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substituted isoquinoline derivatives The present
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use in the treatnent and/or prevention of diseases
related to the inhibition of Rho-kinase and/or of
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failure and peripheral arterial occlusive disease (PAOD) (Wakino et al. Drug News
Perspect. 2005, 18, 639-43), myocardial infarction (Demiryurek et al. Eur J Pharmacol.
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302, 1215-1217), adducin activation (Fukata et al. J. Biol. Chem., 1998, 273, 5542-



Therefore, a conpound having inhibitory effect on
Rho- ki nase and/ or on Rho-ki nase nedi ated
W RW8HOrA41 ati on of nyosin |ight chain phosphabGEEP1087/011167
useful for the treatnment and/or prevention of
cardi ovascul ar and non-cardi gvascul ar di seases
i nvol vi ng Rho- ki nase as the3prinary or secondary
di sease cause, |ike hypertension, pul nonary
hypert ensi on, ocul ar hypertension, retinopathy, and
5548y | amidcinrGR E BY(Stéerot red ponisedihdihg refemeht aigreallingp and s esffalcts on lipid
arterial occlusive disease éfw(I% coronary heart
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premB&Ir& e re6tile RhurttidhUbndScrlRUEPITLRERSHS, ‘é?teﬁ%ab?oss prostatic
WO 2004/°106325 ("Schering AG describes prodrugs of
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osteob@)t%} Kidh B@b@fél?io&‘bs@ libfddtiont Fdigestiveanmty with bacteria, sepsis,

deri'vati ves useful for the treatnent of m crobial
cancemdexsiopnent awy POOTESFIPH52. PCRNEET30Y the braast, caloppprostate,

ovari%%?,ﬁ%ﬁﬁgm g,ﬁ# Pr%?r Lseauinol i ne derivatives useful

tTea di'seases  caused by Heliobacter
pylori such as for exanple gastritis cancer or ulcer.
i soqui nol i he derlvatlves may. be substituted

OH
WO C?HS@@ deperihas isRANQling-S-gHl meﬁ;ﬂeﬂsagm%t)mnaé& Pipstituted

by a kO P e o SRS CH R et RIS
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enzyl oxy-
WO 2004/106325 (Schering AG) describes prodrugs of the Rho-kinase inhibitor fasudil

carrying an ether or ester group in the 1-position of the isoquinoline ring.

WO 2001/039726 generically describes -O-(Cg-C1)alkyl-heteroaryl substituted

cyclohexyl derivatives useful for the treatment of microbial infections.



I soqui noline for the treatment of infections caused by
Hel i obacter pylori. US 5,480,883 generically discloses
W@ 200B0F5&hd/ or PDGF receptor inhibitors useful PEBEP2007/011167

inhibiting cell proliferation conpounds of the fornula
"Ar I - X - Ar I1" wherein X may be
(CHRL) m Z- (CHR1) n, e.g. Z-CH4, wherein Z may be 0, Rl
is hydrogen or alkyl, Ar | may be anong others an
optionally substituted i soquinolone and Ar Il may be

JP 10087629 Atbecsberisoquinoling Idgrivathads mséfeﬂfo(ﬂiﬂaé treatment of diseases
nonocycl i c saturated heterocyclic system

causethby Heligbaster pylarksueheas forgxaanp! @eﬂqsy'tweé@é ulger. The
isoquitfli é%é%ﬂhﬁ?@{ ﬁfniy b EhgéﬁtEfe% té)g@H et 1- BEHBH]E ﬂ are preferably

car |ac arr stro ngestive eart

5-substituted |byoq-{(|01|GC@MKylene)agl1l-Vaf3heVelmX raay bepdxygealdnd Y may be
substituted in 6-position by a group (CReRf)pOr43

an arylrahetggoexgficigroupr o, and R43 is e.g. a
(C3-C10) cycl oal kyl residue optionally substituted by
NR51R52, wherein R5land R52 may be hydrogen,

HagiHdra-€tal. aBiodrgeMed. CHenR49G 72 264706683 Histid 18 beryRxy-

4-6 nmenbered unsaturated or saturated nonocyclic
isoquinaliaeder thectreatmentiaf infectigns causedibyy Eledipbaeterpylosind

are substituted by a directly bound optionally

substituted aryl or heteroaryl ring in the 4-position.

US 5WB0BBBHgeRericHlly (disdiosesta$&EGF gedmriFd}iGFyredeﬁmr iu’dﬂblt@rs useful for
assi um channel i nhibitor for the treatnent

inhibigag geberelferalioproseprowtqsridnedenpuie; \fd 1l ardr HaYVhﬁFeé” X may
be (CﬁJFng W@&l 'eng ﬁ@ﬂgﬁ}gh%ﬁq %S\Zbg‘ﬁ Ibi hgdrogen or alkyl, Ar

roxyl I'tion

I mayodié bﬁfdﬁ‘l'g' dthél@éﬁ bebﬁQlly §ht§sﬂﬁ§’t§dtl$&fmhdloﬂegir@}mr Il may be among
POR4A3 wherein p nmay be zero, is e.g.

otherg @3 mlqm)aﬂy §ubaﬂltu;ed East moam:lmﬁ@turqted J@é@roput:lwswem
NR51 R52, wherei n R51 and R52 may be hydrogen,
(C1-C6)al kyl etc.; or RA3 is a group R81 WO

WO Z%Q)%Zé ?ﬁ%ﬂ&@l’&%% 0 ér@ri'c]aﬁg deé fsdd 98 Dotsssturft-channel inhibitors
: ere saturate r satu ate nonocyclic
for theéteatrment ot cardier avirbythniias, Strakeo congdasitverhmrbfailuremtb.

isoqufisfats BEfAiVeR Wtk Brt @398'@%?&‘%’1&&%5%%?8&*‘ lon by a group

(CRORUGETKAS PBieec ey ol 2o PREIR T Bk 2 (CH L ERENPRERy resicue

optiofalitisglteh Ky BB ko Zeuhetsin S 4852 ma e fydeaan
(01-%)%%8@%%43 hea 'R0 RB1(ddfineGds & 4% nfsmBEredtindaturated or

saturated monocyclic heterocylic ring with 1, 2, 3 or 4 heteroatoms; and are substituted

by a directly bound optionally substituted aryl or heteroaryl ring in the 4-position.

WO 2005/030130 (Merck & Co.) generically describes as potassium channel inhibitors
for the treatment of cardiac arrhythmias, stroke, congestive heart failure etc.

isoquinoline derivatives which may be substituted by hydroxyl in the 1-position and are

optionally substituted in 6-position by a group (CReRf)pOR43 wherein p may be zero,
and R43 is e.g. a (C3-C1g)cycloalkyl residue optionally substituted by NROTRS2,

wherein R51and R52 may be hydrogen, (C1-Cg)alkyl etc.; or R43 is a group R81



R7 R R8 (I) wherein RLis H (Cl-C6)alkyl, R,
NH (Cl-C6)alkyl, NHR , or N (Cl-C6)alkyl]2; R2is
WOR008ATB§eN or (Cl-C6)al kyl; R3 is WO 2008/ 07HGEEP2007/011167
PCT/ EP2007/ 011167 6 H, hal ogen, (C1-C6)al kyl,
(Cl-06)al kylene-R, OH, OR., NH2, NHR', NR'R' or
NHC(O-R', R4is H halogén, hydroxy, CN,
(Cl-Co)alkyl, R, (Cil-C6)alkylene-R; R5is
defined as a 4-6 membered unsaturated or saturated monocyclic heterocylic ring with
1, 2, 3 or 4 heteroatoms; and are substituted by a directly bound optionally substituted

aryl or heteroaryl ring in the 4-position.

WO 03/053330 (Ube) generically describes isoquinolone derivatives of the formula

_ {aromatic ring} - C(R)(R)(NH,)

HN

O

as Rho-kinase inhibitors.

An embodiment of the present invention is a compound of the formula (1)

Raln |
Rs Rsg IIRG
R3 N L N\RG
N .~ R, m
"1 Re ()
wherein
Rqis
H,
(C1-Ce)alkyl,
R,
NH-(C1-Cg)alkyl,
NHR’, or

N[(C1-Cg)alkyl]2;
R2 is H, halogen or (C1-Cg)alkyl;

R3is



H, halogen, OCN, NO2, (Cl-C6)alkyl, (C2-C6)alkenyl,
R, (C 1-C6)al kylene-(C6-C 10)aryl, (C1

wo apparisenyl ene- (C6- C 10)aryl, WO 2008/ 077554 PCT/EP2007/011167

PCT/ EP2007/ 011167 7 (Cl1-C6)al kyl ene- (C5-C1

p) heterocyclyl, CH(OH)-(Cl-Cg)al kyl, NH2, NH R,

NH SO2H, NH S02- (C1-C6)al kyl®, NH S02-R',

NHC(O-(CL -CB)alkyl, NHC(O-R, C(ON(CL

-C6)al kyl]2, C(OOH or C(OO(Cl-Co)alkyl; R6 and
H, R6' are independently of each other H R,

Cl-C8)al kyl, (Cl-C6)alkylene-R, (C1

halogefg) al kyl ene-0O- (C 1 -C8)al kyl, (CL -8)al kyl ene-O-R

. A | kyl -CH[R]2, Cl -Co)al kyl -C(O-R,
Cr-CeEs) 2l Kyl ene- 00 N 12, (CL -08)al kyl ene- (O N

(C1-C§)Blkylene-R,
OH,

O-R”,

NHo,

NHR”,

NR”R” or
NH-C(O)-R",

Rgis

H,

halogen,

hydroxy,

CN,

(C1-Cp)alkyl,

R,
(C1-Cg)alkylene-R’;

Rgis

H,

halogen,

CN,

NO2,

(C1-Ce)alkyl,

(C2-Cg)alkenyl,

R,
(C1-Cp)alkylene-(Cg-C1g)aryl,
(C1-Cpg)alkenylene-(Cg-C1p)aryl,



(C1L -C6)al kylene-C (O NH(C1-C6)al kyl, (C1
-C6)al kylene-C(O N (C1 -Cg)alkyl]2, (C1

wo amparisyd ene-C (O N[R]2; (Cl -06)al kyl ene- B{TER2001011167
1 -0C6)alkyl, C(OO (Cl-C6)al kyl, WO 2008/ 077554
PCT/ EP2007/ 011167 8 C(O OR_ C(O (C1-cCo)al kyl,
C(OR, C(ONH(CLl-C8)alkyl, 7 C{O NHR ,
C(ON(C1-Ce)alkyl]R C(ON(C 1-Cs)alkyl]2, CO-(C
1 -C6)alkylene-R, C(OQC 1 -Co6)alkylene-R, or R6

(C1-Co)aiky@ne-(Og€ frphetarddydile N-atom to which they are
attached, forma (C5-Cl0) heterocyclyl group; R7 is

CH(OH)-(-Egpalkyl, CN, NO2, (Cl-C6)al kyl, ~ O (Cl-C86)al kyl ,

(C2-C6)al kenyl, R, (Cl -Co6)al kenyl ene-(C6-C 10)aryl,
NH2,(C1- C6) al kyl ene-R, CH(OH)-(Cl-C8)al kyl, NH2, NHR,
NPT SO2H, N S02- (C1- 08) al kyl

NH-SO2H,
NH-SO2-(C1-Cg)alkyl,
NH-SO2-R’,
NH-C(O)-(C1-Cg)alkyl,
NH-C(O)-R’,
C(O)N[(C1-Cg)alkyl]2,
C(O)OH, or
C(0)0-(C1-Cg)alkyl;

Re and Rg’ are independently of each other
H,

R,

(C1-Cg)alkyl,

(C1-Cg)alkylene-R’,
(C1-Cg)alkylene-O-(C1-Cg)alkyl,
(C1-Cg)alkylene-O-R’,
(C1-Cg)alkylene-CH[R']2,
(C1-Cg)alkylene-C(O)-R’,
(C1-Cg)alkylene-C(O)NH>,
(C1-Cg)alkylene-C(O)NH-R’,
(C1-Cg)alkylene-C(O)NH-(C1-Cg)alkyl,
(C1-Cg)alkylene-C(O)N[(C 1-Cg)alkyl]2,
(C1-Cg)alkylene-C(O)N[R]2:
(C1-Cg)alkylene-C(O)O-(C1-Cg)alkyl,
C(O)O-(C4-Cg)alkyl,



NH S02- R, WD 2008/ 077554 PCT/ EP2007/011167 9
S02-NH2, S02-NHR', NHC(O-(Cl -C6)a I kyl,

WORMBHOBPSR , C(ON (C 1-C6)al kyl]12, C(O OH, PBCI/EP2007/011167
C(OO(C1-C6)al kyl; R8 is H halogen or (Cl-C6)alkyl;
nisl, 2,3or4; mis 1, 2,3,4o0or. 5 and L is 0 or
O (Cl-Co) al kyl ene; wherein B is (C3-C8) cycl oal kyl
(C5-C 10) heterocyclyl, (C6-ClO)aryl; and R' is
(C3-C8)cycl oal kyl, (C5-C 10) heterocyclyl, (C6-Cl

C(O)OrRaryl, (Cl-Cg)alkyl, (Cl-C6)alkylene-R, (Ci1
-C6)al kyl ene-O (C 1-C6) al kyl, (Cl-C6)al kyl ene-O-R
CO)ér1-0)2¥e/ 077554 PCT/ EP2007) 011167 10
0 &Cl- C6) al kyl ene- NRXRy; and wherein Rx and Ry are
C(0) ndependently of each other (Cl1-C6)alkyl, (C5-C

C(O)NPLt- 94kl vl . (C6-C 10)aryl,

C(O)NHR’,

C(O)N[(C1-Cg)alkyl]R’

C(O)N[(C1-Cg)alkyl]2,

C(0)-(C1-Cg)alkylene-R’,

C(0)O(C1-Cpg)alkylene-R’,

or Rg and Rg’, together with the N-atom to which they are attached, form a (C5-C1()

heterocyclyl group;

R7is

H,

halogen,

CN,

NO»,

(C1-Cg)alkyl,
O-(C1-Cg)alkyl,
(Co-Cg)alkenyl,

R,
(C1-Cg)alkenylene-(Cg-C1g)aryl,
(C1-Cg)alkylene-R’,
CH(OH)-(C1-Cg)alkyl,
NH2,

NH-R’,

NH-SO2%H,
NH-SO2-(C1-Cg)alkyl,
NH-SO2-R’,



(C1 -4)al kyl ene-(C5-C 10) heterocyclyl, (C1
-C4) al kyl ene- (C6-C 10) aryl,
w@ gbsoApsd kyl ene- NH( CL- C6) al kyl, (Cl - C4) al kypenePNp{/A1167

1-C6)al kyl]2, (C1L -C4)al kyl ene-N (C6-C 10)aryl]2, or

(ClL -C4)al kyl ene-N (C5-C 10) heterocyclyl]2; wherein in

residues R4, R5, R6, R6', R79%nd R8 al kyl, al kyl ene or

cycl oal kyl can optionally be substituted one or nore

times by OH OCH3, COOH, COOCH3, NH2, NHCH3, N(CH3) 2,
SO>-0By,H2, CONHCH3 or CON(CH3)2 ; wherein in residues Rl

to R3 al kyl or al kylene can optionally be substituted
SOx-dlR'or nore tines by hal ogen; wherein in residues Rl

and R3 to R8 (C6-Cl0)aryl and (C5-Cl10) heterocyclyl are
NH-CiR3bqtCelalled. or substituted one or nore tines by

suitgbl e groups i ndependently selected from hal ogen,
NH-Q@)-@@, N3, CN, C(O-(Cl-C8)al kyl, C(O-(CL-C8)aryl,
C(O)%ﬁ'n - C6) al kyl , CONH2, CONH( C1-Co)al kyl , ,

['( CL- 'kyl12, (C3-C8)cycloal kyl, (C1-Cg)alkyl,
C(0)0BLveb) al kyl ene- OH, ( Cl- C6) al kyl ene- NH2,
Cl- C6) al kyl ene- NH( C1- C6) al kyl ,

C(O)édil@bmlkylt ene- N[ (Cl1- C6) al kyl ] 2, (C2-C6)al kenyl ,

(C2-C6)al kynyl, O (Cl-C6)al kyl, O C(O - (C1-Co)alkyl,

PO3H2, SOBH, S02-NH2, SO2NH(C1-C6)al kyl,

. = J .S-(C1-C6) al kyl, SO (Cl-C6)al kyl,
Rg 'Sgg@\glégéﬂ %‘2{' k@ﬁ)%ﬁ(gbz- NECH- N[ (C1- 06) al kyl ]2, WO
2008/ 077554 PCT/ EP2007/ 011167 11 C(NH) (NH2), NH2,
~ NH-(C1-C6)al kyl, N (C1-C6)alkyl]2,
nis IN@, S@A; (C1- C6) al kyl, NH- C( O O (Cl- C6) al kyl ,
NH S02- (C1- C6) al kyl , NH S02- (C6- Clo) aryl, NH S02-(C5-C
10) heterocyclyl, N(Cl- C6)al kyl-C(O-(C 1-C6)al kyl,
m is N(Z, 34060 &l dod - (O O (C 1- 06) al kyl
N(C1- C6) al kyl -C(O) -N H (C1-C6)al kyl], (Ce6-Cl0)aryl,
(C1l- Co) al kyl ene-(C6-Cl0)aryl, O (C6-ClO)aryl, O(C
: - CBY < -:C 10)aryl, (C5-C 10)heterocyclyl, (C
Lis (%op@es'%f-%ﬁ‘?glﬁgl(e%s C 10) heterocyclyl, or O(C 1
- C6) al kyl ene- (C5-C 10) heterocyclyl, wherein the
(C6-C10)aryl or (C5-C10)heterocyclyl may be
wherginbstituted one to three times by a group
R is i ndependently sel ected from hal ogen, OH, NO2, CN,
O (Cl1-C6)al kyl, (Ci1-C6)al kyl, NH2, NH(CLl-C6)alkyl,
(C3_%Ed|2|o pl kyl]2, SQ2CH3, COOH, C(O O (C1- Cp)al kyl,
, (C1-Co)al kyl ene- O (C1-Co6) al kyl,
(Cs-Gfghheratyolylene- O ( C6- C10) aryl ,

(Ce-C1p)aryl; and

R” is

(C3-Cg)cycloalkyl,
(C5-C1p)heterocyclyl,
(Ce-C1p)aryl,

(C1-Cep)alkyl,
(C1-Cg)alkylene-R’,
(C1-Cg)alkylene-O-(C1-Cg)alkyl,
(Cq1-Cg)alkylene-O-R’, or



or O (Cl-Co6)al kyl ene-(C6-Cl10)aryl; or wherein
(C6-Cl0)aryl is vicinally substituted by a
w@{(807134) al kyl ene- O group whereby a 5- 8- nenbRCEBEP200TIQ1167
is formed together with the carbon atons the oxygen
atons are attached to; and wherein aryl or
het erocycl yl substituents of 19C6-C10)aryl and
(C5-C10) heterocyclyl groups may not be further
substituted by an aryl or heterocyclyl containing
(C1-O)alkylersnlR [R); ranhar maceut i cal |y acceptabl e salts.
Pref erably, is H (Cl-C6)al kyl, (C6-Cl0)aryl,
wheraIH-Rg:anda&alatqlndenandénﬂmf)gmrybtmr N[ (C1- C6) al kyl ] 2.
More preferably, Rl is H, halogen, (Cl-C4)alkyl,
(C1-Ge)afkyl- c4) al kyl, N (Cl-C4)al kyl]2 or NH phenyl. Mbst
referably, RL is H (Cl-C2)alkyl or NH(Cl- C2)al kyl,
(Cs- @t@@@?%fpﬂﬁcﬂreferred Rlis H R3is preferably H,
an (Cl-C4)al kylene-R, OR' or NHR'. More
(CG(S red, R3is Hor NHR'. Most preferred, R3 is H,

; ) Reter I r, NH phenyl, especially WO

(C1 %@%%& %ﬁgéé%%%ylcg\ﬁlilm 12 preferred are H,
contai ning one or nore N atons or

(C1(RIH 'ﬁ%ﬁ% @gg@ Qs{pem ally preferred, R3 is H

C %@ﬂ"‘%p‘“ -SHhakyit uents are HH NN\ O- C 01"

(C1 (Bﬁl ﬁgﬁ yPreferably, R4 is H hal ogen or

(Cq- (cghﬂ@@raé Ky(C 1-Up)alkpljgf erred, R4 is H halogen or (Cl-

Most preferred, R4 is H Preferably, RS is

kyl .
(C1 Gh)alﬂeﬁlmhll((@@mﬁw@)@ﬂ kyl, (C2-C6)al kenyl, R,
06 C1 or (Cl-Co6)al kyl ene-R . Mre
(C1 %4 Q)I(%Clm)hetemvsl;y&l, (Cl1- C6) al kyl ,
(C2- C6) al kenyl, R, NH (C6-Cl0)aryl or
(Cl C6) al kyl ene-R . Most preferably, R5 is H,

wher IH%QISE%% {/@? F%%l Rb&lﬁ ﬂ%@%%kg@e%%rdélkyl can

optioh&lfy 6d QLiBstitatePoNé or REdt8indéd by mwf@c:w%d COOH, EGDCH3, NHo,
hal’'ogen, phenyl, (Cl-C6)al kyl,  (C2-C8)al kenyl,

NHCHGENT A3 yCONH A, CORB)CIES o GON(CH3), - :

wherein in residues R4 to Rg alkyl or alkylene can optionally be substituted one or

more times by halogen;

wherein in residues Rq and R3 to Rg (Cg-C1p)aryl and (C5-C1p)heterocyclyl are

unsubstituted or substituted one or more times by suitable groups independently
selected from halogen, OH, NO2, N3, CN, C(O)-(C1-Cg)alkyl, C(O)-(C1-Cg)aryl,

COOH, COO(C1-Cg)alkyl, CONHp, CONH(C1-Cg)alkyl, CON[(C1-Cg)alkyl]2,
(C3-Cg)cycloalkyl, (C1-Cg)alkyl, (C1-Cg)alkylene-OH, (C1-Cg)alkylene-NHo,
(C1-Cg)alkylene-NH(C1-Cg)alkyl, (C1-Cg)alkylene-N[(C 1-Cg)alkyl]p, (C2-Cg)alkenyl,
(C2-Cg)alkynyl, O-(C1-Cg)alkyl, O-C(0)-(C1-Cg)alkyl, PO3H2, SO3H, SO»-NHo,
SO2NH(C1-Cg)alkyl, SO2N[(C1-Cg)alkyl]2 , S-(C1-Cg)alkyl, SO-(C1-Cg)alkyl, SO2-
(C1-Cpg)alkyl, SO2-N=CH-N[(C 1-Cg)alkyl]2,



Most especially preferred R5 is H, hal ogen, nethyl,

ethyl, vinyl, phenyl, thienyl or pyridyl. Exanples of
WER08/0%758/dr ogen, fluoro, chloro, brono, iodo, PGEEP2DT7011167

ethyl, vinyl, phenyl, thienyl or pyridyl, nitrile,

nitro, (p-nethoxy)-phenyl, N-aniline, benzyl,

2-propenyl, s- butenyl, cyclébropyl, tetrazol, am no,

4- met hoxy-aniline or N-acetyl, preferably hydrogen,

fluoro, chloro, brono, iodo, nethyl, ethyl, vinyl,

C(NH ey}, Nitihi NRY(C-pCapalkybIN[(C1-1Ts)alkpil 2 RHICLD)- [y C%kal

hal ogen, nethyl, or ethyl, nost preferred RS is H.
NH-GO0e(Capr Cgs)alRgl, and R6' are i ndependent |y of each ot her

H, WD 2008/ 077554 PCT/ EP2007/011167 13 Cl- 062 al kyl ,
NH-58-(Cq Eaathy). dVidy3@pd Cocd1 amndy NHbS80a(C5-G rmiheterocyclyl, N(C1-

Cs)alkw:;;?éd)k%ene )29@ g‘éot) gﬁ%"[‘ (é@%:}%m&@])éﬂﬁé" o(C
N(C11%§%ﬁ %ﬁﬁ%c%é?aﬂw' e;] ol %/Iozane O(0) - (CB-C
Co-CigRhl (G tEOUBRE 0B R fa Cpany 1 = (&
B sl A

(C1 -G& H(V'Iéé )Kéierocﬁﬂ)g)r ) & OQE @EZélkylbh&(C%f-Q o)heterocyclyl

aI kyl ene-R", t oget her wt
wheréihethél-(%em HraryiorqiC 5- qu))rmteraﬁyt:l&l:hmw bd slnhistauted one to three

(C5-C10) heterocyclyl group. In a further preferred

timema@rmindaﬁendedtlvesel@t@d frnd‘eb@lngem@jﬂ NOzeN, &x-({21-Cg)alkyl,
?Cl Co) al Ik-P/ éhet erocycl ¥S

(C1q Cs)a kyl, NH2, C1 Cg)alkyl N[( 1-Cg)alkyl]o, OgCH3, COOH, C(O)O-(C1-
Cg)alkyl, CONH3, (C1-Cg)alkylene-O-(C1-Cg)alkyl, (C1-Cg)alkylene-O-(Cg-Cqp)aryl,
or O-(C1-Cg)alkylene-(Cg-C1q)aryl,
or wherein (Cg-C1g)aryl is vicinally substituted by a O-(C1-C4)alkylene-O group
whereby a 5-8-membered ring is formed together with the carbon atoms the oxygen
atoms are attached to;

and wherein aryl or heterocyclyl substituents of (Cg-C1g)aryl and (C5-C1g)heterocyclyl

groups may not be further substituted by an aryl or heterocyclyl containing group;
and their pharmaceutically acceptable salts.

Preferably, R4 is H, (C1-Cg)alkyl, (Cg-C1g)aryl, NH-(C1-Cg)alkyl, NH-(Cg-C1p)aryl or
N[(C1-Cg)alkyl]2. More preferably, R4 is H, halogen, (C1-C4)alkyl, NH-(C1-Cg4)alkyl,
N[(C1-C4)alkyl]2 or NH-phenyl. Most preferably, R1 is H, (C1-C2)alkyl or NH-(C1-
Co)alkyl, especially preferred Rq is H.

R3 is preferably H, halogen, (C4-Cg4)alkylene-R’, O-R” or NHR”. More preferred, R3 is
H or NHR”. Most preferred, R3 is H, NH-(C5-Cg)heterocyclyl or NH-phenyl, especially



(C3-C8)cycl oal kyl, (C6-C 10)aryl
(Cl1-4) al kyl ene- (C3-C8) cycl oal kyl, (C1
WO gparsyd ene- (C5- C 10) heterocyclyl, (C1 PCT/EP2007/011167
-C4) al kyl ene- (C6-C 10)aryl, WO 2008/ 077554
PCT/ EP2007/ 011167 14 (C 1-C6)al kyl ene-O-(C
1-C6) al kyl, (C 1-06)al kyl enel€(O N[ (C 1- 06) al kyl 12,
(CL -C6)al kylene-C(ON H(C 1-C6)al kyl, (C1
-C6) al kyl ene-C(O) O (C 1-C6)al kyl, C(O O (C1-Co)al kyl,
prefefie@d)dréH,MdHa(0gCg) hedefdriiedehaini omaé by more N atoms or NH-phenyl.
C(ONH (CLl-CB)alkyl, C(O NJ[(C1-C8al kyl]l2, C(O
Most(e@pec'mjlalpkqfemd R33s®8) cycl oal kyl, C(O (C
1- C6) al kyl ene- (C5-C 10) het erocycl yl, C(O
Exanptes obRal supséituents @e C10)aryl, or R6 and R6', toget her
wth the Natomto which they are attached form a
(C5- C10) het erochMcl yl group. In aﬁmre pr ef gr r ed
enbodi nent, R6- Vs 3INGET Eysl oal kyl

1- 06) al kyl

or (Cl-C4)alkyle - C6) cycl oal k R6' is H,
(Cl-Co)al kyl, (C3~CBxeycl oal kyl, C5A 0
10) het erocycl yl, (Cs- C1(§|ar yl, (C ~

1- C4) al kyl ene-(CS C8) cycl oal kyI (C1o
- 4) al kyl ene- (C5-C 10) het erocycl yl,

(
1-A4) al kyl ene- -C 10)aryl, (C1 - CG) al ene-0O (C
1- Co6) al kyl, - C6) al ky ne- C(O) NHy(Cl-C6) al kyl, (C1
N

- C6) al kyl ene* ) al kyl ]*;N\‘/Q
l\)
=

N

Preferably, R4 is H, halogen or (C1-Cg)alkyl. More preferred, R4 is H, halogen or (C1-
C4)alkyl. Most preferred, Ry4 is H.

Preferably, Rg is H, halogen, CN, (C1-Cg)alkyl, (C2-Cg)alkenyl, R’, NH-(Cg-C1q)aryl
or (C1-Cg)alkylene-R’. More preferably, Rg is H, halogen, (C1-Cg)alkyl,
(Co-Cg)alkenyl, R’, NH-(Cg-Cqp)aryl or (Cq1-Cg)alkylene-R’. Most preferably, Rs is H,
halogen, (C1-Cg)alkyl, (C2-Cg)alkenyl, (Cg-C1g)aryl, NH-(Cg-C1g)aryl,
(C1-Co)alkyl-(Cg-C1g)aryl or (C5-C1p)heteroaryl. Especially preferred, Rg is H,
halogen, phenyl, (C1-Cg)alkyl, (C2-Cg)alkenyl, (Cg-C1g)aryl or (C5-Cg)heteroaryl.
Most especially preferred Rg is H, halogen, methyl, ethyl, vinyl, phenyl, thienyl or
pyridyl.

Examples of Rg are hydrogen, fluoro, chloro, bromo, iodo, methyl, ethyl, vinyl, phenyl,

thienyl or pyridyl, nitrile, nitro, (p-methoxy)-phenyl, N-aniline, benzyl, 2-propenyl, s-
butenyl, cyclopropyl, tetrazol, amino, 4-methoxy-aniline or N-acetyl, preferably
hydrogen, fluoro, chloro, bromo, iodo, methyl, ethyl, vinyl, phenyl, thienyl or pyridyl.
More preferred, Rg is H, halogen, methyl, or ethyl, most preferred Rg is H.

Preferably, Rg and Rg' are independently of each other
H,



WD 2008/ 077554 PCT/ EP2007/ 011167 15 (C
1-C6) al kyl ene-C(O O (C 1 -Co)al kyl,
W@@BOP 158 - C6) al kyl, C(O) (C1-C6) al kyl , PCT/EP2007/011167
C(O (C3-C8)cycl oal kyl, C(O NH (C1-Co)al kyl,
AON (Cl-Ce)alkyl]2, (O
(Cl1- C6) al kyl ene- (C3-C8) cycl ob¥kyl, C(O
(C1- Co6) al kyl ene- (C5-C 10) heter ocycl yl, C(O
(C1- Co6) al kyl ene-(C6-Cl0)aryl, or R6 and R6', together
(C1-G)atkyl,he N-atomto which they are attached, forma
(C5-C10) heterocyclyl group. In a further nore
R, preferred enbodinent, R6 is H (Cl-C6)alkyl and R6' is

(C1-Cpahier %%EW?%‘E‘ C8) cycl oal kyl, (C6-CL0)aryl,
<C1-é€§§*§f{f§¥i§§§@é@%§sﬁc@{ erooyei vi, (1
(C1 Cﬁ%ﬁ"‘ﬁg fiﬁg dﬁf iO)Cgl)er: kyI(Cl (gll) al kyl ene-O-(C

1-C4)al kyl ] 2,
(C1 Cgé)%é)%él %ﬁene- éli(§/Iﬁ|:|—l-(C1) %6) Z\I Lyl or R6 and R6'

(Cq- G@gmyhfn“e @(@h(@?&:%)aémwclyml ch they are attached,
forma (C5-Cl10)heterocyclyl group. In a further even

(C1q G‘q)alakyhma‘ e(OpfCegrthpglangnt, R6 is H, (Cl-C6)al kyl and
is WO 2008/ 077554 PCT/ EP2007/011167 16 H,

(C1 QG)@”‘&B?% OIN(CaLesikyiel oal kyl ;
(C1-Cg)alkylene-C(O)NH-(C1-Cg)alkyl,
(C1-Cg)alkylene-C(O)O-(C1-Cg)alkyl,

C(O)R’

C(0)(C1-Cg)alkyl,

C(0)0O-(C1-Cg)alkyl,

C(O)NH-(C41-Cg)alkyl,

C(O)N[(C1-Cg)alkyl]2, or
C(0)(C1-Cg)alkylene-R’, or

Re and Rg', together with the N-atom to which they are attached, form a
(Cs-C1g)heterocyclyl group.

In a further preferred embodiment, Rg and Rg' are independently of each other
H,

(C1-Cpalkyl,

(C5-Cqp)heterocyclyl,

(C3-Cg)cycloalkyl,

(Ce-C1paryl,

(C1-C4)alkylene-(C3-Cg)cycloalkyl,

(C1-C4)alkylene-(C5-C1g)heterocyclyl,

(C1-C4)alkylene-(Cg-C1)aryl,



(C1 -A)al kylene-(C3-C8)cycloal kyl; (C1
-C4)al kylene-O (C 1-C4)alkyl; C(O(CL-CA)alkyl; (C1
wo enparigd ene- CCO N (C 1- C4) al kyl ] 2; PCT/EP2007/011167
(Cl-4) al kyl ene- (C5-C 10) heterocyclyl wherein
heterocyclyl is unsubstituted or substituted one or
nore tines, preferably one t¥three tinmes, nore
preferabyl one or two tines, by a group independently
sel ected from (Cl-C4)al kyl, Q(Cl-C4)al kyl, hal ogen or
(C1-GrdaiylenenO-(C -Sghalkyk ut ed once by (C5-C6) heterocyclyl
wher ei n phenyl or (C5-C6)heterocyclyl are
(C1-Crpaliytarie- G(@W[é&@l@)ﬂlk}fﬂht ed one to three tines by
hal ogen, (Cl-C4)al k or (Cl-C4)al kyl; or
(Cq Q&‘)@lk&l@f@ (D ENE=( Gliﬂb%lryl wherein aryl is

tit d. or. sybstituted one or nore tines,
(C1'cﬁﬁr3@#%’ '&é)@‘@d'éﬁ)"’é‘@ylti mes, by a group
i\ndepean tly selected from hal ogen; (Cl-C4)al kyl,
C(0>9r@f1e-ﬁ§$f58 Yics or CF3; O (Cl-c4)alkyl; CN, S02-Ni-12;

). C4) al kyl preferably S02-CH3 or S02- CF3;
C(O)gépﬁ&‘g&'ru[ (Cl-C)al kyl ]2, preferably

0O 2 CINQ%)Z NH CO (Cl- C4) al kyl, preferably
C )ﬁgf@% CO O(Cl-CA)alkyl, or (C6-C1 O)aryl is
C(o)ﬁypg; &lylonce by unsubstitut ed phenyl ,

unsubst ut ed O phenyl or unsubstituted

C(O)NEE~ B Jatkydlocycl yl; or R6 and R6', together with the
N-atom to which they are attached, forma

C(O) (Cy-Cypityienes(ygiGa)cyeloalkyl, whi ch i s unsubstituted or
substituted one to three tlnes preferably once, by

C(O)(€a- Q@Daeﬂﬂﬂ@ﬂe' EscCapiateracysiul.kyl : wherein a _
ol BRI, [ e
Rl ST

per azi no More preferably the
(Cs- cﬁﬁé)érgcécrg% ‘%r% p is norpholino or 4-

(et hoxycar bonyl ) - pi perazinyl. WD 2008/ 077554
PCT/ EP2007/ 011167 17 In a nost preferred enbodi nent,

In a rRare preferrédCent®cdiment, Rais H6(01-§g)alkybic®@@)|cyyl|oalkyl or
% C8)cycloalkyl. In a further nost preferred
(C1 bienentCaRp)P¥ciealkiidard’ i s H, unsubstituted (Cl-
Co) al kyl , or unsubstituted (C3-C8)cycl oal kyl .
'SE'§|peC| aIIy preferred, R6 and R6' are H As exanpl es
c ('t'05 Eese enbodi nents, R6 or R6' are, independently
(C1-Ge)lalV¥lach other, hydrogen, methyl, ethyl, propyl,

0 3-net hyl -butyl, 2-nethyl-propyl, butyl,
(C3 ¢p@§§§|pabkg|3 3-trifuoropropyl, 4,4,4-trifluorobutyl or

(CS-@1®HE§5F5&WW sel ected fromthe group
(C5-Cqplaryl,

(C1-C4)alkylene-(C3-Cg)cycloalkyl,
(C1-C4)alkylene-(C5-C1g)heterocyclyl,
(C1-C4)alkylene-(Cg-C1p)aryl,
(C1-Cg)alkylene-O-(C1-Cg)alkyl,
(C1-Cg)alkylene-C(O)NH-(C 1-Cg)alkyl,
(C1-Cg)alkylene-C(O)N[(C1-Cg)alkyl]2,



consistingof d -COoNHOOQ OO*1 \' OHN HNO N
F O FF SO W 2008/ 077554 PCT/ EP2007/011167 18 O *
WO 200807755N. x S NN IIklIl S C \ " CF3 \\ NORMTEROB/611167

/ jjj 0O0~JaF * NNOY NN * 'O FCNSN *
15

(C1-Cg)alkylene-C(0)O-(C1-Cg)alkyl,
C(0)0O-(C1-Cg)alkyl,

C(O)(C1-Ceg)alkyl,

C(O)(C3-Cg)cycloalkyl,
C(O)NH-(C1-Cg)alkyl,
C(O)N[(C1-Cg)alkylly,

C(O) (C1-Cg)alkylene-(C3-Cg)cycloalkyl,
C(O) (C1-Cg)alkylene-(Cs-C1g)heterocyciyl,
C(O) (C1-Cg)alkylene-(Cg-C1p)aryl, or

Rp and Rg’, together with the N-atom to which they are attached, form a
(Cs5-C10)heterocyclyl group.

In a further more preferred embodiment, Rg is H, (C1-Cg)alkyl and Rg' is
H,

(C1-Celalkyl,

(C3-Cg)cycloalkyl,

(Ce-C10)anyl,

(Cs5-C1g)heterocyclyl,

(C1-Cy)alkylene-(C3-Cg)cycloalkyl,
(C1-Cy)alkylene-(C5-C1g)heterocyclyl,

(C1-Cp)alkylene-(Cg-C1g)aryl,

(C1-C4)alkylene-O-(C1-Cy)alkyl,

C(O)(C1-Ceg)alkyl,

(C1-Cgq)alkylene-C(O)N[(C1-C4)alkyl]2,
(C1-Cg)alkylene-C(O)NH-(C1-Cg)alkyl, or

Re and Rg’, together with the N-atom to which they are attached, form a
(C5-C1p)heterocyclyl group.

In a further even more preferred embodiment, Rg is H, (C1-Cg)alkyl and Rg' is



WO 2008/ 077554 PCT/ EP2007/011167 19 OS | - ~Z~ 1 \
~ | ---\ ~ NONcTS*\ d N/ N2 * ismOor O
WO 208138« exanpl es for these enbodi nents of RSCDEPRG7/011167

are, independently fromeach other, G CNO* d O/

Il *\ *O N O*\/ N O *\ ~ , or O NN An
exanple for R6, R6" formng &6(C5- Clo) heterocyclyl is

The * denotes where the bond is connected to the N

atom of the am ne. WO 2008/ 077554 PCT/ EP2007/011167

20 Preferably, R7 is H, halogen, CN, (Cl-0C6)alkyl,

C6) al kyl, (C2-C6)al kenyl, R or
(C1 Q@%ﬁ@‘é) al kyl ene- (C3-C8) cycl oal kyl. More preferred, R7
| ogen, CN, (Cl-C4)alkyl, O (Cl-C4)alkyl,
(C3'¢éfy@ﬁ??gﬁy enyl, phenyl, cyclopropyl or

(- R GO sRdRIE L1 01 * “relhony. phenyl
(C1- Gl G LRI = &4 T vors, chioro, et hyl
C(o)gj1@ggmw. More particular preferred R7 is H
(C1-Cy)alkylene-C(O)N[(C1-Cyg)alkyl]2;
(C1-Cy)alkylene-(C5-C1g)heterocyclyl wherein heterocyclyl is unsubstituted or

substituted one or more times, preferably one to three times, more preferabyl one or
two times, by a group independently selected from (C1-C4)alkyl, O(C1-C4)alkyl,
halogen or phenyl, or is substituted once by (C5-Cg)heterocyclyl;

wherein phenyl or (C5-Cg)heterocyclyl are unsubstituted or substituted one to three
times by halogen, (C1-C4)alkyl or O(C1-Cg4)alkyl; or

(C1-Cy)alkylene-(Cg-C1g)aryl wherein aryl is unsubstituted or substituted one or more
times, preferably one to three times, by a group independently selected from halogen;
(C1-C4)akkyl, preferably CH3 or CF3; O-(C1-C4)alkyl; CN, SO2-NH3. SO3-
(C1-Cy)alkyl preferably SO2-CH3 or SO2-CF3; SO2-N=CH-N[(C1-C4)alkyl]2,
preferably SO2-N=N-N(CHj3),; NH-CO-(C1-Cg)alkyl, preferably NH-CO-CHg3; or CO-
O-(C1-Cg)alkyl, or (Cg-C1p)aryl is substituted once by unsubstituted phenyl,
unsubstituted O-phenyl or unsubstituted (C5-Cg)heterocyclyl;

or Rg and Rg', together with the N-atom to which they are attached, form a
(Cs-Cg)heterocyclyl group, which is unsubstituted or substituted one to three times,
preferably once, by (C1-Cg4)alkyl or C(O)O(C1-Cg4)alkyl,

wherein a (C1-C4)alkyl or (C1-Cg)alkyl residue is unsubstituted or substituted one to

three times by halogen, preferably by fluoro.

Preferably the formed heterocyclyl group is morpholino, piperidino, pyrrolidino or
piperazino. More preferably the heterocyclyl group is morpholino or 4-

(ethoxycarbonyl)-piperazinyl.



R8 is preferably H, halogen or (Cl-C4)alkyl. Mre
preferred, R8 is H d, F, nethyl or ethyl. Most
wWoer@Bersed R8 is H Preferably, R2 is H, hal ogeer/gpP2007/011167
(Cl-CA)alkyl. Preferably, R2 is Hor (Cl-C2)alkyl.
More preferred, R2 is H nethyl or ethyl. Mst
preferred R2 is H R2 may be'bound to any carbon atom
of the ring including the position where the |inker
group L is bound. Preferably, nis 1, 2 or 3. Mre
In a mostfpreferred ambsdiment, Rg st (Gor- @@%Ikﬁldamj Rg' ib.H, (C1-Cg)alkyl,
Preferably mis 2, 3 or 4. Mre preferred mis 3. The
(C3-Cg)akeoalgybup L may be bound to the ring in any
position via a ring carbon atom In a preferred
enmbodi nent, mis 3 and L is attached to the 4-position

ina i eahMer By BLARIARATRE% Mo PPy b TRsbsyiel c1-
N e e L
attached to the 4-position of the amno cyclohexane

ring. In a further preferred enbodinent, L is

As e)@m@pﬁyq)retﬁ@se@@cpq;mm@ dr6 pr Ee s |ydgpenqlmt[y from each other,

v e, PRt e gy g, SIERLL GG 2 A LR, B,

pentw 38, 3—irl1iud5r©©r@mﬂs4 RM-trﬁIlBﬁlobllitde)ka bubstltaékyéaeetedafrom the group
optionally be substituted one or nore tines by
consigin®§En. Preferably alkyl or alkylene is substituted
one to three tinmes by hal ogen selected fromchloro or
brono but may be substituted by fluoro once pr nore,
e.g. being perfluorinated. Preferably hal og IS
fluor.| More preferred an al kyl og alkylﬁpg’ls not
halog nated. In res ues R &6

Ikyl-—* Q d oal $an optlon.
tltuted nor et neg by a group
»-pend nt n1CH CI}B,CI

F
F Y
: *\/©/ O



COOH, COOCH3, NH2, NHCH3, N(CH3)2, CONH2, CONHCH3 or
CON(CH3) 2. |If substituted, the nunber of substituents
WO 2009002584 abl y between 1, 2, 3 or 4, nore prePEr/EPI0Y7/d11167
or 2 wth 1 being even nore preferred.. Preferably R4,
R5, R7 and R8 are not substituted. Preferably an
al kyl ene or cycloal kyl is nol8substituted. Mre
preferably an al kyl, al kylene or cycloal kyl is not
substituted. In preferred enbodi nents of the present
i nvention one~Qr nore or all of the groups contained
in the co -dﬁhda of formula (I
each ot her hgye any of

speci fi ed above, 'all conbinations of preferred
definitions nore preferred or. _nost preferred and/or
q’ﬂ;.
Al/s

ecific ations ing a ect of the present
o Wt spect | preferred

vention

+~  enbodi menNts the ixfvention inclwdes the conmpounds of
the'formula (1y in all stereoisoneric fornms and
m xtures of_ steregisoneric forns in all ratios, and
t hei r phar mageuti tal ept abl e . The term"*-"
in the exenmp) fied sulstifuents vi e s pra mar hk\e
poi wher \t subs ent is atNagjjed, whicl| negns,

* xanpl e\ for a R3 subpjituent H N\ *{/ —and
mis 3 a conpound of the tormula O R4 R5 (R2n ~~ HN
::CLN~ Pb R7 RL RB8 A preferred enbodinent is a

conpound of the fornmula (1) whergin RL is H, 0 /
(Cl1- C6) al kyl ,_(CB:ClO)aryl, NH(GL-GHal kyl, N\ _N= N~
4 ClOxar yiy ory N ( Cl- £6)alk 2; R2is §%n,
. al ogen, or (Cl-06)a| kyl; R H, Chal ogen, O
-LA) al kyl ene~R_, R

', WD 20
PCT/ EP2007/ 011167 '

0

*



23 R4 is H halogen or (Cl-C6)al kyl; R5 is H,
(C1-C6) al kyl , hal ogen, CN, (C2-C6)al kenyl,
W@ @ese1Gyaryl , NH (C6-Cl0)aryl, (Cl -C6)al kyl RCIEFEPI067/@1167
10)aryl, (C5-C 10)heterocyclyl or (Cl1
- C6) al kyl ene- (C5-C 10) heter oa/cl yl; R6 and R6' are
i ndependently of each other H , (C1-cC8)alkyl,
(Cl-Co6)al kyl ene-R, (Cl1-0C6)al kyl ene-O (C1-C6) al kyl ,
(C1- C6) al kyl ene-O- R, (Cl-C6)al kylene-CH R ] 2,
( C6) kyl ene- C( O NH2 ¢ Cl1- Co) al kyI eng—< O NH R,

‘ <yl ene-C(O.N[ (Cl- C4)alk
‘ yl eneWZ C( OO
S C1-C6) al kyl ) (C3-C8)c

c( O ( C5- ClO)heteronchI G(O NH (- C6) al kyl , *
* C(ON (C1- ©B)al kyl]2, C(O)-(C
1- CIS) al kyl ene- (CB C8) cycl oal kyl, C(O

I or’ R6 and ",
,NH} t hey att ached,
OBQup. RY |s H, \ h ogen,

/kyD, (C#T6) al kenyl “or
R'; R8 is H halogén or (CI-C6)al kyl; ms2,30r4 nis
1, 2 or 3, and L is O, O-nethylene or O ethyl ene; and
their pharmaceutically acceptable salts. A further

i i . t:
Othef L BRI o U855 J0bdt Tt PEIBSY T g ¢08engh @i frimh each
other( C1- C6) al kyl, (C6-ClO)aryl, NH (Cl-C6)al kyl,
NH (C6- Cl0)aryl, or N (Cl- CB)aIkyI]Z R2 is Hor (C1
-@?) al kyl; R3 is H, hal ogen or ) S
dgfined as above; R4 is H h

ndependently of each
> Y )al kyls (C1-

CG) al kyl ene- O(Cl C6) al kyl, (C1l-C3)al kyl ene-R ; '

C(O(C1-0B)al kyl, C(O(C3- C8)cycloal kyl, C(O£(C5-C

10) heterocyclyl, C(O(C

1- Co6) al kyl ene- (C3 C8) cycl oal kyl,

COD) (C1- C6) al kyl ene-(C5-C 10)d)et erocyclyl or

C(?O)(Cl Co) al kyI ene- (Cﬁ\ﬁ

O
\)J\ ) \/@
* / |
N /\/O\ * N
N , c , or

O
O

An example for Rg, Re" forming a (Cs-C1o)heterocyclyl is

The * denotes where the bond is connected to the N atom of the amine.



R7 is H, halogen, CN, (Cl-C6)alkyl, O Cil-C6)alkyl,
(C2-C6) al kenyl or R; R8 is H, hal ogen or
W@ B0sOBpa kyl ; ms2,3ord nis 1, 2 or 3; and PCI/ER007/011167

and their pharnaceutically acceptable salts. An
especially preferred enbodi nent is a conpound of the
formula (I) wherein Rl is H0 (C1-A4)al kyl,
NH (Cl-C4)al kyl, N (Cl-C4)al kyl]2 or NH phenyl ;. WD
2008/ 077554 PCT/ EP2007/ 011167 25 R2 is H,

Prefet&Bly Ry d$ ky Ihaldgen, $3NH (W%é@kﬂﬁﬂl(ﬁﬁﬂa@aﬂ(yl (XBZ Cg)alkenyl R’ or

NH phenyl; R4 is H, hal ogen or (Cl-C4)alkyl; 'S
(C1-Gg)aia@piore- (@3 Cg)a}'cdg@lkyl Meire Ptetiriesh R 7 |s(fﬁﬁhmg¢ar6}N
(Cl-C2) al kyl - -C 10)aryl or (C5-C6)heteroaryl; R6

(Cq G@amyl (QE§0¢€§¢)P¢K36aGQ<yC4&>$|k€M gyl kgycloprepyl er H
cycl oal kyl , (Cl 08 aI kyl , (Cl-C3)al kyl ene-
(Cs- ('gq)b)atgrp@wj Cﬂo(gtmfera yg[qqghloro bromo methy1 ethyl,

meth%q@g(hgl 56 rﬁtﬁlﬁ-:‘c' oa, @%&3@9%{%{&@[ SP@P %l%}%oé: p%lc)l/ally pcgf@rr(ed R7is H,
quorG}_ %@1 »E%Iltﬁg)r &%ﬁ%& r]g@% §§¥H%hﬁéalp68%ﬁregé§); (En.

(C1-A4)al kyl, Q(Cl-C4)al kyl, (C1- C4) al kenyl , phenyl,
cycl opropyl, (C5-C6)heter oaryl ; RBis H hal ogen or
Rg is(peafetdblglH yhalogem bs (G11€4)alky]. Blode préfeed, Rgds tHheClr F, methyl or
phar maceutical |y acceptable salts. WO 2008/ 077554
ethyl idosarefeTed RglieH. 26 I n an embodi nent the present
invention relates to a conpound of fornmula (I)
i ndependently selected fromthe group of 10

Prefe‘r%ﬁ\ﬂis Rb%s H7h%lg{érrgor‘ @?1‘1 4{)‘éﬁkwn F6rf¥ér%b9) R e, IcHlkyl.

acid te ut

Moretrfréfé‘ire‘& R 1shh ometys of etii@! MBsOpiefertyd FoYis! PR Yhab8®ound to

any obcb@n dton® oftHedring irfodeing hé poSitivh whereatie linkexytdupdaisbound.
amc acid tert-butyl ester,

Preferably, nis 1, 2 or 3. More preferred, nis 1 or 2. Most preferred n is 1.

Preferably m is 2, 3 or 4. More preferred m is 3.

The linker group L may be bound to the ring in any position via a ring carbon atom. In a

preferred embodiment, m is 3 and L is attached to the 4-position of the amino

NJ
/Q/ RS'
N
L Ry,

(

cyclohexane ring

or L is attached to the 3-position of the amino cyclohexane ring



13
ci s-4-(5-Chl oro-isoqui nolin-6-yl oxy)-cycl ohexyl am ne,

W 2008/077554 PCT/EP2007/011167
ci s-4-(4-Chl oro-isoquinolin-6-yl oxy)-cycl ohexyl am ne,
15

ci s-4-(7-Methoxy-isoquinoli nZB-yI oxy) - cycl ohexyl am ne,
16 ci s-4-(1soquinolin-6-yloxy)-cyclohexylanine, 17
trans-4-(1soquinolin-6-yl oxy)-cycl ohexyl am ne, 18
trans- 4- (5- Brono-i soqui nol i n- GRQII oxy) - cycl ohexyl am ne,

19 _
s

opY) - cycl ohexyl am ne,

20 6

(3-Fl uoro-benzyl)-[cis-

xyl]-amne, 21 2

[ cis-4-(1soquinolin-6- ylo y) - cyclohexyl] propyl - am ne,

22

[ cis-4-(1soquinolin-6- onxy) cycl ohexyl]-(3,3,3-triflu

or o- propyl )-am ne, 23

[ cis-4-(Isoquinolin-6-yloxy)-cyclohexyl]-pyridin-3-ylm
In aneasipgciadiripreferrepiembodiment, L is attached to the 4-position of the amino
cydoﬁ§§§n§ng I netggl ci s-[4-(isoquinolin-6-yloxy)-cyclo-

| sobut yl - CI s-[4- (i soquinolin-6-yloxy)-cycl ohexyl]-amn

, 26
Ina fﬁﬁbﬁf pigferred embpdimest i isdPimetbyianex B-ethydgneexpreferably O.

Morecr@gre&érgle!prq |s[%ar(1d sLo'cSq ucl) rr]m?thxlegeypo Ie(pyeC ea)gty ﬂwed to the 4-

position ¢f3he amino cyclohexane ring.
[ 4- (I soqui nol i n-6-yl oxy) - cycl ohexyl ] -di net hyl - am ne,
30

In re%%&‘é(%ﬁh“to(rkigﬁléugﬂ'dr RIGISHOXNR opHShARESY slipSHlted SndoY more
tlmesa@)n ﬁﬁlogbﬂ Preferably alkyNoPakyRne)is GVibsMued bhe &tk tRfés by
haloqem Qelgdqdufrmn ichlagoyar dxgmodiig i raaye ke substituted Ry thiopeaRge or more,

e.qg. t%eAlfi‘g?’PgFﬂ img ed Péefe?rgbl)y)hacl%(len Sef>|(L§/ r] I\/toge 5efﬁereﬁoan aIkMI or

alkyleng Ds-ﬁdmmglina%edl met hyl ] - ami ne,
N-(4-{[4-(1soquinolin-6-yloxy)- cycl ohexyl am no] - net hyl
}-phenyl)-acetam de, 35

In re%'éﬂéé F’{gq Wégﬁé R LAY RE UK e Gf JBILARSY 25 BRYbnally be
subsftitdehbAE 8y BRIEinled By 6l G0t selcad fradgRkbngy HORNOH GCH3,

- am ne,

coomcli?oonag imxy mawﬂ, IN(CH4)os CONHY! CONHEHaXoN CON(LHTY).
ex am ne,
If sutﬁtl%/mec{i[me(nwnuen ofdubstifiienteisyprefgrabbhisetpleen 1, 2, 3 or 4, more

prefe;#ﬁlwgﬁr?wqﬁ 1} lehen vg)ﬂégb%%@@;,?@gfyabw R4, Rs, R7 and Rg are
PCT, l

not Sl(lgstg %?’%‘;12 &ﬁ'zémlgﬁﬁ 0( Icgglaa,lwb‘s r}]ot(?%g%?d ClVe e Rreferably

an alkylyalky I%ﬁbrtﬁ cycfalkyl is not substituted.
3-{[4- (1 soqui noI I n-6-yl oxy) -cycl ohexyl am no] -net hyl }-b

enzonitrile, 41

In pr%fé{)r(ah%?ﬁ‘é&]ﬂén?s B ﬁ% ;?%)s le AVERESY bhe G MG thgraf'oups

contdrhédl dﬂﬂheEquhbeua’idwd)f_I fofrula @pcan imddepententlpsf/¢acty othendrave any of

the pzefﬂrzd(m%% BﬁforPé . ryeeharpiesird definitiens aktheyarours seecified
abovBlotaiy B Wi sh& 'R élEpecific denotations which are comprised by the

ci s-4-(5-Brono-i soqui ng
oqui nol i n- 6-yl oxy) - cycl ohe



44
4-[ 4- (1 soqui nol i n-6-yl oxy) -cycl ohexyl ] - pi perazi ne-1-ca

WO pwrYPr1ss4 aci d et hyl ester, 45 PCT/EP2007/011167
I sobutyl -[4-(isoquinolin-6-yloxy)-cyclohexyl]-nethyl -
m ne, 46

[ 4- (I soqui nolin-6-yloxy) - cycdhexyl | - met hyl - pyri di n- 4-

yl met hyl -am ne, 47

Et hyl - [ 4=(i soqui nol i n- 6-yl oxy) - cycl ohexyl ] - (2- net hoxy-
deflnmbh$’|o)‘ tl'%‘@;ﬂﬁxps aHdl specified above, all combinations of preferred definitions,

(I soqui nol i n-6- yIoxy)-cyclohexylan1no]-nethy|} b
moreemg [Q(# ¢ most grgferred ‘and/or specific denotatlons being a subject of the

h
pesdin 0 HED Ay YogmT AT ALY ot B o
inclucﬁBthieocctmpohmua d:fytlheefetraula (1)6ith all stereoisomeric forms and mlxtures of

stere&ép%{eer&:ﬁ E&% t{qg Fq[r\gotirgurmi@ﬁrgugl):égtlgal acce% & sa ts.

H pyrazol - 4- ylnethyl] [ 4- (i soquinolin-6-yloxy)-cycl ohe
xyl]- methyl-am ne, 53
The t[ezm( Té‘oq mlnen elxempﬂaﬂgd smp;ﬁtuyzntsomda)supra( Barks thed pGnpivbeye the

substtsefi S FAchET w“%%s%pfafmr ERBTBIE 19" A RmEvRT e y1 e
t hyl - am ne,
[4-(Isqu|noI|n 6- yl oxy) - cycl ohexyl ] - (2- phenyl - oxazo
4-yl met hyl ) -am ne, 56 H
(2, 3-Di hydro- benzofuran/
yl oxy) - cycl ohexyl ] - ani fie,
[ 4- (1 soqui nolin-6-yl oxy)-cy xyl]-(5-methyl -i soxazo
| -3-ylmethyl)-am ne, 58 Cl
[ 4- (1 soquinolin-6-yl oxy) - cyclohexyl] (2-thi ophen-2-yl -
and rlig 32otompoung ohihe formulr,
(3, 5-Di net hyl - benzyl ) -[ 4- (|squ|noIin-6-onxy)-cycIohe
xyl]-am ne, 60
Bi phenyl - 2-yl met hyl - [ 4- (i soqui nol i n-6-yl oxy) - cycl ohexy
[]-am ne, 61
[ 4- (1 soqui nolLFAxg
enzyl ) - am ne
[ 4- (I soqui no 2
)-am ne, 63
Cycl opropyl - [ ns- 4- (i sQqui nol i n-
-am ne, 64 HRR AN T
Cycl opropyl -[cis-4-(is
m ne, 65 N~
[trans-4- (1l soquinol in-6-
benzyl)-am ne, 66 R Rg
[cis-4-(|soquino|in-é yl oxy) - cycl ohexyl ] - (4- phenoxy- be
nzyI) am ne, 67
Benzyl -[trans-4- (i soquinolin-6 ¥on y)-cycl ohexyl ] -meth
A prejerr mbodlregnt is a compound of the formula (l) wherein

R1 s MR ColuRTotes Sbla e Bt R S bt b

I soqui nol i n- 6-yl ox cycl ohexyl ] - di net hyl - am
N[(C{.?g?gm%z,( q yl oxy) -cy yl'l- y
[cis-4-(1soquinolin-6-yloxy)-cycl ohexyl]-dinmethyl-amn
e,
R2 isNrydaogégn, halegen, @r{6queeldlkw- 6- yl oxy) - cycl ohexyl ani no] -

net hyl } - phenyl ) - acetam de, 72
N-(4-{[cis-4-(]soquinolin-6-yloxy)-cyclohexyl am no]-ne

R3 isHYiI0§8% 0 -C3FkAEhER’, O-R” or NHR”;

yl)-[4-(isoquinolin-6-

yl oxy) - cycl ohexyl ] - (4-pyrazol -1-yl-b

| oxy) - cycl ohexyl 4~ meRhox hen
yR4y)R5y y]h; Rhoxy- pheny

6 ~on )}cyclohexyl]
$ ) - cycﬁahexyl ]-a

IoxJ?YCyCIohexyl]-(4-phenoxy-




74
2- Chl oro-5-{ci s-[4-(5-chl oro-isoqui nolin-6-yl oxy)-cycl
W@b@RYIEM nol - net hyl }- N- PCT/EP2007/011167

di met hyl am nonet hyl ene- benzenesul f onam de, 75
2-Ch|oro-5-{[4-(5-ch|oro-isogglnoI|n 6- onxy) cycl ohex
yl am no] - net hyl } - benzenesul £%nam de,
Cycl opropyl met hyl -[trans- 4- (|squ|noI|n 6-yl oxy)-cycl o
hexyl ] -am ne, 77

R4 isBil shalggeopr (@yiCpdaliyl;- [t r ans- 4- (i soqui nol i n-6-yl oxy)-c
ycl ohexyl]-am ne, 80
[4 (5- Chl oro-i soqui nol i n-6-yl oxy) - cycl ohexyl ] -cycl ohex

Rs isth. @51 BRIARY. nalogsrn G niGe FiaaY el (Feragpp o G G o2
(Cq (F%)l WSC%%Z@?"D’I 85 18) %&Ofyc'gyc ohexyl ] - cycl obut
(C1 ?é) ??Ié(’i}ﬁ Scé%@ggﬁtuerﬁ% )fcrll I6 yl oxy) - cycl ohexyl ] - cycl open

tyl -am ne,

4-(5- Chloro i soqui nol i n-6-yl oxy)-cycl ohexyl i sopro
Re a||[1d 59{(@ AEe u‘gl@pendeﬂtly of each othyer H y& CY,1 Cg)alk{/l L (Cq- C%)aﬁ)(ylene R’

(Cq- ég)'@nﬁgfqrgpglc?{'&é@ﬁ?ﬁg&gLéé}a@dénoe’f@ﬂ Y& BSend iR,
(C1-GaikIdrs-E BN, S R I AR PR bRTeNe-CO)NI(C1-
Ca) a@%ﬁ%‘e‘@ -gg%IQQQﬁQ-C?’(O’BNIRﬁS.q@ (57 E1 &) CORERE k1,
CO)RSTét Rk CIONEHCAG) AR/ A CINH- RO T04 RIRA T (OINI(C1-
Ce)aﬁ'vg%f‘e«g)g@{%)ark?tehb-o'@y%bmﬂdalkxﬁ,- xt(@jyy) - cycl ohexyl a
(C1-%)S*WG(@-WSBGTd)hewﬂbmili'lﬂeﬁg)(DqX%)afWéME*QM)HWL

or Ra‘;arg;d Re( aogath@n math- they-atemdaiwiuch they gteoajgched: fomeay |

(Cs- %)@etBTPSY@Yl'eQT?l-'Pl soqui nol i n- 6-yl oxy) - cycl ohexyl ami ne,
93
Ci s-4-(5-Pyridin-2-yl-isoquinolin-6-yloxy)-cycl ohexyl a
R7 is" Yalo gﬁ,CN C1-Cg)alkyl, O-(C1-Cg)alkyl, (C»-C aIkenIorR
7ICIS % (?'14?) y|soq(U|1n IG) )é (gx?)cycy hexyl a
m ne, 96
trans-4-(5,7-D chloro I soqui nol i n-6-yl oxy) - cycl ohexyl a
Rg isrH.rfealogen or (C1-Ce)alkyl;
[cis-4-(7-Chl oro-isoquinolin-6-yloxy)-cycl ohexyl]-carb
amc acid tert-butyl ester, 98
m is £i$ofa( 7- Chl or o-i soqui nol i n-6-yl oxy) - cycl ohexyl am ne
102

ci s-4- (5, 7-Di fl uoro-i soqui nolin-6-yl oxy)-cycl ohexyl am

nis 1[ ? Y. 311l . ol or o- i soqui nol i n- 6-yl oxy) - cycl ohexyl | - pr op
-am ne, 104
Butyl ci s-4-(7-chl oro-isoqui nolin-6-yl oxy)-cycl ohexyl
L is Q,-Qrmetbylene @ro0sytbyiepss PCT/ EP2007/ 011167 29 105

and thél BhanhAgettict§ hoaptaaR! ddifs® ! 0x) - evel ohexyl]-Tsop

[Cis-4-(7-Chl oro-isoquinolin-6-yloxy)-cycl ohexyl]-(1-e
t hyl - propyl ) -am ne, 107
[cis-4-(7-Chl oro-isoquinolin-6-yloxy)-cycl ohexyl]-isob

A furtiel brdfBib criiiment i a compound of the formula () wherpin,
opr opyl net hyl - am ne, 109
[cis-4-(7-Chloro-isoquinolin-6-yloxy)-cyclohexyl]-(3-m
et hyl - butyl ) - am ne,



110
[cis-4-(7-Chl oro-isoquinolin-6-yloxy)-cycl ohexyl]-cycl
wob@xypriset hyl - am ne, 111 PCT/EP2007/011167
[cis-4-(7-Chl oro-isoquinolin-6-yloxy)-cyclohexyl]-cycl
ohexyl -am ne, 112
(4-Chl oro-benzyl)-[cis-4-(7- cBfor o-i soqui nol i n- 6-yl oxy
)-cycl ohexyl]-am ne, 113
(3-Chl oro-benzyl)-[cis-4-(7-chl oro-isoqui nolin-6-yl oxy
R1 s h)?)@kl 0)amdANH-(C 1-Cg)alkyl, NH-(C aryl, or
! [ci )s/(o‘:110 Ch%los(gb{%ogu?yﬁol | n( 61 yl6()3xy¥ cycl(o exyq)] ry(2 4
N[(qul-lag)bkklyt}g benzyl)-amne, 115
[cis-4-(7-Chl oro-isoquinolin-6-yloxy)-cycl ohexy]-4-(4-
trifl uoronet hyI benzyl)- am ne, 116
S oro i soqui nol i n-6-yl oxy) -cycl ohexyl ] - pyri
R2 %ﬁﬂ oﬁ%gﬁrﬁé‘i |am ne, 117
[cis-4-(7-Chl oro-isoquinolin-6-yloxy)-cyclohexyl]-ethy
| -am ne, 118
R3 st aimsloder or GHHRY ovhemeinRids defibed bexapoveycl ohexyl ] - pr
opyl -am ne, 119
Butyl -[trans-4-(7-chl oro-isoquinolin-6-yloxy)-cycl ohex

vl -am.ne 0
R4 iétlllj'al?évggg"(] ?—rgﬁﬂb(?@?ilg&qui nol i n- 6-yl oxy) - cycl ohexyl]-is
opropyl -am ne, 121
[trans-4-(7-Chl oro-isoquinolin-6-yloxy)-cycl ohexyl]-(3
R5 isnt#f (G4-Cllaliyl) halugee, (CQ-I24)aIkenyI (Ce-C1p)aryl, (C1-Cg)alkylene-(Cg-
[trans-4-(7-Chl oro-isoquinolin-6-yloxy)-cyclohexyl]-cy
C1oanhex (C sl {p)hetardenslyl; 123
Benzyl -[trans-4-(7-chl oro-isoqui nolin-6-yl oxy)-cycl ohe
xyl]-am ne, 124

Rg Ahd %Fﬁ% %re%'%b%ﬂﬂ%ﬁ?gaéﬁg - (L8 ey YShiRNeY] Lghdikyl, (C1-
cs)la_rkg@ﬁ% -6- (bﬁeéﬁ Ak (@g%ﬂ)QRgléheﬁRWcR@j C O aRGK Y (b RY3-

| -am

Cg)fsydl@@lﬁyﬂd(@?@g -or Qy)lh@t@%dy@:ﬁjll (E(@-)(Sdg&@aIRYI@h@t(e)gyCh)dyéloalkyl
- met hanesul f onyl - benzyl ) - am ne
C(@(Gﬁ%“)ékvlén@mw G- bﬁwerdwblylh OSOIOMCGVaikVibaEXCb‘mo)aryl
pht hal en- 1-yl et hyl - am ne,
[trans 4-(7-Chl oro-isoqui nol | n 6 yl oxy) - cycl ohexyl ] - (t

etr dr o- f ur.ans 3-yl\net hyl) N 1 ,
Ry R NRER8 AR S BRY Y Qe et sz GRrkirax o1 Ry
cl ohexyl -am ne, 130
[trans-4-(7-Chl oro-isoquinolin-6-yloxy)-cyclohexyl]-cy
Rg sl lbphialpgémetr (@ -Calatley); 131
[trans-4-(7-Chloro-isoquinolin-6-yloxy)-cycl ohexyl]-is
obutyl -am ne, 132
. (4-Chl gro-benzyl )-[trans-4-(7-chl oro-isoquinolin-6-ylo
m '&é)%&gl ohexyl ] - ani ne, WD 2008/ 077554
n ,SHC'Q/&FQZ%H 011167 30 133
(3-Chl oro- benzyl ) - [trans-4-(7-chloro-isoquinolin-6-ylo
xy)-cycl ohexyl]-am ne, 134
LIS[drans 4- (7- Chl or o-i soqui nol i n-6-yl oxy) - cycl ohexyl ] - (2
, 4-di chl oro- benzyl)-am ne, 135
and[théiﬁ@haﬁnéie&ﬁdaﬂy@dcépwblélQialt@. 6-yl oxy) - cycl ohexyl ] - (3
, 5-di chl oro- benzyl )-am ne, 136
(2-Chl oro-benzyl)-[trans-4-(7-chl oro-isoqui nolin-6-ylo

Y A
An eI [OFe effPbrinents s campaund of s foryla (hapsren
m no] -nmethyl }-N-[1
R1 is H, (C1-Cg4)alkyl, NH-(C1-C4)alkyl, N[(C1-C4)alkyl]2 or NH-phenyl;



di met hyl am no- net h- (E) -yl i dene] - 4- net hoxy- benzenesul fo
nam de, 138
WO 20081037584 ( 7- Chl or o- i soqui nol i n- 6-yl oxy) - cycl oPE&rEPI007011167

(4-trifluoronethanesul fonyl - benzyl)-am ne, 139
[trans-4-(7-Chl oro-isoquinolin-6-yloxy)-cycl ohexyl] - 4-
(4-trifluoronmethyl-benzyl)- &%ine, 145
[ 6- (cis-4- Am no-cycl ohexyl oxy) -i soqui nolin-3-yl]-(3-me
t hoxy- phenyl )-am ne, 146

R is[H (Cf-Ey¥alkyti no- cycl ohexyl oxy) -i soqui nol i n-3-yl]-(4-ne
t hoxy- phenyl)-am ne, 147
[ 6- (cis-4-Am no-cycl ohexyl oxy) -i soqui nolin-3-yl]-(3-ch

. l.orq- phenyl ).- am ne, )
R3 'S["g'-@'&'r@m&ﬁan‘?%‘sfﬁmh ‘?:ﬂ]‘ﬁéyﬁ’Wv-i soqui nol i n-3-yl ] - (4-ch
| or o- phenyl)-am ne, 149
[ 6- (ci s-4- Am no-cycl ohexyl oxy) -i soqui nolin-3-yl]-(3,4,
R4 istH tHialogémexyc wlkyt: am ne, 150
4 [6-(cis-4-An1ﬁE?ng?ohexyloxy)-isoquinoIin-3-y|]-pyraz
in-2-yl-amne, or 156 cis-4-(4-Ethyl-

e e R e G A

Co-TabuBRYCERGRMEREREO ni ch contain  preferred, more
preferred, nost preferred or exenplary definitions of
conmpounds according to the invention, one or nore or

Rg isdll | (Q-Cheycipatkyd or ¢ER-Gg)atkydny of its preferred, nore
preferred, nost preferred definitions specified above
or any one or sone of the specific denotations which

Re' S5 TbHPABY: kT el efio BB g R <ERdluFa Lot
COBEHERSE SRR RS hdprduBvts ¢
C(O)Q%ﬁp@%%lﬂ?l&?é-(}@fy%@dﬁékﬁaIl(){l231 égd?g(b‘jé@g)‘éll?fleﬁ@-&@gb%@geterocyclyl, or

und of “t formi escri be

C(O)@YiChalkylepBasherseut i cal |y acceptable salts, and/or to
their stereoisoneric forns, polynorphs and sol vates.

Physi ol ogical ly functional derivatives as descri bed
. [ I incl ud Ph ' I bl
Ry o5 B ol e R RATRI 16 i BEv B
[ dy,i ' | t d i bed i
cyeloB R fEorC e SiEoR M ut i cal sci ences  (17th editi on,
page 1418 (1985)). Because of the physical and

chem cal stability and
Rg is H, halogen or (C1-Cg)alkyl;

mis 3
nis 1; and
Lis O;

and their pharmaceutically acceptable salts.



the solubility, preference is given for acidic groups
inter alia to sodium potassium calcium and ammoni um
W@ 20088775p¢ ef erence is given for basic groups | PCBEPBADT/@I1167

to salts of maleic acid, fumaric acid, succinic acid,
malic acid, tartaric acid, hyl sul foni ¢ aci d,
hydrochl oric acid, sulfuric i d, phosphoric acid or
of carboxylic acids or sulfonic acids, for exanple as
hydrochl ori des, hydrobrom des, phosphates, sulfates,

In an rextbadieent the ptesent aoventive selatestod esmporindadfdermula (1)

tes, glucongtes, and salts of am no

mdepggpggﬁy 'eﬁ;ﬁ‘tﬁ'ﬁm HeYOUBOt car boxyl i ¢ acids. The
10 p'ﬁ%’?l@[@%('?@hl@?o IS‘HW rﬁﬁﬁleGL |d§<‘?b byclaﬁéfc‘ﬂ] egllb%ﬁlelatcﬁ {drRButyl ester,

conpounds forml are cap ab
11 s#lanstb(frithlene; nsoqwhotimﬁgylome)rcrymmmmmwer| c forrrB

12 JESRA B s SOl R RS cRitexy f-caliSin e hg K Buty! ester,
13 E‘@[stlll (51'@’“@}0 %bqgmdllﬁf@kioiyﬁég@bhé%yﬂﬁﬁmﬁmon' umsalts
with basic reagents suc dr oXi des car bonat es,

14 bp@aﬁﬁéﬁil@@ lS@IQétSWdinaﬁ y@xa(hay@lﬁh@xylamme organi c

f
15 oEhansT EneX IR bl BN sy Bloreby it 2 e
16 tbwmhlrmllneﬁ-ybx?ﬁ&y@ohﬁxyl@mm ds, for exanple
ornithine or arginine. Were the conpounds of

17 ¢ hanpg-gapauippl 'n@aﬂéxl@a%)f@@w{ﬂ@mest abl'e aci d
18 a%'nwgug%m SBAuRRERS B RIS Hirhfcs! T 0N

ci ds I't abl arnmaceu e acid
19 adis- 44(5¥Brsa1d-soq0fndhh€6 9kmppuynrleheiylaﬂmme nvention are

R e A S
21 St U ASodifhGiin- 6%)&7) -] oAb lsarigl as. for

exanpl e, acetic aci benzenésul foni c, ben20|c
22 c|[¢I$-|46(|SOCﬂIIhalﬂl?gtyltb)Qf)fQ}/Cld’fmﬂ-l(a 3 @%mfhmofprogylyamme,,
| act.i l,act

23 | G A FuindfE B fomn 3R Sy Suime il afine.
24 t wytcﬂfprspﬂ%éthyw@ém@édw&&ﬁw -B51d 57206 Rebdd b mine?

har maceuti cal | y unacceptabl e ani on such

25  adsobrudyl- Césc&}rﬁlsequmphnﬁ w@mo)a@éﬂ@t@wl]ramwese bel ong

26 ol Rt LA PRI RIR B NI ol on o

28 plm/clmﬁeplw[aa(idqquaaﬂmp@qu)-eyd:lbaexﬁpdfrmﬁefor use in
nont herapeutic, for exanple in vitro, applicati ons.

29 Tffb‘('ﬁ@ﬂHﬁ”oﬂﬂ')ﬁsWQP(Y))gWFé@’I‘W]cﬁimthﬂaqmtﬂ‘@r| vative" used

0 e ChalndR Sy pRbRLAL ﬁzﬂrrmz*aﬁb%tﬂ@%we
31 i Besayk@n(isdquinolex@iyidsey)-aychthexylfienetipi-ariren
30 ﬂ In istra
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Rofiunglind iRy Bevroupacdrph SRS,
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55 AR Bt SO e ymetry
i aolingle prodrugs of the conpounds of the invention,

34 ﬁ‘,ﬁg&ﬁf{ﬁé %%d @8136?/ ’%)-lc()e/cIoihgxy'/_llamgrfg]gr%e%yl}%hénygjgc%tamide,
35 [4-(Isoquinolin-6-yloxy)-cyclohexyl]-(4-methoxy-benzyl)-amine,

36 (4-Chloro-benzyl)-[4-(isoquinolin-6-yloxy)-cyclohexyl]-amine,

37 (2,3-Dimethoxy-benzyl)-{4-(isoquinolin-6-yloxy)-cyclohexyl}-amine,

38 5-(4-{[4-(Isoquinolin-6-yloxy)-cyclohexylamino]-methyl}-phenyl)-5-methyl-

imidazolidine-2,4-dione,
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57-61. Such prodrugs can be netabolized in vivo to a
conpound of the invention. These prodrugs nay

w0 beawelsses be active or not. The i nventi on rebPEL/EB200D011167

conmpounds of the formula (1) in the formof their

stereoi soneric fornms, which jnclude racemates, racemnc

m xtures, pure enantioners 4fd di ast ereoners and

m xtures thereof. The conpounds of the invention may

al so exist in various polynorphous fornms, for exanple

a$3,&nlbinmétbozy-bedzylb-ﬁﬂnabhumhp@ ylnmy)ehynhshé)qﬂ]nsmm@ I
the |nvept|on

Dol BAIToA E oy R uslB R XA TR TR R GO ar ¢
a4 I%Baﬁfnoﬂﬁ«@nglbx Loy dISnTNE Lr'n%‘fhaﬂécsdifﬁﬁ%/lcl?éﬁzaﬁpamm

subgtltuents occur nore than once In oun

of2( hd- |ﬁd®||°@l—|ya ethylj -[4«(ikegquimaiin-&+ylpxy rckaiaireiptitmethyl-amin,
O AR 2 ok B AR ey S St
( @H4Q@§&chr¥d>lm S%QthY\'ex?%lﬂéiﬁzméo’f E:Qﬂﬂﬁ(gﬁ@ ﬁ@idr@hyl ester,

| ene substituents are understood as a rocar bon

ré%ltdﬂiﬂ -[4v(jsosivinadin-Gylaxyhexelohexy]- n‘sﬂth)ﬂrajﬁtnechal n, or

U BB e iPbyeho teotimRiyoyfuila Sy -amine,

r E3ipdqai(iselquinolinié-yRixg Pcasiphesd]-(Z-nsthexkethy)ravfhe,
occurs as a substituent on another group, for exarrpl e

i A %(lépnBWI'g&m’exybcmlﬂwwarsmlﬂpethm} kenzopitile,
ar y(?al kﬁ{m‘"q‘ﬁ" @%(IBH@%&S{Q@-IQQ 'hP@ﬁ%?gug; gpe nmet hyl ,

e?h{y[«li-l;(lspﬂupwllm Ebyxlb)(y) cyxdohq*ylammu}mémyt}hmnzousmdrnsethyl ester,
? (rdat by D A o e plehe yclohéey-amine.
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BTSSR o SRR 4 TRy ytoneny

omethyu@fhmee groups may - if not ot hervxn se stated - be

(P RRGtain Se o herpp i B matssnt SR B2 A methy)-

hahfaenated al kyl groups are CF3 and CH2CF3, OCF3,
SCF3, or -O(CF2)2-0-. Alkenyl are, for exanEIe

vi4{isoquinglinBeyipky)- wq&eh@e«h]ymaqmmlenﬂ -ylmethy
5[4ﬁ gl%gﬁlxllnbglﬁ 6 ;ﬁg&{y J%)Ec%o émn(&l [%!1 &gélr)léz yPHéﬁlr%l amine,
e)(@lmbmyd&i beﬁzkbfuréln Bryhipiettyl)- [ﬂ@wmm@nﬂ 6{ytoxy) ayelaheixyl]l-amine,

or but yn Hal ogen nmeans fl uoro, oro, bromp or
| &’d sog@o&;ﬁcmm)aq:mh@fv&c@sm&#y'wazel -apethyllcamine,

lggggml 6- élor@b Lﬁ:l?ﬂe%- 6%126&)91)/ nedh o a%%e %T?Inl\éth?l) amine,
cn Beinathyl-beén - [%(mwlwlme-ymm{ayblaﬂnedyl&adﬂme

R oot bR (A
CI’43-kI@B&Eﬂ‘ﬁﬁ}fﬁ-@ﬁﬁx%%ﬂ@&ﬁ’&@l]%@pﬁﬁioIQﬁ’yPBQnzyl) -amine,

[4-(Isoquinolin-6-yloxy)-cyclohexyl]-(4-methoxy-phenyl)-amine,

Cyclopropyl-[trans-4-(isoquinolin-6-yloxy)-cyclohexyl]-amine,
Cyclopropyl-[cis-4-(isoquinolin-6-yloxy)-cyclohexyl]-amine,
[trans-4-(Isoquinolin-6-yloxy)-cyclohexyl]-(4-phenoxy-benzyl)-amine,
[cis-4-(Isoquinolin-6-yloxy)-cyclohexyl]-(4-phenoxy-benzyl)-amine,
Benzyl-{trans-4-(isoquinolin-6-yloxy)-cyclohexyl]-methyl-amine,
Benzyl-[cis-4-(isoquinolin-6-yloxy)-cyclohexyl]-methyl-amine,



atom A (C6-Cl0)aryl group neans an aromatic ring or a
ring systemwhich conprises two aronatic rings which

wWae@shused or ot herwi se |inked, for exanpl e a PCEREP1007/011167
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napht hyl, bi phenyl, tetrahydronaphthyl, alpha- or
bet a-tetral on- |ndanyl or |ndan-1-on- yI group. A
preferred (C6- ClO) aryl group2$s phenyl . A

(C5-C10) heterocyclyl group neans a nono- or bicyclic
ring systemin which one or nore carbon atons can be

r @pérwédldm,qumtﬂmeﬁ ylaxy®-celobery}-dimethysamase, f or
exann 1 or .2 oxygen

t ]
a{%ﬂf | {godinglinghriom)ayaibesy Ao RS s

R ETRARE LA nof osATR NGy Bo HRAGRAL phERPH©

pasetanoide, for exarrpl e on the 1-position, 2-position,

g:l\gg‘éhﬂs 41 (lgpqg Y|8ﬁy) E@‘Iﬂt&ﬁ’&rﬂ?{@{%}] gﬁ%@tybw%ngu&cetamnde,
MRYCRRré-bL{cfy- bﬁ|0f&@4&ﬂﬂ%lﬂ6gm&?’%¥c|@heéﬁbmmo] methyl}-N-

saturated or (3) m xed aromatic/Satu

( dinethylaeinemathylene-praepesuifonaraidecr i di nyl ,

S50 o TR 3 inp R EASA Snexyamigpl meth

beangemesliftdnami@enzt hi azol yl, benztriazol yl,
benzt etrazol yl, benzi soxazol yl, ben2|soth|azolyl

c&V@%PWWG&BY'F[HQF‘%&%%U'n@lﬁrﬁdb%&)’rcycf%heéﬁkhamme

S  (SE BRI bycicngny amine
c mwm}mé’roaquumohmﬁi@ylbny)l cycloteafiyclctehexybhiniye,,

2H 6H- 1.5, 2-di thi
%EWQIPO'FQQ‘S'”B ﬁéY'PéM%N%%ﬁ’%[H CYAIRRIPPY-3MiNgz any | |

h % [ nylba&bmog %9@%!@%Wdaéygﬁfﬂylﬂhgﬁ nyl,

| i\@éﬁmlmbl-lsoqmdolnyﬁ yIka)-cuchimhexymWwwmm
d dol yI ,
| imctionspaupdib Rranuminiensylirpayyamine, '

| Q¥ AZ@-BlombTE YL bILE- Ié)@l)nyBthQy!]%brbamlc acid tert-butyl ester,
oct ahydr oi soqui nol i nyl, oxadlazolyl

ogisdd-42-dthyl- Isqqmnnh@ﬁaxdpw)avmlohewtamm@xad| azol yl ,

oSBT YRS Ty BB pmine.

pbwsm@thymsbqu@mnﬂymy) cydibleaaiidming, nyl
phenoxat hi i nyl , phenoxazi nyl, phthal azi nyl

42iRydin- anﬁ@qun -6- Vﬂﬁ’fM)1°fY9|°he|?_W|ém'G¢nyl

J I
SEE%Z%# Vif8alinoRy BTN ey RHBTERIE VL.
pxcrsg—d@@ﬂdtmpbm] ZE&Tsmlmlmﬂ%Mm) cpgzlbhélgylgrmmlel es,

1 Al , I‘I - m al n rr | alrn
py{sr%(gwyéﬁenvg fno&ngﬁy-vl%y) “F¥ '9he%@ﬁ%ydr o ur anyl
t I
I PSSR SSAGTIT LRI - oy
1p%—#(ﬂi#ﬂyajdlraéojly?.qqLIlnalrEGtwmm)lwgzlnihyeb(ylamlne

A L R ot ER b rgaiig. g
4th?é(-W-(‘WChIoTB-hsg)t’%Jln&tnaﬁ%xﬁ%a(ﬁlofh@& F-capstiid-ddid Péﬁ’butyl ester,

Fur st ands for 2 Al so i ncl uded
ap§-4-|ﬁ}Chloro -isoquinolin-6-yloxy)- cyclohexylamlne

cis-4-(5,7-Difluoro-isoquinolin-6-yloxy)-cyclohexylamine,
[cis-4-(7-Chloro-isoquinolin-6-yloxy)-cyclohexyl]-propyl-amine,
Butyl-[cis-4-(7-chloro-isoquinolin-6-yloxy)-cyclohexyl]-amine,



correspondi ng N oxi des of these conpounds, for
exanpl e, 1-oxy-2-, 3- or 4-pyridyl. Substitutions in

W@ @981 Byhet erocycl yl residues can occur on frREI/ER20DDN1167
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131
132

atons or on nitrogen atons. WD 2008/ 077554

PCT/ EP2007/ 011167 35 Preferred exanpl es of

(C5-C10) het erocycl yl resi dued ar e pyrazinyl, pyridyl,

pyrimdinyl, pyrazolyl, norpholinyl, pyrrolidinyl,

pi perazinyl, piperidinyl, thienyl, benzofuryl,

qmlw-qm@hlorb%mmnd)lm Seylmb(ytydyelnbieyyl] -igdpBopiticarang, and

Cl ero gro s.are |tuted or, |

s de e loransaauip i BN Y GBI Y ePY ) Agine,

p h S
lﬁepeﬁgb“' 8‘?36 ihSrE6- Jld»fgé‘%glc%ewn ‘is?dﬂtﬁl\b%méo

ently se ected fro

C(@-“( C(@rCB®ratisgdyinold(- @)Y'QM-OQGM@(VU cgCloHr Opy|methy| -amine,

%éﬁkgcﬁég%r?@%%ﬁ&m% P@@%%ﬁﬁq\'{)&wﬁ amine,
(?13 hlﬂrSﬂ@ocﬁ’hol( Cé@ﬁlilyc%y,ﬂoﬂé&yl]ﬂ%lohexylmethyl -amine,

CG%FK | ene-
{n_s@G(VaChyireﬂs,oqupQ@1n-@@lfaxmxnw®hexyk]§2yd@h§kkleamlne

B33 S e A B i
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C6) al'kyl , S02- N=CH N[ (C1- C6
Clowp (d-Eh! orwﬂﬁoqmm(re@ masyafqmohemyu@ wbnqewqe@zyn amine,

N:[% gétg)?E éﬁo@%ﬁ@%hm&@) %o%%{y%%ﬁlﬁlthﬂuoromethyl benzyl)-
NenB8a- ( C5- C10) het erocycl yl, N(Cl- 08)al kyl - C(O) - (C
RIS hloop S Sa b o Sk P S e Pamine,
f%% @F?ﬁé”ﬁ"&@@dﬁ%@é@%‘ YRSy feaiine, > 1 ©
ﬂlanQﬁ)(ﬁt(klylbmuso(thcﬂln;@ylwy)}cw;abeyyl] pmqytamlﬂe

C. 10
(BNl o B iseabgB Gy Ry ysiotig bamind.”
S ppsrid-i f@'hl@ﬂ?«lédauﬁwdlﬂn@lo’@c?cl@h@igl]( ISP yhé

U4
seél ecteg from hal ogen

| kyl
( @1anscd)(ZHGyloro- munnqhoeﬁymhlcwphewlt @rm&t&gfb@wl]) -amine,

( ar&sla((;%mgho q g&)?éé&@@} @/’élbh%‘ﬁl@yclohexylmethyl amine,

dagle P chior&bs l)l@ll‘rVBw | lohexyl
O (Cl: c[gﬂ%m eI bl (%'11@ yloxy) cyclohexyll-amine,

( Bransrdy( rG;lnlor%laﬂq@irwdnnrfg‘rymx-pwleh@wlbw methyl benzyl)-amine,

CL6FT SR RS S ERloRe R ERIRIREY fftpeamine

aftoarss-4+(Z-Ch lbes-saduirmlin/G-yloxg)-chelbhexyl (-piethanesulfonyl-benzyl)-

S%?rﬁ;\clet uents of WD 2008/ 077554 PCT/ EP2007/011167 36
[trans-4-(7-Chloro-isoquinolin-6-yloxy)-cyclohexyl]-naphthalen-1-ylmethyl-
amine,
[trans-4-(7-Chloro-isoquinolin-6-yloxy)-cyclohexyl]-(tetrahydro-furan-3-ylmethyl)-
amine,
[trans-4-(7-Chloro-isoquinolin-6-yloxy)-cyclohexyl]-cyclohexyl-amine,
[trans-4-(7-Chloro-isoquinolin-6-yloxy)-cyclohexyl]-cyclopropylmethyl-amine,
[trans-4-(7-Chloro-isoquinolin-6-yloxy)-cyclohexyl]-isobutyl-amine,

(4-Chloro-benzyl)-[trans-4-(7-chloro-isoquinolin-6-yloxy)-cyclohexyl]-amine,



(C6-C10)aryl and (C5-Cl10)heterocyclyl groups may not
be further substituted by an aryl or heterocyclyl
W@ owBarsse1g group. Preferred substituents for PCT/EP2007/011167

(C6-Cl0)aryl groups are (Cl-C4)al kyl, O (Cl-C4)alkyl,
O phenyl, phenyl, C(O O (C1-C6)al kyl, C(O OH,
C(O - (Cl-Cc4)al kyl, hal ogen, 32, S2NH, CN,
S02- (C1- C4) al kyl , S02- N=CH N[ ( C1- Co6) al kyl ] 2,
NH-SOZ (Cl- C)alkyl, NH2, NHC(O-(Cl-C4)al kyl,

133 ( (Imc)myl@érﬁzaﬂ)kMans(@ﬂ—mboad)J@dql@blm 6 yloxy)- cyclohexyl] -amine,

134 Cit C%acpctél%f(% Esol @phcg%%lwgggjgh )961 @%)d?éqtypr,o—benzyl)-amme,

135 SNEARR-(7 CribRpiseiiif o TRk Py B OTL R TG Fpy)-amine,
136 ( (Z—Clbdc)ml-tk@'rhmibe[t@ns@:(mmknlr«-yéqqmmdtm—@ym)q«)-y:lyclohexyl] -amine,
O, (C1-Co C6- C10
157 Saartad ot ReTAROTE HIoRy-EroBS RS E N (1
Suftn&® |ﬁ6 rhbﬂQ(E)Sylfdérn@Fq h@ﬂﬁix?%eﬁ’ﬂeh@shﬁ&warﬁﬁfebon

at ons gen atons are attachéd to. More preferred

138 sutmls-ﬂd@f@@ofa}tsogamohaﬁ}ybp(y) cyclehexyibgdA-trifmpromethanesulfonyl-
g:en eE'_Ehenyl NH C(O) - (C1- C4) al kyl especially
N B%%B'a GO - (CL-Cayal kyl especial ly C(O - CH3,

139 CftRin<% C1-CHibAl-ladiquermacs-gloxy)-cf&IEhe 8- (4 tfludrbhidtkyllbenzyl
ggpem aﬁly CH3 ic?}r()hCF:% O C1Y)C4§2£I kyl eséem ally " -
oagH3e, S02- NI 2, S02-(Cl-C4)al kyl espem ally S02-CH3

15 SRR e B S U R R bk e

146 t [@-(@sMSAnﬁm@nyclohexﬁexy)asaqmdohmswlp(zﬁmmhoxv phen?lhemme
3- 05|t|on or the 4-position, w.th th i on_and

147 (s BoATIRGRY DB SROHEPRUaOIR B Ul (R alayP Bl 2mine.
148 f’%(éu%? ,%\Hfg?]é Hgélgthé Biyf)ulsb&ﬁ}zﬁ?gﬁgo@f 4 gﬁ@ﬁ-@%hbﬂyl) amine,
149 2[6‘}(cpswsh-mrm1m c;%déhpm;doky)aeoqminelifo—prjH:i,Apﬁqtrinhethphyqpyulenyl)-
groups carrying three substituents the substituents
céﬂ"“g% | ocated in 2,3,4-position, 2,3,5-position,

150 2{6‘1(&s-4mﬁﬁﬁé epcloﬂeﬂwéxﬂ%bau|ﬁahn%»;4] By ROf- Ql)iP-rémlﬁé or
-position. The above statenments relating t

156 pn§ﬁ§f4(4@tbylpsoqwnom~§owdmg¢m¢ldm@maml@ed| val ent
ana i BRSBEE RN, SRR b Rimels Ry, BjERY' ="

1, 2- phenyl ene, 1, 3-phenyl ene or 1, 4-phenyl ene. The

above statenments al so _correspo d|n ly apply to the )
As in gny|ensbedimans of thexinyeatiey. indle @f@ﬁﬁsg @@n@r wipch contain
ere S P 8 AR eyt RO

according tosthegneentiomsnesdrimase omalt bethe! gmlJps eaau’mg'ecarp/ of its
are benzyl, 1-phenyle

prefepad njross Bngﬁg m_psbﬁé%[rsatqﬂﬂgﬁé s%lecn ed above gr any one or
some]}%f;m%%é!e&%SWétlstq}?Hllcﬁ%e cgﬁfﬁr%reﬁe%l B?ﬁhlLHlﬁéﬂaﬁd are

eterocyclyl groups ‘are
specified @bo@d) al kyl , (Cl-C4)al kyl ene- phenyl hal ogen,
(Cl-4) al kyl ene- O (C1- C4) al kyl
Isoquinoline substitution pattern is numbered according to IUPAC rules:
4 5
3® 6
N 7
5 V7

1 8



(C5- C10) het erocycl yl,

(Cl-4)al kyl ene-N (C1-C4) al kyl 12, or (C6-Cl0)aryl,
wob@se71354 he (C6-Cl0)aryl may be further subseCT/EPRA7/011167

by hal ogen, (Cl-C4)al kyl, O Cl-C4)al kyl,

(C1-A4) al kyl ene- O (C1- Co) al kgl ,

O (Cl-Co) al kyl - (Ce-C10) aryl, br may be vicinally

substituted by a O (Cl-C4)al kyl ene- O group whereby a

5-8-nmenbered ring is formed together with the carbon

atons the oxygen atons are attached to. More preferred

All re?%gﬁtglgg &e%%g&@%ﬁg}%ge&ﬁ;noegégﬁ}'(tleb?e{fgﬁEﬁ arglgound(s) of the
formﬂtﬂﬁgggdsrhéé?:‘ﬁb@aedﬁﬂve, m k?ﬁ%lﬁ Eé%nﬁéceﬁ.gfb%gié E?Eéﬁtaﬁléesél%, and/or to

tinmes, prefera
their étetedaisdmiekigifooms pglgho@hsaany solvates. fdvysicddgiealty functional

. preferred substituents of (.Cg-Cl0Q)aryl and
derivBRE D Tse L ORITN e, lsa UEHEET ba. Sombi med with t he
general and preferred definitions of Rl, R2, R3, R4,

R5, R6, R6', R7, R8, n, mand L as described above. _
Pharmasepticaliyracceptahie isalts ohepmporpdalof the taranuds () veareboth their

orgafi B8RPl 45 SEEBH AL 3PSl ISHacputcal Sciences
(17thpsdiasn Qfagfeomwsﬁl g8%)). Bevalee i the ph?sié@lrarm?dlh@mm%@)bility and
to the use of the conpounds of the formula (I and/ or

the selubility, Riateranenis @UeN JoraedistaasrRs ddet alialpipestiuim potassium,
cl A g DG 68  BvoEBBGE 6L 1P p st o
maleiti ddid, feharici avd eswtitio acikh) malicrad@, tartdriataei!, methylsulfonic acid,

hydrc?c?]io_srri)qh %Eig,lt %@%@%i%&%ﬂ@}i&%@ﬁq égghgqrgﬁgglfscp Qé".&? ‘of sulfonic acids,
¢ . .
for eﬁ/ﬁﬁﬁl@ta‘éqﬁid%ach|BHHE§,W&ﬁbMﬁ@S§gmsgﬂgwat@§L!Ju'ﬁEat S,

ertensi on, retinopathy, an ma, peri pheral
methahesulfanates; acétates dactatee rmaleated, fumaeates] matates,sjlueonates, and

sats 36355 2L ERCH) e ARSI S Boriont

pharrﬁbé&ﬁt&%ﬁly dceEPRIDIE s ABNT @c’anFa_S@ndé 8hheYorADILQ) WERh. are
fibroid lung, fibroid liver, liver failure,

capablemfrsaiiformpatiomdnelyding theifséeresisonagric iedmsetakes place in a manner

B T e TR
metaf biodstichatly SubgtitutehamngbinBT saltswitie basicsreage@®such as

hypertrophy, asthma, chronic obstructive pul nonary .

hydf%'%@aéié”{mn b'ﬁ%(@loﬂatq,ss&ﬂm!ﬁt?s é‘ﬂ&%%@"@ﬁﬂ?@?@,‘c bases, for
[ S e ' : :

craniells REHYF o R08 e b rarifee bl AR rethanotamine,
trometanrod na blsdduesie aatine acidspforaxaotple lysimelrornittineleriarginiree. Where

di sease, rejature pirth, erectile unction,..
the camagenis o e Iie B bavabasi GoLpS, Heble A adbionesalts can also

, . . -

oe rBYBARL§ AR Sond RS Sy BOTPALGA AN a6 acion sas
of thenctrapoundeobihiesinventidomaresaltmnof inatgameranids divcbaaselsydrochloric

aci, By e SRR BV R SPhGROTHRE 1o SFELRSA Sho of organic
acidsdfMpl D TBNExAAPleP BeBtiEaEidOBenLertbsufBRREbengbict bifric,

breast, colon, prostate, o ) o _ )
ethanesulfonic, fumaric, gluconic, glycolic, isethionic, lactic, lactobionic, maleic, malic,

methanesulfonic, succinic, p-toluenesulfonic and tartaric acid.



ovaries, brain and lung and their netastases. The
present invention furthernore relates to
WQRWBAEIS&Ut | cal preparations (or pharnmaceuti cRCT/EP2007/011167
conposi tions) which contain an effective anmount of at
| east one conpound of the formula (I) and/or its
phar maceutical ly acceptabl e 3lts and a
pharmaceutically acceptable carrier, i. e. one or nore
pharmaceutically acceptable carrier substances (or
Saltswath' alphaymaoduticallgdmizicceptable@anexcuychead, $or. exdmple,

armaceyti cal an be ad istere
trlﬂuq%?&iﬁke iheviine el Wﬁh'a.tﬂlﬁgram%\%ﬁwétﬁeuémaﬂe%s useful
mterrﬁ@?'a?és%or‘ﬂ?@hf%éréﬁ&?h? uEfiGHIneSt Lpﬁé?ﬁ%c@ﬁﬁcé‘lﬁfécceptable salts
gelatin caps sol u Ions, syrudps, emulsions,
and/afepess ironentherameuticoforraxample n vitlanappbeatatison,
however, can also be carried out rectally, for exanple
in the formof suppositories, or parenterally, for

The t@ﬁﬁ"’ﬁhﬁ‘slbfébk%\ﬂ? W@H@ddﬁal UBFW@W@ ¢idbaHereidrrefers to any
subcutaneotsly, in the form of injection solutions or

physiolgicallyrtotesated darivatine of ammw of tingl farmulaoil) efddie, invention, for

or cut ane Qr faor ex |e In
exarpls AR 3Y S3IR HETLEn SorifRlaRoRYo ailarfid R 46 Srampte, a
humdt Redbleay fornf QireRNaBR idifattiyNa copipbunid Gfethesotsular(l) or an active

nasal sprays. The pharnaceutical preparations
metabelitertber@9ft o t he invention are prepared in a manner

known per se and famliar to one skilled in the art,

phar maceutically acceptable inert inorganic and/or
Physiolggically ftactiondl devivatives ieluiedpodragkiof uh\eecommmrg:isjefewhe

in addition to,  the coppound of the for
inventiqR/ 8% dpﬁ%ﬂlﬁ%éwrmmatenﬁbbiuh%gw a&@éﬁﬂﬁ#’f@ar |Bull. 1994, 42,

57- 61ar5f]l{|dﬂ p'IOHEl]‘% d 854 b e @BH i \ﬂ(/ogl@%ar n‘?ﬁ%{g}d 8fthefinvention.

coate ets an atin
Theseeppedllugs may thaerpselse@be aauvesoe hotor exanple, |actose,
corn starch or derivatives thereof, talc, stearic
acid or its salts, etc. Carrier substances for soft
The uH@érﬂFdrﬂreQ‘ét% b %éniﬁ@u%@@%ff@ﬁg %Lﬁ’ﬂvs PHOfOrMIdAdir 39
d suppositories are, for exanple, fats, waxes,
steregngnnmlqfarraadwmcqundupe|rgm@ateﬁsam@qmcanlxtufasdew'@lenantlomers

and rasfireiidie 10 ABRUGRERM, " oxampl o i m ect i on

sol utions, or of emulsions or syrups are, for exanple,
wat er, sallne al cohol s, glycerol, polyols, sucrose,
The qamRreynds efthe I@Y%wavaésg %sbmo\far@usa%ymsmhom ferms, for

exam%?ée?xé gm&gﬁgﬁ%gﬂa r%élﬁ‘h%ngfo?ﬁﬂ? ‘ﬁ% fo rﬂ? l/@lpf)glyﬂ{odf)ﬂgﬁs forms

rs o yco C ac
of the esrmpounds df thEmavehlmnThelenglvm&iln Mn@ﬁanaiwmksaf loe iradeingion and are
contain a?out to about 90 % by wei ght of the
a furthgrasppd of fre tW@”f'BPmJI a (1) and/or their
pharmaceutically acceptable salts and/or their
prodrugs. The amount of the active ingredient of the
If radfcatsort sulfstifuentd/noay oceurghararthaauriasainl the sooymumnidiseof the formula

0. 35 e 3l oepsidenthl I S naifet B 1Ge SR e aRing s be

identid8l oPdigEEmMbl y from about 1 to about 500 ng.

The terms (C1-C2)alkyl, (C1-C4)alkyl, (C1-Cg)alkyl, (C1-Cg)alkyl and the
corresposponding alkylene substituents are understood as a hydrocarbon residue

which can be linear, i.e. straight-chain, or branched and has 1, 2, 3,4, 5,6, 7 or 8



In addition to the active ingredients of the fornula
(I') and/or their pharmaceutically acceptable salts
wW@esHg/ssar ri er subst ances, the pharmaceuti cal PCT/EP2007/011167

preparations can contain one or nore additives such

as, for exanple, fillers, disintegrants, binders,

| ubricants, wetting agents, 3%abilizers, emulsifiers,

preservatives, sweeteners, colorants, flavorings,

aromati zers, thickeners, diluents, buffer substances,
carbarpatormd, sespectively. [Tihieako axpdiet if droalkgLgiotrp aguss de@o$ubstituent

effect, salts for altering the os ssure,
on angiher HYURgEATEXFPIG R ?aﬁ"a%zms;row%auqﬁ Srallyicsa A1
of the or t

ColalsiBrRaau alkPry-AIBORMAIpHE s A IR Bidus FExepled Bt alky!

grou&g]ﬁ%gﬁ%w ‘%‘ﬁhﬁ g%@ﬁ%@gl %%1%{? ?ﬂ' Ie Ii’é)n%%rﬁgf %f all these

groups)déoprepyl isobupAUNasethqbusy) nisapem Bmé@pfehtfyl @, Qr(ﬁdnlethylbutyl 2-
phar maco ical profile of the ar maceut i c

A L el Jormuenor dompen Alkylor

aIkyIéMe{ ﬁro%p%r}ﬂé)? Z(r:{ ngyétﬂtahﬂige(%at@gt | g8 h%?é’pqoe?*g%t%@ Bhbg_%g more, e.g.

alkyl grcmpdmbytbp fﬁmnmated:ob g/ perﬂueapateu Exaples bbhalegehated alkyl

arous R F A HEaH26ER: QT boner 8 St CRal ol ogl chl anc

physi co- chen1ca| properties of the conpounds and thus
all ows the selection of such desired conpounds.

Alke@ubt@&bﬁemn len v&ﬁfﬂl 1-pesperyl, &-ptsrsiyl @QIIﬂF@BUﬂé@hyD% -butenyl, 2-

fornul a % nd/ or its pharmaceuti cal

methﬁlc%@plt%rml e3-ggthyl- Zbuéerpfﬂxa’i haxenliof ) 319|ee§?a1+gmylons can

also contain one or nore other therapeutically or

prophyl actically active ingredients. WO 2008/ 077554
AlkyriyCares R3O MpIE] ethyrdd) Mpropyngl, 2gpriopgnglornsrepdegydy ot hbutynyl.

formula (1) the dose can vary within wide limts and,

as is customary and is known to the physician, is to

t | onditions in each
aloé’@ndﬁ't/é:atg% Joggdsé}ﬁor‘d”%aéér‘ngn sOd(?or exanpl e, on the
speci fic compound enployed on the nature and

CaGnbrdonbylaeudl RTATS Il PaPSGRrANIRcLHbrd. B /R A EN9
carof afoRfT ke o/ AaBtchb Rebio bt opsil By ox guclogpiyt which

can aiso bélsabkiitabilandiongontdin Niardl deutsle batinds (wRsatukatedtycloalkyl
in the nedical art. In general, the daily dose for

gr OUF&&ﬁ'k@vﬁ%@xﬁﬁ@@éﬁﬂ%m@@dI0tf§YP|ﬁh8?ﬁe'é)d ¥ Repghdedvia any carbon
atomabout 75 kg is fromabout 0.01 to about 100 ny/kg,
preferably fromabout 0.1 to about 50 ng/kg, in
particular fromabout 0.1 to about 10 rrg/ kg (in each

A CoL IR pe'?r?eg s enalpa qcr{.rgjg% 00 PR IISH offphses two
m.ni st rat,i on r.el at veI %&%i amount s

aFOmQﬂ?/é'Pa? whigl} a%‘& Ao é’ APr SXATRIS? PQFP}S'nQaphthY'
biphef¥§/, uéwahydreﬁaﬁnmw@lm drrbiétaitéw@bnbeﬁ@dmwroﬂ ihd&BY1-BA-yl group.

necessary to deviate upwards or downwards fromthe
A prefeireq (Geser o)al gseunlis phenyl.

A (Cg-C1q)heterocyclyl group means a mono- or bicyclic ring system in which one or

more carbon atoms can be replaced by one or more heteroatoms such as, for

example, 1, 2 or 3 nitrogen atoms, 1 or 2 oxygen atoms, 1 or 2 sulfur atoms or



Furt hernore, the conpounds of the fornula (1) can be
used as synthesis internediates for the preparation
W@R00801®64 conpounds, in particul ar of other PCT/EP2007/011167

pharmaceutical active ingredients, which are

obt ai nabl e fromthe conpounds of the formula I, for

exanpl e by introduction of 3bstituents or

nodi fication of functional groups. In general,

protective groups that may still be present in the
combimatibnst of différ@nthdtero dttves. The hletergcyeplatesiduesraant thebound at any

renoved by standard procedures.. For l e, .. .
p05|t|pg§tf_q5@g(9[npl%p5tt@@t ,-E%s @l%gosupﬂnp%ﬂqsg&nafl -ppsition, 5-position, 6-

posmbfur b réb‘éftﬁfﬁ’&raé g%@ﬁlbnggégmﬁ@héférb@/c% @ﬁ@&ﬁé:ﬁia?b g){gergmatic [=

am no group, prote
heterb8fyP F;Hlfbs? Br (P) St Hsﬂed Ry (3{ ﬁﬁé@é‘r‘orﬁ&ﬂdfsatu rated.
triflfuoroacetic acid. As al ready explained, after the

coupllng reaction also functional groups can be
sutaffR R CTOU 8R! SRR PRBRE M S Ry g i om.
venefie). EFHSHET Ry SERPUNLIR et dhiosty)
benzihésdtlyl pbematra nolgl, benzmtnazog/l abénznmixazolypcbﬂnilsm‘thlahelyl
carbagRl $4H gebh i, e47ofndaliuenylsapnerolH: FyiBgImy. 4Hfauinoliziny,
quinog(rﬁﬁﬁﬂngﬂl)ﬁucl‘?dlﬁ {€8RRM gﬁm%%%ém%réménlfgnyﬂ cirflinyl,

r exa a synt hesi zed npound can
decabyyeqoinpiswl, @mamnz@a?chtmamayl dxtmdb@um[?la‘ b}etﬂatllmydgpfuran furyl,
h. t
furazgiyl RPSHABRONSA- nooBIeet s L KGR UaF kpidarginyt. imidazoiy
1H-indagekyf |ﬁd6lﬁﬁﬁt|@&élﬁhﬂ’fw |f185’tyH%FC]nd2i1yI0IsBBén£@fhm is@hromanyl,
separation based, for exanpl e, on the size, charge or

isoindazedpiseindelinyl, soindelyl, seaptnaliayl, Benilnadagplylwtsqthlaml\xh
isoxagﬁlgi“?ﬁér ?@BE I?ﬁg&ﬁh&ﬂd%&)ﬁ%ciﬁw&gs &ﬂ%}i@' Sxadidd&iy1, 12, 3-

oxadialelyhct, 2 1i-axatiazolgionTmBiakadiazotyhel B-eradiagolyl, oxazolldlnyl
| soqui nol i nes can, by synthesj zed via a vari et

oxazejgk ﬁéa§°|'dﬁl*bé PYIM| ﬂgp@%?@tﬁi'd'”%ﬁéﬁ%nﬁhlr‘l’l rFéh%‘aZ'nY'

phengo nclart%l 'Fn&E ﬁﬂi@l fpesent a%n t on?k%?g%ﬁbgﬁgﬁ}? ;}Ht\dlmyl,

prolin)ﬂl Ppténdlinﬂ p\Jr)XnyI prramyll pFra‘tlrMI \py(roaz)olWr(yI [ pwazﬂu‘ryd:rm/razolyl
/} ably supstituted aI eh for )éma

pyrlda:l‘@a)‘g‘t pyr b?,yrbgbo&xa;o Si érl Hﬁ Ryjido azoles, pyridinyl,

pyridyl, pyrimidinyl, pyrrolidinyl, pyrrolinyl, 2H-pyrrolyl, pyrrolyl, tetrahydrofuranyl,

tetrahydroisoquinolinyl, tetrahydroquinolinyl, 6H-1,2,5-thiadazinyl, thiazolyl, 1,2,3-
thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, thienyl, triazolyl,
tetrazolyl and xanthenyl. Pyridyl stands both for 2-, 3- and 4-pyridyl. Thienyl stands
both for 2- and 3-thienyl. Furyl stands both for 2- and 3-furyl. Also included are the

corresponding N-oxides of these compounds, for example, 1-oxy-2-, 3- or 4-pyridyl.

Substitutions in (C5-C1p)heterocyclyl residues can occur on free carbon atoms or on

nitrogen atoms.



from each other hydrogen, alkyl, al koxy or halide
attached in a suitable position, can be reacted with

W@ 2@8/0TEb e conpound such as for exanpl e an acRCHEP2D7/011167
am noacet al dehyde for exanple in a solvent |ike THF,
chl orof orm or toluene under acid catalysis by toluene
sul fonic acid or another app®dpriate acid to give
imne (ii) wherein @Q can be for instance nethyl or
ethyl, which in turn can be cyclized by different

Prefem@d@c&npl@stdiQCg;S(o%l)m@érbnyclgn riesiduesaire pyeazihg, phridyl,

can be done by Lewis acid catalysis by suitable Lew s
pyrimadingls pyrdzelyl i mamhnhmybmya@hdmwl geperbzinyb paperadinylethienyl,
at_tenperatures ranging from
benzaﬁw ﬂ%"”g]i"ﬁ %?q'@zﬂy Wd tE8%Y g the inine to the
correspondi ng am ne by action of a suitable reducing
agent |ike sodi um borohydride, converting the am ne
(Ce-C 1ng)and @ndniCaeCaq p) hatergayobyhp tipsyaneasnsiubstituigd br,df not stated
suitable acid chloride and subsequent cyclization t
otherwige, issibgtiiutes PRe asynere:timas diretaiablynspid three timeg by Suitable

grou@ifnﬁeg@%ﬁ%ﬁé@&éﬁﬁ@ )f{fg@%w?(@q%&§7é\lgdf% g)zl-gCyCe)alkyl
C(O)Q@Hﬁ@@%‘}lﬁdd@ﬂr @oég@wc&,‘gblks}ﬁﬁéNHgmc@NH?@éh@@%ﬁkw CONJ[(C1-

able P/ P stituted no alc
Ce)alk)as Q03 E3)y SEIRYIS(C {ORIIRIEACH,CHMPGREDIDN O CERtkylene-

exa hydrogen, kyl 'or a protecting group |ike for

NHy, e(mnogmnadenwmﬂmwkyn (C41Gp)atiytsmrNE Caf-Clyesieylfpch

cesi um carbonate or sodium hydride to give the

(Co- (é@)laﬂ@iybr(@lzr@e)ﬂlkmw GatColtid, QCITRIG vEm)2kY) Poméz, SO3H,
products |ike (iv) obtained via this nethod can th

502 BHRSOPNH(Ends ey PO C1-Sorakpla SenBEIaRy:, SOIC-
d h bl
Coralihnante 1 RS RS M G HNGFaseRI0R. o  educ ng-

co A S N LB R NS OO B
NH_ngg '@T?@%'k?' the presence of a water wi thdraw ng

écul ar sieves or a sui tabl e ortho
N SR O TSOP 8 O R SOP(G I herb b, N1
Cg)alﬁWC&DP(@%CG)alkyl, N(C1-Cg)alkyl-C(O)O-(C+1 Cg)alkyl,
N(C 1-Cg)alkyl-C(O)-NH-(C 1-Cg)alkyl],
(Ce-C1p)aryl, (C1-Cg)alkylene-(Cg-C1q)aryl, O-(Cg-C1p)aryl,
0O-(C4-Cg)alkylene-(Cg-C1p)aryl, (C5-C1g)heterocyclyl,
(C1-Cg)alkylene-(C5-C1g)heterocyclyl, O-(C1-Cg)alkylene-(C5-C1g)heterocyclyl,
wherein the (Cg-C1q)aryl or (C5-C1g)heterocyclyl may be substituted one to 3 times
by a group independently selected from halogen, OH, NOo, CN, O-(C1-Cg)alkyl, (C1-
Ceg)alkyl, NH2, NH(C1-Cg)alkyl, N[(C1-Cg)alkyl]2, SO2CH3, COOH, C(0)O-(C1-
Cg)alkyl, CONHo, (C1-Cg)alkylene-O-(C1-Cg)alkyl, (C1-Cg)alkylene-O-(Cg-C1p)aryl,
O-(C1-Cg)alkylene-(Cg-C1q)aryl; or wherein (Cg-C1g)aryl is vicinally substituted by a
0O-(C1-Cy)alkylene-O group whereby a 5-8-membered ring is formed together with the

carbon atoms the oxygen atoms are attached to. Aryl or heterocyclyl substituents of



I soqui noline derivatives like (iv) can be obtained as
free bases or as various salts like for exanple
whyasotissori des, hydrobrom des, phosphates, PCT/EP2007/011167
trifluoroacetates, sulfates or fumarates. The salts
obt ai ned can be converted in%o the corresponding free
base by either subjecting t fmto ion exchange
chromat ography or for exanple by al kaline aqueous
treatment and subsequent extraction with suitable

(Ce-O1@anyl ansloC464 p)hetemdyolyl goupspinay met belfutthet sulistityted by an
ether, chloroform ethyl acetate or isopropanol /

aryl aiheterocpelpt ¢rntaininggoups and subsequent evaporation to
dryness. The general nethods for the preparation of
I soqui noline derivatives as described above can be

PreferRaicéubstingsms @@lr @ che)ary B8y Ife@r’ﬂu@%la?é (efy @E)%\IKW rmqmd@4§élkyl
e ol

the formula (1) | ow ng exanpl es

O- phenﬁpahemylpﬁ(@Ot(ﬁa ca)auo,umeomm G@M@Wla)aikwdwlogm NO2,
is outlined in nore detail. WD 2008/ 077554
SO2Ma%/ ER 8173-(C11Gq)allkyb &@QdﬂﬂCHgNL(C1t~Gg)a‘Ilqu]29vNHgSOz-(C1-
|l es are art of and intended to illustrate but

C4)a||?$M|b Hp. | N G( HQ;I -fradalkwh (Cafesicvepalkyt, (C4-Gapdnd(Qdd
C(0>$'R§t1a€3dfi)fq'fl afs#@@i?@hf}éma@wioé@i\ﬁ%?ﬂﬁéaoa 3. (C1-

Caraly QB (T eReanl e el Ges 1055k (D et §h85Ethed one to
threeé%%s,?tﬁ&e%@? o‘?g% EQ@TQWI T@%g‘%é @868-(9—3?@1]_ Yalkyl,

(Co-GyGah ©- Acﬁ?-a '@s‘%ér% jarih'e Hﬁ%rl 350 #%5925 Lfd%mmed bya

O(C{@B)Qkytehegé oliB vﬂf@r@byfaos%ﬁnén{b%rémrm |s|FdJr@Néd ﬂogether with the
/mn Method #3 Colum: YMC J' sphere 33x2 4pm

carbdﬁ” atdnenthe OAGenCatdftddre: attéihed. toVWdre préferiedrsubstituents for (Cg-
95:5 (2.5mn) to 95:5 (3mn) Fow 1 nmM/mn
Cqg)aryl are halogen, CN, phenyl, O-phenyl, NH-C(O)-(C1-C4)alkyl especially

NH-C(0)-CH3, C(O)-(C1-C4)alkyl especially C(O)-CH3, C(0)-O(C1-C4)alky! especially
C(0)-OCHg, (C1-Cg4)alkyl especially CH3 or CF3, O-(C1-Cg)alkyl especially O-CH3
S02-NHp, SO2-(C1-Cg4)alkyl especially SO2-CH3 or SO2-CF3; or SO2-N=CH-
N[(C1-C4)alkyl]o especially SO2-N=CH-N[(CH3)>.

In monosubstituted phenyl groups the substituent can be located in the 2-position, the
3-position or the 4-position, with the 3-position and the 4-position being preferred. If a
phenyl group carries two substituents, they can be located in 2,3-position, 2,4-position,
2,5-position, 2,6-position, 3,4-position or 3,5-position. In phenyl groups carrying three
substituents the substituents can be located in 2,3,4-position, 2,3,5-position, 2,3,6-

position, 2,4,5-position, 2,4,6-position, or 3,4,5-position.

The above statements relating to phenyl groups correspondingly apply to divalent
groups derived from phenyl groups, i.e. phenylene which can be unsubstituted or
substituted 1,2-phenylene, 1,3-phenylene or 1,4-phenylene. The above statements

also correspondingly apply to the aryl subgroup in arylalkylene groups. Examples of



Met hod #4: Col um: YMC Jsphere ODS H30 20 x 2 4 pM
Gradient: ACN : H20+0.05% TFA WD 2008/ 077554
weQNsRPESO7/ 011167 44 4:96 (0 min) to 95:5 (2POI/EPVP7/011167

to 95:5 (2.4 mn) Flow 1 m/mn
5- Chl or oi soqui nol i ne- 6- ol (1% a ~~O04d N/ / 0.61
mL (1.02 g, 7.6 mmol) of sul zlryl chl ori de were added
to a solution of 1.0 g (6,9 muvol) of
6- hydr oxy-i soqui noline in 30 nL of dichloronethane.

arylalkigleme gioaps whieh bah alsst be unsebstitatideor sulstituted rireétad agyh subgroup

s stjrred at roomtenperature for, 5 h.. The ol ven
as wallae i (iR AIKHOD SUDGI T B e BENaHy T RRe Y Rae, SRheryiethylene, 3-
14 HASh A - Hhe M- ecipitate
phenyfERdyiEne! 4 BnefB At fon oA thel-ardbfeRecs B! 1%
g (89% of 1 as a green-yellow solid. 1H NWR

Prefepfedptiagty gy G Gbfcthroeha gl a LT SabRly
o-c G yoaiGafhrkierir-sberil Rebgbr 15 1 SR o Carater
Co GO Rey A (FPEAgB AL CF AL 87 O RBYaR fnorein the

(Ce-C F)ak} MRay B8 fiRh@PsuBEtiteEd By Ml@éézw,r{r(mtcagmw, ot(ct1 -Cg4)alkyl,
) at e

tenperature. After stirring for et hyl ace

(C1-C@aliatsted O-[Cv-Ogy) elkiy b I0-6C ¢-Ci)alkiyl-{ C5Cgh) anasdratiapibielvicinally
ethyl acetate and dried. Agueous NaHCO3 sol uti on was

substitdteztiby ar@f(Gl 9 4)alkdengiCe giquipt wherebysa Hi8-tremablersdding is formed
washed with NaHCO3 solution until the filtrate had a

together with tige carBamatoses, thexaxypengptogsgrenttachgs tenMore preferred

sns e T3 pe R RS (o bR . rlger
or iyl i gy Sl e, bty

once PGT halezea7 (01-LifHalkyhsr O-(C1-Cq)alkyl.

The general and preferred substituents of (Cg-C1g)aryl and (C5-C1g)heterocyclyl
groups may be combined with the general and preferred definitions of R4, Rg, R3, R4,
Rs, Rg, R6’, R7, Rg, n, m and L as described above.

The present invention therefore also relates to the compounds of the formula (1) and/or
their pharmaceutically acceptable salts and/or their prodrugs for use as
pharmaceuticals (or medicaments), to the use of the compounds of the formula (1)
and/or their pharmaceutically acceptable salts and/or their prodrugs for the production
of pharmaceuticals for the treatment and/or prevention of diseases associated with
Rho-kinase and/or Rho-kinase mediated phosphorylation of myosin light chain
phosphatase, i.e. for the treatment and/or prevention of hypertension, pulmonary
hypertension, ocular hypertension, retinopathy, and glaucoma, peripheral circulatory
disorder, peripheral arterial occlusive disease (PAOD), coronary heart disease, angina
pectoris, heart hypertrophy, heart failure, ischemic diseases, ischemic organ failure
(end organ damage), fibroid lung, fibroid liver, liver failure, nephropathy, including

hypertension-induced, non-hypertension-induced, and diabetic nephropathies, renal



(2, 2-D net hoxy-ethyl)-(4-fluoro-benzyl)-amne (3) O F
rl--- O NH 12.4 g of 4-Fl uorobenzal dehyde were
waele@sorsed in 100 m of toluene and reacted w RPEI/ERDNF011167
g 2-ami noacetal dehyde di nmethyl acetal and 1.90 g (10
mol ) p-tol uenesul fonic acid nonohydrate for two
hours at a Dean Stark appar ab®s. The sol ution was
allowed to cool down, extracted with saturated sodi um
bi car bonat e, water and bri ne, dried over nagnesium
failure Ufisraidekidndy, aeaabgl@hﬁfutoscthwsnesergaﬁhwpamdphpra:sﬂlux_tnb, chronic

Nt e W M e
thron%fc'&é@r‘éle?é’%rtm hEere%‘Pél éJéEQsmaESFéb?aggbl%ﬁP@as tp%ﬂ'g%].'g.

til no gas evo tron co observe
neuromalthlc:l paAin vmremabdﬂgﬂrmiatlm chpymed oFd tn;kleyn Alzhemmer s disease,
or onet hﬁlg nd was

prema#qjg,g ith, elgs tg;&tlpgcpg owqqﬁ)ﬁ%ﬂglo% ag@rlg%lpross prostatic
hypeRRSPHS tidbeted HA4 %oﬁ{ﬂlcﬁﬁé‘rﬁ’@b%‘ﬁﬁefé% fHetassic S)Trﬂﬁ'ome blood

obtarned crude product (20 Q) used W t hou
vessgluestenoaisi etherezscleras.lss6nﬂamn(attbnhadtomrmmuneedleea@es AIDS,

X 2. OVve )., . .2 . . . .
ostecATY sUek A8 SR Lo TRCtoR. IS G dTaRIF R BRgtRGR- sepsis.
canc@ﬂ@&f&o&ﬁbﬁ@éﬁdb?@gr@éélon% d- c@hcdtsSofGhe Hedst, colon, prostate,

(2, 2-Di net hoxy-ethyl)-(4-fluoro-benzyl)-amne (3) were

ovarigs dyginaed jundized feipmetastaseor onet hane. 20 ml  of
pyridine were added. At 0 C a solution of 23.8 g
p-tol uene sulfonic acid chloride in dichloronethane

The preseatddeentisrofusireemoréd eelatsactol pharmaseutitdlprepgatations r(or
to roomtenperature and stirring was, continued until

phampaRelical sAMResiionshphish-eontaly amefiReive ameuptatat lgast one
comﬂauﬁg%ﬁhmﬂéﬁﬁ | um%?ﬁar‘%é&éﬁl% %E@ﬂ:ﬁhﬂfa‘ é‘ahts and a

twce Wt car bonate an
pharrhaceaticallij@coepiatie calatim,ri eaeneor ambrecprmrmwguhmllymcceptable

t d t and th d d
caricl rRlATIoRR or e s angpr At B Sger SERPERSogr aphy t o
The bﬂa@h%c%an@éﬁs Q:aﬁzbee(‘;f?g@lrﬂr}gtggédlﬁﬁlyofdr ethﬁlc)eln tHe fd¥iof pills,

tabIeigolm;qgemStébﬁqtq;/ eoated tablets. @ranules, hard and soft gelatin capsules,

6- Fl uoro-i soquinaline (5
solutions, syrups, emﬂpslons, suspénglons or aerosol mixtures. Administration,

however, can also be carried out rectally, for example in the form of suppositories, or
parenterally, for example intravenously, intramuscularly or subcutaneously, in the form
of injection solutions or infusion solutions, microcapsules, implants or rods, or
percutaneously or topically, for example in the form of ointments, solutions or tinctures,

or in other ways, for example in the form of aerosols or nasal sprays.

The pharmaceutical preparations according to the invention are prepared in a manner
known per se and familiar to one skilled in the art, pharmaceutically acceptable inert
inorganic and/or organic carrier substances and/or additives being used in addition to
the compound(s) of the formula (I) and/or its (their) pharmaceutically acceptable salts
and/or its (their) prodrugs. For the production of pills, tablets, coated tablets and hard
gelatin capsules it is possible to use, for example, lactose, corn starch or derivatives

thereof, talc, stearic acid or its salts, etc. Carrier substances for soft gelatin capsules



F/ 1\ iIN 41.6 g AICI3 were suspended in 400 m of
di chl oroet hane. At roomtenperature, a solution of
wQ20088756f N (2, 2-d PCT/EP2007/011167
i met hoxy-ethyl)-N(4-fl uoro-benzyl)-4-nethyl -
benzenesul fonam de (4) in 150 m of dichloroethane was
added. Stirring was conti nudd at roomt enperature
overni ght, the solution was poured on ice, the organic
| ayer was separated, the aqueous phase was extracted
and wpoeltcwilédﬁada' ¢ examplehfate, waxes tsleenlsolrdnbnddiqomyols natural or
yers were_then extractEd tw CE@WIth sod

hard%%@lﬁoﬁg{ euitable, cagier syhatancgs 'bthlea?fgpuﬁkh%n gf s@ytions, for
exan@Y@an gﬁgs:dd r?é“dcr%tft%nztgé’lﬁ}gg%’f‘mzs purr%ry v @IE?\IN%EE? saline,

e produc Ifie
alcohgdd, ghyueooinpolyotsisyctase, ywelrbls@aﬂgIglco§e5vegatab1e0)il30etc Suitable

carrierfn %Q%%?{gggq@# é@qrgggég.atgg ﬂmm?zﬁrgs (ofg)rogs )ag for é@mplq\, copolymers of
glycoﬁé %Hd A fafc‘ﬁ[’,na%Td: hl*l'ﬂer Bné'nﬁéd&ﬂleap@r%ﬁ"ﬁm%mﬁw contain about

I'e conpound prepared by t same reaction
0.5 tcsabpnﬁrﬁfb"/caby dvelig m‘.cm‘dhe soqlpqwldsmé tioa)‘omRtla £l) @andiortheir
#2 ect ed .. 182, 1/184.
phar a%‘f H’&J\] %C?Pﬁ% %sglg%aﬂ@?qi fheicpiosrugs. /1]176( @mo\ubt Pithe active
ingreient bf the foFPMa3(MBAERX ts pHarmacentiesa dtepydife shie and/or its

title conpound was prepared by the sane reaction
prodrygg ife theephameagea ulisabpiepegatians nerenglly)is fim abguty@. nforpbout 1000

ma, A0y fich) s LGB0 e Tyt T YO

5- Chl oro- 6-fl uor o- |squ|noI|ne (8) G FiIiN 7.0g¢
6- Fl uor oi soqui nal i (5) were dissolved in

38.
In adéi@jomto é%@)gw(q masediests cpfutppcfogeylg (Dandjer mlrl@%fmaceutlcally
scceffobl] SESHRFIS LA SRSl e pl kAL B By can
contaivasnemrmmtetgﬂcﬁm_@s Sweh agrfer epampley e, disi®tegrants, binders,
ubricafy, oA geniso S IAITEHS AMH8 TerorR S MDY B AT AN G
color&MBPHARingEh 8rdrRatéraNthidkener€ diRentO Yufdr SAbstances, solvents,

solubilizers, agents for achieving a depot effect, salts for altering the osmotic pressure,

coating agents or antioxidants. They can also contain two or more compounds of the
formula (1) and/or their pharmaceutically acceptable salts. In case a pharmaceutical
preparation contains two or more compounds of the formula () the selection of the
individual compounds can aim at a specific overall pharmacological profile of the
pharmaceutical preparation. For example, a highly potent compound with a shorter
duration of action may be combined with a long-acting compound of lower potency.
The flexibility permitted with respect to the choice of substituents in the compounds of
the formula (l) allows a great deal of control over the biological and physico-chemical
properties of the compounds and thus allows the selection of such desired
compounds. Furthermore, in addition to at least one compound of the formula (1)
and/or its pharmaceutically acceptable salts, the pharmaceutical preparations can also

contain one or more other therapeutically or prophylactically active ingredients.



roomtenperature, poured on ice and adjusted to pH 10
by addition of sodium hydroxide. The precipitate was
W0 doBeTEH of f, taken up in dichl oronet hane andP@EEP2d7/011167

wi t h aqueous sodi um hydroxi de. The organic | ayer was
dried over magnesium sulfate evaporated and the

crude product was purified preparative HPLC to

yield 4.04 g of the desired product as

trifluoroacetate. Rt = 0.97 min (Method #2). Detected

Wherirasisg thé Z3ntjoldisf(tMe ifbrmula (1) the dose can vary W|th|n wide limits and,
4- Chl oro-6-fl uoro- |squ| nol i ne

as is gustomaiy apd is kpoyngost hamsl%hﬁ Rﬂ)be ﬁy't?@)to ﬂhe m%v'ﬁval
condl‘rﬁgé% w)&?@aq\ﬁhggl Sl e@éﬁq\g%of&%ﬁagr}ﬁlg o%l" Ifﬂné: 5?@5@’{@ compound

empld)yrrdqemathgrrmﬁutdwandrswemtg ofise nmelasd to |h>e| teeated plon the mode and
extract three tines r i.ng over .

the sqesksts of REMUURTRITVROTMBEMST G ARt 2 TTATIC SpHion is treated
or wh%%éi’%Bng@éxﬁaté 'céhi&iﬁ%dt&ﬂféﬁbr%ﬁﬁ%%?’éﬁg%% E)g e\é'tﬁélghed using
cIinical%)moeNheb&Well known in the medical art. In gen'eral the daily dose for

achieyipdniPe desirgcErOlis it 5 Sul oo gy SRR 1aakes JEgH Bbbuf B0t to
aboui3 g0 ﬁ@@@%r@?é‘ré@? fréd dBdut <1 td\ablit 3 rﬂ'd/kdfﬁﬁ p@tldtﬂaﬂﬂom about

rans-(4-Hy r oxy-cycl ohexyl)-carbam ¢ acid

0.1ta @b@utbwt §19/kegs t(isy eajdy eask Bsmigvrar kgrofamdy weigkt)d iThetdajly dose can

be oifER PefenBh Bttt ind dRARRaton 1 Fehvetd dige amounts
into selverdl efdr akamPieTR! 8P el @bwaﬂmln&‘ttaﬁbn@OAmLBubBﬁepéﬁaln@on
(0. 14 nmml ) 7-chl oro-6-fl uoro-isoquinoline (6) wer

indivigaadaehauier 't Mavhs DEGERPARAL HeMBEPWAELS & JoWRWAIds fiom the

was renoved under reduced pressure. The
dallypggleg%égﬁgé taken up in H2O and extracted three tinmes

vvith et hyl acetate. The conbi ned organic | ayers were
ried over SO4 and, evapor e crude product. .
FurthgiBO i CRRRRYNEP CpAra T LIREY san ik wsedias sYafgsisjgtermediates
for th%}trgé?ﬂggﬁﬂgsf?tﬁ%rﬁiﬁgf%ﬂ% r?mmchla"r%f'ﬁtﬁer(ﬁﬁérﬂ%éﬁ%al active
ingredieatss whi¢ty aGh bbtainalie duwnm the nomppLiody pf tyafasmesa |, ot example by

introa(u%:}lz)n Oo‘f substituents or modification of functional groups.

In general, protective groups that may still be present in the products obtained in the
coupling reaction are then removed by standard procedures. For example, tert-butyl
protecting groups, in particular a tert-butoxycarbonyl group which is a protection form
of an amino group, can be deprotected, i. e. converted into the amino group, by
treatment with trifluoroacetic acid. As already explained, after the coupling reaction
also functional groups can be generated from suitable precursor groups. In addition, a
conversion into a pharmaceutically acceptable salt or a prodrug of a compound of the

formulae () can then be carried out by known processes.

In general, a reaction mixture containing a final compound of the formula (l) or (I') or an
intermediate is worked up and, if desired, the product is then purified by customary

processes known to those skilled in the art. For example, a synthesized compound can



ccclcLNH d Z .05 mol)
trans-[ 4-(5-Chl oro-i soqui nolin-6-yl oxy)-cycl ohexyl]-ca
WO pwa0z7s&id 18 nmg (0 tert-butyl ester (10) WeECEEP2007/011167

stirred in 2 MHCI at roomtenperature. After 2 days,
the solvent was renoved i. vac. and the residue was
purified by preparative HPLC31 8 mg of the title
compound coul d be obtained as trifluoro acetate. Rt =
0.69 min (Method #1). Detected mass: 277.2/279.2

be purifielt)sing well known methods such as crystallization, chromatography or

e e DL T
o syl PR BRI CH B! LUSGE o R ISR 6o

compoaind- Binmiarlye stedk kridven medtheds sugivas@miae guic pequehdeyanalysis,
t thod described f.ar o
NMIR, [ 288 e sssaertineing USD sanite wssr (ot acgetperiBgyA foaound of
the ilveatibs. acid tert butyl ester (10), whereas DVF was
used as solvent. Rt = 1.14 min (Method #4). Detected
mass: 377.2/379.2 (M:H+). WO 2008/ 077554
PCT/ EP2007/ 011167 . 49 . . :
IsoquiIngS Sy Sy EgaR MR RIB, Pms hod. TR eI uipg genera
schefm&s)illustlate Somée of thiipdss¥& walyste dceds isoiinolines, but do not limit
ci s-[4-(5-Chl oro-isoquinolin-6-yl oxy)-cycl ohexyl ] -carb
the peggeat veatiear t - butyl ester (12) were dissolved in
ethanol /2N HCl (1:1) and gdrresqat roomtenperature
until conpl ete conversion coufd be detected (LCMS).
Evaporati on of the solvent furnished 36 ng of the
title corpound as hydrochlorideN Rt = 0.71 min (l}ethod

#¥_~Detlect ed mass: 27X.2/279.2 (MH+). E
cis - CHitor o- | soqui_nol j yl dky) - cycl ohexyl a N
(2 ; i N
- Y .
) (i) (i)
Scheme 1:

A suitably substituted aldehyde, for example substituted by X or Y being independently
from each other hydrogen, alkyl, alkoxy or halide attached in a suitable position, can
be reacted with a suitable compound such as for example an acetal of
aminoacetaldehyde for example in a solvent like THF, chloroform or toluene under acid
catalysis by toluene sulfonic acid or another appropriate acid to give imine (ii) wherein
Q’ can be for instance methyl or ethyl, which in turn can be cyclized by different
methods to the isoquinoline (iii). For example this can be done by Lewis acid catalysis
by suitable Lewis acids like titanium tetrachloride, ferrous halides, aluminium halides
etc. at temperatures ranging from ambient to 100 °C or by reducing the imine to the
corresponding amine by action of a suitable reducing agent like sodium borohydride,
converting the amine into an amide or sulphonamide by reaction with a suitable acid
chloride and subsequent cyclization to the isoquinoline by action of an appropriate

lewis acid.



\' \ ONNH2 Starting from
4-chl oro-6-fl uoro-isoquinoline (9) and

W@ e@s0Z5/M/dr oxy- cycl ohexyl )- carbam c aci d terPChEP20D7/011167
ester the title conpound was prepared as hydrochl oride
by the nmethod described for
trans-[ 4- (5-chl oro-i soqui nol44- 6-yl oxy) - cycl ohexyl ] - ca
rbamc acid tert-butyl ester (10) foll owed by
deprot ection using 4AM hydrochloric acid in
|sopropanol Rt 0.79 mn (Method #1). Detected

/279.1 (N%FH)

ci y7 ASRY: e hoxy-i soqui nol i n-6-yl ox }ed
(15 O NF2—NO Starpi p

7- ng | uor o-i soqui nol ?Dﬁeg\z 7) ‘

ci ¥- (4 hydr oxy-cycl ohexyl )- carbamc acid tert- b

ester the title conpound was prepared as
triquoQQFcetate by the method described for
trans-[4-(5-chl oro-isoqui nolin-6-yl oxy)-cycl ohexyl [(iga
rbamc acid tert-butyl ester (10) foll owed by
deprotection using 4M hydrochloric acid in
SCheWEb%topanol and purification via preparative HPLC. Rt
0.62 mn (Method #2). Detected mass: 273.19 (M-Ht).
MD 2008/ 077554 PCT/ EP2007/ 011167 50 General procedure
The afbnvetcbtﬁamdcﬁ-ﬂuoroeisoqubmﬁnes @i ecare e asacted| witth shi$aMétH1 /Py
r ox qU|noI|ne§ tsun u-reacti
y

subs%t%ﬁar@l I|c5) vytpqzr&me REEHH e(tgguﬂyd?rp : each oﬂter for
exan‘&g&;e glﬁggg,egl-k?% nf%(tf@g%liﬁﬂg?é’for@x‘émﬂé%M}ﬁhaloyl in the

preseaticet dfylaseciichaahDB, aesiuno cartxinade waspdieiny hydride to give the

corrob e ARG st ik hfles (GTHERRVS: T SolRea vi
this niéthel RkehafbAithdéAbe rraeﬁétea teﬁ |§ahs\(ﬁthP@/ar$lﬂ{BJth@hbﬁ§I|ty is present,

derivative (reagent 1) and mol of the desired,
be repgledpwith suitakle etwate@mfdtetqmesa@ethe preyengss obd deducima agent like

sod:u?‘r?ﬂ’fa:]ée?&y\é@%\(/)@pgﬁ%% s?:ogilljlljrﬁqggrbﬁ ?#eséﬂgﬁdlﬂﬁ&)@@orohydnde ina

suitab¥erdoiyent e ia ehelpresenvasoffd tfvtatﬁreﬂithdrhﬂ/mg @gemtuﬂxevmslecular sieves
washed wi th di chl oronmet hane and t he organl c |layer
or a spitaRlejorthp esteryf hig amiQogiapn rWEhX/H?Yﬁ( tQige "Pﬁﬁ,*@d\kﬁ‘ en |n|t|al step

like fﬂtﬁéﬁr?ﬂe% € ferffol Al @ﬁ&ﬁﬁ éﬂred over magnesi um

e an evaporate ude product was purified
by preparative HPLC to yield the boc protected

Isoqum&ﬁteeéjerR/a%ves tlke (iv) can be obtained as free bases or as various salts like
for example hydrochlorides, hydrobromides, phosphates, trifluoroacetates, suifates or
fumarates. The salts obtained can be converted into the corresponding free base by
either subjecting them to ion exchange chromatography or for example by alkaline
aqueous treatment and subsequent extraction with suitable organic solvents like for
example methyl tert. butyl ether, chloroform, ethyl acetate or isopropanol /

dichloromethane mixtures and subsequent evaporation to dryness.

The general methods for the preparation of isoquinoline derivatives as described
above can be readily adapted to the preparation of the compounds of the formula (l). In
the following examples the preparation of the compounds of the present invention is

outlined in more detail.



General procedure for renoval of the boc-group: The
starting material was dissolved in 2M hydrochloric
W@200d/0z## stirred overnight. To conpounds w tPCTBR2007/011167
aqueous solubility, nmethanol or di oxane was added
until a honpgenous sol ution was obt ai ned.
Al ternatively, 4M hydrochl or4& acid in isopropano
was used to deprotect the conpound. The reaction
m xture was |yophilised and the deprotected product
mas obt ai ned as the correspondi ng hydrochl oride of the
am ne. The foll ow ng exanpl es were

ACCO%de‘ihﬁdO{'%Wmu axamRIEBE6H PETH andintengsdrisg olkistate byt not to limit

11167 51 C CCOE(9E O E
the pPQE/EEE%%%% co 00 Ea)E A UOA O a) ( a) LU E)Sz a)

>Ov) Cao0 4 > O OXUCOXUl 0" X Ucn O~, co
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various embodiments of this invention are included within the invention disclosed

herein.

LCMS methods

Method #1
Column: YMC J'sphere 33x2 4um
Gradient: (ACN+0.05% TFA) : (H,0+0.05% TFA)
5:95 (Omin) to 95:5 (2.5 min) to 95:5 (3.0 min)
Flow: Tmi/min
Method #2
Column: YMC J’'sphere 33x2 4um
Gradient: (ACN+0.05% TFA) : (H,0+0.05% TFA)
5:95 (Omin) to 95:5 (3.4min) to 95:5 (4.4min)
Flow: 1ml/min
Method #3
Column: YMC J'sphere 33x2 4um
Gradient: ( ACN+0.08%FA : H,O0+0.1%FA)
5:95 (Omin) to 95:5 (2.5min) to 95:5 (3min)
Flow: 1mi/min
Method #4:
Column: YMC Jsphere ODS H80 20 x 2 4 uM
Gradient: ACN : H,O0+0.05% TFA
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4:96 (0 min) to 95:5 (2.0 min) to 95:5 (2.4 min)

Flow: 1 ml{/min

5-Chloroisoquinoline-6-ol (1)
Cl

N OH

N
0.61 mL (1.02 g, 7.6 mmol) of sulfuryl chloride were added to a solution of 1.0 g (6,9
mmol) of 6-hydroxy-isoquinoline in 30 mL of dichloromethane. Three drops diethyl
ether were added and the reaction was stirred at room temperature for 5 h. The
solvents were removed by distillation and the remainder was treated with aqueous
NaHCOj; solution. The precipitate was filtered, washed with water and dried to give 1.1
g (89%) of 1 as a green-yellow solid.
'H-NMR (de-DMSO): 6 = 11.37 (1H, s), 9.18 (1H, s), 8.50 (1H, d, J = 6 Hz), 8.00 (1H,
d, J=88 Hz), 7.83 (1H, J =6 Hz), 7.44 (1H, d, J = 8.7 Hz).
MS: m/z = 180 (MH").
5-Bromoisoquinoline-6-ol (2)
Br
| N OH
N~
7.9 mL (19.18 g, 120 mmol) of bromine were added dropwise to a suspension of 17.42
g (120 mmol) of 6-hydroxy isoquinoline in 250 mL of chloroform at room temperature.
After stirring for 2 h, ethyl acetate was added. The precipitate was filtered, washed with
ethyl acetate and dried. Aqueous NaHCO3; solution was added carefully. The
precipitate was filtered and washed with NaHCO; solution until the filtrate had a pH of
8. Drying gave 23.78 g (88%) of 2 as an off-white solid.
'H-NMR (ds-DMSO): & = 11.30 (1H, s), 9.13 (1H, s), 8.48 (1H, d, J = 5.9 Hz), 8.02 (1H,
d, J=88Hz), 7.78 (1H, J = 5.9 Hz), 7.40 (1H, d, J = 8.8 Hz).
MS: m/z = 224 (MH").
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(2,2-Dimethoxy-ethyl)-(4-fluoro-benzyl)-amine (3)
-

@)
F
P
NH

12.4 g of 4-Fluorobenzaldehyde were dissolved in 100 ml of toluene and reacted with
10.5 g 2-aminoacetaldehyde dimethylacetal and 1.90 g (10 mmol) p-toluenesulfonic
acid monohydrate for two hours at a Dean Stark apparatus. The solution was allowed
to cool down, extracted with saturated sodium bicarbonate, water and brine, dried over
magnesium sulfate and evaporated to dryness. The crude product was dissolved in
100 ml of ethanol. 1.89 g of sodium borohydride were added portionwise. Stirring was
continued overnight. For workup, acetic acid was added until no gas evolution could be
observed. Then the solution was evaporated to dryness, taken up in dichloromethane
and washed twice with water. The organic layer was extracted with brine, dried over
magnesium sulfate and evaporated to dryness. The obtained crude product (20 g) was
used without purification. Ry = 0.86 min (Method #1). Detected mass: 182.1 (M-OMe’),
214.2 (M+H").
N-(2,2-Dimethoxy-ethyl)-N-(4-fluoro-benzyl)-4-methyl-benzene-sulfonamide (4)

O/
F ’/I\O/
N
//S
0

20 g (2,2-Dimethoxy-ethyl)-(4-fluoro-benzyl)-amine (3) were dissolved in 120 ml of
dichloromethane. 20 ml of pyridine were added. At 0 °C a solution of 23.8 g p-toluene
sulfonic acid chloride in dichloromethane was added dropwise. The reaction was
allowed to warm to room temperature and stirring was continued until conversion was
completed. For workup, the reaction mixture was extracted twice with 2M hydrochloric
acid, twice with sodium bicarbonate and once with brine. The organic layer was dried
over magnesium sulfate, evaporated to dryness and the obtained crude product was
purified by silica gel chromatography to yield 22.95 g of 4 as an orange oil. Ry = 1.71
min (Method #4). Detected mass: 336.1 (M-OMe").
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7-Chloro-6-fluoro-isoquinoline (6)

N
cl =

Starting from 3-chloro-4-fluoro-benzaldehyde, the title compound was prepared by the
same reaction sequence as 6-fluoro-isoquinoline (5). Ry = 0.77 min (Method #2).
Detected mass: 182.1/184.1 (M+H").

7-Methoxy-6-fluoro-isoquinoline (7)

Starting from 3-methoxy-4-fluoro-benzaldehyde, the title compound was prepared by
the same reaction sequence as 6-fluoro-isoquinoline (5). Ry = 0.70 min (Method #4).
Detected mass: 178.1 (M+H").



54 - 4) NUU + MMN (Dcncua) cu EaNMco co
coLa) d U O0~J~rrr Oa EcOcOti N co

W@ 087554 O OO COc.6c.6 (6 ECa) c d Opcr/EP20n/011167
cuOCOO05=0E0 OOEO=> 0> UUculLvU- =
UCE 4 >%~" > MC4a) p)_a) XCLi XMi XC C

v) 02 NOEto OE 0 UAc*Uo. Co UAO Co CO

aL uUud) LL C

5-Chloro-6-fluoro-isoquinoline (8)
Cl

=N

7.0 g (38.1 mmol) 6-Fluoroisoquinoline (5) were dissolved in 60 ml concentrated
sulfuric acid. At 0°C 10.18 g N-chlorosuccinimide were added. After 1 h another 6.2 g
of N-chlorosucciminide were added and the solution was warmed to 50°C. Two more
portions of 5.2 g N-chlorosuccinimide were added successively and stirring was
continued at 50 °C until the reaction was complete. The reaction mixture was cooled to
room temperature, poured on ice and adjusted to pH 10 by addition of sodium
hydroxide. The precipitate was filtered off, taken up in dichloromethane and washed
with aqueous sodium hydroxide. The organic layer was dried over magnesium sulfate,
evaporated and the crude product was purified by preparative HPLC to yield 4.04 g of
the desired product as trifluoroacetate. R; = 0.97 min (Method #2). Detected mass:
182.0/184.0 (M+H").

4-Chloro-6-fluoro-isoquinoline (9)
Cl

| AN

N~
A solution of 1.5 g 6-fluoro-isoquinoline (5) in 4.5 ml sulfuryl chloride was heated to 60
°C in a microwave reactor (CEM Discovery) for 8 h. After cooling to room temperature
the mixture was poured on ice and extracted three times with CHCI3. After drying over
Na,SO, the solvent was distilled off and the crude product was purified by flash
chromatography to yield 930 mg of 9. Ry = 1.37 min (Method #1). Detected mass:
182.0 (M+H%).

trans-[4-(7-Chloro-isoquinolin-6-yloxy)-cyclohexyl]-carbamic acid tert-butyl ester (10)
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450 mg (0.21 mmol) trans-(4-Hydroxy-cyclohexyl)-carbamic acid tert-butyl ester were
dissolved in 25 ml N,N-dimethyl acetamide. Under an argon atmosphere, 101 mg (4.2
mmol) sodium hydride were added and the mixture was stirred at room temperature.
After 30 minutes, 250 mg (0.14 mmol) 7-chloro-6-fluoro-isoquinoline (6) were added
and the solution was heated to 80 °C. After 4 h, the solvent was removed under
reduced pressure. The residue was taken up in H,O and extracted three times with
ethyl acetate. The combined organic layers were dried over MgSO,4 and evaporated.
The crude product was purified by preparative HPLC, which delivered 18 mg of the title
compound. R; = 1.38 min (Method #1). Detected mass: 377.2/379.3 (M+H").

trans-4-(7-Chloro-isoquinolin-6-yloxy)-cyclohexylamine (11)

N
X cl NH,

18 mg (0.05 mmol) trans-[4-(5-Chloro-isoquinolin-6-yloxy)-cyclohexyl]-carbamic acid
tert-butyl ester (10) were stirred in 2 M HCI at room temperature. After 2 days, the
solvent was removed i. vac. and the residue was purified by preparative HPLC. 8 mg
of the title compound could be obtained as trifluoro acetate. Ry = 0.69 min (Method #1).
Detected mass: 277.2/279.2 (M+H").

cis-[4-(5-Chloro-isoquinolin-6-yloxy)-cyclohexyl]-carbamic acid tert-butyl ester (12)
Cl
N N)J\ 0
H
Starting from 5-chloro-6-fluoro-isoquinoline (8) and cis-(4-hydroxy-cyclohexyl)-
carbamic acid tert-butyl ester the title compound was prepared by the method
described for trans-[4-(5-chloro-isoquinolin-6-yloxy)-cyclohexyl}-carbamic acid tert-

butyl ester (10), whereas DMF was used as solvent. Ry = 1.14 min (Method #4).
Detected mass: 377.2/379.2 (M+H").
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cis-4-(5-Chloro-isoquinolin-6-yloxy)-cyclohexylamine (13)
Cl

- Q
Nx NH

50 mg (0.13 mmol) cis-[4-(5-Chloro-isoquinolin-6-yloxy)-cyclohexyl]-carbamic acid tert-

2

butyl ester (12) were dissolved in ethanol/2N HCI (1:1) and stirred at room temperature
until complete conversion could be detected (LCMS). Evaporation of the solvent
furnished 36 mg of the title compound as hydrochloride. R¢ = 0.71 min (Method #1).
Detected mass: 277.2/279.2 (M+H").

cis-4-(4-Chloro-isoquinolin-6-yloxy)-cyclohexylamine (14)
Cl

N
= NH

Starting from 4-chloro-6-fluoro-isoquinoline (9) and cis-(4-hydroxy-cyclohexyl)-

2

carbamic acid tert-butyl ester the title compound was prepared as hydrochloride by the
method described for trans-[4-(5-chloro-isoquinolin-6-yloxy)-cyclohexyl]-carbamic acid
tert-butyl ester (10) followed by deprotection using 4M hydrochloric acid in isopropanol.
Rt = 0.79 min (Method #1). Detected mass: 277.1/279.1 (M+H").

cis-4-(7-methoxy-isoquinolin-6-yloxy)-cyclohexylamine (15)

SOASH

N

= (0] NH
|

Starting from 7-methoxy-6-fluoro-isoquinoline (7) and cis-(4-hydroxy-cyclohexyl)-

2

carbamic acid tert-butyl ester the title compound was prepared as trifluoroacetate by
the method described for trans-[4-(5-chloro-isoquinolin-6-yloxy)-cyclohexyl]-carbamic
acid tert-butyl ester (10) followed by deprotection using 4M hydrochloric acid in
isopropanol and purification via preparative HPLC. R = 0.62 min (Method #2).
Detected mass: 273.19 (M+H™).
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residue was washed with dichloromethane and the organic layer was washed twice
with 1N sodium hydroxide, twice with water and once with brine, dried over magnesium
sulfate and evaporated. The crude product was purified by preparative HPLC to yield

the boc protected coupled product.
General procedure for removal of the boc-group:

The starting material was dissolved in 2M hydrochloric acid and stirred overnight. To
compounds with poor aqueous solubility, methanol or dioxane was added until a
homogenous solutlon was obtained. Alternatlvely, 4M hydrochloric acid in isopropanol
was used to deprotect the compound. The reaction mixture was Iyophlhsed and the
deprotected product was obtained as the corresponding hydrochloride of the free

amine.

The following examples were prepared according to this protocol (Table 1):
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The examples 16 and 17 were also synthesized using a similar method as described
for the synthesis of 12 and 13. The respective starting materials are 6-fluoro

isoquinoline (5) and either cis or trans 4-amino-cyclohexanol hydrochloride.

(3-Fluoro-benzyl)-[cis-4-(isoquinolin-6-yloxy)-cyclohexyl]-amine (20)
= 6)
Nx N/\©/F
H

100 mg (0.36 mmol) cis-4-(Isoquinolin-6-yloxy)-cyclohexylamine (16) were dissolved in
15 ml dichloromethane. At room temperature 53.6 mg (0.43 mmol) 3-fluoro
benzaldehyde, 29.5 mg (0.36 mmol) sodium acetate, 10.8 mg (0.18 mmol) acetic acid
and freshly dried molecular sieves were added and the reaction mixture was stirred at
room temperature. After 1 h 91.2 mg (0.43 mmol) sodium triacetoxy borohydride were
added and stirring was continued. After 3 h additional 2 equivalents of sodium
triacetoxy borohydride were added and the reaction was stirred until complete
conversion could be detected. For working up, acetic acid was added to destroy
excess boron hydride reagent and the mixture was filtered. The filtrate was dissolved
in dichloromethane and washed twice with saturated sodium bicarbonate solution. The
organic layer was separated, dried over MgSO4 and evaporated. Final purification by
preparative HPLC delivered the title compound as trifluoro acetate, which was
dissolved in 1 N HCI. Lyphilization furnished the corresponding HClI-salt. After a
second lyophilization from H,0, 28.6 mg of the desired compound could be obtained
as hydrochloride. Ry = 0.96 min (Method #1). Detected mass: 351.3 (M+H").
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4-(Isoquinolin-6-yloxy)-cyclohexanone (27)

A suspension of 9 g triphenylphosphine (bound to polystyrene, Argonaut, 1.6 mmol/g,
14.4 mmol) and 1.57 mL (1.74 g, 10 mmol) diethyl azocarboxylate in 100 mL
dichloromethane was stirred for 10 min under argon atmosphere. Then 1.45g (10
mmol) 6-hydroxy-isoquinoline and 1.58 g (10 mmol) 1,4-dioxa-spiro[4.5]decan-8-ol
were added. After 40 min 1.39 mL (1 g, 10 mmol) triethyl amine was added and the
reaction was allowed to shake for 16 h at room temperature. After filtration the organic
layer was extracted with 1N NaOH, dried over Na,;SOy, filtered and concentrated in
vacuo.

The crude material (2.2 g) was dissolved in 200 mL acetone and 10 mL water. 1.5 g
(7.9 mmol) of para-toluene sulfonic acid were added and the reaction was heated to
reflux temperature for 6 h. Then the solvents were distilled off. The remainder was
dissolved in dichloromethane and was extracted with aqueous Na,COj; solution. After
drying over NapSOy, filtration and removal of the solvents the crude product was
purified by flash chromatography to yield 1.19 g of 27 as a white solid.

'H-NMR (de-DMSO): 6 = 9.16 (1H, s), 8.41 (1H,d, J = 5.8 Hz), 8.05 (1H, d, J = 8.9 Hz),
770 (1H,d, J=5.8 Hz), 7.51 (1H,d, J = 2.5 Hz), 7.36 (1H, dd, J = 8.9 und 2.5 Hz),
5.04 (1H, m), 2.44 (4H, m), 2.22 (2H, m), 2.11 (2H, m).

MS: m/z = 242 (MH").

General procedure for preparation of 4-(isoquinolin-6-yloxy)-cyclohexylamines

[ 7
N .~ N/R'

|
R

1.2 eq amine and 2.5 eq MP-triacetoxyborohydride (Argonaut, 2 mmol/g) were added
to a solution of 60 mg (0.25 mmol, 1 eq.) 4-(isoquinolin-6-yloxy)-cyclohexanone (27) in
2 mL dry THF and allowed to shake for 16 h at room temperature. Upon completion

the polymer was removed by filtration and washed with THF. Removal of the solvent



Uot ONO +OCOCO Uti = NNN Nfa+ N Mc M
coM Ca Ncoto CEOOO a Oa) | Ua) J U=
WQ@2008007554 - 0 0 0 Z=2S UO OO8L2 Z E XeCQ/EPNO7/WN167
WD 2008/ 077554 PCT/ EP2007/011167 63 X a) o ca CO X

E
57

gave the crude product which was purified by preparative HPLC if neccessary. The title

compounds were obtained as a mixture of cis and trans isomers.
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80 The relative stereochem stry of 70 was confirmed by

t his—attermative symnmthesTs:
[ 4-|@ sgauinhpl i n- 6-)(1:&5 oxy) - cygl ohexyld&%- di met hy| - am ne
(708 120 Fal N Ni 13 a
Kot = D D
o [ap) (42
6
= o ™
E g o 3
L = o o
(]
#*
23
g E -~ —
- Q@
=
= A LA
T = = =
S5 5 5
& 5 > 5
® c = € L
E s 2 £z
(1] c - Q) -6 -~ [)
z 5 2 B £ 2 3
w g E E 3 £ E
2 » O % o o g
£ = £ 8 o £ 9
O <+ £ © Y E ®
5 o S ©
© = % I %
z g )
5 © z 5
c 9 @2 9
83 © o
O:i O:é
= < > \ I < > \
\I I
3
©
9 (o} (@)
o

Example #

71

72




435 ng para-formal dehyde (5.2 mmol, 2.2 eq.) were
added to a solution of 660 ng 16 (2.4 mmol) in 5.4 ¢
W@ 3@80t7534 formi ¢ acid. The m xture was heat ed PCI/ERf0DUXI1167
for two hours. Another 0.25 equivalents of para
formal dehyde were added and the mixture was heated
again for 2 hours to reflux 8@nperature. After cooling
the solvent was renoved in vacuo. 5 m 2 N aqueous
NaOH and CH3Cl/i-Propanol 3:1 were added. The m xture

The rwaﬂwfei dtén@o@ﬁehi&tﬁpgh?@ wakeardirineddgethishaiterhatias Bynidesis:
mbi ned fractions were evaporat ed and the crude

[4- ('SBHB'@QBB Sndexyheyaiekexwhydipathramingd/ObLc
chr omat ogr aphy. The prouct ¢ps dissolved in 10 niL

I sopropanol . 5-6 e ol was added and
0 yleld 200 ng of
g ~2-Chl oro-N-d

the solvents were
the title conpou 3

i met hyl am nonet hyl ene- 5- fornyl-benzene?ulfonan1de (73)
00~SHO Cd 5049 (22.8 nnDI)

435 189 P oAl Sh VR (5 S HET0h 2 0V Sadii 10" 33Rui6R b 680 mg 16
(2.4 rﬁh{m’}uh&d h@ew@(f?f&hﬂ@bmd %@trﬁlxtd@r\ﬁaﬁﬁééféd tBnefltk for two
m xture was refl uxed f . After cooling to room

hours. Ansthert 28 equivalents afipaia fvmaldghvdﬁjwm addegi @ndihemixture

was S8 ARUE TR~ B oA ABRL B o v

remoSé€ih Va8 mi 2rN Bguepus NGOG tandnCH; G- Probahél Bi1nwere added.
(Met hod #12t Det ected mass: 275.1/277.1
%

The fElX@FfﬁdM@)S Hlteredthropughsa £ Sxpattn@wﬁfﬁﬁﬂ waﬁmngﬁm;ﬁw@md
a8 aner e JAHAnC IRl s mugsody wpasafve HPLC

chrorﬁﬁtB’gEéiﬁQD?/OlllG? 81 CL - 11NN O-a 0 NN H o 34

The RIBYUG 25 BIRROIMSSh I3 bPPRIoBAPPb A5 NoYIEH Bhispprananpl was added
and tﬁé%)) \)@?niseweﬁé féfﬁbV&ﬁj i Vaé.ldﬂ(? 9@9’2@5‘91%2%6% it cefnpound as a

triet m ne were added. After reaction
hydrom'lorsierred 30 mn, 65 ng (1.1 mmol) acetic acid, 60
ng (0.22 mol ) 2-

2-Chloro-N-dimethylaminomethylene-5-formyl-benzenesulfonamide (73)

5.0 g (22.8 mmol) 2-Chloro-5-formyl-benzenesulfonamide were dissolved in 50 ml
dichloromethane. 4.08 g (34.3 mmol) dimethylformamide dimethylacetal were added
and the mixture was refluxed for 2 h. After cooling to room temperature, the solution
was washed twice with H,0, dried over magnesium sulfate and evaporated. 5.16 g of
the crude product were obtained and used in the next step without further purification.
R; = 1.14 min (Method #1). Detected mass: 275.1/277.1 (M+H").

2-Chloro-5-{cis-[4-(5-chloro-isoquinolin-6-yloxy)-cyclohexylamino]-methyi}-N-
dimethylaminomethylene-benzenesulfonamide (74)



chloro-N-d
i met hyl am nonet hyl ene-5-f or nyl - benzenesul f onam de (73)

W rWsH7ES§hl y dried nolecul ar sieves were addeBCHEBRODHEI1167
m xture was stirred for 30 mnutes at room
tenperature. A solution of 20.5 ng (0.33 nmol) sodi um
cyanoborohyd ride in 1 m rrﬁi hanol was added and the
m xture was allowed to stand at roomtenperature
overni ght. The solvent was renoved i. vac. The residue
was di ssol ved i ! di chl oronet hane, washed with 1 N

NaOH and brine, dri over MgSO4 and evaporated. 53
ng of the dYTpo Bre isolatedas,cru
product apd -l@ thh our i g cNrelN~Rrt =
0.87 mn (NMethoo-#4). Detécte 3502/ 537.1

(MrH+) . 2-Ch @

| or o- 5- {[4 (5-chl oro-isoqui nol i n- 6=yT ox¢g) - cycl ohexyl am

i noj - yl }- benzenesul fonam de (75) Cl o S . O NH2
34 mg (-1 mmqlp ¢ise-(3-Chjorggsaguinolin-6-yloxy)- cyclohexylamme (13) were

dussoﬁﬁmh%m ﬁ/(l) cﬁHsﬁrLa“%? w (8.22 WA AHEBdrinG W Yddd Atter the

reactmrimw;tlaed mﬁ)rmimﬁSmmg (Hehmenely atétiv aoidd 80 (nidg (0.22rmramol) 2-
d in 5 et hano wer e

2 m 2N ded )
Ch'orarhf,rdtrn%t M%w'upmmeﬂ@— -ﬁcan}v&beg@egl?fp@@nadﬁ <‘7$na§nd freshly dried
mo|eémbvgi@weswe?e the Md&ure \gagshﬁé qaﬁsmnut at room

di ssol ved 1 n an neutrali ze |ng
temp@taduner. dcs@ution ef RaS Mgl (033 thraoij sddlued pyarmt;orehyjdmaa img1 ml

e S s G B e i o
overn@ﬂ‘i’(I TREQRN R WY rentdvaithi. 4at! TRE redi@lié W dib§aved Gy cl o
hexyl Laam ne (76) WD 2008/ 077554 PCT/ EP2007/011167 82

d|chlqrome't Re,Nvashed with d@béﬁa@ld@ngfbrm drieg qver Mo $wand evaporated.

53 my g i find EBRHUAS = Se8taRet e BRI BhR%ssbinout furter
purifieatiBro IR, CoMBFaRINMetabY Gl). DBtekteamass1 53520537 1 VR HY,

trinmethylorthoformate was stirred at room tenperature
for 1 h. Then a solution of 321.6 ng sodium

T T T

benzdesuifedaotidef/$as conpl ete after 10 min. Then the
sol vents were renocyed i n vacuo and the product was

i sol ated via prepa ative HPLC to yield 41 ng of the
title conpou BAR et at e.
O
\\
0]

CI

53 mg 2-Chloro-5-{cis-[4-(5-chloro-isoquinolin-6-yloxy)-cyclohexylamino}-methyl}-N-
dimethylaminomethylene-benzenesulfonamide (74) were dissolved in 5 ml ethanol. 2
ml 2N NaOH were added and the mixture was heated to 65 °C. After 5 h, the solvent
was remoived i. vac., the residue was dissolved in H,O and neutralized by adding 1 N
HCI. The precipitate was filtered and dried, to yield 23 mg of the title compound as
hydrochloride. R = 0.89 min (Method #1). Detected mass: 480.2/484.2 (M+H").

Cyclopropylmethyl-[trans-4-(isoquinolin-6-yloxy)-cyclohexyl}-amine (76)



Rt = 0.89 mn (Method #1). Detected mass: 297.3
( MtHH) .

W@BR@SOyS5opr opyl met hyl -t rans- 4- (i soqui nol i n- GREI/BRYOPF/@11167
ycl ohexyl]-amne (77) 1 0 """a NN V-1 The title
conmpound as trifluoroacetate was isolated as side
product in the reaction des82ibed for
cycl opropyl net hyl -[trans-4- (i soqui nol i n-6-yl oxy)-cyclo
hexyl]-amne (76). Rt = 0.97 mn (Method #1).

Det ect ed nass: .2

5-Chl oro-6-(1,f4 YT r o[ 2 dec- 8-yl oxy) -i soqui nol
ine (78) C /NI ngy nmol

1, 4- Di oxa- spi r ofg< 5] decan- 8- ol™~wer e Nl s din 50 m
DVF and 224 ng (5.61 nmmol) sodi um hdri dg;(GO% wer de
added. After stirring for 30 mnutes at room

A suswmmbﬂﬂé@zlmg $@I2L$tmmolm‘ral8d-a (e guinctin- Wﬁx)/) cyclohexylamlne
- uor o- |squ|no
(17), 2ddeHL é’r’ﬁfhy'n%mfﬂex( ufe e, I@e% )38%@11"@9 Qyclogr 9@@nepa,qbaldehyde

(0.3 Aol Vpﬁ&fﬁn@ﬁﬁ.%mﬁ’&ﬁ&%ﬁ%%@&rﬁ%%% st @QFH&@%perature for 1

equl va of 1, 4-di oxa-spiro
h. Theodi sotutigniof 321 8eng sodiiled triacetoxy boromairides 1c2hminmeie 8 eq) and

72 piaediact (Brher a4 L D WES 488aF The jediction was

comp‘lkl‘l@%ffterrel‘d)Ufﬁﬁ\OI THeRSthi' DIverits wéréfréﬁliéﬁe%ﬁ vha#& andRhé rﬁ)rod uct was
O and extracted three times with ethyl acetate.

lsolatedrvaﬂ peapasatie HPLGieyieldwi engiof the tileceormpsand aﬁdnﬂuoroacetate.
R = EEPRRDIMRingd 1) 0o B ods 2R M B of ubl o whi ¢ o

isolated. Rt = 1.15 mn (Method #1). Detected nass:

5- Chl oro-6-(1,f,

tenperature. After 1 h, 2 m TFA werle add and t he

TFA were added and the tenperature was increased to
descnitbetdwfoui|oqbloprmpmmleﬂné-[manls—l4lz(&oq$mholm Ny HQYB-cyalohargidmine (76).

precipitate was filtered off. After drying of the
Bis-cydartaifiethy! 043‘59.%5\5ﬁultg;"roxyOX&CYC'%%eXzVAO%fQ'Q%%”a

ine (78) wer

tenperature was i ncreased to 50 After 5 d at 50 C,
The tﬁ%\%ﬂo%p&ﬁ&és %ﬁhor&@@etaf@%g né’cﬂaf%saééﬂd@"ﬁgdh& lﬁgﬁ% reaction
R, = 0.8 m&UMethod 31) PetellS mass: 351.2 (M+H).

precipitate, 549 ng of the title conpound could be
OO N- 549 ngy
|ro[ de c 8 yl oxy) -i soqui nol
ed in 0 (3 ). 1 m
TFA was added and’t he 'xture WelS NIH‘ room
2 m TFA were added. After one di ti onal day, 2 m
to room tenperature an m xture was d

5-Chloro-6-(1,4-dioxa-spiro[4.5]dec-8-yloxy)-isoquinoline (78)

seped

887 mg (5.61 mmol) 1,4-Dioxa-spiro[4.5]decan-8-ol were dissolved in 50 ml DMF and
224 mg (5.61 mmol) sodium hydride (60%) werde added. After stirring for 30 minutes
at room temperature, a solution of 815 mg (4.49 mmol) 5-chloro-6-fluoro-isoquinoline
(8) in 10 ml DMF was added and the mixture was heated to 100 °C. After 4 h one



phases were separated and the aqueous phase was
extracted with dichl oronethane. The conbi ned organic
WO 200810%75%&r e dri ed over MgSO4 and evapor at ed. PET/BP2007/011167
final purification by preparative HPLC, 533 ng of the
title conpound as trifluoroacetate were obtained. Rt
= 0.88 mn (Method #4). Det B3 ed mass: 276.2/278.2
( MtHH+) .
[ 4- (5- Chl oro-i soqui nol i n-6-yl oxy)-cycl ohexyl]-cycl ohex
additiphabeguiealeBOdf CY-dibxa-spird[4] Qdd&énm oHaNDsélGQ&)i Bydisdel were added
PCT/ EP2007/ 011167, 84 100 ngy (0O
and sfirring was soptingedat ABPi k- ARtar 3 - m's%&%\@rﬁ@%m'd be

oo TSR, B 4G, v

residwulashakgm apiin eHz@aﬂd mgtr(a@te@ﬁthmmtioneamith ethyt detatel The

e dr ed no I Si t reaction S .
combiiad piganis v e e bPa YRE MaE Qe g svapatated., 153 obtained
orangiPbita. PP Y icerstffied T Bl oBTEIY) cBeh afi 2“52"??@%%?““‘5 Becipitate
was filered off Aﬁapdrymgmfethemnelcmam@lM%n‘gomf\lbeiltlercqnwund could be

: achieved, . For the reacti S

sotatBf Rer dt 5 At (B $1 L eGaBARRES 0 Pl L VD
by adding solid NaHCO3. After evaporation of the
solvent, the residue was taken in H20 and

4-(5-@Rlorerisasingline@-yiaxy-syaiohaxaneng 6f$mst hane. The
combi ned organic |ayers were dried over MySO4 and
evaporated. Final purificati on by preparative HPLC

gave 69 ng of the deshxe 5. trifluoroacetate,
whi ch was dissolved in @ yoph| Ilzed to

1.08/1.15 mn (Method #1) Det ected rmss 359 3/ 361. 3
549 nﬁEa%Hﬂz -m¥¥8| L}Zél@ﬁﬂ@ryélé‘ﬂ 49&&5%%%?4 ﬂlﬂ&ﬁé’ ylo&& @@quﬂwollﬁé (78)

were dissolved i |n 20 ml THF/H20 (3:1). 1 ml TFA was added and the mlxture was
stirred at room temperature. After 1 h, 2 ml TFA were added and the temperature was
increased to 50 °C. After 5 d at 50 °C, 2 ml TFA were added. After one additional day,
2 ml TFA were added and the temperature was increased to 100 °C. After 5 h, the
reaction was allowed to cool down to room temperature and the mixture was diluted
with dichloromethane and H,O. Solid NaHCO3; was added for neutralization. The
phases were separated and the aqueous phase was extracted with dichloromethane.
The combined organic layers were dried over MgSO,4 and evaporated. After final
purification by preparative HPLC, 533 mg of the title compound as trifluoroacetate
were obtained. R; = 0.88 min (Method #4). Detected mass: 276.2/278.2 (M+H").

[4-(5-Chloro-isoquinolin-6-yloxy)-cyclohexyl]-cyclohexyl-amine (80)
Cl

SOROVe

N
H
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100 mg (0.36 mmol) 4-(5-Chloro-isoquinolin-6-yloxy)-cyclohexanone (79) were
dissolved in 10 ml methanol. After adding 73 mg (0.73 mmol) triethyl amine, 108 mg
(1.09 mmol) cyclohexylamine, 218 mg (3.63 mmol) acetic acid and freshly dried
molecular sieves, the reaction was stirred at room temperature. After 30 minutes, a
solution of 68 mg (1.09 mmol) sodium cyanoborohydride in 2 ml methanol was added
and the reaction was kept at room temperature until complete conversion was
achieved. For working up, the reaction mixture was filtered and the filtrate was brought
to alkaline pH by adding solid NaHCO3. After evaporation of the solvent, the residue
was taken up in H,O and extracted three times with dichloromethane. The combined
organic layers were dried over MgSO,4 and evaporated. Final purification by
preparative HPLC gave 69 mg of the desired product as trifluoroacetate, which was
dissolved in 2 N HCI and lyophilized, to yield 45 mg of the corresponding HCl-salt. R; =
1.08/1.15 min (Method #1). Detected mass: 359.3/361.3 (M+H").
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WD 2008/ 077554 PCT/ EP2007/ 011167 87
ci s-[4-(5-Bronp-isoqui nolin-6-yl oxy)-cycl ohexyl]-carba
wor@sacis4 tert - butyl ester (85) Br OO N/ Op¢dEPid07/011167

4.33 mL (5.75 g, 33 Mol ) of diethyl azo dicarboxyl ate
were added to 18 g (68.75 nngl) of triphenyl phosphi ne
in 500 nL of dichl oronethaneBt 0C and stirred for 15
mn. 6.16 g (27.5 mmol) 5-brono-isoquinolin-6-o0l (2),
5.92 g (27.5 mol ) (trans-4-

cis-[4h(5dB mrye-dsax] uiineliny 6yl mey) eysioheayl]-datlearhichadiy terebutyl ester (85)
3.81 nL (33 mmol ) triethyl am ne were added. The
mxture was stirred Plor 4 days. The precipitate was
removed by filt s wi th dichl oronethane
and the sol ve pf f. Ohe crude
product was pgurifj $ on?ﬂbgraphy usi ng
et hyl acet at el'nef ent’Mo ove 77 9
(249% of 85 R = 1.37 mn (I\/let hodH#1) . Det'ect ed mass:
421.1/423.1 (MtH+) . General procedure for

4.33 sz(575 godpImmgl)wafidiethyl azo dicarboxylate were added to 18 g (68.75

mmofff aghisrinti SRR PEUE R ey mane gt q sgnd pfied for 15

min. 6\d6a (x7 . blarqel $dethb@§bdtﬁn@|m61m ©2)4 5r9mg (22 Mrdol)/\@ﬁansA-

dded t | ut f
hydr iyl BB TS aa o . SREANd Sy Bheadmimely tigthy

t |
amm%rﬁe%déﬁgpr 2@% gﬁlgﬁ}ﬂa vga:‘air %tﬁlrlréccigg%r tg‘&éi%sl ﬁﬁﬂrec%?ﬁzm rbmoved
by filthsitaom) washekdukbith dd:hldromajhamé] and ¢l sblyents were distibed off. The

orudq BAUERBRS SRS t Hashue Bnase@rBy NG RNV ARt nhsptane as
eIuerﬁ‘tt?;‘gﬁ@‘%Z?a% g )G'); %Fﬁa’%’{orén—'% %Wﬁalrng&%@r#‘Qnﬁ)ei&t@& nMss:

The organic yer was
421. ‘Is{é%ﬂa(Mad-l )dried and the solvent was distilled off.
The remai nder was subjected to preparative HPLC. The
Boc group was renpoved by dissolving the internediate
GendrAl ﬂr%@@ﬂ@r@%@@&[]ﬂl @@U?blh?%lth Bis-[3-(6- tNoH% lsloﬂ|umolln 6-yloxy)-
i sopropanol . The preci ate was isol ated
cyclohexyll-gaibamic Ia¢ldstﬂ'féb\dfé/ este6(@5)no hydrochl or| de
precipitated or the purity of the precipitate was
unsati sfactory. In these cases the solvent was
2M Aduebis N2dCsfsonatibr ﬂIEZ heinBidnghemol VR 2q. )pMas fadeéd ey a solution of 81
reparative HPLC e foll ow ng exampl es we
mg (£§MW@§|1Z%@) @& Cisg 4t (Priroma- mump&lﬁr%ybyy) ws:'ohexyll -carbamic acid

tert-b%wl)%/s{y7(55)“&?@’.?5&9(67.5 %&ﬁ%f tﬁ@correspondlng boronic acid in 3 mL

of DME. Argon was bubbled through the reaction mixture for 10 min. Then, 23 mg (0.1

eq.) Pd(PPh;)4 were added and the reaction was stirred at 95 °C overnight under
argon atmosphere. After cooling 2 mL of water and 10 mL of ethyl acetate were added.
The organic layer was separated, dried and the solvent was distilled off. The remainder
was subjected to preparative HPLC.

The Boc group was removed by dissolving the intermediate in isopropanol and addition
of 5-6 N HCl in isopropanol. The precipitate was isolated by filtration.

In some reactions no hydrochloride precipitated or the purity of the precipitate was
unsatisfactory. In these cases the solvent was distilled off and the remainder was
purified by preparative HPLC.

The following examples were synthesized using this method (Table 6):
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ci s-[4-(5-brono-isoqui nolin-6-yloxy)-cycl ohexyl]-

carbam c acid tert-butyl ester (85) Under argon

at nosphere 1.2 eq. of the st@hnane and 0.1 eq. of

Pd(PPh3) 4 were added to a solution of of with

ci s-[4-(5-brono-isoquinolin-6-yl oxy)-cycl ohexyl]-carba
Generalpraceduret for Cdupﬂlplg veitht eis-[4-§5)bromodisotjuinblih-@-yierg)-cyclohexyl]-

The reactl on e éed to 100C in a mcrowave
carbgraig G tert=p \fg Y) for 1 h. After cooling to room

tenperature vvater and ethyl acetate were added. The

m xture was filtered through a Celite cartridge,
Undewasgmﬂaumod;prmrbw 2 agevhithe stadnama @edtC. Ateed of PAkRPbs)uuere added

to.a QB ahid vt cargus b sving5yp-sleelbEAR R pffcarbamic acid

tert- bUE}‘I B&tE{BS] M 4 Pnl'o? @&ueﬁénﬂhe pektionddad heatéa‘ to51cﬁo°@ Q@

i sopropanol precipitate was isol ated by
mlcroanlerralactm (CEM@|$¢Q\4e®w fng1d)<arrpl es were synthesi zed

hi t hod (. Tabl e 4
After B30l oprE TR e ptehang Shil Aetaseliete qdsa. Tnggmixture
was filelNed through a Celite cartridge, washed with ethyl acetate and concentrated.

The crude Boc protected product was purified by preparative HPLC.

The Boc group was removed by dissolving the intermediate in isopropanol and

addition of 5-6 N HCI in isopropanol. The precipitate was isolated by filtration.

The following examples were synthesized using this method (Table 7):
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EI O 'uama 0 I _ 40U d) NzO 200 a) E
4t 0) x w WD 2008/ 077554 PCT/ EP2007/ 011167 94
W@® 200807 5 or 0- 6- f | uor o-i soqui noline (95) C /PCL/EP2087/¢11167

(23.1 mmol ) 7-Chl oro-6-fluoro-isoquinoline (6) were
di ssolved in 90 m conc. sulfuric acid. At room
tenperature 7.34 g (55 mol )94 chl or osucci ni ni de were
added. 5 The solution was heated to 50 C and anot her
3.67 g (27.5 mml) N-chlorosucci ni m de were added.

5,7-DigHI6ro-6 fluined-Rpqeiedlimeg96) at room tenperature, the
reaction was again heated to 50 C and another 18.35 g
(137.5 mmol ) N-chl orosucci ni nf‘de were added duri ng
the next 8 h. For working~up he Freaction m xture was
poured on ice. The aqufous tion was adjustedt to
al kal ine pH wi th sodi unnQydroxid The precipitate 10
was filtered off and extracted thi%e tines with

j ¢hl h . '
5 o (47 PR rChRg R PlifreclsP AL PR (o R i PARERR I pBuplicone.
sulfurflca ??lﬁgﬁ@gﬁr’lﬁ ?(ieigigtb:rﬁt#ré FrEpg 85 bk IN-sRRresRtiniid®Were added.

The salufipn wag heatqy thdOre-arkhanether BrH76d (2 62y nmaNuhderpstccinimide

were @dﬂ%d.( 2@(& Qanding overnight at room temperature, the reaction was again

heated to 50 °C and another 18.35 g (137.5 mmol) N-chlorosuccinimide were added
during the next 8 h. For working up, the reaction mixture was poured on ice. The
aqueous solution was adjustedt to alkaline pH with sodium hydroxide. The precipitate
was filtered off and extracted three times with dichloromethane. The dichloromethane
phases were dried with magnesium sulfate and evaporated to yield 1.09 g of the title

compound, which was used without further purification.

trans-4-(5,7-Dichloro-isoquinolin-6-yloxy)-cyclohexylamine (96)
Cl

N
X Cl NH

Starting with 5,7-dichloro-6-fluoro-isoquinoline (95) and trans-(4-hydroxy-cyclohexyl)-

2

carbamic acid tert-butyl ester, the title compound was synthesized following the
protocol described for trans-{4-(5-chloro-isoquinolin-6-yloxy)-cyclohexyl]-carbamic acid
tert-butyl ester (10). Purification of the obtained Boc-protected crude product by
preparative HPLC, followed by treatment with trifluoroacetic acid gave the title
compound as trifluoroacetate, which was dissolved in 2 M HCI. Evaporation of the
solvent gave the desired product as HCl-salt. Ry = 0.94 min (Method #1). Detected
mass: 311.2/313.2 (M+H").

cis-[4-(7-Chloro-isoquinolin-6-yloxy)-cyclohexyl]-carbamic acid tert-butyl ester (97)
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25

N C NH2 15 Starting with
5, 7-di chl or o- 6-f| uor o-i soqui noli ne (95) and
WO eRO7T584 hydr oxy- cycl ohexyl )- carbam ¢ aci d tRCT/ERWDYI11167
ester, the title conpound was synthesized foll ow ng
t he protocol descri bed for
trans-[ 4- (5-chl oro-i soqui nol - 6- yl oxy) - cycl ohexyl ] - ca
rbamc acid tert-butyl ester (10). Purification of
t he obtai ned Boc-protected crude product by 20

preparative HPL folh@ 6 reatrrent Wi th
trifluoroacetid aC| o tIe ond as
trifl uoroacet aing u s o MHCI

Evaporat| on of the soI veht gave the o‘ésn red product

Startl éf%lcgpﬁbugro(ﬁ;ﬁg nohaé'@ an<§JI cus 4 h)%rto%-tc?/glohexyl) carbamic
acid tertsmﬁ&ré&eﬂlh@mtalmumm was ry;bérém) B&?@dl HesSarited for

amc acid tert-butyl ester Gi@h WO 20 8/0 554
trans#éb rawo7isoquinelmn- 69Hoxy)ew axyll-cacbamig aciddedtitutyl ester (10). Ry

- 1.0 Qe Yoy BELERAENIARS! 477 21000 2 Thher)

I OX cyc car’ amc ac:ld ‘tert-butyl
ester the t|t| e conmpound was prepared by the protocol

described fo
0'3'41(7%0'[04'5()%tE‘I‘?I“BTQJWiO%hﬁY‘H%'P?WJ@T‘W%()%@ cycl ohexyl ] -ca
rbamc acid tert- buty ester blO) = 1.07 mn

(Met hod #4). Detectgd 2 ( MrHH+) .
6-y| cycl ohexyl am ne
Ci N

Ci s-4-(7-Chl oro-isqg
ro-i soqui nol i n-6- Kloxy -cycl ohex

(98) / O N\ / C aN
cis- [4a(r?r@L%@@Q%HW'EU@;M'O)@@WP'O@@XY ~RAEd3r0icHRgH tﬁ"egt'&ﬂ ester (97) was
deprc{t@!:tleavfhr%hgelr\g%gfﬂ%dqﬁ%%hpgﬁq%rf t?%ns—4 (7-chloro-isoquinolin-6-yloxy)-

Or o-1 soqui no
cyclohgxylaininey (Bt)iinendthahol /2MeiCixrof). Aftéi\lcblﬁble(té cbhverdidrerthe

solutigh s HoUSRT I alaline gH 5K AERING, e do i b dgueous solution

was %?t#&é@&reé%@%ftﬁ%mofdﬁﬁ& ahé e %ﬁg)med O(Atggrnéc layers were

| or onet hane e conbi ne organi c ers
dried dwiee Mgh@s ami 8@aparaded v bipd catdedprotinet was qbemﬁeddnycﬁilicml

chrorhatpofasdhy (ChefetF 1 b M OFE AR Yolowasby picirative HPLC,

after meﬁm@%s%a afsreeuemsggoé%e é@h@éﬁﬁ Bfafe, R = 0.69 min (Method

or oacet Method ~ #1). Detect
#1). Detesteddnass: 2MHM+H").
(2, 2- Di net hoxy-ethyl)-(3,4,5-trifluoro-benzyl)-am ne
(99) F O11-~ F
(2,2-Dimethoxy-ethyl)-(3,4,5-trifluoro-benzyl)-amine (99)

F o~
F
]@V o
N
F
Starting from 3,4,5-trifluorobenzaldehyde, the title compound was prepared following

the method described for 2,2-dimethoxy-ethyl)-(4-fluoro-benzyl)-amine (3). R; = 0.79
min (Method #4). Detected mass: 250.1 (M+H").

N-(2,2-Dimethoxy-ethyl)-4-methyl-N-(3,4,5-trifluoro-benzyl)-benzene-sulfonamide (100)
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15

20

20 Starting from3,4,5-trifluorobenzal dehyde, the

title conpound was prepared followi ng the nethod
waele®sniised for PCT/EP2007/011167

2, 2-di net hoxy-ethyl )-(4-fluoro-benzyl)-amne (3). Rt =

0.79 mn (Method #4). Detected mass: 250.1 (MrH+). 25

N- (2, 2-Di meth oxy-et hyl ) - 4- n8® hyl -

N-(3,4,5-trifluoro-benzyl)-benzene-sul fonam de (100)

WD 2008/ 077554 PCT/ EP2007/011167 96 F O F O F N SO

O Starting from e
(2, 2- Di net hoxy-ethyl)-{3, 4, 5- tlofluoro benzyl ) -am ne
dvvas redfollovvlngthe

xy et hyl) -

(99), the title

met hod descri bed for

N- (4-f1 uoro- benzyl

Rt:176mn(l\/btod 4). .

( MEHY) . 567Tr|fluor0|soq@|no (101) F FI N

~ F Cyclisation of N(2,2-d

i met hoxy-ethyl)-4-nethyl-N-(3,4,5-trifluoro-benzyl)-be
Startingefmm (2@- Eimefdmam'aﬂbyll 138)5-trifluone-bepzyipamide 89), theititle

uor o ave the .desi :
compclipg i e e aadhs comipd Fe5ehOe fNie metrgy-otv)-
N-(4- ﬂﬁbﬁ‘f béhAM-4-phéthl/i-Bahzere-BiiforkirRide (NELP?S R76/min WMethiod #4).
(Met hod 3?) Det ected mass: 184.0
Dete@tegmaﬁss 20 (M[ﬁb‘rb i soqui nol i n-6-yl oxy) - cycl ohexyl am
ne (102) FO 15 NCIII \ F NHZ Starting from
5,6,7-trifluoro-isoquinoline (101) and
5,6,7 ST rifluofe-iststiumgliney@lodhexyl ) - carbami ¢ acid tert-butyl
ester, the Boc-protected intFerrredi ate was prepared by
t he nmet hode described for
trans-[4-(5-chl oro-isoqBi | oxy) - cycl ohexyl]-ca
rbamc acid tert- butyl e$ Deprot ecti on usi ng
standard procedures (seg 11 0 1}Ngave the title

Cyclisation of N-(2,2-dimethoxy-ethyl)-4-methyl-N-(3,4,5-trifluoro-benzyl)-benzene-
sulfonamide (100) by the methode described for 6-fluoro-isoquinoline (5) gave the
desired isoquinoline, which was isolated as trifluoro acetate after final purification by
prep. HPLC. Ry = 1.15 min (Method #1). Detected mass: 184.0 (M+H").

cis-4-(5,7-Difluoro-isoquinolin-6-yloxy)-cyclohexylamine (102)
F

Starting from 5,6,7-trifluoro-isoquinoline (101) and cis-(4-hydroxy-cyclohexyl)-carbamic

2

acid tert-butyl ester, the Boc-protected intermediate was prepared by the methode
described for trans-[4-(5-chloro-isoquinolin-6-yloxy)-cyclohexyl}-carbamic acid tert-
butyl ester (10). Deprotection using standard procedures (see 11 or 13) gave the title
compound, which was isolated as trifluoro acetate after prep. HPLC. Subsequent
treatment of the obtained trifluoro acetate with 2N HCI, followed by lyophilisation gave
the corresponding HCl-salt. R; = 0.86 min (Method #1). Detected mass: 279.1 (M+H").
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15

20 compound, which was isolated as trifluoro acetate
after prep. HPLC. Subsequent treatnent of the
W@pRaorss# tri fl uoro acetate with 2N HCl, fol | oOM&EHEP2007/011167
| yophi lisation gave the corresponding HCl-salt. Rt =
0.86 mn (Method #1). Detected mass: 279.1 (MtH+). WO
2008/ 077554 PCT/ EP2007/01116%/ 97 Gener al procedure
for the reductive am nation reaction: 0.25 nmol of the
am ne building block (hydrochloride) was weighted into
Generaleprmoeadunedior thei tmiucﬁvmamlnatlm herdctiont hof orm ate was

0.25 %\Orlgoeld,ﬂf tﬁ%%rr]rape é&il% blpgf kl’&%éé%9na¥)5w é)lgtrég ﬁ{poqhe reaction
tube. | I'mf ﬁﬁﬁemgl értﬁ'bf*&Yﬁ‘ﬁé?té WY 446&d, thERTY. 25?: Rindi é’fttHé e afony!

stirred f at room t enper dt ure, cool
compob@ddin Q25nh1r H&forasdlldé,sfnllgwpd dyyat. sdngwl ()2 Bo*nmmﬂ |n case of

dinydiS T ) o e THRlHbe WhseSied e g oort Fragefesyrel hen

coole@lta -H0 °Cha s /i1 &f atfk@éhmbkéwﬁedtsgldtm Né’IGIB(OAc)3 (1 25 mmol) in

enper ature. Stirrin was conti nued over
DMF w@ﬁﬁdmeﬁeléawscé byd.22mmak metw@apl@dﬂwnuﬁure W@S stlrred for 30

i i L SIHRE L S S R e over
nlghtl@lt @@om tefiperatife @BmMifwakr Waedadded 9Rd ehel sﬁﬁfehte‘:\der@eﬂaporated
in i solc))(r opanol (5-6M, left at room

The fﬁé\‘i’p‘@r"&@%ﬂ@se @ﬂnnd}MF altcfr@sieqyamsmnqe fiftetsa@8d pusstiied by prep.
HPLG. rﬁ‘?@ﬁuﬁféoegbcio%c}(é g)ege 8ol VOUdhocH pic |‘%'ﬁ$sodfr8p%r96ﬁ5 _6M), left at

cases; the al ned pro s had to be purl
roomsempedaturerevetmyghty dnx,nteHIFaiufh 2 Iml whtes anddresze-diied fo yield the

nyaregploragso B ape RS Hbn raitsH ESUEE ek e Rurfiefa Seoond time
by pr%) N—lﬁQCNI@%es%océyesoihecﬁnalgr&&@wer‘é iSbiBtedast@Ffudtbhietates
(Table 8). O X O X OXOCLO, U a)
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Synthesis of intermediate 144

F F Cl
F step1 _N,OH step2 N
~N
O 0] Cl
140 141 142
F Cl

N N

BocNH =
144

143

Step 1:

188 g of 5-Fluoro-indanone-1 (140) were dissolved in 1.8 | of diethyl ether, 50 ml of
EtOH saturated with HCl were added at 0°C and 1.1 | of a 15% ethyl nitrite solution in
ether was added over 1 hour.

The solution was allowed to stir for an additional 3 hours to reach room temperature,
then the solvent was removed partially and the precipitated product was collected by

filtration.

Step 2

129 g of the product from Step 1 was added to a mixture of 170 g of PCls in 2 | of
POCI;. Then gaseous HCI was added at 0°C until saturation of the solution was
reached. The remaining mixture was heated to 60°C for 6h, the solvent partially
removed in vacuo and the residue was hydrolyzed on a crushed ice/water mixture. The

precipitated product was isolated by filtration.

Step 3

155 g of crude product from Step 2 were added to a mixture of 740 ml HOAc and 330
ml HI (57%) containing 53 g of red phosphorous. After heating to reflux for 4 hours, the
solution was treated with concentrated NaOH (until pH = 8) and the precipitated

product was isolated by filtration.

Step 4:
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16.5 g of (cis-4-hydroxy-cyclohexyl)-carbamic acid tert-butyl ester were dissolved in
210 m| of diglyme and treated with 4.1g 50% NaH under nitrogen. The resulting
mixture was stirred for 1h at room temperature, then 14.8 g of the product from Step 3
were added. The mixture was allowed to stir for 1 day at room temperature, then 100
ml of toluene were added and the resulting mixture was washed with water 3 times.

The organic phases were collected and the solvent was removed in vacuo.

General procedure for derivatization of the 3-position of 144

R
Pd(OAc),

XANTHPHOS

NH
t 5
BocNH step BocNH _N

E}R
EtOH HCI
step 6

Step 5:

100 mg of compound 144 and 1.1 equivalents of the corresponding aniline were
dissolved in 5 ml of dioxane, 350 mg of Cs,COj3, 20mg of Pd(OAc), and 60 mg of
XANTHPHOS are added and the resulting mixture was heated to reflux under nitrogen
until the starting material was consumed. (reaction was monitored by LCMS) The

solvent was removed in vacuo and the residue was subjected to chromatography on a
HPLC system.

Step 6:
The products of Step 5 are dissolved in 5 mi of ethanol saturated with gaseous HCI.
After stirring for 5h the desired product is isolated as its hydrochloride by removal of

the solvent in vacuo.
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The following examples were synthesized as hydrochlorides following this general

procedure (Table 9):

Table 9

No.

Compound

Chemical Name

RT

[min]

Method
#

Detected
Mass
[MH']

145

v

HN

WO [ l
N
= NH,

cis-[6-(4-Amino-
cyclohexyloxy)-
isoquinolin-3-yl]-
(3-methoxy-

phenyl)-amine

1.07

364.23

146

0]

HN

~

cis-[6-(4-Amino-
cyclohexyloxy)-
isoquinolin-3-yl]-
(4-methoxy-

phenyl)-amine

1.06

364.21

147

O

N

Z NH,
Cl

N
Z NH,

cis-[6-(4-Amino-
cyclohexyloxy)-
isoquinolin-3-yl]-
(3-chloro-phenyl)-

amine

1.15

368.15

148

Ci

N~
NH,

cis-[6-(4-Amino-
cyclohexyloxy)-
isoquinolin-3-yl]-
(4-chloro-phenyl)-

amine

1.16

368.15
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Detected
) RT |Method
No. Compound Chemical Name i Mass
fmin] # .
[MH"]
/ is-[6-(4-Ami
o) O0— cis-[6-(4-Amino-
\o cyclohexyloxy)-
149 isoquinolin-3-yl}- 1.05 1 424 .46
N~ 0) (3,4,5-trimethoxy-
1
m ON phenyl)-amine
Q cis-[6-(4-Amino-
N== cyclohexyloxy)-
1560 N o .y ) y v) 0.95 1 336.12
H\”/j©/ \O\ isoquinolin-3-yl}-
N~ . .
NH, pyrazin-2-yl-amine

trans-2-(4-Hydroxy-cyclohexyl)-isoindole-1,3-dione (151)

O

(T N
HO"" O

5g of trans-4-cyclohexanolamine hydrochloride, 4.88 g of phthalic anhydride and 7.8

mL of tributyl amine were mixed and heated to 150 °C for 10h. The mixture was cooled

to room temperature, the solid was dissolved in dichloromethane and extracted with

1N HCI, evaporated to dryness and filtered over silica to yield 7.9g of 151 as a
colorless solid. Ry = 1.28 min (Method #1). Detected mass: 228.0 (M- H,O+H").

6-Methoxy-isoquinoline (152)

I0®
\O =

6-methoxy-isoquinoline (152) could be prepared by a similar reaction sequence as

described for the synthesis of 6-fluoro-isoquinoline (5), starting from 4-methoxy

benzaldehyde. R, =

0.65 min (Method #2). Detected mass: 160.1 (M+H").
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C) EXTM WT W 2008/ 077554 PCT/ EP2007/011167 110
w@EwBlEss4s of internmediate 144 F- | \ stepl F PCWENDBI/011167

step2 FI V' \ C [/ iN 140 O 141 O 142 Cl step3 F I \

\ C stepd | A iNIiN BocNH143 144 Step 1: 5 188 ¢

of 5-Fl uoro-indanone-1 (140) "ere dissolved in 1.8 1

of diethyl ether, 50 M of EtOH saturated with HCl

wer e added at OC and 1.1 1 of a 15%ethyl nitrite

solution in ether was added over 1 hour. The solution

s allowed to stir an additional 3 hours to reach
4- Eth\rg\/@grﬂ‘? reaqHinoling Iﬂg?’)the sol vent was renoved

parti aIIy and the precipitated product was coll ected
by 10 filtration. Step 2 129 g of the product from
Step 1 was added to a m xtu of ?\lg of PCI5 in 2 I
of

/
~o0

6 g of 6-Methoxy-isoquinoline (152) were dissolved in dry THF. Under argon a 1M
solution of potassium triethylborane (37.7 mL) was added dropwise. The solution was
stirred for five hours, then iodoethane (3.3 mL) was added dropwise. The solution was
stirred overnight, cooled to 0 °C and 96 mL of 1N NaOH and 36 mL of 35% sodium
peroxide were added. After gas evolution stopped, water and dicholoromethane were
added, the aqueous layer was extracted three times with dichloromethane ,the organic
layer was dried over sodium sulfate and the solvent was removed in vacuo.

The residue was purified by silica gel chromatography to yield 1.96 g of product 153.
R = 0.95 min (Method #1). Detected mass: 188.1 (M+H")

4-Ethyl-isoquinolin-6-ol (154)

HO

1.69 g of 4-Ethyl-6-methoxy-isoquinoline (153) were dissolved in dichloroethane and
stirred with 1.7 mL of boron tribromide at room temperature for 3 hours and one
additional hour at 40 °C. The solution was poured on ice water, pH was adjusted to 9
by addition of sodium hydroxide and the solution was extracted with dichloromethane:
isopropanol 3:1. The organic layer was evaporated to dryness and the product was
purified by silica gel chromatography to yield 980 mg of 154. Detected Mess: 173.9
(M+H") (ESI)
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PCCl 3. Then gaseous HClI was added at OC until
saturation of the solution was 15 reached. The
WO 2008/07158y m xture was heated to 60C for 6h, tP&I/EP2007/011167

solvent partially renoved in vacuo and the residue

was hydrol yzed on a crushed ice/water m xture. The

preci pitated product was i soll& ed by filtration. Step

3 20 155 g of crude product from Step 2 were added to

a mxture of 740 mM HOAc and 330 m H (57%
2-[cissaid-EthylIngoGIinglin6-ylogy phyadetexytltisoindbleet , 3ndiahe {55 )0
reflux for 4 hours, the solution was treated with
concentrated NaCH (until pH = 8) @nd t
product was isolated by filtration.
2008/ 077554 PCT/ EP2007/ 011167 111

; TheOesuItlng
roomtenperature, then
14.8 g of the pripduct from Step 3 were added. The

m xture was allowed to stir for 1 day at room

rature, then 100 i ftolu ed and
157 (@T AL SegUMORD-E! (10 A B G Fansgr(draioR Ky clohexyl)-
t t
isoindde. 05 SR (R IS e i E %@W?’“ e et on
perfuofodeuyl]hemd]phiosphinie were @spézm@@elow AnmL of YHF. The solution was

coolef{f Gl 5 drla 076 (1 H, 2da 2048 rporiayiRpRnin 2o arboxylate,

dlssoﬁie@qnﬁmll%@ﬂrﬂ: Whs %@G%p\;\f% ane sbidtiGiPwayabfiied &f room
the corresponding aniline were

temperature and stirred overnight, filtered over a fluoroflash cartridge and the residue

was purified by HPLC. Upon evaporation of the solvent, the product was isolated as

the TFA salt. 180 mg with R; = 1.51 min (Method #1). Detected mass: 401.3 (M+H").

cis-4-(4-Ethyl-isoquinolin-6-yloxy)-cyclohexylamine (156)
N™ /O/NH
A o)

170 mg of 2-[cis-4-(4-Ethyl-isoquinolin-6-yloxy)-cyclohexyl]-isoindole-1,3-dione (155)
were dissolved in 1 mL of methanol. 3.6 mL of 2M methylamine in methanol were
added and the solution was stirred overnight. Another 0.5 mL of the methylamine
solution was added and stirring was continued for another night.

The solution was evaporated, taken up in 1M HCI and extracted with ethyl acetate.
The aqueous layer was lyophilized and purified by HPLC, the resulting product was
converted into its HCI salt by taking it up in 0.1M HCI and subsequent lyophilisation.
The reaction yielded 71 mg of cis-4-(4-Ethyl-isoquinolin-6-yloxy)-cyclohexylamine as
its hydrochloride (156). R; = 0.79 min (Method #1). Detected mass: 271.2 (M+H").
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di ssolved in 5 m of dioxane, 350 ng of Cs2CC03, 20ng
of Pd(QAc)2 and 60 ng of XANTHPHOS are added and the
WO 208107158 m xture was heated to refl ux under PCT/EB2PETI011167
15 until the starting material was consuned. (reaction
was nonitored by LCVS) The S%| vent was renoved in
vacuo and the residue was subj’ected to chromat ography
on a HPLC system Step 6: 20 The products of Step 5
are dissolved in 5 m of ethanol saturated with
Detempisatiors ofHRho kiddseeinhdhtitiomi ng for 5h the desired
product is isolated as its hydrochl oride by renoval of
t he solvent in vacuo. WD 2008/ 077554 PCT/ EP2007/ 011167

To méégur-él"ﬁhé-‘kmé%‘é‘ lﬂﬁlbﬁ’tmtg? VAl werd @@t%'rrﬁﬁiéoaéccordlng to the
hydrochl orides follow ng“this general procedure

foIIOV\(er@bhﬁo%l 5 Table 9 Detected RT Method No. Conpound
Chemical Name Mass [mn] # [MH] o~ cis-[6-(4-Amno
cycl ohexyl oxy)- 145 HN o isoquinolin-3-yl]- 1.07 1

Buﬁeﬁ%rﬁ@ T R&ﬁ,}%‘% Bﬁﬁsﬁﬂzs@h%&{ée’rigg‘ 38B% A'riton X100; 2% DMSO,

exyl o

1mM|[$rrqu1mM N@@zﬂ5pCﬂwéﬁy¥P3ﬁ¥P21 HN o (4-met hoxy- NH z
rE%/ & am ne Ci s- t[6 (4- Am no- Xcl ohexyl ox(\S?J

Enzyme OCKIl or ROKa) (Upstate, Catalog # 14-451 Lot #24880U) 0.1 ng/pl

Final concentration of ATP in reaction mixture 40uM

Biotinylated substrate, diluted to 0.25uM with buffer described above (without ATP)

1. 10ul Tris buffer ( Inhibitor)

. Add 30 pL of enzyme solution

. Start the reaction with 30uL of mix substrate/ATP/ATP33

. Incubate for 20 min at room temperature

. Stop reaction with 30puL of 50 mM EDTA

. Transfer 50 pL of stopped solution to Streptavidin Flash Plate plus, Perkin Elmer,
SMP 103A

. Incubate for 30 min at RT

8. Wash 4 times with 300 pl of PBS/0.1% Tween 20

o 0 b~ 0N

\l

9. Radioactivity in the well was determined
No. IC50
13 +++++
14 +++++
19 +++++
23 +++++
26 +++4++
38 +++++
44 ++++
45 ++++
52 ++++
54 4+
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147 HN O isoquinolin-3-yl]- 1.15 1 368. 15
(3-chloro-phenyl)- Ni i NHZ am ne ci

W@ R®SPBSE4- Am no- cycl ohexyl oxy) - 148 PCT/EP2007/011167
i soqui nolin-3-yl]- 1.16 1 368.15 HN O
(4-chl oro-phenyl )- N NHz awiqg WD 2008/ 077554
PCT/ EP2007/ 011167 113 Detect'dd RT Method No.
Compound Chem cal Nanme Mass [mn] # [ MH]
Cis-[6-(4-Amino O O O/ cycl ohexyl oxy) 149

sgsoqlii nplip-3-yl]- 1.05 1 424.46 N O'a

699,4,b-h&ugetnoxy Cl N N phenyl)-amne rN
! .

€+S 16+{ﬁ ArHno- "- cycl ohexyloxy)- 150 HO 0.95 1
7236, 12 *+++4 gloqui nol i n-3-yl]- N NH2 pyrazin-2-yl - anine

Tdr ang- 2++4-+Hyidr oxy- cycl ohexyl ) -i soi ndol e- 1, 3-di one

8@191 9++HQQ 5g of trans-4-cycl ohexanol am ne

hydrgchtort+de, 4.88 g of phthalic anhydride and 7.8
8 +++++

90 +++++
96 +++++
147 ++++
149 +++++
150 ++++
156 +++++

The given activity is denoted as the negative decadal logarithm of the ICg5q (plC50) as

follows:

+: plC50 <3.0
4 3.0<piC50 < 4.0
+++ 40<plC50<5.0
++++: 5.0<plCsn <6.0
+++++ 6.0 <plCsp
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5 nm of tributyl am ne were m xed and heated to 150 C
for 1 Oh. The m xture was cooled to roomtenperature,
W@ b@8sTissd was di ssol ved in di chl oronmet hane aneCT/EP2007/011167
extracted with 1 N HC, evaporated to dryness and
filtered over silicato yield 7.9g of 151 as a
colorless solid. Rt = 1.28 nil8 (Met hod #1). Detected
mass: 228.0 (M H2O0+H+). 10 6- Met hoxy-i soqui nol i ne
(152) ~ CO 6-nethoxy-isoquinoline (152) could be
Clainr epared by a simlar reaction sequence as descri bed
for the synthesis of 6-fluoro-isoquinoline (5),
starting from 4-nmethoxy benzal dehyde. Rt = 0.65 mn

( ss: 160.1 (M+rH+). WO

1. 2(%8%%@9@%%()&%%%@%857 11167 114
4- Et hyl - 6- met hoxy-i soqui noline (153) N 01 5 6 g of
6- Met hoxy-i soqui nol i ne (152) wer g Sli ssolved in dry
THF. Under argon a 1 M sol ution ‘@fNpqtassi um
triethyl borane ®7.7RyL) was added difpwi se. The

sol uti on was stlirred for five urs,,llthen i odoet hane
(3.3 m-) Wa 9 S

gas evol ution sflopped, water and di chol or onet hane were
10 added, the agueoup | ayer was extracted three tines
wi th di chl oronet Hane 8he organic |ayer was dr{led over
whersodiun1su|fate and the solvent was renoved in vacuo.
SHe residue was purified by silica gel chronmatography
to yield 1.96 g of product 153. Rt = 0.95 min (Method
_#1). Detected mass: 188.1 (MH+) 15
R11is4-Et hyl -i soqui nolin-6-ol (154) ~N HO 1.69 g of
4- Et hyl - 6- met hoxy-i soqui nol ine (153) were dissolved in
H,  dichloroethane and stirred with 1.7 niL of boron
_a D m de at roomtenperature for 3 hours and one 20
(01(%@5P?Fonal hour at 40 C. The solution was poured on
R, ice water, pHwas adjusted to 9 by addition of sodium
hydr oxi de and the solution was extracted with
NH-(@1€t8)alkyhet hane: i sopropanol 3:1. The organic |ayer
was evaporated to dryness and the product was
NHR'QFi fied by silica gel chromatography to yield 980 ny

N[(Cﬁbs%ﬂyl]fet ected Mess: 173.9 (M+H+) (ESI)
R2 is H, halogen or (C1-Cg)alkyl;

R3is

H,

halogen,
(C1-Cg)alkyl,
(C1-Cg)alkylene-R’,
OH,

O-R”,

NH2,

NHR”,
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25 WD 2008/ 077554 PCT/ EP2007/011167 115
2-[cis-4-(4-Ethyl-isoquinolin-6-yloxy)-cyclohexyl]-iso

WO pdsle7534 3- di one (155) O N~ N\ \ | O 157 neCOEP2007/011167

4- Et hyl -i soqui nolin-6-0l (154), 319 ng of
trans- 2- (4- Hydr oxy-cycl ohexyl )- isoi ndol e-1, 3-di one
(151) and 923 ng of diphenylP4-[1 H 1 H 2H,2H 5
per f uor odecyl ] phenyl ] phosphi ne were suspended in 1 niL
of THF. The solution was cooled to OC and 1.1g of
NR’"RBie- (1H, 2H, 2H, 3H, 3H perfl ourononyl)-
azodi carboxyl ate, dissolved in 1nL of THE was added
NH'C&pé‘pRMise. The sol ution was warnmed to room tenperature
and stirred overnight, filtered over a fluoroflash
cartridge and the residue was purified by HPLC. Upon
R4 isevaporation of the solvent, the product was isolated
as 10 the TFA salt. 180 ng with Rt = 1.51 mn (Method
H, #1). Detected mass: 401.3 (MH+).
halo ci s-4-(4-Ethyl-isoquinolin-6-yloxy)-cycl ohexyl am ne
alogeflse) N NH2 O 170 ng of
hydroky| Ci s-4- (4- Et hyl -i soqui nol i n-6-yl oxy) -cycl ohexyl]-iso
i ndol e- 1, 3-di one (155) 15 were dissolved in 1 nL of
CN, methanol. 3.6 nL of 2M nethyl anine in methanol were
and the solution was stirred overnight. Another
(014%5gﬁgt of the nethylanm ne solution was added and
R' stirring was continued for another night. The sol ution
" was evaporated, taken up in 1 MHCI and extracted wth

(C1-Gg)alkyleme=eR4t e.  The aqueous | ayer was |yophilized and

purified by HPLC, the resulting product was 20
converted into its HCl salt by taking it upin 0.1 M
HClI and subsequent |yophilisation. The reaction
yi el ded 71 ng of
ci s-4-(4-Ethyl -isoquinolin-6-yloxy)-cycl ohexyl ani ne as
its hydrochloride (156). Rt = 0.79 mn (Method #1).
halogeet ect ed mass: 271.2 (M-H+). WO 2008/ 077554
PCT/ EP2007/ 011167 116 Determ nation of Rho ki nase
CN. i nhibition To neasure Rho-kinase inhibiti on, 1C50
NO,Vval ues were determined according to the follow ng
protocol: 5 Buffer: 25nmM Tris pH7,5; 0,02% BSA;, 5%
(C1-C)atigt,ol ; 0, 008% Triton X100; 2% DMSO,

Rsgis

(Co-Cg)alkenyl,

R,
(C1-Cg)alkylene-(Cg-C1g)aryl,
(C1-Cg)alkenylene-(Cg-C1g)aryl,
(C1-Cg)alkylene-(C5-C1g)heterocyclyl,
CH(OH)-(C1-Cg)alkyl,

NH2,

NH-R’,

NH-SO2H,
NH-SO2-(C1-Cg)alkyl,
NH-SO52-R’,
NH-C(O)-(C1-Cg)alkyl,
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1mM DTT; 1nmM MgdA 2; O, 5pCi/wel 1 y33P ATP Enzyne:
ROCKI1 or ROKa) (Upstate, Catalog # 14-451 Lot #
wQae80upsd. 1 ng/ pl  Final concentration of ATPPCTIEP2007/011167
reaction m xture 40pM 10 Biotinyl ated substrate,
diluted to 0.25pMw th buffer described above (w thout
ATP) 1. 10pl Tris buffer ( 1@fhibitor) 2. Add 30 pL of
enzyme solution 3. Start the reaction with 30NL of mix
substrate/ ATP/ ATP33 15 4. Incubate for 20 mn at room
NH-G(@Rrature 5. Stop reaction with 30pL of 50 nmM EDTA
6. Transfer 50 pL of stopped solution to Streptavidin
C(O)M(Q&ihé@)aélfﬂ]aol us, Perkin Elnmer, SM 103A 7. Incubate
COéE{S 30 mn at RT 20 8. Wash 4 timas with 300 pl of
©) 1 % Tween 20 9. Radioactivity in the well was

C(O)QelCy- RyNo. 1C50 13 +++++ 14 +++++ 19 +++++ 23
( )+++++GB§§ 44+ 38 +++++ 44 ++++ A5 444+ 52 444+

54 +++. WD 2008/ 077554 PCT/ EP2007/011167 117 58 ++++
Re and Re, are independently of each other - Of T 90
H,
R,
(C1-Cg)alkyl,
(Cq1-Cg)alkylene-R’,
(C1-Cg)alkylene-O-(C1-Cg)alkyl,
(C1-Cg)alkylene-O-R’,
(C1-Cg)alkylene-CH[R]p,
(C1-Cg)alkylene-C(O)-R’,
(C1-Cg)alkylene-C(O)NH2,
(C1-Cg)alkylene-C(O)NH-R’,
(C1-Cg)alkylene-C(O)NH-(C1-Cg)alkyl,
(C1-Cg)alkylene-C(O)N[(C1-Cg)alkyl]p,
(C1-Cg)alkylene-C(O)N[R’]2:
(C1-Cg)alkylene-C(O)O-(C1-Cg)alkyl,
C(0)O-(C1-Cg)alkyl,
C(O)OR’
C(O)(C1-Cp)alkyl,
C(O)R’,
C(O)NH-(C1-Cg)alkyl,
C(O)NHR',
C(O)N[(C1-Cg)alkyl]R’
C(O)N[(C1-Cg)alkyl]2,
C(0)-(C1-Cg)alkylene-R’,
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96 +++++ 147 ++++ 149 +++++ 150 ++++ 156 +++++ The
given activity is denoted as the negative decadal
WO oaniskn of the 1 C50 (pl C50) as foll ows: +:PEI/EBDO#011167

3.0 5 ++: 3.0<_plC50<4.0 +++ 4.0<_plC50<5.0 ++++:
5.0<_pl C50<6.0 +++++ 6.0<_ pl C50 10 WD 2008/ 077554
PCT/ EP2007/ 011167 118 d ai 1. A conpound of the
formula (1) R2) nRA RS R R3 NR R7 5RL R8 (I)
wherein RL is H, 10 (Cl-C6)al kyl, R

C(O)BKE § Wg)aikyterieyR;, orNHR , or N[ ( Cl- C6) al kyl]2; 15 R2
is H halogen or (Cl- CG)aIkyI R3 is H,

Re and R5 together with the N-atom to which they are attached, form a (C5-C10)

heterocyclyl group;

R7is

H,

halogen,

CN,

NO»,

(C1-Cp)alkyl,
O-(C1-Cg)alkyl,
(Co-Cg)alkenyl,

R,
(C1-Cg)alkenylene-(Cg-C1p)aryl,
(C1-Cg)alkylene-R’,
CH(OH)-(C1-Cg)alkyl,
NHo,

NH-R’,

NH-SO2H,
NH-SO2-(C1-Cg)alkyl,
NH-SO2-R’,
SO2-NH>2,

SO2-NHR’,
NH-C(0)-(C1-Cg)alkyl,
NH-C(O)-R’,
C(O)N[(C1-Cg)alkyl]2,
C(O)OH, or
C(O)0-(C1-Cg)alkyl;
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20 hal ogen, (Ci1-Co6)al kyl, (Cl-C6)alkyl ene-R OH,
OR', 25 NH2, NHR', WO 2008/ 077554 PCT/ EP2007/ 011167

WA 1B8/OKRER" or NH-C(O) R'; R4 is 5 H
hydroxy, OCN, (Cl-C6)alkyl, 10 R,

hal ogePCT/EP2007/011167

(Cl-C6)al kylene-R; R5 is H,__ 15 halogen, CN, N2,

(Cl-C6)al kyl, (C2-Ce6)al kenyi22 20 R,

(Cl

- C6) al kyl ene- (C6-C 10)aryl, (Cl -C6)al kenyl ene-(C6-C
10)aryl, (Cl -0C6)al kyl ene-(C5-C 10) het erocycl yi,

Rg isCH{(1bgéiCor @B) Adymlkyl; 25 NH2, NH-R

nis1,2,3o0r4;
mis1,2,3,40r5; and

L is O or O-(C1-Cg)alkylene;

wherein

R'is
(C3-Cg)cycloalkyl,
(C5-C1q)heterocyclyl,
(Ce-C1p)aryl; and

R is

(C3-Cg)cycloalkyl,
(Cs-C1p)heterocyclyl,

(Ce-C1o)aryl,

(C1-Ce)alkyl,

(C1-Cg)alkylene-R’,
(C1-Cg)alkylene-O-(C1-Cg)alkyl,
(C1-Cg)alkylene-O-R’, or
(C1-Ce)alkylene-NRyRy; and

wherein Ry and Ry are independently of each other
(C1-Cg)alkyl,

(Cs5-C1g)heterocyclyl,

(Ce-C10)aryl,
(C1-Cy)alkylene-(Cs-C1q)heterocyclyl,
(C1-Cy)alkylene-(Cg-C1q)aryl,
(C1-C4)alkylene-NH(C1-Cg)alkyl,

NH- SC2H,
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N H SQ2-(C 1-C6)al kyl, NH S02-R, 30

NH C(O) - (Cl-C6)al kyl, WD 2008/ 077554 PCT/ EP2007/ 011167
WA2@8/0MBLC(O-R, C(O N (C 1-C6)al kyl]12, C(OCHEPWNT/O11167

C(OO(C1-C6)al kyl; 5 R6 and R6' are independently of

each other H R, (Cl-C8) aI kyl, 10

(Cl- CB) al kyl ene-R , (Cl - 06)18Bkyl ene-O (C 1-06)a | kyl ,

(C 1-C6) al kylene-OOR, (Cl-C6)al kylene-CH R 12, (C

1- C6) al kyl ene-C(O) -R , 15 (Cl-C6)al kyl ene- C(O) NH2,

(C1-C A alkgBrae- Nﬂmnesﬁlﬂ)lw R
(C1-C6) al kyl ene-C( O NH-(Cl C6) al kyl, (C

(C1 %)@WHWNH%-CGO)WMDFOG) al kyl]12, (CL

-C6)al kylene-C(O) N [R 12; 20 (C1

(C1- Cneikaflewa N apibeteronyelilal kyl, (0 O (Cl- C8) al kyl ,
C(OOR OO (Cl-C8)alkyl, COR, 25
C(O NH-(C1-O8)al kyl, C(ONHR, C(O) N[(Cl-C8)alkyl]R

wher&th G Meditte CRAIRY IRE Re CFD ahé Rg SRy ARG ofycloalkyl can
optionally be substituted one or more times by OH, OCHz, COOH, COOCHz3, NH2,
NHCH3, N(CH3)2, CONH2, CONHCH3 or CON(CH3)2 -

wherein in residues R4 to Rg alkyl or alkylene can optionally be substituted one or

more times by halogen;

wherein in residues R4, R3 to Rg (Cg-C1g)aryl and (C5-C1g)heterocyclyl are

unsubstituted or substituted one or more times by suitable groups independently
selected from halogen, OH, NO2, N3, CN, C(O)-(C1-Cg)alkyl, C(O)-(C1-Cg)aryl,

COOH, COO(C1-Cg)alkyl, CONH2, CONH(C1-Cg)alkyl, CON[(C1-Cg)alkyl]2,
(C3-Cg)cycloalkyl, (C1-Cg)alkyl, (C1-Cg)alkylene-OH, (C1-Cg)alkylene-NHo,
(Cq1-Cg)alkylene-NH(C 1-Cg)alkyl, (C1-Cg)alkylene-N[(C1-Cg)alkyl]2, (C2-Cg)alkenyl,
(C2-Cg)alkynyl, O-(C1-Cg)alkyl, O-C(0O)-(C1-Cg)alkyl, PO3H2, SO3H, SO2-NH>,
SO2NH(C1-Cg)alkyl, SOoN[(C1-Cg)alkyl]2, S-(C1-Cg)alkyl; SO-(C1-Cg)alkyl, SO2-
(C1-Cg)alkyl, SO2-N=CH-N[(C1-Cg)alkyl]2,

C(NH)(NH2), NH2, NH-(C4-Cg)alkyl, N[(C1-Cg)alkyl]2, NH-C(O)—(C1—06)aIkyl,
NH-C(0)O-(C1-Cg)alkyl,

NH-SO2-(C1-Cg)alkyl, NH-SO2-(Cg-C1g)aryl, NH-SO2-(C5-C1g)heterocyclyl, N(C1-
Cg)alkyl-C(O)-(C1-Cg)alkyl, N(C1-Cg)alkyl-C(O)O-(C1-Cg)alkyl,
N(C1-Cg)alkyl-C(O)-NH-(C1-Cg)alkyl],

(Ce-C1p)aryl, (C1-Cg)alkylene-(Cg-C1p)aryl, O-(Cg-C1p)aryl,
O-(C1-Cg)alkylene-(Cg-C1)aryl, (C5-C1p)heterocyclyl,
(C1-Cg)alkylene-(Cs-C1p)heterocyclyl, O-(C1-Cg)alkylene-(Cs-C1g)heterocyclyl,
wherein the (Cg-C1g)aryl or (C5-C1g)heterocyclyl may be substituted one to three
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WO 2008/ 077554 PCT/ EP2007/011167 121
C(OQCl-Co)al kylene-R , or R6 and R6', together with
W@ b@sBrF@som t o whi ch they are attached, form aPCIZBEPI00D)11167
het erocyclyl group; 5 R7 is H, halogen, CN, N2,
10 (C1-C6)al kyl, O (Cil-Co6)alkyl, (C2-0C6)alkenyl,
R, (C 1-Co6)al kenyl ene- ( C6- dsz) aryl, 15
(C1- Co6) al kyl ene-R , CH(O—|)-(C1-06)aI kyl, NH2, NHR,
NH SO2H, 20 NH S02- (Cl-C6)al kyl, NH S02-R, S02- NH2,
tlmesSﬁ),ZalngJp ind&ﬁeﬁﬁ@htly EkleCdhfroyi haldgeNHOH| @Of{' CN, O- (C1 -Cg)alkyl,
C(ON (C1-Co6)al kyl ]2 C(OOH or C(OO( ClCGaIké
(C1- (Wg)aﬂwtbaﬂIdzyNBMCwe%Eﬂi%m[/(Gi1@.@)alky11228%¢h+3, @DOH (O)O (C1-
hal ogen or ClOG? nisi, 2,
Ce)alkyl, SONHg, (C1-Cp)a kylene - (C1 Cs)alkyl (C1 Cg)alkylene O (C6 C1o)aryl
or O-(C1-C6)alkylene-(C6-C1Q)aryl;
or wherein (Cg-Cqp)aryl is vicinally substituted by a O-(C1-C4)alkylene-O group
whereby a 5-8-membered ring is formed together with the carbon atoms the oxygen
atoms are attached to;

and wherein aryl or heterocyclyl substituents of (Cg-C1g)aryl and (C5-C1g)heterocyclyl

groups may not be further substituted by an aryl or heterocyclyl containing group;
and their pharmaceutically acceptable salts.

2. A compound according to claim 1, wherein R is H, (C1-Cg)alkyl, (Cg-C1g)aryl,
NH-(C1-Cg)alkyl, NH-(Cg-C1q)aryl or N[(C1-Cg)alkyl]2.

3. A compound according to one of claims 1 or 2, wherein R4 is H, (C1-Cg4)alkyl,

NH-(C1-Cg4)alkyl, N[(C 1-C4)alkyl]2 or NH-phenyl.

4. A compound according to one of claims 1 to 3, wherein R1q is H, (C1-C2)alkyl or

NH-(C1-Co)alkyl.
5. A compound according to one of claims 1 to 4, wherein Rq is H.

6. A compound according to one of claims 1 to 5, wherein R3 is H, halogen,

(C1-Cy)alkylene-R’, O-R” or NHR".
7. A compound according to one of claims 1 to 6, wherein R3 is H or NHR".

8. A compound according to one of claims 1 to 7, wherein R3 is H;

NH-(Cs-Cg)heterocyclyl, or NH-phenyl.
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10.

5Lis 0 or O(Cl-C6)al kyl ene; wherein R is 10
(C3-C8) cycloal kyl, (C5-C1 0)heterocyclyl,
W@ aesityaryl ; and R' is 15 (C3-C8)cycl oal kyl , PCT/EB20C7/011167
10) heterocyclyl, (C6-Cl0)aryl, (C1l-C6)alkyl,
(Cl-Co6)al kylene-R, 20 (C 1-C6)al kyl ene-O(C
1-C6) al kyl, (C1-C6)al kyl ene R, or
(C1l- Co6) al kyl ene- NRXRy; and wherein RX and Ry are
i ndependently of each other (Cl-C6)alkyl, 25
(C5-C10) heterocyclyl, (C6-Cl0)aryl, (C1
al kyl ene- C5010het cyclyl, (C1 . )
&%%[F‘RW%@Q%W@ iopae v ? P 1}/‘@4?’314/'@'@%8\3@#1{-0
1- C6) al kyl , WO 2008/ 077554 PCT/ EP2007/ 011167 123 (C1
-C4) al kyl ene-N[ (C 1- C6) al kyl ] 2,
(Cl1-A4) al kyl ene- N (C6-C10) aryl ]2, or
(C1-C4) al kyl ene- N[ (C5- C 10) heterocyclyl]2; 5 wherein
i A ervpaurd araordrrg tarane RE'claimr7l tordi vﬂa;ergm(% is H, halogen or (C1-
al kyl ene or cycl oal kyl can optionally be substituted

Cg)alsme” or nore times by OH, OCH3, COOH, COOCH3, NH2,

11.

or

NHCH3, N(CH3)2, CONH2, CONHCH3 or CON(CH3)2; wherein

in residues RL to R8 al kyl or al kylene can optionally

bey é&hﬁbhﬁd‘%@@oﬂ?@gﬁioné%@%ﬁﬁsﬁ'mWhé}@irpﬂ‘érlsH Cl, F, methyl
wherein in residues Ri, to R8 (C6-Cl0)aryl

etiy5- C10) het erocycl yl are

12. A compound according to one of claims 1 to 11, wherein Rg is H.

13. A compound according to one of claims 1 to 12, wherein R4 is H, halogen or
(C1-Cp)alkyl.

14. A compound according to one of claims 1 to 13, wherein R4 is H, halogen or
(C1-Cy)alkyl.

15. A compound according to one of claims 1 to 14, wherein Ry is H.

16. A compound according to one of claims 1 to 15, wherein Rg is H, halogen, CN,

(C1-Cg)alkyl, (C2-Cg)alkenyl, R’, NH-(Cg-C1g)aryl or (C1-Cg)alkylene-R’.

17.

A compound according to one of claims 1 to 16, wherein Rg is H, halogen,

(C1-Cg)alkyl, (C2-Cg)alkenyl, R’, NH-(Cg-C1g)aryl or (C4-Cg)alkylene-R’.

18.

A compound according to one of claims 1 to 17, wherein Rg is H, halogen,

(C1-Ceglalkyl, (C2-Cg)alkenyl, (Ce-C1p)aryl, NH-(Cg-C1p)aryl, (C1-C2)alkyl-(Ce-

Cq

o)aryl or (C5-C1p)heteroaryl.
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unsubstituted or substituted one or nore tines by
sui tabl e groups i ndependently selected from hal ogen,
W@RH0SMIDAES4 N3, CN, C(O - (Cl-C6)al kyl, C(O) - (CLl-&si/mr3b7/011167
15 COOH, COQ(Cl-C6)al kyl, CONH2, CONH(C1-C6)al kyl ,
CON (C1- C6) al kyl 12, (C3-C8)gcycloal kyl, (Ci1-Co)al kyl,
(C1- C6) al kyl ene-OH, (C1-Co) A48/ ene- NH2,
(Cl1- Co6) al kyl ene- NH( C1- C6) al kyl
(C1- C6) al kyl ene- N[ (C1- C6) al kyl ]2, (C2-C6)al kenyl,
19. ( @Re@bpalikg@etording moﬂé)oélclqiﬂns ﬁoqsp)wmeleircﬁbaswlhalogen,
PO3H2, SOBH, SO2-NH2, SO2NH k
(C1- Gl CCacB ialkeny2CECatiamb i (Gpl 1 ibsterpacd) al kyl
SOZ 20 (Ci1-Co6)al kyl, S02-N=CH N (C1-C6)al kyl] 2,
C(NH) (NH2) , NH2, NH-(Cl Co) al kyl , N[(Cl Co6) al kyl ] 2,

20. N:Zt g%@b?gﬁa&g@éﬁ(@b Rﬂ%‘%?‘aﬁ%ﬁ rléYﬂ Rs is H, halogen,

Cl- CB Ik |- (O
methgl%ﬁg'gfﬁ'q? Eﬂ@h e{%%ﬁ'l p|’(’k"'c(’}cb)l)(o(c 1) ?36) A k)cl:l( )25 N( C

1- CG)aI kyI C(O) N H(C 1-C6)al kyl], (C6-Cl0)aryl,

A RETPRN %395&”%%? 2 My B 5 A ) togen

al kyl ene- (C5-C 10) heterocyclyl, O (C
meth&l?éé) al’kyl ene- (C5- C 10) het erocycl ylI , wher ein the

(C6-C1L O)aryl or (C5-Cl 0)heterocyclyl may be
sybstituted one to hree 2008 0 . :

22. pErFRpPOY? @fﬂ@&" 2"? atOQXﬁLYkﬁh?rﬁHéBédaé’htly
sel ected from hal ogen, OH, N02 CN, O (C1-Co)alkyl,
(C1- C6) al kyl , NH2, NH(C1l-C6)al kyl, N (Cl1-C6)alkyl]?2,

23. SPESR oG@dcc@(cﬁ?)@td 6Ae ofelawnkyl to ZOWHerein Ry is H, halogen, CN,
(C1- C6) al kyl ene- O ( C1- Co6) al kyl ,

(C1-Gyigh)al(Ex-CapmikH(Cp-CEdaleRy, R or

O (C1-C6) al kyl ene- (C6-Cl0)aryl; 5 or wherein

(C1 Qg)aume))&af% Ggcydlealkyl. | y substituted by a
O (Cl1-A) al kyl ene-O group whereby a 5-8-nenbered ring
is fornmed together with the car bon atorrB t he oxygen

atyo i . .
24. A EmBbnG oGty |on@8f oS! @25 Mndtein R7 g, palogen, CN,
r t u i tuted
Cr-Gheia Z‘?&PW é%@%iﬁ i gﬁﬁ?ﬂgé%‘?ﬁﬁfgwﬁé* and
(Cs- @éyﬁle[er@agn maceutically acceptable salts. 2. A conpound
according to claim1, wherein RlL is H, (Cl-C6)alkyl,
(C6-Cl0)aryl, NH(Cl-Co6)al kyl, NH (C6-Cl0)aryl or

. N%ﬁ%fgggznaé @él:é@ﬁgl % an@gf?: (s)u‘l?%l %Mtgéjrkﬂ]gR7 is ?—P?Iuoro chloro,

bromo, methyl, ethyl, methoxy, phenyl, nitrile, cyclopropyl, thienyl or vinyl.

26. A compound according to one of claims 1 to 25, wherein R7 is H, fluoro, chloro,

bromo, methyl or methoxy.
27. A compound according to one of claims 1 to 26, wherein R7 is H.
28. A compound according to one of claims 1 to 27, wherein mis 2, 3, or 4.

29. A compound according to one of claims 1 to 28, wherein m is 3.
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NH- (Cl-C4)al kyl, N[ (Cl-C4)al kyl]2 or NH phenyl. 4. A
conpound according to one of clains 1 to 3, wherein Rl
WO 200B{077581- C2) al kyl or 20 NH- (Cl-C2)al kyl . 5.P@I/EP2007/011167
conmpound according to one of clains 1 to 4, wherein Rl
is H 6. A conpound accordi g%7to one of clains 1 to 5,
wherein R3 is H, hal ogen, (C1l-A4)al kylene-R, OR
or NHR'. 7. A conpound according to one of clains 1 to
6, wherein R3is Hor NHR'. 8. A conpound according

to one of claims 1 to 7, wherein R3is H 30

30. plaRao aroagind ihene 8 ainRIRp. BRI Re ¢ 67 diogen or

(C1-(9 a |yglms 1to 8 wherein R3is H 5 10. A conpound
cording to one of clainms 1 to 9, wherein R8 is H,
hal ogen or (Cl- C4)al kyl. 11. A conpound according to
one of clainms 1 to 10, wherein R8 is H C, F, nethyl
31. oA edrhpbund @ctarding tooope of dlaios dr thi 3y whereiteRefis H ai (@&1-C2)alkyl
1to 11, wherein R8 is H 13. A conpound according to
one of clains 1 to 12, wherein R4 is H, hal ogen or

(Gl I .14 . ' 0 f
s2. (REqBHBLEY oIl o, o6 RERRHAY RPN PRITE W metry o
ethyI(Cl' C4)al kyl . 15. A conpound according to one of

clains 1 to 14, wherein R4 is H 20 16. A conpound

according to one of clainms 1 to 15, wherein R5 is H,

hal ogen, CN, - al kyl,, (C2- kenyl . R.

33. N (OBPRTS 2F5PY (LN GTR ne . eI i 4B 6hd-
according to one of clains 1 to 16, wherein R5 is H,
hal ogen, 25 (Cl1-C6)al kyl, (C2- OGZ;\I kenyl, R,

34. NA ¢capponng acgording (aneef slaiys dnte-33, whegeinan éninsd@nd
according to one of clainms 1 to 17, wherein R5 is H,
hal ogen, (Cl-C6)al kyl, (C2-C6)al kenyl, (C6-Cl0)aryl,

35. N ¢6p6ilAd ackbrdind o 6de af kidimé @6to 34 QYtedrgin Aiis 1.
(C5-C10) heteroaryl. 30 WO 2008/ 077554

PCT/ EP2007/ 011167
36. A compound according to one of claims 1 to 35, wherein

Re and Rg' are independently of each other
H,

(C1-Cgp)alkyl,

R’

(C1-Cy)alkylene-(C3-Cg)cycloalkyl,
(C1-Cy)alkylene-(C5-C1p)heterocyclyl,
C1-Cg4)alkylene-(Cg-C1g)aryl,
(C1-Cg)alkylene-O-(C1-Cg)alkyl,
(C1-C4)alkylene-C(O)-(C5-C1g)heterocyclyl,
(C4-Cy)alkylene-C(O)-(Cg-C1p)amyl,
(Cq-Cg)alkylene-C(O)N[(C1-Cg)alkyl]2,
(Cq-Cpg)alkylene-C(O)NH-(C1-Cg)alkyl,
(C1-Cg)alkylene-C(O)O-(C1-Cg)alkyl,
C(O)0O-(C1-Cg)alkyl,
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126 19. A conpound according to one of clainms 1 to 18,
wherein R5 is H hal ogen, (C1-0C6)al kyl,

w@ g8drsd kenyl , (C6-Cl0)aryl, or (C5-Cl10)het ePCEHER1007/011167
20. A conpound accordi ng to one of clainms 1 to 19,
wherein R5 is H, hal ogen, t hy et hyl, vinyl,
phenyl, thienyl, or pyridyl. 1 %E A corrpound accor d| ng
to one of clainms 1 to 20, wherein R5 is H, hal ogen,
methyl, or ethyl. 10 22. A conpound according to one

C(O)(E1-Cppalkyl, 1 to 21, wherein RS is H 23. A conpound
according to one of clains 1 to 22, wherein R7 is H,
C(O)Ral ogen, CN, (C1-08)al kyl, O (Cl-C8)alkyl,

R C
C(O)@%ﬁ@?'gxe (C3- Cg)r c§/cl oal kyl. 15 24. A conpound

f cl 1 to 23, wh in R7 is H,
CORAEIERPR 921 cayar kyT, o (cLonariol .

C(O)§C%~C%&IR ||éﬁgypk phenyl, cycl opropyl or

Yheteroaryl. 20 25. A conpound according to one

or RePand Ry, egdthied with, thet\ragom tBAvhish they Aréoattachd, f6rn a
romo,” methyl, ethyl, methoxy, phenyl, nitrile,

(Cs5-Cymheteropydlyl grbupnyl or vinyl. 26. A conpound
according to one of clainms 1 to 25, wherein R7 is H,
fluoro, chloro, brono, nethyl or nmethoxy. 25 27. A

ound accar di 0. 26 r &b N
37. R Panppusd SR TR Bt e dBras rEfh REATIERG are
is 2, 3, or 4. 30 29. A conpound
mde&e‘?xd%ﬁﬂy%@%@ﬁgﬁ‘g@rof cI ains 1 to 28, wherein mis 3. WO
2008/ 077554 PCT/ EP2007/ 011167 127 30. A conpound
C?@) glng to one of clains 1 to 29, wherein R2 is H,
(C1 PB@/ nor (Cl-C4)alkyl. 5 31. A conpound accor di ng
C(E o of Ialrrslt030 wherein R2 is H or
(Cs- Tﬁi) ﬁ% Y&j 32. A conpound according to one of
) fo 31, wherein R2 is H nmethyl or ethyl. 10
(C3 %@@S{ﬂﬁ ound according to one of clainms 1 to 32,

Ca- (n nis 1, 2 or 3. 34. A conpound according to
(6%\1@?f claims 1 to 33, whereinnis 1 or 2. 35 A

(C1-CHaRQIEHE-CL O eyddodiRyione of clainms 1 to 34, wherein n
is 1. 15
(C1-Cy)alkylene-(Cs-C1q)heterocyclyl,

(C1-Cy)alkylene-(Cg-C1q)aryl,
(C1-Cg)alkylene-O-(C1-Cg)alkyl,
(C1-Cpg)alkylene-C(O)N[(C1-Cg)alkyl]2,
(C1-Cg)alkylene-C(O)NH-(C1-Cg)alkyl,
(C1-Cg)alkylene-C(0O)O-(C1-Cg)alkyl,
C(0)0O-(C1-Cg)alkyl,

C(O)(C1-Cep)alkyl,
C(0O)(C3-Cg)cycloalkyl,
C(O)NH-(C1-Cg)alkyl,
C(O)N[(C1-Ceg)alkyll2,

C(O) (C1-Cg)alkylene-(C3-Cg)cycloalkyl,
C(O) (C1-Cp)alkylene- (C5-C1q)heterocyclyl,
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36. A conpound according to one of clains 1 to 35,
wherein R6 and R6' are independently of each other H,
w@ absspsd kyl, 20 R, PCT/EP2007/011167
(C1-4) al kyl ene- (C3-C8) cycl oal kyl, (C1 ‘
-C4) al kyl ene- (C5-C 10) heterqegyclyl, C1
-C4) al kyl ene- (C6-C 10) aryl, 1¢81 -C6) al kyl ene-O (C
1-C6)al kyl, 25 (Cl1 -C4)al kyI ene-C(O - (C5-C
10) heterocyclyl, (Cl1 -C4)al kylene-C(O)-(C6-C 10)aryl,
C(O)(C3tCelakylehpH@reCeOBrylN [ (C 1-C6)al kyl ]2, (CL
- Co) al kyl ene-C(OQ N H(C 1-Co) al kyl ,
or Rs(zmd 86) dpggﬂh@nw'@(t@p atamde vgnlquthey ag attached form a
L C6) al kyl , WD 2008/ 077554 PCT/ EP2007/ 011167
(Cs-(‘mﬁ e@(f@;)(@i' aBYRI kyl, (O R  C(O) NH(CL- 08)al kyl ,
C(ON (C1-Co)alkyl]2, or 5 C(O(C1-C6)al kyl ene-R , or
R6 and R6', together with the NNatomto which they are

38. aW@&rﬁSQun(ﬁ Qb%ﬂlndfg—?aﬁl@ BI%‘r%Q%‘Zi?WW&Tr@H\O 37. A
npound according to an% cl ai ns to 36, wherein
M

Re isith, (EdCaRalkylr €C3-01b)cydleplvidern( y Calalisriene dChaeE eaycloalkyl, and
(Cl-Co6)al kyl, (C5-C10)heterocyclyl,
Re' igld3- C8) cyci oal kyl, 15 (C6-C10)aryi,
) al kyl ene- (C3 C8) cycl oal kyl
(C1- 463,?"‘&1) al kyl ene- (C5-C 10) het er ocycl yl,

(C3-Cy ARy Ky ene- (C6-CLO) aryl

(C5-C10)heterocyclyl,

(C5-C1p)aryl,
(C1-Cy)alkylene-(C3-Cg)cycloalkyl,
(C1-C4)alkylene-(Cg5-C1p)heterocyclyl,
(C1-C4)alkylene-(Cg-Cqp)aryl,
(C1-Cg)alkylene-O-(C1-Cg)alkyl,
(C1-Cp)alkylene-C(O)NH-(C 1-Cg)alkyl,
(C1-Cp)alkylene-C(O)N[(C 1-Cg)alkyl]o,
(C1-Cg)alkylene-C(O)O-(C1-Cg)alkyl,
C(0)O-(C1-Cg)alkyl,

C(O)(C1-Cp)alkyl,

C(O)(C3-Cg)cycloalkyl,
C(O)NH-(C1-Cg)alkyl,

C(O)N[(C1-Ce)alkyl]2,

C(O) (C1-Cg)alkylene-(C3-Cg)cycloalkyl,
C(O) (C1-Cg)alkylene- (C5-C1g)heterocyclyl,
C(O) (C1-Cg)alkylene--(Cg-Cqq)aryl, or

Rg and Rg', together with the N-atom to which they are attached, form a
(C5-C1p)heterocyclyl group.



10

15

20

25

(C1L -Co6)al kyl ene-O-(C 1-C6)a I kyl, 20 (C1
-C6)al kylene-C(ON (C 1-C6)al kyi]2, (C1
wo geparisyd ene- C(O) NH (Cl- C6) al kyl, (C1 PCT/EP2007/011167

-C6) al kyl ene-C(O) O (C 1-C6)al kyl, C(O O (C1-Co)al kyl,
C(O (C1-0B)al kyl, 25 C(O (C3-C8)cycl oal kyl,
C(O) NH ( C1- C6) al kyl C(O)N[( 1-C6)al kyl]12, C(O
(C1- Co) al kyl ene-(CS- C8) cycl oal kyl, C(O
(Cl-Co6) al kyl ene- (C5-Cl o) heterocyclyl, WO 2008/ 077554

39. PA&T¢ERRO0Rd @ttdliing i any 6f Ela{ras 1-t6a3& Ihyereme- ( C6- C

. 10) , R6 and R6°, together with the NNatomto
R is '@H%ﬁ@jkﬂraé‘cgttached forma (C5-C10)heterocyclyl
R "?O]HOUD 5 38. A conpound according to any of claims 1

6 §%5° 37, wherein R6 is H (Cl-C6)alkyl,

_ ) cycl oal kyl or
(C1 é@%‘@) al kyl ene- (C3-C6) cycl oal kyl, and R6' is H,
(Cs- ¢ 5 g@),@(lykyl (C3-C8)cycloal kyl, 10 (Cs5-C1
heterocyclyl (C5-C10)aryl, (C1
(CG-G&%WIKW ene- (C3 C8) cycl oal kyI (C1 -A)al kylene-(CC
het erocyclyl, (C 1-C4)al kyI ene- (C6-C 10)aryl, 15

(Cs5-G{ghhetespeydiyll ene- O(C 1-C6)al kyl, (C1
- C6) al kyl ene-C(O N H-( C1C6)alkyl (ca
(2

(C1 lebyleye—éﬁe ‘Q)@)IRIO(&M 06) al kyl ] 2,
Co) al kyl ene-C(Q O (C 1-C6)al kyl, C(O O (C1-Co)al kyl,
al kyl ,

(C1-6a )atkyppe(Cosy 40 eroewykcs c8) cycl oal ky
(C1 -Ccs()a kygn%g&s—@ o?a

(C1-Cy)alkylene-O-(C1-Cg)alkyl,

C(0)(C1-Ce)alkyl,

(Cq-C4)alkylene-C(O)N[(C1-C4)alkyl]2,
(C1-Cg)alkylene-C(O)NH-(C1-Cg)alkyl, or

Rg and Rg', together with the N-atom to which they are attached, form a
(Cs-C1q)heterocyclyl group.

40. A compound according to any of claims 1 to 39, wherein

Rg is H, (C1-Cg)alkyl and

Re' is H;

(C1-Cg)alkyl;

(C3-Cg)cycloalkyl;

(C1-C4)alkylene-(C3-Cg)cycloalkyl;

(C1-Cy)alkylene-O-(C1-Cgq)alkyl;

C(O)(C1-Cy)alkyl;

(C1-Cy)alkylene-C(O)N[(C1-C4)alkyl]2;

(C1-Cy)alkylene-(Cs-C1p)heterocyclyl wherein heterocyclyl is unsubstituted or
substituted one or more times by a group indepedently selected from (C1-Cg4)alkyl,

O(C1-C4)alkyl, halogen, or phenyl or is substituted once by (Cg-Cg)heterocyclyl,
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AON (C 1-Co)al kyl]2, (O
(C1-C6) al kyl ene- (C3-C8) cycl oal kyl, 25 C(O
W@ gnss)rad kyl ene- (C5-C10) heterocyclyl, C(O PCT/EP2007/011167
(C1l-Co) al kyl ene--(C6-Cl0)aryl, or R6 and R6 , together
with the NNatomto which they are attached, forma
(C5-C10) het erocycl yl group. 1 2008/ 077554
PCT/ EP2007/ 011167 130 39. A conpound according to any
of clainms 1 to 38, wherein R6 is H, (Cl-C6)alkyl and
wheréi' phenhyHor (C5-Cegibetaragyclyl i u(\ﬁ‘ﬁbsﬁ&mteyiod»rcsalﬂsyituted one to three
(C6-Cl0)aryl, (C5-C 10)heterocyclyl, (C
tlmeslb)c:a)gad)lmirﬁiﬁ?@e@ﬂtly:spbp&d)ﬁbkylhalogen (C1-Cg)alkyl or O(C1-Cg)alkyl;
(Cl-4) al kyl ene- (C5-C 10) heterocyclyl, 10 (C1
or -C6)al kylene-(C6-C 10)aryl, (CL -C4) aI kyl ene-O (C

(C1-C%%%%rhely—{< ﬁ-%%gvﬁ%ﬁlﬁl IS UIPSF?ﬁtitUt?dCT substituted one or more

times‘t?i %Ih&yﬂ) ﬁﬂ%ﬁ%@bh’t 1y gé@cﬂecpﬁa)ﬁ‘{ ﬁb?ﬁey(cngﬁ?alﬁﬂd >1-C4)alkyl,

er wt tomto whi e ‘attache

CN, $05NR@, SQ? - CLALHSAIRYIOST w_ ; 41»13[(91:1 m)alkngnmﬁtm@ ﬁ1 -Cy)alkyl,
0

accordl hg to any of clains wherein

CO-Q- (111@4)alldyjI|ora$1duB§tlthed orscé-by uh@lbﬁﬁmtﬁd@'rhenyl unsubstltuted O-
(C3-C8) cycl oal kyl ;

phengl-aTA)rsiubgtitted (@B-(@heserbomlklyl
(Cl-C4)al kyl ene- O (CL-C4) al kyl ; 25 C(O) (Cl-C4) al kyl;
or Rg @nd Re4)tagethes méthdpe)N-qterg te v@ymt@,{ are attached, form a

I I - 10) h
(Cs- Cfé}\@ﬁg)e&éq %gerggpu\ﬁg[pgg{so gtej gtrltg?gdc oP/ sumsuted one to three times by
(C1-Cg)alkyl or C(O)O(C1-C4g)alkyl;
wherein a (C1-Cg4)alkyl or (C1-Cg)alkyl residue is unsubstituted or substituted one to

three times by halogen.

41. A compound according to any of claims 1 to 40, wherein Rg is H, (C1-Cg)alkyl
and Rg' is H, (C1-Cg)alkyl or (C3-Cg)cycloalkyl.

42. A compound according to any of claims 1 to 41, wherein Rg is H and Rg' is H,

unsubstituted (C1-Cg)alky! or unsubstituted (C3-Cg)cycloalkyl.
43. A compound according to any of claims 1 to 42, wherein Rg and Rg‘ are H.

44. A compound according to one of claims 1 to 43, whereinmis 3 and L is

attached to the 3-position or to the 4-position of the amino cyclohexane ring.

45. A compound according to one of claims 1 to 44, whereinmis 3and L is

attached to the 4-position of the amino cyclohexane ring.

46. A compound according to one of claims 1 to 45, wherein L is O-methylene, O-

ethylene or O.
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substituted one or nore tinmes by a group indepedently
selected from (Cl-C4)al kyl, QCl-4)al kyl, hal ogen
W@erooplaEisy4d or is substituted once by PCT/EP2007/011167

(C5-C6) het erocycl yl, WO 2008/ 077554 PCT/ EP2007/ 011167
131 wherein phenyl or (C5-C6)heterocyclyl is
unsubstituted or substituted3dne to three tines by a
group i ndepedently sel ected from hal ogen, (Cl-C4)al kyl
or Cl-C4)al kyl; or (Cl-C4)alkyl ene-(C6-C10)aryl

47. whecampoangy lactsrdimg tdoehe bfitkaimert oW twhereadlL 0. or
nore 5 tines by a group independently selected from
hal ogen, (Cl-C4)al kyl, O (Cl-C4)al kyl, CN, S02- NH2,
S CA)aIkyI]Z

48. n&f%%f%&gﬁ%%?g?ﬁﬁT5@9%%@ﬁ}§ggk%% aIkyI or is
substituted once by unsubstituted phenyl

w1 st akoGariatiath - Craebiion Mk Gac e o

£ whi ch they are attached, forma 10
N[(Ct' )%gyﬁ%'terocyclyl group, which is unsubstituted or

substituted one to three tines by (Cl-C4)alkyl or
C(OQCl-c4)al kyl; wherein a (Cl-C4)al kyl or

Ro is(ytragra| HalbgeresirdGq -Cg)alindubst i t ut ed or substitut ed
one to three tines by hal ogen 15 41. A conpound

according to any of clains to 40, wherein R6 is H,

R3 .é@%%%b@ﬂaap@qqkﬁgae'i ?oﬁ‘pc%} a?lcgyldi ?12] to any of

clains 1 to 41, wherein R6 is Hand R6' is H,
unsubstituted (Cl-C6)al kyl or unsubstituted

R4 is(HChalBgery of (@k1Gg)alks) 43. A conmpound according to any
of clains 1 to 42, wherein R6 and R6' are H 44. A
conmpound according to one of claims 1 to 43, wherein m

Re is TG Pt bl CRb (Sataielafllcedidenhdviiite Croam.

PN PSS Y R AHSERYEBLI  on of the ami no

C1- gikg,i@fga 10 ihetéfocytiyiomound accordl ng to one of
( 1%¢l)ai s ¥G(;5451rbgv\here|yr%3ﬁ is O-nethylene, 0- 30

et hyI ene or 0. WD 2008/077554 PCT/ EP2007/ 011167 132
A conmpound according to one of clains

Re a%&eeahe indepepdentipof gachatslin %ce%rﬂ%aaalkvb @‘aﬁa)qlkylene R,
(01-@& kyllene-O-(C1-C6)aIkyI, (C1-Cp)alkylene-O-R’, (C1-Cg)alkylene-CH[R']2, (C1-
Cg)alkylene-C(O)NH2, (C1-Cg)alkylene-C(O)NH-R’, (C1-Cg)alkylene-C(O)N[(C1-
C4)alkyl]o, (C4-Cg)alkylene-C(O)N[R’]2, C(O)O-(C1-Cg)alkyl, C(O)(C1-Cg)alkyl,
C(0)(C3-Cg)cycloalkyl, C(O)(C5-C10)heterocyclyl, C(O)NH-(C1-Cg)alkyl, C(O)N[(C1-
Ceg)alkyl]p, C(O)(C1-Cg)alkylene-(C3-Cg)cycloalkyl,
C(0)(C1-Cg)alkylene-(C5-C1g)heterocyclyl, C(O)(C1-Cg)alkylene-(Cg-C1g)aryl,

or Rg and Rg', together with the N-atom to which they are attached, form a
(Cs-Cg)heterocyclyl group;

R7 is H, halogen, CN, (C1-Cg)alkyl, O-(C1-Cg)alkyl, (C2-Cg)alkenyl or R’;

Rg is H, halogen or (C1-Cg)alkyl;
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5 Rl is H (C1-C6)alkyl, (C6-Cl0)aryl,
NH ( C1l- C6) al kyl, NH (C6-C10)aryl, or
WOREN7TSH al kyl ] 2; R2 is hydrogen, hal ogen, orPCI/EP2007/011167
(C1-C6)alkyl; 10 R3 is H, halogen, (Cl-C4)alkylene-R,
OR or NHR'; R4 is H hal o%%n or (Cl-C6)alkyl; R5 is
H, (Cl-C6)al kyl, hal ogen, (C2- C6) al kenyl
(C6- C10) aryl, NH- (C6- C10) ar yI 15
(C1- Co6) al kyl ene- (C6-C10)aryl, (C5-C 10)heterocyclyl or
m is 2, or £€6) al kyl ene- (C5-C 10) heterocyclyl; R6 and R6' are
i ndependently of each other H R, (Cl-C8)alkyl,
(Cl-Co6) al kyl ene-R, (C1-0C6)al kyl ene-O (C1-C6) al kyl ,
nis 1{ Slor@)atdky! ene- O R‘ (C1- C6) al kyl ene-CH R 12, (C1- 20
)al Kyl ene- C(O) NH2, (Cl-C6)al kyl ene-C(O) NHR',
(Cl Co6) aI kyI ene C(O) N (C1 C4)al kyl] 2,
. -C6 12, C(O O0-(C1-C6)alkyl,
Lis C&%"e Jles a?" Teq‘ﬁ%f%) (C3- ¢8) cycl oal kyl |
C( O (C5-C10) heterocycl yl, C(O NH (C1-C6) aI kyl,
C(ON (C1- ©6)alky I12
49. cAgeropodry ackgnding:tq clgincd) whareial kyl , C(O) (C
1- C6) al kyl ene- (C5-C 10) heterocycl yl, C(O)(C
1- C6) al kyl ene- (C6-C 10)aryl, 25 or R6 and R6'

R1 nstwqehhee)mlh(@qe N)atydINHIOARCealkyleMHa(Cp-T fgpatybeor
terocyclyl group; R7 is H, halogen,

N[(Cms)almﬂﬁ) al kyI O (C1- o) al kyl , (C2-C6) al kenyl or
R; 30 R8 is H, hal ogen or (Cl- C6)a|ky| WO
2008/ 077554 PCT/ EP2007/011167 133 mis 2,3 or 4

. Ni or, .5 Lis 0, O-nethylene or O ethyl ene.
R2 'S%%}k &b@%ﬂ&b according to claim1, wherein RL is H,
(C1- C6) al kyl, (C6-Cl0)aryl, NH (Cl-C6)al kyl,
NH (C6-Cl0)aryl, or 10 NJ(Cl-C6)alkyl]2; R2is Hor
R3 is(Hilhaldgen by NHRR3 wieerkiin Raliodefined adldRovemwherein R' is
defined as above; 15 R4 is H, hal ogen or
(Cl-C4)alkyl; R5 is H, (Cl1-C6)alkyl, halogen,

AR RGO (0 G o ene (-

Rsg is H, (C1-Cg)alkyl, halogen, (C2-C4)alkenyl, (Cg-C1p)aryl, (C1-Cg)alkylene-(Cg-
C1p)aryl or (C5-C1g)heterocyclyl;

Rg and Rg’ are independently of each other H, (C3-Cg)cycloalkyl, (C4-Cg)alkyl, (C1-
Cg)alkylene-O-(C 1-Cg)alkyl, (C1-C3)alkylene-R’; C(O)(C1-Cg)alkyl, C(O)(C3-
Cg)cycloalkyl, C(O)(Cs-Cg)heterocyclyl, C(O)(C1-Cg)alkylene-(C3-Cg)cycloalkyl,
C(0O)(C1-Cg)alkylene-(Cs-Cg)heterocyclyl or C(O)(C1-Cg)alkylene-(Cg-C1q)aryl;

Ry is H, halogen, CN, (C1-Cg)alkyl, O(C1-Cg)alkyl, (C2-Cg)alkenyl or R’;

Rg is H, halogen or (C1-Cg)alkyl;

mis2,3o0r4
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R6 and R6' are independently of each other H,
(C3-C8) cycl oal kyl, (C1-C8)al kyl, (Cil-
w@jabkpsene- O ( CLl- C6) al kyl, (Cl-C3)al kyl ene- RRCT/EP2007/011167

C(O (Cl-CB)al kyl, C(O (C3- C8)cycl oal kyl,

C(O (C5-CB6) heterocycl yl,

C( O ( Cl- CB) al kyl ene- (C3- c8) d¥8 oal kyl, C(O)(C

1- C6) al kyl ene- (C5- C6) heterocyclyl or C(O(C

1-Co6) al kyl ene-(C6-C 10)aryl; 25 R7 is H, hal ogen, CN,
nis 1( 2brGB)amdkyl , O(Cl-C6) al kyl, (C2-C6)al kenyl or R; R8

is H halogen or (Cl-C6)alkyl; 30 mis 2, 3 or 4 WD

2008/ 077554 PCT/ EP2007/ 011167 134 nis 1, 2 or 3;
Lisaand LisO 5 50. A conpound according to claim]l1,

wherein R1 is H, (Cl-C4)alkyl, NH (Cl-C4)alkyl,

N (Cl-C4)al kyl]2 or NH-phenyI R2 is H (Cl-C4)alkyl;

10 R3 is H or NH-phenyl; R4 is
50. 1A Goipbutt PR UAR T VR G ai eyl

hal ogen, (C1- C4) aI kenyl (CG C10) aryl (C1-C2) al kyI -

15 2:06 Cloe( C5- @teroary R6 is H
R1 is(G4Casfaya \da QakYCNIE K 4)akkg!]2 os Nii-phenyl;

(C3-C8) cycl oal kyI (C1-C8)al kyl, (C1-C3)al kyl ene-R ;

C(O)O(Cl C6)a|ky| 20 C(O)(Cl-CG)aIkyI,

| oal kyl O (C5- CB) het lyl, O(C
o sHERAN ), O 1 THG feo el 49

R3 .sh Wma(ldgv giretefSarfiDrmeHasHEme| yl, of C(O(C
C3) al Kyl ene-phenyl; R7 is H, hal ogen, CN,
(Cl ) al kyl, QC1- C4) al kyl, (Cl-C4)al kenyl, phenyl,

) cycl opropyl , . ( OG)heteroaryI R8 is H, hal ogen or

R4 'S(%'iilh%ﬁg%ﬂ? 99&,{1-%)%% 30 nis 1; and WO 2008/ 077554
PCT/ EP2007/ 011167 135 LisO 51. Use of at |east one
conpounds of the formula (I) and/or their

Rs |snma(magawlkﬂahém8eﬁ ecrenalkenyls abg-Grp)ah) oznapcuzr)amyae

lains 1 to 50 for produci ng a nedi canent
(Ce-C1p)aryl or (C5-Cg)heteroaryl,

Rg is H, (C3-Cg)cycloalkyl or (C1-C4)alkyl;

Rg' is H, (C3-Cg)cycloalkyl, (C1-Cg)alkyl, (C1-C3)alkylene-R’; C(O)O-(C1-Cg)alkyl,
C(0)(C1-Cg)alkyl, C(O)(C3-Cg)cycloalkyl, C(O)(Cs-Cg)heterocyclyl,
C(0)(C1-C3)alkylene-(C3-Cg)cycloalkyl, C(O)(C1-Cg)alkylene-(C5-Cg)heterocyclyl, or
C(0)(C1-C3)alkylene-phenyl;

Rz is H, halogen, CN, (C1-Cg)alkyl, O(C1-C4)alkyl, (C1-C4)alkenyl, phenyl,
cyclopropyl, (C5-Cg)heteroaryl,

Rg is H, halogen or (C1-Cg4)alkyl;

mis 3

nis 1; and
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52. Use of at |east one conmpounds of the formula (I)
and/ or their pharmaceutically acceptable salt as
WQPMBHEEFS4 n one of clains 1 to 50 for produci ngCHEP2007/011167
medi canent for the treatnent and/or prevention of
hypert ensi on, pul nonary hyperten3|on ocul ar 10
hypertensi on, retinopathy, ﬁQUCona peri phera
circul atory disorder, peripheral arterial occlusive
di sease (PAOD), coronary heart disease, angina
pectoris, heart hypertrophy, heart failure, ischemc
Li (?iseases, i schem c organ failure (end organ damage),
ISYibroid lung, fibroid liver, liver failure,
nephropathy, renal failure, fibroid kidney, rena
gl onerul oscl erosi s, organ hypertro asthma, chronic
51. olidge ofcati Ieestmnemapyuads ehthe fpsmy?ad:b):)gmd/@d their pharmaceutically

di str.ess s r.one nbotic di sorde
accefBPH &4 B Hiinah R het HARTE L 10 BBIRF Phocfieierd Meglidament
neur onal degeneratlon spinal cord injury,
Al zhei ner' s di sease, premature birth, erectile
52. ddsgaupiatileast mwpagn@y of thechormnia (1) and/or their pharmaceutically

acce@%}%&{ Iézglgglg g!]agr%o |a %:c%faélélﬁﬂéw ?c? Eb{ft?rgiﬂﬁédhjglna?mh?%q g%ﬂent for the

treatrveAtahd/oe prevention, of dlyperteasioar peinsonar;zﬂiypartehimn oa@ar
aut oi nmmune di seases, AIDS, osteopat hgqtg ?Aectl on of

hypegiegeion; (RAinPPatYs gwl{qqrmﬁad%eéﬁhsra' cey iserale.greripheral arterial
occlu@ﬁl\éeélgé’é@é‘fPﬁ@ﬁ) p&?r%\%/?h@é‘rt d%%afsé Qﬁglh‘é Rris, heart hypertrophy,

nprising an effectl anmount
heartdarhpmu rmthamlc dissiases, isohemyc orfgaol failune (landcnrﬁén aadiage)afibroid
tabl e sal

har. coI acc er
ung, FE0 R (e e ST RpBatt gl il dihsoicaney.enal
gloméRflosbrRsR, %?Hri)ﬁ{l;béﬂr%phg/uééthﬁ’fa AFdAiL VBStrabVeOpuridiiry disease
active ingredients

(COPD), adult respiratory distress syndrome, thrombotic disorders, stroke, cerebral
vasospasm, cerebral ischemia, pain, neuronal degeneration, spinal cord injury,
Alzheimer’s disease, premature birth, erectile dysfunction, endocrine dysfunctions,
arteriosclerosis, prostatic hypertrophy, diabetes and complications of diabetes,
metabolic syndrome, blood vessel restenosis, atherosclerosis, inflammation,
autoimmune diseases, AIDS, osteopathy, infection of digestive tracts with bacteria,

sepsis or cancer development and progression.

53. A medicament comprising an effective amount of at least one compound as
claimed in any of claims 1 to 50 and/or a pharmacologically acceptable salt thereof,
pharmaceutically tolerated excipients and carriers and, where appropriate, further

additives and/or other active ingredients.



