@—%gb %ﬁelwtgr?—‘ﬁ%g%yﬁg acid

a(rﬁlhborl ne i sotopes) 5-chloro-thiophene-2-carboxylic
aci d- [2-(thiazol -2-yl)-1-(3-nethyl-2,3,4,5-
Tihet mtmnpgand was prepared from methyl 1-[(5-chloro-thiophen-2-yl}-

AR R R VR Trat o e B methyfalon
analogously to Example 61 and subsequent saponification with LiOH and
reaction with 3-methyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-ylamine.
R; value: 4.09 min (HPLC-MS; method 3) |
CaqH3eCIN, QLS (492 04)

20

25

30

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- benzod]azepin-7-ylcarbamoyi)-ethyl]-amide

U
0]

i Q W\ro
N ' S
N

A mixture of 0.70 g (2.5 mmol) methyl (R)-2-tert.butoxycarbonylamino-3-
propargylaminécarbonyl-propionate, 10 mg gold trichloride and 9.0 mi
acetonitrile is stirred for 16 h at 50°C. Then the mixture is filteréd, 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[d]azepin-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)



_"~] a 493/ 495 (chlorine isotopes) W o
- chl oro-t hi ophene- 2-car boxylic

Vél@ 2007/083%3 et hyl am nocarpempyl oxy- 1- (3- PCT/EP2006/063611
met hyl -2, 3, 4, 5-tetrahydro-1

H benzo| d] azepi n-7-yl car banoyl ) - propyl ] - arri de 109

CrMI:BrAMIES 51 R5) 0. 74; silica " gel; -0 Cc 522/524

l\é@shl orine isotopes), CH2Cl 2/ et hanol/ anmmonia =
pepectign200Meb3s36 -1 547/HENbEPPIESS0EBES)

5-chl or o-t hi ophene- 2-car boxylic

~acid-N-[2-tert. butyl oxycarbonyl net hyl oxy- 1- ( 3-

Thet fofidwibigLompoureis by 8e@repared from amino acid denvatlves

H- benzqéd] aze Ln-7-ylcar banDyI )-ethyl]-amde 110

bepzagepae dRﬂS tiveg anq thiaph enscm@%ﬁéude@yabveseama@@ously

’céf)rﬂ%1 oe'rt!‘(i}?o{dh aﬂﬂﬁe})sﬁ%%#&ie‘aﬂp‘th@/ﬁamples or known from the

literatdnrdy- [ 2- hydroxycar bonyl met hyl oxy-1-(3- -

met hyl -2, 3, 4, 5-tetrahydro-1

H benzo[ d] azepl n-7- yI car bam oyI )-ethyl]-am de 111 0 C]—|

436/ 438 (chI ori ne 5' Gtion = 6/4 HPLC-method 2

hl “2-carb
el o1l [ aﬁs@cayr °X”>‘f'8%9%mg}"e sopes) s
t et r ahyero-1

H benz o[ d] azep| n- 7 yl car banDyI ) et hyI ]- am de 112 0 N'
Rf: 0, 2 —c—gel-
(et of TRES P Sy S Cpeao8y B N LT R 201 B et
80: 20:| 2.3 %5-tstrahydicold - ool dfazapin-@xigaibsmagi-ethyll-amidemi nocar

gay - y Y K (MeH) = Rf: 0.37; silica
gef,
561/563 (chlorine isotopes) CH,Cl,/ethanol/
@7 J\L)_ ammonia =
90:10:1
5-chloro-thiophene-2-carboxylic acid-N-[C-(1-tert. butoxycarbonylpiperidin-4-yi}-C-
(3-methyl-2,3,4,5-tetrahydro-1H- benzo[dlazepin-7-ylcarbamoyl)-methyl]-amide
H ) ; ; :
90 _ N (M+H)* = Rf. 0.42; RPS;

o MeOH/5%NaCH
N N)'Hif), 461/463 (chlorine isotopes) solution = 6/4
J I | )—o

5-chloro-thiophene-z-carboxyli.c acid-N-[C-(piperidin-4-y|)-C-(3-methyl-2,3,4,5-
tetrahydro-1H- benzo[dfazepin-7-ylcarbamoyl)-methyl]-amide
91 NP +_ Rf: 0.35; RPS;

I (M+H)
X _ MeQH/5%NaCl
d}—u N ; s/ o 456/458 (chlorine isotopes) solution = 6/4
/N

5-chlore-thiophene-2-carboxylic acid-N-[C-(pyrazin-2-yl)-C-(3-methyl-2,3,4,5-
tetrahydro-1H- benzo[dJazepin-7-ylcarbamoyl)-methyl]-amide




tetrahydro-1

H-benzo azepln 7- ylcarbanoyl) et hyl ] -am de 113
B@é 6, silica " -gebs "l " Nj PGT/EP@006/063611

463/465 (chlorlne i sot opes) CHzCl Z/ et hanol / anmonia =

80:20: 2 5-chl oro-t hi ophene-2-carboxylic

n82 d- - [ 2- di met hy| am nocar 1- (3-nmethyl - 2Rf0.6; silica

B, 4, 5-tetra hydr H benz @E%gzep

gel |
n-7-yljc I an +_ Rf :
. 2; s Cc%}?% 7'% %, %ﬁ%‘%“%lﬁ%r. CH,Clz/ethanol/
: sotopes Cl X eth ammonia = 80: 20: 2 ammonia =

R) - 5-[chl or o-t hi ophene- 2- carboxylic ' 80:20:2
aci d- N-[ 3- ami nocar bonyl -1-{3-net hyl -2, 3, 4, 5- '
| et r alyidehgerathiophene-2-carboxylic acid-N-{C-(1- methyl pyrazol 3-y1)-C-(3-methyl-

H- benz@%,g@g@rwroZTylb%afmy.m y&«fa%aﬁw;q%gﬁnmé 01

MtH) + Lca a0 477 ( Qrine
%t ofes) CH2CI 278} hanol / latica = 80: 20: 2 WBF: 0.54 Alox;
2007/ C03536 -11 PGT/ EP20(06/ 063611 CH,Cl,fethanol
5-chlaro '~®= nepe, & box4s5i467 (chlorine isotopes) | _ 95/5
aci d- N-[:3- dimet Byl am &lbonyl - 1- (3- et hyl -
2,3,4,5-tetrahydro-1 '

H- ben o[d]azeoln 7-yl carbanoyl ) -propyl]-am de{116 0 0O
( M+H) 4 5-aRioro-biopipnai2reariepllicasie-Medpyidintdty e (4edh 86 .4.5-
(chl or |téi|%hj/cﬁ@ﬁ QPRBo[H]aRpin-7- ylcarbamoyl) methyl]-amide

(R -5-lchlorg-t.hi nnhana_ 2-catb nV\/I -G

a%% d- N\- [ 3- net hﬂ— ycar bony MlH( 3.__ met hyl Rf: 0.75; silica

2,3,4,5- tetrahy gel;

H benzo[ d] p| n- - I car b n@§459)0 {ohlomyel otenesXe | &7 Aetnol

S i o. ammeonia =
80:20:2

5-chloro-thiophene-2-carboxylic acid-N-[C-(3,4-methylendioxopheny!}-C-(3-
methyl-2,3,4,5-tetrahydro-1H- benzo{d]azepin-7-ylcarbamaoyl)-methyl]-amide
Rt: 2.72 min

9 (M+H)" =

o HPLC-method 4
GD‘N NJHLS/}' o | 448/450 (chlorine isotopes)
/N o

5-chloro-thiophene-2-carboxylic acid-N-[C-(tetrahydrofuran-3-yi)-C-(3-methy!-

. 2,3,4,5+4etrahydro-1H- benzo[dfazepin-7-ylcarbamoyl)-methyi]-amide
96 : (IVI+H)+ - Rf: 0.79; Alox;
. H , CHsCl,/ethanol
/@7 I O;H\@CI 468/470 ‘(Ch]Orlne ISOtOpeS) = 95/5

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

7 N\:\s (M+H)* = Rf: 0.56; Alox;
“7([:/ CH,Cly/ethanol
N 0 o .\5/ ol 475477 (chlorine isotopes) = 95/5

5-chloro-thiophene-2-carboxylic acid-N- [2-(thlazol-4-y1)-1-(3-methyl-2,3,4,5-
tetrahydro-1H-benzo[dlazepin-7-ylcarbamoyl)-sethyl}-amide




HPLC— method 5 H JAS 535/537 (chlorine |sotopes) OH

é &25 chl or o-t hi ophene- 2- carboxylic

W@ OQ¥/PB3336 net hyl oxycar hongl net hyl - N- ety T/ERR006/063611
i nocar bonyl )-1-(3-nethyl-2, 3, 4, 5-tetrahydro-1

H benzo[ d] azepi n-7- ylcar bam oyI) propyl] am de 118 o

Ne® (MrH) += Rt 0. mn 0O 8/&II—_IF,LC- nmet hod S HRBITT L Alox:
chl orj ne i t Qpgs -N H T CH.Cl/ethanol
R) - 5-[chfor ~2-Cpj 94@5 éh?orl e isotopes 7 #eane

aci d- N- f3<¢N- (27 yF6xycarbony (<R 'IS? R hred Ff39|5f-5am

i nocarbonyl)-1-(3-nethyl--2| 3, 4 5- tetrahvdro

- benzloRb-ablersitriopheng P-caboatimard Ni2-6apn Ryt @eelys2,5.4.5-
Nj | (Mﬂbﬂah%roﬁI‘fa)%n.fﬂ[d‘}azeblﬁ’h(ﬁo‘éﬂkﬁ@ﬂ) ’e:thyl}an'ﬁde'S63/ 565

chl Arvit N cnt anoc)
Rf: 054 silica

~5-|chl or o- t hi ogh neanmvb@o)('}bllc |
aci d- N-[ 3= 3 t'hyl oxycar bonyl - propyl ) - N | gel;
et hyl|- afm ar pony| J - 1- ( 3y 4B8t4AY (chidriBs idotpeskt | [ QR ol
H benzZof 41-dzepi n-s7 ¢l ¢a rppa moyl )-pro pyl]; gﬁyﬂﬂg ol
120 oIN (MrH)+ = Rt: 0.84 min OH HPLC net hogd@®9mMopa =|
521/ 523 (chI ori ne isotopes) p G cl o . 80:20:2

R) -5 ‘(F&ym R't‘r\déﬂﬁiér?é e cégbax% [BYN- B {gyridin-3-y)-1-(3-methyl-2,3.4,5-

aci d- N+ car
et hy| |-{efEybe-a W@Wklaﬂazgpl(’ é.yha@rtbﬁlypyl)zetlyl Aidet et r ahydr o- 1

geenZo[ d] aZzepin- 77 y| car Dam)}qh) propyt-am deri3570sa
(MtH) += Rt: 0.85 m gel:
528/530 {chlorine isotopes) CH,Clyfethanol/
ammonia =
90:10:1

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

101 o~ (M+H)" = : Rf: 0.7; silica
: . “/(@o\ o gel;
/(j}f W 528/530 (ch!oring isotopes) CH,Cl,/ethanol/
ammonia =
_ 80:20:2
S-chiloro-thiophene-2-carboxylic acid-N- [2-(3,4-dimethoxyphenyl)-1-(3-methyl-
2,3,4,5- tetrahydro—1H-benzo[d]azepln 7-ylcarbamoyl)- ethyi] -amide

102 —
0 (M+H)" = j Rf: 0.7; silica
ﬁ _ gel;
/}\Q/ 498/500 (chlorine isotopes) CH,Cly/ethanol/
ammaonia =
80:20:2
5-chloro-thiophene-2-carboxylic acid-N- [2-(4-methoxyphenyi)-1-(3-methyi-
2,3,4,5-tetrahydro-1H-benzold]azepin-7-ylcarbamoyl)-ethyll-amide
aH : el
103 » (M+H)" = Rf: 0.18, silica
H 0" gel;
NH H i
P! I O)\@/C' 529/531 (chlorine isotopes) CH,Clyfethanol/
ammonia =
80:20:2




HPLC-nmethod 5 p JAS 549/551 (chlorine isotopes) H I
01 0 WD 2007/003536 -120- PCT/ EP2006/ 063611

\Q) 2802/R03B36 t hi ophene- 2- canpoxylic PCT/EP2006/063611
aci d- N-[ 3- (N- ( 3- hydr oxycar bonyl - propyl ) - N- net hyl -

i nocar bonyl)-1-(3-nethyl-2, 3,4, 5-tetrahydro-1

IH benzpj-aies&iiophent-2- ydrﬁcw&mw )[2 ﬁt@@rﬁkﬂ -3-a#fb-PRenii4-(9 |

of f ( I\/H-rlﬁlzth LR Qteé?hygfo_w_ﬁnz&@azep'n [yl(barbamoya) et%%?amlge

chl or sbt’o €

R945-chloroth|o 8-2-c {) ylic Rf. 0.30; silica
aci d-N-[ 3-( zycarb nyl'-ethyl)-N net h)f[ei- am

| nocar bO y et hy' 2| agbysh (chidkiRd LBy

H benzlo zep| ﬁ lar banmoy| )-(prolpy I -%(.msl ¢ &HzGgetganol/

(M+H) ! R: 2.55 O HPLC- net hod 2 478/ 480 ammonia =
chl orf ne |sotopes) -H1 /|OHOJO . 80:20:2

R) - 5-ichl or a-t hi ophene- 2- cbrboxyl i c
hei d- N-Jrearethippheneyceartsydiplacid-N- B-deydrpry- S-amino-pheny-1-(3-
P, 3, 4, |anétRi-e ahyHlePanldro-1H- benzo[d]azepln 7- ylcarbamoyl) ethyl]~am|de

Innn-; [L.dl azpnin_ 7 \1| ar hanrh\l| ) ||f \I ] de
ToN ™ vy Ty 1 i

MI:ULRFJ 3.87 | {chiorine isof agé’;) stipa

O H (R)-5- oro{t hi ophenef 2- car boxyl i c gel;

aci d- N- [ - royy *élr;)onyl - 148(48143ﬁ(31hlwilhe isotopes) CH,Cl.fethanol/

D, 3, 4,|5<tet r ahydr _

H- benZo[ d] azepi n- 7- yI car banoyl ) - but yl ] - am de 128mena=
MtH) 4= Rt: 2.71 min 80:20:2

(R)-5-chloro-thiophene-2-carboxylic acid-N- [2-{4-hydroxy-phenyl)-1-{3-methyl-
2.3,4,5-tetrahydro-1H-benzo[djazepin-7-ylcarbamoyl)-ethyl]-amide

106 /O (M+H)+ - Rf: 0.18; silica

\_/ “j('\ ; o[
NH H i
/Of Y ){7,0! 474/476 (chlorine isotopes) CH,Cl /ethanol
: o] N/ .

= 80:20
(R)-5-chioro-thiophene-2-carboxylic acid-N- [2-cyclohexyl-1-(3-methyl-2,3,4,5-

tetrahydro-1H-benzo[d]azepin-7-ylcarbamoyl)-ethyl]-amide

107 S:\) (M+H)* = Rt: 2.7 min
(i Tf(:* N HPLC-method 4
! 5 s._a | 475/477 {chlorine isotopes)

5-chloro-thiophene-2-carboxylic acid-N- [2-(thiazol-2-y1)-1-(3-methyl-2,3.4,5-
tetrahydro-1H-benzo[d]azepin-7-ylcarbamoyl)-ethyll-amide
108 o [ +_ Rt: 4.14 min

N (M+H)
y 7(2/ O\t’)rs HPLC-method 3
_NCID/ W e 493/495 (chlorine isotopes)

5-chloro—thi0phene-2-carboxylic acid-N-{3-dimethylaminocarbonyloxy-1-3-

methyl-2,3,4,5-tetrahydro-1H-benzo[dlazepin-7-ylcarbamoyl)-propyl]-amide

109 R RF: 0.74; silica
' Hj(g/j\l%;i W)= gel;
“NC)Q/ a " L 522/524 (chlorine isotopes) | oy o) reihanol
amrﬁonia=
80:20:2




O H s HPLG-nethod 2 C1 506/508 (chlorine isotopes)
k(ﬁ\t%- 5- chl or o-t hi ophene-2-carboxylic :

@ON/{0D3686y| oxycar bonyl 3g- (3-nethyl -  PCT/EP2006/063611
- 2,3,4,5-tetrahydro- IH-benzo[d] azepi n- 7-yl car banoyl ) - pe
ntyl] am de 126 CYOH (M+tH). = Rt: 3.96 mn H $

hiPLC m°5m&°3h'°ﬁheﬁa 2 ﬂeﬁﬁéﬁﬁi‘)ac(dq'ﬁ@éﬂt PRy 1o B3rBeTgRcthyloxy-1-(3-
a(l:ql) d5I-\I F]lg |%d3f. éf@r ro-ﬁ'—i 8elnz? %K(%%airh'g/ylcarbamoyl -ethyl]-amide

21304, 5 tetrah y= Rf: 0.45; RP8;
H benzp W car ba T{)yﬁ -pentyl]-am de %BP@#B/FNEICI
(MEH) | =+ Rt 3t m || b esShidiRt GoBidpog

507/ 509 (T I orine isot opes solution = 6/4
’ R) ;15;\] Chblﬂdﬁroatltldfuherﬁﬁmcheb&yltb&rchow&lﬁyﬁroxycarbonylmethyloxy—1 -(3-
;Jiglt hyl %&Eﬁ%@s‘f%—%ﬁré,@ﬁ?\%ﬁ% f_;efz&g]azepmmylcartgamoyl) -ethylj-amide
HBknzo[ d] azepi n>¥9YI car ba‘r@?l+ +ethyl ] -ami de \\Bf 0.65; RPS;
2007/ 00353 1( e Epztohm &36;41 éﬁi@?ggg' (MHshaac
. . N H - e ,f 8( !onn Or | ne
| sot oples) (R) - 5-chl or o-t hi ophene- 2- car boxy| i (?0'““0”‘6"4
aci d- N-§-chldsetivopheneyZaaripapivlaaitinq@-hidro:8icarbonyl-1-(3-methyl-2,3,4,5-

et hyl d -

oo b e RS e emoysamidey . 1pg o
W+ R 0.841Th "' bnOHRLC nethod 5 (QRF:0.25; silica

#49/ 451 Li s topes gel:
R) - 5-|chhor h obh 2- Cipad3018y [dhirine isotopes)

Aci d- N-[ 2-"acet yl ami no- 1 (3F met hyl -2, 3, 4, 5- CHzCla/ethanoll

I et ralydro-1 2 ammonia =

H benZol d] azep| n-7-yl carbajoyl ) -ethyl | -am de 1g@ad+\
'\/H_I_h 09 mn " HO C. et h 5 h 0 94

‘555/ '5,:-; | O[Zi glb%- -5%' (3)(3/ IC acid-N- —aminocarbonyl 1 (_fmethyl-z,li,él,b-
R) - 5- b¢tmhmdroﬁH@ph@frﬁ&zel@mﬂwl@eobyrlnpm-ethyl] -amide ‘

arisd-N{2- Denzuyl clpl nmo-t= \J(MI:-E; ||y| =2; J. 4, 5= RF 0.6, siica

_Nog/ﬂ\g/j;lﬁrm 463/465 (chlorine isotopes) i(:lthzfethanol /
‘ - | ammonia =

80:20:2

5-chloro-thiophene-2-carboxylic acid-N-[2- dlmethylammocarbonyl 1-(3-methyi-

2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-ylcarbamoyl)-ethyl]-amide

| 114 5 (M+H)* = Rf: 0.2; silica
1 s gel;
_,OQ’ I ,’;‘JKEJ—CI 449/451 {chlorine isotopes) CH,Cly/ethanol/
ammonia =
80:20:2
(R)-5-chloro-thiophene-2-carboxylic acid-N-[3-aminocarbonyl-1-(3-methyi-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-ylcarbamoyl)-propyi]-amide
115 o hl.l\ (M+H)" = Rf: 0.3; silica
o gel;
B O@/H}\H J\[}m 477/479 {chlorine isotopes) CH,Clyfethanol/
_ : ammonia =
80.20:2




tetrahydro-1

I—I-benzw%g%aazepi n-7-yl carbanoyl )-ethyl]-am de 131 H
WO 200¢ 836Rt: 0.90 min_{HPLC-nethod 5 -PCHER2996/063611

(brom ne isotopes) (R)-5-brono-thiophene-2-carboxylic
aci d- N-[ 2- et hyl am nocar bonyl am no-1 - ( 3-
et hyl | 2¢RBerdtBogheta-abarishxgic bcid-N-[3-dimethylaminocarbonyl-1-(3-methyl-

+ b M ] ),- de 13 .
(oo LY R B P s SRR Bl 8. . |
C116178) 480 (chPwpfine |soto @%)‘e Rt: 0.94 min
R) - 5-[chl orot ;Z R cpr boxylic HPLC-method 5

ene-
aci d- N .bon Y heardsl QenleribSsotopes)
et hyl Petra ydro-l

at hael \

~ Hbenzpg ATt e , A
(MeH) 4 (I_R')‘Jr_ie[%ﬁl&% tgt}dheﬁé Z%érﬁmg?'adc{ﬁ LC’: ﬁl%thyig)%/iaiﬁ@il"f (3-methyi-

chl orli 4d4, ﬁg@{a@yggjf-lber@y[d]azepm 7-ylcarbamoyl)-propyl]-amide

N7 5-[chioro-thi pp ene- 2-car DOX1yI C Rt 0.90 min

7 ( ) ]
aci d- N-[ 2- benz‘i%;L bho- 1- (BMiEYHyI - 2, 3, 4, 5 HPLC-method 5

l et rahydro-1
- b ba®y 7! &IRNg SYRREL 134 N~
iy R e o e

-mat hod 5 493/495 brom ne

aiiofjol\c(ﬁﬁs \:hfbro‘fhlgﬁhﬁh'e”2 E yflbca{(':"j]i-lﬁ'-[%msm%ﬁ%oxycarbonylmethyl -N-
L et r ahyartod- gmmocarbony!) 1-(3-methyl-2,3, 4 5-tetrahydro-1H-benzo[d]azepin-7-

H benz %,g}b@;,@m lﬁb;m;@h%f banoyl ) - et hyl ] -am de WO

bna7/ag DCT/ ED2006/-063611 135 H ( Mek) +=

S PbC net|hwBHg = CL 521/ 523 (ERF T
| sot of .- 5; ¢hl or o-t hi ophene- 2- car boxy| HELC-method 5
faci d- N

%ﬁlr bonjyd49/551 (chiorine isotopes)
et hyl ) ih (3-nmethyl-2, 3.4, 5-tetrahydro-1

H benzol d] azepin-7- yl carlbam oyl )-ethyl]l-amde 136
" ~~H ( N,R)-?-q‘.hiormthiopgp@a]?-mrbpxylic acid-N-[3-(N-(2-methy|0xycarbonyl—ethyl)-N-

methyl-aminocarbonyl)-1-(3-methyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-

ylcarbamoyl)-propyl}-amide
[+ - :

119 o rL\/\)L (M+H)" = Rt: 0.89 min
HPLC-method 5

H; s 563/565 (chlorine isotopes)

(R)-5-chloro-thiophene-2-carboxylic acid-N-[3-(N-(3-methyloxycarbonyl-propyl)-N-
methyl-aminocarbonyl)-1-(3-methyl-2,3,4,5-tetrahydro-1 H-benzoldlazepin-7-
ylcarbamoyl}-propyl]-amide
120 o (M+H)* = Rt: 0.84 min

' HPLC-method 5

5217523 (chlorine isotopes)

{R)-5-chloro-thiophene-2-carboxylic acid-N-[3-(N-hydroxycarbonyfmethyl-N-

methyl-aminocarbonyl)-1-(3-methyl-2, 3,4, 5-tetrahydro-1H-benzo[dlazepin-7-

ylcarbamoyl}-propyl]-amide

121 o PL\/\/E (M+H)" = Rt: 0.85 min
HPLC-method 5

n; i . 549/551 (chlorine isotopes)
(]




HPLC-method 3 H 0 493/ 495 (chlorine isotopes)
M‘\% 5-chl or o-t hi ophene-2-carboxylic acid-N[2

2ORy/ERBBanY| met hyl car bangham no- 1- ( 3- metRGTAERZD06/E53611

-tetrahydro-1 H benzo[ d] azepi n-7-yl car banoyl
)-ethyl]-amde 137 ft (MfH)+ _ Rt: 3.64 min N OH O

1%0;3 WBCR}%d:hB;oHtNOﬂWeﬂe-%car@@%/héélﬁd -NERINOGLHYEroky=ab OMEBrbpH)-N-
‘ -o- [,0- 1 O

o o N TR BT Bl LN St brsoleiezenips
-1 ﬁwt@n}nyiﬂ-empyll r:émeo az epm

Yhgar D
mn O
isotop
aci d- N
br opyl

Aoy ) - et hyt-=—ami de

-0,
orrLn
HPLC- method 5

{MHI= 0 521/ 523 (c | o
V??é“a%‘% T RSSAR

met hyl -2, 3, 4, 5t trahyd

l ear hamwvl)

o- |
139 ( M¥
535/ 53

('E’E'S%ﬁll?r?-tﬁ?ﬂfén%é gar yklf w[ﬂgﬂéﬁ\fg@ hydro%yaérporiyl ?‘}_Elyl )-N- R

m¢tbyHaminoersbanglpt -6pmsthyl-2,3,4,5-tetrahydro-1H-benzofd]azepin-7-

N
H benz
-(y (

R) - 5-

chl orli

. 3,4, 5- twm‘mydro 1 Rt 2.55 min
7.yl carbpnmoyl )- et hyl ] - ani de HPAG-rethod 2
: N3 83 rc‘(l n PA478/48P dBlorimed ibaiched) O 507/ 509

es) s :
chl oro-t hi ophene-2-carboxylic acid-N[2

NeRBae2- car boxylic
C%Uf?{ag‘?&l%@%\mar@hnnul hlli¥\1| ) carbonyl a
(3-net hyl -
o[ d] azepi
Vi ED)+ :

(R)-5-chloro-thiophene-2-carboxylic acid-N-[4-methyloxycarbonyl-1-(3-methyl-
2,3,4,5-tetrahydro-1H-benzoldlazepin-7-ylcarbamoyl)-butyl]-amide

124

I\J\OH (NH-H)+ = ' Rt: 3.87 min

HP| C-method 3
H\n)\ s 464/466 (chlorine isotopes) -
o]

(R)-5-chloro-thiophene-2-carboxylic acid-N-[4-hydroxycarbonyl-1-(3-methyl-
2,3,4,5-tetrahydro-1H-benzo[djazepin-7-yicarbamoyl)-butyl]-amide

125

0\/ . H
(M+H)" - Rt: 2.71 min

H i . HPLC-method 2 |
_m, o ﬁj\ﬁ/)’“’ 506/508 {chlorine isotopes) _

{R)-5-chloro-thiophene-2-carboxviic acid-N-[5-ethyloxycarbonyl-1-(3-methyl-
2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-ylcarbamoyl)-pentyl]-amide

12 OH . H
6 I (M+H)* = Rt 3.96 min
H . HPLC-method 3
\WCD/ W 478/480 (chlorine isotopes)
(R)-5-chloro-thiophene-2-carboxylic acid-N-[5-hydroxycarbonyl-1-(3-methyl-
2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-ylcarbamoyl)-pentyl]-amide
127

N—n/ \|< (M) = Rt: 4.43 min

Ni[f ' HPLC-method 3
”C)@/ o LJ 507/509 (chlorine isotopes) :

{R)-5-chloro-thiophene-2-carboxylic acid-N-{2-tert.butyloxycarbonylamino-1+(3-

methyi-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-ylcarbamoyl)-ethyl]-amide



m et hoxycar bonyl net hyl car bonyl ani no- 1- ( 3- et hyl -

3,4, 5-tetrahydro-1 H

WQ 20030923686n- 7- vl car banoyjb)- et hyl | - ani de ROT/EP2006/063611
2007/ 003536 -123_ PCT/ EP2006/063611 141 q q (MH)+ _

Rt: 404 mn p~~ s~ ~ HPLC-nethod 3 | o "~ Il Ii

'13497 551 (Chlorine 1so S RC 1.03 min
R) - 5- ¢hl or o- t hi ogﬁr&/@ '{ﬂfﬁ()ylzi c

aci d- Nj [2 4 carbonyls. .. HPLC-method 5
butyl) ¢ PhY/p434ctioripe isotorss) 4y dir o- 1

K benzp] |ﬁ7 ycarb moyl ) -ethyl]-am de (142 Ny
MH) +5 Rt: 3.95 min q -d |HPLC net hod 3 5353/ 537

chl or 5L PRRFPBRSHene-2-carbox 3 -1-(3-

R) - 5-F ﬁ@g %%L? %E o2 Cayrhc amd N [2 benzyloxycarbonylamino-1-(3

aci d- N8y % Wé@r%mzoidﬁ%ﬁw? y'easbase-eih-amide

i @9 1- [ 3- net hyl - _:I?T/ 4, 5 h\%’ ahydro-1 Rt 0.84 min
H benzp[ dlazep h%%ar ba 7- et hyl ] - am de l—y'_é-ml_gtr'a\cljd 5
Vi-H) +=—F§( Q::W n{HPLGC g = N. I

- 421/ 423 (Tthlorine isotopes édﬁ%q (éﬂormé\lﬁ!}to&sg

R) - 5- ) —ercarotohhue;mﬁaaecde@r@wM[zacetwammo—1 -(3-methyl-2.3,4,5-

aC| d- N t[egﬁ,@yﬁo%ﬁenéiﬁ”%tp )ﬂcgabagloylﬁfztflwé]ﬂ? %chg :\/gril) "

' 3%9( opes) NI / o H) Rt 0.98 min
R) - 5- chI oro-thiag <2-Cp ?boxyl iC HPLC-method 5.

aci d- N e tp b t car bonyasaEr fohiné %btopes)
et hyl -2 3 ro- 1
H- benzo[ d azepl n- 7 yl car bapoyl ) - propyl ] -am de| 145 HN

101. (|NRHy-bromoRbiopHRn&Z-camaxyitPhdie- NEd-beddoyiamitd-1-t8 e, 3,4,5-
chl orlig&snl,&0h PRERJo[dlazepin- -7-ylcarbamoyl)- ethyl] -amide |

131 (M+H)" = Rt: 0.90 min

__n/N\/
7‘1 ' HPLC-method 5
C/J\(j ()= | 522/524 (bromine isotopes)

{R)-5-bromo-thiophene-2-carboxylic acid-N-{2-ethylaminocarbonylamino-1-(3-

methyl-2,3,4,5-tetrahydro-1H-benzo[dlazepin-7-ylcarbamoyl)-ethyl]-amide

H N -
132 \n/(n N~ (M+H)* = Rt: 0.88 min

H o HPLC-method 5
_NOQ’ w1 478/480 (chiorine isotopes)

{R)-5-chloro-thiophene-2-carboxylic acid-N-[2-ethylaminocarbonylamino-1-(3-

methyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-ylcarbamoyl)-ethyl]-amide

133 H‘H/Q (M+H)* = Rt: 0.97 min
N T HPLC-method 5
N“,LN s 511/513 (chlorine isotopes)

(R)-5-chloro-thiophene-2-carboxylic acid-N-[2-benzoylamino-1-(3-methyi-2,3,4,5-

tetrahydro-1H-benzo[d]azepin-7-ylcarbamoyt)-ethyl]-amide
134 H—n/ v ‘ Rt: 0.85 min

(7 (+H)
b ﬁj\fﬁr HPLC-method 5
“”C)g g L/ 493/495 (bromine isotopes)

(R)-5-bromo-thiophene-2-carboxylic acid-N-[2-acetylamino-1-(3-methyl-2,3,4,5-

tetrahydro-1H-benzo[dlazepin-7-ylcarbamoyl)-ethyl]-amide




I etrah
H- benz

gl gl~ [/ o (R)-5-chloro-thi ophene-2-carboxylic.
aci d- N-[ 3-i sopropyl oxycar bonyl am no- 1- ( 3-
VW BYO7/DN3536 5- t et rahydr 0- 3oo_ PCT/EP2006/063611
H benzo[ d] azepi n- 7-yl car banoyl ) - propyl ] - am de 146 H
R(MH+ _Rt: 0.90 mn HPLC-nethod 5 1 479/481
g orj ne Tsotopes) g <[Cl . Rt 3.99 mi
R) - 5-chl or o- t hi oﬁlhﬁfwe/ﬁg?ca%*&éy‘ri c i
ﬁglt ﬂ;”N : [2_3;3 L hgﬂfgﬁ%ﬁ? 2}/ lg2n1]/5n28_(clh_|0§i§é isotopes)
+ benzp] :Sji:z:epi n-7-yl car bamyl ) - propyl ] -am de WO
2007/ OWthrJaaHmpHaﬁHmcbw@A K121 2-rdedox{ddridhy-
Rt : 0. 87 3
sot opes 'C?rE@ m'rﬁ' ¢3 qw%sﬁEn%trag' %3&%239970{”’332@'“ 7
~acid- I\Lsﬂ@rt(anwvlbhtbw] -areidal - v )car bonyl am no- 1-
p3dret nyl 2,5, 4,901 myo t3.61 min
H benzlo[ d] azep,xbyg ar ban@%"b’-'"pr opyl ] - ani de VR
MeH) +=_RE) Oy uﬁﬁwaC.HPLc- 009 05 o Ho 225/ 52*?‘-0 -method 3
chl orli n to‘bes) 4@49 ?c lorine isotopes
R) - 5- G BERG G RS54 &wa% ‘
aci d- I\(( ?3 e%ZO)}% no-cl-?)g- met NFZJ

3/ 2,3,4,5
)}Hpr@x;@arbonylmethylcarbonylammo1 methyl -2,3,4,5-

Oiedimmpm«??wwuaafohaﬂﬁwe)mlw opyl ]

-1

etrahydro-1H-

aci d- NF L

Jll\ll ll\ H= |\|.: u uu 1 Tt L\., |||:|. huu q || G\Jll 4%% T
I or| ne isot opqg_guﬁ C(MHGHI d Rt 3.64 min
(R) 5- n

am de 149 -
Sendl

chI or o- tnh e- 2- clar boxyli c HPLC-method 3
;mmwm ( 3 FELORY [(chiprirg: igotepes) - ‘

{R)-5-chloro-thiophene-2-carboxylic acid-N—[2-{2-hydroxycarbonyl~

' ylcarbamoyl)-ethyl]-amide

elhylcarbonylamino-1-(3-methyl-2,3,4, 5-4efrahydro-TH-benzo[dlazepin-7-

OH . H
138 Nm (M+H)" = Rt: 3.66 min
“Y(NJH:}C. HPLC-method 3
—“Oij/ g H Ly 521/523 (chlorine isotopes} Z
(R)-5-chloro-thiophene-2-carboxylic acid-N-[2-(3-hydroxycarbenyl-
propyl)carbonylamino—1 -(3-m ethy!-2-,3,4,5¥tetrahyd ro-1H-benzo[d]azepin-7-
ylcarbamoyl}-ethyl]-amide .
139 HMOH (M+H)* = Rt: 3.71 min
" Y( fo . _ HPLC-method 3
I ﬁJ\@)’” 535/537 (chlorine isotopes)
(R)-5-chioro-thiophene-2-carboxylic acid-N-[2-(4-hydroxycarbonyl-
butyl)carbonylamino-1 —(3—methyl-2,3,4,'5—tetrahydro—1 H-benzo[dlazepin-7-
ylcarbamoyl)-ethyl]-amide
140 Rt: 3.83 min

(M+H)" =

NTm N
ﬁrﬂgk_"ﬁ;m HPLC-method 3
_”C>©, o L ¢ 507/509 (chlorine isotopes)

(R)-5-chloro-thiophene-2-carboxylic acid-N-[2-
methoxycarbonylmethylcarbonylamino-1-(3-methyl-2,3,4,5-tetrahydro-1H-
benzo[dfazepin-7-ylcarbamoyl)-ethyll-amide




tetrahydro- 1H benzo[ d] azepi n- 7-yl car banoyl ) - propyl ] - am

i e 150 (MrH)+ Rt:0.88 min ] HPLC-mst hod 5 492/ 494
\MEnROBT/063638t opes) ~ rJ sy PCT/EP2006/063611
(R) - 5-chl or o-t hi ophene- 2- car%oxyl [ c
aci d- N-[ 3- et hyl am nocar bonyl am no- 1- ( 3-

MyITFZ, 3,4, 5-Tetranygro- . RE 4.04 mi
r[-rl-t'benzo[ d] azepl Mban@%"b’-"pr opyl ] - ani de 1?% HA
( MFH) += Res J”ﬁ} HPLC- n%%%q B orn 93,495 ERFometed 3
i sot oples Ui I {chlorine isotopes

R) - 5-lehtet i -
o do N (F%S cHI{)o{inb’ﬁhé ?ﬁé'rf)oxgh acad’l?l g? ~(4-methoxycarbony|

3- net

MW)gargorwlasurpér BMP@S 1, 5-tetrahydro 1H-benzo[dJazepin-7-

-+ benzqﬁ@}h@mpm gmﬂréﬁl,,@@r banoyl ) - propyl ] -anm de 152
M) H= 4 , | H hr*. method 5 563/ 565 -
4 orli ne i sot o +HNS O Rt: 3.95 min
R) - 5-|c Eﬁfé 2-c rboxylic | HPLC-method 3
aci d- V- [ et°hy| car bojmaa5/537 (chlorine isotopes) :
propyl)carbonyl am no- 1 (3 methyl 2,3, 4, 5 tetrahydro 1

Jrevvity

T

(M+H)" =

479/481 (chiorine isotopes)

l_l_ ben‘ X mg h nnnnnnnnnnnnnnnn ] PN \I\ﬁ
N O e T s R TG A g
Rt : 0. |@rilerborperanerdhogthg-2, M. 563N BIE9 1 - b¢nzgﬁdiaﬁ@ln -7-
Sot op&mhrbamoyl)-ethyl]-amide
HN . :
143 (M+H)" = Rt: 0.77 min
4 s ‘ HPLC-method &
—Nm/ I ) 4211423 (chlorine isotopes)
(R)-5-chloro-thiophene-2-carboxylic acid-N-[3-amino-1-(3-methyl-2,3,4,5-
tetrabydro~H-benzofdiarepin-r=ylcarbamoyh-propytamide
144 . i J< (MeH)" = Rt: 1.02 min
. 0
HPLC-method 5
H . 5211523 (chlorine isotopes)
SOCaaave
(R)-S—Chloro-thiophene—2-carboxylic acid-N-[3-tert.butoxycarbonylamino-1-(3-
methyl-2,3,4,5-tetrahydro-1 H-benzo[d]azepin-7-ylcarbamoyl)-propyl]-amide
145 HN/EO* (MeH) = Rt: 0.97 min
HPLC-method 5
iy LC)- 507/509 (chlorine isotopes)
mm/ I Y
(R)-5-chioro-thiophene-2-carboxylic acid-N-[3-isopropyloxycarbonylamino-1-(3-
methyl-2,3,'4,5~tetrahydro-1 H-benzo[d]azepin-7-ylcarbamoyl}-propyl]-amide
146 Rt: 0.80 min

HPLC-method 5

(R}-5-chloro-thiophene-2-carboxylic acid-N-[3-methyloxycarbonylamino-1-(3-
methyl-2,3,4,5-tetrahydro-1H-benzoldlazepin-7-ylcarbamoyl)-propyl]-amide




0 (] (R -5-chloro-thiophene-2-carboxylic
aci d- N-[ 3- ( 2- met hyl oxy-

WEOB007e0B536€ ar bony| ani no-4243- net hyl - 2, 3, KGH/EELPEH{I§3611
ro-1 H benzo[ d] azepi n-7- vyl carbanoyl) - propyl ]-am de

154 HN (MtH)+_ Rt: 0.85 min ))) off HPLC nmethod 5

B4/ 537 (chlori nep{qwsotopes J/_OHIT /T C Rt: 0.87 min
R) - 5-ichl or o-t hi e-2 ca% ylic HPLC-method 5

aci d- N- [ 3-(3- hgld 0 rbOHYé34(153F ?mgne IS%[OI%QS% r ahydr o- 1

propyly)
H-benzor pi #- carbannyl) propyl]-am de¢ 155 H ~
(M+H) R: 098 mn cEHPLCnethod.5 \ N s §517/519

chl orli(R&® p%l@rpélﬁré@)eneaZ carboxylic acid-N-{3-(morpholine-4-yl)carbonylamino-1-
R) 5- qmrmr@u B ﬁpdst&lh@rél-—‘l Baehoigdzepin-7- ylcarbamoyl) propyll-amide

v/l Ay

r \J LI 1 I‘}UUI IICL Ilyl oA bUIIyI o= 1 \\.)' Rt 097 m|n

rreshyl -2 3,4,5- t,g ydro 1(M+H)"
pyl ] - ani de | 1BEC-Nethod &

H- benzo[ d] azep| n- car banD g
NH, ( N#H) ; SSI lic 2661“'0””9 iateres80

(Ch|OrI-H CIZ ethanol/ N/ O ammonia =
80: 20: - C Ioro thlophene 2-carboxylic
aci d- N—(RﬂSalﬂmmma:hbmmgAbammyum abid¢ /B f3rehiyplamino-1-(3-methyl-2,3,4,5-

2, 3, 4, b -

L benop i Mk iokazepin Tycaampyiieoptiamide. £
18% 5-ichl or o- th| 0 hene 2- ca(lfvhqm iC Rt 0.85 min
aci d- N-[ 1- net hy 1 (3. 3-dijnet hyl -2, 3, 4, 5- HPLC-method 5
t et r ahjydr o- 1I—|-,be z%azeplmsum? hpticsisdepmy| | - et hyl } -

W,

am'de|0|

" (R)-5-chloro-thiophene-2-carboxylic acid-N-[3-acetylamino-1-(3-methyl-2,3,4,5-

tetrahydro-1H-benzo[djazepin-7-ylcarbamoyl)-propyl]-amide

150 j( . _
{(M+H)" =
L

H
y 72 2 . 492/494 (chiorine isotopes)
SO

(R)-5-chloro-thiophene-2-carboxylic acid-N-[3-ethylaminocarbonylamino-1-(3-

Rt 0.88 min
HPLC-method 5

methyi-2,3,4,5-tetrahydfo-1H-benzo[dlazepin-7-ylcarbamoyl)-propyl]-amide
[ 151 '(M+H)+ - Rt: 0.88 min
HPLC-method 5

" 7(6 o R 493/495 (chliorine isotopes)

(R)-5-chloro-thiophene-2-carboxylic acid-N-[3-methyloxymethylcarbonylamino-1-

(3-methyl-2,3,4,5-tetrahydro-1H-benzold]azepin-7-ylcarbamoyl}-propyl}-amide

152 (M+H)* = Rt: 0.94 min
HPLC-method 5

H 7(8 . /? 563/565 (chlorine isotopes)

(R)-5-chloro-thiophene-2-carboxylic acid-N-{3-(3-ethyloxycarbonyl-

propyl)carbonylamino-1-(3-methyl-2,3,4,5-tetrahydro-1H-benza[djazepin-7-
ylcarbamoyl)-propyl]-amide




i " A+ NNOO\S C A mxture of 0.50 g (2.43 mmol)
3-nethyl-7-nitro-2,3,4,5-tetrahydro-1 H WD 2007/ 003536
WI2200PODBERR006/ 063611 hegpgzo[ d] azepi ne, PEWBEF2008/0B3611
nmol ) i odonet hane and 2.0 acetonitrile are stirred
for 1 h at roomtenperature and for 1 h at boiling
gEPETALUTE. The ~{Precipitate formed 7S SUCtT 0RE6.89 min

filtered and dri sl hen t heM) Xt ure is hydr ggenat ed
anal ogousl y to gple f(c a7% cted to Bor Hagnethod 5
§IHBO {goyine jgplogeg) g 2. 7

title CONPQ aﬁﬁjj%ous D ! .
m n (HP t (o] W/ CR11- 127C1N3028 1(547. 88)
VBss spectrum = 420/ 422 (chlorine isotopes) |10

Exanpl g(Ri-§&hloro- th[ophene -2-carboxylic acid-N-[3-(2-methyloxy-
-[(5- cah rhgleé@mﬂm% 1¥d3)m&l%r Dany-@raHyeh-1N-teRzdi®Bs Rph-7-

3- oxy} tetrahydro-1
H- benzo‘[?ﬂ' Wi H’O?X'])ﬂ”}' ycI opent ane- 1- car boxyl i ¢ aci d

amsale | OalNN O “@ of 0.20 g (0. 46 Rmows)min
L-[ (5-chloro-th r)bonyl anm no] - N | 18 c_method 5
3- et hyI 2,3, 4 trahydr?&'5;'537(chior|ne isotopes) :

H- benzjo[ -,cycl opent ane-1 -car%oxyl ic acid
am de, 05/0 ta- ch or oper ben20| c acid|{and 10.0
M chlle or-2 h room

 enper éﬁﬁ?—gh'f’f?ﬁ'af’%e&% bGP ROy L VO R REPEY and 2
f ew driapepybfartondaaoi(3metheth§#.5daehatre | H-Dhrzolvazepin-&-
s kept ylég}b%hgwgggm}, %nﬂ&e freezer, and after thawing a

rystalline |ayer i's found hm‘ ween the two phases 20
Shlis filteredfoff and _ Rt value: 3. 1RUR% min
HPLC-|MB:  net hod" 4y C2226G N3OBS (447.98) MaSIBLC-method 5

spect rjum __( M+H)* 48/ 450| gigteld(dhiveing isaibmsps) 25
Exanplle 5% % cHlwrg-ihi ophene- 2- car boxyl i c '

aci d- N—[Wbenzyl -, 7, 8, - t et r ahydr o- 5H
(R)-5-chioro-thiophene-2-carboxylic acid-N-[3-trifluormethylcarbonylamino-1-{3-

methyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-ylcarbamoyl)-propyl]-amide

156 ermnz (MHH)" = | .Rf: 0.2; silica
o ~ ] gel; :
"NC)@/Hré : s/ 3 478/480 {chicrine isotopes) CH,Clfethanol/
ammonia =
80:20:2

5-chloro-thiophene-2-carboxylic acid-N-[4-aminocarbonytamino-1 -(3-n’iethyl-

2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-ylcarbamoyl}-butyl]-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

UL
N\f(:}\@/m

A mixture of 0.50 g (2.43 mmol} 3-methyl-7-nitro-2,3,4,5-tetrahydro-1H-
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pyrim do[4 5-d] azepi n- 2-yl car banoyl ) - 1-nmet hyl -et hyl ] -a

m de /~I\~'S | NNScl NO W 2007/003536
V\@?D%@ﬁﬁéﬁ@oow 063611 (-aApR6- PCT/EP2006/063611
1- benzvl - 5- chl or 0- azepan- 4- car bal dehyde 310 m (4 nol)
DVF are taken and at 10-20C 273 m (3 nol) phosphorus
Eermq[d]alzepnnéeoaﬂena(%@mrd@@ dokecthBre ahg 200 il agefmiitriROare

E"HZP mn,then the mxture is stirred for 30 m n and
%tH @6&[}1 AEPO terma%f@wfe aficcier dromébriing termparatae. 7The

_ rbcfﬂ?[la\}]e ?oru*?t%@%’ Eu&ﬁ%ﬁg %?cﬂ%%p'ﬂ?éﬁeth%'}ﬂmﬁ}ré dg ed

oure I'ce water an
Bydrogelmatéd ranaﬁbgcuualy tafﬁmmm/eimﬂ) and reactad todotradhavitlé
di chl or pnet hane &2 organi c phase is dried and
CORRH 3’5‘%’89%3% Zg Fation 10 i.vac., then the crude

mtr\ﬁawé‘ztz ¥ $nihr HIP'L@II\#@' Q%Hfbuoa@ ptone. Yield: 177.8 g

ca gel:

éﬂbﬁﬂ%f\l@@e\éﬁéag? éﬁhyl acet at e/ et hanol = 4:2:0.1)
I\?& y%@%thlgn(?zgg;?)et r‘%%‘g%%(%]—ﬁrmﬁ ISRISPASR) [ n 1 pni ne

4.60 g (0.20 nol) sodiumare dissolved in 250 m of
et hanol and at room tenperature conmbined with 5.90 g
) guani di ne hydrochloride and 24.97 g (0.10

Eampledh&s)
RS onlorBgRepbepF) SatopspraRaf AL ARG 2 0 ?st e
tefranyaivor tHé-treezaftlazepin-7- Y'I)ScsidtmEnt@wwﬁrﬂS@Iyﬂd abld amide

evaporation i.vac., conbined with 500
di chl oromethane and \s ¢ 3-ti nNes vvlth 400 m of

water. It is purified ogr aphy t hrough
silica gel (eluant: di chI or onet | t hanol 95:5),
concentrat ed bv evaoor ation i .%vad?And triturated

15

20

25

A(\A@?QU%Wb pec ﬁfﬂ 1z{g\ﬁ%ﬂigr&ﬁ'ﬂ(@"%ﬁ%@'fcaNéonylammo] N- |

(347%@1{19#2 BL@ﬁhehnmﬂf@al?-bbﬁmio[d]mpﬁ'r Ryhleyclopeedtiath -c&fboxylic
e

| a@ﬁwﬁ%%mdr ?é’Ocﬁ RetrhlopoRarbapEsagidand 120l chiprgfprm

~ ake 8fr&&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)

- CooMH26CIN3O3S (447.98)
Mass spectrum:  (M+H)" = 448/450 (chlorine isotopes)
Example 159

'5-chforo~thiophene-2-carboxylic acid-N-[1 -(7¥benzyl—6,7,8,9-tetrahydro-5H—
pyrimido[4.5-d]azepin-2-ylcarbamoyl)-1-methyl-ethyl]-amide
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15

0.63 g (2.75 mmmol)
§V 5- chl or o-t hi ophen-2-yl) -4, 4-di net hyl - 4H oxazol - 5- on
)0Z$3§ (2.75 nmol ) .q127- PCT/EP2006/063611.

7-benzyl -6,7,8,9-tetrahydro-5H pyri m do[ 4. 5-dj azepi n-2
WD 2007/ 003536 -128- PCT/ EP2006/ 063611 ylam ne are
suspended in 0.350 m glacial acetic acid, 3.15 m of
&ﬁluen- and 3 5 m DM and stlrred for 20h at 110C

1-benzy gorazapan-dnsarbaldebyde ogr aphy t hr ough
silica gel (eluant di chl or onet hane/ et hanol 100: 0 =>
93:7). Then it is conbined with ethyl acetate and

348 hd ¢4 wial h DS a:wtamnarmy@trmw%gr@mqs &P bHbSEHdrus
ate and

SRl are Pl apisa harelp ovaka. pempdmﬁ%ongothﬁnan@
r%xttﬁ?fe Ii)%&iHﬁcfzj At%z %thﬁNfg S'Iﬁ'ga}h%@ an‘%rﬁ%ﬁm Eﬁﬂﬁglﬁlé aNSthane
QTM 2939 =g @smoh) - bhhwhhwahgd:b@d—sa)ze]ﬁﬁoﬁ@@?(cﬂﬁﬁﬁe’iﬁfor 4h. ltis

%&'ﬁ’gfj (9,1"?{3& Pﬁoog\&%t%g%é,sgg;@rfgﬁo min, after which it is extracted with

dichidrdinéthand! Mie-drghfichith ar
yrido[ 2, 3-d] azep(?rﬁ ZbCy casrg I%?&%? - et Q%Fh”ateé’ by %vaﬁo?tlon
\WVag, then thescrudg;groduct is triturated with acetone.

\ﬁel%!.%??é}[ gé@n)lflro 5H pyri do[ 2, 3-dl azepi n- 2-yl am ne
Ri-viadurez 0.6 ® (ZiliGa get eficidnoetieath Sib/BiH Q@ét%te?e%ﬁé?ﬂ .81y
aé ﬁnﬂﬁr&ﬁ a{g‘e dld(sjsol ved in 20 m of "nmet hanol and

MY @40 12 g pal l adium oxide.. 10 The m xture
i s hydrogenated in a Parr apparatus at 50C at 1 bar
h drogen pressure. Then the catalyst is filtered off

20

(Bhd {7He 8.8-tieh WWWMQ
i.vac:. It is recrystalllsed from methanol . Yreld:
0.50 g (57 %9 Rf value: 0.21 (silica gel;

'4060;5I(omrmbliy@asi’wiebr@a@lsgwggo g%fjeﬂﬁ’ari'c): anl%at room

mel ting point: 290C COH

temperature combined with 5.90 g (0. 10 mmot) guanldine hydrochloride and

24.97 g (0.10 mol) 1-benzyl-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 mi of water. It is purified by chromatography through
silica gel (eluant: dichloromethane/methanol 95:5), concentrated by evaporation

 i.vac. And triturated with ethanol.

25

30

Yield: 1.97 g (8 %)
C15H13N4 (25433)
Mass spectrum:  (M+H)+ = 255

(c)  5-chloro-thiophene-2-carboxylic acid-N-[1-(7-benzyl-6.7.8.9-tetra hydro-
5H-pyrimido[4.5-dlazepin-2-ylcarbamovyl)-1-methyl-ethyll-amide

0.63 g (2.75 mmol) 2-(5-chloro-thiophen-2-yl)-4,4-dimethyl-4H-oxazol-5-one and

- 0.70 g (2.75 mmol} 7—benzy[-6,7,8,9-tetrahydro-5H—pyrimido[4.5-d]azepin-2-
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(b) tert. -butyl

\il 6 8 9-tetrahvdro-pyrido[ 2, 3-dl aze - carbo
QgQQJIOQB g (1.61 mmol )-128- CT/EP2006/063611
6,7,8,9-tetrahydro-5H pyrido[ 2, 3-d] azepi n-2-yl am ne

are 20 suspended in 10 m dichl oronet hane, then 0.667

)gamme%'emuslpbnﬂedi 113813501 miaglhciabhcetRy &id\d3¢8 neind télhene and

% tirr CE% roomtenperature for 10 mn,
e’@ stirfecsior #Rbiaf 186X arlipdnideeiin sepanated by

%*sﬁﬁ?ngg“’%ﬁ“ﬂﬁﬁﬁgéﬁ3?%%%&‘@%“%%%%@%#@ efiol 19570 =>

%?)h I1'|7hem it mh cmmbmdewﬁeetﬂgbamtﬂw and adshed b\ntaCB%isgdlum
di.c oro t ha ed wt ter. crude

P ERReRt B oA ARG bt SUedRaNEodkisn Sltels 867 by

C@ﬁa@mﬁbuqﬂ é\rgil)opéﬂdrﬁl\%% by chronat ography through
ilica gel "(eluant: dichloronethane/ethanol

Y9@ldze£@cg(r(ﬁ%) Yield: 0.20 g (47 % Rf value: 0.5

Tl RetB s SR8 B Rieae 5 310 1

RALEMORT DARH (11l) (c)

tert-butyl 2-(2-f(5-chloro-thi ophen-2-vl)-carbanyl am no
Mass. sgackiym:pr ofYidiv| ani n"bl488/46FCB|CEdeS¢tQh?@I} o- pvri dof 2
3-dl azepi ne- 7-car boxyl ate Prepared anal ogously to
Exanple 1(f) fromtent.-butyl 2-amno-5,6,8,9 5 tetra
hydr o- pyri do[ 2, 3-d] azepi n-7-ca rboxyl ate and

2-[(5-chl oro-thiophen-2-yl)-

car bonyl am no] - 2- et hyl - propi onic acid wth HATU and
NW in DM at 70C and subsequent purification through
silica gel (eluant: dichloronethane/ethanol -
100:0=>97:3). Yield: 0.1 5 ¢g (40 % 10 Rf value: Q.65

(silica gel; di chl or omet hane/ et hanol = 90: 10)
C23H29C1 NAOAS (493.02) (d) -

5-chl or o-t hi ophene-2-carboxylic acid-N-fl-methyl-1-(6
7 8 9-tetrahydro- 5Hpyrido f 2, 3-dlaze pi n-2-ylca
rbanovl )-ethyll-a md e 15 0. 150 g (0.30 mml)
tert-butyl

2-{2-[(5-chl oro-t hi ophen- 2-yl) - car banyl ani no] - 2-°

nmet hyl -propio nyla mino}-5, 6, 8 9-tetra hyd
ro-pyrido[2, 3-d]azepi ne-7-ca rboxylate are

di ssol ved at roomtenperature in 2 nm - .

di ' chl or omet hane, conmbined with 0.40 nm (5.23 nnDI)
trifluoroacetic acid and stirred for 2 h. Then t he

: thUI‘GIS
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20 concentrat ed by evaporation i.vac. And purified by
chronat 0 ghy through RP material (Zorbax Stabl eBond
Wﬁ%m@?@ ﬁﬁ el uant: waterfagetonitril e/ forRCE/ERINPE/663611
80:20:0.1 => 10:90:0.1 ). Yield: 0.080 g (52 % Rf

val ue: OL 25 (silica gel;

Ebiarhpler t8tet hane/ et hanol / ammoni a = 90 10: 1) 25

Cf8H21 N4028 392.91) Mass spectru & 93/ 5
S-eRiore-fhigphans grsagho i SethNIG TPethY-146.7.6 9-tetrahydro S

| dD chFLPro %ﬂ op%%e%[e @ﬁ%%(t@?l amlde

acid-N-[1-nethyl-1-(7-methyl -6,7, 8, 9-

t et rahydr o- 5H pyri do[ 2, 3. d]azep| - 2-yl car banoyl ) - et hyl
]-amde -N-,~ N N “c (O 14 nnDI)
5-chl or o- thlophene 2-

aci d- N-[ 1- net hyl - m@(G 7 8 9

tetrahydro- 5H pyrido[ 2, 3- d]azepln 2 ylcarbannyl) et hyl

- ]-am de are dissolved in | m (26.50 nmol), then 15.0

pl (O 20 mml) 37%forrm| dehyde solution in 10 water
,,,,, ghRhye Rvide(d.3-ddazenied-ylamime h at 90C.

1T%S:;(S 6(85%11&%%%9 . 5’%89 %t %ﬂﬁ? é? ngdé[féag]azgp% ﬁjylamlne

até: didsotveash l2anal @ftlhamdnbaaﬁ@&bmbﬁ]e%ﬂwﬁﬁ 0292 g paﬂadlum oxide.
19H2 Cl NA02S (604, 94) 15 Mass spectrum (M:H)

oYreHs oy 'iﬁ)@eﬂékﬁdo'ﬁéfafrr?@ﬁ%ﬂiﬂuéxﬁt &8’ Ga&ﬁdzﬁfdwdmﬁn
pP@sser@p%QH tlf'oég aﬂfﬁ'(t) ! iifsrhd o ﬁq’ el fﬂﬁ'gtg i REAZAHERES By

derivatives an enecar boxyl I ¢ acl erivatives
esapbgons.vac.. tibist neerysialsestsfrof raythtdmeisi s described in

r known fromthe 20 literature: 162 c
¢¢é]8:§.’5§§;°l'q§€>‘go3 H (MH) ' = 440/442/444 j|-' rt\ [r"~H

15

20

25

- 30

Ry SalueT 0MEQaiiR¥MRE! dichloromethane/methanolammonia = 5:1:0.1)
melting point: 290°C -
CoH13N3 (163.22)

| (b) -tert.—butvl ’2-amiho-5,6.8,9—tetrahvdro-pyrido[2,3—d]azepin-7-carboxvlate

0.38 g (1.61 mmol) 6,7,8,9-tetrahydro-5H-pyrido|[2,3-d]azepin-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 throngh silica gel

(eluant: dichloromethane/ethanol 98:2=>90:10).

Yield: 0.20 g (47 %)

R value: 0.5 (silica gel; dichloromethane/ethanol = 90:10)

C14H21N30; (263.34)
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15

o (dichlorine isotope pattern) solution = 6/4
chl or o-t hi ophene- 2- car boxylic
\a@a R/ {003/BE hy| - 1- ( 3- met hykp9- chl or o- 2, 3, PET/EP2006/063611
tetrahydro-1
H benzo[ d] azepi n-7-yl car banoyl ] -et hyl }-am de 163 0 Rf:
@) 75; testihutgleR -{2H(6 Mhidrd-tRioph8H4ABM)-LatbamytbSirsd]-BelethylN
o/ (chlorlne |sotopes) ,
80 2(RropignyEhHRe nd.55% 8-tetrabvdrpmwridpBhdrella :
3-[ (5-chl oro-thiophen-2-yl)- carbonylan1no] N—(3 5-di ne
thyl-2,3,4,5-tetrahydro-1 H
Exapatﬁdjaaaiegomly toy Exatgle aﬁyﬁbmftleﬁabu@rl Qésrrhlﬂ&éﬂ 68 @cid

RS BrmaRe T2 Arlareni T oA hordatsatnd Zriorion- tionharrg )
ca?boﬁ’ylaﬁino?ﬁﬁbf@%%ﬁo%f:%ﬂd with HATU and I\F:I)M{Vloln DYIF gt 70°C

benzo[ d] azépi n- 7-yl") opent ane-

- andysubsequent ;wufubaho&ﬂmlgh siligs gah(él0an: Gto@Icﬁo(ﬁethane/ethanol

or o-t hi ophen-2-yl ) -carbonyl am no] - N- ( 3- net hyl
1%9[éiﬁ5} etrahydro-1 H

'\b@lﬂzo[mQQ(‘ﬁpp/J) 7- yI) cycl opent ane- 3- hydr oxy- 1- car boxyl

|caC|damde nple 1660 15 lic_ %ry N O\5/ d
Ry vptus: @rﬁ%fsdtqameim@hlozorpema@afetbmwavngmop) N ( 3- et hyl

: 1 H
%&n%qc?ﬂj ‘E§Lz{@%ylo) - cycl opent ane- 3- oxo- 1- car boxyl i c

acid am de 20 Exanple 167 H C a N
(d) 5—chforo-thiophene—Z-carbo;(yIic acid-N-[1-methyl-1-(6.7,8,9-tetrahydro-
S5H-pyrido[2,3-d]azepin-2-ylcarbamovyl)-ethyll-amide

20

25

. 0.130 g (0.30 mmol) tert-butyl 2-{2-[(5-chloro-thiophen-2-yl)-carbamylamino]-2-
~ methyl-propionylamine}-5,6,8,9-tetrahydro-pyrido{2,3-dJazepine-7-carboxylate

are dissolved at room temperature in 2 ml dichloromethane, combined with 0.40
mi (6.23 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 %)

Rs value: 0.25 (silica gel; dichloromethane/ethanol/ammonia = 90:10:1)
C1gH21CIN4O,S (392.91)

- Mass spectrum: (M+H)+ = 393/5 (chlorine isotopes)
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PN OHS C

3-[ (5-chl oro-thi ophen-2-yl)-carbonyl am no] - N-(3- nmet hyl
@%9@?@%5@6 3,4,5- tetrahgdqro-1 PCT/EP2006/063611
H benzo[ d] azepi n-7-yl ) -t etrahydr of ur an- 3- car boxyl i c
acid amde 25 Exanple 168 q\~ 0 S A 0 3-[(5-ch

Exdraplehtdophen- 2-yl ) -carbo nyla m
|no¥0 (3-methyl -5-o0x0-2, 3, 4, 5 30
%-eh Mpahqw%mb@mhamm -N-[=yethyi- ét(ﬁahgthybﬁﬂr&e 3-¢

Slray 5 1R aRl BB ebk s e eity Famide

| or o-t hi ophen-2-yl)-carbonyl am no] -N-(7- et hyl -6

7,8,9-tetrahydro-5H

pyri do[ 2, 3-d] azepi n¥/3- ycl opent ane- 1- car boxylic
acid amde 5 Exanpl™® 170 QIHNCG-N( O\/ -d
3-[(5-chl oro-thi ophem=2-\W) - nylamno] N- ( 3- et hyl

-1-met hoxy-2, 3,4,5- 10

' o]
- tetrahydro- 1H benzo[d] azepi n-7-y@) - t\et/ ahydrofuran 3-c

arboxylic acid anmde Exanple 171 HNGCN N5 O/ d
3-[(5-chl nrn_#hi nnhen2 yl) carhnnyl nmino] Al (3 nethyl

e (Bt BrgblerestipRbeRs-A-oprypYicaci gl relivd=68.7.8.9-
tetra @ity 51 pRed 2B R eplX 2RIt dmdyiLethyll-amide are dissolved in
1 ml {26.50 mmol), then 15.0 pi (0.20 mmol) 37% formaldehyde solution in
water are added and the mixture is stirred for 3 h at 90°C. Thenitis
concentrated by evaporation i.vac.

Yield: 40 mg (56 %)

15

20

| _ Revalue: 0.25 (silica gel; dichloromethane/ethanol/ammonia = 80:20:2)

C19H23CIN4O,S (604.94)
Mass spectrum:  (M+H)+ = 407/3 (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:

(e _ _ |

H (M+H)" = 440/442/444 Rf: 0.33; RPS;

NTP(” P | MeOH/5%NaCl

N o " L7 (dichlorine isotope pattern) colution = 6/4

5-chloro-thiophene-2-carboxylic acid-N-[1 -methyM-(3-methy|-9-chlord—2,3,4,5—

162

tetrahydro-1H-benzo[d]azepin-7-ylcarbamoyi]-ethyl}-amide

193 \ H\‘;D (M+H)" = 448/450 Rf: 0.75; silica
: : " N%cu : gel;
. /N: i & Ly {chlorine isotopes) CH,Chiethianol
ammonia =
80:20:2
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HC—N 20/ 00 & C

(5& chl or o-t hi ophen-2-yl)-carbonyl am no] - N- ( 3- net hyl
WO @087 00853865- 139- PCT/EP2006/063611
tetrahydro- 1H benzo[ d] azepi n-7-yl)-tetrahydrofuran-3-c
arboxylic acid am de Exanple 173 HNG 25 NPN O 5/

( 3-{(5-chloro-thiophen-2-yl)- carbonylammo] N- (3 5- dlmethyl 2!3 4 5 tetrahydro—1H

PN R W

[d] azepi n-7-yl)-tetra hyd rofu ra n-3-ca rboxyl I C

C|d[a 30 Ex 174 HCNI- HNJCO5 QA O
ro th%%g%@()@ rbonyl am no] - N- ( 3- net hyl
-1-fluoro-2,3,4,5 03§36 -134-

PCT/ EP2006/ 063611
t et rahydr o- 1H benzo[ d] azepl n- yI )-tetrahydrofuran-3-c

SRRSO TS ST Bahe iy 6 Do 11
benzbid@aEépiaro I%-c?elé 5ntane 3-tert, butoxy-‘l carbﬁxyg cid amide
tetrahydro-1 enzo d ]azepin-7-yl)=tetra uran- -C

arboxylic acid anm de Exanple 176 0 HC 1OHNF5CI.
= 1l ( htorothi ophe
_njé‘ﬁg_,_)_cal’-fx lo{ b5 5-f1 uo ro-2, 3, 4,

rbonyl amwik et hyl -
5- tetrahydro-1
H benzo[ d] azepi n-7-yl)-te ré}u&g{, ur an- 3- car boxylic
acid am de 15 Exanple 177 N 4 .

1-[(5-chloro-thiophen-2-y1)-carbonylamino]-N-( 3-methyl-2,3,4,5-tetrahydro-1H-
benzo[d]azepin-?-yl)-cyclopentane-3-hydr0xy-1-carboxylic acid amide

15

20

25

30

- Example 166 ' 0

1 -[(5-chIoro-thiophen-z-yl)-carbonylamino]-N-(3-methyI—2,3,4,5-tetrahyd ro-1H-

- benzo[d]azepin-7-yl)-cyclopentane-3-oxo-1-carboxylic acid amide

Example 167
, OH o :}ﬁ,c

3-[(5-chloro-thiophen-2-yl)-carbonylamino]-N-(3-methyl-5-hydroxy-2,3,4.5-
tetrahydro-1H—benzo[d]azepin—?-yl)-tetrahydrofuran—3-carboxylic acid amide

Example 168 QQCL
. by o :%@/C

3-[(5-chloro-thiophen-2-yl)-carbonylamino]-N-(3-methyl-5-0x0-2,3,4,5-

'tetrahydro-1H—benzo[d]azepin—?—yl)-tetrahydrofuran-3-carboxylic acid amide

Example 169 - Ny
. o]
o]
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20

25

- 30

Example 171 C?:@

I~ 0 S d 5-chloro-thiophene-2-carboxylic

aci d-N-[ 1- net hyl - 1- ( 3-.net hyl - 9-cyano- 2, 3,4, 5- 20
WeE 2a01/008536+ benzol dj azep'ggg,_?- yl car banoy| JPGT/EH2008/063611
de Exanple 178 HC N N o s 25 _

5- chl or o-t hi ophene- 2-carboxylic

acid-N-[ 1-net hyl -1-(10-net hyl -1 0-aza-

tricyclo[6,3,2,02, 7]trideca-2(7), ,
3,5-trien-4-yl carbanoyl ]-ethyl }-am de Exanple 179 "O

HPahierp 1hinpbRy T FeagRuBRINoFBE G Re G S08 e tiokBdro-5H:

pykidspR, B éz’ze??rﬂll@g{zlp ! ntane-1-carbo>gl_lic acid amide

tricyclo[6 odeca-2(7), 3 trien-4-yl car banoy
|]-ethyl}-amde Exanple 180 M/ HC/ NNO 0 C
- Ior,lc%-t hi ophene- 2- car boxyl i c

- et hyl sul pho@yl ani no- 1- ( 3- met hyl -
2,3,4,5-tetrahydr on,&ugi@
H benzo[ d] azepi n- 7- yl cdrba ) - Qut yl']-am de 10
Cl

Exanple 181 N HC-( / N D\ &/

. \_/ . '
e RSB ORI Ol 8 6
tSratyaino-1¢§bémpsojazepin-1-yhaetabydrofurag3dcabordicl dxid amide

tetrahydro-1H-benzo[djazepin-7-yl)-tetrahydrofuran-3-carboxylic acid amide

Example 172 0
3-[(5-chloro-thiophen-2-yl)-carbonylamino]-N-(3-methyl-1-ox0-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-yl)-tetrahydrofuran-3-carboxylic acid amide

Example 173 C\D\ Q ‘
H,C—
N N
. 0— 0 O)v\@,u

3-[(5-chloro-thiophen-2-yi)-carbonylamino}-N-(3-methyl-5-methoxy-2,3,4,5-

tetrahydro-1H-benzo[d]azepin-7-yl)-tetrahydrofuran-3-carboxylic acid amide ._

Example 174

;C—NCSQ\HQ s
o }Um

3-[(5-chloro-thiophén—2—yl)—carbony_iamino]-N—(B—methyI-1 -fluoro-2,3,4,5-




Exan'ple 182 0/ NN O5/ C 20 1-[(5-ch toro-thiop

h e n- car bonyl am no] - N- (3-net hyl -2, 3, 4,
WQ%@anﬁ §%f5ro 1 H benzojjggazepin-7-yl ) - PCT/EP2006/063611
3- di met hyl am nocar bonyl cycl opent ane- 1- car boxylic acid

am de Exanple 183 25 i )N 0_ O\5/ d
tatrélfFro Mo benkbliofartepin-2-y)-etranydomyraan- ﬁ@ﬂbo IGCSa(ﬂEtdﬁMHe

- -2,3,4,5-tetrahydro-1 H benzo d] azepi n-7-yl

3- met hoxycar bonyl cycl opent ane- 1-carboxylic aci d am de

BAnEanpee 184 ~~)\( H G \ / N N WD 2007/ 003536
e S L S0e 0636ii

1-[ (5-chl oro-thi oph car bonyl am no] - N- ( 3- net hyl
-2,3,4,5-tetrahydro-1 [d]sazep|n7yl)

5 3- hydr oxycar bonyl cycl opent &n ~%- gdt boxylic acid am de
F[(EERARE AibBRef-2Y15cht I nMan - - -
[_(C AR thlﬁopﬁez':{e ghkidn oxylﬁ ]CN(3 -methyl-1,1-difluoro-2,3,4,5
tetra fpmmﬁtl-ﬁtbenm[(J’Bzmptm%yl)sletmbmromran-’-E; -8arbbaylic acid amide
tetrahydro-1H benzo[ d] azepi n-7-yl car banoyl | - et hyl } - am
de Exanple 186 F/ NN O\S d
Example 176
o o Q@L g)
3-[(5-chIorO—thiophen-Z-yl)—carbonylamino]-N—(3-methyl-5~fluoro-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-yl)-tetrahydrofuran-3-carboxylic acid amide
15 Example 177 x
”’“‘Oé\n
f(g Cre
5-chloro-thiophene-2-carboxylic acid-N-[1 -methyl-1-(3-methyl-9-cyano-2,3,4,5-
20  tetrahydro-1H-benzo[d]azepin-7-ylcarbamoyl]-ethyl}-amide
Exampl |
xample 178 o “@ij\
HM .
e
25 _
5-chloro-thiophene-2-carboxylic acid-N-[1-methyl-1-(10-methyl-10-aza-
tricyclo[6,3,2,02,7]trideca-2(7),3,5-trien-4-ylcarbamoyl]-ethyl}-amide
E
| xample 179 o m
30 Nk

5-chloro-thiophene-2-carboxylic acid-N-[1-methyl-1-(10-methyl-10-aza-
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0 15 1-[(5-chl nrn-thiophen 2 ~=. Ir 1 carbon3flam ner
7 Nz /3 nmethyl 2,3,4,5 zaeFrahpd,--s 1, | .~
WEN2608j08386p6Nn- 7-yl ) - 3- cygag. PCT/EP2006/063611
cycl opent ane- 1-carboxylic acid am de The Exanpl es
that follow describe the preparation of pharmaceutica
{

P e e L
2007/ 003536 -137- PCT/EP2006/063611 Exanpl e A Dry

oul e ntaining 75 ng of active sUbstance per 10 n
éﬂ%%ﬂ%%gﬁflon Actmy N75 0 Manni tol 50.0

wat er for injecti azge 10 Preparat|on
Actlve subst ance and mannit 4 ssol ved in water.
After packaging the solution® |s reeze-dried. To
produce the solution ready for use for injections, the
15 product is dissolved in water. Dry ampoul e

&Oﬂﬂbm Ehl@;@h@rﬁa Do)t nRl-ALRSH !I‘f'o}/%ul%ﬁfongrla'ﬁnnozﬁ&S methy!-

Conposition: Active substance 3

t
G S GHERSAT0-3 - Do REEPGRB GGy IEathamoy Pbuyirarmden:

Acti ve substance and mannitol are dissolved in water.
After packaging, the solution is freeze-dried. 30 To

@mweﬂhe solution ready fogi use for injections, the

product is dissol vm :@é
H,C -

N

‘ats
1-[(5- chloro~th|ophen-z-y|) -carbonylamino)-N-{3- methyl -2,3, 4 5-tetrahydro-1H-
benzoldlazepin-7-y1)- 3-cyano cyclopentane -1-carboxylic acid amide

_15

20

25

30

Example 182 0
| ~

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

amide

Example 183

1-[( 5-chioro-thiophe__n-Z-yI)-carbony[amino]—N—( 3-methyl-2,3,4,5-tetrahydro-1H-
benzo[d]azepin-7-yl)- 3-methoxycarbonyl cyclopentane-1-carboxylic acid amide

- Example 184 0
. OH
' ' o S 0
' 0" N
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WO 2007/003536 -136- PCT/EP2006/063611

1-[( 5-chlorc_)—thiophen—2-yl )-carbonylamino}-N-( 3-methyl-2,3,4,5-tetrahyd rd-1 H-
benzo[dlazepin-7-yl)- 3-hydroxycarbonyl cyclopentane-1-carboxylic acid amide

Example 185 Qé\

S-chloro-thiophene-2-carboxylic acid-N-[1-methyl-1-(3-methyl-9-cyano-2,3,4,5-
tetrahydro-1H-benzo[d]azepin-7-ylcarbamoyl]-ethyl}-amide

Example 186
e oog

benzo{djazepin-7-yl)- 3-cyano cyclopentané—1-carboxy’lic acid amide

The Examples that follow describe the preparation of pharmaceutical
formulations which contain as active substance any desired compound of

general formula |,



WO 2007/003536 , -137- ' PCT/EP2006/063611

Example A
Dry ampoule containing 75 mg of active substance per 10 ml

5 Composition:
Active substance 75.0 mg
Mannitol -~ 50.0mg
water for injections ad 10.0 m|
10 S

Preparation:
Active substance and mannito! are dissolved in water. After packaging the
solution is freeze-dried. To produce the solution ready for use for injections, the

16 product is dissolved in water.
E}kdllluit; B
‘Dry ampoule containing 35 mg of active substance per 2 mi

20 -
Composition:
Active substance 35.0 mg
Mannitol _ 100.0 mg

25  water for injections ad 2.0 ml
Preparation: _
Active substance and mannitol are dissolved in water. After packaging, the
solution is freeze-dried.

30

- To produce the solution ready for use for injections, the product is dissolved in

water.



