WO 2008/077551PCT/EP2007/011164 Cycloalkylamine substituted
isoquinolone derivatives The present invention relates to novel
wiSQfligigeleNie derivatives as described in the claims, their preparabigi-andiss
their use in the treatment and/or prevention of diseases related to the
inhibition of Rho-kinase and/or of Rho-kinase mediated phosphorylation of
myosin light chain phosphatase. Activation of a small GTPase RhoA upon
agonist stimulation results in conversion of RhoA from the inactive
GDP-bound form to,the. active GTP-bound.form with a subsequent binding
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cancer development and progression, neoplasia where inhibition of Rho

kinase has been shown to inhibit tumor cell growth and metastasis (Itoh et

al. Nature Medicine 1999, 5, 221; Somlyo, et al. Res Commun 2000, 269,

652), angiogenesis (Uchida et al. Biochem Biophys Res 2000, 269,

633-640 ; Gingras et al. Biochem J 2000, 348, 273), vascular smooth

muscle cell proliferation and motility (Tammy et al. Circ. Res. 1999, 84,
112A-1102 Tanalkin/anich at al Athearnceclarncic 2001 155K 291-297)



heterocyclic group useful as neuroprotective agents. WO
2008/077551PCT/EP2007/011164 4 WO 2001/039726 generically

weesekhess0-(CO-CiOalkyl-heteroaryl substituted cyclohexylglefi¥aies 1164
useful for the treatment of microbial infections. JP 10087629 A describes

isoquinoline derivatives useful for the treatment of diseases caused by
Heliobacter pylori such as for examplézgastritis cancer or ulcer. The
isoquinoline derivatives may be substituted by OH in the 1-position and
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inhibition of Rho kinase has been shown to inhibit tumor cell growth and metastasis
(ltoh et al. Nature Medicine 1999, 5, 221; Somlyo, et al. Res Commun 2000, 269, 652),
angiogenesis {Uchida et al. Biochem Biophys Res 2000, 269, 633-640 ; Gingras et al.
Biochem J 2000, 348, 273), vascular smooth muscle cell proliferation and motility
(Tammy et al. Circ. Res. 1999, 84, 1186-1193; Tangkijvanich et al. Atherosclerosis
2001, 155, 321-327), endothelial cell proliferation, endothelial cell retraction and
motility (Olkawa et al. Biochem. Biophys. Res. Commun. 2000, 268, 633-640), stress
fiber formation (Kimura et al. Science 1997, 275, 1308-1311; Yamashiro et al. 1. Cell
Biol. 2000, 150, 797-806), thrombotic disorders (Kikkawa et al. FEBS Left. 2000, 466,
70-74; Bauer et al. Blood 1998, 94, 1665-1672, Klages et al. J Cell Biol 1999,144, 745;
Retzer et al. Cell Signal 2000, 12, 645) and leukocyte aggregation (Kawaguchi et al.
Eur J Pharmacol. 2000, 403, 203-208,; Sanchez-Madrid et al. J immunol. 2003, 171,
1023-1034, Sanchez-Madrid et al. J Immunol. 2002, 168, 400-410), and bone
resorption (Chellaiah et al. J Biol Chem. 2003, 278, 29086-290987). Na/H exchange
transport system activation (Kawaguchi et al. Eur J Pharmacol. 2000, 403, 203-208),
Alzheimer's disease (Zhou et al. Science 2003, 302, 1215-1217), adducin activation



optionally substituted in 6-position by a group (CReRf)pOR43 wherein p
may be zero, 5 and R43 is e.g. a (C3-Ci 0)cycioalkyi residue optionally

woubsiitviest by NR51R52, wherein R51 and R52 may be hygkogemos7/o11164
(C1-C6)alkyl etc.; or R43 is a group R81 defined as a 4-6 membered

unsaturated or saturated monocyclic heterocyclic ring with 1, 2, 3 or 4
heteroatoms; and are substituted by § directly bound optionally substituted
aryl or heteroaryl ring in the 4-position. WO 03/053330 (Ube) generically

descrihes isoguinolone ivati f ula {aro, ic ri -,
o BRI e S  BR O 1y ssponse
binditipesksiag) \ddeddicpampbiin e Bé e doripidaiBiabobsthdiforeivsh T¥c. Res.
2003, 92, 1296-1304).

Therefore, a compound having inhibitory effect on Rho-kinase and/or on Rho-kinase
mediated phosphorylation of myosin light chain phosphatase is useful for the treatment
and/or prevention of cardiovascular and non-cardiovascular diseases involving Rho-
kinase as the primary or secondary disease cause, fike hypertension, pulmonary
hypertension, ocular hypertension, retinopathy, and glaucoma, peripheral circulatory
disorder, peripheral arterial occlusive disease (PACD), coronary heart disease, angina
pectoris, heart hyperirophy, heart failure, ischemic diseases, ischemic organ faifure
{(end organ damage), fibroid lung, fibroid liver, liver failure, nephropathy, including
hypertension-induced, non-hypertension-induced, and diabetic nephropathies, renal
failure, fibroid kidney, renal glomerulosclerosis, organ hypertrophy, asthma, chronic
obstructive pulmonary disease (COPD), aduli respiratory distress syndrome,
thrombotic disorders, stroke, cerebral vasospasm, cerebral ischemia, pain, .9
neuropathic 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, auteimmune diseases, AlIDS,
osteopathy such as osteoporosis, infection of digestive tracts with bacteria, sepsis,
cancer development and progression, e.g. cancers of the breast, colon, prostate,

ovaries, brain and lung and their metastases.

WO 01/64238 describes isoquinoline-5-sulfonamide derivatives optionally substituted
by a -(CHg)4.6-0-(CH2)p-6-. @ -(CH2)0-6-S-(CH2)0-6- or a -(CH2)p-g-linked

heterocyclic group useful as neuroprotective agenis.

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 isoquinocline ring.



OH R6(r) 10 wherein R2 is H, halogen or (C1-C6)alkyl; R3 is 15H,
halogen, (Ci-C6)alkyl, (C1-C6)alkylene-R', OH, 20 O-R", NH2, NHR",

WO 2008/077551 POT/EPI00T/011164

WO 2001/038726 generically describes -O-(Cp-C4p)alkyl-heteroaryl substituted

cyclohexyl derivatives useful for the treatment of microbial infections.

JP 10087628 A describes isoguinoline derivatives useful for the treatment of diseases
caused by Heliobacter pylori such as for example gastritis cancer or ulcer. The
isoquincline derivatives may be substituted by OH in the 1-position and are preferably
S-substituted by X-[(C4-Cg)alkylene)]p.4-Y wherein X may be oxygen and Y may be

an aryl or a heterocyclic group.

Hagihara et al. (Bioorg. Med. Chem. 18989, 7, 2647-2666) disclose 6-benzyloxy-
isoquinoline for the treatment of infections caused by Heliobacter pylori,

US 5,480,883 generically discloses as EGF andfor PDGF receptor inhibitors useful for
inhibiting cell proliferation compounds of the formula “Ar | — X — Ar II” wherein X may
be (CHR{)m-Z-(CHR 1), e.g. Z-CHp, wherein Z may be O, Rq is hydrogen or alkyl, Ar

| may be among others an optionally substituted isoguinolone and Ar Il may be ameong
others an optionally substituted C3.7 monocyclic saturated heterocyclic system.

WO 2005/030791 (Merck & Co.) generically describes as potassium channel inhibitors
for the treatment of cardiac arrhythmias, stroke, congestive heart failure ete.
isogquinclone derivatives which are optionally substituted in 6-position by a group

(CReRf)pOR43 wherein p may be zero, and R43 is e.g. a (C3-C1p)cycloalkyl residue

optionally substituted by NRO1RSZ, wherein R51and R92 may be hydrogen,
(C1-Cg)alkyl etc.; or R43 is a group R81 defined as a 4-6 membered unsaturated or

saturated monocyclic heterocyclic ring with 1, 2, 3 or 4 heteroaioms; and are
substituted by a directly bound optionally substituted aryt or heteroaryl! ring in the 4-
position,

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

isoguinoline derivatives which may be substituted by hydroxy! in the 1-position and are

optionally substituted in 8-position by a group (CReRf),OR43 wherein p may be zero,



NR"R" or NH-C(0)-R", 5Ret is H, halogen, hydroxy, CN, 10(Ci-C6)alkyl,
(C1-C6)alkylene-R% R5 is 15H, halogen, CN, NO2, (C1-C6)alkyl,
20(C2-05)alkenyl, (Ci-C6)alkylene-(C5-C10)aryl,
(C1-05)alkenylene-(C6-Clo)aryl,

and R43 is e.g. a (C3-Cqg)ovcioalkyi residue optionally substituted by NRSTREZ,
wherein R51and R52 may be hydrogen, (C4-Cglalkyl etc.; or R43 is a group R81

defined as a 4-6 membered unsaturated or saturated monocyclic heterocyclic ring with
1, 2, 3 or 4 hetercatoms,; and are substituted by a directly bound optionally substituted

aryt or heteroaryl ring in the 4-position.

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

= {aromatic ring} - C(RYR)(NH,}

HN

O

as Rho-kinase inhibitors.



(C1-C6)alkylene-(C5-CiO)heterocyclyl, 25CH(OH)-(Ci-C6)alkyl, NH2,
NH-R', NH-802H, NH-S02-(C1-C6)alkyl, 30 NH-S02-R’,
NH-C(0)-(C1-C6)alkyl, NH-C(0)-R', C(O)NE(C1-06)alkYli2, C(0)OH, or
5C(0)0-(C1-C)alkyl; R6 and R6' are independently of each other H,
10(Ci-C8)alkyl, (C1-C6)alkylene-R’, (C1-C6)alkylene-0-(C1-C6)alkyl,
(C1-C6)aikylene-O-R', (C1-C6)alkylen@EH[R'I2,
15(C1-C6)alkylene-C(0)-R', (C1-C6)alkylene-C(0)NH2,

Suﬂ%%]ié-zgm)alkerne-C(O)NH-R', (C1-C6)alkylene-C(0)NH-(Ci-C6)alkyl,

&6)alkylene-C(0)NRC -C6)alkylk,

In a first aspect, there is provided a compound of the formula (1)
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10 wherein

Rz is H, halogen or (C1-Cg)alky!;

Rais

15 H,

| halogen,
{C1-Cgalkyl,
(C1-Cglalkylene-R’,
OH,

20 O-R

NHo,
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20(C1-C6)alkylene-C(0)NER']2; (C1-C6)alkylene-C(0)0-(C -C6)alkyl,
C(0)0-(C1-C6)alkyl, C(0)OR' C(0)(C1-C6)alkyl, 25C(0)R',
C(0)NH-(C1-C6)alkyl, C(O)NHR', C(0O)NRC -C6)alkylIR' C(0)N[(C

-C6)alkyl]2, 5d C(0)-(C1-Cé6)alkylene-R', C(0)0(C1-C6)alkylene-R's or R6

and R6', together with the N-atom to
(C6-C10) heterocyclyl group; 5 R7 is

NHR",
NR'R” or
NH-C(0)-R",

Rais

H,

halogen,

hydroxy,

CN,

{C1-Colalkyt,

R,
(C1-Cglakkylene-R’;

Rgis

H,
halogen,
CN,
NO92,

(C1-Cgalkyl,
(Co-Cglalkenyi,

R,
(C1-Cglalkylene-(Cg-Cipraryl,
{Cq-Cglalkenylene-(Cg-Cqplaryl,
(C1-Cglalkylene-(C5-Cqg)heterocyciyl,
CH(OH)-(C1-Cg)alkyl,

NHo,

NH-R’,

NH-S02H,
NH-S09-(C1-Cg)alkyl,
NH-S09-R, '

ch they are attached, form a



H, halogen, CN, 10 NO2, (Ci-C6)alkyl, 0-(C1-C6)alkyl, (C2-C6)alkenyl,
15(C1-C6)alkenylene-(C6-Ci (Ci-C6)alkylene-R', CH(OH)-(C1-C6)alkyl,
NH2, NH-R, 20 NH-S02H, NH-S02-(C1-C6)alkyl, NH-S02-R', S02-NH2,
S02-NHR', 25NH-C(0)-(C1-C6)alkyl, NH-C(0)-R’', C(0O)NRC1-C6)alkYli2,
C(O)OH, or 5

NH-C(O)-(C 4-Cg)alky,
NH-C(O)-R,
C{OIN[(C1-Caatkyllz,
C(OYOH, or

- C(O)0-(C4-Cglalkyl;

Rg and Rg’ are independently of each other

R,

(C1-Cg)alkyl,

(C1-Cg)alkylene-R’
(C1-Cglakkylene-O-(C1-Cg)alkyl,
(Cq-Cglalkylene-O-R’,
{C1-Cg)alkylene-CH[R]2,
(C4-Cg)alkylene-C(O)-R’,
(C1-Cglalkylene-C(O)NH2,
(C1-Cglalkylene-C(O)NH-R’,
(C1-Cg)aikylene-C(O)NH-(C1-Cgalkyl,
(C1-Cg)alkylene-C(O)N[(C1-Cgatkyl]s,
(C1-Cglalkylene-C(O)N[R']p.
{C1-Cglalkylene-C(OYO-(C4-Cgalkyl,
C{O)O-{Cq1-Cgalky!,

C(O)OR'

C(O)C1-Cg)atkyl,

C(OR,

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

C{ONHR’,

C(OIN[{C1-Cg)alkyl]R’
C(O)N[(C4-Cp)aikyll2,



C(0)0-(C1-C6)alkyl; 5e Rs is H, halogen or (Ci-05)alkyl; nis 1, 2, 3 or 4,
mis 1, 2,3,4o0r5;andLis 0 or 0-(C i-C6)alkylene; wherein R' is
10(C3-05)cycloalkyl, (C5-Clo)heterocyclyl, (C6-Ci &aryl; and R" is
15(C3-C8)cycloalkyl, (C5-C10)heterocyclyl, (C5-C 0)aryl, (Ci-C6)alkyl, (C1

-C6)alkylene-R’,
)alky 54

C{O)-(Cq-Chlalkyiene-R’,
C{OYHC1-Cglalkylene-R’, or
Rg and Rg', together with the N-atom fo which they are attached, form a (C5-Cqp)

heterocycly! group:

Ryis

H,

halogen,

CHN,

NO3z,

(C4-Cpalkyl,
O-(C1-Cg)atkyl,
{C2-Cg)alkenyl,

R,
(C1-Cglalkenylene~(Cs-C 1g)aryl,
(C4-Cg)akkylene-R’,
CH(OH)-(C4-Cg)alkyl,
NHp,

NH-R’, ‘

NH-SO5H,
NH-S05-(C1-Cg)alkyl,
NH-S09-R’,
SO9-NH2,

SO2-NHR’,
NH-C(0)-(C1-Cg)alkyi,
NH-C(O)-R’,
C(ON[(C1-Cglalkyllp,
C(O)YOH, or
C{O)O-(C4-Cqlalkyl;
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20(C1-C6)alkylene-O-(C1-C6)alkyl, (C1-C6)alkylene-O-R’, or (C1
-C6)alkylene-NRxRYy; and wherein Rx and Ry are independently of each
other (C1-C6)alkyl, 25(C5-C10)heterocyclyl, (C6-C )aryl,
(C1-C4)alkylene-(C5-C10)heterocyclyl, (C1-C4)alkylene-(C6-C10)aryl,
(C1-04)alkylene-NH(C1 -C6)alkyl, 51 g%1-C4)aIkylene-NRC -C6)alkYlk,
(Ci-C4)alkylene-NRC6-Cio)arylk, or
(Ci-C4)alkylene-NRC5-C1D)heterocyclY1/2; Swherein in residues R4, R5,
R6, R6', R7 and R8 alkyl, alkylene or cycloalkyl can optionally be

Rg ssibkthategsorny 6 mOealityés by OH, OCH3, COOH, COOCHS3, NH2,
NHCH3, N(CH3)2, CONHCH3 or CON(CH3)2;  wherein in residues R2
to R8 alkyl or alkylene can optionally be substituted one or 10 more times

n isby, Balbger; wherein in residues R3 to R8 (C5-C1 aryl and
(C5:4C10)heterocyclylare unsubstituted or substituted one or more times

m E%?)'s;fcj:it%é'b eoé%uap‘)égindependently selected from halogen, OH, NO2, N3,

CN, C(0)-(C1-Co)alkyl, C(0)-(Ci-C6)aryl, COON, COO(Ci-
L is O or O~(C4-Cg)alkylene;

wherein

Ris
{C3-Cg)cycloalkyl,
(Cs-C1q O)heteroéyciy!,
{Cg-Cqp)aryl; and

R"is
(Ca-Cg)cycloalkyl,
(C5-Cqp)heterocyclyl,

(Ce-Crp)amyi,

(C1-Calalky!,

(C4-Cglalkylene-R’,
(C4-Celalkylene-O-(C1-Cg)alkyl,
(C4-Cg)aikylene-O-R’, or
(C1-Cglalkylene-NRyRy; and

wherein Ry and Ry are independently of each other .
(C1-Cg)alkyl,

(Cy-Cqpl)heterocycivl,

(Ce-Cqplaryl,
(C1-Cylalkylene-(Cs-Cqgiheterocyciyl,
(C1-Cy)alkylene-(Cg-Cqglaryl,
(C1-Cylalkylene-NH(C1-Cg)alkyl,
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25

15C6)alkyl, CONH2, CONH(C1-C6)alkyl, CONRC1-C6)alkylk,
(C3-C8)cycloalkyl, (C1-C6)alkyl, (C1-C6)alkylene-OH,
(Ci-C6)alkylene-NH2, (C1-C6)alkylene-NH(C1C6)alkyl,
(C1-C6)alkylene-NRC1-C6)alkyl112, (C2-C6)alkenyl, (C2-C6)alkynyl,
0-(C1-Ce6)alkyl, 0-C(0)-(C1-C6)alkyl, PQ3H2, SO3H, 302-NH2,
SO2NH(C1-C6)alkyl, SO2NRC1-C6)alkyl]2, S-(C1-C6)alkyl;
SO-(C1-C6)alkyl, S02-(Ci-C6)alkyl, 20 S02-N=CH-NRC -C6)alky112,
C(NH)(NH2), NH2, NH-(Ci-C6)alkyl, NRCi-C6)alky112,

{(C NGl 2{RY1€0E-BR)aIKY 5 My E{0)0-(C1-Calkyl, NH-S02-(C1-C6)alkyl,
NH-S02-(C5-C10)heterocyclyl, N(C1-

NH-S02-(C5-C1 Haryl,
(Ct%ﬁ%ﬁ@feﬁ)’!‘é& Gcéj@m%he@i-ce)alkyl-c:(om-(Cl-ce)alkyl,
2 )2 -NH-(C1- yl], (C6-C10)aryl,
w%ﬂ%’@%@ﬁ%ﬁ?@%ﬁ%ﬁ@ “C1lo)aryl, 0-(C
-C6)alkylene-(C6-Clo)aryl, (C5-Clo)heterocyclyl,

-C C hejerogyc
wh e G o oo e Al st st o=
optitBae 1) betentoyatyimaybamstb sitatetyaDE (O iHae CTYCIF) aShp @LgsoMpi-,
independently selected from hal%?en, OH, NO2, CN, 0-(C1-C6)alkyl,

NHEEE.AbaltgiaNERNRG 1o B INRTI-C6)alkylb, SO2CH3, COOH,
C(0)0-(C1- C6)alkyl, CONH2, (C1-C6)alkylene-0-(Ci-C6)alkyl,
(C1-C6)alkylene-0-(C6-C 10)aryl, or 0-(C1-C6)alkylene-(C6-C10)aryl; Sor

whefgieisiregd e Reyrifeialadipsalssiroeeam oatety ba)aubatinied one or

ar e -8-membered ring is formed together with the carbon
morgtgﬁ%% é)%?/%ge%rﬁatoms are attached to; and wherein aryl or heterocyclyl

substituents of (C6-C10)aryl and (C6-C1g)heterocyclyi _ _
wherein in residues R3 to Rg (Cg-C1p)aryl and (Cs-Cqp)heterocycly! are unsubstituted

or substituted one or more times by suitable groups independently selected from
halogen, OH, NO3, N3, CN, C(0)-(C4-Cgalkyl, C(0)-(C4-Cg)aryl, COOH, COO(C4-
Cg)alkyl, CONHo, CONH{C1-Cg)alkyl, CON[(C1-Cg)alkyllp. (C3-Cg)eycioalkyl,
{C1-Cglalkyl, (C1-Cglalkylene-OH, (C1-Cg)alkylene-NHy, (C 1-Cgalkylene-NH(C1-
Cglalkyl, (C4-Cglalkylene-N[(C1-Cg)alkyllp, (C2-Cglatkenyl, (Co-Cg)alkynyi,
0-(C1-Cglalkyl, O-C(0)-(C4-Cglalkyl, PO3H2, SO3H, SOZ‘-NH;E, SOzNH(C4-Cg)alkyl,
SO2N[(C 1-Cglalkylly, S-(C4-Cglakkyl; SO-{C1-Cg)alkyl, SO2-(C1-Cglalky!,
S502-N=CH-N[(C{-Cg)alkyl}2, |

C(NH)(NHZ), NH2, NH-(C 1-Cg)alkyl, N[{(C1-Cg)alkyl]z, NH-C(O)-(C4-Cg)alkyi,
NH-C(0)O-(C1-Cglalkyl,

NH-S02-(C1-Cglalkyl, NH-502-(Cg-Cqglaryl, NH-805-(Cs-C1gheterocyclyl, N(C1-
Celalkyl-C(0)-(C1-Cg)alkyl, N(C1-Cg)alkyl-C(O)O-({C1-Cg)alkyl,
N(C1-Cg)alkyi-C(0)-NH-(C1-Cg)alkyl],

(Ce-Ciplaryl, (C1-Cglatkylene-(Cg-Cqplaryl, C-(Cg-Cqplaryl,
0~C1-Cgalkylene-(Cg-C1 g)aryl, {Cs-C1pheterocyclyl,
(C1-Cpgalkylene-(C5-C1g)heterocyciyl, O-(C1-Cg)alkylene-{C5-Cqglheterocyclyi,
wherein the (Cg-Cqp)aryl or (C5-Cqg)heterocyclyl may be substituted one to three



10

15

20

25

groups may not be further substituted by an aryl or heterocyclyl containing
group; 10 and wherein, if m is 3, R6 is not H, (C6-Cig)heterocyclyl or
(C6-C10)aiyl; and wherein, if m is 3 and R6 is a residue selected from
{C1-C8)alkyl, (C3-CEOcycloalkyl, 15(C1-C6)alkylene-R’,
(C1-C6)alkylene-0-(C1-C6)alkyl, (Cl-g: )alkylene-O-R’,
(C1-C6)alkylene-CHfR'12, (C1-C6)alkylene-C(0)-R',
20(C1-C6)alkylene-C(0)NH2, (C1-C6)alkylene-C(0)NH-R', or
(C1-C6)alkylene-C(0)N[R12; alkyl, alkylene or cycloalkyl in said residue is
timssibgtiuesipriedeparatertily es|quietefably fehegtentiibét hittes (i, OHC 4-Ceg)alicy,
OCH3, C001-1, COOCH3, NH2, NHCH3 NéCFlS 2, 25 CONHCH3 or
(Crdorisridypio, NH(C1-Cglalkyl, NI(C1-Cg)alkyllz, SO2CH3, COOH, T{O)0-(C1-
Cglaikyl, CONHy, (C1-Cg)alkylene-0-(C1-Cglalkyl, (C4-Cglakylene-0O-(Cg-Cqglarvl,
or 0-(C1-Cg)alkylene-(Cg-Cplaryt;
or wherein {Cg-Cn)aryl is vicinally substituted by a O~(C4-Cg)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-C4g)aryl and (Cs-Cqgheterccyclyl

groups may not be further substituted by an aryl or heterocyclyl containing group;

and wherein, if m is 3, Rg is not H, (Cs-Cqg)heterocyclyl or (Cg-C4plaryl; and
wherein, if m is 3 and Rg is a residue selected from

(C1-Cglalkyl,

{Ca-Cg)eycloalkyl,

(C4-Cg)alkylene-R’,

{C4-Cg)alkylene-O-(C4-Cglalkyl,

(C1-Cglalkylene-O-R’,

(C1-Cglalkylene-CHIR],

(C4-Cglalkylene-C(O)-R’,

(C1-Cp)alkylene-C(O)NHo,

{(C1-Cgalkylene-C(O)NH-R', or

(C1-Cg)alkylene-C(ON[R']2:

alkyl, alkylene or cycloalkyl in said residue is substituted one or more times, preferably

orie to three times, by OH, OCH3, COOH, COOCH3, NHp, NHCH3, N(CH3)2,
CONHCH3 or CON(CHg)2:

or their sterecisomeric forms and/or their pharmaceutically aci:eptable salis.



or their stereoisomeric forms and/or their pharmaceutically acceptable

salts. 5h In a second aspect, there is provided the use of at least one
compound of the formula (l) and/or their pharmaceutically acceptable salt

as defined above for producing a medicament. In a third aspect, there is
provided the use of at least one compoutttl of the formula (I) and/or their
pharmaceutically acceptable salt as defined above for producing a
medicament for the treatment and/or prevention of hypertension,
pulmeranyHyarnesisibaroiurioHigsstibesits, eémbdpathgngiaaemagnd of the

Eﬁﬁ%%%ﬁggﬁH;L@?Ot@(ew?gfgﬁﬁ’aB%UBE?gﬁ?la@E%B?é&%Cgé?ﬂ"é% disgAS8 above for

ronary heart disease, angina pectoris, heart hypertrophy, heart
failogeicischamiedizamsss, ischemic organ failure (end organ damage),
fibroid lung, fibroid liver, liver failure, nephropathy, renal failure, fibroid
kidney, renal glomerulosclerosis, organ hycfj)%%rﬁtrophy, asthma, chronic

dbstilietversdinibrar droxksd {reorDy Adeaetespiratrg b treks formula () and/or
syeromedbsonebntisdisardersalstrokefircereboat Vaspsgasny, £ereticament for the

L?:%%?r%g%t Qﬁéf?m’b%%%%’% lhﬂ%gﬁpﬁéggﬂgoﬁpmgﬂwWﬁé}lmlr@eﬁﬁar

Isease, premature birth, erectile dysfunction, endocrine dysfunctions,
drierostieresisenresiatio hyperwnay pdigtieted enclitdomplitetials eripheral arterial
diabetes, metaboli me, blood,vessel restenqsis, athergsclerpsis

A B T A ey R e A Relaf e rypertrophy.
digeﬁtm_uracisommhadtmias@eps@qmﬁ@m&jélrﬁafﬁedman damage), fibroid
9&%%“?&;?&8-al{?eiffﬁl}gﬁ}aﬁﬁﬁs%égﬁ&ﬁﬂ?‘{&%‘? f%imfeqlﬁﬂmﬁ%dneg, renal
contprising an effective amount of at least'one compound as define

WWQW@M@@Q|@gpgﬁ_gnab@regﬁm%gmﬁ@i@@hstmcﬁve pulr.nonary disease
e e o 2t L ISR OO et
pressspeisaloserebial dschepia,paiof treiforrmudeghnéptidrereimal 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.

In a fourth aspéct, there is provided a medicament comprising an effective
amount of at least one compound as defined above and/or a pharmacologically
acceptable salt thereof, pharmaceutically tolerated excipients and carriers and,

where appropriate, further additives and/or other active ingredients.



R2 is H, halogen or (Ci-C6)alkyl; R3 is H, halogen, (C1-C6)alkyl,
(C1-C6)alkylene-R', OH, 0-R", NH2, NHR", NR"R" or NH-C(0)-R", R4 is

H, halogen, hydroxy, CN,
5i

An embodiment of the present invention-disclosure is a compound of the formula

0

wherein

R2 is H, halogen or (C1-Cg)alkyl;

Rais

H,

halogen,
{C1-Cglalkyl,
(C1-Cglalkylene-R’,
OH,



(C1-C6)alkyl, (C1-C6)alkylene-R'; R5 is H, halogen, CN, NO2,
(Ci-Co)alkyl, (C2-C6)alkenyl, (C1-C6)alkylene-(C6-Cl10)aryl,

& dobst)plkgnylene-(C6-C10)aryl, (C1-C6)alkylene-(C5- C1
CH(OH)-(C1-Cé6)alkyl, NH2, NH-R', NH-S02H, 7 NH-S02-(
NH-S02-R1, NH-C(0)-(C1-C6)alkyl,

O-R",

NH5,

NHR”,
NR"R” or
NH-C(O)-R”,

Rgis

H,

halogen,

hydroxy,

CN,

(C1-Cglalkyl,

R,
{C4-Cg)alkylene-R";

Rgis

H,

halogen,

CN,

NO2,
(C4-Cg)alkyl,
(Co-Cg)alkenyl,
R’

(C4-Cglalkylene-(Cg-C1glaryl,
(C4-Cglalkenylene-(Cg-Cqglaryl,
{C1-Cg)alkylene-(Cg-Cqpg)heterocyclyl
CH(OH)~(C1-Cg)allyt,

NHo,
NH-R’,
NH-SO9H,

gl;@g%%ﬁ;‘%@ﬁ!ﬁ'nm



NH-C(0)-R', C(O)NRC1-C6)alkYli2, C(0)0OH, or C(0)0-(C1-C6)alkyl; R6 and
R6' are independently of each other H, (Ci-C6)alkyl, (C1-C6)alkylene

w& ss@)aligylene -0-(Ci-C6)alkyl, (C1-C6)alkylene (Ci-C6)alkylenpyaomoti1s4
-CHIRIii2, (C1-C6)alkylene (C1-C6)alkylene- C(0)NH2, (C1-C6)alkylene-
C(O)NH-R', (C 1 -C6)alkylene- C(0)NH-(C1-C6)alkyl, (C1-C6)alkylene-
C(0)NRC1-C6)alkYIk, (Cl-CG)aIkerneZ C(0)N[R]2; (C -C6)alkylene
C(0)0-(C-i-C6)alkyl, C(0)0-(C1-C6)a Ikyl, C(0)OR' C(0)(C -C6)alky

NH-S09-(C1-Cglalkyl,
NH-SO2-R,
NH-C(0)-(C4-Cg)alkyl,
NH-C(O}-R’,
C(ON[(C1-Cglalkyl]z,
C{O)CH, or
C{OYO-(C1-Clalkyl;

Rg and Rg' are independently of each other
" .
R,

(C4-Cglalkyl,

(C4-Cglalkylene-R’,
(C1-Cgalkylene-C-(C4-Cg)alkyt,
(C4-Cg)alkylene-G-R’,
(C1-Cglalkylene-CH[R'}o,
(Cq-Cglakylene-C{O)-R’,
(C1-Cglalkylene-C(O)NH>,
{C1-Cg)alkylene-C{O)NH-R’,
(C4-Cglalkylene-C{O)NH-(C4-Cg)alkyl,
(C1-Cplalkylene-C(O)N[(C 1-Cg)alkylls,
(C4 ~Cg}a|kylene~C(O)N{R’]g;
(C1-Cg)alkylene-C(OYO-{C4-Cglalkyl,
C(O)C~(C 1-Cg)alkyl,

C(OOR’

C(O)NC1-Cp)alkyl,

C(O)R/,

C(OYNH-(C4-Cg)alkyl,

C(O)NHR',



C(0)R', C(0)NH-(C1-C6) alkyl, C(O)NHR', WO
2008/077551PCT/EP2007/011164 8 C(0)N[(C1-C6)alkyl]R’

Wl ANREL:E6)alky112, C(0)-(C1-C6)alkylene-R',
C(O)O(Ci-CBG)aIkerne-R', or R6 and R6', together with the N-BEOM to WhICH

they are attached, form a (C6-C10) heterocyclyl group; R7 is H, halogen,
CN, NO2, (C1-C6)alkyl, 0-(C1-C6)alkyP (C2-C6)alkenyl,
(C1-C6)alkenylene-(C6-Cl0)aryl,

C{ON[(C+-Cglalkyl]R’

C{OINKC1-Cg)aliyl]z,

C{OC1-Cgalkylene-R’,

C(O)YO(C4-Cglalkylene-R’,

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

heterocyclyl group;

Ryis

H,

halogen,

CN,

NO2,

(C1-Cglalkyl,
O-(C1-Cp)alkyl,
(Co-Cpglatkeny|,

R,
(C1-Cg)alkenylene-(Cg-Cqg)aryl,
(C1-Cglalkylene-R’,
CH(OH)-(C4-Cg)alkyl,
NHp,

NH-R,

NH-SOoH,
NH-502-(C 1-Cg)alkyl,
NH-SO5-R’,
SOgz-NH»,

SO2-NHR,
NH-C(O)(C1-Cglalkyl,
NH-C(O)-R’,
C(OIN[(C1-Cg)alkyl]2,



(C1-C6)alkylene-R', CH(OH)-(C1-C6)alkyl, NH2, NH-R', NH-S02 H,

NH S02-(C1-C6)alkyl, NH-S02-R', S02-NH2, S02-NHR,
%),.g; -C6)alkyl, NH-C(0)-R', C(O)NRC -C6)alkYlI2, 9
C(O alkyl; R8 is H, halogen or (Ci-C8)alkyl; nis 1, 2,

1,2,3.40r5, and 9

C{OYOH, or
C{OYO-(C1-Cglalkyl;

Rg is H, halogen or (C4-Cg)alky};
nis1, 2, 3ord;
mis1, 2,3, 40r5, and

L is O or O-(C4-Cg)atkylene;
wherein

R'is

(Cy-Cgleycloalkyl,
(Cs5-Cqp)heterocycivi,
(Ce-C1glaryl; and

R"is

(Ca-Cg)oycloalkyl,
(Cs-Cqp)heterocyclyl,

(Cg-Cplaryl,

(C1-Cg)alkyl,

(C1-Cglalkylene-R’,
{Cq-Cg)alkylene-0-(C4-Cg)alkyl,
(C4-Cglakkylene-O-R’, or
(C1-Celalkylene-NRyRy; and

wherein Ry and Ry are independently of each other
{C1-Cgalkyl,

(Cs-C1p)heterocyclyl,

(Ca-Cglaryl,
(C1-Cyq)alkylene-(Cs-Cqp)heterocyciyl,

%c(a‘iﬁsﬁzbr%?/{%mm



L is 0 or 0-(Ci-C8)alkylene; wherein R' is (C3-C8)cycloalkyl,
(C5-C1g)heterocyclyl, (C-C)aryl; and R" is (C3-C8)cycloalkyl,

- gterocyclyl, (C6-C1 )aryl, (C1-C8)alkyl, (C1-C8)alkylene-R’,
“Eg%)%é%gﬁ’ﬁene-o-(CLCS)alkyI, (Ci-C8)alkylene-O-R’, or P%m‘lmomiﬂ“

(C1-C8)alkylene-NRxRy; and wherein Rx and Ry are independently of
each other (Ci-C8)alkyl, (C5-Cig)hetefiécyclyl, (C6-C1 aryl,
(C1-C4)alkylene-(C5-C10)heterocyclyl, WO
008/077551PCT/EP2007/011164 10 (Ci-C4)alkylene-(C6-C1g)aryl,
(C1-fenadgamsEre-hHpente)alkyl,

(C1-Cglalkylena-NH(C 41-Cglalkyi,
(C4-Cylalkylene-NI(C4-Cglalkyllp,
(C1-C4lalkylene-N[(Cg-Cqg)arylly, or
(C1-C4lalkylene-N[(C5-C 1g)heterocyclyllo;

wherein in residues R4, R, Rg, Rg’, R7 and Rg alkyl, alkylene or cycloalky! can
optionally be substituted one or more times by OH, OCHz, COCH, COOCH3, NHo,
NHCH3, N(CH3)z, CONHCHg or CON(CHg)3

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

more times by halogen;

wherein in residues R3 to Rg (Cg-Cp)aryl and (Cs-C{g)heterocyclyl are unsubstituted
or substituted one or more times by suitable groups independently selected from OH,
halogen, NO2, N3, CN, C(O)-(C1-Cg)alkyl, C(O)-(C4-Cg)aryl, COOH, COO(C1-
Cglalkyl, CONHg, CONH(C4-Cg)alkyl, CON[(C1-Cg)alkyll2. {C3-Cg)cycioalkyl,
(C1-Cglatkyl, (C1-Cglalkylene-OH, (C1-Cgjalkylene-NHo, (C1-Cglalkyiene-NH(C -
Cs)alkyl, (C1-Cg)alkylena-N[(C 1-Cg)alkyl]y, (Co-Cglalkenyl, (Co-Cglalkynyl,
O-(C1-Cp)alkyl, O-C(O)-(C4-Cp)alkyl, PO3Hp, SO3H, S02-NHp, SOaNH(C1-Cg)alkyl,
SO2N[(C1-Cglalkyllp , S-(C1-Cglalkyl, SO~(C1-Cg)alkyl, SO5-(C1-Cg)alkyl,
S502-N=CH-N[(C1-Cg)alkyl]p,

C(NH)(NH2), NH2, NH-(C4-Cg)alkyl, N[(C 1-Cg)alkyllp, NH-C(0)-(C1-Cg)alkyl,
NH-C(O)O-{C4-Cg)alkyl,

NH-502-(C1-Cgalkyl, NH-SO-(Cg-Cqp)aryl, NH-SO2-(C5-C1g)heterocyciyl, N(C1-
Cglalkyl-C(O)-(C1-Cglalkyl, N(C 1-Cg)alkyl-C(O)O-(C1-Cg)alky!,

N(C 1-Cg)alkyl-C(O)-NH-(C1-Cg)alkyl],

(Ce-Cplamyl, (C1-Celalkylene-(Cg-Cglaryl, O-(Cg-Cparyl,
O-(C1-Cglalkylene-(Cg-Cqplaryl, (C5-Cqp)heterocyelyl,



(C1-C4)alkylene-NRC1-C6)alkY112, (C1-C4)alkylene-NRC6-C10)arYI12,
or (Ci-C4)alkylene-N[(C5-C1g)heterocyclyl]2; wherein in residues R4, R5,

Wb ddbf»-R{ and R8 alkyl, alkylene or cycloalkyl can optiong]i%t?%
5 ’ A 71011164

substituted one or more times by OH, OCH3, COOH, COO

NHCH3, N(CH3)2, CONHCH3 or CON(CH3)2 ; wherein in residues R2 to
R8 alkyl or alkylene can optionally be Elibstituted one or more times by
halogen; wherein in residues R3 to R8 (C-C)aryl and

C5-Clg)heterocyclylare unsubstituted or substituted one or more times
(Q‘?‘&ﬁé%liﬁ%@“‘g"@@ﬁg1@3@%@5@%}‘&“‘%s@Té@té@ifr@n@@W@iﬁo%m@m%PCyﬁyi.

. W ) . kyl,
e NI L Mg N D A bR g e
timef(ly @@aikyl i{GeEojadatigneiCtted e G aliyteneNHRO,, CN, 0-(C4-Cgalkyl,

C1-C6)alkylene-NH(C1- C6)alkyl, (C1-C6)alkylene-NRC1-C6)alky112,
(Cr RN HaINCS SRR H-Eo)Ay 0 SR Ua- Ealy CO10-(C1-
(4 NG : 2 - | 2
o St ey Sob el e RHeG 0 10
or OaNHYANERY e MGG )264)alkyl, NRC1-C6)alky112, |
H-C(0):(C1-C6)alkyl, NH-C(0)0-(C1-C6)alkyl, NH-S02-(C1-C6)alkyl,
or wREREL L (B LI NS BT B Sy Ca)akvienend Group
whePGLCORINAGHRARE HES)8 NG defhatotik OGO e oxygen
N(C1-C6)alkyl-C(0)-NH-(C1-C6)alkyl], (C6-C1(C1-C6)alkylene-(C6-C1
atomg MR BURSERS §:(Ci-C6)alkylene-(C6-C10)aryl, (C5-C10)heterocyclyl,
and W22008/Q7 bhéfRedrRACOBANLARE bl (C-Cqp)aryl and (Cs-Cop)heterocyclyl
(C1-C6)alkylene-(C5-C10)heterocyclyl, or
groupgs RCEYARS B SL sk’ BicpadanhvRE ReteirevEy M@ Ring group;
(C5-C10)heterocyclyl may be substituted one to three times by a group
independently selected from halogen, OH, NO2, CN, 0-(C1-C6)alkyl,
and PSRyl s RS s TN L B2 S SOy Cosh,
whele®) -k §§9@"ﬁ% S QNS Shalyiene-0-(C1-Co)alkyl,
(C1-C6)alkylene-0-{C6-C10)aryl, or 0-(C1-C6)alkylene-(C6-Cio)aryl; or
(C1-whisrir, (C6-C1 aryl is vicinally substituted by a 0-(C1-C4)alkylene-0
rqup whereby a 5-8-membered ring is formed together with the carbon
© 3—%@%?50\? ae%(&@gen

(C1-Cglaikylene-R’,
(C1-Cg)alkylene-O-(C1-Cglalkyl,
(C4-Cglalkylene-O-R’,
{C1-Cg)alkyiene-CH[R'},
(C1-Cg)alkylene-C(O)-R’,
(C4-Cg)alkylene-C(O)NH>»,
(C1-Cglalkylene-C{O)NH-R’, or
(C1-Cglalkylene-C(OIN[R],.

alkyl, alkylene or cycloalkyl in said residue is substituted one or more times, preferably
one to three times, by OH, OCHz3, COOH, COOCH3, NHa, NHCH3, N(CH3)7,

CONHCH3 or CON(CH3)3:



atoms are attached to; and wherein aryl or heterocyclyl substituents of

(C6-C1 &aryl and (C5-Cio)heterocyclyl groups may not be further

substituted by an aryl or heterocyclyi containing group; and wherein, if m

is 3, R6 is not H, (C5-C10)heterocyclyl or (C6-C1 aryl; and wherein, if m

is 3 and R6 is a residue selected from{#C1-C8)alkyl, (C3-C8)cycloalkyl,

(C1-C6)alkylene-R’, (Ci-C6)alkylene-O-(C1-C6)alkyl,

(C1-C6)alkylene-O-R', (C1-C6)alkylene-CH[R12, (C1-C6)alkylene-C(0)-R’,
or i€l GE)iiotene GRNHALGREE) diolened@(0 NErRhammaceutically acceptable
SaﬁgCLCG)aIkerne-C(O)N1R12; alkyl, alkylene or cycloalkyl in said residue is
Substituted one or more times, preferably one to three times, by OH,

OCH3, COOH, COOCHS3, NH2, NHCH3, N(CH3)2, CONHCH3 or
in a?&iﬂé?@%dimm the compound of formula (I} is characterized by a compeound
of the formula (1)

()

The compounds of formula {1} and (') are tautomeric forms of each other and part of

the present disclosure. The following embodiments refer to the compounds of
formula (1) and (1)
Ry is preferably H, halogen, (C1-C4)alkylene-R’, O-R” or NHR”. More preferred, R3 is

H or NHR". Most preferred, R3 is H, NH-(Cg-Cgjheterocyclyl or NH-phenyl, especially
preferred are H, NH-{C5-Cg)heteroaryl containing one or more N atoms or NH-phenyi.
Most especially preferred, Rz is H. |

Examples of R3 substituents are

Preferably, Ry is H, halogen or (C1-Cglalkyl. More preferred, Rq is M, halogen or (C4-
Calalkyl. Most preferred, R4 is H.



12 or their stereisomeric and/or tautomeric forms and/or their
pharmaceutically acceptable salts. In a further embodiment the compound

wa Sospa#ta4)) is characterized by a compound of the formulago,, ‘15%7/0 1164
compounds of formula (I) and (.) are tautomeric forms of eac otﬁer an

part of the present disclosure. The following embodiments refer to the
compounds of formula (I) and (I') R3 i§?preferably H, halogen,
(C1-C4)alkylene-R', 0-R" or NHR". More preferred, R3 is H or NHR". Most

PG b s TSRS COOHEtbro B o K GV loenS o)y
or (NECRheRyleMont sopesipliyraraiayads R3Isihibgampies 8L R,

substituents are Y'0".
(Ca-Cglalkenyl, R, NH-(Cg-Cqplaryl or (Cq-Cglalkylene-R'. Most preferably, Ry is H,
halogen, (C1-Cglalkyl, (C2-Cglalkenyl, (Cg-Ciplaryl, NH-(Cg-Cqp)aryi,
(C4-Calalkyl-(Cp-Cqplaryt or (Cs-Cqglheteraryl. Especially preferred, Rg is H,
halegen, phenyl, (C1-Cglalkyl, (Co-Cg)alkenyl, (Cg-Cqpary! or (Cx-Cglhetercaryl.
Most especially preferred Ry is H, halogen, methyl, ethyl, vinyl, phenyl, thienyl or
pyridyl.
Examples of Rg are hydrogen, fluoro, chioro, bromo, iodo, methyl, ethyi, vinyl, phenyl,

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

Preferably, Rg and Rg' are independently of each other

H, (C4-Cglakkyl, R", (C1-Cylalkylene-(C3-Cg)eycioalkyl,
(C1-Cyglalkylene-(Cg-Cqp)heterocyclyl, (C4 -Cq)alkylene-(Cg-Cqglaryl, (C1-
Celalkylene-0O-(C1-Cg)alkyl, (C-C4)alkylene-C{0)-(Cs-C1gheterocyclyl,
(C1-Cq)alkylene-C(Q)-(Cg-C1glaryl, (C1-Cg)alkylene-C(OIN[(C1 ~Cg)alkyl]o, (C1-
Ceglalkylene-C(O)NH-(C 1-Cglalkyl, {C1-Cg)akylene-C(0)O-(C4-Cg)alkyl, C(O)R’
C(O)(C4-Cglaikyl, C(O)O-(C1-Cgjaikyi, C(O)NH—(Cfi—Cé)alkyi, C(OIN[(C1-Cg)alkylly,
or C{O)(Cq-Cglalkyiene-R’, or

Rg and Rg', together with the N-atom tc which they are attached, form a
{C5-Cqp)heterocyclyl group.

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

H, (C1-Cg)alkyl, (C5-Cqg)heterocyclyl, (C3-Cg)cycloalkyl, {(Cs-Cqglarvl,
(C1-Cy)alkylene-(C3-Cg)cycloatkyl, (C1-Cq)alkylene-(Cs-C1g)heterocyclyl,
(C1-Cyalkylene-(Cg-Cqplaryl. (C1-Cg)alkylene-O-(C1-Cg)alkyl, (C1-Cg)alkylene-



H,--*.N,, ,—...,INIll,, 12N.",, WO
20081077551PCT/EP2007/011164 13 Preferably, R5 is H, halogen, CN,

wiioe)alkyl, (C2-C6)alkenyl, R', NH-(C6-C or (Ci-C6)alkylepe<RerMard: 1164
preferably, R5 is H, halogen, (C1-C6)alkyl, (C2-C6)alkenyl, R', NH-(C6-C1
&aryl or (C1-C6)alkylene-R'. Most preferably, R5 is H, halogen,
(C1-C6)alkyl, (C2-C6)alkenyl, (C6-C1 %aryl, NH-(C6-C10)aryl,1 O)a ro
(Ci-C2)alkyl-(C6-C1laryl or (C5-C10)heteroaryl. Especially preferred, R5 is

CO R et lose bbb e R ALY dlegere
GO VDKJaPherDICltPIgkorysIiy, EXRIDPE g RE Re(D)dtges)cycioalkyl,

fluoro, chloro, bromo, iodo, methyl, ethyl, vinyl, phenyl, thienyl or pyridyl,
CIOMHES e RO S Mo By o plereror Gadkaphcioaliyt,

Lo S AR e bR e . o
Rg aadiygdybddivrer pritfetiedy Ris kb halohehemathditacithyfomost

Breferred R5 is H. Preferably, R6 and R6' are independently of each other
{Cs-Cqprheierocyciyl group.

in a more preferred embodiment, Rg is H, (C1-Cgalkyi, (Ca-Cgleycloalkyl or
{C4-Cylalkylene-{Ca-Cgoycioalkyl, and

Rg' is H, (C4-Cglalkyl, (C3-Cg)cycloalkyl, (C5-Cqp)heterocycivl, (C5-Cqglaryl,
(C1-Cg)alkylene-(C3-Cg)eycloalkyl, (C1-Cqlalkylene-(Cs-Cqpiheterocyclyl,
(C1-Ca)alkylene-(Cg-Cqplaryl, (C4-Cglalkkylene-O-(C1-Cglalkyl, (C1-Cg)alkylene-
C(O)NH-(C1-Cglalkyl, {C1-Cgaikylene-C(O}N[(C 1-Cglalkyllz, (C1-Cg)alkylene-
C(O)O-(C 1-Cglalkyl, C(O)YO-(C1-Cg)aikyl, C{ONC1-Cglatkyl, C(O}C3-Cgicycloalkyl,
C(OINH-(C1-Cg)alkyl, C(O)N[{C1-Cg)alkyilz, C(O)(C4-Cglalkylene-Ca-Cg)cycloalkyl,
C(OYC4-Cglalkylene-(Cg-C1piheterocycivi, C{O}Cq-Cglalkylene-(Cg-Ciplaryl, or
Rg and Rg', together with the N-atom to which they are attached, form a
(Cs-C1qg)heterocyclyl group.

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

H, (C1-Cg)alkyl, (C3-Cg)cycloalkyl, (Ca-Cglaryl, (Cs-Cqp)heterocyclyl,
{C1-Cy)alkylene-(Ca-Cgjcycivalkyl, {C1-Cylalkylene-(Cs-Cqg)heterocyclyi,
(C4-Cg)alkylene-(Cg-Cqpiaryl, (C1-Cyg)alkylene-0-(Cq-Cglalkyl, (C1-Cg)aikylene-
C{OIN[(C4-Cglalkyllz, (C1-Cglatkylene-C(O)NH-(C1-Cglalkyl, C(O)(C4-Cglalkyl,
C(O){C4-Cglalkylene-(Cs-Cpiheterocyciyl, or

Rg and Rg', together with the N-atom to which they are attached, form a
{C5-Cqg)heterocyclyi group.

in a further even more preferred embodiment, Rg is H, (C1-Cglalkyl and Rg' is



(C1-C6)alkyl, R', (C1-C4)alkylene-(C3-C6)cycloalkyl,
(C1-C4)alkylene-(C5-C10)heterocyclyl, (C1-C4)alkylene-(C6-C10)arYl,
lene-0-(Ci -C6)alkyl, (Cj -C4)alkylene-C(0)-(C5-
‘%%r%g?g@c?/%yl, (C1-C4)alkylene-C(0)-(C6-C10)arYI, buexarnizes
(C1-C6)alkylene-C(0)NRCi-C6)alkyl]2, (C1-
C6)alkylene-C(0)NH-(Ci-C6)alkyl, (Cli 6)alkylene-C(0)0-(C1-C6)alkyl,
C(0)R' C(0)(C1-Cb)alkyl, C(0)0-(C1-C6)alkyl, C(O)NH-(C1-C6)alkyl,
~ C(O)N[(C1-C6)alkY112, or C(0)(C1-C6)alkylene-R', or R6 and R61,
H; together with the N-atom to which they are attached, form a
(C1-(GH«0a@)heterocyclyl group. In a further preferred embodiment, R6 and
R6 are independently of each other H, (C1-C6)alkyl,
(Ca-fenraombidrocyclyl, (C3-C6)cycloalkyl, (C6-C10)aryl,

<c«§§@a@<}§l§%%l§§§%§°§%%l% e;?g’clw, (C1-C4)alkylene-(C6-C10)aryl,

(C1-Ea)aksieneg-Cieiaikyl, (C1-C6)alkylene- WO
© @%7551%”5”007’0 64 14 C(0)N1(C1-C6)alkY112,
A :

SRSTENS RGN aByalkyI,
= = I I v H | |!
o T N S e s e ey
subsB{0)¢C 06 yatkylemeti(G3: Q8 eckinikyh (@ }tEde times, more preferably one or
| (G5 - lkylene-(C6-Ci O)aryl
oo R T IR SR PR P
halo@eb-@lfhbetérocyslythgtituted acaoie(efegpibrmiygdipent, R6 is H,

C1-Co6)alkyl, @3-C6gﬁycloalkyl or (C1-C4)alkylene-(C3-C6)cycloalkyl,
wheigiy R Y P 5 tikiprReelBRG UBskgs HelsausHbRlistsdipne to three

timeé%’*vﬁé@g?éw,,(@élf%jag( ggmégg Og%Igglkyl, (Ci-C4)alkylene-(C5-Ci

Oheterocyclyl, ( 4)alkylene-( )aryl,
(C1-(2na86)aleiéhe-04G) r@ohhlngr @ly0S yalisylesk G Hs(@biE@&)alkyhe or more

" %Cl- GEahlj Iene-C(%NR%l-CGﬁzI’k Ik, .

et B ARYISRELOITE I ey S/B-ReERsams Y Brletiaddiamyhalogen.

(C1-C40xi0B-B8feyaitn Ry 3Q(OINH; (CHC §)8lEIGIOINR GG MBIy IS O o -
alkylene-C3-C6)cycloalkyl

(0)(C1-C6
‘C‘“gfg%&‘:‘fl‘Eé%ﬁﬁi\ﬁ%%&@&dafhé@?a%ayhsoz%=CHMN[(G'g-64)a!kys12,
prefdrARlCEELIMYIRNELER; Rl AlBerl©r -@Q)%(ﬂ&_ é@%ﬁ%@%#ﬂ%@&i&bo CO-0-

N-atom to which they are attached, form a 10)heterocyclyl gro n

(C1-G4lathgr mrdiespfefeiar! énmdditelst R6GS by (Qs@BElddhnHdaRGlis H,
e e

C(o)(@:lt:@é)gtkylgne-(CS-C10)heterocyclyl, (C1-Ce6)alkylene-(C6-C1 )arYl,
C1-C4)alkylene-0-(C1-C4)alkyl, (C1-C4)alkyleneC(0O)N[(C1-C4)alkyl]2,
C(O)ééfl:@@)alkyleﬁ@iﬁf(mﬁwlbmam@gamyi; C(0)(C1-C8)alkyl,

C Q% -C Iener{?c -ClO)heterocycl r R6 and R6!, tagether with
o RN B R el S G R R TR oo £
(C5-Q)bpterocyclyl group, which is unsubstituted or substituted one to three times,
preferably once, by (C1-Cg)alkyl or C(O)O(C1-Ca)alkyl;
wherein a (C1-C4)alky! or {C1-Cg)alkyl residue is unsubstituted or substituted one to

three times by halogen, preferably by fluoro.



WO 2008/077551PCT/EP2007/011164 15 H; (C1-C6)alkyl;
(C3-C8)cycloalkyl; (C1-C4)alkylene-(C3-C8)cycloalkyl,

w& dsdzA)aliylene-0-(C1-C4)alkyl; (Cl-C4)aIkerne-C(O)NRC'&;@fljﬁlﬁdi%1116 4
(C1-C4)alkylene-(C6-Clo)heterocyclyl wherein heterocyclyl is
unsubstituted or substituted one or more times, preferably one to three
times, more preferably one or two timé8, by a group independently
selected from (C1-C4)alkyl, O(C i-C4)alkyl, halogen or phenyl, or is
substituted once C6-C6)heterocyclyl, wherein phenyl or L

e R R N
piperedvge mvH{Ch -G syl ren @E@ied) alkylitsti{GeC 4pdaderiBeCH:G10) Mivre
I i ituted. or substituted one ar. more times,. preferably
Pre e B L o e R R S
(C1-C4)alkyl preferably CH3 or CF3, 0-(C1-C4)alkyl, CN, S02-NF-12.

In a RIRe1 frdidrb@loimsaleianiy Oé'ﬁ%?-ri%%éﬁ\lﬁ{%@ﬁ, Eﬁﬁﬁ) 5. (C1-Celaliyl,

802-N=CH-NRC1-C4)alkY112; preferably S02
(Ca-Nppaeitaledd)alkyl preferably NH-CO-CH3, or CO-0- (C1-C4)alkyl, or
(C5-C1 aryl is substituted once by unsubstituted phenyl, unsubstituted
0-phenyl or unsubstituted (C6-C6)heterocyclyl; C(0)(Ci-C4)alkyl; C(0)(C
in a fG%)alkylesiepf€RCd raterdiayehtl Ry is H and Rg' is H, preferably unsubstituted

(C1-Cglaikyl, or preferably unsubstituted (C3-Cg)cycloalkyl. Especially preferred, Rg
and Rg' are H.

In one embodiment R6 is not tertbutyloxycarbenyl, especially if m is 3,
As examples for these embodiments, Rg or Rg™ are, independently from each other,

hydrogen, methyl, ethyl, propyl, isopropyl, 3-methyl-butyl, 2-methyl-propyi, butyl,
pentyl, 3,3,3-trifucropropyl, 4,4,4-trifluorobutyl or a substifuent selected from the group

| Cl NH/LO
= | o \/@,C] *\/Q v@
\ & *
Cl

consisting of



or R6 and R6', together with the N-atom to which they are attached, form
a (C6-C6)heterocyclylgroup, which is unsubstituted or substituted one to
wihkagslimes preferably once, by (C1-C4)alkyl or C(0)0(C1-Cealk¥hormi1164
wherein a (C1-C4)alkyl or (C1-C6)alkyl residue is unsubstituted or
substituted one to three times by halogen, preferably by fluoro. WO
2008/077551PCT/EP2007/011164 16 Preferably the formed heterocyclyl
group is morpholino, piperidino, pyrrolidino or piperazino, which can be
unsubstituted or substituted as described abgye. More preferably the
heterocyclyl group is morpholino or 4-ethyl-pip&razifiyl. In a most preferred
embodiment, R6 is H, (Ci-C6)alkyl and R6' is H§ (C1iCe6)alkyl,
(C3 C6)cyc|oa|ky| In afurther most preferre&‘? nboeifrgnt, R6 is H and

) ! S &

, hydrogen, mthyl ethyl, propyl isopropyl, 3*-methyl-butyl,
2- methyl propyl, butyl, pentyl, 3,3,3-trifuoropropyl, 4,4,4- trlfluorobutyl ora
substltuent selected from thé:g up consisting on(\/O

v@r"/@*, 0
O a9 00
& NQ RS
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WwHdMNRB-fagm a heterocyclic ring are
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The asterisk (*) in the exemplified substituents denotes where the bond is connected to
the N-atom.



The asterisk (*) in the exemplified substituents denotes where the bond is
connected to the carbon atom of the carbocycle. Preferably, R7 is H,
, (C1-C8)alkyl, 0-(Ci-C8)alkyl, (C2-C8)alkenyl, R:
v‘}(E(%lig-agg)ﬁgﬁ%I}lene-(CS-C8)cycloalkyI. More preferred, R7 is H, gft(é%%zr({?%%l,lm
(C1-C4)alkyl, 0-(C1-C4)alkyl, (C1-C4)alkenyl, phenyl, cyclopropy! or
(C8-C8)heteroaryl. Most preferably, R¥is H, fluoro, chloro, bromo, methyl,
ethyl, methoxy, phenyl, nitrile, cyclopropyl, thienyl or vinyl, most especially

referred R7 is H, fluoro Ioroc{r&%] /l.or metgo . More particular
Exa S e S e b P o Bae pire
=._ preferred, R8 is H, Cl, F, methyl or ethyl. Most preferred R8 is H.
Mbrefer bly, R2 is H, halogen or (Ci-C4)alkyl. Preferably, R2 is H or

Ci-C Ikylf\Mgre R2 s bkMethylr ethyl. Most prgf R2is
. be bound tp any ¢arbonjatom pf the Kng ih¢cluding the position
where thglinker groupt.isound. f ly,nis.l,2or3. M N

preferred, nis 1 or 2. Most preferred n is 1. Preferably nffs 2, 3 or 4. More
preferred mis 3. In a further embodiment mis 1, 2, 4 or 5. The linker
bound to.the ring in an sition via,a ring carbon atom.
The 8k .
o B B B S L R SR B R S BB nectec 0
the apdamitornydidhexaneodmgleWO 2008/077551PCT/EP2007/011164 20 or
L is attached to the 3-position of the amino cyclohexane ring

Preferably, Ry is H, halogen, CN, (C1-Cg)alky!, O-(C1-Cg)alkyl, (C3-Cg)alkenyl, R’ or
(C1-Cglalkylene-(C3-Cg)cycloatkyl. More preferred, R is H, halogen, CN,
(C1-Cyqlalkyl, O-(C4-Cylalkyl, {C1-Ca)alkenyl, phenyl, cyclopropyl or
(Cs-Cglheteroaryl. Most preferably, Ry is H, fluoro, chioro, bromo, methyl, ethyt,
methoxy, phenyl, nitrile, cyclopropyl, thienyl or vinyl, most especially preferred R7is H,

fluoro, chioro, methyt or methoxy. More particular preferred Ry is H.

Rg is preferably H, halogen or (C4-Cg4)alkyl. More preferred, Rg is H, Cl, F, methyl or
ethyl. Most preferred Rg is H.

Preferably, Ry is H, halogen or (C1-Cg)alkyl. Preferably, R is H or (C1-Co)alkyl.
More preferred, Ro is M, methyl or ethyl. Most preferred R2 is H. R3 may be bound to

any carbon atom of the ring including the position where the linker group L is bound.

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

Preferably mis 2, 3 or 4. More preferred m is 3. In a further embodiment m is 1, 2, 4 or
5.

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

cyclohexane ring



R6 R'6 in all their sterechemical forms. In an especially preferred
embodiment, L is attached to the 4-position of the amino cyclohexane
Wi, fudrther preferred embodiment, L is 0-methylene, Obggj%ﬁggﬂ%ﬂ 6
preferably 0. More preferably, m is 3 and L is 0-methylene, O-ethylene or'd
attached to the 4- position of the amino cyclohexane ring. In residues R2
to R8 an alkyl or alkylene can optionaﬁ? be substituted one or more times
by halogen. Preferably alkyl or alkylene is substituted one to three times
by halogen selected from chloro or bromo but may be substituted by fluoro
once or more, e.g. being perfluorinated. Pre%ably halogen is fluor. More
preferred an alkyl or alkylene is not halogertdted. In residues R4, RS, R6
,136', R7 and R8 alkyl, alkylene or dlkyl cﬁ‘soptionally be substituted
one or more times by a group\sel cted.ipdependently from OH, OCHS3,
COOH, COOCH3, NH2, NHCH?B, N(CH3) RAEONHCH3 or CON(CH3)2. If
substituted, the number of substituents is preferably between 1, 2, 3 or 4,
more preferably 1 or 2 with 1 being even more preferred. Preferably an

or L Alktepadl (WQL9MR KNPl e HiRREAYEIHSLR A 2hng

in all their sterechemical forms.

In an especially preferred embodiment, L is attached to the 4-position of the aminoc

cyclohexane ring.

In a further preferred embodiment, L is O-methylene, O-ethylene or preferably O.
More preferably, mis 3 and L is O-methyiene, O-ethylene or O attached to the 4-
position of the amino cyclohexane ring.

In residues Rz to Rg an alkyl or alkylene can optionally be substituted one or more

times by halogen. Preferably alky! or alkylene is substituted one to three times by
halogen selected from chioro or bromo but may be substituted by fluoro once or more,
e.g. being perflucrinated. Preferably halogen is fluor. More preferred an alkyl or
alkylene is not halogenated.

In residues Ry, Rs, Rg ,Rg', R7 and Rg alkyl, alkylene or cycloalky! can optionally be
subsfituted one or more times by a group selected independently from OH, OCHa,
COOH, COOCH3, NHp, NHCHz3, N(CH3)2, CONHCH3 or CON(CH3)».

If substituted, the number of substituents is preferably between 1, 2, 3 or 4, more

preferably 1 or 2 with 1 being even more preferred. Preferably an alkylene or



cycloalkyl is not substituted. More preferably an alkyl, alkylene or
cycloalkyl is not substituted. Preferably alkyl, alkylene or cycloalkyl in R4,

Wit/ 3¢ R8 are not substituted. In a further embodiment gl alkylene. .
or cycloalkyl in R4, R5, R6, R7 and R8 are not substituted. In preferred

embodiments of the present invention one or more or all of the groups
contained in the compounds of formu%i(l) or (I") can independently of
each other have any of the preferred, more preferred or most preferred

definitions of the groups, specified above or any one or some of the
cyelGIRAE DR THRS LS e & IR BHUCH 9 e MBS G¥ Bleegral ot
subshitlsp e iter abig kel smibimatongabpkgldr ¢t dafipifionsniiig are not

preferred or most preferred and/or specific denotations being a subject of

subsheistbdard HISR ST AMSIMGE fishetltdeargeratbe ko fimdnts e Ry and
Rg Q@ﬁg{iggggf;{.&@f the compounds of the formula (1) or (I') in all

stereoisomeric forms and mixtures of stereoisomeric forms in all ratios,
and their pharmaceutically acceptable salts. The term "*-" in the

ifi i i e point where the tituent
in PR L RS P B BRI o gRe B e SR il
contaieefnpdiadofheuormafd@mnwa 2604/0 7785 THeEERTH 70 EEtbdoder have

any & Bieferied RmbedieNLie AeParrANRd AL ihedarmudiadinwieeid 82 48s
hydrogen, halogen, or (C1-C6)alkyl; R3'is H, halogen, (C1-C4)alkylene-R’,
speqﬁ/gi gPRgRF-any one or some of ¥he specific denctations which are comprised by
the definitions of the groups and specified above, all combinations of preferred
definitions, more preferred or most preferred and/or specific denotations being a
subject of the present invention. Also with respect to all preferred embodiments the
invention includes the compounds of the formula (1) or (") in all sterecisomeric forms
and mixtures of sterecisomeric forms in all ratios, and their pharmaceutically
acceptable salts.
The term “*—" in the exemplified substituents vide supra marks the point where the

substituent is aftached, which means, for example, for a Ry substituent

and m is 3 a compound of the formula

Ci



Rel is H, halogen or (Ci-C6)alkyl; R5 is H, (C1-C6)alkyl, halogen, CN,
(C2-C6)alkenyl, (C-Caryl, NH-(C6-C1 aryl, (C1-C6)alkylene-(C6-CiO)aryl,

W& SbdfPheterocyclyl or (Cl-CG)aIkerne-(C5-C10)heterocy%w]; and
R6' are independently of each other H, R, (Ci-C8)alkyl, /ﬁgom/ﬁmm

(Ci-C6)alkylene-R', (C1-C6)alkylene-O-(C1-C6)alkyl,

(C1-C6)alkylene-O-R', (C1-C6)alkyler&2CH[R1]2.

(C1-C6)alkylene-C(0)NH2, (C1-C6)alkylene-C(0)NH-R',

gl-cg)alk lene-C(0)NRC1C4)alky112, (C1-C6)alkylene-C(0)N[R12,
A PIEBIEH ET XS TR. ERTETCHIGN A dyTaie i yeieny

C(0)(C5-C10)heterocyclyl, C(O)NH-(C1-C6)alkyl, C(O)NRC1C6)alkylb,

C(0)-(C1-C6)alkylene-(C3-C8)cycloalkyl,
R2 E‘f\,Eﬁ%{%’ﬁ%)aﬁi%é%?e-?&?%%@'laﬁcﬁg@’ﬁmyclyl, C(0)
(C1-C6)alkylene-(C6-C10)aryl, or R6 and R6', together with the N-atom to
R .ngicg tg)%ar attgched, form a (C5-C6)heterocyclyl group. R7 is H,

3 Rl ER, (eite)aliyiesqEi- B NOR Ce)alkenyl or R, R8 is H,
halogen or (Ci-C6)alkyl; mis 2,30r4 11is 1, 2 or 3, and WO
.2008/077551PCT/EP2007/011164 23 L is 0, 0-methylene or O-ethylene;

R4 135 HRlngsieridceltmaiiyhcceptable salts. A further preferred
embodiment is a compound of the formula (I) wherein R2 is H or

(Ci-C4)alkyl;
Rs is H, (C1-Cplalkyl, halogen, CN, (Ca-Cgalkenyt, (Cg-Cpiaryl, NH-(Cg-Cqplaryl,
{(C1-Cglalkylene-(Cg-C4p)aryl, (C5-Cp)heterocyclyl or

(C4-Cglalkylene-(Cs-C1giheterocyciyt:

Rg and Rg’ are independently of each other H, R, (C1-Cg)alkyl, (C1-Cg)alkylene-R’,
(C1-Cplalkylene-0O-(C 1-Cgalkyl, (C1-Cglalkylene-O-R’, (C1-Cglakkylene-CH[R']p,
(C1-Cplalkylene-C(O)NH2, (C1-Cg)alkylene-C{ONH-R’, (C1-Cglalkylene-C{OIN[(C1-
Ca)alkyllz, (C1-Celalkylene-C(OIN[R’]z, C(O)O-(C4-Cg)alkyl, C(O}C4-Cglalky,
C(ONC3-Cg)cycloalkyl, C(O)(C5-C 1g)heterocyclyl, C(O)NH-(C{-Cg)alkyl, C(OIN[(C 4~
Cglalkylls, C(O)-(C4-Cglalkylene-(C4-Cg)eyeioalkyl,
C(O)C1-Cglalkylene-(Cs-C4p)heterocyclyl, C(O) (C1-Cglalkylene-(Cg-Cqglaryl,

or Rg and Rg', together with the N-atom to which they are attached, form a

(Cs-Caiheterocyclyl group.

Ry7 is H, halogen, CN, (C4-Cg)alkyl, O-(Cq-Cgjakyl, (Co-Cglalkenyl or R’;
Rg is H, halogen or (C1-Cg)alkyl;

mis2, 3ord

nis 1, 2or3, and



R3is H, halogen or NHR", wherein R" is defined as above; R4 is H,
halogen or (C1-C4)alkyl; R5 is H, (Ci-C6)alkyl, halogen, (C2-C4)alkenyl,

W& Sge&rdyaLyl, (Ci-Cé)alkylene-(C6- Cig)aryl or (C5-Cig)heter, X
and R6' are independently of each other H, (C3-08)cycloalk)lfl)(?}(ﬁﬁ‘:]ﬂ0%(i‘1364

(Ci-C8)alkyl, (C1- C6)alkylene-0-(Ci-C6)alkyl, (C1-C3)alkylene-R’,
C(0)(C1-Cb)alkyl, C(0)(C3- C8)cycloatkyl, C(0)(C5-C10)heterocyclyl,
C(0)(C1-C6)alkylene-C3-C8)cycloalkyl,

. (%(Cl- g%%lrkyle % 5-C10)heterocyclyl or
Lis @( (@F% ﬁy?é{ﬁ‘i gb’j@i%’)aryl; R7 is H, halogen, CN, (Ci-C8)alkyl,
0(Ci-C6)alkyl, (C2-C6)alkenyl or R'; R8 is H, halogen or (C1-C6)alkyl; m is

is.1.2.0r3;and L is 0. WO 2008/077551PCT1EP2007/011164
and gﬁé&%%ﬁé%%@h&agﬁérragg %Dri%%glﬁ?(iﬁ Is a compound of the formula (1)

wherein R2 is H, (Ci-C4)alkyl; R3 is H, NH-(C5-C6)heteroaryl or
NH-phenyl;

A further preferred embodiment is a compound of the formula (1) wherein
Ro is H or {Cq-Cg)alkyl;
Rz is H, halogen or NHR”, wherein R” is defined as above;

R4 is H, halogen or (C4-Cg4)alkyl;

Rs is H, (C1-Cg)alkyl, halogen, (C2-Cg)alkenyl, (Cg-Cqplaryl, {C4-Cg)alkylene-(Cg-
Cqplaryl or (C5-Cqgiheterocyclyl;

Rg and Rg’ are independently of each other H, (C3-Cgleycloalkyl, (C1-Cgalkyl, (C4-
Celalkylene-O-(C 1-Cglalkyi, (C1-Ca)alkylene-R’, C(O)(C1-Ca)alkyl, C{O)(C3a-
Cgjeycloalkyl, C(O)(C5-Cqp)heterocyclyl, C(O)(C 1 -Cglalkylene-C3-Cg)cycloalkyt,
C(O}C1-Cpg)alkylene-(C5-C1p)heterocyciyl or C(O)(C1-Cpglalkylene-(Cg-C1plaryl;

R7 is H, halogen, CN, (C1-Cg)alkyl, O(C4-Cg)alkyl, (C2-Cglatkenyl or R":
Rg is H, halogen or (C1-Cg)alkyi;

mis2, 3or4
nis1, 2 or3; and

Lis O

and their pharmaceutically acceptable salts.



R4 is H, halogen or (C1-C4)alkyl; R5 is H, (C1-C4)alkyl, halogen,
(Ci-C4)alkenyl, (C-Caryl, (Ci-C2)alkyl(C6-C10)aryl or (C5-C6)heteroaryl;

“%ﬁzb%éféqgg.’;-CG)cycloalkyl or (Ci-C4)alkyl; R6" is H, (C3-C8) Ijﬁiél7 011164
(C1-C8)aikyl, (C1-C3)alkylene-R', C(0)0-(Ci-C6)alkyl, C(0)(01- %}?3 yl,

C(0)(C3-C6)cycloalkyl, C(0)(C5-C6)heterocyclyl,
C(0)(C1-C3)alkylene-(C3-C6)cycloalkgit
C(0)(C1-C3)alkylene-(C5-C6)heterocyclyl, or C(0)(C1-C3)alkylene-phenyl;
R7 is H, halogen, CN, (C1-C4)alkyl, O(Ci-C4)alkyl, (C1-C4)alkenyl, phenyl,
A &G HTE PRES SRR R SHRRHSGb S RO P
Rs issH,, @hdT4miky@nd their pharmaceutically acceptable salts. In an
embodiment the present invention relates to a compound of formula (I) or

R3 ormbid-(Paridelbeiaeany seidbiteatirsivithe group of WO
2008/077551PCT/EP2007/011164 25
15144-(7-Chloro-1-oxo-1,2-dihydro-isoguinolin-6-yloxy)-cyclohexyq-piperi

R4 igjifebmlogen or (C1-Cy)alicyi;

Rs is H, {C1-Cglalkyl, halogen, (C4-Cy)alkenyl, (Cg-Cqglaryl, (C1-Colalkyl-
{Ca-Cplaryl or (Cs-Caihetercaryl;

Rg is H, (Ca-Cg)eycloalkyl or (C1-Cy)alkyl;

Re' is H, (C3-Cg)eycloalkyl, (C1-Cg)alkyl, (C4-Ca)alkylene-R’, C(O)0O-(C4-Cglalkyl,
C(O)C1-Cglalkyl, C{O)(C3-Cq)eycloalkyl, C(OYCx-Cglheterocyclyl,
C{O)(C1-C3)alkylene-(C3-Cg)cycloalkyl, C(O){C4-C3)alkylene{(Cs-Cg)heterocyciyl, or
C{O)(C 1-Ca)alkylene-phenyt;

Ry is H, halogen, CN, (C4-Cyqlalkyl, O(C1-Cylalkyl, (C4-Cyg)alkenyl, phenyi,
cyclopropyl, (Cs-Cg)heteroaryi;

Rg is H, halogen or (C1-Cy)alkyl;

mis 3

nis 1; and
Lis O
and their pharmaceutically acceptable salts.

In an embodiment the present invention relates to a compound of formula (1) or formula

{I") independently selected from the group of



carboxylic acid amide, o
167-Chloro-6-(4-piperidin-1-yl-cyclohexyloxy)-2H-isoguinolin-1-one,

Wgﬁmp{gp-m-morpholin-4-y|-cyc|ohexyloxy)-ZH-sogu.inolli@- S s07/011164
197-Chloro-6-(4-pyrrolidin-1-yl-cyclohexyloxy)-2H-isoguinolin-1-oné€,

217-ChIoro-614-(4-methyl-piperazin-lé%l)-cyclohexyloxy]-zH-isoguinolin-l

-one, _

23[4-(7-Chloro-1-ox0-1,2-dihydro-isoguinolin-6-yloxy)-cis-cyclohexylamino
l.ester

15 AR - b S GBBRTS gy s e BN pisine-4-
Jacegibaxidc acid armide, _ o

G LR e T LS R

17 3- pipdriain=-2-{A-propmibriimiie}-cyclichexyloxy)-2H-soquinolin-1-one,

19 29 e et 3 GRS B MRS o e

21 30 Y%MQ( -Bifofb-stbyLpirsrgcin isdhosttinesyion) Bisieyaisheliyl]-Bne,

23 [4-(7-Chloro-1-oxo-1,2-dihyd ro-isoquinolin-6-yloxy)-cis-cyclohexylamino]-acetic
acid ethyl ester,

24 [4-(7-Chiloro-1-oxo-1,2-dihyd ro-isoquinolin-6-yloxy)-cis-cyclohexylamino]-acetic
acid,

27 7-Methyl-6-(4-pyrrolidin-1-yl-cyclohexyloxy)-2H-isoquinolin-1-one,

28 N-[4-(7-Methyl-1-oxo-1,2-dihydro-iscg uinolin-6-yioxy)-frans-cyciohexyl}-3-
piperidin-4-yi-propionamide,

29 N-[4-(7-Methyl-1-oxo-1,2-dihyd ro-isoquinolin-8-yloxy)-frans-cyclohexyl}-2-
piperidin-4-yl-acetamide,

30 N-[4-(7-Chioro-1-oxo-1,2-dihydro-isoquinolin-6-yloxy)-cis-cyclohexyl]-3-
piperidin-4-yl-propionamide,

31 N-[4-(7-Chloro-1-ox0-1,2-dihyd ro-isoquinolin-6-yloxy)-cis-cyclohexyl]-2-
piperidin-4-yl-acetamide,

43 6-((18,38)-3-Amino-cyclopentyloxy)-2H-isoquinolin-1-one,

44 6-((18,35)-3-Amino-cyclopentyloxy)-7-chloro-2H-isoquinolin-1-one,

45 6-((13,3R)-3-Amino-cyclopentyloxy)-2H-isoquinoclin-1-one,

46 6-((18,3R)-3-Amino-cyclopentyloxy)-7-chlore-2H-iseguinclin-1-one,

47 6-({cis-4-Amino-cycioheptyloxy)-7-methyl-2H-isoquinclin-1-one, or

48 7-Chloro-6-(cis-4-Amino-cycloheptyloxy)-2H-iscquinolin-1-one,

~ or their sterecisomeric forms and/or their pharmaceutically acceptable saits.

In another embodiment the present invention relates to a compound of formula (I} or
(I") independently selected from the group of

49 6-(cis-4-Amino-cycloheptyloxy)-2H-isoquinolin-1-one,

54 6-(3-Amino-cyclobutoxy)-7-chloro-2H-isoquinolin-1-cne,

95  cis-6-(3-Amino-cyclobutylmethoxy)-7-chioro-2H-isoquinolin-1-one,



piperidin-4-yl-propionamide,

31N44-(7-Chloro-1-ox0-1,2-dihydro-isoguinolin-6-yloxy)-cis-cyclohexyl]-2-
wOIpRkifin-4.yl-acetamide, PCT/EP2007/011164

436-((1S,3S)-3-Amino-cyclopentyloxy)-21-1-isoguinolin-1-one,

446-((1S,3S)-3-Amino-cyclopentyloxy,)z7-chloro-2H-isoguinolin-1-one,

456-((1S,3R)-3-Amino-cyclopentyloxy)-2H-isoguinolin-1-one,

466 -((IS,3R)-3-Amino-cyclopentyloxy)-7-chloro-2H-isoguinolin-1-one,

- (-met 0

5 s e I R é%ﬁ %”’25“%“@3%‘%%%%*&?%.r
62 st@ EDidoniericorasulsaor (HeWgiRat rdfetities B?“a?c@éﬁtable salts. In
65 a@@ae@gmﬂmw%@aormh@mtp@x@%t%m RoURE fne,

formula (I) or () independently selected from the group o
66  4dBlRAm: wwamww&maﬁ @%“0““ T-one,
68 SAGEARIAN-SXHRPBIBN V-SSR EiSPTnglivrd-2RSs oquinolin-1-one,
69 55’?‘8#%0(% B- (§1 etﬁ %&?385%‘35?8& yz:igggzor?ox% Eﬁ%gg]qoégﬂgil%n‘ﬁe one,

70 7-Chioro-6-(cis-3-isopropylamino-cyclobutoxy)-2H-isoquinolin-1-one,

71 6-(3-cis-Benzylamino-cyclobutoxy)-7-chioro-2H-isoquinolin-1-one,

72 6-(3-frans-Benzylamino-cyclobutoxy)-7-chlore-Z2H-isoquinolin-1-one,

73 7-Chioro-8-(3-cis-dibenzylamino-cyclobutoxy)-2H-isoquinolin-1-one,

74 7-Chloro-6-(3-frans-dibenzylamino-cyclobutoxy)-Z2H-isoquinolin-1-one or
75 7-Chloro-8-(3-frans-diethylamino-cyclobutoxy)-2H-isoguinolin-1-one,

or their stereoisomeric forms and/or their pharmaceutically acceptable salts.
(Compound number given for reference)

As in any embodiment of the invention, in the preceding embodiments which contain
preferred, more preferred, most preferred or exemplary definitions of compounds
according to the invention, one or more or all of the groups can have any of its
preferred, more preferred, most preferred definitions specified above or any one or
some of the specific denotations which are comprised by its definitions and are

specified above.

Isogquinoline substitution pattern is numbered according to IUPAC rules:

4 5
3l \6
N 7
5 =
1 8

All references to "compound(s) of formula (1) or (I')” hereinafter refer to compound(s) of
the formula (1) or (') as described above, and their pharmaceutically acceptable salts,
and/or to their sterecisomeric forms, polymorphs and solvates. Physiologically

functiona! derivatives as described herein are also included.



WO 2008/077551PCT/EP2007/011164 26 o
56trans-6-(3-Amino-cyclobutylmethoxy)-7-chloro-2H-isoquinolin-1-one,
R7fyino-cyclooctyloxy)-7-chloro-2H-isoquinolin-1-one, :
vgég?(c%zBenzyloxy-%chIoro-isoquinoIin-6-y|oxy)-1-propyl-pyc!8gg@m?@,H“
666-(5-Amin0-5-propyl-cyclooctyloxy)-7-chIoro-2H-isoqumqlm-l-_one_,
686-(5-Benzyl-amino-5-propyl-cyclo-o@@loxy)-?-chIoro-2H-|soqumoI|n-1-o
ne, . . .
697-ChIoro-6-(5-ethylamino-5-propyl-cyclooctyloxy)-zH-|soqumolln-1-one,
707-ChIoro-6-(cis-3-isopropylarnino-cyclobutoxy)-Z_H-iso_qumolln-l-one,
Pharat:{8ttissie azyiemmiind ca@t@hhﬂ@émp&%ﬁ@r@fgh@mwﬂ@m'équ, mean both
2H-isoquinolin-1-one,

e i Scinces
(17 thzetl Bpforpage 3Hrih $ 18iBE) z Placainssayidob ulioxsi@HhdsDahénpiilsenslity and

-6-(3- -diet ing-cyclobutoxy)-2H-isoqyinolin-1-one,
e B o S,
cai%@gmgmmﬁ%r@ﬁiwmmmr basic groups inter alia to salts of

maleic acid, fumaric acid, succinic acid, malic acid, tartaric acid, methylsulfonic acid,

hydrochloric acid, sulfuric acid, phosphoric acid or of carboxylic acids or sulfonic acids,
for example as hydrochlorides, hydrobromides, phosphates, sulfates,
methanesulfonates, acetates, lactates, maleates, fumarates, malates, gluconates, and
salts of amino acids, of natural bases or carboxylic acids. The preparation of
phammaceutically acceptable salts from compounds of the formula {hy or (") which are
capable of salt formation, including their sterecisomeric forms, takes place in a manner
known per se. The compounds of the formula (1) form stable alkali metal, alkaline earth
metal or optionally substituted ammonium salts with basic reagents such as
hydroxides, carbonates, bicarbonates, alcoholates and ammonia or organic bases, for
example trimethyl- or triethylamine, ethanolamine, diethanolamine or triethanclamine,
trometamol or else basic amino acids, for exampie lysine, ornithine or arginine. Where
the compounds of the formula (I) or (') have basic groups, stable acid addition salts
can also be prepared with strong acids. Suitable pharmaceutically acceptable acid
addition saits of the compounds of the invention are saits of inorganic acids such as
hydrochloric acid, hydrobromic, phosphoric, metaphosphoric, nitric and sulfuric acid,
and of organic acids such as, for example, acetic acid, benzenesulfonic, benzoic, citric,
ethanesulfonic, fumaric, gluconic, glycolic, isethionic, lactic, tactobionic, maleic, malic,

methanesulfenic, succinic, p-toluenesulfonic and tartaric acid.

Salts with a pharmaceutically unacceptable anion such as, for example,
triflucroacetate likewise belong within the framework of the invention as useful
intermediates for the preparation or purification of pharmaceutically acceptable salts
and/for for use in nontherapeuitic, for example in vitro, applications.

The term "physiologically functional derivative” used herein refers to any
physioiogically tolerated derivative of a compound of the formula (1) or (I") of the



As in any embodiment of the invention, in the preceding embodiments
which contain preferred, more preferred, most preferred or exemplary
visinitighsaf compounds according to the invention, one or m {%:%50%”/00&%4
the groups can have any of its preferred, more preferred, most preferre
definitions specified above or any one or some of the specific denotations
which are comprised by its definitions #hd are specified above.
Isoquinoline substitution pattern is numbered according to [IUPAC rules:
ime% 03n2foja'"8e§‘a“ wr}egeren s t0,"compound(s) of formula (1) or (IT hereinafter
Feter o CSHPLERY Bl fortilieh Bordryinstabente e Apavunahs e ps, for
exaipiérnrabentivally sitedptatie saltscandiontirthalysicteaisometiof M@ ormula (1)

r vates, Physiologically functional derivatives as
o YRR 2

=13 356,11

so included. WO
2008/077551PCUEP2007/011164 27 Pharmaceutically acceptable salts

PhySbRYRRAYIISAkINS Egm}ééﬂ,@é ‘?ﬁé&?d@ﬁ%gﬁg% Et}eti%é’{lcin?@?ﬂg f the

.__inorganic salts as described in Remington's maceu eHeed
invepfing, sgifsRcphgd. fanexave) imbAvsdsrehelptykiral RidcheMidal! 994, 42,
57-65aBilisy ansuig S BY ralsaREa in GIVSJIY AGIHIGAFRLBS NS AR,

or

d

Th sodiumtl&otassium, calcjum and ammonium salts; preference is given
e%%?ﬁ?ﬁ b AYe SIESH SR PRINRIRAIGE, fumaric acid, succinic acid,

malic acid, tartaric acid, methylsulfonic acid, hydrochloric acid, sulfuric

id,.ph ric acid or of carboxylic acids or sulfonic acids, for example
i e A
stergpisgpimessitomatesh nbetatbsidaciatesaten | eates fumadtates, malatesantiomers
and Sléwﬁﬁe@grﬁf‘ﬁﬁﬂzﬁég%%iae%ﬁs’ of natural bases or carboxylic acids.

The preparation of pharmaceutically acceptable salts from compounds of
the formula (I) or (F) which are capable of salt formation, including their

The §&W§ﬁ6§éﬁf@ﬁﬁ§a¥ﬁkﬁ§rﬁ?f%igb%%ﬂﬂ%{a‘ﬂ%%‘é’%@ﬁﬁﬁgﬁgﬁ%fﬁg% for

compounds of the formula (1) form stable alkali metal, alkaline eart

exanpIg st ARIRRIBLE RN AR ARG PRMRO R Eh ERETeafdmsymeTRRROUS forms
of thaydiaxickesd saftibaatemrhicarbeRade syitlePRiatesad AMNERIARENtion and are

2 fur&rgiagér%%&s&sthfgri ﬁ@(eargglne trlmethyl- or triethylamine, ethqnolar_nme, _
diethanolaniineé or tristhanolamine, trometamol or else basic amino acids,

for example lysine, ornithine or arginine. Where the compounds of the
LUl ' ' e acid addition salts cgn b
" ra%%gpareé%v%ﬁﬁ%@%%%%ﬁéggﬁmep a’:‘n?gg&'ﬂ’g‘g\?fé’g&@ﬁ[ﬁb% §ﬁ§e formula
() ordlinifbaysaey sfkHederapeanty of ane iavetiwn haeestiiessshtadnymaining and be
identaeifsrseigBragnydrochloric acid, hydrobromic, phosphoric,
metaphosphoric, nitric and sulfuric acid, and of organic acids such as, for
example, acetic acid, benzenesulfonic, benzoic, citric, ethanesulfonic,

The thmariC gl0sftioy Olpi jamiqws- LpinadichienisaRalaic el

methanesulfonic, succinic, p-toluenesultonic and tartaric acid. Salts with a

corresRapRRRAnealy gRscdptibienipiaredirdrssionl esanipidiocarbon residue
whichirdhoteaRedate likevtissgpelananyiBB i HamePHe O1ihe igvengop as,,.

useLuI intermediates fOﬁ_the reparation or purification of pharmacéutically

carbolt AL IS RRE ROl (3P ARoiARRIRA L 2pealiie) S6p e Asmpesims o ubstituent
on arapécations, Thetemplphysinlagicaividogtianalidayivatiryiuses srein

efers to_any physiologically tolerated derivative of a compound of the
C@)a#ajﬁpﬁaql,)%} f pgaboenyl group or an arylalkyl group. Examples of alkyl
groups are methyl, ethyl, propyl, butyl, pentyl or hexyl, the n-isomers of all these
groups, isopropyl, isobutyl, 1-methylbutyl, isopentyl, neopentyl, 2, 2-dimethylbutyl, 2-
methylpentyl, 3-methylpentyl, isohexyl, sec-butyl, tert-butyl or tert-pentyl. Alkyl or
alkylene groups may — if not otherwise stated — be halogenated once or more, e.g.



WO 2008/077551PCT/EP2007/011164 28 invention, for example an
N-oxide, which on administration to a mammal such as, for example, a

W 0i/s.,gggle to form (directly or indirectly) a compound of the formulav(ézé
or ?dlﬁg)r an active metabolite thereof. Physiologically functiohal farVatvES ¢4

include prodrugs of the compounds of the invention, as described, for
example, in H. Okada et al., Chem. PK&m. Bull. 1994, 42, 57-61. Such
prodrugs can be metabolized in vivo to a compound of the invention.
Ik i‘l’hese grod r%g?iinu%( the%selves be active or not. The invention relates to
Y BBBE Ao IR & BFTHURERIRH JF tRBiPise ebiginusiated alky!

groLfpsmss Whigh mitiDHe CH0aNTHES,, BCERIaMIGYES; pure enantiomers and

diastereomers and mixtures thereof. The compounds of the invention may
also exist in various polymorphous forms, for example as amorphous and

Alkeeryisiadjiernolymere haugiforpahpplymripBaYS(OrMA) 0L Batenyl, 3-butenyl, 2-

C oynds.of the jnvention bel within the framework of the invention
meﬁﬁ‘?érﬁ%ﬁﬂrt @SM&"&P{EB%EH%WW Rlaleareyradifiklients may
occur more than once in the compounds of the formula (1) or (Il they may
Alkvfll inde f ope another, have.the stated meaning and be
i er%[ll%éll or gl%%erégh%. H gfnﬂpfeﬁg%fa%kﬁr?&(wﬂ%Wﬁ%@ﬁ%g)%ﬁ@?“twy[
(C1-C8)alkyl and the corresposponding alkylene substituents are

HalddRdersiand AsadaiRearaenresidyg yhich can be linear, i.e.

straight-chain, or branched and has 1, 2, 3, 4, 5, 6, 7 or 8 carbon atoms,
respectively. This also applies if an alkyl group occurs as a substituent on

(Cg-@@@@@kﬁﬂﬂw@Mﬁ@%@?&ﬂc@@k@?ﬁbﬁ@@@r@iﬁ!hé'b,Sr,agf)d % 8r 8 ring

Co6)alkylene-0-, an alkoxycarbonyl group or an arylalkyl group. Examples
carbgp ANk sremiesi ceaghiivbppiclomshtpeaytioheryydr tyeciooctyl, which
can BsaBasSEARe SRR HiSA pir%‘?ﬁ’éﬁﬁgwﬁﬂgtmﬂz@%ﬁ%%%gg?&&!kyi

neopentyl, 2,2-dimethylbutyl, 2- methylpentyl, 3-methylpentyl,
groupgl K en IOTEY TR Co FHSIRPERISTYARS FYFig | R 5s heroed via any carbon
atomtherwise stated - be halogenated once or more, e.g. WO
2008/077551PCT/EP2007/011164 29 alkyl groups may be fluorinated,
e.g. perfluorinated. Examples of halogenated alkyl groups are CF3 and

A (CEHIACRSYIQCRY, BEESs an-Br(BTRE2)2Fg or a ring system which comprises two

aromatic rings which are fused or otherwise linked, for example a phenyl, naphthyl,
biphenyi, tetrahydronaphthyl, alpha- or beta-tetralon-, indanyl- or indan-1 -on-yl group.
A preferred (Cg-Cqglary! group is phenyi.

A (Cs-Cqplheterocyclyl 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 combinations of
different heteroatoms. The heterocyclyl residues can be bound at any positions, for
example on the 1-position, 2-position, 3-position, 4-position, 5-position, 6-position, 7-
position or 8-position. (C5-Cqglheterocyclyl groups may be (1) aromatic [= heteroary!

groups] or (2} saturated or (3) mixed aromatic/saturated.

Suitable (Cs-Cqg)heterocyclyl group include acridinyl, azocinyl, benzimidazolyi,

benzofuryl, benzomorpholinyl, benzothienyl, benzothiophenyl, benzoxazolyl,



Alkenyl are, for example, vinyl, 1-propenyl, 2-propenyl (= allyl), 2-butenyl,
3-butenyl, 2- methy1-2-butenyl, 3-methyl-2-butenyl, 5- hexenyl or

weRenRtadienyl. Alkynyl are, for example, ethynyl, 1-propyny
2-propynylpropargyl) or 2-butynyl. Halogen means fluoro, ch %IEBFIW((III&IM

iodo. (C3-C8)cycloalkyl groups are cyclic alkyl groups containing 3, 4, 5,

6, 7 or 8 ring carbon atoms like cyclo&%pyl cyclobutyl, cyclopentyl,
cyclohexyl or cyclooctyl, which can also be substituted and/or contain 1 or

saturated f I
oo BN P el e B Rl
cai’b&z@arﬂlajiambneahﬁ a:amxdmwtl@m@yar@mm?ﬁﬁm?tmhﬁompqmﬁzmy!,
i r otherwise linked,.for exam
qum@&%l ))II nIEIIﬁLIth%%I%IthEI %Wemgd?orr?ap t ﬁshacfpha oranéIaq gﬁw !
d@GﬁﬁdﬁFﬁﬁﬂWﬂﬁh-‘a&bﬁw rauiitiepieybradtyiT6FC o) Avyd lgrithisi phfersh, furyl,
furaa kD HRRNISHARYENL ﬂE‘SI’HBﬂIb%?Qﬁ!%I”W@’&%@?ﬁI%gI'%III?)%?&TIII?MM&dameE

which one or more carbon atoms can be'replace ne or more

TH-indegriubdntodngh weatravaimpriv, bingel YIoW%@t@ﬁfyrawt Fogenanyl,
isoinak@Pas J.asmamtfm aé@'ﬁaaggc@éaamaamﬁta ehaiiaranLasiar O@I&R@z&@?

het CI%II C be#n Lgnd at an positions, for example on the
o OB e A RN BN BSEARAY pEsrONL. 1.2.5-
oxaotmwwn bﬁ&mﬁmo@g%ﬁoaﬁem%@m ‘gtgulltsxm@imilﬁyttlbﬁ{é%ﬁl@ﬁﬁyﬁ‘

a ed or ed, aromatic/ rafed.

A S S N T S )
Phefbéhﬁmamﬂb&ﬁiwmﬂylpbenmmphpmgxalbenmmlpayazmw piperidinyl,

n T/EP200.7/011164
o N e
W'd@émédtm I é’é{ﬂ%%t?miﬁﬂ @amlﬁaéam|mvdmmawes pyndmy!
yr!d?lillﬁ?ﬁﬂﬂﬁ}ﬂyglﬂi?ﬂ’dﬁﬂﬁﬁn@ﬁﬂﬂtﬁﬂh?InZHWﬂ%I'%rSWIn@IQHMrofuranyl

omenyl, chromen-2- on [, cinnalinyl, decahydroqumo inyl,
te“’aﬁrif'o f@@% hiﬁIWWSR%‘F‘u?B '965)-tb ety aimstaray iiNazolyl, 1,2,3-
thaadﬂammlz}mmmmmﬂnwzmomwmmmylsmmm i, insRaotiydoly,

d I|n I i I|z 3
tetra%@()@z%lﬁ’ uaIIaI;IIy ﬁd Mam XISéIIn o‘lir)lé(ISIIﬁI;/'I U@&%@Iﬁands both for
2~ aﬁéd’qﬂthyF@b@hzmmm fasath m&tfusp!xdﬁsdylnmmnmbdmhe

erg%lﬂ zoI
cor 1,2 4II(I§§$IIII32$IS8§%B2V gI%%{;éa)t%gzg I'II:IIIlhI gzggxac% IIIII) I%n 0X |U|ny?IyII pyridyl.
Sun%%m "&)igio%dlﬁiﬂ'eé%ﬂﬁYGIﬁﬂ/feﬁmrﬁﬁndmw!pm:ﬁmlﬁﬂjm atoms or on
mtroé’&?ﬁ .I phenothiazinyl, phenoxathiinyl, phenoxazinyl, phthalazinyl,

piperazinyl, piperidinyl, prolinyl, pteridinyl, purynyl, pyranyl, pyrazinyl,

pyroazolidinyl, pyrazolinyl, pyrazolyl, pyridazinyl, pyridonyl,
Prefé?%@@%ﬁ?&@o?l’“g%qmé%@%c Myd%@%g}bér@}ﬁ jlioyl, p Iér??%@

pyrimidinyl, pyrrolidinyl, pyrrolinyl, 2H-pyrrolyl, pyrroly tetra uIIany
pyﬂrft@h"aﬁyﬁmln@m?hménﬁhwrmjmimhrmpﬁtaﬂn&ﬁgﬂmedmﬁy%leny!

I thiadiaz, iaz ia

benzﬂ?gﬂgp tﬁIaIII:II;gIz%III/IIthlen;IIII I%iﬁ‘z%? ag\o Igéﬁj' %(thtIfIIl‘fée yr| ﬁCsIICIIIIJIIESIdUB
is a (for-2¢ Bredenddypiyrlidyl. Thienyl stands both for 2- and 34hienyl. Furyl

stands both for 2- and 3-fury!. Also included are the corresponding

N-oxides of these compounds, for example, 1-oxy-2-, 3- or 4-pyridyl.
(Co-Gusiiplitions Be(Ch () Iwteetandychibupsidrie ssamenaueanfreesahad
othen%iggssgggt?tuted one or more times, preferably one to three times, by suitable

groups independently selected from halogen, OH, NO5, N3, CN, C(O)-(C1-Cglalkyl,
C{O)-(Cq-Cplaryl, COOH, COO(C4-Cglalkyl, CONH>, CONH(C1-Cg)alky!, CON[(C4-



nitrogen atoms. Preferred examples of (C5-Cio)heterocyclyl residues are
pyrazinyl, pyridyl, pyrimidinyl, pyrazolyl, morpholinyl, pyrrolidinyl,
wielRgEagnyk, piperidinyl, thienyl, benzofuryl, quinolinyl, tetrazlyt.and.e=51164
triazolyl. A preferred (C5-C1o)heterocyclyl residue is a
(C5-C6)heterocyclyl. (C-C1 aryl and (C5-Cio)heterocyclyl groups are
unsubstituted or, if not stated otherwié, substituted one or more times,
preferably one to three times, by suitable groups independently selected

COI (S RSAIRH, [ BN E AR e Db Foe e alene-
Nzt RORLRGTaR} R RSO LCIION (Er Caplihete (iRCRtuRiRaly.

(C1-Ce)alkylene-OH, (C1-Cé)alkylene
(Co-(@la0SkylSne(RIND6 TG (CHalG)aRyleiiS- NI CREBKY BRQ3H,, SO3H,

SOz ¥H1 3 CoRRC SEoaR S SR S SN e € 1
“e) S 21@3% lfc@é%%k%ﬁ%%ﬁﬁ%%?%@kﬁ#-(Cl-ca)alkyl,
C(NWé?jﬁ?yﬁ(ﬂlﬁﬁiﬁg%ﬁﬁﬁ)?wmméﬁimﬁﬁ K9k alkyl,
NH“%@@E@%@ 5 !(gt'erocydyu N(C1C6)al)ll<§/I-C(O)-(C1-C6)aIkyl,
NH-WJ(@PW%H@LO&M@@?%@H&é@t@ﬁ)mzq@ggﬂ?@%@@y@% N(C1-

Co6-Ci aryl, (C1-C6)alkylene-(C6-C10)aryl, 0-(C6-C10)aryl,
Cs)éis@@l@é)ﬁney@aha%@@-Ni@)a@ﬂ)q@%@i@)ﬁe(&m%)yw,

- £G6-C1 racyclyl, 0-(C1-C6)alkylene-(C6-
Nm%?@%@%@r—?c{yeﬁ% Cfé%]hgg XgB-Clg)aryl or (C6-C10)heterocyclyl may
{Cg-08 Grbslititadaye ko tisneSdoy aodseup (e pahgsnityi selected from

halogen, OH, NO2, CN o-(c:L-ce%a%,g gl- C6)alkyl, NH2,
121

O-(CuriealkdsamyCaita neEyhIS S REYeRJOH, C(0)0-(C1-

Y NI S E L i,

whemhretieen((I66G Ligeayy bis(Uehiay ly) babstiytelgibyay OGLIGS A atkdlene-& 3 times
group whereby a 5-8-membered ring is formed together with the carbon
by a&'&ﬂﬁ'{é @Q

e N GHRleaIRMhRA 28 Rry? B RtardelkeiPriSuSmaingg (C1-
Co)ef(-Rie) Bipne ansilfafiest Qisteeanuilyl QoenTmay oeion, BBR-(c+-
stituted by an aryl or p

su eterocyncly contaring group.
Cglalkyl, CONH2, (C4-Cg)alkylene-O-(C4-Cglalkyi, (C4-Cglalkylene-O-(Cg-C1plaryl,

0-(C4-Cglalkylene-(Cg-C 1g)aryl; or wherein (Cg-Cqg)ary! is vicinally substituted by a
0-(C4-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

(Ca-Cqplaryl and (Cs-Cqp)heterocyclyl groups may not be further substituted by an

aryl or heterccyclyl containing group.

Preferred substituents for {Cg-Cg)aryi groups are (C4-C4)alkyl, O-(C4-Cglalkyl,
O-phenyl, phenyl, C{O)O~(C1-Cglalkyl, C(O)YOH, C(O)-(C1-C4)alkyl, halogen, NO»,
SOgNH2, CN, S02-(C1-Cylalkyl, SO2-N=CH-N[(C1-Cg)alkyllz, NH-SO2-(C1-
Calalkyl, NHp, NH-C(O)-(C1-Cy)alkyl, (C3-Cgleycloalkyl, (C1-C4)atkyl-OH,
C{O)N[(C1-Cylalkyl]o, C(O)NH(C 1-Cglalkyl, C{O)NH>2, N[{C1-Cq)alkyllz, (C4-
Calalkylene-(Cg-Cp)aryl, wherein the (Cg-Cqg)aryl may be further substituted one to



Preferred substituents for (C6-C10)aryl groups are (Ci-C4)alkyl,
0-(C1-C4)alkyl, 0-phenyl, phenyl, C(0)0-(C1-C6)alkyl, C(0)0OH,
-(C1-Cd)alkyl, halogen, NO2, SO2NH2, CN, 802-(C1-C4)alkyl
‘g%%zitl{l%’]é'?r%%N[(Cl-ca)alkyllz, NH-S02-(C1- C4)alkyl, NH2, B b07un1104

NH-C(0)-(C1-C4)alkyl, (C3-C8)cycloalkyl, (C1-C4)alkyl-OH,
C(0)NRC1-C4)alkylk, C(O)NH(C1-C6)akyl, C(0)NH2, NRC1-C4)alky112,
(C1- C4)alkylene-(C6- Cig)aryl, wherein the (C6-C10)aryl may be further
substituted one to WO 2008/077551PCT/EP20071011164 32 three times,

threg imes ORI TREDB P 84)&hy C ealtod) fikyiEreaboe o) iy Gesiey!,
Y0 {C6-Gi &aryl ici i
o B S A P Y PO e

O-{(qget)alyithdh® gasbprwilerasitiesoRygembtoms dig Riteehed tgddie with the
preferred substituents for (C6- Cic’t?ar | are halogen, CN, phenyl, _O-phen?/I,
1e @)ﬁ@puenfs or (Cg-
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SORNIPSItiN,H e SMPSIgN &, ér@@ﬁ?@ﬁ&@ﬂé@%@@%ﬁ&ﬂ gadecy.

4-position being preferred. If a phenyl group carries two Substituénts, they
N[{Coak psigdizasred@lp S€hphlLHAEBR )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-
In mposisigpsiitiiest positiphg 2uns-pesiidrsttudh GepdsitionatEicimbiey @ -position, the
3—;)0%9%%%@?%@%5% RDRRXRE"S. Ssﬁ%ﬁ%?ﬂ??%‘rﬁ\% %%%X 7 gr{\éa;g?ggerred. if g
groups derived from phenyl groups, i.e." phenylene Rich can be
phemd supyYRtGasHas Ribsuhrbentspihey katebe BestedyieAcaposition, 2,4-position,

2,5-dodiithe Y ERRs kIR a@@%o?ﬁ?ﬁ%%%i%ﬁeﬁpﬁﬂgﬁﬁi rﬁg%}r’ ggggﬁ'ag three

aryl subgﬁoup in arylalkylene groups. Examples of aryla

subsfifientsdne R BRI AR REdStes dikied POREUh PshiBgreaiar. Rel6-

posiienn2jacsagodein SRIgBobsias benzy, slphwsmmethylene,
2-phenylethylene, 3- phenylpropylene, 4-phenylbutylene,
1-methy1-3-phenyl-propylene. Preferred substituents for

The @@ ljitetsroty cifatipe tpsiazey(QteOdiatky =8 p@ LG dhatybly to divalent

oo SR ISR AT

subsjifydedi e teperadw-aiwp e tiet 4utitindedsyhal afene statements
. | ' -0-(Ci~ | -

also Cedr sl éﬂ%g%?@ thd é@%%@é%%ﬁgﬁ@ﬁ V%rg%ﬂ(ﬁ@%@ I@FB[%SCExampies of

i-C6) ))aryl, or ma lly W y .
W%ﬁ%%@f@é@%fh/é@%@ﬁ@f:ﬁ%ﬂ@%&%ﬁ@a sybsiifieddn hrpamhsupgroup

as welloapiwkiesediykhSstiesrbaseddneis-ipr mendpgaitgnenth herHaipemhyiene, 3-

he ?é%mst e ox%%%r‘] at({ir)nﬁg re at%achegéf) More preferred substituents for
PR YRS SN Y %’5‘ ate(Er 4§é‘ﬁ§ﬁ,n&@ri‘?€ﬁ|ﬁ%{?ﬁyl, halogen or

phenyl, wherein the phenyl may be further substituted one to three times,

Pref@RF QRGRNSAR NRIQYET A M G SN yaiky,
0~(C1-Cylakkyl, (C1-Cylalkylene-phenyl, halogen, (C4-Cg)alkylene-0-(C4-Ca)atkyl,
(Cs-Cqgiheterocyclyl, {C1-Cyg)alkylene-N[(C1-Cq)alkyllp, or (Cg-C1g)aryl, wherein the
(Cg-Cqglaryl may be further substituted by halogen, (C1-C4)alkyl, O(C1-Cg)alkyl,
(C1-Cylalkylene-0-(C1-Cg)aikyl, O-(C 1-Cg)alkyl-{Cs-C1glaryl, or may be vicinally



The general and preferred substituents of (C6-Ci &aryl and
(C5-C10)heterocyclyl groups may be combined with the general and
finitions of R1, R2, R3, R4, R5, R6, R6', R7, Rg,
‘?ée{j&éfg@%b%ﬂ above. The present invention therefore also rel%%g;&t%réﬁé}mn@
compounds of the formula (1) or (I') and/or their pharmaceutically
acceptable salts and/or their prodrugs3fbr use as pharmaceuticals (or
medicaments), to the use of the compounds of the formula (I) or (I') and/or

their pharmaceutically acceptable salts and/or their prodrugs for the
sub R P e L e oGP SRR 6y RS DERBOR, B s formed

R o e i CAFae RO Al a8 e IR s

subsiiterdiniel Entidnio igiserrrdid Arpunn i ChyBelelisioR(Gaufay)alkyt, halogen
r Tolg ' nd gl ma, peripheral circulatory disorder,
o B R B R SR R PR U Frereramy
onceyRyitisastoris: héanaiparroptiy Hegrifailure, ischemic diseases,
ischemic organ failure (end organ damage), fibroid lung, fibroid liver, liver
failure, nephropathy, including hypertension-induced,
The genehgbend pstseriad e tianer dialfolitard phjapdthies( Cepakigiherocyciyl
fibroid kidney, renal glomerulosclerosis, organ hypertrophy, asthma,
arougs B BE SR b PRl E L E SISy SR e LRy, Rk, Ra.
Rs, RENMETRy RaMDGHGHISPrderaeshiakes eigiual vasospasm, cerebral
ischemia, pain, e.g. neuropathic pain, neuronal degeneration, spinal cord
injury, Alzheimer's disease, premature birth, erectile dysfunction,

The swim@v@)ﬁ%wgﬁl%%@tﬁﬁeﬁ%%@%@ﬁ@&%MJ§PWe gc}%%‘ﬁs(i) or (1)

and cpmﬁgcations of diabetes, metabolic syndro vVess

and/pg et RiamReryticrRl accartakimanlin 2Bciomiine eRsuasdor AmSs
pharesicepathls JuchaaioanerRIP S thfecios: oheligasiiRIN o the formula (1) or

I 28?8/ 77%5}%PCT/EP 007/011164 34 tracts with bacteria, sepsis, cancer
) 2 S AP SrRl e bl el o ReE P foolaR.

productoesf preimeamt itiglarfdrteir eetastas emdlheppsosalibinvealigthses
assolARIEIIFIR IR AIATPRR Rl prebargions (g phermacputcd)

. _compositions) which ain an etfective amount of ‘a
light gbaip slesiTataseoimufar ihotreptastionity/ phareracéotioa yeacreptale,

IS 8 RlRRCsAiiER HBpd i
i A A S S O, o

eithEqsleeefsiBRRp arte pRbprrlalrdineass RARBRMINkaEsarsadart
disedos, cxaghpiqisctbadonanal P inbiets. frettaiastdaiiete ArRARLIANIE s chemic

ranules, hard and soft gelatin capsules, solutions, syrups, emulsions,
orgaig (AR Jsiid o180 e AS RO R R HER ¥ VR Tl v BRropathy,
includimgibypeutarsitiyn ducedampteHypibrcosioroimippes e gietic

ral r ple. intravenously, inframuscularly or .
nep e K Bl G S T soimgis.
hypeﬁf@?ﬁ@aﬁﬁﬂ@’!ﬁdﬂﬁ@ﬁ@@ﬂf@d@tiw pemwoﬁjsgaeetmﬁm, fadult respiratory
distre@SAPRLICHRBTHBORUBRIR SOLHINS BL ARSI, QLI SN IANR,
_ for example in the form of aerosols or nasal sprays. The p armaceuticar
ischepigh aiffoRda BeNaRBiCRaIvEsHIGR Al Bqaepaieliom s ver iy,
Alzhehekpe andiaaiineioane st ddr bl sphasmacamicalyacseiaiifons.

arter'inerit inor%anic§nd/%§ organic carrier substances and/or additive$ being
R IR AR O H R R et RaMR S Sions cardbetes,
metalilairg yithomas ditiod e ascbpishiacaisaneios de dBRIN Ao was oRor
. i f pillsetablets, coated tablets and hard gelatin capsules it
=t R e A 5 SN o R Hblgrste
talc, stearic acid or its salts, etc. Carrier substances for soft gelatin
capsules and suppositories are, for example, fats, waxes, semisolid and
liquid polyols, natural or hardened oils, etc. Suitable carrier substances for
the production of solutions, for example injection solutions, or of
emulsions or syrups are, for example, water, saline, alcohols, glycerol,
polyols, sucrose, invert sugar, glucose, vegetable oils, etc. Suitable carrier

substances for microcapsules, implants or rods are, for example,
cononlhvyimare nof alvieolic acid and lactic acid The nharmaceritical



In addition to the active ingredients of the formula (I) or (I') and/or their
pharmaceutically acceptable salts and to carrier substances, the
wRi'aifmasautical preparations can contain one or more additiyes such as, .
for example, fillers, disintegrants, binders, lubricants, wetting agents,
stabilizers, emulsifiers, preservatives, sweeteners, colorants, flavorings,
aromatizers, thickeners, diluents, bufféf substances, solvents, solubilizers,
agents for achieving a depot effect, salts for altering the osmotic pressure,
coating agents or antioxidants. The?/ can also contain two or more
rac AT RS GO E5 215 AT SAEH BFogHRACiical cancers of the
brezatcmptabpresitscimeases phamactiiicakpepaiationsoniaias two or
more compounds of the formula (I) the selection of the individual
compounds can aim at a specific overall pharmacological profile of the
The presand deviictdn ioptistion: cqmamitaumd(with
pharﬁzé@@[}ﬁéﬁ %ﬁ%&%&is@ﬁ&ﬁ&ﬁm gﬁn MENSHANIDAIONIACHNG, 10act one
compound of lower potency. The tlexibility permitted with respect B
compREKb HrtbaamiteiitéiPiHe banouiia sortmateutiohly porepiaiiiowslts and a

pha@fgaémwfmmgwémﬁe@wi&%@%&%&%%@%k@f@%&é@@&ae

.the compounds and thus allows the selection of such desired compounds.
carngl FHRFIMBrESIFPAYGIGIFR APt asEarEHSE GvdiBIRRE Yormula (1) and/or

its pharmaceutically acceptable salts, the pharmaceutical preparations

can also cantajn one or more other therapeutically or prophylactically .
The B R R Co IR R e E Aol SRR Pl A B (s
tablefiseldogeazad tatrietsithivaveid éelbidts, andnakis bestomnary@Engddtaknaspdoles,
i ﬁgﬁ jcian,.i uj individual conditions in.each individual
sl o e e L
howemerngair@'spdesastigior theegisdsiorekernplatenianftimmbdepssithees, or

pareSEIBI IR AARIBIS HaTe 5 AWV RRIRRT AR ASHIES? rs%@ﬂ%%%ﬂgg}?ﬂwiﬁ\e form

treated or whether prophylaxis is carried out. An appropriate dosage can

of ingghiag A9idliees RING URinBAABPaaCRUS RS INRIRD I diteiarenn
percgi@nedlstiher RGNS éxadRiedll HeOR A b Hiiae MBIl s088H8rr tinctures,

e e e

mg/kg, in particular from about 0.1 to about 10 mg/kg, (in each case in mg

' i e divided, in particular.in the
The B e S T R 2 BRRIR iy B mer
knowskpgisie and Eraligare aneisidirdiontheraruaimdepenttadioadoeiiihialinert

inorg@ﬁk@&mlgﬁﬁ?ga?&%ﬁ%%{)bgé}%é@tﬁﬁﬂﬂwgEif?\?é’@ﬂ’é\ﬂ?ﬁﬁ%ﬁggég&tion to

daily dose indicated. Furthermore, the comgunds of the fo can

the cpEpgERds)hihe St b arts 3 (RE I dbainieiremaprytically acceptable
salts coMREURA I PpriaulsoFeeeRliatNaseHsRif i iBgrediania. (WhICh and
hard arj %btalnabl%from @he cor?g)?unds_of t_he formula I, for example by

ABHI GRRT O PSUb SRS RS 5 MR Rl G BT RIRCIRSASPr 0P StaTch or
derivgtiveesdhepratb dtile grearhs dbat ordls stiltbeaite Sentivr bubprattsiSor soft gelatin

i ' ling reaction are then removed by standard , .. .

cap s B e el Rl ctng i polyols.
naturgdrebbessgegthoiyl gioupuiaida reaipraebstmtesfaithe prothocticoupt

solutieHd 8 1ASRIRIE RIS clefb AU NP 5@srﬂmm8n@r8vgﬁ%g%?mt Wil ole,

trifiuoroacetic acid.’As already explained, after the coup reaction also

watet sRYRmA GRS SyrsrhdntraledstermssuilBpRsisegarselugrs yemetable oils,
etc. Sulgiiencaraenyepsitininge RPhicroasputicallApraRiAble Sl Sl-a praditghole,

Iof a congociun .of the forgwl.llae (D) or (ii) can then be carried out by known
coPO R ER CLGN U A5, G AL BTG PSRN Bprmally
containestaotulied (8 abfiytdaboibievwetiatd isavoskesbupdnef thedsiietiing or (1)
product is then purified by customary processes known to those skilled in
the art. For example, a synthesized compound can be purified using well
known methods such as crystallization, chromatography or reverse
phase-high performance liquid chromatography (RP-HPLC) or other
methods of separation based, for example, on the size, charge or

hydrophobicity of the compound. Similarly, well known methods such as
aminn acid ceaniience analvveiec NIMBR IR and mace enectrometryy (INM<Y) ~an

€YY




A suitably substituted aldehyde, for example substituted by X or Y being
independently from each other hydrogen, alkyl, alkoxy or halide attached
Wi SossifaRle position, can be reacted with a suitable compo%&%ﬁ% ?{% 1164
for example an actal of aminoacetaldehyde for example in a so ventﬁ e
THF, chloroform or toluene under acid catalysis by toluene sulfonic acid or
another appropriate acid to give imine3fii) wherein Q' can be for instance
methyl or ethyl, which in turn can be cyclized by different methods to the
so%yinol'ne (ii). For example this can be done by Lewis acid catalysis by

andig) i RAERESEHURY R AR SRR RO E O FRdies, TopmRtint of

the dlideimgtedRirenipksaioios ERIYNY frosmambiRNbtRARAC AR sdusiNgb e
ﬁst%?}l ing Sto th%corres ondin amlneﬁl%y action of a suitable reducing
salts g e SO AP R R LB AR RLAFRP B R BB ad 6 about 0.5
to atsulpiGaamide iy feattip irovithaboitithbdeaboigt @00ridg. and subsequent
cyclization to the isoquinoline by action of an appropriate WO
2008/077551PCT/EP2007/011164 38 lewis acid. The isoquinoline (iii)
In aqgifinein Hreadive drsiedints dof éheolvespbn@hgrNE)ddd/ (v iHmiraction of
pharfhSUSaRLe RrAaLR ANB Ve N0 42k BPIOHIAR IBEIBIE PRIDAREAIG -
acid or others at room temperature or elevated temperature. The oxide
prepa{iciiv theh tRNEIRVIRATRIeh e Ry G ikdtam danexxrsripkriviien by
disinﬁ@gfém@,lbmﬁéé,fﬂﬁgﬁﬁrltg?%lﬁﬁ@fﬁglﬂ!ﬁsPébé%ﬁ]i?é‘q‘i‘? SRIMIRU reservatives,
resence (?f %r%gsp orous pentachloride. The derivative (v) can then be
SWeGHtHEM 1113 QLB 3 VRIS - AR SSn i HESERR G A Nigriguger substances,
solverita aikQHRHd| kegeetth el cridaing| D6 bpozyieieo kalin hiaRierRNgR Asmotic
it .pase like sodium hydride and in a suitable solvent like dimethyl
pres O el A TS A AR ol B ey
compowvestedl trdohaida dlinolbasdieriitative ifeilriaceatictily dosithtable salts. In
casefﬁ@%?ﬁl%‘@eﬁmp&@ﬁja%?&ﬂtggntasﬁgw& MRS %Igun s of the formula (1)
isoquinolinones can be obtained by reacting suitable 3-rormylated or
the sglegdicm of bR iskliveHas mpPaMReRinn &b AbREPENH ereily pliemacological
profiﬁlamls%iﬁhﬁa&}éﬁtié&'ﬁﬁ@ﬁ%ﬁ‘ﬁr_?gﬂéﬁ?ﬁf@?%ﬁi@%tﬁﬁéﬂtt%mpound with
resence, of a suitable base like sodjum hydride to give the corresponding
ash Wﬁ?ﬁ@%@?&i&‘é@%ﬁ?&!{ SERARREIRA Y4B 8408d-BF T GRBPaWinablewer
potebasellikefaibisiupe Myittexidéhsedipathydiexiseopidighivan Sudends e, ima
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and phasiteraieiical i eltities ¢ thy eemiowvithasatithos atidesresteblion of
such%&‘éﬁ@&'%&%%hc@'?Mﬂ%ﬁr&?ﬁ{%i%%rtW'é@?&é%PSrPé%%%‘ﬁ 2l of the

water. The corresponding azide then can be converted into iSoguinolinone

formidly gy sed@misirhessanapicablasnamatipraliylitsirssoaceutical

prep&iahenyleineiiss Suiabie &@%@Wot%ﬁﬁ@%ﬁéﬂ?@aﬂ?%ﬁa%ﬁ?ﬁ&ic Ity

’ 6-fluoro-isoquinolones, for example (vi), can be reacted with suitable P1
ac ’V%?g[ﬁ%ﬁmféd amino alcohols wherein P1 / P2 are independently from
each other for example hydrogen, alkyl or a protecting group like for

mple B hthaloy] jn t h as DBU, cesium |
Whe R e R e TR Sl a6 ks S erakCtanpite
|imitScmWa'ﬁ/é%C(uétcﬁwmaahyi,sthmmnimtbmpwmcﬁmadydobqoaniwm&ﬂmé
indiviaaauegoﬂaﬁswm%%hémm%ﬁ-.gagg. "eacW

syitable intermediate). It .
is understood, that this may require iIn case %%%rlfgggéamgzequqﬂé%()%)ggecsﬁc

compsrEHBIR N eHe Hittbg diRbireanseravElite Woheintienemioibe/tsated, on the
modeSHialleraeHente i pasionvih Sablmubatitied . BPEQ%¥ | condition

. halides in the presence of base. The products like (xi) obtained v IS
Is tre ey RIMAE R oRIYI B s &radadLP Ul ABUHRDIRPARIR I RIABROFRINGES
estabfistgenidiegremaitesd witvoatipbiarllahylasartetanedal e, IRAReNSa Pkhe
a reducing agent like sodium triacetoxy borohydride, sodium borohydride
or sodium cyanoborohydride in a suitable solvent and in the presence of a
water withdrawing agent like molecular sieves or a suitable ortho ester.
This amino group may have to be liberated in an initial step like for
example acidic removal of Bocgroups. Furthermore an amino group can

be acylated by reacting it with a suitable acid chloride in the precence of a
hace like triethvl amine or HiiniAa'e hace nr hy reactina it with a crntahla



base and a coupling reagent like EDC, PyBOP or TOTU. WO
2008/077551PCT/EP2007/011164 40 In case of use of protected
Wié(}%%%gﬁes, cleavage of the used protection groups is re@ikeghta - 011164
liberate the desired isoquinolone (xii). This liberation, however, can be
performed before or after the reductive amination step, depending on the
nature of the used aldehyde / ketone Hhd the protection group used.
Isoquinolone derivatives like (xii) can be obtained as free bases or as

e L e I G Ve
abowddh@é rie chbutot théCcorgdsp amdilegafpbefaseabypdithdrisuldjecting thefigoin

P R e e L G B S a B R by,

ment an sequent extract

weigbKarhipedaiiittissercauey dividrchiforsidinulzstiy il otte of lspprdpinielration of
relatER KBNS AR S YRS IR S VARDERUON, L dIiResRrbRBns. As

eneral'methods for the preparation of isoquinolinone derivatives as

usu Apeding 60ddiMdealhahgviidbreab nessrssartio sy iple upwards or
dowGREReURdSs gldha:igramda (Adiekd. In the following examples the

preparation of the compounds of the present invention is outlined in more

detail. Accordingly, the following examples are part of and intended to
Furtiibssteate the oetiedimidhe presembinyentiom Hdusaderstogditbal intermediates

modificatigns. that do not substantially affect the activity of the various ,
for L ICREIBNE & FHLS e Mo Pl gt BRmCBR R et el g ive
ingrethesits, LOIMSMathtalsaMethooh AhaScatinmziny @b ad ¢h€ Gb iy Jsishiersample by
introf it GHAUBIEACNE Q0B Arid PRI B8 ibups

5:95 mUmin

0 min) to 95:5(3.4 min) to 95:5(4.4 min) Flow

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, afier 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 (1) or {I') can then be carried out by known processes.

In general, a reaction mixture containing a final compound of the formula (I) or (I') or an
intermediate is worked up and, if desired, the product is then purified by custormary
processes known to those skilled in the art. For example, a synthesized compound can
be purified using well known methods such as crystallization, chromatography or
reverse phase-high performance liquid chromatography (RP-HPLC) or other methods
of separation based, for example, on the size, charge or hydrophobicity of the
compound. Similarly, well known methods such as amino acid sequence analysis,
NMR, IR and mass spectrometry (MS) can be used for characterizing a compound of

the invention.



41 Method B: Stationary phase:Col YMC Jsphere 33 x 2
Gradient:ACN+0,05% TFA :1120+0.05% TFA 5:95(0 min)

W8 FRi{&a;Min) to 95:5(3.0 min) Flowl mUmin Method C: Stationan o11164
phase:Col '(MC Jsphere ODS H80 20 x 2 GradientACN : H20+0.05% TFA

4:96(0 min) to 95:5(2.0 min) to 95:5(2,4 min) Flow1l mL/min Method D:
Stationary phase:Col YMC Jsphere 33% 2.1 Gradient:ACN+0.08% FA:
H20+0.1%FA (Formic Acid) 5:95(0min) to 95:5(2.5min) to

5(3mi . i : [ hase:Col (MC Jsphere
ssoq§§i§ 3@;"&% E:!a%\{v y3s§,“n%a”%'s'f}z'§é'§ t\l?s%da%agte tl% %’%t‘?m s(?‘ﬁ*lqe fg\ﬂow“i?n general
schemes illustrate some of the possible ways 10 access isoquinolones, but do not limit

the present invention.
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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 actal of
aminoacetaidehyde for example in a solvent like THF, chioroform or toluene under acid
catalysis by foluene sulfonic acid or another appropriate acid to give imine (i) wherein
Q’ can be for instance methyl or ethyl, which in turn can be cyclized by different
methods to the iscquinoline (jii). 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



Gradient:ACN+0.05% TFA : H20+0.05% TEA 5:95(0 min)
to 95:5(2.5 min) to 95:5(3.2 min) Flow1.3 mUmin Method F: Stationary

viRhasR/9kYMC-Pack Pro CI8 RS 33 x 2.1 Gradient:ACN+Og§{?§:§n'w Li64
H20+0.1%FA (Formic Acid) 5:95(0min) to 95:5(2. mln?lto

95:5(3min) Flow1.3 mUmin WO 2008/077551PCT/EP2007/011164 42
Method G: Stationary phase:Col YMC3§sphere 33x21 _
Gradient:ACN+0.05% TFA : H20+0.05% TEA 2:98(0min)

iewité)?é%%m %ﬁ%gﬁ%ﬁ&%@S %gmté%@%%%}‘gd%g I’tggl gg?r%%p%ﬂding N-
oxide (iv) by action of a suitable cxidative agent like hydrogen peroxide, m-chloro
perbenzoic acid or others at room temperature or elevated temperature. The N-oxide
(iv) can then be converted into the 1-chloro-isoquinoline derivative {v} by reacting it
with & reagent like phosphorous oxy chioride in or without presence of phosphorous
pentachloride. The derivative (v} can then be turned into suitable 1-alkoxy-derivatives
by reacting it with various alcohols Q-OH fike methanol, ethanol or benzyl alcohol in
the presence of a suitable base like sodium hydride and in a suitable solvent jike
dimethyl formaimnide, dimethyl acetamide or others. Alternatively (v) can be directly
converted into the isoquinolinone derivative (vii) by reacting it with a reagent like

ammonium acetate.

0 o
. X ] % z X y
z x OH F N
NH
Y vii " ¥ I
X
Scheme 2:

Alternatively isoguinolinones can be obtained by reacting suitable 3-formylated or
acylated fluorobenzenes (viii), wherein z is for example H or alkyl like methyl or ethyi,
with a reagent like triethyl phosphono acetate in the presence of a suitable base like
sodium hydride fo give the corresponding cinnamic acid ester, which subsequently is
cleaved by action of a suitable base like potassium hydroxide, sodium hydroxide or
lithium hydroxide in a suitable solvent to deliver acid (ix). (ix) can then be converied to
the corresponding acid chloride by well known methods, which can be transferred into
the acid azide by reaction with sodium azide in a suitable solvent like ether, chloroform
or acetone in or without the presence of water. The corresponding azide then can be
converted info iscquinclinone {(x) by reacting it in a suitable solvent like
diphenylmethane or diphenylether at suitable temperature.



Gradient:ACN : H20+0.05% TFA 7:93(0 min) to 95:5(1.2
min) to 95:5(1.4 min) Flowl1l.1 mUmin Method I. Stationary phase:v(\)/at(.eri
j 4 Gradient:ACN+0.05% TEA: H20+0.05% TEA 5:95(0 min
‘ﬁﬁé&%% 6.3“%in) to 95:5(3.5 min) to 95:5(4 min) Flow1.3 mUrhin MethGd 1o
Stationary phase:Col YMC Jsphere 33 x 2 GradientACN+0.05% TFA :
H20+0.05% TEA 5:95(0 min) to 5:95(3% min) to 95:5(3.5 min) to 95:5(4
min) Flow1l.3 mUmin (2,2-Dimethoxy-ethyl)-(4-fluoro-benzyl)-amine (1)
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Scheme 3:

The above obtained 6-fluoro-isoquinolones, for example (vi), can be reacted with
suitable P+ / P; substituted amino alcohols wherein P4/ P, are independently from each
other for example hydrogen, alkyl or a protecting group like for examplie Boc or
phthaloy! in the presence of base such as DBU, cesium carbonate or sodium hydride
to give the corresponding alkoxy substituted derivatives (xi). Eventually, this
conversion can already be performed at earlier stages of the synthesis {e.g. by
reacting a suitable intermediate). It is understood, that this may require in case of
unprotected iscquinolones protection on the nitrogen or oxygen of the isoguinolone
moiety by suitable methods, like reaction with suitably substituted alkyl or benzyl

halides in the presence of base.

The products like (xi) obtained via this method can then either be liberated or,ifa
suitable amino functionality is present, be reacted with suitable aldehydes or ketones
in the presence of a reducing agent like sodium triacetoxy borohydride, sodium
borohydride or sodium cyanoborohydride in a suitable solvent and in the presence of a
water withdrawing agent like molecular sieves or a suitable orthe ester. This amino
group may have to be fiberated in an initial step like for example acidic removal of Boc-
groups. Furthermore an amino group can be acylated by reacting it with a suitable acid
chioride in the precence of a base like triethyl amine or Hinig's base or by reacting it
with a suitable carboxylic acid in the precence of a base fike triethylamine ot Hinig's
base and a coupling reagent like EDC, PyBOP or TOTU.



WO 2008/077551PCT/EP2007/011164 43 12.49 of 4-fluorobenzaldehyde
were dissolved in 100 mL of toluene and reacted with 10.5 g of

' aldehyde dimethylacetal and 1.90 g of p-toluenesulfonic acid
“?rrc{(?rqi%lgh}%rrga%;e for two hours at a Dean Stark apparatus. The E5bdER AL e
allowed to cool down, extracted with saturated sodium bicarbonate
solution, water and brine, dried over n@’é’gnesium sulfate and evaporated to
dryness. The crude product was dissolved in 100 mL of ethanol. 1.89 g of
In Casg@d[& n bor?:%dgéj were addeg?gortiopwise. Stirring was continued )
Svernight PO iRy SeaHinabasias sauRas Attt upes sysigrbArarmyps is
requiedbsdifved!d trendbsisal itioguivadoerapaiatEes GlEyRRSSs, KakRNVER Wn be
' r e.an hed twice with water. The organjc layer was
peﬁ%x%r%%t%%%%%h r?ﬁé"? é%fezzeogb’éﬁﬁ“r’nea%ﬁ‘éﬁua‘ ns%ﬁ%?redgﬁg %%Egogat@?tﬁamm of the
useqalnebyie H&elbrgnendchel prptediict @@g) wescused for further reactions
' ificati =AQ: ' ed mass: 182.1 .
o B B R R St b et e
for exampIRLBKseRbletfeR MRSy Edes ophosphates, triflucroacetates, sulfates or
fumdFaledimathexysethybinddllsar ashensyban %ﬂ%@é"&fﬁé@%&ﬂ%@ F?t. ase by
ution o

ith ml ogdigploromethan_e. 20 mL of pyridn were added. At 0 C a so _
SIS SEUFEId N IR IR SXENERF G RreRiRB AR K Ml Wammiady alkaline

aqueropivisenidre mﬂubwﬁﬁ@lmwm@mﬁgﬁlﬁmé@fﬁl@ﬂ# like for
191 tinyed until conversion was completed. For workup, the
e e TR i S G SRR ot
dichigseiueitsioarborare s olticnawhoankavith drition Thelorgesic 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
The gahraiahmethadsiPbtan geapirriionof BoguitMienhod Gritdtentaadasstibed

v8¥ah '
B e M N IS o 0
- 'dichto

IREtRE RXaRRESNG RS atalen s taRRTeaunds f the present
inveritig@,2-dintietbo xy-etbisd)cldtéd-fluoro-benzyl)-4 methylbenzenesulfonamide
(2) in 150 ml of dichloromethane was added. Stirring was continued at
room temperature overnight, the solution was poured on ice, the layers
Accofiirgie e ddioving azacmis phes eavhsfexithictethdat eovilitistrate but not to fimit
the pREIRIHNEIRRAE and the combined organic layers were then extracted
twice with sodium bicarbonate solution. The organic layer was dried over
magnesium sulfate, evaporated to dryness and the obtained crude
Itis uraskess6B RO uaniesitied dusil : 81020
o Dttt M B b
Vafloy@%g@g‘_!}ﬁpgﬁﬁggaﬁFﬁgﬁﬁgqa)are included within the invention disclosed

herein.

LC/MS-Methods:

Method A:
Stationary phase: Col YMC Jsphere 33 x 2
Gradient: ACN+0,05% TFA : H0+0.05% TFA

5:95(0 min) to 95:5(3.4 min) to 95:5(4.4 min)
Flow 1 mL/min



Starting from 3-chloro-4-fluoro-benzaldehyde, the title compound was
prepared by the same reaction sequence as used for the synthesis of
I isgguinoline (3). Rt = 0.77 min (Method A). Detected mass:
‘?gzﬂf%%%ig}% (M+W). 7-Chloro-6-fluoro-isoquinoline 2-oxide (%?Té%%%mlnﬂ
(137.7 mmol) of 7-chloro-6-fluoro-isoquinoline (4) were dissolved in 500
ml of dichloromethane. At room tempe#ature, 50.9 g (206.5 mmol) of
m-chloro perbenzoic acid (70 /0) were added and the mixture was stirred
t room temperature until complete conversion is achieved. For workup,
Me ecipitate was filtered off and washed with dichloromethane. The

Stafilirate yasayashed twigeqvithysogh icarpenate solution. The layers
Gfagigr _separated and the eous phase was extractﬁed twice with
iIChloromethane. The (ﬁ%’ gﬁﬁaéég:ﬁer@%@fﬁ%‘%tﬁ Wa@nesium sulfate
and WO 2008/077551BGH(ERAAP T S84 3 mevapaatsd. T heso
Flo@btained solid material {18 4nq was used without further purification. Rt =
0.87 min (Method C). Delectéd mass: 198.1/200.1 (M+W).
1,7-Dichloro-6-fluoro-isoquinoline (6) Cl 2.6 9 (12.0 mmol) of
Mettharh¢oro-6-fluoro-isoquinoline 2-oxide (5) were heated in 40 ml of POCI3
at reflux for 4 h. After the mixture had cooled down to room temperature, it

Stalpreninaacn ice. ThEah & as sphrisriE BRfated2hree times with
Grag@ighioromethane. The ganpbingg-prgaiie, layeis were dried with

magnesium sulfate and evaBorated to )
4:96(0 min) to 85:5(2.0 min) to 95:5(2.4 min)

Flow 1 mbl/min
Method D:
Stationary phase: Col YMC Jsphere 33 x 2.1
Gradient: ACN+0.08% FA : H,O+0.1%FA (Formic Acid)
5:85(0min) to 95:5(2.5min) to 95:5(3min)
Flow 1.3 mUmin
Method E:
Stationary phase: Col YMC Jsphere 33 x 2
Gradient: ACN+0.05% TFA : Ho0+0.05% TFA
5:95(0 min} to 95:5(2.5 min) to 95:5(3.2 min)
Flow 1.3 mU/min
Method F:
Stationary phase: Col YMC-Pack Pro C18 RS 33 x 2.1
Gradient: ACN+0.1% FA : Hy0+0.1%FA (Formic Acid)

©:85(0min) to 95:5(2.5min) to 95:5(3min)
Flow 1.3 mlfmin



yield 2.91 g of the title compound, which was used without further
purification. Rt = 2.34 min (Method A). Detected mass: 216.0/218.0
widYhker7&s¢ hloro-6-fluoro-2H-isoquinolin-1-one (7) 0 41.13434k99 @ 7/011164
mmol) 1,7-dichloro-6-fluoro-isoquinoline (6) were dissolved in 670 ml of
acetic acid. After addition of 148.8 g (1,90 mol) of ammonium acetate, the
solution was stirred at 100 C. After 3 ﬁ,‘zthe solvent was removed under
reduced pressure and the residue was poured into water. The aqueous
Metiri)hé?  was extracted three times with dichloromethane, the combined
Srganic layer was washed with saturated sodium bicarbonate solution and
Statloriaey dhedover sodiuMicuidie dephevapdratédito dryness. The crude
Gra @équct was crystallizegérﬂ%ggég% at p@@g%ﬁd 14.85 g of the

esired product. Another 4.5 g could be o tained upon evaporation and
silica gel chromatogragh§ &P hietBS8{(duon) Th&pieimitadoniis Fte2Eani
Floy@nd dried to yield 9.91 g of the title compound. R1= 1.33 min (Method B).
Detected mass: 198.0 (M+H+). WO 2008/077551PCT/EP2007/011164 46
6-Fluoro-isoquinolinone (8) 0 4.8 mL (90.3 mmol, 1.5 eq.) of thionyl
MetsbipHde was added portionwise to a solution of 10 g (60.2 mmol) of
3-fluoro cinnamic acid in 44 m| of chlorofﬁrm and 1 ml of DMF. The

StERNANRAS heated to t8HIR Yor B R HEAMIPLAER R were distilled to

Gragiield: 11.4 g of the raw acitl ciefde, §@ticimvas used without any further
purification. The acid chlgride was dissQ in 45 mL.of acetone. . At0 C
8.03 g (123.5 mmol, zcgqg;?%?mgﬁ&@%%??@%@ “ 3%%%%@5%‘2?1 41 mL

Flovof water were added whilentidrtemperature was kept below 5 C. The
reaction was stirred for another 1.5 h. Then 55 ml of chloroform were
added. The mixture was washed with 80 mL of water followed by 40 mL of

Metipmhé. After drying over Na2S0O4 and filtration, 14 mL of diphenyl ether

Statiﬁﬁé@yﬁﬁ%ﬁnd most wg@rgb{gmggmwgaremoved in vacuo (without

heating). A total removal of the chloroform should be avoided.
Gradient: ACN+0.05% TFA : HO0+0.05% TFA

5:95(0 min) to 5:95(0.3 min) to 95:5(3.5 min) to 95:5 (4

minj

Flow 1.3 mi/min

Method J:

Stationary phase: Col YMC Jsphere 33 x 2

Gradient: ACN+0.05% TFA : H0+0.05% TFA
5:895(0 min} to 5:95(0.5 min) to 95:5(3.5 min) to 95:5 (4
min)

Flow 1.3 mbLfmin

(2,2-Dimethoxy-ethyi)-(4-flucro-benzyl)-amine (1)

-~

O
F
NH



The solution containing the azide, diphenyl ether and the remaining
chloroform was added dropwise at 260C within 15 minutes to a solution of
ibutyl amine in 97 ml of diphenyl ether. A vigorou i n
‘%(nggi/g{’\%g during the addition. The reaction was stirred fo%%@rﬂ 5?8% 164
minutes at 260 C. After cooling to room temperature 270 mL of n-heptane
were added. The precipitated product%as filtered off and washed with
ether to yield 5.65 g of the titte compound. MS (DCI) Detected mass:

164.0 (M-f-Ht). 6-F|yoro-2-(4-methoxy-benzyl)-2H-isoquinolin-1-one (9) ‘
RV A A e e e BUh Suifiese BRdippsted with
10. Epgméﬂ}aw“hﬁaaw chierige ﬁ@@ﬁﬁ@%&é&iﬁn@;@@g@@ﬁﬂ?ﬁ;@fm acid

-fluora-isoquinalinone n mmol, 1.2 eq) 0
o R R TR A HEA e FER R 1 S bigieRmoblRege to
cooigivige, PHeaptedipiitite stasafite meniwashesr vthatenteativh dradstoayieltrine,
drsegg,%a}% ﬂﬁ# §QAROUNG R apbraf A8 Msthed Bh DEGHSS IR was
dissqieR| ol B0mmbr 6T 2 aameliHoR-Ber PRI botulmolind wees @d)@iportionwise.
stirriRtpiing fetnleeh |8{{@T@i§|H9 "PeghliRapInRld 008 (ALNGALE GRMPRUDSS

was prepared following the protocol described for
evoliglpnarguid e rbsrMEhe oS BRissiiriiee - Brer@piad to dmpenm taken up in
dichidetheti4r)y: Betortachnpasicahith Watd)) The organic laver was extracted with

en -7-chloro-6-flu 14,749

brin 1-5! (%%ong/ Tilr -isoclginoline 11@ %24.6 mmol) of

-ehfetEh T8 A HB RIS A0 e AT e R<LRiREsn Tsoabidped crude
prodiatt 2k g Afters ackdit dordt 80686 ep(iibh® withol)t pfsitierearoRpat® 8dehin
MethaPh S L, Qf-bepzyl hroRyide, t | s stirred at 80 C for
(Me 3h. A te%:%g%mg d(%\)%’ to rdé{rﬂempget)at%?ﬂhw%éw ion mixture was

filtered and the filtrate was evaporated. The residue was dissolved in
N-(24i9D|piemeihans AN washedwaier. ddad ik magnes '-

( and evaporated. ﬁ&al\%ﬁjrificaﬂon b%ﬁgrepareﬁ%e HPLC ga%ag%%%%éo )
the title compound. Rt = 2.51 min (MethqstB). Detected mass:
288.1/290.1 (M+H+). WO 2008/07755;[ET/EP2007/01.164

O

N_ 7
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20 g of (2,2-dimethoxy-ethyl)-(4-flucro-benzyl)-amine (1) were dissolved in 120 mi of
dichloromethane. 20 ml of pyridine were added. At 0 °C a solution of 23.8 g p-
toluenesulfonic acid chloride in dichioromethane 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 washed twice with 2M
hydrochloric acid, twice with sodium bicarbonate solution and once with brine. The
organic layer was dried over magnesium sulfate, evaporated fo dryness and the
obtained crude product was purified by silica gel chromatography to vield 22.95 g of
compound 2 as an orange oil. Ry = 1.71 min (Method C). Detected mass: 336.1 (M-
CMeT).



48 6-(cis-4-Amino-cyclohexyloxy)-7-chloro-2H-isoquinolin-1-one (12) 0
2.19 g (10.2 mmol) of cis-(4-hydroxy-cyclohexyl)-carbamic acid tert-butyl
issolved in 20 ml of dimethyl acetamide. Under argon
ﬁn@?&%ﬁﬁﬁ 814 mg (20.4 mmol) of sodium hydride (60%) werE g es

and the mixture was stirred at room temperature. After 30 min, a solution

of 2.0 g (9.26 mmol) of 1,7-dichloro-64#oroisoquinoline (6) in 5 ml of

dimethyl acetamide was added and stirring was continued at room

temperature. After 1 h, 2.0 g (18.5 mmol) of benzyl alcohol and 740 mg
6-Fliopges$amancdneddilim hydride (60 %) were added. The reaction was

stirred for 2 h at room temperatel d 3Qqinutes at 80 C to achieve

complete conversion. The solvent m‘ow\gad in vacuo and the residue

was taken up in dichloromethane akd washeditwice with water. After

drying over magnesium sulfate, the organic layer was evaporated, to
41.6rgrafahGlawer e sientrdimetateaibtef dichioromethane. At room temperature, a
solufisilériobengWery 7-aredsgas 511}:1&&%9&5%‘9)@&%@ mic

acid tert-butyl ester. The intermediate was dissolved in ‘methanol and
benzrnsRidiRRaDIe (8 Iadigd miehdiehiairaciimnatvan gdsies Stisdng was
contieastion Mbruiemms adiustadinighatine LBy RAHEQHOISPEN B, the layers

hgdroxi e. The solvent Wa%ﬁrggmoved in vacuﬁti and the residue was stirred
i

WerS SERAAGI FRFAABHSGHE QG5 Afthr e s AEs v §is Ueiorekiasng and the
cormbihiah evgsrpc idiest bypre pheatisritdPle@ (e olitaiseditnif uncaasetate solution.

1ssolved jn_2 N HCI. Einal lyophilizati ave 433 the title
e e o e R A S el g nc the
obtagsl zRgs pradul(8 V2068 PLTEBURG BiliRPe7:01dhedogebiablg field 2.74
&ﬁd@ i iraléRldesands: ' i |.Qf+
g of gimethvglﬂ%I():3(-:‘c')t?';t”\*r%Inic?l%rj'l fﬁﬁ%g% mg (1 4(115 n%frﬁo E%?é%%ﬁ%n%ﬁr e#()‘é(%%)
were added. After stirring for 30 minutes at room temperature a solution of
7-CHPE-5i0 el ahatife pgyloxy-7-chloro-6-fluoro-isoquinoline (11) in 50
ml of dimethyl acetamide was aTglded and stirring was continued at room
temperature. After 1 h the solventwas rermowed under reduced pressure.
and washed with water.
The organic layer was dried witirmagriesitnh sulfate and evaporated,

' e the crude produ hich,was used without further
st B e SR BT 8 e by e
samg reaRienGLquUsTe oy foxyifie hyisthgsisaintifioneo(stoCloalia 8 (30. &: =
0.7 Shik ORANRI SBIRiRE (Ao sl SR 4By 0xy) -isoguinoline

(13, crude product) were stirred in 30 ml of 6 N Ha/dcetone (1:2) at room
temperature. After 3 h the reaction mixture was poured on saturated
7-Chiedwmbisarkenpiasaldliohaad exjracted with dichloromethane. The
organic layer was dried with rpagnesium sulfate and evaporated. The
crude product was purified by preparativesdPLC. Rt = 1.34 min (Method
B). Detected mass: 292.0 (M+H z tirlgrom
7-chloro-6-(4-oxo-cyclohexyltigy)-2H-isogtinolin-1-one (14), the following
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femperature until complete conversion was achieved. In some cases |

solutigas Hue R e ReaeRRsatnsiand ihy ge o e bsee uRpRIdacted twice with
dichismietsiar:. Atrdhedsolatiiuebiwere dried with magnesium sulfate and
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filtered and the solvent was removed under reduced prr(]essure Tc?li .
dissolved in dichloromethane, washed with 1 N NaOH an
vi%? sodium chloride solution, dried with magnesium sulfate difcf/EP2007/011164
evaporated. The mono- or bis alkylated products, if obtained, were purlfled
by preparative HPLC or precipitated fén methanolic HCI. The optalned
trifluoroacetates were stirred in 2 N MCl/methanol, evaporated, dissolved
in water and freeze dried to yield the desired products as hydrochlorides.

evapaisthibbreacrbiriced refis duplenst 98 duingaheesdputhtionfofitie
purifitBtiShprodugtdregiianmavhieh epniaiRef.Q A %:LF Ao o1 fhing ékgoi—ib 9

subsequent stirring in 2 N MCl/methanol. See Table 1 51

1,7-Dichloro-B-flucro-isoquinoline (8)

F RS

ol l AL

Ci
2.6 g (12.0 mmol) of 7-chioro-6-flucro-isoquinoline 2-oxide {5) were heated in 40 ml of
POCIs at reflux for 4 h. After the mixture had cooled down to room temperature, it was
poured on ice. The aqueocus solution was extracted three times with dichloromethane.
The combined organic layers were dried with magnesium sulfate and evaporated to
yield 2.91 g of the title compound, which was used without further purification. R, =
2.34 min (Method A). Detected mass: 216.0/218.0 (M+H),

7-Chioro-6-fluoro-2H-isoquinolin-1-one (7)

=

HN
Cl

O
41.13 g (190.4 mmol) 1,7-dichloro-6-fluoro-isoquinoline (6) were dissolved in 670 mi of
acetic acid. After addition of 148.8 g (1.90 mol) of ammonium acetate, the solution was
stirred at 100 °C. After 3 h, the solvent was removed under reduced pressure and the
residue was poured into water. The aqueous phase was extracted three times with
dichloromethane, the combined organic iayer was washed with saturated sodium
bicarbonate solution and brine, dried over sodium sulfate and evaporated to dryness.
The crude product was crystallized from ethyi acetate/heptane to yield 14.85 g of the
desired product. Another 4.5 g could be obtained upon evaporation and silica gel
chromatography of the mother liquor.
The precipitate was filtered and dried to yield 9.91 g of the title compound. R, = 1.33
min (Method B). Detected mass: 198.0 (M+H").
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6-Flucro-isoquinclinone (8)

4.8 ml (80.3 mmol, 1.5 eq.) of thionyl chloride was added portionwise to a solution of
10 g (60.2 mmol) of 3-fluoro cinnamic acid in 44 mi of chloroform and 1 mi of DMF.
The reaction was heated to reflux for 2.5 h. Then the solvents were distilied to yield
11.4 g of the raw acid chloride, which was used without any further purification.

The acid chioride was dissolved in 45 mL of acetone. At 0 °C 8.03 g (123.5 mmol, 2
eq.) of NaN; were added portionwise. Then 41 mL of water were added while the
temperature was kept below 5 °C. The reaction was stirred for another 1.5 h. Then 55
mi of chioroform were added. The mixture was washed with 80 mL of water followed
by 40 mL of brine. After drying over Na,S04 ar;d filtration, 14 mL of diphenyl ether
were added and most of the chloroform was removed in vacuo (without heating). A

total removal of the chloroform should be avoided.

The solution containing the azide, diphenyl ether and the remaining chloroform was
added dropwise at 260 °C within 15 minutes to a solution of 10 mL of tributyl amine in
87 mi of diphenyl ether. A vigorous reaction can be observed during the addition. The
reaction was stirred for another 20 minutes at 260 °C. After cooling to room
temperature 270 ml. of n-heptane were added. The precipitated product was filtered off
and washed with ether to yield 5.65 g of the fitle compound. MS (DCI) Detected mass:
164.0 (M+H™),

6-Fluoro-2-(4-methoxy-benzyl}-2H-isoquinclin-1-cne (9)

|
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169 pL (1.24 mmol, 1.1 eq) of p-methoxybenzylchloride were added to a suspension of
200 mg (1.13 mmol) of &-fluoro-isoquinolinone (8) and 368 mg (1.36 mmol, 1.2 eq) of
Cs2C05 in 3 mi. of DMF. The mixture was stirred for 2 h and then poured on ice. The
precipitate was filtered, washed with water and dried to yield 300 mg of the title
compound. Ry = 1.76 min (Method B). Detected mass: 284.14 (M+H™).

7-Chiore-8-fluoro-2-(4-methoxy-benzyi)-2H-isoquinclin-1-one (10)

Starting from 7-chiore-6-flucro-2H-isoquinclin-1-one (7) the title compound was
prepared following the protocol described for 6-fluoro-2-(4-methoxy-benzyi)-2H-
isoquinolin-1-one (9). Ry = 1.66 min (Method C). Detected mass: 318.3 (M+H").

1-Benzyloxy-7-chloro-6-fluore-isoquinoline (11)

" ’ F
N
X Ci
o

14.74 g (74.6 mmol) of 7-chioro-6-fluoro-2H-isoquinolin-1-one (7) were dissolved in
150 ml of toluene. After addition of 30.86 g (111.9 mmol) of silver carbonate and 15.31
g (89.5 mmol} of benzyl bromide, the mixture was stirred at 80 °C for 3 h. After cooling
down to room temperature, the reaction mixture was filtered and the filtrate was
evaporated. The residue was dissolved in dichioromethane and washed with water,
dried with magnesium sulfate and evaporated. Final purification by preparative HPLC
gave 11.63 g of the title compound. Ry = 2.51 min {Method B). Detected mass:
288.1/290.1 (M+H").
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6-(cis-4-Amino-cyclohexyloxy)-7-chloro-2H-isoguinolin-1-one (12)

oS
H,N o TR

2.18 g (10.2 mmol) of cis-(4-hydroxy-cyclohexyl)-carbamic acid tert-butyl ester were

.-

dissclved in 20 ml of dimethyl acetamide. Under argon atmosphere, 814 mg (20.4
mmol) of sodium hydride (60%) were added and the mixture was stirred at room
temperaiure. After 30 min, a solution of 2.0 g (9.26 mmol) of 1,7-dichloro-8-fluoro-
isoquinoline (6} in 5 ml of dimethyl acetamide was added and stirring was continued at
room temperature. After 1 h, 2.0 g (18.5 mmol} of benzyl alcohol and 740 mg (18.5
mmol) of sodium hydride (60 %) were added. The reaction was stirred for 2 h at room
temperature and 30 minutes at 80 °C {o achieve complete conversion. The solvent was
removed in vacuo and the residue was taken up in dichloromethane and washed twice
with water. After drying over magnesium sulfate, the organic layer was evaporated, to
furnish 4.44 g of the crude intermediate cis-[4-(1-benzyloxy-7-chloro-isoquinolin-6-
yloxy)-cyciohexyi]-carbamic acid tert-butyl ester. The intermediate was dissolved in
methanol and treated with 2 N HCI at room temperature. After stirring for 2 d, the
reaction mixture was adjusted to alkaline pH by addition of sodium hydroxide. The
solvent was removed in vacuo and the residue was stirred in ethanol. Filtration and
evaporation of the filtrate yielded a solid material, which was purified by preparative
HPLC. The obtained triflucroacetate was dissolved in 2 N HCI. Final lyophilization gave
433 mg of the title compound as hydrochloride. R, = 0.89 min (Method B). Detected
mass: 293.2/295.2 (M+H").

1-Benzyloxy-7-chloro-6-(1,4-dioxa-spiro[4.5]dec-8-yioxy)-isoquinoline (1 3)

= O
X e
e A

O
O



300 mg (0.91 mmol) of
6-cis-(4-amino-cyclohexyloxy)-7-chloro-2H-isoquinolin-1-one (12) were
‘&%s v j 120 ml of methanol and treated with 258 mg (1.14 mmol
glyoxylic acid ethyl ester following the general method for re§GaR
amination reactions. To achieve complete conversion, additional 5.0
equivalents of glyoxylic acid ethyl estét®and 0.5 equivalents sodium cyano
borohydride were added portionwise over 34 h and the temperature was
1 zeincrg] aggd to 60 C after 5 h reaction time until the reaction went to .
<09 %1 iSRMRHET TR AP R dMeeRnsBIntivR (PR ssrlyRi o0 THof dimethyl
acemidﬁ%mﬁkls@iﬁlsﬁ@?@ﬁ m.ﬁishémgmﬁabaggnmg%hg@ Yaitivd bjé):_%@bfﬁéBQAﬁer
. satur aCl-solution, dried over Mg and eyaporated. The so
St g e BSOS TEBEAIRG REMUEAG B SARBTERIRGD of 1-
benplrikicationioRt-6-08Taviso (MiethioeC) 1 Dietected massnd651 b Msride was
I as used as.solv 0,87.min. (Method
a e Lo A LT B R Ao oM lRis
remoyad igwier serliges REayer o o irinblnveap clisd alisdyiol dithiytamisiblaae and
| - . .
ey o o8 Tes ded s magnestum sulele and
SvapRIEiRa g PEsEr@ g Bhiive PsiRBPMErh WRiseesinSempithout further
purifiogtioansl. Afleysaeming/Rmbef) NiaRd-srlytionots aalutien was
stirred at room temperature for 1.5 h. The solvent was evaporated in
vacua and the residue was purified by preparative HPLC, which delivers
7-Cltlvectiig €ampoyniblas:tyitug) ¢ bisriadeiriin-0.9heningMethod B).
Detected mass: 351.3 (M+H+). WO 2008/077551PCT/EP2007/011164 55
6-(trans-4-Amino-cyclohexyioxyy 7-Thethy I oquinolin-1-one (25) a)
6-Fluoro-7-methyl-2H-ispguinol ne To ion of 10.0 g (55.5
mmol) of 3-fluoro-4 methyl-cjnnani€ acig!in 80'ml oPacetone were
subsequently added at 0 C @74 g (66.6 mmol) of triethylamine in 10 ml of
3 acetone followed by 7.83 g (72.2 mmol) of ethél chloroformate. After
S0 1gRereY %y d Thipee B-Chiftinsr spigj4eldembvisrssamminalinge(13,
crudéndcaloctpivemietived rddedniAffes MiHTistdRAdIDNG R f&ﬁﬁ@‘?@ture.
Afte rr%igﬁt re \r/é%s o#rnggd o?to 200 ml of(ijce water and extraced twice wit )
chioroforns The Brganic BiRRRANET M EivE RS RdshhisarRes2le safution
and gilastsdettivy dichoeatdethand theebigmiariayeaswealdides wikemeveskiium
: | S ise.intq 50 ml of diphenylether
S Sl e e e e A Bl &) BBl e e -
1.34 mmingiidtaed Ral edoT@safPZ8diMyHiown to 150C the reaction
mixture was poured into 270 ml of heptane and after further cooling in an
jce bath the precipitated product was filtered by suction and 4.1 g

Startifg forg- 7-FseRy L A A- Ry GRS oY) whidsssteinelin-1-one (T4), the following

compounds were synthesized as hydrochlorides in analogy to the generai procedure

007/611164

described below:

General procedure for the reductive amination reaction:

0.46 mmol of a suitable amine were dissolved in 10 ml of methanol. After addition of
molecular sieves 4 A, 92.3 mg {0.57 mmol) of triethyl amine, 273.8 mg (4.56 mrnol) of
acetic acid and 0.57 mmol of the ketone (14), a solution of 86.0 mg (1.37 mmol) of
sodium cyano borohydride was added dropwise and the mixture was stirred at room
temperature until complete conversion was achieved. In some cases it was necessary

to heat the mixture to 70 °C to achieve complete conversion. For the isolation of the



b) 6-Fluoro-2-(4-methoxy-benzyl)-7-methyl-2H-isoquinolin-1-one To a
solution of 9.17 g (51.8 mmol) of 6-fluoro-7-methyl-2H-isoquinolin-1-one in
vﬁ?iﬂls%%a F were added 20.2 g (62.1 mmol) of cesium carbonate and
then 8.92 g (56.9 mmol) of 4-methoxybenzylchloride. After sﬁﬁ%ﬁpﬁ?%?%l“
temperature for 90 minutes the reaction mixture was poured into 600 ml| of
water, stirred for 1 h, and then the pre@ﬂ)itated product was isolated by
suction. From the mother liquor additional product was isolated by
hromatography with tane/ethyl acetate (80:20). The combined
prod b Yo DS ABh B MNP e e Brcer reduced
pres@ifigortn2-(dsidethexbenzyied methyloditistgiinolihenawrere N NaOH and

i ; 2008/077551PCT/EP2007/011164 56 )
sat. B o o ey SulR o eprated. e
monguinbhis BlkyiriRbrasblgtiarnfoftx8ay (99% mmibikodby preparative HPLC or
precARRAr RN acysighsa ek hydrochloride in 20 mi of dimethylacetamide
were added 1.95 g (4817 mmol) of sodium hydride (60 /0) and the mixture
The phteinsrciifsprerRatRirswe b st iny2 Aot Gloabanmopweperated, dissolved

in wilearend-tAseretien Be Y i erilydaisiseauinglin k- gpgi s 30.ml of
Ftgt\/%l%cetamlde were added and the reaction mixture was heated to 80

dim

B"c“érﬁf PEORUER i eHiBiRmRdEwIEE Por R RREE00 Alitee iEELC-product

fractivate mﬁdﬁmmcwmd@m prlczﬂmgAlm gwr%@ﬁ@ﬁ%mm@% Faghy.

i e aining, starting material was eluted whith ethy

HCU&C%’%‘&[%Q%@? aen%%%ﬁ)qund finally the desired product was eluted by pure
methanol giving 1.98 g 6-(trans-4-amino-cyclohexyloxy)-2-(4-
methoxy-benzyl)-7-methyl-2H-isoquinolin-1-one. d)
6-(trans-4-Amino-cyclohexyloxy)-7-methyl-2H-isoquinolin-1-one (25) 2.64
g (6.7 mmol) of
6-(trans-4-amino-cyclohexyloxy)-2-(4-methoxy-benzyl)-7-methy1-
2H-isoquinolin-1-one and 15.3 g (134.5 mmol) of trifluoroacetic acid were
heated for 2 h in a microwave oven at 150 C. Then the excess
trifluoroacetic acid was distilled off in vacuo and the residue was diluted
with 130 ml of 1 M hydrochloric acid. The aqueous phase was washed
with dichloromethane 3 times and then it was freeze dried to give the
hydrochloride, which was recrystallized from isopropanol. This furnished
1.1 g 6-(trans-4-amino-cyclohexyloxy)-7-methyl-2H-isoquinolin-1-one (25)
as hydrochloride. Rt = 0.92 min (Method B). Detected mass: 273.22
(M+H). WO 2008/077551PCT/EP2007/011164 57 To a solution of 30.0 g
(0.265 mcl) of cyclohexanone oxime in 300 ml of dichioromethane and 38
ml of ethanol was slowly added at 0 C 34.5 g (0.318 mol) of
tert.-butyl-hypochlorite. The resulting dark blue solution was cooled to
-20C and then 31.9 g (0.398 mol) of 1,3-cyclohexadiene were added and
the mixture was stored in a freezer at 5 C for 2 days until the blue color
had disappeared. The reaction mixture was concentrated to 50% of its
volume and then 600 ml of diethyl ether were slowly added. After stirring
overnight the resulting precipitate was isolated by suction to yield 29.0 g of
2-oxa-3-aza-bicyclo[2.2.2]oct-5-ene as hydrochloride. 5.0 g (0.045 mol) of
this material were hydrogenated with 3.0 g (0.013 mol) platinum oxide at 2
bar hydrogen pressure. After 7 h the catalyst was filtered off and a
solution of 20 ml 4 M hydrochloric acid in dioxane was added. After
evaporation the residue was recrystallized from 30 ml isopropanol giving
3.1 g of cis-4 aminocyclohexanol as hydrochloride. b)
6-(cis-4-Aminocyclohexyloxy)-7-methyl-2H-isoquinolin-1-one (26)
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From 2.55 g (16.8 mmol) of cis-4-aminocyclohexanol hydrochloride and
5.0 g (16.8 mmol) of
wTheER~2s£4-methoxy-benzyl)-7-methyl-2H-isoquinolin-1- 0”%6%%1)%%%1)1364
were prepared 0.98 g of
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product in water, followed by lyophilization yielded the desired product as
the hydrochloride. WO 2008/077551PCT/EP2007/011164 62
-3z(tert-Butyl-dimethyl-silanyloxy)-cyclopentanol (32) TBSO ,".n™
%@@@é)ﬁﬁ%ﬂ of 2.0 g (9.33 mmol) qf, PCT/EP2007/011164
(1S,4R)-4-(tert-butyl-dimethyl-silanyloxy)-cyclopent2-enol (Curran, et al.
Tetrgkredyon 1997, 53, 1983-2004) in 10 mL of ethyl acetate was treated
with % Brof 20% palladidm hydroxide on actjgated carbon and the
mixtyre whs stirred overniggyunder a hydroge Ldtmuapilew (tatm)iat
room @;@%rature. The cat Alyst was removed [gy filtration, and the fiI\[rate
was pvapbrated-in vacuo.tpgive 2.0 g of the title compound (32). Rtl=
1.72|mia{Method C). Deteccted mass: 217.2 (M-I-Fr).
(18,1%)% f(fxert-ButyI-dimet@l-silanyloxy)-cyclc pentylamine (33) TBSO
720 88383 mmol) of  |& o d
(1R,3S)-3-(tert-butyl-dimetnyl-silanyloxy)-cyctopentanot (32)and-2:18 g
(8.32 mmpl) ofgighenylph :Jsphige yere dissolved inf:lg mL of
tetrah@drofurandard cooled to ;28.G Then, 1.05 mL {655 mmol) of
dieth;@azo&e@r@late, an‘r@@ﬂ@ &min, 717 pﬁf@. =mmol) of
diph mylpl%%)ﬁmgl azide \{ere gided dropwis& apcEtie mixture was
stirreg at rﬁog%@peratur ecp2idlight. Diethylehat ,ﬁ@ sat. sodium
chlokigle sézfiutiog \iere addgd aih&tg% agueous @ﬁé Wwas extracted|three
timetithrdi&Hyl&her. ThevcdmBifed organiditay@r&were dried over
sodiym syilfate, filtered and evaporated. The crude proguct was dissolved
in 18 mL t@t@tﬁcﬁp@lrﬁnmnd 1,47 g (1.80 maol) of Frifhznylphosphine
on polyst%@" £2 mt;ﬁ_oﬂgﬁwe@ afided. %ﬂer@he éﬂg}t%ﬁéf 2 mL of
waters the TeBcfior rBikufl-was Gifred J fpormsemgeatareuntil the
react®n Wasce@nBI& e, Tlevrédit Was Nt dsb§ fﬁtrg_tigr‘égand the| filtrate
was| @apdafett invadia Theoptdinsdpidaick, 255 Egpithe title
compouneH33)was-stffigiently pure-ferfurther-conversion—Rt=-1.41 min

& (Method C). Detected mass: 216.2 (M+Ht).
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WO 2008/077551PCT/EP2007/011164 63 To a solution of 95 mg (0.44
mmol) of (18,3S)-3-(tert-butyl-dimethyl-silanyloxy)- cyclopentylamine (33)

Wi Jofdle Phs2rpropanol was added 1 mL of 2N hydrochloric agid andthe ..
mixture was stirred at room temperagyire until complete conversion was
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TBSO,".0". N H2 Method A To a solution of 135 mg (0.56 mmol) of
((1R,4S)-4-azido-cyclopent-2-enyloxy)-tertbutyl-dimethyl-silane (35) in 2
| was added 60 mg of 5% palladium on activated carbon, and
%&%@Zﬁglon was stirred under a hydrogen atmosphere (1 gt]ﬁﬁpéf’ %”8”\164
temperature overnight. The catalyst was removed by filtration, and the
filtrate was evaporated in vacua. The Bésidue was purified by silica gel
chromatography to yield 98 mg of the title compound (37). Rt = 1.15 min
_{( hod C). Detected mass: 216.3 (M+H+). Method B A solution of 330
[4-( '%?‘é?@s“n%eﬂ  oriydiR)iRARRBIR-HifthgissmpipbrYylamino}-acetic acid
ethytysliapdpBR-enylamine (36) in 4 mL of ethanol was treated with 164 mg of
5% palladium on activated carbo% and the mixture was stirred under a
hydrogen atmosph e (Tatmyat roopt temperature for 5 h. The catalyst
_ evapor@}ed to give 227 mg
of the title compoundf : fiefent'fot furifer cefiversion.
(1S,3R)-3-Amino-cycle pentanol (38) NH2 Starting /om 486 mg (2.26
mmol) of (1R,3S)-3- (tert butyl-dimethyl-silanyloxy)- cyclopentylamine (37),
300%@8 bt Bofipbinininersisyatireatisd aé-ahiore-2H-isoquinelin-1-one

(12)3&@%’@75%@5%3@?@@@?%%@&%@XFE&%&%@? Jeliowingthe Hﬁm8§0'
e'Scrlbedf r (13,3S)-3-amino-cyclopentanol (34). Rt = 014 min (Meth
g%yoa,ﬁscb%qgjcfg V %@?@ym + general metho for reductive amination

reacBe(dsMeshmtyerenzyiifieled SodSE3iaminadysianenty kyir28nsostinivstic acid

ethyflegger ganc) 0.5 equivalents sodium cyano borohydride were added portionwise

over 34 h and the temperature was increased to 60 °C after 5 h reaction time until the
reaction went to completion. After filtration, the reaction solution was evaporated. The
residue was dissolved in dichloromethane, washed with 1 N NaOH and saturated
NaCl-solution, dried over MgSO, and evaporated. The so obtained crude product was
used in the next reaction without further purification. Ry = 0.81 min (Method C).
Detected mass: 365.4 (M+H", methyl ester, because methanol was used as solvent),
0.87 min. (Method C). Detected mass: 379.4 (M+H", ethyl ester, title compound).

[4-(7-Chloro-1-ox0-1,2-dihydro-isoguinolin-6-yloxy)-cis-cyclohexylamino]-acetic acid

(24)
= O, :

O o
185 mg of [4-(7-chloro-1-ox0-1,2-d ihydro-isoquinolin-8-yloxy)-cis-cyciohexylamino}-
acetic acid ethyl ester (23, crude product) were dissolved in 2 m! methancl. After
adding 2 mi of 2 N NaCOs-solution, the solution was stirred at room femperature for
1.5 h. The solvent was evaporated in vacuo and the residue was purified by
preparative HPLC, which delivers the title compound as trifluoro acetate. R, = 0.91 min
(Method B). Detected mass: 351.3 (M+H™).



0 106 mg (4.20 mmol) of sodium hydride (95%) were suspended in 3 mL
of dimethyl acetamide and 193 mg (1.40 mmol) of o h|
=3=amino-cyclopentanol (34), dissolved in 1 mL of dimet
“(a%%t}g?nai?g?{vcere aédeg dropwise. After 1h, 402 mg (1.42 mrﬁgﬁ%?mﬁm“w‘
2-(4-methoxy-benzyl)-6-fluoro-2H-isoquinolin-1-one (9), dissolved in
another 3 mL of dimethyl acetamide, Wwére added. The reaction mixture
was stirred at 80 C until the reaction was complete. The mixture was
poured into water, extracted three times with a mixture of dichloromethane
B-{rgAg-S-prapuneremipariame comtiaidbiganisnajiord weec(@Spporated.
Water was added and the crude produgtwas subjected to lyophilization to
remove remainders of difiethyf acetamidé The optained crude product
was purified by silica ggl m phy to 1250 mg of the title
compound (39). Rt =1.20'% Ve £). Detéctetivhass: 365.2 (M+W).
The following three products were obtained by the same procedure
described for the synthesis of 39 using the corresponding
2-(4-methoxy-benzy1)-6-fluoro-21-14soquinolinl-ones an;i 2007/011164
' ] O 2008/077551PCT/EP
26 gﬁ?ﬁ%@%ﬁ%ﬁﬁﬁ%ﬁ@ﬁé@ﬁtﬁ%ﬁ-2H-isoquinolin-l-one (43) 0125
mg (0.34 mmol) of _ o
To aZAutReian e 788-6-4(Aw 5 St 3-Apineacys RNty e 2HiSqqying inr Ls
-onev§39e) were dissolved in 1 mL of TFA and heated in a microwave oven
acetone were subsequently added at 0 °C 6.74 g (66.6 mmol) of triethylamine in 10 m|

of acetone followed by 7.83 g (72.2 mmol) of ethyl chloroformate. After stirring for 2 h

at 0 to 5 °C, a soluticn of 4.0 g (61.1 mmol) of sodium azide in 9.5 ml of water was
added. After stirring for 1 additional h the reaction mixture was poured ontc 200 mi of
ice water and extraced twice with chloroform. The organic phase was dried over
magnesium suifate, 40 ml diphenylether were added and the chloroform was
cautiously removed in vacuo. The residue was then added dropwise info 50 mi of
diphenylether, which had been preheated to 245 °C. After complete addition it was
stimed for another 1 h at 230 — 250 °C. After cooling down to 150°C the reaction
mixture was poured into 270 ml of heptane and after further cooling in an ice bath the
precipitated product was filtered by suction and 4.1 g 6-fluoro-7-methyl-2H-isoquinolin-

1-one were obtained.

b} 6-Flucro-2-(4-methoxy-benzyl)-7-methyl-2H-isoquinolin-1-one

To a solution of 8.17 g (51.8 mmol) of B-fluoro-7-methyi-2H-isoquinofin-1-one in 80 mi
of DMF were added 20.2 g (62.1 mmol) of cesium carbonate and then 8.92 g (56.9
mmol) of 4-methoxybenzyichloride. After stirring at room temperature for 890 minutes
the reaction mixture was poured into 600 ml of water, stirred for 1 h, and then the
precipitated product was isolated by suction. From the mother liquor additional product
was isolated by chromatography with heptanefethyl acetate {(80:20}. The combined
products were recrystallized from ethyl acetaie and 8.39 g of 8-flucro-2-(4-methoxy-
benzyl}-7-methyl-2H-isoguinolin-1-one were cbtained.



5 at 150 C for 3 h. Methanol was added and the reaction mixture was
evaporated. The solution was taken up in 1N HCI and extracted three

wingsswithgichloromethane. The combined dichIoromethanepkai(&@ﬁ/g%%m‘%

extracted with 1N HCI twice and the combined HCI layers were
lyophilized. The residue was dissolved in water and lyophilized again to
yield 42 mg of 6-((1S,3S)-3-amino-cy&@pentyloxy)-2H-isoquinolin-1-one
(43) as 10hydrochloride. R = 0.86 min (Method E). Detected mass: 245.1
-EH) ghe followjng three praoducts were obtained as hydrochlorides by
o) 6 s b8

PG BeXdimsd fomrRetirisargy ) <nith Aidrisaseinolin-1-

one corresponding 2-(4-methoxybenzyl)- 2H-isoquinolin-1-ones (Table 4) 15
68 'a0_ca)2 Cc!

To a solution of 1.48 g (9.75 mmol) of frans-4-aminocyciohexano! hydrochloride in 20
mi of dimethylacetamide were added 1.95 g (48.77 mmol) of sodium hydride (60 %)
and the mixture was stirred for 15 minutes. Subsequently 2.90 g (9.75 mmol) of 6-
fluoro-2-(4-methoxy-benzyl)-7-methyl-2H-isoquinolin-1-one in 30 ml of
dimethylacetamide were added and the reaction mixture was heated to 80 °C for 2
days. After cooling, the mixture was poured into 300 ml of ice water and the
precipitated crude product was purified by chromatography. First the remaining starting
material was eluted whith ethyl acetate/heptane (2:1) und finally the desired product
was eluted by pure methanol giving 1.98 g 6-(frans-4-amino-cyclohexyloxy)-2-(4-

methoxy-benzyi)-7-methyl-2H-isoquinolin-1-one.
d) 6-(frans-4-Amino-cyclohexyloxy)-7-methyl-2H-isoquinolin-1-one (25)

2.64 g (6.7 mmol) of 6-{frans-4-amino-cyclohexyloxy)-2-(4-methoxy-benzyl)-7-methyl-
2H-isoquinolin-1-one and 15.3 g (134.5 mmol) of trifluoroacetic acid were heated for 2
h in a microwave oven at 150 °C. Then the excess triflucroacetic acid was distilled off
in vacuo and the residue was diluted with 130 ml of 1 M hydrochioric acid. The
aqueous phase was washed with dichicromethane 3 times and then it was freeze dried
to give the hydrochloride, which was recrystallized from isopropanol. This furnished 1.1
g 6-(trans-4-amino-cyclchexyloxy)-7-methyl-2H-isoguinolin-1-one (25) as
hydrochioride. Ry = 0.92 min (Method B). Detected mass: 273.22 (M+H").

8-(cis-4-Amino-cyclohexyloxy)-7-methyl-2H-isoquinolin-1-one (26)

Z O
HN
NH

a} cis-4-Aminocyclohexanol

2



Chemical name CO WO 2008/077551PCT/EP2007/011164 69
6-(cis-4-Amino-cycloheptyloxy)-7-methyl-2H-isoqu nolin-1-one (47)

WO 2008/077551 PCT/EP2067/011164

57

To a solution of 30.0 g (0.265 mol} of cycichexanone oxime in 300 mi of
dichloromethane and 38 m! of ethanol was slowly added at 8 °C 34.5 g (0.318 mol) of
tert.-butyt-hypochlorite. The resulting dark blue solution was cooled o —20°C and then
31.9 g (0.388 mol) of 1,3-cyclohexadiens were added and the mixture was stored ina
freezer at 5 °C for 2 days until the blue color had disappeared. The reaction mixture
was concentrated to 50% of its volume and then 600 mi of diethyl ether were slowly
added. After slirring overnight the resulting precipitate was isclated by suction to vield
29.0 g of Z-oxa-3-aza-bicyclo]2.2 2]oct-5-ene as hydrochloride. 5.0 g (0.045 mol) of
this material were hydrogenated with 3.0 g (0.013 moi) platinum oxide at 2 bar
hydrogen pressure. After 7 h the catalyst was filtered off and a solution of 20 mi 4 M
hydrochioric acid in dioxane was added. Afier evaporation the residue was
recrystallized from 30 ml isopropanol giving 3.1 g of cis-4-aminocyclohexanol as
hydrochloride.

b} 6-(cis-4-Aminocyclohexyloxy)-7-methyl-2H-isoquinolin-1-one (26)
From 2.55 g (16.8 mmol) of cis-4-aminocyclohexanol hydrochloride and 5.0 g (16.8
mmol) of 6-flucro-2-(4-methoxy-benzyl)-7-methyl-2H-isoquinolin-1-one (25, step b}
were prepared 0.98 g of 6-(cis-4-amino-cyclohexyloxy)-7-methyl-2H-isoquinolin-1-one
hydrochloride as described in example 25 (steps ¢ and d). R = 0.99 min (Method B).
Detected mass: 273.18 (M+H™).
7-Methyl-6-(4-pyrrolidin-1-yl-cyclohexyloxy)-2H-iscquinofin-1-one (2?)

= G
HN Q

O

a} 2-(4-Methoxy-benzyl)-7-methyl-6-(4-pyrrolidin-1-yl-cyclohexyloxy}-2H-iscquinolin-1-

one



a) cis-4-Amino-cycloheptanol To a solution of 16.8 g (0.149 mol)
cyclohexanone oxime in 240 ml methylene chloride was slowly added at

vAC 4 A-9569.178 mol) tert.-butyl-hypochlorite. The resulting %%Wlﬁ 011164

solution was cooled to -20 C and then 30 ml ethanol and 20.

mol) 1,3- cycloheptadiene were added and the mixture was stored in a
freezer at 5 C for 2 days 10until the bR color had disappeared. The
reaction mixture was added to 30 ml isopropanol and then 300 ml diethyl

ether.and after stiyring for, 3 h_the resulting precipitate was isolated by
o o T 07h 84 S P A L U e BBl e methory-benzyi)-
?»mwm@mamm(?%zmp&e? thjsmﬁamgi@ wmfspsdmgweg@m 0.35g
PRlla \Y arbon rogen. r complete
(2"5conv§’r'§§%8§§%a%§%?§ﬁé% !{‘S%tg}l?e%hg% A %%Qﬁﬁo‘ﬁ %ff%%@-&‘m (1.1 mmol)
1.4-¢ipirorpiotienscid e ditr@ne atasedechpifaiuey dpolatiovstiteresidus was:

wm&m&w m%%g%gag%%@%ﬂgh%@i%ivei\?&pé%@on the

dilutet/
C|s-4-am|no-cycloh%€1£ano

resicigcnas-RiRliRA i BHeplegyRRhw tenegid xiBBanaydl) 27 (el ykisogyl)- 7-
metfABLA-0pRAUN-0MLEQRIOhLAARG G+ BRAYBAYIin-1-one.

cis-4-amino-cycloheptanol in 5 ml dimethylacetamide was stirred with 242
mg (8.1 mmol) 80% sodium hydride for 15 minutes at room temperature.

b) 7-Methy-8qirigrrofdlid Uyilc3bionsrP GiuraigddneiRoxshenzyl)-7-
methy1-2H-isoquinolin-1-one (25, step b) in 10 ml dimethylacetamide was
added. The reaction mixture was heated to 80 C for 8h after which time

180 arifichai3olaf2Hé-asdhginabemuytinfsrob tigid-dminaroyidishegtanol
[ﬁ.{g:jq%'“ v > Al her 8.h.at 80.C the reaction . .

Cyicg mixtureqwgﬂa%%gﬁi{)@v%t‘sg gr%gméé;(}ft%% gﬁ% \?‘\ﬁ%ﬁaigﬁwgfo%}%'el{ﬁ?ng?eq'c acid in a

MICT OB VG @ﬁth@ér@défﬁﬁabaaue@yx%mmm@&m efifhmethyl-6-(4-pyrrolidin-1i-

yl-cydishiorpmeaneingthaom. o0 waik Duishiered i‘@érﬁ%ﬁiyrlidz Ry = 1.07 min

6-(cis-4-aminocycloheptyloxy)-2-(4-methoxy-benzy1)-7-met -isoquin
(Methgr B)o Retagies s0e8%0 #4554 PETER2007/011164 70 c)
6-(cis-4-Amino-cycloheptyloxy)-7-methyl-2H-isoquinolin-1-one (47)

General Procedure for Amide formation:

0.6 mmol of a suitable amine (as hydrochloride) were suspended in 7.5 mL of dry
DMF. After cooling to 0 °C, 0.6 mmol of triethylamine and 0.6 mmol of O-
((ethoxycarbonyl)cyanomethyleneamino)-N,N,N',N'-tetramethyluronium
tetrafluoroborate) were added. This solution was added to a solution of the
corresponding carboxylic acid (0.6 mmol) and 1 eq. of triethylamine in 7.5 mL of DMF.
The mixture was warmed to room temperature .and stirred for 2h. The progression of
reaction was monitored by HPLC and if necessary, an additional equivalent of TOTU
and triethylamine was added. The mixture was evaporated, the crude product was
taken up in ethyl acetate and filtered over celite, and the sclvent was evaporated. The

product was purified by silica gel chromatography.

The resulting product was dissoived in 10 mL of dichlorcmethane and triflucro acetic
acid (1 mL) was added. The mixture was stirred for 2h at ambient temperature,
evaporated, taken up in 1M HCI and lyophilized. Final double dissolution of the crude



130 mg (0.32 mmol)
6-(cis-4-amino-cycloheptyloxy)-2-(4-methoxy-benzyl)-7-methyl2H-isoquino
re dissolved in 730 mg (6.4 mmol) trifluoroacetic acid and the
wrﬁét‘%&%v%gﬁ heated for 2 h in a microwave oven at 150 C. TH& thier0¢7/011164

excess 5trifluoroacetic acid was distilled off in vacuo and the residue was
diluted with water and the solution wa8$nade alkaline. After extraction with
dichloromethane, drying over magnesium sulfate and evaporation 24 mg
of 6-(cis- 4 -amino-cycloheptyloxy)-7-methyl2H-isoquinolin-1-one (47) were

procifsain P RE LHYEMBY (MRREF I HERIERR hragesysd Bradurtas toe

hydrbatitiieg@roduct was obtained as hydrochloride in a similar fashion as
described for the synthesis of
6-(cis-4-amino-cycloheptyloxy)-7-methyl-2H-isoquinolin-1-one (47), 15
using cis-4-amino-cycloheptanol hydrochloride (47, step a) and
7-chloro-6-fluoro-2-(4- methoxy-benzyl)-21-1-isoquinolin-1-one (10). Rt =
1.05 min (Method B). Detected mass: 307.12 (M+He).
6-(cis-4-Amino-cycloheptyloxy)-2H-isoquinolin-1-one (49) HN NH2 200
The title product was obtained as hydrochloride in a similar fashion as
described for the synthesis of
6-(cis-4-amino-cycloheptyloxy)-7-methyl-2H-isoquinolin-1-one (47), using
cis-4-amino-cycloheptanol hydrochloride (47, step a) and
6-fluoro-2-(4-methoxy- benzyl)-2H-isoquinolin-1-one (9). R1 = 0.81 min
(Method C). Detected mass: 273.2 25 (M+H+). 3-Amino-cyclobutanol (50)
WO 2008/077551PCT/EP2007/011164
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71 NH2 HO To a 0 C cold solution of 2.00 g (10.8 mmol) of
(3-oxo-cyclobutyl)-carbamic acid tertbutyl ester in 20 mL of ethanol was
“?(99(%9/@8& enwise 204 mg (5.40 mmol) of sodium borohydride. T
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To a suspension of 459 mg (11.5 mmol) of sodium hydride (60%) in 16 mL
of dimethyl acetamide was added a solution of 333 mg (3.82 mmol) of
vésoa{wg}&%lobutanol (50) in 8 ml of dimethyl acetamide. After stirring for

60 min at room temperature a soluti

WO CT/EP20G7/011164
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0 A solution of 377 mg (1.06 mmol) of
3-(1-benzyloxy-7-chloro-isoquinolin-6-yloxy)- 5 cyclobutylamine (51) in 8

8§ f%%r panof was treated with 8 mL of 2N aqueous hyd%&e%ﬁl 64
stlrre until complete conversion. The reaction mixture was

evaporated twice lyophilized from water and recrystallized from
2-propanol. 195 mg of the title compdefid could be isolated as
hydrochloride as unseparable mixture of diastereoisomers. Rt = 1.92 min
Method G). Detected mass: 265.1 (M+H+). 10 The pure cis- and
(1R, §ahd-Kerh Hirpethralaaduy hirodrmsiaae! kydhe same procedure

as described for the synthes%g A~

6-(3-amino-cyclobutoxy)-7-c 'n‘éﬁ)nﬁl-one (54) using the

corresponding cis- or trans-isomer of Gzarhinocyclobutanol (50)
ectively. cis-Isomer (54a): Rt = 1.85 min (Metho Detecte

res
solTRe el Ermer e R ao i (ettod . Detected | cpent.
2-enbigeateshmass. 2765dnddrddr) 007, 53, 1983-2004) in 10 mb of ethy! acetate was
treatﬁéaaé?ﬁsméqt% %ﬂ f é tho 709«9 %r§%21g|c i%o gallr énoanned(i%@ rixture
was 6W46~€(:@-mﬂmghthbuajméthgw)ékmhmhezﬁ(‘isﬁqulmﬁnelndam(@ature. The
catafE 88 Bmeyed op Tl e Mjats wap yaperld g o ove 20

g of huilipewbraned &2h&EnhydhdehmiudiathradElbbeirrtedmisend B42RM+H").
= 1.91 min (Method I). Detected mass: 279.1 (M+Ht).

(15,38)-3-(tert-Butyl-dimethyl-silanyloxy)-cyclopentylamine (33)

TBSO.., Q,@NHZ

720 mg (3.33 mmol} of (1R,35)-3-(fert-butyl-dimethyl-silanyloxy)-cyclopentanol (32)
and 2.18 g (8.32 mmol) of triphenylphosphine were dissolved in 15 mL of
tetrahydrofuran and cocled to -20 °C. Then, 1.05 mL (6.65 mmol) of
diethylazodicarboxylate, and after 3 min, 717 pl (3.33 mmol} of diphenyiphosphory!
azide were added dropwise and the mixture was stirred at room temperature overnight.
Diethylether and sat. sodium chloride solution were added and the aqueous phase was
extracted three times with diethylether. The combined organic layers were dried over
sodium suifate, filtered and evaporated.

The crude product was dissolved in 15 mi of tetrahydrofuran and 1.47 g (1.80 mmol}
of triphenylphosphine on polystyrene (1.2 mmol/g) were added. After the addition of 2
mi. of water, the reaction mixture was stirred at room temperature until the reaction
was complete. The resin was removed by filtration, and the filirate was evaporated in
vacuo. The obtained product, 256 mg of the title compound (33}, was sufficiently pure
for further conversion. Ry = 1.11 min (Method C). Detected mass: 216.2 (M+H™).

(15,38)-3-Amino-cyclopentanol (34)

HO '“'O/NHZ
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trans-6-(3-Amino-cyclobutylmethoxy)-7-chloro-2H-isoquinolin-1-one (56) "
w2 ng from 778 mg (2.11 mmol) of

transo%%?mmo -cyclobutylmethoxy)-7-chloro- 2HlsoqumollnPf-%ﬁgztjgyf,H164

353 mg of trans-6-(3-amino-cyclobutylmethoxy)-7-chloro-2H-

5isoquinolin-1-one (56) could be obta®&d as the hydrochloride as

described for compound 54. Rt= 1.87 min (Method 1). Detected mass:

279.2 (M+ cis-5-(tert-Butyl-dimethyl-silanyloxy)-cyclooctanol (57) OH
To %%%@qﬁzpﬁémﬁ%ﬁ BrRibaL6le. 3315y ((Erbmiviadrotthyl-silanyloxy)-

bmaiByisty e hlopdepng A ma 0 RIMARMeisadded ?&%@i'@ﬁc acid

.' ' CISl -cyclooctanediol in 500 mL of THF. The reaC|on mixture was
and 6 BHPHS Wase RIFEeH Ry RR At N verrpy ete s isim was
achieleyl abetateadion organie phask ywhssvasbed;wia W@@Hﬁ@@iémthe agueous
phascec g%ggr%ggéut'g c?ég?dd ;r? 'L'%%u%"gag‘ @%pﬁﬁgg& S‘%Jggt?es%lgea t\}s(r)ans%ggen up in water
and Iyophihzed again, to yield 68 mg of (15,38)-3-amino-cyclopentanol (34) as

hydrochioride. Ry = 0.13 min (Method C). Detected mass: 102.3 (M+H" }.

(1R, 45)-4-Azido-cyclopent-2-enyloxy)-terf-butyl-dimethyl-silane (35)

TBSO n,,@,,u N3

The title compound was prepared by combining a solution of 630 mg (2.46 mmol) of
acetic acid (15,4R)-4-(tert-butyl-dimethyl-silanyloxy)-cyclopent-2-enyl ester
[synthesized by silylation of commercially available acetic acid (1 S,4R)-4-hydroxy-
cyclopent-2-enyl ester (Curran, et al. Tetrahedron 1997, 53, 1983-2004)} in 6 mL
tetrahydrofuran with a solution of 320 mg (4.91 mmol) of sodium azide in 1.3 mL of
water. To this biphasic mixture was added a solution of 112 mg (0.12 mmol) of
tris(dibenzylideneacetone)dipaiiadium(O) and 258 mg (0.98 mmol) of
triphenylphosphine in 2 mt tetrahydrofuran, and the reaction mixture was heated to 50
°C for 6 h, when the reaction was complete. Sat. sedium chioride solution was added,
and the aqueous phase was repeatedly extracted with ether. The combined organic
phase was dried over sodium sulfate, filtered and evaporated. The crude material was
purified by silica gel chromatography to vield 475 mg of the fitle compound (35). 'H
NMR (400 MHz, DMSC) & = 0.08 (s, 3H), 0.10 (s, 3H), 0.88 (s, 9H), 1.49 (dt, J=3.9,
14.0 Hz, 1H), 2.69 (dt, J = 7.4, 14.1 Hz, 1H), 4.22-4.26 (m, 1H), 4.75-4.79 (m, 1H),
5.92-5.95 (m, 1H), 6.05 (dt, /= 1.8, 5.4 Hz, 1H)

(18 ,4R)-4-(tert-Butyl-dimethyl-silanyloxy)-cyclopent-2-enylamine (36)

TBSO .., @ NH,

934 mg (3.90 mmol) of ({1 R,45)-4-azido-cyclopent-2-enyloxy)-fert-butyl-dimethyi-silane
(35) were dissoived in 16 mL of tetrahydrofuran and 1.13 g (4.29 mmol} of



15 reduced pressure gave crude product which was purified by silica gel
chromatography (n-heptane/ethyl acetate, 4:1) to give 26.0 g of the
v@@%@ﬁ)?@‘imt as a colourless oil. Rt = 3,00 min (Method ‘J)P %%%%011164
mass: 259.2 (M+Ht). WO 20081077551PCT/EP2007/011164
5-(tert-Butyl-dimethyl-silanyloxy)-cyclooctanone (58) O A solution of 4.5 g
(58 mmol) of dimethyl sulphoxide in 2§4mL dichloromethane was added
dropwise to a stirred solution of 3.7 g (29 mmol) of oxalyl chloride in 50
mL of 5 dichloromethane at -78 C. The solution was stirred for 30 minutes

triphgnyighespling érp s Fgaee. S fishgipaddition of 2 ml of water, the reaction
mixtoie: vie syl Adiroemkatisnieds-cyeioeeianatio ) Wk 3R Mhoie. Sat. sodium

dichloromethane w dded dropwise keeping the temperature at -78 C.
S e e e SR
evapbopedss aadibe Teeperdiupecallmiadspuaiisytoy 30iG erthebbdbrabhy to
e > were 10add he tion stirred for 1 h.at -30 C. _
Vi B B Rl e D B SRSl e mass:
214 3dd&tHportionwise and then the organic layer was separated. After

washing with further ammonium chloride solution, the organic phase was
dried over magnesium sulfate, filtered and evaporated to give 5.0 g of the

(TR derbligiodmet-selanonsmimmeharels peedantior ltification. Rt =
1.96 min (Method C). 15De mass. 257.3 (M+H+).
5-(tert-Butyl-dimethyl-silanyﬁ%ﬁg&cIa‘ngfﬁgl (59) 0

Method A
To a solution of 135 mg {0.56 mmol) of (1R 4S)-4-azido-cyclopent-2-enyloxy)-tert-

butyl-dimethyl-silane (35) in 2 mL methanol was added 60 mg of 5% palladium on
activated carbon, and the suspension was stirred under a hydrogen atmosphere (1
atm) at room temperature overnight. The catalyst was removed by filtration, and the
filtrate was evaporated in vacuo. The residue was purified by silica gel chromatography
to yield 98 mg of the title compound (37). R = 1.15 min (Method C). Detected mass:
216.3 (M+H"),

Method B

A solution of 330 mg (1.55 mmol) of (1S,4R)-4-(fert-butyl-dimethyl-silanyloxy)-
cyclopent-2-enylamine (36) in 4 mL of ethanol was treated with 164 mg of 5%
paitadium on activated carbon, and the mixture was stirred under a hydrogen
atrmosphere (1 atm) at room temperature for 5 h. The catalyst was removed by
fiitration, and the filtrate was evaporated to give 227 mg of the title compound (37) in

purity sufficient for further conversion.

(15,3R)-3-Amino-cyciopentanol (38)

HO :,,.Q“u NHz

Starting from 486 mg (2.26 mmol) of {1R,38)-3-(tert-butyl-dimethyl-silanyloxy)-
cyclopentylamine (37), 229 mg of the title compound were synthesized as



WO 20081077551PCT/EP2007/011164 77 11.0 g (38.6 mmol) of titanium
isopropoxide were added to a solution of 5.0 g (19.3 mmol) of
~(tert- -dimethyl-silanyloxy)-cyclooctanone (58) in 48.3 mLF§96.5

@%%ﬁ%’gﬁim solution of ammonia in ethanol and stirred for's NGRS /011164

After addition of 1.1 g (29 mmol) of sodium borohydride the mixture was

stirred at room temperature for 4 5 da$$. The reaction was quenched by

addition of 50 mL of a 2M aqueous ammonia solution. A white precipitate

was removed by filtration and washed with ethyl acetate. The filtrate was

hydrgehictide iRyt s apidercabrbinedisrgiiéaysrodistbpestanct (34).
R, =Magnesimstitae: filtsses-ang xaporaied tapigld 4.5 g of
5-(tert-butyl-dimethylsilanyloxy)-cyclooctylamine (59) as a mixture of
diastereomers as a yellow oil which 10was used without purification. Rt =
2-(4Mithoity-(hdethops 1)1 BeisstadimanscpeBatiiblad-Ainiseisapctanak (39)
(60) OH 35 mL of 2N aqueous hydrochloric acid were added to a solution
of 3.5 g (13.6 mol) 150f

5-(tert-butyl-dimethyksilanyloxy)-cyclooctylaming (59) in 35 mL 2-propanol
@Iutio | ) JeTat i

and the resulting $
isopropanol was removed undegreduced prel
ith tbutyfmethylether. 2.7 g of crude

aqueous solution wastied
5-amino-cyclooctanol (60) was obtgined by freeze-drying the aqueous

layer as a diastereomeric mixture as hydrochloride which was used

106 punithébrrmeid ppasidisatidnidrte (RE8inive (Metspe Tledietéctet ofalistethyl
e o T ot el o 1 .38 Saming oiepsnieqe) (4. dissoled
in 1 mlk of diméthyl acetamide, were added dropwise. After th, 402 mg (1.42 mmol) of
2-(4-methoxy-benzyl)-6-flucro-2H-isoquinolin-1-one (9), dissolved in another 3 mL of
dimethyl acetamide, were added. The reaction mixture was stirred at 80 °C until the
reaction was complete. The mixture was poured into water, extracted three times with
a mixture of dichloromethane and 2-propano! (3:1) and the combined organic layers
were evaporated. Water was added and the crude product was subjected to
lyephilization to remove remainders of dimethyl acetamide. The obtained crude
product was purified by silica gel chromatography to yield 250 mg of the title

compound (38). R¢ = 1.20 min (Method E). Defected mass: 365.2 (M+H").

The following three products were obtained by the same procedure described for the
synthesis of 38 using the corresponding 2-(4-methoxy-benzyl)-6-fluoro-2H-isoquinofin-
1-ones and 3-amino-cyclopentanols. Table 3
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WO 2008/077551PCT/EP2007/011164 78 1.39 of the title compound
were synthesized starting from 0.8 g (2.78 mmol) of 1-

é71-chloro-6-fluoro-isoquinoline (11), 417 mg (14.4

RS

m

m%{%of
ride (60%), and 0.63 g (3,5 mmol) of 5-amino-cyclo&CtaHBy 11164

(60), following the protocol 5described for
3-(1-ber|zyloxy-7-chloro-isoquinolin-6-yloxy)- cyclobutylaming (51).
Purificatjgn by gilica gel chromatography (dichloromethane fethanol:aqg.
ammonips 1004(;0.75) gave 035 g of the degjised product as a mixture of
diasterepisomers-Rt =141 min-(Method-C)betected-mass: 413.1
(M+H+)] 106&5rAmino-cycloogsyloxy)-7-chlof@s2H-isoquinolin-1-one (62)
0 Startinggfrain 422 g (0.54 mifibl) of N
5-(1-berfzytoxy=7-chtoro-isoquinotin=6=ytoxy)-jcyctooctytamine (61), 124
mg of 64-aming:cyclooctyloxy)-7-chloro-2Hyisoquinolin-1- pne (62) could
be obtaifgd as e hydrochlorige using the rr%hod described for the
© O £ o & 4+ b & ¢
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15 preparation of compound 54. Rt = 1.85 min (Method I). Detected mass:
321.1 (M+H+). 1-Allyl-5-(tert-butyl-dimethyl-silanyloxy)-cyclooctylamine
08/077551PCT/EP2007/011164 79 To a soluti f
W%g% \%ﬁﬁ of 5-(tert-butyldimethylsilyloxy)cyclooctanone iﬁpﬁ%i‘g%%‘%@%%‘“
mmol) of 7N ammonia in methanol, previously stirred for 15 min at room
temperature, were added dropwise 1&7mL (9.36 mmol) of
2-allyl-4,4,5,5-tetramethyl1,3,2-dioxa-borolane. The reaction mixture was
stirred for 18 h at room temperature. 5 The volatiles were removed in
6-(("FndGor arftrmine revrirre vl splvaid-isotngiinol- gt Bther. Then, 100
mL of 1N aqueous HCI were added drgpwise and the resultant biphasic
S e " A a’ﬁted, the aqueous
\ and the_pH/adjustéd to pH9 by the
addition of sodium hydrOX|e. The suspension was then extracted with a
3:1 mixture of dichloromethane 10 and 2-propanol and the combined
organic extracts were concentrated in vacuo to afford 0.89 g of the title

125 gunifeihthas hbitdrélonelicterdomeyd-R{E 8,48 ndirgroiag-exiHopasdybecy)-2H-
isoq%%%@tﬁgﬁé’ {@@@é@‘&%é&ﬁé@%ﬁ%ﬁ?jQﬁ?‘?ﬁﬁ%‘%&%ﬁ?%%@@wave oven

A solution of 895 mg (4.88 mmol) o ) )
at 1@5@%-@&%@@%%@@@@&%%@)&W&@S@ﬁﬂdﬁ%’é"?&ﬂ?%ﬁ’ﬁﬂa&d- The
solutBRMARALNAS Ui derNVill B4 mexafki8e PaltadtneonARtBisk6/1EPRNe. The

and the mixture was stirred overnight under a hydrogen atmosphere (1 )
com Wﬁééﬁ?@&?f@ﬁﬂi@%%?%‘@%&%ﬁ%ﬁé o HificRiGRodhg sgmbined
HCI m%mwﬁmmamim@mid‘a@bﬁ%mmert'ﬁtajdgmﬁﬂw again
to y&%&‘%ﬁ%&zg %? g—m %’,9&23@;‘?:5@@5% '\c/I: &Qgr%}%x%%%tlggq@%% s:nl -Gdr:%e {43) as
hydrgcticBdaz Roxyd Bahiuroddetiid dih-Bgtiested Inprep 245 d dbttyidmine (65)

The following three products were obtained as hydrochlorides by the same procedure
described for the synthesis of 43 starting from the comresponding 2-(4-methoxy-
benzyh- 2H-isoquinolin-1-ones {Table 4)
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WO 2008/077551PCT/EP2007/011164 80 572 mg of the title compound
as a mixture of diastereomers were synthesized starting from 1.11 g (3.86
-henzyloxy-7-chloro-6-fluoro-isoquinoline (11), 514 mg (12.9

‘?ngrrr%g @%%S%ium hydride (60%), and§8794 mg (419 mmol) of PCTIEP20 7011164
5-amino-5-propyl- 5cyclooctanol (64), following the protocol described for
3-(1-benzyloxy-7-chloro- isoquinolin-6-yloxy)-cyclobutylamine (51). Rt =
1.52 min, 1.56 min (Method C). Detected mass: 453.3 (M+Er).
6-(cis-5-Amino-5-propyl-cyclooctyloxy)-7-chloro-2H-isoquinolin-1-one and
6-(trans-5- amino-5-propyl-cyclooctyloxy)-7-chloro-2H-isoquinolin-lI-one
(66/6 7y HN CTHZCINHZ 100 {;{arting fronm396-mgy-(6-87-mmol) of

5-(1-bemzyloxy-7-chloro-isoquinolin-6-yloxy)-1- propyl-cyclpoctylamine
(65), 6H5-amino-5-propyl-cyclooctyloxy)-7-chloro-2Hisoqu|nolin-1-one
could b obtaified as the hydrdéhloride usifig the method described for the
preparation of[compound 54. 182 mg and 86 mg of the pufe
diastj(eomers 66 15 and 67, respectively, were obtained by separation of

the mi %ure%iaqareparative HF%C and Iyopiﬁjzation of the residues from
niwHter. Stereaisonter 1 (66): R1=°2.31 min (Method ).

5: 363.2 (M+H+), 346.2 (M-NH3-FH). Stereqgisomer 2 (67):
R1=2/82 min (Method G). Deffected mass}863.2 (M+H+),|346.2
(M-NHZE-H+). Relative stereoggemistry of the two derivatives was

ily-—WO-2008/077551-PCTER2007/011164

2N H

D
=

Chemical name
6-((18,38)-3-Amino-
cyclo-pentyloxy)-7-
chloro-2H-isoguinolin-
6-((1S,3R)-3-Amino-
cyclo-pentyloxy)-2H-
isoquinolin-1-one
8-((15,3R)-3-Amino-
cyclo-pentyloxy)-7-
chloro-2H-isoquinolin-

1-ohe
1-one

NH,
eNH,

Q.
Q 'NH,

G
cl
O..
Ci

Product
=
HN
's)
=
HN\H
Q
=
HN
O

Starting
comp
40

41

42

Example
44
45
46

Table 4
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81 The following products were obtained as their hydrochlorides by the
general procedure for the reductive amination reaction described for the

v%nthesis of compounds 15-22 using the corresponding isoquinolinones
AAd AtdERVles or ketones. (Table 6) 83 -0 c trito ChemiRaFGRHE 011164

6-(3-cis-Benzylamino-
69

6-{cis-4-Amino-cycloheptyloxy)-7-methyl-2H-isoquinclin-1-one (47)

NH,

a) cis-4-Amino-cycloheptanol

To a solution of 16.8 g (0.149 mol) cyclohexanone oxime in 240 mi methylene chicride
was slowly added at 0 °C 19.4 g (0.178 mol) tert.-butyl-hypochlorite. The resulting dark
blue solution was cocled to —20 °C and then 30 mi ethano! and 20.0 g (0.212 mol) 1,3-
cycloheptadiene were added and the mixture was stored in a freezer at 5 °C for 2 days
until the blue color had disappeared. The reaction mixture was added to 30 mi
isopropanol and then 300 mi diethyt ether and after stirring for 3 h the resulting
precipitate was isolated by suction to yield 18.6 g of 6-oxa-7-aza-bicyclo[3.2.2]non-8-
ene hydrochloride. 9.0 g (0.072 mol) of this material were hydrogenated with palladium
on activated carbon at 5 bar hydrogen. After complete conversion the catalyst was
filtered off and a solution of 30 ml 4 M hydrochioric acid in dioxane was added. After
evaporation the residue was crystaliized from 20 mi isopropanol and 500 mi diethyi
ether giving 7.5 g cis-4-amino-cycloheptanol as hydrochloride.

b} 6~(cis~4—Amino—cycloheptyioxy)m2—~(4—methoxy—benzyl)—‘?*methy?—zH—isoquina!én—1 -one
A solution of 223 mg (1.35 mmol) cis-4-amino-cycloheptanol in 5 ml dimethylacetamide
was stirred with 242 mg (8.1 mmol) 80% sodium hydride for 15 minutes at room
temperature. Then a solution of 0.4 g (1.35 mmol) 6-fluoro-2-(4-methoxy-benzyl)-7-
methyl-2H-isoquinolin-1-one (25, step b) in 10 mi dimethylacetamide was added. The
reaction mixture was heated to 80 °C for 8h after which time additional 30% of the
original amounts of cis-4-amino-cycloheptanol and sodium hydride were added. After
further 8 h at 80 °C the reaction mixture was added to water and extracted with
dichioromethane. Purification of the crude product by chromatoegraphy with
dichloromethane/methanol (100:0 — 97:3) delivered 134 mg of 6-(cis-4-amino-
cycloheptyloxy)-2-(4-methoxy-benzyl)-7-methyl-2H-isoguinolin-1-one.
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cyclobutoxy)-7-chloro- 2H-isoquinolin-1-one 6-(3-trans-Benzylamino-
cyclobutoxy)-7-chloro- 2H-isoquinolin-1-one

WO 2008/077551 PCT/EP2007/011164

70
¢} 6-(cis-4-Amino-cycloheptyloxy)-7-methyl-2H-isoquinolin-1-one (47)
130 mg (0.32 mmol) 6-{cis-4-amino-cycioheptyloxy)-2-(4-methoxy-benzyl)-7-methyi-
ZH-isoquinolin-1-one were dissolved in 730 mg (6.4 mmol) triflucroacetic acid and the
mixture was heated for 2 h in a microwave oven at 150 °C. Then the excess
trifiuoroacetic acid was distilled off in vacuo and the residue was diluted with water and
the sclution was made alkaline. After extraction with dichloromethane, drying over
magnesium sulfate and evaporation 24 mg of 6-(cis-4-amino-cycloheptyloxy)-7-methyl-
ZH-isoguinolin-1-one (47) were obtained. Ry = 0.96 min (Method B). Detected mass:
287.3 (M+H™).

7-Chloro-6-{cis-4-Amino-cycloheptyloxy)-2H-isoquinolin-1-one (48)

_ 0
HN NH,
Cl

O

The title product was obtained as hydrochloride in a similar fashion as described for
the synthesis of 6-(cis-4-amino-cycloheptyloxy)-7-methyl-2H-isoquinclin-1-one (47),
using cis-4-amino-cycloheptancl hydrochloride (47, step a) and 7-chioro-6-flucro-2-(4-
methoxy-benzyl)-2H-isoquinolin-1-one (10). R, = 1.05 min (Methed B). Detected mass:
307.12 (M+H™).

6-(cis-4-Amino-cycloheptyloxy)-2H-isoquinolin-1-one (49)

- 0
HN NH,

O

The title product was obtained as hydrochloride in a similar fashion as described for
the synthesis of 6-(cis-4-amino-cycloheptyloxy)-7-methyl-2H-isoquinolin-1-one (47),
using cis-4-amino-cycioheptanol hydrochloride (47, step a) and 6-flucro-2-(4-methoxy-
benzyi}-2H-isoquinolin-1-one (8). R; = 0.81 min (Methad C). Detected mass: 273.2
(M+H").

3-Amino-cyclobutanol (50)
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71

NH

HO

To a G °C cold solution of 2.00 g (10.8 mmoi) of (3-oxo-cyclobutyl)-carbamic acid tert-
butyl ester in 20 mL of ethanol was added portionwise 204 mg (5.40 mmol) of sodium
borohydride. The reaction mixture was stirred at room temperature until complete
conversion was achieved. The solvent was evaporated, the crude product was taken
up in dichloromethane and treated with sat. sodium bicarbonate solution. The phases
were separated and the aqueous phase extracted twice with dichloromethane. The
organic phases were combined, dried over magnesium sulfate and concentrated to
give crude (3-hydroxy-cyclobutyl)-carbamic acid tert-butyl ester. Ry = 0.76 min (Method
C). Detected mass: 132.2 (M-Bu+H").

The crude alcohol was dissolved in 90 mL of dichloromethane and 11 mL of
trifluoroacetic acid were added. After stirring overnight at room temperature, 100 mL of
2N hydrochloric acid were added, the phases were separated and the aqueous phase
concentrated in vacuo. After twice dissolving the residue in water and subsequent
lvophilization, 980 mg of the title compound 50 were isolated as its hydrochloride as a
mixture of diasterecisomers. Ry = 0.19 min (Method C). Detected mass: 88.35 (M+H").

3-(1-Benzyloxy-7-chloro-isoquinolin-6-yloxy)-cyclobutylamine (51)

o

- \\Q
f
Na

cl NH

To a suspension of 458 mg (11.5 mmol) of sodium hydride (60%) in 16 mL of dimethyl
acetamide was added a solution of 333 mg (3.82 mmol) of 3-amino-cyclobutanol (50)

in 8 ml of dimethy! acetarnide. After stirring for 60 min at room temperature a solution
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86 Determination of Rho kinase inhibition To measure Rho-kinase
inhibition, IC50 values were determined according to the following
ctive human recombinant ROCK Il (N-terminal
W?ggégr%@{rﬁgrﬁhuman ROCK-II residues 11-552) was purchasl%%?f% &%H‘IM
Upstate Ltd., Dundee, UK. The peptide substrate,
FIuorescein-AKRRRLSSLRA-COOH,*K/Qas obtained from JPT Peptide
Technologies, Berlin, Germany. Adenosine-5'-triphosphate (ATP), bovine
serum 10 albumine (BSA), dimethylsulphoxide (DMSO),
of 1802 kB syl H5i &@9@@@@8&@?@@1&%@%@@%@@@@ BHjB% dfgni of
dimeRDICHEEARRAR T E:VekeR AR ASREEORL S OoRGHYEH $he MBI temperature,

Germany. Tris(hydroxymethyp-aminomethane (Iris), magnesium chloride,
thenyRiGhi 26 AT TERROHATHISRBHA RIS oK B SERHIRI was quenched

by a&&f@ﬁ@%&@fm@me%ﬁlﬁﬁﬂ&m@aﬁ% ridpHefaNaREeRACi/H . mixture
n05| S, Manrgﬁhflm Germ?§T tc Qunds were dlluted to the
of g 6 A CRIRE TR bUTTLY 1 (SsCRINPIRS QERTIR 9578 HRlE

evawd@éxﬂ Warh/i2ETzdied Sedihs B54candd Wh&%ﬂb}é’dz’(&ﬁ@%phii zation to

enz mew dilute onc ntration.of 10, in b ffer mM ..
o R S B I e AR A s e by
S“icm@hd@gmﬁaﬁtem mwmmmmwoﬁtw tle ocapors rﬁa(&’éc)fe@ pNhafidre of
diastttOntERP e v s A iie RITREE +4 Phat é@f‘e&?ﬂ&%“%@@‘i'wﬂ ere

mixed with 2 pl of the dlluted enzyme in a 384- well small volume

The fgilovine e ered Hetser sBroRDiad e BN SR SRR Roasle desrrigad for the

synthEAS e 8aGHORgVAB&NEMeE, by addiios.alarelishduesphdiomeeniainiag
corr%ﬁ)t'de substrate and ATP. After 60 min incubation at 32 C, the reaction

SRR S BIoE géfamBHtﬁlﬁ“iﬁeﬁhaf‘a Solution containing 100 mM
Hepes-NaOH, pH 7.4, 0.015 % (v/v) Brij-35, 45 mM EDTA and 0.227 %
chip coating reagent 1 (Caliper Lifescience Inc, Hopkinton, MA).
Phosphorylation of the substrate peptide was then detected on a Caliper
3000 instrument essentially as described by Pommereau et at (J. Biomol.
Screening 2004, 9(5), 409-416). Separation conditions were as follows:
Pressure -1.3
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30 psi, upstream voltage -1562 V, downstream voltage -500 V, sample sip
time 200 ms. Positive controls (buffer 1 instead of compound) and
Vg{%ggi%/{ gf%qtrols (buffer 1 instead of compound and buffer 2 instead of
ﬁgwere run in parallel on each plate. WO PCT/EP2007/011164
2008/077551PCT/EP2007/011164 87 The following products/compounds
were tested in said assay by using the respective form (salt or free base)
obtained as in the examples described above and the following activities
were measured. Compound No. pIC50 Compound No. pIC50 15
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6-(3-Amino-cyclobutoxy)-7-chloro-2H-isoguinolin-1-one (54)

A soiution of 377 mg (1.06 mmol) of 3-(1-benzyloxy-7-chloro-isoquinolin-6-yloxy)-
cycicbutylamine (51} in 8 mL of 2-propanol was treated with 8 mL of 2N aqueous
hydrochloric acid and stirred until complete conversion. The reaction mixture was
evaporated, twice lyophilized from water and recrystallized from 2-propancl. 195 mg of
the title compound could be isolated as hydrochloride as unseparable mixture of
diasterecisomers. R, = 1.92 min (Method G). Detected mass: 265.1 (M+H").

The pure cis- and frans-isomers can be accessed as hydrochlorides by the same
procedure as described for the synthesis of 6-(3-amino-cyclobutoxy)-7-chioro-2H-
Isoquinolin-1-one (54) using the corresponding cis- or trans-isomer of 3-amino-
cyclobutanol (50) respectively. cis-isomer (54a): Ry = 1.85 min (Method 1). Detecied
mass: 265.1 (M+H"); frans-isomer (54b): Ry = 1.90 min (Method I}. Detected mass:
265.1 (M+H").

cis-6-(3-Amino-cyclobutylmethoxy)-7-chloro-2H-isoquinolin-1-one (55)

NH,
T

Cl

HN

O
Starting from 756 mg (2.05 mmol) of ¢is-6-(3-amino-cyclobutylmethoxy)-7-chloro-2H-
isoquinolin-1-one (52), 460 mg of cis-6-(3-aminc-cyclobutylmethoxy)-7-chloro-2H-
isoquinolin-1-one (55) could be obtained as the hydrochioride as described for
compound 54. Ry = 1.81 min (Method ). Detected mass: 279.1 (M+H"),
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frans-6-(3-Amino-cyclobutylmethoxy)-7-chloro-2H-isoquinolin-1-one (56)

Starting from 778 mg (2.11 mmol} of frans-6-(3-amino-cyclobutylmethosxy)-7-chioro-2H-
isoguinelin-t-one (53), 353 mg of trans-6-(3-amino-cyclobutyimethoxy)-7-chloro-2H-
isoguinolin-1-one (56} could be obtained as the hydrochloride as described for
compound 54. R, = 1.87 min (Method I). Detected mass: 279.2 (M+H").

cis-5-{tert-Butyl-dimethyl-silanyloxy)-cyclooctanol {57)
OH

0.
sil

I

21.4 g (312 mmol) of imidazole, 34.5 g (229 mmol) of {-butyldimethylsilyl chioride and
10 mg of DMAP were added fo a solution of cis-1,5-cyclooctanediol in 500 mbL of THF.
The reaction mixture was stirred for 2 h before quenching with water followed by
extraction with ethy! acetate. The organic phase was washed with saturated sodium
chloride solution and dried over magnesium sulfate. Filtration and evaporation under
reduced pressure gave crude product which was purified by silica gel chromatography
{n-heptanelethy! acetate, 4:1) to give 26.0 g of the desired product as a colourless oil.
Rt = 3,00 min (Method J). Detected mass: 2598.2 (M+H"),
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3-(tert-Butyl-dimethyi-silanyloxy)-cyclooctanone (58)
O

A solution of 4.5 g (58 mmol) of dimethyl sulphoxide in 25 mL dichloromethane was
added dropwise to a stirred solution of 3.7 g (28 mmol) of oxaly! chioride in 50 mL of
dichloromethane at -78 °C. The solution was stirred for 30 minutes at -78 °C and then
5.0 g (19.3 mmol) of cis-5-(tert-butyl-dimethyl-silanyloxy)-cyclooctanol {57)

in 30 mt. of dichloromethane was added dropwise keeping the temperature at -78 °C.
After stirring for 30 minutes, 9.8 g (87 mmol) of triethylamine was added dropwise and
the temperature allowed to warm to -30 °C. Further 50 mL of dichloromethane were
added and the solution stirred for 1 h at -30 °C. With stirring 300 mL of a saturated
ammonium chloride solution were added portionwise and then the organic layer was
separated. After washing with further ammonium chioride solution, the organic phase
was dried over magnesium sulfate, filtered and evaporated to give 5.0 g of the desired
product as a yellow oif which was used without purification. Ry = 1.96 min (Method C).
Detected mass: 257.3 (M+H+).

S-(tert-Butyl-dimethyl-silanyloxy)-cyclooctylamine (59)

g

T—
/SI\O
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11.0 g (38.6 mmol) of titanium isopropoxide were added o a solution of 5.0 g (18.3
mmol) of &-(tert-butyl-dimethyl-silanyloxy)-cyciooctanone (58) in 48.3 mi (96.5 mmol)
of a 2M solution of ammonia in ethanol and stirred for 6 hours. After addition of 1.1 g
(28 mmol} of sodium borohydride the mixture was stirred at room temperature for 4
days. The reaction was quenched by addition of 50 mL of a 2M aqueous ammonia
solution. A white precipitate was removed by filiration and washed with ethy! acetate.
The filtrate was extracted with ethyl acetate and the combined organic layers dried
over magnesium sulfate, fillered and evaporated to yield 4.5 g of 5-(tert-butyl-dimethyl-
silanyloxy}-cyclooctylamine (58) as a mixture of diastereomers as a yellow oil which
was used without purification. Ry = 2.14 min (Method J). Detected mass: 258.2 (M+H").

5-Amino-cyclooctanol (60)
NH,

OH
35 mL of 2N aqueous hydrochloric acid were added to a solution of 3.5 g (13.6 mmof)
of 5-(tert-butyl-dimethyl-silanyloxy)-cyclocctylamine (59) in 35 mL 2-propanol and the
resulting solution was stirred at room temperature overnight. The isopropanol was
removed under reduced pressure and the resulting agueous solution washed with t-
butylmethylether. 2.7 g of crude 5-amino-cyclooctanol (60) was obtained by freeze-
drying the aqueous layer as a diastereomeric mixture as hydrochloride which was used
without further purification. R, = 0.18 min (Method C). Detected mass: 144.2 (M+H™).

S>-(1-Benzyloxy-7-chlorc-isoquinolin-6-yloxy)-cyclooctylamine (61)
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' OO
NH2

1]
QY

1.3 g of the title compound were synthesized starting from 0.8 g (2.78 mmol) of 1-
benzyloxy-7-chloro-6-fluoro-isoquinoline (11}, 417 mg (14.4 mmol} of sodium hydride
(60%), and 0.63 g (3.5 mmol) of 5-aminc-cyclooctanol (60}, following the protocol

5 described for 3-(1-benzyloxy-7-chloro-isoquinolin-6-yioxy)-cyclobutylamine (51).
Purification by silica gel chromatography (dichloromethane methanolag. ammonia ~
100:7:0.75) gave 0.35 g of the desired product as a mixture of diastereoisomers. Ri=
1.41 min (Method C). Detected mass: 413.1 (M+H").

10 6-(5-Amino-cyclooctyloxy)-7-chloro-2H-isoquinolin-1-one (62)

= O

HN
cl NH,

O
Starting from 0.22 g (0.54 mmol) of 5-(1-benzyloxy-7-chloro-isoquinolin-6-yloxy)-
cyclooctylamine (61), 124 mg of 6-(5-amino-cyclooctyloxy)-7-chloro-2H-isogquinoin-1-
one (62} couid be obtained as the hydrochloride using the method described for the
15 preparation of compound 54. R, = 1.85 min (Method 1). Detected mass: 321.1 (M+H").

1-Ailyi—S—(tert—butyivdEmethyi-si!anyloxy)-cycfoocty!amine (63)

HN, o~

OH
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To a solution of 1.5 g (5.85 mmol) of S-(tert-butyldimethylsilyloxy)cyclooctanone in 8.4
mb (58.5 mmol) of 7N ammonia in methanol, previously sfirred for 15 min at room
temperature, were added dropwise 1.7 mlL (8.36 mmol) of 2-allyl-4.4,5 5-tetramethyi-
1,3,2-dioxa-borolane. The reaction mixture was stirred for 18 h at room temperature.
The volatiles were removed in vacuo and the residue redissolved in 100 mL of diethy!
ether. Then, 100 mL of 1N agueous HC| were added dropwise and the resultant
biphasic mixture was stirred for 30 min. The layers were separaied, the aqueous layer
was washed with diethyl ether and the pH adjusted to pHS by the addition of sodium
hydroxide. The suspension was then extracted with a 3:1 mixture of dichloromethane
and 2-propanol and the combined organic extracts were concentrated in vacuo to
afford 0.89 g of the title compound as mixture of diastereomers. Ry = 0.44 min, 0.49
min (Method C). Detected mass: 184.3 (M+H").

S-Amino-5-propyl-cyclooctanot (64)

HN

2

OH

A solution of 895 mg (4.88 mmol) of 1-allyi-5-(tert-butyl-dimethyl-silanyioxy)-
cyclooctylamine (63) in 15 miL of methanol was treated with 52 mg of 10% palladium
on activated carbon and the mixture was stirred overnight under a hydrogen
atmosphere (1 atm) at room temperature. The catalyst was removed by filtration, and
the fiitrate was evaporated in vacuo to give 0.794 g of the title compound (64), R, =
0.56 min, 0.62 min min (Method C). Detected mass: 186.3 (M+H").

3-(1-Benzyloxy-7-chloro-isoquinolin-6-yloxy)-1 -propyl-cyclooctylamine (65)
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10(Ci-C6)alkyl, (Ci-C6)alkylene-R'; R5 is 15H, halogen, CN, NO2,
(Ci-Co)alkyl, 20(C2-C6)alkenyl, (C1-C6)alkylene-(C6- ci )awl,

i-C6 alkenylene (C6-C10)aryl, (Ci-C6)alkylene-(C5-C10)heterocyclyl,
‘é%?fﬁ‘( S{C1-C6)alkyl, NH2, NH-R', NH-S02 H, PCT/EF2007/611164

NH-S02- (Cl C6)alkyl, 30 NH-802-R',
80

572 mg of the title compound as a mixture of diastereomers were synthesized starling
from 1.11 g (3.86 mmol) of 1-benzyloxy-7-chloro-6-fluoro-isoguinoline (11), 514 mg
(12.9 mmol) of sodium hydride (60%), and 794 mg (4.29 mmoi) of 5-amino-5-propyi-
cyclooctanol (64), following the protoco!l described for 3-(i-benzyloxy-7-chioro-
isoquinolin-6-yloxy)-cyciobutylamine (51). R, = 1.52 min, 1.56 min {(Method C).
Detected mass: 453.3 (M+H"),
6-(cfs-5-Amino~5-propyi—cyctooctyioxy)-?»chioro—zH—isoquinolin-1—one and 6-(trans-5-

amino-3-propyl-cyclooctyloxy)-7-chioro-2H-isoauinolin-1-one {BB/67)

Starting from 396 mg (0.87 mmol) of 5-(1-benzyloxy-7-chloro-isoquinolin-6-yloxy)-1-
propyl-cyclooctylamine (65), 6-(5-amino-5-propyl-cyciooctyloxy)-7-chioroc-2 H-
isoquinolin-1-one could be obtained as the hydrochloride using the method described
for the preparation of compound 54. 182 mg and 86 mg of the pure diastereomers 66
and 67, respectively, were obtained by separation of the mixture via preparative HPLC
and lyophilization of the residues from 2N HCI and water. Sterecisomer 1 (66). Ry =
2.31 min (Method 1). Detected mass: 363.2 (M+H*), 346.2 (M-NH3+H"). Sterecisomer 2
(67): Ry = 2.52 min (Method G). Detected mass: 363.2 (M+H"), 346.2 (M-NHz+H").

Relative stereochemistry of the two derivatives was assigned arbitrarily.



90 NH-C(0)-(C1-C6)alkyl, NH-C(0)-R', C(O)N[(C1-C6)alky1]2. C(0)OH, or
5C(0)0-(C1-C)alkyl; R6 and R6' are independently of each other H,
\%g%% 8 aIkyI (C1-C6)alkylene-R', (Ci-C6)alkylene-0-(C1-C6)alkyl,
JalRYlene-0-R', (C1-C6)alkylene-CH[R]2, PCT/EP2007/011164
15(C1-Cé6)alkylene-C(0)-R', (C1-C6)alkylene-C(0)NH2,
(Cl-C6)aIkerne-C(0)NH-R., (C1-C6)atdylene-C(0)NH-(C1-C6)alkyl,
(C1-C6)alkylene-C(0)NRC1 -C6)alkY112, 20(C1-C6)alkylene-C(0O)N[RiZ2;
(C1-C6)alkylene-C(0)0-(C1-C6)alkyl, C(0)0-(C1-C6)alkyl, C(0)OR'
Thedpin@nasdkpis2B8a@iainad as their hydrochiorades by the general procedure

for the reductive amination reaction described for the synshes is of compounds 15-22

using the corresponding isoquinclinones and aldehydes or ketones. (Table 6)
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R8 is H, halogen or (C1-C8)alkyl; nis 1,2,30r4; mis 1, 2, 3, 4 or 5; and
5L is 0 or 0-(C1-C8)alkylene; wherein R' is 10(C3-C8)cycloalkyl,

- erocyclyl, (C8-Ci &aryl; and R" is 15(C3-C8)cycloalkyl,
‘%%%Pg%%gﬁééerocyclyl, (C8-Clo)aryl,(C1-C8)alkyl, (C1-C8)alk§ERB2R7/011164
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20(C1-C8)alkylene-0-(C1-C8)alkyl, (C1-C8)alkylene-O-R’, or
(C1-C8)alkylene-NRxRy; and wherein Rx and Ry are independently of
C1-C8)alkyl, 25(C5-Cio)heterocyclyl, (C6-C1 )ar

ylene-(C5-C10)heterocy

1,
l, (C -C4)a|kerne-(CS-%,(f]é%?%?(@lmm

e
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L1-C4)alkylene-NRC6-C10)arylk, or
yclY112; Swherein in residues R4,
ne or cycloalkyl can optionally be

i, OCH3, COOH, COOCHS3, NI-12,
DN(CH3)2 ;

alkylene-NH{Ci-C8)alkyl;,” WO 4
(Ci€4)alkylene-NRC1-C6)alkylk, (C
(Cij®&4)alkylene-NRC5-C10)heterog
R5/R6, RE=-R7 and R8 alkyl, alkyle
substituted one or more times by OH
NHCH3EN(EH3)2, CONHCH3 or C(¢
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wherein in residues R2 to R8 alkyl or alkylene can optionally be
substituted one or 10 more times by halogen; wherein in residues R3 to
%8 SCG-CL &aryl and (C5-C10)heterocyclyl are unsubstituted or substituted
Von&'SYInGRd times by suitable groups independently selecte@fgRT2007/¢11164
halogen, OH, NO2, N3, CN, C(0)-(C1-C6)alkyl, C(0)-(C1-C6)aryl, COOH,
COO(C1- 15C6)alkyl, CONH2, CONH{E1-C6)alkyl, CONRC1-C6)alkylk,
(C3-C8)cycloalkyl, (C1-C6)alkyl, (C1-C6)alkylene-OH,
(C1-C6)alkylene-NH2, (C1-C6)alkylene-NH(C1- C6)alkyl,
Detemiinagpnigihe ireseddihiten, (c2-ce)alkenyl, (C2-C6)alkynyl,
0-(Ci-C6)alkyl, 0-C(0)-(C1-C6)alkyl, PO3H2, SO3H, S02-NH2,
SO2NH(Ci-C6)alkyl, 802NRC1-C6)alkylk, S-(C1-C6)alkyl; ]
To nggHs. %?a‘ﬁ?&ﬁi%offzéf%)m, 8pYRICIGIRITIEE BRaming to the
follobihH DB NH2, NH-(C1-C6)alkyl, NUCi-C6)alky112,
NH-C(0)-(C1-C6)alkyl, NH-C(0)0-(C1-Calkyl, NH-S02-(C1-C6)alkyl,
NH-S02-(C6-C10)aryl, NH-S02-(C5-Cj0)heterocyclyl, N(C1-
ActivelalynGEbRbirGRRIOE RICAGEIN CL9i0t £G4 8 NalbMbinant human

RO%%%%@FE %ﬁ%—%@%%gﬁp 6%%%)14 ’ C)lgé%%%g%d Dundee, UK. The peptide
subsiGjalkileness(EB-EERBLO)BeFereCyoli, was obtained from JPT Peptide
oo O TR TRt i RIS (GFbexlg srom
albupgined BG)hbidivejoniuinpbeida iBIAREY, dretbHrosyattlpiperazine-1-
ethaRBOMBAC24H %Ié%@gﬂ(yr/s?%]ﬁﬂi%ﬁthioth reitol (DTT) were purchased from
Sigma-Aldrich, Munich, Germany. Tris(hydroxymethyl)-aminomethane (Tris),
magnesium chioride, NaOH, 1M HCI and EDTA were obtained from Merck
Biosciences, Darmstadt, Germany. "Complete” protease inhibitor was from Roche

Diagnostics, Mannheim, Germany.

Test compounds were diluted to the appropriate concentrations in buffer 1 (25 mM
Tris-HCl, pH 7.4, 5 mM MgCl, 2 mM DTT, 0.02 % (w/v) BSA and 3 % DMSO). The
ROCK I enzyme was diluted to a concentration of 100 ng/mi in buffer 2 (25 mM Tris-
HCI, pH 7.4, 5 mM MgCls, 2 mM DTT and 0.02 % (w/v) BSA). The peptide substrate
and ATP were diluted to concentrations of 3 uM and 120 uM, respectively, in the buffer
2. 2 p! of the compound solution were mixed with 2 gl of the diluted enzyme in a 384-
well small volume microtiter plate (Greiner, Bio-One, Frickenhausen, Germany), and
the kinase reaction was initiated by addition of 2 pl of the solution containing peptide
substrate and ATP. After 60 min incubation at 32 °C, the reaction was stopped by
addition of 20 i of a solution containing 100 mM Hepes-NaOH, pH 7.4, 0.015 % (v/v)
Brij-35, 45 mM EDTA and 0.227 % chip coating reagent 1 (Caliper Lifescience Inc,
Hopkinton, MA). Phosphorylation of the subsirate peptide was then detected on a
Caliper 3000 instrument essentially as described by Pommereau et ai. (J. Biomol.
Screening 2004, 9(5), 409-416). Separation conditions were as follows: Pressure -1.3
psi, upsiream voltage -1562 V, downstream voltage -500 V, sample sip time 200 ms.
Positive controls (buffer 1 instead of compound) and negative controls (buffer 1 instead
of compound and buffer 2 instead of ROCK ) were run in parallel on each plate.



10

times by a group independently selected from halogen, OH, NO2, CN,
0-(C1-C6)alkyl, (Ci-C6)alkyl, NH2, NH(Ci-C6)alkyl, NRC1-C6)alkyli2,
‘{gz"CHS”’ %OOH, C(0)0-(C1- C6)alkyl, CONH2, .
188} Ak iene-0-(C1-C6)alkyl, (C1-C6)alkylene-0-(C6-C1 SCAEE2007/011164
-C6)alkylene-(C6-C10)aryl; 5or wherein (C6- Cio)aryl is vicinally
substituted by a 0-(Ci-C4)alkylene-0 g8dup 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 (C6-Ci &aryl and
The (eBowng easletRrgret s magisoiesierlitherid anaaiter using the respective
forrhienanyBiyé eoRENBEGBTeYRTR BRdNARSE: BERdsiRsd YbISBUAH the following
%éi§5-0|o)hetero%afc%{# or (C-C1 aryl; and wherein, if mis 3 and R6 is a
ACHY NG N LR fOER (C1-C8)alkyl, (C3-C8)cycloalkyl,
15(C1-C6)alkylene-R’, (C1-C6)alkylene-0-(C1-C6)alkyl,

CO%@?‘E\;'IIE;;%E'{O()%}_};6):!P‘g%qﬁgogn!a'[. 12-{C1-C6)alkylene-C(0)-R’,
No. plCs0 Mo, plC50
15 oo e 31 ot
16 R 44 S
17 bt 45 S
18 e+ 47  Em s
19 Tttt 48 b
20 bt 54 R
21 L 56 oo
22 b bt 66 bbb
24 et &7 bt
28 S
29 ettt
30 4t

The given activity is denoted as the negative decadal logarithm of the ICgq (pICsq) as

follows:

+ piC50 <3.0
4 3.0=<plCgp < 4.0
bt 4.0<piCsp < 5.0
R 0.0<piCgp <8.0

Fobbbd 6.0 < plCsp



(C1-C6)alkylene-C(0)NH-R', or (C1-C6)alkylene-C(0)N[R12; alkyl,
alkylene or cycloalkyl in said residue is substituted one or more times,

W@Jﬁone to three times, by OH, OCH3, COOH, COOCH3, NH2,

"R{CH3)2, 25 CONHCH3 or CON(CH3)2: or their stéfebfebi{Efiei164
forms and/or their pharmaceutically acceptable salts. WO
2008/077551PCT/EP2007/011164 95 &8 A compound according to claim
1, wherein R3 is H, halogen, (Ci-C4)alkylene- R', O-R" or NHR". 3. A
compound according to claim 1 or 2, wherein R3 is H or NHR". 4. A

Cgas<5%'65$npound according to one of claims 1 to 3, wherein R3 is H;
NH-(C5-C8)heterocyclyl, or NH-phenyl. 5. A compound according to one

of %?ims 1 to 4, wherein R3 is H. 6. A compound according to one of

cla %%%mr%gﬁ@ﬁfﬁmgiﬁmalogen or (C1- C4)alkyl. 7. A compound

according to one of claims 1 to 6, wherein R8 is H, CI, F, methyl or
Ra)a

)

or of the formula (i)

)

10 wherein

Rz is H, halogen or (C¢-Cgalkyt;

Rais

15 H,
halogen,
(C1-Cglalkyl,
(C1-Cglalkyiene-R’,
OH,

20 O-R”,
NH>,
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15ethyl. 8. A compound according to one of claims 1 to 7, wherein R8 is
H. 9A compound according to one of claims 1 to 8, wherein R4 is H,

I r.(C1- 20C8)alkyl. 10.A compound according to one of claims 1
‘?68 99&\%&%8% R4 is H, halogen or (C1-C4)alkyl. 2511.A compouH§P2007/011164

according to one of claims 1 to 10, wherein R4 is H. 12.A compound
according to one of claims 1 to 11, wh8fein R5 is H, halogen, CN,
(C1-C8)alkyl, (C2-C8)alkenyl, R', NH-(C8-C1g)aryl or (Ci-C8)alkylene-R'.
/O 2008/077551PCT/EP2007/011164 96 13. A compound according to
NH ne of claims 1 to 12, wherein R5 is H, halogen, (Ci-C6)alkyl,
NR'(R2426)alkenyl, R, NH-(C6-C10)aryl or (Ci-C6)alkylene-R". 14. A
NH‘%?(@E)"%I;M according to one of claims 1 to 13, wherein R5 is H, halogen,

Rais

H,

halogen,

hydroxy,

CN,

{C1-Colalkyl,

R,
(C1-Cg)alkylene-R';

Rg is

H,

halogen,

CN,

N2,
{C1-Cgralkyt,
(Co-Cglalkenyl,
R’
(C1-Cg)alkylene-(Cg-Cinlaryl,

(C1-Cgialkenylene-(Cg-Cglaryl,
(C1-Cglalkylene-(C5-Cqp)heterocycivl,
CH{OH)-{C1-Cg)alky!,

NHo2,

NH-R’,

NH-SO2H,

NH-802-(C 1-Cglalkyl,

NH-SO92-R’,
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5(C1-C6)alkyl, (C2-C6)alkenyl, (C6-C1 aryl, NH-(C6-C10)aryl,
(C1-C2)alkyk(C6- Ci &aryl or (C5-C1 Oheteroaryl. 15. A compound

v@é%gé% fo one of claims 1 to 14, wherein R5 is H, halogen,
(C1- ‘iﬁm, (C2-C6)alkenyl, (C6-C1 aryl, or (C5-C10)heterBaiirEH 1164
A compound according to one of claims 1 to 15, wherein R5 is H, halogen,

methyl, ethyl, vinyl, phenyl, thienyl, or¥ridyl. 17. A compound according
to one of claims 1 to 16, wherein R5 is H, halogen, 15methyl, or ethyl. 18.

ound.according to one of claims 1 to 17, wherein R5 is H. 19. A
NH"@&@SE}%W ﬁé\,ﬁmmg to one of claims 1 to 18, wherein R7 is H, halogen,
NH-ENR(Ci-C6)alkyl, 0-(Ci-C6)alkyl, (C2-C6)alkenyl, R* or (C1

-C6)alkylene-(C3-C8)cycloalkyl. 20. A compound according to one of
COW; §“¥:ﬁ33f§¥i@2herein R7 is H, halogen, CN, (C1-C4)alkyl,
CO 15£4)alkyl, (C1-C4)alkenyl, phenyl, cyclopropyl or

5(C5-C6)heteroaryl.
C{O)O-(Cq-Cgalkyl;

Rg and Rg’ are independently of each other
H,

R,

(C1-Cpglatkyl,

(C1-Cglalkylene-R’,
(C1-Cplalkylene-0-(Cq-Cg)alkyl,
(C1-Cglalkylene-O-R’,
(C1-Cg)alkylene-CH[R'],
(Cq-Cplalkylene-C(O)-R’,
(C1-Cglalkylene-C(O)NH5,
(C1-Cglalkylene-C{(O)NH-R’,
{C1-Cg)alkylene-C(O)NH-(C1-Cglalkyl,
(C1-Cglalkylene-C(O)N[(C1-Cglalkyllo,
(C-;@@aikylene—C(O)N[R’}g;
{C1-Cp)alkylene-C(O)O-(C-Cglatkyl,
C{OYO-(C1-Cglalkyl,

C(O)OR’

C(O)C4-Cgalky!,

COR,,

C{ONH-(C1-Cg)alkyl,

C(O)NHR,

C(OJN[{C4-Cg)alkyl]R’
C{OIN[(T1-Cglalkyllz,
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WO 20081077551PCT1EP20071011164 97 22. A compound according
to one of claims 1 to 21, wherein R7 is H, fluoro, chloro, bromo, methyl or

. A compound according to one of claims 1 to 22, wherein R7
@%%%@*Egi compound according to one of claims 1 to 23, WhERA /g 1ae4

2, 3,0r4. 25. A compound according to one of claims 1 to 24, wherein m
is 3. 10 26.A compound according to &fe of claims 1 to 25, wherein R2 is
H, halogen or (C1-C4)alkyl. 27.A compound according to one of claims 1
to 26, wherein R2 is H or (C1-C2)alkyl 15 28.A compound according to
CObHe of@iike'ens-B7, wherein R2 is H, methyl or ethyl. 29.A compound

Co rcj_@ 5{!}( e, felaims 1 to 28, whereinnis 1, 2 or 3. 2030.A
( Z%@&ourggi acgcoré%ngg 't(é)gg)ne of claims 1 to 29, wherein nis 1 or 2. 31.
Rg @hddtphdugethecordingéorbatont elaiich ths30amhetaith8dsidm a (C5-C1q)

heterocyclyl group;

R7is

H,

halogen,

CN,

NOg,

(C1-Cglalkyl,
0-(C1-Cg)alkyl,
(Co-Cglalkenyl,

R,
(Cq-Cglalkenylene-(Cg-C1pg)aryt,
{C4-Cglalkylene-R’,
CH(OH)-(C1-Cg)aliyl,
NHo,

NH-R’,

NH-S509H,
NH-509-(C1-Cglalkyl,
NH-SO9-R’,
SO9-NH>,

SO2-NHR',
NH-C(O)-{C1-Cglalkyl,
NH-C(O)-R’,
C(O)N[(C1-Cg)alkyl],
C(C)YCH, or
C{O)YO-(Cq-Cglalkyl;
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32. A compound according to one of claims 1 to 31, wherein 25 R6 and
R6" are independently of each other H, (C1-C6)alkyl,

‘é%%g,z}gﬁ lene-(C3-C8)cycloalkyl,

A Akylene-(C6-C10)heterocyclyl, C1-C4)alkylene-(CEEFRA% /11164
98 (C1-C6)alkylene-0-(C1-C6)alkyl,
(C1-C4)alkylene-C(0)-(C5-010)hetero&glyl,
(C1-C4)alkylene-C(0)-(C6-C10)aryl,

(C1-C6 alkylene C( Nr(C1-06)alkY112,

Rg i§(d1hewpmmris-closaiyt 1-c6)alkyl,

(C1- C6)a|kylene C(O)O (Ci-C6)alkyl, C(0)0-(C1-Calkyl, C(0)(C1-C6)alkyl,
%(02)% lOC(O)NH (C1-C6)alkyl, C(0)NRC1-06)alkylk, or
n is or4

mis i, 2, 3,40r5; and

L is O or O-(Cq-Cglalkylene;

wherein

R is
(Ca-Cg)eycioalkyl,
(Cs-C1p)heterocyciyl,
{Ce-C1p)aryl; and

R"is

(Cz-Cg)cycloalkyl,
(Cs-Cqpiheterocyclyi,

(Ce-Ciplanyl,

(C1-Cglalkyl,

(C1-Cg)alkylene-R’,
(C1-Cgalkylene-O-(C1-Cg)alkyl,
(C1-Cg)alkylene-O-R’, or
(C4-Cglalkytene-N RyRy; and

wherein Ry and Ry are independently of each other
{C1-Ca)alkyl,

(C5-Cqgiheterocycivl,

(Ce-C1glaryl,
{C1-Cy)alkkylene-(Cs-Cqg)heterocyciyi,
(C1-Cyg)alkylene-(Cg-Ciglamv,
(C1-Cylalkylene-NH(C1-Cg)alkyl,
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C(0)(C1 -Cb)alkylene-R', or R6 and R6', together with the N-atom to which
they are attached, form a (C6-CiO)heterocyclylgroup. 15 33. A compound
v9<$ ol 6]79 té) any of claims 1 to 32, wherein R6 and R6 are independently
éach othier H, (C1-C6)alkyl, 20(C6-C10)heterocyclyl, (C3-ESIERIHY1 164
(C6- ClO)aryI (C1-C4)alkylene-(C3-C8)cycloalkyl, (C1-C4)alkylene-(C6-
Clg)heterocyclyl, 25(C -C4)alkylene-(&8-C &aryl, (C1-C6)alkylene-0-(C
-C6)alkyl, (C -C6)alkylene-C(0)NRC -C6)alkYlI2, (C
-C6)alkylene-C(0)N1-1-(C -C6)alkyl, (C1-C6)alkylene-C(0)0-(C1-C6)alkyl,
(616%34@(’6}{?&(@&@1 iyBetoici-ce)alkyl,

(C1-Cqlalkylene-N[(Cg-Cpiaryi]lp, or
(C4-Cgq)alkylene-N[{(C5-Cplheterocycivi]y;

wherein in residues R4, Rg, Rg, Rg’, Ry and Rg alkyl, alkylene or cycloalkyl can
optionally be substituted one or more times by OH, OCH3, COOH, COOCH3, NHy,
NHCH3, N(CH3)2, CONHCH3 or CON(CH3)2

wherein in residues Ry to Rg alkyl or alikylene can optionally be substituted one or

more times by halogen;

wherein in residues R3 to Rg (Cg-Cqp)aryl and (C5-Cqp)heterocyclyl are unsubstituted
or substituted one or more times by suitable groups independently selected from
halogen, OH, NOg, N3, CN, C(O)-(C4-Cg)alkyl, C(0)-(C 1-Cg)aryl, COOH, COO(C4-
Cglalkyl, CONHg, CONH(C1-Cg)alkyl, CON[(C1-Cgalkylls, (Ca-Cg)cycloalkyi,
{C1-Cglalkyl, (C1-Cg)alkylene-OH, (C1-Cglalkylene-NHo, (C1-Cglakkylene-NH(C1-
Ce)alkyl, (C1-Cg)alkyiene-N[(C1-Cg)alkyllp, (Co-Cg)alkenyl, (C2-Cg)alkynyl,
O-(C1-Cglalkyl, O-C(O)-(C 1-Cg)alkyl, PO3Hp, SO3H, SO5-NHo, SOoNH(C4-Cg)alkyt,
SO2N[{C1-Celalkyllz, S-(C1-Cg)alkyl; SO-(C1-Cg)alkyl, SO2-(C4-Cg)alkyl,
S509-N=CH-N[(C1-Cg)alkyllo,

C{NH)(NH2), NHp, NH-(C1-Cg)alkyl, N[(C4-Cg)alkyllp, NH-C(O}-(C1-Cg)alkyl,
NH-C(0)O-(C1-Cg)alkyl,

NH-502-(C-Cglalkyl, NH-502-(Cg-C1g)aryl, NH-805-(Cs-C1g)heterocyclyl, N(C1-
Cg)alkyl-C{O)-{C1-Cg)alkyl, N(C 1-Cg)alkyl-C(0)O-(C1-Cg)alkyl,
N{C1-Cglalkyl-C(O)-NH-(C-Cg)aikyl],

(Ce-C1olaryl, (C1-Cgalkylene-(Cs-Cglaryl, 0-(Cg-Cqp)ary,
O-(C4-Cglalkylene-(Cg-C 1g)aryl, {C5-C1g)heterocyclyl,
(C1-Cplaikylene-(Cs-Cqg)heterocyclyl, O-(C4-Cg)alkylene-(Cs-C4 g)heterocyclyi,
wherein the (Cg-Cqg)aryl or (C5-C1g)heterocyclyl may be substituted one to three
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C(0)(C3-C8)cycloalkyl, C(0)NH-(C1-C6)alkyl, 5 C(O)NRC -C6)alkylk, C(0)
(C1-C6)alkylene-(C3-C8)cycloalkyl, C(0) (C1-C6)alkylene-
(CH- terocyclyl, C(0) (C1-C6)alkylene-(C6-C10)aryl, o nd R6',
“{(gg%t ;3%%%1 the N-atom to which they are attached form a ﬁ&?}@%memmm
10(C6-C10)heterocyclyl group. 34. A compound according to any of
claims 1 to 33, wherein R6 is H, (Ci-C8alkyl, (C3-C6)cycloalkyl or
(Ci-C4)alkylene-(C3-C6)cycloalkyl, and R6' is H, 15(C1-C6)alkyl,
_ (C3-C8)cycloalkyl, (C6-C10)heterocyclyl, (C6-C10)aryl,
tamemy@g@@@%ep@gﬁgj&@@g@%ﬁ trom halogen, OH, NOg, CN, O-(C4-Cg)alkyt,

(C1- €Wt DAY RIRET S DL RERSY B Y acyily, SO2CH3, COOH, C(O)O-(C1-
Cglalkyl, CONHa, (C4-Cglalkylene-O-(C-Cglalkyl, (C4-Cglalkylene-0O-(Cg-Ciplaryi,
or O-(C1-Cgjalkylene-(Cg-Cqq)aryl;

or wherein (Cg-Cqplaryl is vicinally substituted by a G-(C4-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-Cqp)aryl and (Cs-Cqpiheterocyclyl

groups may not be further substituted by an aryl or heterocyclyl containing group;

and wherein, if mis 3, Rg is not H, (C5-Cqg)heterocyclyl or (Cg-C1g)aryl; and
wherein, if m is 3 and Rg is a residue selected from

(Cq-Cglalky!,

(C3-Cg)cycioalkyl,

(Cq-Cg)alkylene-R’,

(C1-Cg)alkylene-O-(C1-Cg)aikyl,

(C1-Cglalkylene-O-R’,

(C1-Cglalkylene-CH[R'],

(C1-Cglalkylene-C(O)-R’,

(C1-Cglalkylene-C(O}NHs>,

{C1-Cg)alkylene-C{O)NH-R’, or

(C1-Cglalkylene-C(O)N[R'p.

alkyl, alkylene or cycloalkyl in said residue is substituted one or more times, preferably
one to three times, by OH, OCH3, COOH, COOCH3, NH2, NHCH3, N(CH3)5,
CONHCHg or CON(CHa)o:

or their stereoisomeric forms and/or their pharmaceutically acceptable salts.
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(C1-C4)alkylene-(C6-C10)aryl, (C1-C6)alkylene-0-(Ci-C6)alkyl,
(C1-Co6)alkylene-C(0)NH-(Ci -C6)alkyl, (C

- I -C(0)NRC1-C6)alkY112,
%%%%%Jg)%eﬁ(yl(er?e-qom-(c1-C6)aIkyI, C(0)0-(C1-C6)alkyl, EFyfE2007/011164
-C6)alkyl, C(0)(C3-C6)cycloalkyl, 100 C(0)NH-(C1-C6)alkyl, C(O)NRC
C(0)(C -C6)alkylene-(C3-C8)cycloalky§aC(0)(C
-C6)alkylene-(Cs-CiOheterocyclyl, 5C(0)(C1-C6)alkylene-(C6-C10)aryl, or

2. A compound according to claim 1, wherein Ra is M, halogen, (C4-Ca)alkylene-
R, O-R" or NHR".

3. A compound according fo claim 1 or 2, wherein R3 is H or NHR”.

4. A compound according to one of claims 1 to 3, wherein Rz is H;

NH-(Cg-Cgheterocyclyl, or NH-phenyl.

5. A compound according to one of claims 1 to 4, wherein RzisH.

5. A compound according to one of claims 1 to 5, wherein Rg is H, halogen or (C1-
Cg)alkyl.

7. A compound according fo one of claims 1 to 6, wherein Rg is H, Ci, F, methyl or
ethyl.

8. A compound according to one of claims 1 to 7, wherein Rg is H.

9. A compound according to one of claims 1 to 8, wherein R4 is H, halogen or (C4-
Ceglalkyl.

10. A compound according to one of claims 1 to 9, wherein R4 is H, halogen or

(C1-Ca)alkyl.

1. A compound according to one of claims 1 to 10, wherein Rg is H.

12. A compound according to one of claims 1 to 11, wherein Rg is H, halogen, CN,

(C1-Cglalkyl, (Co-Cg)alkenyl, R', NH-{Cg-Cg)aryl or (C1-Cg)alikylene-R’,
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R6 and R6', together with the N-atom to which they are attached, form a
(C6-C10)heterocyclylgroup. 35.A compound according to any of claims 1
251 ;L%rgein 10R6 is H, (Ci-C6)alkyl and R6' is H, (C1-C6)
‘%% -&ggcyclioalkyl, (C6-C10)aryl, 15(C6-C10)heterocyclyl,

(C1-C4)alkylene-(C3-C8)cycloalkyl,
(C1-C4)alkylene-(C6-C10)heterocyclyB§C1-C6)alkylene-(C6-C10)aryl,
(C1-C4)alkylene-0-(C1-C4)alkyl,
20(C1-C4)alkylene-C(O)NRC1-C4)alky112, _

13. (c%é@%ﬂ&f@ﬁe@%ﬁ@\m(@i@@)ﬁW@l@@j‘(@-@)wm@in Rs is H, halogen,

5 1 roeycl 6 and R6. together

RIS il ey i bl Toon S Bk

25(C6-C10)heterocyclyl group.

i4. A compound according to one of claims 1 to 13, wherein Rs is H, halogen,

(C1-Cglalkyl, (C2-Cglalkenyt, (Ce-Cqglaryl, NH-(Cg-Cqgaryl, (C1-Calalky-(Cg-

alk¥l,
PCT/EP2007/011164

Cqplaryl or (Cg-Cqgiheteroany.

15. A compound according to one of claims 1 to 14, wherein Ry is H, halogen,

(C4-Celalkyl, (Co-Cglalkenyl, {Cg-Cqg)aryl, or (C5-Cqp)heteroaryl.

16. A compound according to one of claims 1 to 15, wherein Rg is H, halogen,

methyl, ethyl, vinyl, phenyl, thienyl, or pyridyl.

17. A compound according to one of claims 1 to 16, wherein Rg is H, halogen,

methyl, or ethyl.

18. A compound according to one of claims 1 to 17, wherein Rgis H.

19. A compound according to one of claims 1 to 18, wherein Rz is H, halogen, CN,

(C1-Cglalkyl, O-(C4-Cg)alkyl, (Cy-Cglalkenyl, R’ or
(C1-Cglalkylene-(C3-Cg)cycioalkyl.

20. A compound according to one of claims 1 to 19, wherein R is H, halogen, CN,

(C1-Cylaikyl, O-(C4-Cylalkyl, (C1-Cy)alkenyl, phenyi, cyclopropyi or
(Cs-Cg)heteroaryl.

21, A compound according to one of claims 1 to 20, wherein Ry is H, fluoro, chioro,

bromo, methyl, ethyl, methoxy, phenvi, nitrile, cyclopropyi, thienyt or vinyl.
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36.A compound according to any of claims 1 to 35, wherein R6 is H,
(C1-C6)alkyl and R6 is H; WO 2008/077551PCT/EP2007/011164 101

- l; (C3-C8)cycloalkyl; (C1-C4)alkylene-(C3-C8)c :
oL 0<c -cayalkyl SCONCLCAang B loft s

(C1-C4)alkylene-C(0)NRC1-C4)alkY112;
(Cl-C4)aIkyIene-(C6-C10heterocycly%herein heterocyclyl is
unsubstituted or substituted one or more times by a group indepedently
selected from (Ci-C4)alkyl, O(Cl-%ﬂa_lkyl,%alo en, or phenyl or is

22 UbHRIMBY BItETP(EEICE) HERRAGRIIS To'Rhdréih PRyt b H. fluoro, chioro,

brom& Bre@lbeteioeyd/is unsubstituted or substituted one to three times by
a group indepedently selected from halogen, (C1-C4)alkyl or 0O(C
i-C4)alkyl; (Ci-C4)alkylene-(C6-C10)aryl wherein aryl is unsubstituted or

23. suhstiinipdanenicmenadinasnby-R 95wl ndependertbyiaeteciedifrom
halogen, (Ci-C4)alkyl, 0-(C1-C4)alkyl, CN, S02-NH2, S02-(C1-C4)alkyl,
S02-N=CH-NRC1-C4)alkylk, NH-00-(C1-C4)alkyl, 15CO-0-(C1-C4)alkyl,

24. Of iSPpHiHacheRsRIPEUBIIRSHERMRDENY Ansuhsiiied @2, 3, or 4.
25. A compound according to one of claims 1 {0 24, wherein m is 3.

26. A compound according to one of claims 1 to 25, wherein R3 is H, halogen or

{C1-Cy)alkyl.
27. A compound according io one of claims 1 to 28, wherein Ry is H or (C4-Co)alkyl

28. A compound according to one of claims 1 to 27, wherein Ry is H, methy! or

ethyt.

29. A compound according to one of claims 1 to 28, whereinnis 1, 2 or 3.
30. A compound according to one of claims 1 to 29, whereinnis 1 or 2.
31. A compound according to one of claims 1 to 30, wherein nis 1.

32. A compound according to one of claims 1 to 31, wherein
Rg and Rg' are independently of each other

H,

(C1-Celalkyl,

R,

(C1-Cg)alkylene-(Cy-Cg)cycloalkyl,
(C1-Cg)alkytene-(Cs-Cqpiheterocyclyi,
C1-Cy)alkylene-(Cg-Cplaryl,
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phenyl or unsubstituted (C6-C6)heterocyclyl; C(0)(C -C6)alkyl;
C(0)(C1-C6)alkylene-(C6-C16)heterocyclyl; or R6 and R6', together with

v&% éﬂ-% o which they are attached, form a
2 ? g eterocyclylgroup, which is unsubstituted or substifat & BRE G 164

three times by (C1-C4)alkyl or C(0)0(C1-C4)alkyl; wherein a (C1-C6)alkyl

or (C1-C4) alkyl residue is unsubstitut®® or substituted one to three times

by halogen. 2537.A compound according to any of claims Ito 36, wherein
6.is H, (Cl-CGE‘;k | and R6 is H, (C1-C6)alkyl or (C3-C8)cycloalkyl. 38.A

(C??o@ﬁ%ﬁ‘ﬁ&%% ﬁé%am of claims 1 to 37, wherein R6 is H and R6' is

(CTw?o%%%@%@@%@?ﬁ%%%@?%&wo 39. A compound according to
(C 1 -dmy)ahglaims ] 10-88g vihgeirylR6 and R6 are H.
(Cq1-Cglalkylene-C{O)N[(C1-Cglalkyl]z,
(C1-Cglalkylene-C{ONH-(C4-Cg)alkyi,
(C1-Cglalkylene-C(O)YO-(C4-Cg)alkvi,

CLOY0-(Cq-Cglalkyl,

C(O)(C1-Ce)alky,

COWR’

C(O)NH-{C1-Cg)alkyl,

C(O)NI(C1-Cglalkyiln, or

C(O)(Cq-Cglalkylene-R’,

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

(C5-C1g)heterocyclyl group.

33. A compound according to any of claims 1 to 32, wherein Rg and Rg' are
independently of each other ’
H,

(C4-Ceglalkyl,

(Cs-Cqp)heterocyclyl,

{C3-Cg)cycloalkyl,

(Cg-C1pjanyt,

(C4-Cy)alkylene-(C3-Cg)eycloalkyl,
(C1-Cylalkylene-(Cs-Cqg)heterocyclyl,
(C1-Cylalkylene-{Cg-C1glaryl,
{C1-Cglalkyiene-O-(Cq-Cglalkyl,
(C1-Cglalkylene-C(OIN[(C1-Cg)alkyl]p,
(C4-Cplalkylene-C(O)NH-(C4-Cg)alkyl,
{C1-Cglalkylene-C(O)0O-(C-Cglalkyl,
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40. A compound according to one of claims 1 to 39, wherein m is 3 and L
is Sattached to the 3-position or to the 4-position of the amino

pe ring. 41. A compound according to one of clai
Wﬁ%ﬁgﬁ%{%’i 3 and L is attached to the 4-position of the am?%%%/ﬁ%zﬁgmmm

cyclohexane ring. 10 42.A compound according to one of claims 1 to 41,
wherein L is 0-methylene, 0- ethyleneggr 0. 43.A compound according to
one of claims 1 to 42, wherein L is 0. 15 44.A compound according to
claim 1, W%?rein R2 is hydrogen, halogen, or (Ci-C6)alkyl: R3 is H,

Co "lé%@"r?@ l¥h)alkylene-R', 0-R" or NHR"; 20 R4 is H, halogen or

@(@ﬁk_@%w;‘ R5 is H, (Ci-C6)alkyl, halogen, CN, (C2-C6)alkenyl, (C6-C1
aryl, NH-(C6-C1 &aryl, (C1-C6)alkylene-(C6-C1(C5-C10)heterocyclyl or

C{OESELK)e)alzslbpie-(C5-C10)heterocyclyl; R6 and R6' are independently

other H, R', (C1-C8)alkyl, (C1-C6)alkylene-R’,
C(O%ﬁﬁ%@%ﬁ%ﬂo-(el-ce)mkyl, (C1-C6)alkylene-O-R',
o0 ;CH[R12, (C1- C6)alkylene-C(0)NH2,
( %ﬁ%ﬁﬁcmwww, (C1-C6)alkylene-C(0)NRC1- 30C4)alkylk,
C{OY Gl scaymbyrane c)NIRTRCloEBL(Ci-C6)alkyl, C(0)(C1-C6)alkyl,

C{O) (C1-Cgjalkviene- {Cg-Cqpiheterocyclyi,

C(O) (C4-Cg)alkylene-(Cg-C1glaryl,

or Rg and Rg', together with the N-atom to which they are attached form a
(Cg-Cqpineterocyciyl group.

34. A compound according to any of claims 1 to 33, wherein
Rg is H, (C4-Cglalkyl, {C3-Cg)eycloalky! or (C4-Cy)alkylene-(C3-Cg)cycloalkyt, and
Rg'is H,

{C1-Cglalkyl,

(Ca-Cg)eycioalkyl,

(C5-C1p)heterocyclyl,

(Cs-Cqglaryl,

(C1-Ca)alkyiene-(C3-Cg)cycioaikyl,
(C1-Cgylalkylene-(Cys-Cqpgrheterocyclyi,
(C1-Cylalkylene-(Cg-Cyglary!,
{C1-Cg)alkyiene-O-(C1-Cglalkyi,
(C4-Cglalkylene-C{O)NH-(C1-Cglalkyl,
(C1-Cglakkylene-C(O)N[(C1-Cg)alkylln,
{C1-Cpg)alkylene-C{(C)YO-(C1-Cglalkyi,

C{O)O-(C-Cglalky!,

C{O)C1-Cglalkyl,

C{O)C4-Crloycloalkyl,
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C(0)(C3-C8)cycloalkyl, C(0)(C5-C10)heterocyclyl, C(0)NH-(C1-C6)alkyl,
C(0)NRC1- WO 2008/077551PCT/EP2007/011164 103 C6)alky112,
= Ikylene-C3-C8)cycloalkyl,

v%%%%%g):{ﬁ%% alkylene-(C5-C10)heterocyclyl, PCT/EP2007/011164
C(0)(C1-C6)alkylene-(C6-C10)aryl, or R6 and R6', together with the
N-atom to which they are attached, fotRPa (C5-C6)heterocyclylgroup; 5
R7 is H, halogen, CN, (C1-C6)alkyl, 0-(C1-C6)alkyl, (C2-C6)alkenyl or R';

is,H, halogen. or (Ci-C6)alkyl; 10mis2,30or4nis1,2or3,andLis 0O,
CG -mé@ﬂl&@%ﬁb’lethylene. 15 45.A compound according to claim 1,
VI TO%?&EW@QV (Ci-C4)alkyl; R3 is H, halogen or NHR", wherein R" is
defined as above; R4 is H, halogen or (Ci-C4)alkyi;
C{O}Cq-Crlalkylene-{C3-Cg)cycioalkyl,

C{ONC4-Cglalkylene-(C5-C4g)heterocyciyl,
C(ONHC1-Cglalkylene-(Cg-Cqglary!, or

Rg and Rg', together with the N-atom to which they are attached, form a
(C5-Cqglheterocyclyl group.

35. A compound according to any of claims 1 to 34, wherein
Rg is H, (C4-Cglatkyl and

Rg'is H,

(C1-Cglalkyl,

(C3-Cg)eycloalkyl,

(Ce-Cqpiaryl,

{C5-C4p)heterocyciyl,

(C1-Cg)alkylene-(C3-Cg)eycloalkyl,
(C1-Cglalkylene-(C5-Cqp)heterocyclyl,
(C1-Cglalkylene-(Cg-C1g)arvl,
(C1-Cy)alkylene-O-(C1-Cy)alkyl,
(C1-Cylalkylene-C(O)N[{C1-Cyg)alkyi]y,
(C1-Cglalkylene-C(O)NH-(C1-Cg)alkyl,

C(OXC1-Ce)alkyl,

C(OXC4-Cglalkylene-(Cs-Cqgiheterocyciyl, or

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

36. A compound according to any of claims 1 to 35, wherein
Rg is H, (C4-Cg)alkyl and
Rg'is H;
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R5 is H, (C1-C6)alkyl, halogen, (C2-C4)alkenyl, (C6-C10)aryl,
(C1-C6)alkylene-(C6- C10)a ryl or (C5-C10)heterocyclyl; R6 and R6 are

tly of each other H, (C3-C8)cycloalkyl, (C1- C8)a|)g
C6)a|k3ljllﬂ]§1%0 -(C1-C6)alkyl, (C1-C3)alkylene-R’, C(0)(Ci-C6 ¥ Fiomornses
C(0)(C3- C8)cycloalkyl, C(0)(C5-C6)heterocyclyl,
C(0)(C1-C6)alkylene-(C3-C8)cycloalkiffic(0)(C1
-C6)alkylene-(C5-C6jheterocyclyl or C(0)(C1-C6)alkylene-(C6-Ci &aryl;

C; 08/077551PCT/EP2007/011164 104 R7 is H, halogen, CN,

(C4 %ﬁ aIkyI 0(C1-Ce6)alkyl, (C2-C6)alkenyl or R'; R8 is H, halogen or
(C3EhERRMyS mis 2,30or4nis 1, 20or 3;and L is 0. 10 46.A compound
according to claim 1, wherein R2 is H, (Ci-C4)alkyl; R3is H,

(C»j-ﬂkﬂ}@&@%@@r@a}&j{dﬁhﬁlﬂybhenyl 15R4 is H, halogen or (C1-C4)alkyl;

(C1-Cylalkylene-O-{Cq-Cq)alkyl;

C{ONC1-Chlalkyt;

(C1-Cylalkyiene-C{OIN[(C4-Cyg)alkyll;

(C1-Cylalkyiene-(C5-Cqg)heterocyclyl wherein heterocyclyl is unsubstituted or
substituted one or more times by a group indepedently selected from (C4-Ca)alkyl,
O(C4-Cg)alkyl, halogen, or phenyl or is substituted once by (Cx-Cp)heterocyclyl,
wherein phenyl or (Cs-Cgheterocycly! is unsubstituted or substituted one to three
times by a group indepedently selected from halogen, (C4-Cg4)alkyl or O(C1-Calalkyl;
(C4-Cy)alkylene-(Cg-C1plaryt wherein aryl is unsubstituted or substituted one or more
times by a group independently selected from halogen, (C1-Cylalkyl, C-(C1-Cgq)alkyl,
CN, SO2-NHp S02-(C1-Ca)alkyl, SO2-N=CH-N[(C1-C4)alkylly, NH-CO-(C4-Cg)alkyl,
CO-0-(C4-Cylalkyl, or is substituted once by unsubstituted phenyl, unsubstituted Q-
phenyl or unsubstituted (Cs-Cg)heterocycivi:

C(ONC1-Co)alkyl,

C{OXC1-Cg)akkylene-(Cr-C 4 g)heterocycivi;

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 by
(C1-Cyq)alkyl or C{O)YO{C4-Ca)alkyl;

wherein a (C4-Cglalkyl or (C4-Cy4) alkyl residue is unsubstituted or substituted one to

three times by halogen.

37. A compound according to any of claims 1 to 36, wherein Rg is H, (C4-Cgalkyl
and Rg' is H, (C1-Cg)alkyl or (C3-Cg)eycloalkyl.

38. A compound according to any of claims 1 to 37, wherein Rg is H and Rg'is H,

(Cq-Cglalky! or (C3-Cgleycioalkyl.
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R5 is H, (C1-C4)alkyl, halogen, (C1-C4)alkenyl, (C6-C10)arY],
(01-C2)alkyl(C6-C10)aryl or (C5-C6)heteroaryl; 20R6 is H, |
= cloalkyl or (C1 -C4)alkyl; R6' is H, (C3-C8)cycloalk

(c.-“c%%?k (C1-C3)alkylene-R'; C(0)0-(C1-C6)alkyl, C(O)(cf{‘?%%ﬂévf?“w
C(0)(C3-C6)cycloalkyl, C(0)(C5-C6)heterocyclyl,
C(0)(C1-C3)alkylene-(C3-C6)cycloalky#Z
C(0)(C1-C3)alkylene-(C5-C6)heterocyclyl, or
25C(0)(C1-C3)alkylene-phenyl; R7 is H, halogen, CN, (Ci-C4)alkyl,
0(C1-C4)alkyl, (Ci-C4)alkenyl, phenyl, cyclopropyl, (C5-C6)heteroaryl,

39. W@, 200%/0ur5 SLR6rEIRP 2084(03A484n0P BSis FnBAlGoRR Ohd Ry’ are H.

(Ci-C4)alkyl; mis 35nis 1; and L is a 47.A compound according to claim
1 independently selected from the group of

40. 10A-MnipEiver ackormny, &R UPSAMININ8 Migrashy floexygpiel
ine4- carboxylic acid amide, . ) )
attached to the 3-position or to the 4-position of the amino cyclohexane ring.

41. A compound according to one of claims 1 to 40, wherein m is 3 and L is
attached to the 4-position of the amino cyclohexane ring.

42. A compound according to one of claims 1 to 41, wherein L is O-methylene, O-
ethylene or O.

43. A compound according to one of claims 1 to 42, wherein L is O.
44. A compound according to claim 1, wherein

Ry is hydrogen, halogen, or (C1-Cg)aikyl:

R3 is H, halogen, (C1-Cg)alkylene-R’, O-R” or NHR":

R4 is H, halogen or (C4-Cg)alkyl;

Rs is H, {C1-Cg)alkyl, halogen, CN, (Co-Cg)alkenyl, (Ce-Cqplaryl, NH-(Cg-C1g)arvl,
{C1-Cglalkylene-(Cg-C1plaryl, (C5-Cqg)heterccycly! or
(C4-Cglalkylene-(Cx-C4g)heterocycivi;

Rg and Rg' are independently of each other H, R’, (Cq-Cglaliyl, (C4-Cgalkylene-R',
(C1-Co)alkylene-O-(C1-Cg)alkyl, (C1-Cglalkylene-O-R’, (C4-Cglalkylene-CH[R’lp, (C4-
Cglalkylene-C(O)NH», (C1-Cglalkylene-C{O)NH-R’, (C1-Cplalkylene-C(O)N[(C -
Cylalkyllz, (C1-Cglalkylene-C(O)N[R']p, C(O)O-(Cq-Cglalkyl, C(O}C1-Cg)alkyl,
C{O)(C3-Cgeycloalkyl, C(O)C5-Cpiheterocyclyl, C(CINH~(C1-Cg)alkyl, C{O)N[(C4-~
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7-Chloro-6-(4-piperidin-1-yl-cyclohexyloxy)-2H-isoquinolin-1-one,
7-Chloro-6-(4-morpholin-4-yl-cyclohexyloxy)-2H-s0quinOlin-1-one,

wi SR059:8:(4-pyrrolidin-1-yl-cyclohexyloxy)-2H-isoquinolin-1;
157- Ch?Yro 644-(4-methyl-piperazin-1-y1)-cyclohexyloxy]-2 %@’ TG 64
-one,
[4-(7-Chloro-1-oxo0-1,2-dihydro-isoquitblin-6-yloxy)-cis-cyclohexylaminol-a
cetic acid ethyl ester,

[4-(7-Chlgro-1-oxo-1 2 dlhydro isoquinolin-6-yloxy)-cis-cyclohexylaminol-a
Cg)a&@f&ag&(} WC1-Cglalkylere-Ca-Cg cycioaikyiy
r | 0 o_:_‘ ,s___ -
C(Og %éﬁﬁ%ﬁ (i@ @‘E }Z]I%?l%y %Sﬁyo%oﬁ)& 6-yloxy) trlﬁnl(cgs%ﬁ@fyrﬁi’
or R@mmbﬂ@intdg@dkmmnﬂnﬂmﬂbatom to which they are attached, form a
-[4-(7-Methyl-l-oxo-1,2-dihydro-isoquinolin-6-yloxy)-trans- cyclohexyl] -2-pi
s A HANATIE
N-[4-(7-Chloro-l-oxo-1,2- dihydro isoquinolin-6-yloxy)-cis-cyclohexyl]-3-pip
eridin-4-yl- 25propionamide
R7 int4b@ SR 8% "f:@}é”ﬁ!/’drQT%éM%ﬁLyI@@O%Q@%M&ﬁQ -pip
eridin-4-ylacetamide,
_%%13 ,3S)-3-Amino-cyclopentyloxy)-2H-isoquinolin-1-one, 6-al
Rg issBehaghind Lyeiopeatibxy)-7-chloro-2H-i50quinolin-1-one,
306-((1S,3R)-3-Amino-cyclopentyloxy)-2H-isoquinolin-1-one,
6-((1S,3R)-3-Amino-cyclopentyloxy)-7-chloro-2H-isoquinolin-1-one,
m is &(fcid-4-Amino-cycloheptyloxy)-7-methy1-2H-isoquinolin-1-one, or

nis 1, 20r3, and
L is O, O-methylene or O-ethylene.

45. A compound according to claim 1, wherein

Ro is H or (C4-Cyqlalkyi;

R3 is H, halogen or NHR”, wherein R” is defined as above;

Rg is H, halogen or (C4-Cg)alkyi;

Rs is H, (C1-Cglalkyl, halogen, (Cp-Cylalkenyl, (Cg-C1p)aryl, (C1-Cglakylene-(Cg-
Cqglaryl or {C5-C1n)heterocyclyl;

Rg and Rg' are independently of each other H, (C3-Cg)eycloalkyl, (C1-Cg)alky!, (C1-
Cglalkylene-O-(C1-Cgjalkyl, (C1-Cglalkylene-R’, C{O)NC4-Cglalkyl, C(OXC3-
Cgleycloalkyl, C(O)Cs-Cglheterocyclyl, C(O)(C4-Cgaikylene-(C3-Cg)cycioalkyi,
C(O){C1-Cglalkylene-(Cs-Cglheterocyclyl or C(O)(C4-Cglalkylene-(Cg-Cqglary!;
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7-Chloro-6-(cis-4-Amino-cycloheptyloxy)-2H-isoquinolin-1-one, or their
welehgoisomeric forms and/or their pharmaceutically accepta@l@%né}/gi 64
compound according to claim 1 independently selected from the group 0%

56-(cis-4-Amino-cycloheptyloxy)-2H-isoquinolin-1-one,
6-(3-Amino-cyclobutoxy)-?-chIoro-ZI—F-%ADquinolin-l-one,
cis-6-(3-Amino-cyclobutylmethoxy)-7-chloro-2H-isoquinolin-I-one,

. trgns-6-(3-Amino-gyclopytylme y)- -g%or é#ﬂ oquinOlin-1-qne,
R7 S SRR oo Do s ORI S-SR or 10
105-(1-Benzyloxy-7-chloro-isoquinolin-6-yloxy)-1-propyl-cyclooctylamine,
. 6-(5-Amino-5-propyl-cyclooctyloxy)-7-chloro-2H-isoquinolin-1-one,
Ra '%Qd’@lﬁ%—gﬁ{l 8-55dYicyclo-octyloxy)-7-chloro-2H-isoquinolin-1-one,
7-Chloro-6-(5-ethylamino-5-propyl-cyclooctyloxy)-2H-isoquinOlin-1-one,
_ 7-C hloro-6-(cis-3-isopropylamino-cyclobutoxy)-2H-isoquinolin-1-one,
m is 258-P54is-Benzylamino-cyclobutoxy)-7-chloro-2H-isoquinolin-1-one,
6-(3-trans-Benzylamino-cyclobutoxy)-7-chloro-2H-isoquinOlin-1-one,
. 7-Chloro-6-(3-cis-dibenzylamino-cyclobutoxy)-2H-isoquinolin-1-one,
nis y-gﬁfo:[?o?@-%&trans-dibenzylamino-cyclobutoxy)-2H-isoquinolin-l-one or
7-Chloro-6-(3-trans-diethylamino-cyclobutoxy)-2H-isoquinolin-1-one, 200r
eir stereoisomeric forms and/or their pharmaceutically acceptable salts.
9.Use of at least one compound of the formula (I) and/or their
pharmaceutically acceptable salt as claimed in one of claims 1 to 48 for

s6.. Pracusing.emedleamenl (3 e ghetdgest one compound of the

form 1) and/or their pharmaceutically

Lis

Ro is H, {G4-Cg)alkyl;
Rj3 is H, NH~(Cgs-Cg}heteroary! or NH-phenyl;
R4 is H, halogen or (C4-Cyg)alkyl;

Ry is H, (C4-Cylalkyl, halogen, (C4-Cglalkenyl, (Cg-Cqparyl, (C4-Co)aikyl-
(Ce-Cqplaryl or (Cg-Cglheteroaryl;

Rg is H, (C3-Cg)cycloalky! or (C4-C4)alkyl;

Rg' is H, (C3-Cg)eycloalkyl, {C4-Cy)alkyl, (C1-Ca)alkylene-R’; C(C)0O-(C4-Cglatkyi,

C(OXCq-Cglalkyl, C(O)(C3-Cp)cycloalkyl, C(O)Cs-Cgiheterocyclyl,

C(O)(Cq-Calalkylene-(Ca-Cgleycloalkyl, C(O)Cq-Ca)alkylene-(Ci-Cg)heteracyciyl, or

C(O}(C4-Cajalkylene-phenyi;

R7 is H, halogen, CN, (C4-Cg)alkyl, O{C4-Cg)alkyl, (C1-Cq)alkeny!, phenyl,
cyclopropyl, (Cs-Cg)neteroaryl;
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acceptable salt as claimed in one of claims 1 to 48 for producing a
medicament for the treatment and/or prevention of hypertension,

‘ggl 1l ypertension, ocular hypertension, retinopathy, glaucoma,
perlpﬁéral Circulatory disorder, peripheral arterial occlusive df$ekEB2007/011164

(PAOD), coronary heart disease, angina pectoris, heart hypertrophy,
30heart failure, ischemic diseases, isdli&mic organ failure (end organ
damage), fibroid lung, fibroid liver, liver failure, nephropathy, renal failure,
fibroid kidney, renal glomerulosclerosis, organ hypertrophy, asthma,
Rg nibialessti@stibe gummidy disease 107 (COPD), adult respiratory
distress syndrome, thrombotic disorders, stroke, cerebral vasospasm,
_cerebral ischemia, pain, neuronal degeneration, spinal cord injury,
11 isafzheimer's disease, premature birth, erectile dysfunction, endocrine
dysfunctions, arteriosclerosis, prostatic hypertrophy, diabetes and
. complications of diabetes, 5Smetabolic syndrome, blood vessel restenosis,
N is JgRsclerosis, inflammation, autoimmune diseases, AIDS, osteopathy,
infection of digestive tracts with bacteria, sepsis or cancer development
Lis d progression. 51. A medicament comprising an effective amount of at
least one compound as 10 claimed in any of claims 1 to 48 and/or a
pharmacologically acceptable salt thereof, pharmaceutically tolerated

excipi and,carriers. an here ropriate, further additives and/or
47. XYl é%ﬂ%%ound Els arc?g?g 9(3 \(I:\fasm ‘Iai[%@ep%n ently selected from the group of

other active ingredién
1-[4-(7-Chloro-1-ox0-1 2-dihydro-isoguinolin-6-yloxy)-cyclohexyi]-piperidine-4-
carboxylic acid amide,
7-Chloro-6-(4-piperidin-1 -yl-cyclohexyloxy)-2H-isoquinolin-1-one,
7-Ch!or0—6~(4*morphoiEnu4-y!»cyciohexyioxy)—2H—soqui nolin-1-one,
7-Chloro-6-(4-pyrrolidin-1 -yl-cyclohexyloxy)-2H-isoquinolin-1-one,
7-Chloro-6-{4-(4-methyl-piperazin-1 -yh-cyclohexyloxy]-2H-isoquinolin-1-one,
[4-(7-Chioro-1-oxo-1 ,Z—dihydro-isoquénolin-6-ylaxy)-cis—cyciohexylamino}—acetic acid
ethyl ester,
[4-(7-Chloro-1-oxo-1 ,2—dihydro~isoquinofin—S-yloxy)—cisncyciohexylamino]—aceﬁc acid,
7-Methyl-6-(4-pyrrolidin-1-yl-cyciohexyloxy)-2 H-isoquinolin-1-one,
N-[4-(7-Methyl-1-oxo-1,2-dihyd ro-isoquinolin-8-yloxy)-trans-cyclohexyl]-3-piperidin-4-
yl-propionamide,
N-{4-(7-Methyl-1-ox0-1,2-dihyd ro-isoquinolin-8-yloxy)-trans-cyciohexyl]-2-piperidin-4-
yl-acetamide,
N-[4-(7-Chioro-1-ox0-1,2-dihyd romisoquinoiin—6—y!oxy)ucis-cyciohexyl]-B-piperidin»ti-—yim
propionamide,
N-[4~(7-Chloro-1-oxo-1,2-dihyd ro-isoquinolin-6-yloxy)-cis-cyclohexyl]-2-piperid in-4-yl-
acetamide,
6-((1 S,38)-3-Amino-cyclopentyloxy)-2H-isoquinolin-1-one,
6-((1S,38)-3-Amino-cyclopentyloxy}-7-chioro-2 H-isogquinolin-1-one,
8-((15,3R}-3-Aminc-cyclopentyloxy)-2 H-isoquinolin-1-one,
6-((18,3R)-3-Amino-cyclopentyloxy)-7-chloro-2 H-isoquinolin-1i-one,
6-((cis-4-Amino-cyclo heplyloxy)-7-methyl-2H-isoquinolin-1-one, or
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7-Chioro-6-(cis-4-Amino-cycloheptyloxy)-2H-isoguinolin-1-one,
or their stereoisomeric forms and/or their pharmaceutically acceptabie salts.

48. A compound according to claim 1 independently selected from the group of
6-(cis-4-Amino-cycloheptyloxy)-2H-isoquinolin-1-one,
6-(3-Amino-cyciobutoxy)-7-chlore-2H-isoquinolin-1-one,
cis-8-(3-Amino-cyclobutyimethoxy)-7-chloro-2H-isoquinotin-1-one,
trans-6-(3-Amino-cyclobutylmethoxy)-7-chlore-2H-isoquinolin-1-one,
8-(5-Amino-cyclooctyloxy)-7-chloro-2H-isoguinolin-1-one,

5-(1 -Benzyioxym?’—chicro-isoquinu!in-ﬁ-y!oxy)—‘i~propyi~cyc!omcty!amine,
8-(5-Amino-5-propyl-cyclooctyloxy)-7-chloro-2H-isoquinolin-1-one,
6—(5~Benzy!—amino-—5~propyf-cycio-octyioxy)—?-—chEoro-2H~isoquinoiin—1—one,
7-Chioro-6-(5-ethylamino-5-propyl-cyclooctyloxy)-2H-isoquinolin-1 -one,
7-Chiore-6-(cis- 3-isopropylamino-cyclobutoxy)-2H-isoguinolin-1-one,
8-(3-cis-Benzylamino-cyclobutoxy)-7-chloro-2H-isoquinolin-1-one,
6-(3-trans-Benzylamino-cyclobutoxy)-7-chioro-2H-isoguinolin-1 -oNe,
7-Chloro-6-(3-cis-dibenzylamino-cyclobutoxy)-2H-isoquinolin-1-one,
7-Chloro-6-(3-frans-dibenzylamino-cyclobutoxy)-2 H-isoquinciin-1-one or
7-Chloro-6-(3-trans-diethylamino-cyclobutoxy)-2H-isoquinolin-1-one,

of their sterecisomeric forms and/or their pharmaceutically acceptable salts.

49.  Use of at least one compound of the formula (1) and/or their pharmaceutically

acceptable salt as claimed in one of claims 1 to 48 for producing a medicament.

50.  Use of at least one compound of the formula (1) and/or their pharmaceutically
acceptable salt as claimed in one of claims 1 to 48 for producing a medicament for the
treatment and/or prevention of hypertension, pulmonary hypertension, ocular
hypertension, retinopathy, glaucoma, peripheral circulatory disorder, peripheral arterial
occlusive disease (PACD), coronary heart disease, angina pectoris, heart hypertrophy,
heart faiture, ischemic diseases, ischemic organ failure (end ergan damage), fibroid
lung, fibroid liver, liver failure, nephropathy, renal failure, fibroid kidney, renal
glomerulosclerosis, organ hypertrophy, asthma, chronic obstructive oulmonary disease
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(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 hyperirophy, diabetes and complications of diabetes,
metabolic syndrome, blood vesse! restenosis, atherosclerosis, inflammation,
autoimmune diseases, AIDS, osteopathy, infection of digestive tracts with bacteria,

sepsis or cancer development and progression,

51. A medicament comprising an effective amount of at least cne compound as
claimed in any of claims 1 to 48 and/or a pharmacologically acceptable salt thereof,
pharmaceutically tolerated excipients and carriers and, where appropriate, further
additives and/or other active ingredients.



