ISOQUINOLINE DERIVATES AS INHIBITORS OF RHO-KINASE The present invention relates to
novel isoquinoline derivatives, their preparation and their use in the treatment and/or prevention of
diseases related to the inhibition of Rho- 5 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 10
subsequent binding to and activation of Rho-kinase. Two isoforms, Rho-kinase 1 and Rho-kinase 2,

Actvaion of Rho-Kin e G B b etk ETB et RO Tonde T Lalain SLN&Tgation of smooth

muscle cells through phosphorylation-mediated inhibition of the myosin light chain phosphatase
activity and thereby up-regulation of 15 the activity of myosin regulatory light chain (Uehata et al.,

Nature 1997, 380, 990:994% 5 Heistkaqupdnatifiuulriaase ifivmived, imyngnepasitiotiamdncluding the
developmen? of myogenic tone (J. App[. Physiol. 202?0?"1940-8’ 9% bﬁ(%n@ial ELB(%%trtil r’g%?lg_e
contractiof€Xrisg .!@@@&f@%{ﬂ%l?%ﬁgr{f?@?‘i%&‘f SYSRISERER 5 et Sultnonany 20 hypertension
(Hearg, 91,;34e22)850F ®ibAGhiREe hypaens shodphesyidiphtbbimalsinvigimicBein2001, 42, 137-144),
endothelial dysfunction (Eur. J. Pharnacol. 2005, 512, 247-249), atherosclerosis, restenosis (Arch.

Mal. Coetﬁtﬁﬁﬁ’@?@%ﬁemg-%@, glucose utilization, cardiac hypertrophy (Hypertension 2000, 35,
313-318), erectile dysfunction (Nature Medicine 2001, 7, 119-122), retinopathy, inflammation, immune

diseases, 3 AIDS, asie igchal ippal disgkaerstrintiom eboigastakasisiwier bacteria
(WO 98/0 ?!aggn%i% %‘g‘\%ﬁ%?np%n@ﬂ%%m smob;e%ﬁ mt?scle roliferatign and motility (Circ. Res.

1999, 84, Rteé frosihrtinactvrerizR-beund 1o5m 0 he spive GbRRHNG RS Pand motility
(Biochem. Bi REFdFRMB ARG 2000:iRHPof 683004 AkselrTvafibefdions) ibo-Beisadeat®97, 275,

L0 L ke, v Rhowr- Ko Rass ¥ RISISL a0NS9HRR (EFER NG AR 40k 7074
| and endothelial celis. Activation of Rho-kinase 2 by the active GTP-bound RhoA leads
to calcium sensitization of smooth muscle celis through phosphorylation-mediated
inhibition of the myosin light chain phosphatase activity and thereby up-regulation of
15  the acfivity of rn'yésin regulatory fight chain (Uehata et al., Nature 1897, 389, 990-904).

it is known that Rho-kinase is involved in vasoconstriction, including the development
of myogenic tone (J. Appl. Physiol. 2005, 1840-8, 98}'. bronchial smooth muscle.
contraction (Am. J. Resp. Cell Mol. Biol. 20, 1190-1200), hypertension, i.e. pulmonary

20  hypertension (Heart, 81, 381-2, 2005) and ocular hypertension (Invest. Ophthéima!.
Visual Sci. 2001, 42, 137-144), endothelial dysfunction (Eur. J. Pharmacol. 2005, 512,
247-249), artherosclerosis, restenosis (Arch. Mal. Coeur 2005, 98, 248-254), giucose

" utilization, cardiac hypertrophy (Hypettension 2000, 35, 313-318), erectile dysfunciion
(Nature Medicine 2001, 7, 118-122), retinopathy, inflammation, immune diseases,

25  AIDS, osteoporosis, brain functional disorder, infection of digestive tracts with bacteria
(WO 98/06433), cancer development, vascular smoocth muscle profiferation and
motility {Circ. Res. 1989, 84, 1 186-1183: Atherosclerosis 2001, 155, 321-327),
endothelial profiferation and motility (Biochem. Biophys. Res. Commun. 2000, 2069,
633-640), stress fiber formation (Science 1997, 275, 1308-1311; J. Celi Biol. 2000,

30 150, 797-808), platelef aggregation (FEBS Lett. 2000, 466, 70-74; Blood 1889, 94,
1665-1672), Na/H exchange transport system activation (EMBO J, 1988, 17, 4712-
4722), Alzheimer's disease {Science 2003, 302, 1215-1217), adducin activation (J.



1665-1672), Na/H exchange transport system activation (EMBO J. 1998, 17, 4712- 4722), Alzheimer's
_ disease (Science 2003, 302, 1215-1217), adducin activation (J. WO 2007/000240 2
PCT/EP2006/005648 Biol. Chem., 273, 5542-5548, 1998), and in SREB (Sterol response binding

element) sigradingapehiis effects on lipid metabolism (Circ. Res., 92,1296-304,2003.¢ herefore, a
compound having inhibitory effect on Rho-kinase arfd/or on Rho-kinase 5 mediated phosphorylation of

myosin light chain phosphatase is useful for the treatment and/or prevention of diseases involving
Rho-kinase as the primary disease cause, e.g. hypertension, i.e. pulmonary hypertension and ocular
hypertension, peripheral circulatory disorder, angina pectoris, cerebral vasospasm, asthma,
premature birth, hyperaggregability of platelets, Peripheral Occlusive Arterial Disease (PAOD),
Chronic 10e@)sBhetivea?Glrao4ars T8 $Sel)CaRD), SRREL(Stevel opsnentedbibdngctiRmepsiunction, or

as the seqniany dissass. 5. BIEARSEIRIRS (SRIGRI ofearmdallsg (spgkgroan damage),

o sight ) ] U A2 .
fibroid Iung,ﬁ roidiiver, liver tailure, fibroid kidney, renal glomerulosclerosis, kidney failure, organ
hypertrophy, prostatic hypertrophy, complications of diabetes, blood vessel restenosis,

atherosc'”ﬁ?é?eﬁﬁ@?ﬁr@&%ﬁﬁﬁﬁd%@&\%ﬁ*mf&fyw&tfaﬂﬂmid%héﬁé%dﬁ@ﬁ&ﬁﬂ%hﬁlﬁimation;
autoimmune diseases; AIDS, osteopathy such %zosteop%%)siﬁ, ?rain.funct'o I QEO{geer inf&ction of
49 )

digesti®e traetaiatPhgsRiY&lRgS 58%‘&5?3 HiaRIR gyﬁ%‘?o%'éf’?é{!]rf%ﬁo Y giazama and
Alzheimer'sslifepsr\20aMOR Hisdas8sdrsaliires Riugkinaliaadtbelfoimanddiserseatyessoptibnally

substituted, by a -(CH2)1-6-0-(CH2)0-6- a - -6-%- ?H%) A= H linked heterocyclic
group usefﬂyggaeeg&r'g%r(%%c?fi’/g? 5’5%??@@’%5@'25% %é eécri%&ei?s{ggaiﬁ'liﬁééggﬁé‘%\%tiyes useful for
the treatmentoaiatiactisesdon aagBediByREsiotRielifby RSP SRR AR SR MSE BBER R ulcer. The

isoquinolinﬁ,@s&\gagggaaﬁg,W@é%@&éﬁgﬁgnmwf&ﬂgkﬁmmmqadwemix may be
oxygen and Y may be an aryl or a_heterocyclic group. .
10  Obstructive Pulmanary Disease {COP%), cancer development, and erectile
dysfunction, or as the secondaty disease cause, e.g. arteriosclerosis, ischemic organ
failure (end organ damage), fibroid lung, fibroid liver, fiver failure, fibroid kidney, renal
giomerulosclerosis, kidney failure, organ hypertrophy, prostatic hypertrophy,
complications of diabetes, blood vessel restenosis, atherosclerosis, cancer, cardiac
15  hypertrophy, heart failure; ischemic diseases; inftammation; autoimmune diseases;
AIDS, osteopathy such as osteoporosis, brain functional disorder, infection of digestive
tracts with bacteria, sepsis, adult respiratory distress syndrome, retinopathy, glaucoma

and Alzheimer's disease.

20 WO 01/64238 describes isoquinoline-5-sulfonamide derivatives optionally substituted
by a {(CH2){_g-O-(CH2)p.6-. a -(CHz)0-6-S-(CH2)0.6- or a -(CHp)g-g-linked

heterocyclic group useful as neuroproteciive agents.

JP 10087629 A describes isoquinoline derivatives useful for the treatment of infections
25  caused by Heliobacter pylori such as for example gastritis or ulcer. The isoquinoiine

derivatives are preferably 5-substituted by X-[{C1-Cg)alkylene)p.{-Y wherein X may

be oxygen and Y may be an aryl or a heferocycliic group,

Hagihara et al. (Bioorg. Med. Chem. 1999, 7, 2647-2666) disclose 6-benzyloxy-

30 isoguinoline for the treatment of infections caused by Heliobacter pylori.
US 5,480,883 generically discioses as EGF and/or PDGF receptor inhibitors useful for
inhibiting cell profiferation compounds of the formula "Ar | — X ~ Ar II” wherein X may



Hagihara et at. (Bioorg. Med. Chem. 1999, 7, 2647-2666) disclose 6-benzyloxy- 30 isoquinoline for the
treatment of infections caused by Heliobacter pylori. US 5,480,883 generically discloses as EGF
and/or PDGF receptor inhibitors useful for inhibiting cell proliferation compounds of the formula "Ar | -
X - Ar 11" wherein X may 3 be (CHR1)m-Z-(CHR1)n, e.g. Z-CH2, wherein Z may be 0, R1 is
hydrogen or alkyl, Ar | may be among others an optionally substituted C5-12 bicyclic heteroaryl ring
system and Ar Il may be among others an optionally substituted C3-7 monocyclic saturated
heterocyclic system. 5 WO 03/053330 describes isoquinofine derivatives of the formula O-RIO N /L2
wherein L2 is halogen and R10 may be C1.5alkylene-C5-6heterocyclic group as intermediates in the
synthesis of GSK-3 inhibitors. 10 Summary According to a first as%ect, there is provided a cg\rppound

of the formbta(BHR4)REZ-ITHRE 23 2. 0RZ-BXDWRe FeN(§ risxpR iR 1SiEYHfoge 5kl
i may be among others an optionally substituted Cz_42 bicyclic heteroaryl ring system

and Ar Il may be among others an optionatly substituted C3.7 monocyclic saturated

heterocyclic system.

5
WO 03/053330 describes isoguinoline derivatives of the formuta
10
i e O-R
N~
L2
wherein L2 is halogen and R10 may be C4_salkylene-Cs._gheterocyclic group as
intermediates in the synthesis of GSK-3 inhi_bitors.
10
Summary
According to a first aspect, there is provided a compound of the formula (1)
.Ré RS- N/RS
R3_ L@
N R, (Ro)n
R R
1 8 (0
15 wherein
Rqis
H,
(C1-Ceglatkyl,
20 Ril
NH-(C1-Cgalkyl,
NH-R’, or

N{(C1-Cgalkyllz;



20 R' NH-(C1-C6)alkyl, NH-R', or N[(C 1-C6)alkyl]2; WO 2007/000240 4 PCT/EP2006/005648 R2 is
hydrogen, halogen, or (C1-C6)alkyl; R3is H, 5 halogen, (C 1-Cg)alkyl, (C1-C6)alkylene-R', OH,
" O-R", 10 NH2, NHR", NR"R" or NH-C(O)-R", 15 R4 is H, halogen, hydroxy, CN, 20 (C1-C&)alkyl,
R', (C1-Co6)alkylengr-Raef3p is 25 H,

4 PCT/EP2006/005648

R2 is hydrogen, halogen, or (C1-Cg)alkyl,

Rais
H,

5 halogen,
(C1-Cglalkyl,
(C4-Cglalkylene-R’,
OH,

Q-R”,

10 NH»p,
NHR",
NR"R” or
NH-C(O})-R”,

15 Rgis
H,
halogen,
hydroxy,
CN,

20 {C4-Cg)alkyl,
R,
(C1-Cg)alkylene-R’,

Rgis
25 H,
halogen,
CN,
NO2,
(C1-Ceralkyl,
30 (Co-Cglakkenyl,
R,



halogen, CN, NO2, (C1-C6)alkyl, 30 (C2-C5)alkenyl, R', WO 2007/000240 5 PCT/EP2006/005648
(C 1-Co6)alkylene-(C6-C10)aryl, (C1-C6)alkenyiene-(C6-C 10)aryl, (C 1-C6)a lkylene-(C5-C
10)heterocyciyl, CH (OH)-(C 1-C6)a lkyl, 5 NH2, NH-R', NH-SO2H, NH-S02-(C 1-C6)alkyl,
NH-S02-R’, 1% RBpMZ@RC1-C6)alkyl, NH-C(O)-R’, 82(0) N [(C 1-C6)alkAL/BEREFOIPF6 45
C(0O)O-(C1-C6)aikyl; 15 R6is H, R, (C1-C6)alkyl, 20 (C1-C6)alkylene-R’,

(C1-Cgalkylene-(Ce-Cqplaryl,
(C4-Cg)alkenytene-(Cg-C1glaryl,
(C1-Cg)alkylene-(C5-C1g)heterocyciyi,
CH(OH)~(C1-CgJalkyl,

5 NHjz,
NH-R’,
NH-SO2H,
NH-S02-(C1-Cglalkyl,
NH-SO2-R’,

10 NH-C(O)-(C4-Cg)alkyl,
NH-C(O)-R’,
C(O)N[(C1-Cgjalkyll2,

C(OYOH, or
C(O)O-(C1-Cgalkyl;

15
Rg is
H,

R,
(C4-Cgalkyl,

20 {C4-Cglalkylene-R’,
(C1-Cg)alkylene-O-(C1-Cg)alkyl,
{C4-Cg)alkylene-O-R’,
(C1-Cg)alkylene-CH[R']2,
(C1-Cpg)alkylene-C(O)}-R’,

25 (C4-Cglalkylene-C(O)NH3,
{Cq-Cglalkylene-C(O)NH-R’, or
(C1-Cg)alkylene-C(O)N[R']2;

R7is



) (C1 -C6)alkylene-O-(C 1-C6)alkyl, (C 1-C6)alkylene-O-R', (C1-C6)alkylene-CH[R"]2, (C
1-C6)alkylene-C(O)-R’, 25 (C1-C6)alkylene-C(O)NH2, (C1-C6)alkylene-C(O)NH-R', or (C
~ 1-C6)alkylene-C(O)N[R']2; R7 is WO 2007/000240 6 PCTIEP2006/005648 H, halogen, CN, NO2, 5

(C1-C6)alkyl, nyl, R, (C1 -C6)alkenylene-(C6-C 10)aryl, (C1; -R', 10
CH(OH)-(Cl-‘é&Gg)g?m%ﬁ(oH)-(C6-ClO)aryI, CH(OH)-(C5-C 10)heteroc#cﬁ&£%§§%%ﬂ', 15

NH-SO2H, NH-S02-(C 1-C6)alkyl, NH-S02-R', S02-NH2,

H,
halogen,
CN,
NQg,

5 {(Cq-Cgialkyl,
{Co-Cglalkkenyi,

r.
(C4-Cglalkenylene-(Cg-Ciplaryl,
(C4-Cglalkylene-R’,

10 CH(OH)-{C4-Cgalkyl,
CH(OH)-(Cg-C1p)an,
CH(OH)-{Cg-Cyp)heterocycivl,
NH2,

NH-R’,

15 NH-SO2H,

NH-505-(C 1-Cglalkyi,
NH-S02-R’,
SOp-NH7,

SO»-NHR’,

20 NH-C(O)-(C4-Cglalkyl,
NH-C(O)-R’,
C{OIN[(C4-Cgalkyl]s,
C(O)OH, or
C{O)YO-(C4-Cplalkyl;

25
Rg is H, halogen or {C1-Cglalky!,

nis 1, 2, 3or4; and

30 Lis O or O-(C4-Cgalkylene;



S02-NHR', 20 NH-C(O)-(C 1 -C6)alkyl, NH-C(O)-R', C(O)N[(C1-C6)alkyl)2, C(O)OH, or
C(0O)O-(C1-C6)alkyl; 25 Rgis H, halogen or (C1-C6)alkyl; nis 1,2, 3or4; and 30 L is O or
O-(C1-C6)alkylene; WO 2007/000240 7 PCT/EP2006/005648 wherein R'is (C3-C8)cycloalkyl, 5
(C5-C 10)hetsrocyentp¢@6-C10)aryl; and R"is (C3-€8)cycloalkyl, (C5-CBUIHERIF6EVEHNS 10
(C5-C10)aryl, (C1-C6)alkyl, (C1-C6)alkylene-R', (C1-C6)alkylene-O-(C 1-C6)alkyl,
(C1-C6)alkyiene-O-R’, or 15 (C1-C6)alkylene-NRXRYy; and wherein Rx and Ry are independently of
each other (C1-C6)alkyl,

wherein
R'is
(Ca-Cgleycloalkyl,

5 (Cs-Cqp)heterocyciyl,
(Cg-Crplaryl; and
R"is
(Ca-Cg)cycloatkyl,
{Cs-C1p)heterocyciyl,

10 (Ca-Cqplaryi,
(C4-Cg)alkyl,
(C4-Cglalkylene-R’,
(C1-Cgalkkylene-0-(C1-Cglalkyl,
(C4-Cglalkylene-O-R’, or

18 {C1-Cg)alkylene-NRyRy; and
wherein Ry and Ry are independently of each other
(C1-Cglalkyl,

(Cg-C1gyheterocyclyl,
(Cg-Croraryi,

20  (C4-Cq)alkylene-(Cs-Cqp)heterocyciyl,
(C1-Cy)alkylene-(Cg-Cqplaryl,
(C1-C4)aikylene-NH(C1-Cglalky,
(C1-Cyralkylene-N{(C 1-Cg)alkyl]z,
(C1-Cy)alkylene-N[{Cg-Cqglaryliz, or

25  (C4-Cg)alkylene-N[(Cs-Cqg)heterocyclylly;

wherein in residues R4, R5, R7 and Rg one alkyl or alkylene hydrogen atom can
optionally be substituted by OH, F, OCHz, COOH, COOCH3, NHp, NHCH3, N(CHz)2,
CONH5, CONHCHg3 or CON(CH3)2:



(C5-C 10)heterocyclyl, (C6-C10)aryl, 20 (C 1-C4)alkylene-(C5-C 10)heterocyclyl, (C 1-C4)alkyle
ne-(C6-C 10)aryl, (C1 -C4)alkylene-N H(C 1-C6)alkyl, (C1-C4)alkylene-N[(C 1-C6)alkyl]2,
(C1-C4)alkylene-N[(C6-C10)aryl]2, or 25 (C1-C4)alkylene-N[(C5-C 10)heterocyclyl]2; wherein in
residues R4, R5, R7 and R8 one alkyl or alkylene hydrogen atom can optionally be substituted by OH,
F, OCH3, COON, COOCH3, NH2, NHCH3, N(CH3§2, CONH2, CONHCH3 or CON(CH3)2; B and
their pharmaceutically acceptable salts and/or physiologically functional derivatives. According to a
second aspect, there is provided the use of at least one compounds of the formula (I) and/or their
physiologically acceptable salt as defined above for producing a medicament. According to a third
aspect, there is provided the use of at least one compounds of the formula (I) and/or their
physiologically acceptable salt as defined above for producing a medicament for the treatment and/or
prevention of hypertension, pulmonary hypertension, ocular hypertension, peripheral circulatory
disorder, angitasippotarisanrtitsiy assepRiimsalithand/or angirediraly RYpebagstegability of
platelets, gg!@a eral Occlusive Arterial Disease (PAOD), Chronic Obstructive Pulmonary Disease
(COPD), carncer déevelopment, erectile dysfunction, arteriosclerosis, ischemic organ failure (end organ
damage), fibroid lung, fibroid liver, liver failure, fibroid kidney, renal glomeruloscierosis, kidney failure,
organ hypéaaphingmlostatchypasasshy!sompiicatvitedftitabetes] dldeistessetompounds of

the formula (1) and/or their physioiogically acceptable salt as defined above for

producing a medicament.

According to a third aspect, there is provided the use of at ieast one compounds of
the formula (1) and/or their physiologically acceptable salt as defined above for
producing a medicament for the treatment and/or prevention of hypertension,
pulmonary hypertension, ocular hypertension, peripheral circulatory disorder, angina
pectoris, cerebral vasospasm, asthma, premature birth, hyperaggregability of
platelets, Peripheral Occiusive Arterial Disease (PAOD), Chronic Obstructive
Putmonary Disease (COPD), cancer development, erectile dysfunction,
arteriosclerosis, ischemic organ failure (end organ damage), fibroid lung, fibroid liver,
liver failure, fibroid kidney, renal glomeruioscierosis, kidney failure, organ
hypertrophy, prostatic hypertrophy, complications of diabetes, blood vessel
restenosis, atheroscierosis, cancer, cardiac hypertrophy, heart faiiure ischernic
diseases; inflammation; autoimmune diseases; AIDS, osieopathy such as
osteoporosis, brain functional disorder, infection of digestive tracts with bacteria,
sepsis, adult respiratory distress syndrome, retinopathy, glaucoma or Aizheimer's

disease.

According to a fourth aspect, there is provided a medicament comprising an effective
amount of af ieast one compound as defined above and/or a pharmacologically
acceptable salt thereof, physiociogically iolerated excipients and carriers and, where

appropriaie, further additives and/or other active ingredients.



restenosis, atherosclerosis. cancer, cardiac hypertrophy, heart failure ischemic diseases;
inflammation; autoimmune diseases; AIDS, osteopathy such as osteoporosis, brain functional
disorder, infection of digestive tracts with bacteria, sepsis, adult respiratory distress syndrome,
retinopathy, glaucoma or Alzheimer's disease. According to a fourth aspect, there is provided a
medicament comprising an effective amount of at8east one compound as defined above and/or a
pharmacologically acceptable salt thereof, physiologically tolerated excipients and carriers and, where
appropriate, further additives and/or other active ingredients. 8a Preferably, R1 is H, (C1-C6)alkyl,
(C6-Clo)aryl, NH-(C1-C6)alkyl, NH-(C6-Clo)aryl or N[(C1-C6)alkyl]2. More preferably, R1 is H,
halogen, (C1-C4)alkyl, NH-(C1-C4)alkyt, N[(C1-C4)alkyl]2 or NH-phenyl. Most preferably, R1 is H,
(C1-C2)alkyl or NH-(C1- C2)alkyl, especially preferred H. Preferably, R2 is H, halogen or (C1-C4)alkyl.
Preferably, R2 is H or (C1-C4)alkyl. More preferred, R2 is H, (C1-C2)alkyL R2 may be bound to any
carbon atom of the piperidine ring including the position where the linker group L is bound. R3 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-(C5-C6)heterocyclyl or NH-phenyl, especially preferred are H,

e R RSB MR O e ool O

H. Exam H o/
N[(C1-Cgialkylly. More preferably, R+ is H, halogen, (C1-C4)alkyl, NH-(C4-Cglakyl,
NE(C4-C4)alkyll or NH-phenyl. Most preferably, Rq is H, (C4-Co)alkyl or NH-{C1-

Coyalkyl, especially preferred H.

Preferably, Ro is H, halogen or (C1-Cg)atkyl. Preferably, Ro is H or (C1-C4lalkyl.
More preferred, Ro is H, {C4-Cg)alkyl. Rp may be bound to any carbon atom of the

piperidine ring including the position where the linker group L. is bound.

Ra is preferably H, halogen, (C4-Cgralkylene-R’, O-R” or NHR”. More preferred, Rz is
H or NHR”. Most preferred, Rz is H, NH-(C5-Cglheterocyciyl or NH-phenyl, especially
preferred are H, NH-(Cg-Cg)heteroaryl containing one or more N atoms or NH-phenyl.

Most especially preferred, Ra is H. Examples of R3 substituents are
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0 Preferably, R4 is H, halogen or (C1-C6)alkyl. More preferred, R4 is H, halogen or (C1- 5 C4)alkyl.
Most preferred, R4 is H. Preferably, R5 is H, halogen, CN, (C1-C6)alky, R', NH-(C6-C1l0)aryl or

- (C1-C6)alkylene-R'. More preferably, R5 is H, halogen, (C1-C6)alkyl, R', NH-(C6-C10)aryl or
(C1-C6)alkylene-R'. Most preferably, R5 is H, halogen, 10 (C5-C10)aryl, NH-(C6-C10)aryi,
(C1-C2)alkyl-(EBRUBIAHA, (C1-C6)alkyl or (C5-ClGeteroaryl. EspecialfHERRAEAMESis H,
halogen, phenyl, (C1-C6)alkyl or (C5-C6)heteroaryl. Examples of R5 are hydrogen, fluoro, chloro,
bromo, iodo, nitrile, nitro, (p-methoxy)-phenyl, N-aniline, phenyl, benzyl, methyl, ethyl, vinyl,
2-propenyl, s- butenyl, cyclopropyl, thienyl, tetrazol, amino, 4-methoxy-anilin, N-acetyl or a 15
substituent of the group consisting of WO 2007/000240 1 3 PCTIEP2006/005648 i10 p Q NH2 0 /
NI O HNO ~am/*", a 00 | NH2 OH / (\ 14- f\ ~ DS=0 ()=S=0 Uro CI F N

I
HN kCH'B
~y

ek
Y Y0 o

Preferably, R4 is H, halogen or (C1—06)afky!. More preferred, R4 is H, halogen or (C4-
5  Cg4)alkyl. Most preferred, Ry is H.

Preferably, Rg is H, halogen, CN, {C4-Cgjalkyl, R, NH-{(Cg-C1gjary! or
(Cq-Cglalkylene-R'. More preferably, Rs is H, halogen, (C1-Cgjalkyl, R,
NH-(Cg-Cqpjaryl or (C4-Cg)alkylene-R'. Most preferably, Rs is H, halogen,

10 (Cg-Cqplaryl, NH-(Cs-Cqpjaryl, (C1-Co)alkyl-(Cg-Cqglaryl, (C1-Cglalkyl or
(C5-Cqp)heteroaryl. Especially preferred, Rs is H, halogen, phenyl, (C4-Cg)alkyl or
(Cs-Cg)heteroaryl. Examples of ?5 are hydrogen, fluoro, chioro, bromo, iodo, nitrile,

-~ nitro, {p-methoxy)-phenyl, N-aniline, phenyl, benzyl, methyi, ethyl, vinyl, 2-propenyl, s-
butenyl, cyclopropyl, thienyl, tetrazol, amino, 4-methoxy-anilin, N-acetyl or a

15  substituent of the group consisting of



HNO ~aF 5 11 WO 2007/000240 14 PCTIEr2006/005648 /O\1O\O/ dOdp/OO\F ONO N-'F
FSFYd~NN OF NF N\\_OI\OHF YIFF OtOd FNH 05 or Preferably, R6 is H,
(C1-Cg)aikyl, R', (C1-C4)alkylene-(C3-C8)cycloalkyl, (C1-C4)alkyfene-(C5-C10)heterocyclyl,
(C1-C4)atkylegp-£at@dotef-C 10)heterocyciyl, (Cl-qg)alkerne-C(O)-(CG-ﬁtlﬁ}Mbgﬁgsﬂg
(C1-C6)afkylene-(C6-C10)aryl. More preferred, 10 R6 is H, (C1-C6)alkyf, (C5-C10)heterocyclyl,
(C1-C4)alkyfene-(C5-C10)heterocyciyi or
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- WO 2007/000240 15 PCT/EP2006/005648 (C1-C6)alkylene-(C6-C10)aryl. Examples of R6 are H,
methyl, ethyl, propyl, butyl, s- butyl, pentyl, 3-methyl-butyl, isopropyl, trifluoromethyi,

- 3,3,3-trifluorobutyl, cyclopropyl, methylene cyclopropy, 2-pyrimidinyl, benzyl or a substituent of the
group consisting of 0 X7/\11/ClI N'HF 0=5=0 cINH2 BrF0/5CICl k}4\FF WO 2007/000240
16 PCT/EP20U8IG056HE*S \ I\ F 11 I NN or Prefertbly, R7 is H, halogeX CEREIEE/%eB SIky!,
(C2-C6)alkenyl, R" or (C1-C6)alkylene- 5 (C3-C8)cycloalkyl. More preferred, R7 is H, halogen, CN,
(C1-C4)alkyl, (C1-C4)alkenyl, phenyl, cyclopropyl or (C5-C6)heteroaryl. Most preferably, R7 is H,
fluoro, chloro, bromo, methyl, ethyl, phenyl, nitrile, cyclopropyl, thienyl or vinyl. R8 is preferably H,
halogen or (C1-C4)alkyl. More preferred, R8 is H, Cl, F, methyl or 10 ethyl.
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Preferably, Rg is H, (C1-Cglalkyl, R’, (C1-C4)alkylene-(C3-Cg)cycloalkyl,

(C4-Ca4)alkylene-(C5-Cipiheterocyclyl, (C4-Cylalkylene-C{O)-(C5-Cqp)heterocyclyi,

{C1-Cy)alkylene-C(0)-(Cg-Cqg)aryl or (C1-Cglatkylene-(Ce-Cqpjaryl. More preferred,
10 Rgis H, (C4-Cgalkyl, (C5-Cqg)heterocyclyl, (C1-C4lalkylene-(Cs-Cqpg)heterocyclyl or



Preferably, nis 1, 2 or 3. More preferred, nis 1. 15 The linker group L may be bound to the piperidine
ring in any position via a piperidine ring carbon atom. In a preferred embodiment, L is attached to the
4-position of the piperidine ring N~R6 ~ (R2)n or 20 L is attached to the 3-position of the piperidine
ring 17 HL~ R&Moinansespecially preferred embodiment, L is attached tectheréepasisess of the
piperidine ring. 5 In a further preferred embodiment, L is 0-methylene, O-ethylene or preferably O.
More preferably, L is 0-methylene, O-ethylene or O attached to the 4-position of the piperidine ring. 10
in preferred embodiments of the present disclosure one or more or all of the groups contained in the
compounds of formula (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 oré% eg&u% Bﬁcmc
denotationdGhfen)aleylesrmirisdeto)and: FeRMRIAS of Brarolip DY s SESHdf

combinations,of WSlgh o HEAlEns iR PEIRIS RS IR Syeslrdpnotatons

being a subjé resent disclosure. Also with respect to all preferred embodiments the
disclosure iﬁﬁﬁﬁﬂﬁd@ﬁ&ﬁé‘@@mﬁ@ﬂnascﬁf'fﬁ@%m@' W@I%{Q?Qg’l%mﬁe@(ﬁ%@aﬁw&mﬁ of

stereoisomeric forms in all ratios, and their physiologically accep\able salts 20 The term "*-I'in the

exemplified substituents vide supra marks the point where the
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substituent is attached, which means, for example, for a R3 substituent | a compound of the formula
WO 2007/000240 18 PCT/EP2006/005648 H R4 R5 R N//R7 (R2) n R1 R8 A preferred
- embodiment is a compound of the formula (I) wherein 5 R1 is H, (C1-Cg)alkyl, (C6-C10)aryl,

NH-(C1-C6)alkyl,.NH-(C6-C10)aryl, or N[(C1-C6)alkyi]2; R2 is hydrogen, halogen, or (C1-C6)alkyl; 10
R3is H, haloguéeﬁ,z%{%ﬁ(}alkylene-w, O-R" or NHR'8wherein R' and R" a?g%%’iﬁogﬁ'o%t%*ébove; R4 is
H, halogen or (C 1 -C6)alkyl; 15 R5 is H, halogen, (C1-C6)alkyl, CN, (C6-C10)aryl, NH-(C6-C10)aryl,
(C1-C6)alkylene-(C6-C10)aryl, (C5-C10)heterocyclyl or (C1 -C6)alkylene-(C 5-C 10)heterocyclyl; R6 is
H, R', (C1-C4)alkylene-(C5-C10)heterocyclyl, 20 (C1-C6)alkylene-C(O)-(C6-C10)aryl,
(C1-C4)alkyiene-C(0O)-(C5-C 10)heterocyclyi, (C1-C6)alkylene-(C6-C10)aryl or (C1-C6)alkyl. R7 is H,
halogen, CN, (C1-C6)alkyl, (C2-C6)alkenyl or R'; 25 RS is H, halogen or (C1-C6)alkyl; WO
2007/000240 19 PCTIEP2006/005648 nis 1,2 or 3, g nis 0, O-methylene or O-ethylene; and their
pharmaceutically acceptable salts and/or physiologica ctional 5 derivatives,

or

Preferably, R7 is H, halogen, CN, (C4-Cglalkyl, (C2-Cglalkenyl, R’ or (C1-Cglalkyiene-
5 (C3-Cg)eycloalkyl. More preferred, Ry is H, halogen, CN, (C4-C4)alkyl,
(C4-Cy)alkenyl, phenyl, cyciopropyl or (C5-Cg)heteroaryl. Most preferably, Ry is H,

fiuoro, chioro, bromo, methyl, ethyl, phenyl, nitrile, cyclopropyl, thienyl or vinyl.

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

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

15  The linker group L may be bound to the piperidine ring in any position via a piperidine
ring carbon atom. In a preferred embodiment, L is attached fo the 4-position of the

| %LQ/RB

Ra)n

piperidine ring

or

20 L is attached to the 3-position of the pipendine ring



A further preferred embodiment is a compound of the formula (I) wherein 10 R1 is H, (C1-C6)alkyl,
(C5-C10)aryl, NH-(C1-C6)alkyl, NH-(C6-C10)aryl, or N[(C1-C6)alkyl]2; R2 is H or (C1-C4)alkyl; 15 R3
is H, halogen or NHR", wherein R" is defined as above; R4 is H, halogen or (C1-C4)alkyl; R5 is H,
halogen, (C1-C6)alkyl, (C6-C10)aryl, NH-(C6-C10)aryl, (C1-C6)alkylene-(C6- 20 C1 ())aryl or
(C5-C10)heterocyclyl; R6 is H, (C1-C6)alkyl, R, (C1-C4)alkylene-(C5-C 10)heterocyclyl or (C1
-C6)alkylene-(C6-C 10)aryl; 25 R7 is H, halogen, CN, (C1-C6)alkyl, (C2-C6)alkenyl or R'; R8is H,
halogen or (C1-C6)alkyl; nis 1, 2 or 3; and 30 LisO; WO 2007/000240 20 PCTIEP2006/005645 and
their pharmaceutically acceptable salts and/or physiologically functional derivatives. 5 An especially
preferred embodiment is a compound of the formula (1) wherein R1 is H, (C1-C4)alkyl,
NH-(C1-C4)alkyl, N[(CI-C4)alkyl[2 or NH-phenyl; RZ2'{$H, (C1-C4)aikyl; 10 R3is H,
NH-(C5-C6)heteroaryl or NH-phenyl; R4 is H, halg e"‘~.* or (C1-C4)alkyl; 15 R5 is H, halogen,

(C1-C4)alkyl, (C6-C10)aryl, NH-(C5-Clo)aryl, (C kyl-(C6- C10)aryl or (C5-C10)heteroaryl; R6 is
H, (C1-C6)alkyl, (C5-C10)heterocyclyl, (C%—QA{_) v 3¢(C5-C10)heterocyclyi,

(Raln

in an especially preferred embodiment, L is attached to the 4-position of the piperidine

ring.

in a further preferred embodiment, L is O-methylene, O-ethylene or preferably O.
More preferably, L is O-methylene, O-ethylene or O attached to the 4-position of the

piperidine ring.

10 in preferred embodiments of the present disclosure one or more of all of the groups
contained in the compounds of formula (1) 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 specific denotations which are comprised by the
definitions of the groups and specified above, all combinations of preferred definitions,

5 more preferred or most preferred and/or specific denotations being a subject of the

present disciosure. Also with respect to all preferred embodiments the disclosure

includes the compounds of the formula (1) in all sterecisomeric forms and mixtures of

stereoisomeric forms in all ratios, and their physioiogically acceptable salts.

20 The term “—* in the exemplified substituents vide supra marks the point where the
substituent is attached, which means, for exampie, for a R3 substituent

a compound of the formula



(C6-C10)aryl or (C1-C6)alkylene-(C6-C10)aryl; 20 R7 is H, halogen, CN, (C1-C4)alkyl, (C1-C4)alkenyl,
phenyl, cyclopropyl, (C5-C6)heteroaryl; R8 is H, halogen or (C1-C4)alkyl; 25 nis 1; and Lis 0; 30
and their physiologically acceptable salts and/or physiologically functional derivatives. 21 As in any
embodiment %6%9(»&0%Io§ure, in the preceding embodiments which conta{iﬁr&ﬂgerg‘pdﬁ more preferred,
most preferred or exem|251ary definitions of compounts according to the dist osurﬁé], 318 *8r more or all
of the groups can have any of its preferred, more preferred, most preferred definitions specified above
or any one or 5 some of the specific denotations which are comprised by its definitions and are
specified above. Isoquinoline and piperidyl substitution pattern are numbered text according to It1PAC
rules: 453\\6 3/~~1 274 (IVJ 6 101 85 Physiologically acceptable salts of compounds of the
formula () mean both their organic and inorgapig salfs;as described in Remington's Pharmaceutical
Sciences (17th edition, page 1418;(198%)). Be¢ause pf the fgvyé@d%ﬁemical stability and 15 the
solubility, preference is given fop-dcid ' 4o Sodi potassium, calcium and
ammonium salts; preference is { for ba'k gro or alia t of
N R (R2in

7

A preferred embodiment is a compound of the formula (I} wherein

5 RyisH, (C1-Cglalkyl, (Ca-C1plaryl, NH-(C1-Cg)alkyl, NH-(Cg-C1g)aryl, or
N(C1-Cglalkyl]z;

Ry is hydrogen, halogen, or (C4-Cg)alkyl;

10 Rais H, halogen, (C4-Cg)alkylene-R’, O-R” or NHR”, wherein R’ and R” are defined

as above;
R4 is H, halogen or (C4-Cglalkyl;

15  Rgis H, halogen, (C1-Cg)alkyl, CN, (Cg-Cipiaryl, NH-(Cg-Cqglaryl,
(C4-Cglalkylene-(Cg-C1g)aryl, (C5-Cqgiheterocyciyi or
{C1-Cgralkylene-{Cs-Cqg)heterocyciyl;

Rgis H, R, (C1-Ca)alkylene-(C5-Cqp)heterocyclyl,
20 (C4-Cgalkylene-C{Oy-(Cg-Cqglaryl, (C1-Cqlalkylene-C{O)-(C 5-Cqp)heterocyciyl,
(C1-Cg)alkylene-(Cg-Cqg)aryt or (C4-Cglalkyl.

Rz is H, halogen, CN, (C1-Cg)alkyl, (C2-Cg)alkenyl or R’;

25 Rgis H, halogen or (C{-Cglalkyl;



maieic 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, 20 methanesulfonates, acetates, lactates,
maleates, furifpansgd/opnaiates, gluconates, and saltggof amino acids, of n&CFEARISKEDBEEarboxylic
acids. The preparation of physiologically acceptable salts from compounds of the formula (1) and (11)
which are capable of salt formation, including their stereocisomeric forms, takes place in a manner
known per se. The compounds of the formula (1) form stable alkali metal, alkaline earth 25 metal or
optionally substituted ammonium salts with basic reagents such as hydroxides, carbonates,
bicarbonates, alcgholates and ammonia or organic bases, for example trimethyl- or triethylamine,
ethanolamib& di I‘?ér?o%'?f%ne or triethanolamine, trometamol or else basic amino acids, for example
lysine, ornithin©oOamgiigend/hefe-ciityiedfipounds of the formula (1) have basic groups, stable acid
addition salts can also 22 be prepared with strong acids. Suitable pharmaceutically acceptable acid
addition salts of the compounds of the invention are salts of inorganic acids such as hydrochloric
acid, hydro@ﬂérﬁh@}%ﬁ’tﬁ'ﬁ]ﬁ%ﬁ'ﬁ%ﬁﬁﬁﬁ%ﬁﬁ?ﬁ%,Sﬁﬁﬁcaaﬁﬁ"sﬁﬁﬁﬁ%'gﬁ‘ﬁ?gﬁg"&?ﬁ?&ﬁiic acids such as,
for examplgeaggtigsacid, benzenesulfonic, benzoic, citric, 5 ethanesulfonic, fumaric, gluconic, glycolic,
isethionic, lactic, lactobionic, maleic, malic, methanesulfonic, succinic, p-toluenesuffonic and tartaric
acid. Salts with a physiologically unacceptable anion such as, for example, trifluoroacetate likewise
belong within the framework of the invention as useful intermediates for the 10 preparation or
purifcation p{paImacEuCal ASSANBNS. 2L ARG 5e BRI AU for example in vit,
applications. & tefm physiologically functional derivative" used herein refers to any physiologically
tolerated derivative of a compound of the formula (1) of the invention, for 15 example an N-oxide,

whichy gn agipipisiraiqudg)aIgRTERALS s Ner-@pioglaNy!, NH-(Ca-C1p)aryl, or
N[(C1-Cgjalkyllz;
Rz is H or ({C1-Cylalkyt;
15 Ragis H, halogen or NHR", wherein R” is defined as above;

R4 is H, halogen or (C1-Cglalkyt;

Rg is H, halogen, (C¢-Cg)alkyl, (Cg-C1plaryl, NH-(Cg-C1g)aryl, (C1-Cg)alkylene-(Cg-
20 Cqpraryl or (Cs-Cqg)heterocyclyl;

Rg is H, (C1-Cplalkyl, R, (C+1 -C4)alkytene-(Cs-Cqg)heterocyclyi or
(C1-Cg)alkylene-(Cg-Cqplaryi;

25 Ry is H, halogen, CN, (C1-Cg)alkyl, (Co-Cg)aikenyl or R';
Rg is H, halogen or (C1-Cglalky!;
nis 1,2 or 3; and

30
Lis O



human is able to form (directly or indirectly) a compound of the formula (I) or an active metabolite
thereof. Physiologically functional derivatives include prodrugs of the compounds of the 20 invention,
- as described, for example, in H. Okada et al., Chem. Pharm. Bull. 1994, 42, 57-61. Such prodrugs

can be metabglized in vivo to a compound of the invention. These prodrugs may themselves be active
or not. The di€ctoBurE ¥eifles to compounds of the f8fmula (i) in the form ﬁ%ﬁ?ﬁ@gﬁﬁéﬁes, 25
racemic mixtures and pure enantiomers and to their diastereomers and mixtures thereof. If radicals or
substituents may occur more than once in the compounds of the formula (f), they may all,
independently of one another, have the stated meaning and be 30 identical or different. 23 The
compounds of the disclosure may also exist in various polymorphous forms, for example as

amorphous;agdaysiatine-ealyinarpkeusjeinis sAltpahinrerphatisiiyitsipfutgisesmpounds of the

disclosure belong. within the framework of the disclosure and are a further aspect of the disclosure. 5
All referené&“’?@ 88thound(s) of formula (1)" hereinafter refer to compound(s) of the formula (1) as
described above, and their physiologically acceptable salts, solvates and physiologically functional
derivatives as described herein. 10 The terms (C1-C2)alkyl, (C 1 -C4)alkyl, (C 1 -C6)alkyl,
(C1-C8)alkyl and the corresposponding alkylene substituents are understood as a hydrocarbon
residué® whicheseediallireaferedstrakpiicieahisct eparaist st dhedormmpiadmwBeriy or 8 carbon
atoms, respectively. This also applies if an alkyl group occurs as a substituent on another group, for

example in an alkoxy group (0-alkyl), S-alkyl or a - 1 15 C6)alkylene-O-, an alkoxycarbonyl group
or an arylalRyl §rbuf- 6 & Sitaiyn-Caalkyl, '&%81 "é4)ag%ﬁ2 o Nf-phenyl

Ro is H, (C4-Cyg)alkyt;
10
Rz is H, NH-{C5-Cglheteroaryl or NH-phenyl,

R4 is H, halogen or {C1-Cg)alkyl;

15 Rsgis H, halogen, (C4-Cg)alkyl, (Cg-Cqplaryl, NH-(Cg-Cqglaryl, (C4-Cojalkyl-(Cg-
C4gyaryi or {Cg-Cqg)hetercanyt;

Rg is H, (C1-Cg)alkyl, (Cs-Cqp)heterocyciyl, (C1-C4)alkylene-(C5-Cqg)heterocyciyi,
(Cg-Cqp)aryl or (C1-Cg)alkylene-(Cg-Cqplaryl;

20
R7 is H, halogen, CN, (C-Cga)alkyl, (C1-Cg)alkenyl, phenyl, cyclopropyl,

(Cy-Cg)heteroaryl;

Rg is H, halogen or (C1-Cglalkyt,
25
nis 1; and

Lis O;

30 and their physiologically acceptable salts and/or physiologically functional derivatives.



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 tent-pentyl. Alkyl groups may - if not otherwise stated - be
halogenated once or more, i.e. alkyl groups may be220 fluorinated, i.e. pertluorinated.-Examples of
halogenated alkyl groups are CF3 and CH2CF3, OCF3, SCF3, or-O-(CF2)2-0-. Alkenyl are, for
example, vinyl, 1-propenyl, 2-propenyl (= allyl), 2-butenyl, 3-butenyl, 2- methyl-2-butenyl,
3-methyl-2-butenyl, 5-hexenyl or 1,3-pentadienyl. 25 Alkynyl are, for example, ethynyl, 1-propynyl,
2-propynyl (= propargyl) or 2-butynyl. Halogen means fluoro, chloro, bromo or iodo. 30
(C3-C8)cygtoal i i i Bomatams like
P G S A

' PCT/EP2Q06fe08648'%EP Wsﬁlﬁ’ﬁﬁ@f@éé’ﬁ&/@ﬁ EREREANS A THiNIE BOEAICPYRSSturated
cycloalkyl .groppmdikenfonmanple, erronanisrybeanysighexesybsaabebandead sfatany carbon
atom. 5 A (C6-Clp)aryl group means an aromatic ring.or.a ring sys! hich comprises two aromatic
rings whicR'&f&'T& WSF%%%W?@1m:?d,%%?85{3%ggﬁg*BHER%P%%EE%%&OH%HE% one or
tetrahydrogaplthyli-alphecivt kriactetiatenwhitctaayd coinoieet dy-igreiptiorpeetemed (C6-C10)ary!
group is phenyl| ,1% AF#’CS-C 10)heterocyclyl group means a mono- or bicyclic ring system which
comprises,Sp gl’? 8 gg‘rbon, one or more heteroatoms such as, for example, e.g. 1, 2 or 3 nitrogen
atoms, 1 or 2 oxygen atoms, 1 or 2 sulfur atoms or combinations of different hetero atoms. The
heterocyclyl teSiRSCARAS R QAR RRH IS I pX HRIB:98d tas abesitivy & RoBiion,
3-position, 4-position, 5-position, 6-position, 7-position or 8 15 position. (C5-C10)heterocyclyl groups
may be (1f@&sinatic [= heteroaryl groups] or (2)

4 5 2
3| S & 3 N
ZN/ 7 4 &

1 8 5

Physiologically acceptable salts of compounds of the formuila (f) mean both their

10

organic and inarganic salts as described in Remington's Pharmaceutical Sciences
(17th edition, page 1418 (1885)). Because of the physical and chemical stability and

15  the solubility, preference is given for acidic groups inter afia to sodium, potassium,
caicium and émmonium salts; preference is given for 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 carboxyiic acids or sulfonic acids,
for exampie as hydrochlorides, hydrobromides, phosphates, suifates,

20 methanesulfonates, acetates, lactates, maieates, fumarates, malates, giuconates, and
salts of amino acids, of natural bases or carboxylic acids. The preparation of
physiologically acceptable salts from compounds of the formula (I} and (i1) which are
capabie of salt formation, including their stereoisomeric forms, takes place in 2 manner
known per se. The compounds of the formula (1) form stable alkali metal, alkaline earth

25  metal or optionally substituted ammonium salts with basic reagents such as
hydroxides, carbonates, bicarbonates, alcoholates and ammonia or organic bases, for
example trimethyl- or triethylarmine, ethanolamine, diethanolamine or triethanolamine,
irometamol or else basic amino acids, for example lysine, ornithine or arginine. Where
the compounds of the formula ([} have basic groups, stable acid addition salts can also



~ saturated or (3) mixed aromatic/saturated. Suitable (C5-C10)heterocyclyl group include acridinyl,
azocinyl, benzimidazolyl, benzofuryl, benzomorpholinyl, benzothienyl, benzothiophenyl, benzoxazolyl,
- 20 benzthiazolyl, benztriazolyl, benztetrazolyl, benzisoxazolyl, benzisothiazolyl, carbazolyl,
4aH-carbazolyl, carbolinyl, furanyl, quinazolinyl, quinolinyl, 4H-quinolizinyl, quinoxalinyl, quinuclidinyl,
chromanyl, chromenyl, chromen-2-onyl, cinnolinyl, dstahydroquinolinyl, 2H,6H-1,5,2-dithiazinyl, d
ihydrofuro[2,3-b]-tetrahydrofu ran, furyl, furazanyl, homomorphoiinyl, homopiperazinyl, imidazolidinyl,
imidazolinyl, imidazolyl, 25 1H-indazolyl, indolinyl, indolizinyl, indolyl, 3H-indolyl, isobenzofuranyl,
isochromanyl, isoindazolyl, isoindolinyl, isoindolyl, isoquinolinyl (benzimidazolyl), isothiazolyl,
isoxazolyl, morpholinyl, naphthyridinyl, octahydroisoquinolinyl, oxadiazolyl, 1,2,3- oxadiazolyl,

1,2,4-oxadigg0lybobee WiAER3AY hdldd axadia ';rﬁéaégﬂemaﬂ,a@e@aabﬁb auazahdinyh exrnidinyl,
phenanthridinyl, phenanthrolln}/l phenazinyl, 30 eno%hlazm l,. enoxaéggngl,ﬁ)h?no%azmyl,
phthalaziny®! %@M?ﬁ?&e?d??ﬁ/|‘f“ﬁ%ﬁiﬂ%ﬁe§%ﬁ_ i B\?ﬁﬁ%ﬂf_ éﬁ?y’f (45i yﬁ_ B§rBaolidinyl,
Pyl WO 00 000540 22 B TIEP2006 IDCEGAR, pyrsal iyl pygcalny, pyainy.
pyridinyl, . [ ri .py inyl, pyrrolinyl,
2H-pyrroiyl ,aﬁ/r?o?ﬁ %‘ﬁ?gﬁ%’dﬁ%‘ﬁf?ﬁ% ’acf‘gﬁg ?1{3;/' roéugé‘c‘? gﬁﬁ%%ufﬁ lf{;%ﬁ)% ’r%q%ﬁ%‘linyl,
- 6H-1,2{b-thistilapesuifutiaz fyharie, giutmmitagdiphic 2sethiadiezEgic] lacktiktdtaroneic, malic,
1,3,4-thiadigrolhJiemhiiazaihideH aspithabdAmRNe R laR%HE M giands both for 2-, 3- and

4-pyridyl. Thienyl stands 5 both for 2-'and 3-thienyl. Furyl stands both for 2- and 3-furyl. Also included
are the corresponding N-oxides of these compounds, for example, 1-oxy-2-, 3- or 4-pyridyl.

Substitutionsaits(WhhGLebhsiskasyalyl upsaichisAae apmt ondhien cRIbemAIpMStolmTcatagen atoms.
10 Preterre e A nir 1AL FE e S dPRIQ USSR 408 P M e diates for the
10 preparation or purification of pharmaceutically acceptable salts and/or for use in

nontherapedtic, for example in vitro, applications.

The term “physiclogically functional derivative” used herein refers to any

physiblogica!iy tolerated derivative of a compound of the formula (1) of the invention, for
156  example an N-oxide, which on administration fo a mammal such as, for exampie, a

human is able to form (directly or indirectly) a compound of the formula (1) or an active

metabolite thereof.

Physiclogically functional derivatives include prodrugs of the compounds of the
20  invention, as described, for example, in H. Okada et al., Chem. Pharm. Bull. 1994, 42,
57-81. Such prodrugs can be metabolized in vivo to a compound of the invention.

These prodrugs may themselves be active or not.

The disclosure relates to compounds of the formuia {!} in the form of their racemates,
25 racemic mixtures and pure enantiomers and to their diastereomers and mixtures

thereof.

If radicals or substituents may occur more than once in the compounds of the formula
(1), they may all, independently of one another, have the stated meaning and be
30 identical or different.



pyrimidinyl, pyrazolyl, morpholinyl, pyrrolidinyl, piperazinyl, piperidinyl, thienyl, benzofuryl, quinolinyl,
tetrazolyl and triazolyl. 15 (C6-C10)aryl and (C5-C10)heterocyclyl groups are unsubstituted or
substituted one or more times by suitable groups independently selected from halogen, CF3, NO2,
N3, CN, C(0)-(C1-C6)alkyl, C(O)-(C1-C6)aryl, COg#d, COO(C1-C6)alkyl, CONH2,
CONH(C1-C6)alkyl, CON[(C1-C6)alkyl]2, (C3-C8)cycloalkyl, (C1-C6)alkyl, (C1-C6)alkylene-OH,
(C1-Cé6)alkylene-NH2, (C1-C6)alkylene-NH(C1-C6)alkyl, 20 (C1-C6)alkylene-N[(C1-C6)alkyl]2,
(C2-C6)alkenyl, (C2-C6)alkynyi, O-(C1-C6)alkyl, O-C(O)-(C1-C6)alkyl, O-C(O)-(C6-Cio)aryl,
O-C(0)-(C5-C10)heterocyclyl, PO3H2, SO3H, S02-NH2, SO2NH(C1-C6)alkyl, SO2N[(C1-C6)alkyl]2,
S-(C1-C6)eikytpBHiCtr@oialindatiecGoE 1B gls S-¢RIED6 )akplenpal@BCrdyhetenmoy cigr,

- SO-(C1-C (C1- 5 - 14Y S Ch lyl, SO2
25 (€ 1-COyaI o2 1 Rl e B e e T
S02-NH(Gheosyargisre @ e tisagaurs feinng eitus farffenee sk dyEdisdesern and are
802-N[(CJa-%@%}élﬁ)éﬂb@érg@ﬁg(mga@s&E@-Clo)aryl], S02-N[(C1-C6)alkyl][(C1-C6)alkylene-(C5-C
10)heterocyclyi], SO02-N [(C 1-C6)alkylene-(C6-C 10)aryl]2, 30 SO02-N[(C1-C6)aikylene-(C5-C1
o)hetegrocyclyl}2, WO 2007/000240 26 PCT/EP2006/005648 C(NH)(NH2), NH2, NH-(C1-C6)alkyl, -

N[(C1-C6)alkyil2, NH-C(Q)-(C1-C6)alkyl - (Gl Y. -C(Q)-(CH6-C1Q)
NH-C(O) (LR ATBEE o PR O R A S 0 e s e
NH-C(O)- k(4 {Q B)a gk dibeabive HaC beil BiafsioReicalp praanieblicaainctolvetps and
NH-SOZ-(ﬁﬁg@gg%&ﬁ NH=R0R v NatANES24E PriaMheteracyctyi, N(C1-Cé)alkyl-C(O) (C
1-C6)alkyt, -C6)alkyl-C(O)O-(C1-C6)alky[, N(C1-C6)alkyl-C(O)-(C6-C10)aryl,
N(C1-C6)alkyl-C(O)-heterocyclyl, N(C1-C6)alkyl-C(O)O-(C6-C10)aryl, N(C1-C6)alkyl-
C(0) @y (COrhe R0V alE Y00 otk (- NB )@k IR byL266 iksy -

corresposponding alkylene substituents are understood as a hydrocarbon residue

which can be linear, i.e. straight-chain, or branched and has 1,2, 3,4, 5,6,7cr8

carbon atoms, respectiVeiy. This alsc applies if an alkyl group occurs as a substituent

on another group, for example in an alkoxy group (C-alkyl), S-alkyt or a -O(C+-

15 Cgalkylene-O-, an alkoxycarbonyl group or an arylaikyi group‘. Examples of alky
groups are methyl, ethyl, propyl, butyi, pentyl or hexyl, the n-isomers of all these
groups, isopropyl, isobutyl, 1-methylbutyl, isopentyl, neopentyl, 2,2-dimethylbuty, 2-
methyipentyl, 3-methyipenty!, isohexyl, sec-butyl, tert-butyl or tert-pentyl. Alkyl groups
may — if not otherwise stated — be halogenated once or more, i.e. alkyl groups may be

20 fluorinated, i.e. perfluorinated. Examples of halogenated alkyi groups are Ck3 and

CHoCF3, OCF3, SCF3, or -O-(CF2)2-O-.

Alkenyl are, for example, vinyl, 1-propenyl, 2-propenyi (= aliyl), 2-butenyl, 3-butenyl, 2-
methyl-2-butenyl, 3-methyl-2-butenyl, S-hexenyl or 1,3-pentadienyl.

25
Alkynyl are, for example, ethynyl, 1-propynyl, 2-propynyl (= propargyl) or 2-butynyl.

Halogen means fluoro, chioro, bromoe or iodo.

30 (Ca-Cg)cycloalkyt groups are cyclic alkyl groups containing 3, 4, 5, 8, 7 or 8 ring
carbon atoms like cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or cyclooctyl, which



C(O)-NH-(C6-C10)aryl, N(C1-C6)alkyl-C(O)-NH-(C5-C10)heterocyclyl, 10
N[(C1-C6)alkyl]-C(O)-N[(C1-C6)alkyl12, N[(C 1-C6)alkyl]-C (O)-N[(C 1-C6)alkyi]-(C6-C 1D)aryl,
: N[(Cl-C6)aIkyI] C(O)-N[(C 1-C6)alkyl]-(C5-C1 o)heterocyclyl, N[(C1-C6)alkyf -C(O)-N[(C6-C10)aryl)2,
N[(C1-C6)alkyl CSO7) O#CS C10)heterocyclyl]2, N[(C6-C10)aryl]-C(O)-(C1-C6)a kgl 15
N[(C5- ClO)he OO CNIEC(0)-(C1-C6)alkyl, N[(C6-@40)aryl]-C(0)O-(C1-C& )"é{%%? 01005648
N[(C5-C10)heterocyciyi]-C(O)O-(C1-C6)alkyl, N(aryl)-C(O)-(C5-C10)aryl, N[(C5-C1
o)heterocyclyl]-C(O)-(C6-C10)aryl, N[(C6-C10)aryl]-C(O)O-(C6-Clo)aryi,
N[(C5-C10)heterocyclyi]-C(O)O-(C6-C10)aryl, N[(C6-C10)aryl]-C(O)-NH-(C1-C6)alkyl,
N[(C5-C10)heterocyclyl]-C(O)-NH-(C1-C6)alkyl, N(aryl)-C(O)-NH-(C6-C10)aryl, 20
(G5 C10] e N L bR, NGOG oyaltyt: (Ca-CL0)ary

eterocycly a ary aryl,

N[(Co. OOy PEREA RS PCRERYAT LS SIORRrR Ot e Xmlf[éegﬁ
10)aryl]2, 2BdNi(C5-C10)heterocyclyl]-C(0)-N[(C6-C10)aryl]2, (C6-C10)aryl,
(C1-C6)alkylene-(C6-C10)aryl, O-(C1-C6)alkylene-(C6-C10)aryt, (C5-C10)heterocyelyl,

(C1-C6)atkylene-(C5-C10)heterocyclyl, O-(C1-C6)alkylene-(C5-C1 o)heterocyclyi, wherein the
(C6- cm)am(ﬁeecw}}!r@bmmwsm@mmrm@ﬂm@ﬁmasvﬂv@mmeamW

PCT1EP2006/00 648 by halogen, 02.CN, O-( Cl: C6) H Cl -C6)alkyl,
N[(C1- C6)AIR] ﬁ%‘ @%ﬁf)&‘? ?&e@’éiamy]f‘%? %853 %%)&}Q{TX %"( i ce)alkyl,
(C1- C6)a|kmphea@ (ﬁﬁaﬁy@)mgwm@m&alﬁymm@@tgm)maw whetan-(Ceraioyang. is
vicinally su %%gelay a Oc(@a?y‘f)&]&ﬂ:?%epﬁe%ﬁur’ whereby 5 a 5-8-membered ring is formed

S

together with'the carbon the Oxygen atoms are attached to. Aryl or heterocyclyl substituents of
(C6-C10)aryl and (C5-C10)heterocyclyl

10 A (Cg-Cqp)heterocyclyl group means a mono- or bicyclic ring system which comprises,
apart from carbon, one or more hetercatoms such as, for example, e.g. 1,2 0r 3
nitrogen atoms, 1 or 2 oxygen atoms, 1 or 2 sulfur atoms or combinations of different
hetero atoms. 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-

15  position. (Cs-Cqpiheterocyclyl groups may be (1) aromatic [= heteroaryl groups] or (2

saturated or {3) mixed aromatic/saturated.

Suitable {C5-Cqg)heterocyclyl group include acridinyl, azocinyl, benzimidazolyi,

benzofuryl, benzomorpholinyl, benzothienyl, benzothiophenyl, benzoxazolyi,

20  benzthiazolyl, benziriazolyi, benztetrazoly!, benzisoxazolyl, benzisothiazolyl,
carbazolyl, 4aH-carbazolyl, carbolinyl, furanyl, quinazolinyl, quinolinyl, 4H-quinolizinyi,
quinoxalinyl, quinuclidinyl, chromanyl, chromenyl, chromen-2-onyl, cinnofinyi,
decahydroquinolinyl, 2H,8H-1,5,2-dithiazinyl, dihydrofurof2,3-bl-tetrahydrofuran, fury,
furazanyl, homomorpholinyl, homopiperazinyt, imidazolidinyl, imidazolinyl, imidazolyl,

25  1H-indazolyl, indolinyl, indolizinyi, indolyl, 3H-indolyl, isobenzofuranyl, isochromanyl,
isoindazolyl, isoindolinyl, isoindoly!, isoquinolinyi (benzimidazolyl), isothiazolyl,
isoxazolyl, morpholinyl, naphthyridinyl, octahydroisoquinolinyt, oxadiazoiyl, 1,2,3-
oxadiazolyl, 1,2,4-oxadiazoly!, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, oxazolidinyl,
oxazolyl, oxazolidinyl, pyrimidi‘nyi, phenanthridiny!, phenanthrolinyl, phenazinyl,

30 phenothiazinyl, phenoxathiinyl, phenoxazinyl, phthalazinyl, piperazinyl, piperidinyl,
prolinyl, pteridinyl, purynyl, pyranyl, pyrazinyi, pyroazolidinyl, pyrazolinyl, pyrazolyl,
pyridazinyl, pyridonyl, pyridooxazoles, pyridoimidazoles, pyridothiazoles, pyridinyl,



groups may not be further substituted by an aryl or heterocyclyl containing group. Preferred
substituents.for (C6-C10)aryl groups are (C1-C4)alkyl, O-(C1-C4)alkyi,. 10 O-phenyl,
C(O)0O-(C1-C6)alkyl, C(O)OH, C(0)-(C1-C4)alkyl, halogen, NO2, SO2NH2, CN, S02-(C1-C4)alkyl,
NH-S02-(C1-@4)atieylusit4?, NH-C(O)-(C1-C4)alkyl, (,§3-C8)cycloalkyl, (CrcCa)yailogloGichs
C(O)N[(C1-C4)alkyl]2, C(O)NH2, N[(C1- C4)a|ky|]2,% 1-C4)alkenylene-(C6-C10)aryl, wherein the
(C6-C10)aryl may be further substituted by (C1-C4)alkyl, (C1-C4)alkyiene-O-(C1-C6)alkyl, 15
O-(C1-C6)alkyl-(C6-C10)aryt, or may be vicinally substituted by a O-(C1-C4)alkylene- O group
whereby a 5-8-membered ring is formed together with the carbon atoms the oxygen atoms are
attached to. In monosubstituted phenyl groups the substitutet can be located in the 2-position, the 20
3-position Wh%&ﬁiéﬁ%ﬁ%@%ﬂﬂﬂﬁ'%& #id-avpsdrionyray IERYEEPHE Whenyl group
carries twoisHhR{jRISRISy oA leerionaied imaitnaositon 2 Bamestiony!, 2ifeposiidnz 3,6-position,

3,4-position or 3,5-positian. In phenyl ing th bstitugnts,th bsti t b
ocated in SAENor 2 5 BIRUARN. 3 S5 BB Boa < e 20 b DAtk 2430k 5-positon.
25 The abowe stalgraedtsaelating (& pivi ptamde e to foesho dd mnfydappidyb divaiistgnsisos derived
O e VAR S PSAMRNE MINTLEARDB RS iR OF, R R sEPBRIE e

1,3-phénylene or ene. ove statements_ also correspondingly apply to the aryl
subgroup ircemyistieriding HrevideErbipiescorsPURAsIRpla¥agBlfd WKIK-cdn éoEdMsubstituted

or substituted in the aryl subgroup 28 as well as in the alkylehe subgroup, are benzyl,
1-phenylethylene, 2-phenylethylene, 3- phenyipropylene, 4-phenylbutylene
Sl MIEAEGF a8 EcThaRd

1-methyl-3-PHEFHERGSYIE Hes Prafhelg amHe hRReT5E, PRSI S 2 @ -Ca)alkyl,
5 O-(Cl-C@mggler(ggﬁggé)alkylene-phenyl, halogen, (C1-C4)alkylene-O-(C1-C4)alkyl,
10 '

Preferred examples of (C5-Cqp)heterocyclyl residues are pyrazinyl, pyridyl,
pyrimidinyl, pyrazoly!, morpholinyl, pyrrolidinyl, piperazinyl, piperidinyl, thienyl,
benzofuryl, quinolinyl, tetrazolyl and triazoiyl.

15 (Cg-C4p)aryl and (Cs-Cqp)heterocyclyl groups are unsubsfituted or substituted one or
more times by suitable groups independently selected from halogen, CF3, NO3, N3,
CN, C{O)-(C1-Cg)atkyl, C(O)-(C1-Cglaryl, COOH, COO(C4-Cglalkyl, CONHz,
CONH(C4-Cg)alkyl, CON[{C4-Cg)alkyllp, (C3-Cgicycioalkyl, (C4-Cgatky!,
(C1-Cgalkylene-OH, (C-Cg)alkylene-NH3, (C4-Cglalkyiene-NH(C¢-Cglalkyl,

20 {C4-Cglalkylene-N[{C1-Cg)alkyllp, (C2-Cg)alkenyl, (C2-Cg)alkynyl, O-(C4-Cgatkyl,
O-C(0)-(C 1-Cg)alkyl, O-C(O)-(Cg-Cip)aryl, O-C(O)-(Cs-C1g)heterocyciyl, POzH2,
SO3H, SO2-NHp, SO3NH(C4-Cglalkyl, SO2N[(C1-Cglalkyllz , S-{C1-Cglaikyt; S-(C1-
Cgalkylene-(Cg-C1pyaryl, S-(C1-Cglalkylene-(Cs-Cqg)heterocyclyl, SO-{C1-Cglalkyl,
SO-(C4-Cgakkylene-(Cg-C {g)aryl, SO-(C1-Cglalkylene(Cs-Cqg)heterocyclyl, SOp-

25 (C4-Cg)alkyl, SO2-(C1-Cg)alkylene-(Cg-Cqplaryl,
$0,-(C1-Cg)alkylene-(C5-Cqp)heterocyclyl, SO2-NH(C1-Cglalkylene-(Cg-C1p)aryt,
SO»-NH(C1-Cg)alkylene~(Cs-C1g)heterocyciyl, SO2-N[(C1-Cgalkyill{C1-Cg)alkylene-
(Cg-C1glaryl], SO2-N[(C1-Cg)akyll[(C1-Cglalkyiens-(C5-Cqgheterocyclyi],
SO2-N[(C1-Cpg)alkylene-(Cg-C1p)arylj2,

30  SO5-N[(C{-Cg)alkyiene-(Cs-C1g)heterocyclyilz,



~ (C5-Ct0)heterocyclyl, (C1-C4)alkylene-N[(C1-C4)alkyl]2, or (C5-C10)aryl, wherein the (C6-C10)aryl
may be further substituted by (C1-C4)alkyl, (C1-C4)alkylene-O-(C1-C6)alkyl,
- O-(C1-Ce)alkyi-(C6-C10)aryl, or may be vicinally substituted by a O-(C1-C4)alkylene-O group

whereby a 5-8-membered ring is formed 10 together with the carbon atoms the ox%?g?{gsr%oms are
cyclyl groups

attached to. The zgoé}ﬁlg?g%%nd preferred substituents4¥ (C6-C1 O)aryl and F&éf!&l’fg
may be combined with the general and preferred definitions of R1, R2, R3, R4, R5, R6, R7, R8, n and
L as described above. 15 The present disclosure therefore also relates to the compounds of the
formula (I) and/or their physiologically acceptable salts and/or their prodrugs for use as
pharmaceuticals (or medicaments), to the use of the compounds of the formula (I) and/or their

physiologica(lyxbiiialit-saké-t(ticCtialkyprdttgsOalate/ ipo it p{ Q9-phgaligceuticals for the
treatment and/or tion of dise sociated with - kinase and/or Rho-kinase mediated
phosphoryl@%ﬁéﬁ@%\ﬁ Iﬁﬁgﬁ{%ﬁrﬁﬁ ;@ﬁﬁ%&géﬂ%&@{%@lﬁ@i&éfg ?a@%l‘ﬁfteﬁ?l }ﬁ!rldﬂ%lf
hypertensimd@-wg;umpafyhmr@@@n(@gmﬂamew SIoN. HRSIPRErEGireiatRgy diserder,

angina pectoris, cerebral vasospasm, asthma, premature birth, hyperaggregability of platelets, 25

Peripheral ©6ad¥<Qaterialmi8ebist GRS -(Corénic) Drstiertg ilihdRar{C DiseidéWiCOPD),

d il ' teri is, i i fail d
e A e e oy failure,
organ hype(rpiayaliaa st ke aRatkgOYO bl icyipitis/ Hitdiah ety aldgod (PSSR ©st0aa8IS,

atheroscleraosis, cancer, cardiac 30 hypertrotr;&rﬁ/, heart failure; ischemic diseases; inflammation;
g2

autoimmurié(Hitdpalivinih)-Betemsatiy's Q@lﬂ%ﬁ&@g“ﬁ%ﬁﬂm&iﬂnwﬁiﬁﬁﬁﬁﬂmction of
digestive 28 SRSIECHIE RPRERSRRAINARIIELTARIRIID ARHSRS SYRKANE (REIDg Ky glaucoma
C(O)-NH-(Cg-C1p)aryl, N(C1-Cg)alkyl-C(O)-NH-{C5-C1g)heterocyciyl,

10 N[(C1-Cg)alkyll-C(O)-N[(C4-Cg)alkyllz,
N[(C1-Cg)alkyl]-C(C)-N[(C1-Cg)alkyl-Cg-C1p)aryl,
N[(C4-Cg)alkyl]-C(O)-N[(C1-Cg)alkyl]-{C5-C1g)heterocyclyl,
N[(C1-Cg)alkyl]-C(O)-N[(Ca-C1p)aryilz,
N[(C1-Cg)alkyl}-C(O)-NI(C5-C1g)heterocyclylly, N(Cg-C10)aryl]-C(O)-(C1-Cg)alkyl,

15 N[{Cs-Cqp)heterocychyl]-C(O)}-(C4-Calalky!, N[{Cg-C1qg)aryl]-C(0)O-(C 1-Cg)alkyl,
N{{Cs5-C 1 pheterocyclyl}-C(OYO-(C4-Cglalky!, N(ary)-C{O)-(Cg-Cqpiaryl,
NI(C5-C1p)heterocyclyl}-C(O)-(Cg-C1p)aryl, N[(Cg-C10)ary}-C(C)O-(Cg-Cp)aryl,
N[(C5-C1g)heterocyclyl]-C(0)O-(Ca-C1p)aryl, N[(Cg-C 10)aryl]-C(O)-NH-(C1-Cg)alkyl,
N[(Cs-C14p)heterocyclyl}-C{O)}-NH-(C 1-Cglalkyl, N(aryl}-C{O)-NH-(Cg-Cqp)aryl,

20  N[(Cs-Cqp)heterocyciyl}-C(O)-NHA(Cg-C1g)aryl,
N[(Ce-C10)aryl-C(O)-N[(C1-Cg)alkyllz,
N[(C5-C1p)heterocyclyl}-C(0)-N[(C1-Cg)alkyllz, NI(Cg-C1g)aryil-C(O)-N[(C1-Cg)alkyll-
(C-C1p)aryl, NI(C5-C 1p)heterocyclyl-C(O)-N[(C1-Cg)alkyl}- (C-C1p)aryl,
N[(C5-C1p)aryi-C(O)-N[(Cg-Cp)aryllz,

25  N[(Cs-Cqp)heterocyclyl-C(O)-N[(Cg-C1g)arylle, (Ce-C1p)aryl,
{Cq-Cg)alkylene-(Cg-C1g)aryl, O-(C4-Cg)alkylene-(Cg-C1g)ary!, (C5-Cqglheterocyciyl,
(C1-Cglalkylene-(C5-C1g)heterocyciyl, O-(C4-Cglalkylene-(Cg-C4g)heterocycliyl,
wherein the (Cg-Cqg)aryl or (C5-C4glheterocyciyl may be substituted one to 3 times



and Alzheimer's disease. The present disclosure furthermore relates to pharmaceuficai preparations
(cr 5 pharmaceutical compositions) which contain an effective amount of at least one compound of
the formula (I) and/or its physiologically acceptable sags and/or its prodrugs and a pharmaceutically
acceptable cawignoi7@oeae or more pharmaceuticallg@cceptable carrier sebsrapnes/farsvehicles)
and/or additives (or excipients). 10 The pharmaceuticals can be administered orally, for example in the
form of pills, tablets, lacquered tablets, coated tablets, granules, hard and soft gelatin capsules,
solutions, syrups, emulsions, suspensions or aerosol mixtures. Administration, however, can also be
carried out rectally, for example in the form of suppositories, or parenterally, for example

intravenously, {ifGgRHSEMCY, W,%ﬁﬂ%oégb‘éiiﬂ}im@ Qgﬁ)éﬁkﬁf MECtQROJuBaNSIGH IRIHEION

solutions, microcapsules, implants or rods, or percutaneously or topically, for example in the form of

ointments, $&dEbyEnSPetiras COIGH ofHéWalfs; formlvhgiONithe (ErnCefakndenisGriBasal sprays.

The pharmaceutical preparations accarding to the disglosure.are prepared in anner 20 known per
se and fam?ﬁ';ﬁe)?ték@hgé S 'ﬁ?@;zamyt%g %CFE g%nélr%@gl%(:a @% "(;%e%iaé{&’e%%%risﬁfo%&aig hei/or organic
carrier subsiangend0d @ @uaiives/shagusetsiaddityato-1s ummrpads0gtber emakb () and/or
its (their) physiologically acceptable salts and/or its (their) prodrugs. For the production of pills, tablets,

coated Fabl@&$FhInARRETGEIHIA Eafssmed foRstRrsINIE {55 58rI6P Stamp O e NER atpmstEieh or
derivatives 2kdbesaah talgl stansieracidbl dsinalisents o arder syhatancrs(DL b uriatingapgules

and suppositories are, for example, fats, waxes, semisolid and liquid polyols, natural or hardened oils,
etc. Suitabl&@ARRPEYIRhReSYHEElT BEbtHIBEOY FTsButionBetsroayevh sRMEBNRDATSYRItoNS, or of
emulsions or syrups are, for example, water, saline, alcohols, glycerol, polyols, sucrose, invert sugatr,

cxampls, oCBETETSUPIHEAIE Mt IR L PR e aUok prap et ommaly
contaifpabogitphenyl, C{O)O-(C 1-Cglatkyl, C(O)OH, C(O)-{C4-Cy)alkyl, halogen, NO2, SONHo,

CN, S05-({C1-Cy)alkyl, NH-802-(C4-Cglalky!, NH3, NH-C{O)-(C1-Cg4lalkyt,

{C3-Cgjeycleoalkyl, (C1-Cgyalkyl-OH, C{OIN[(C4-Cy)alikylln, C{O)NH2, N[(CH4-

Cyjalkylln, {(C4-Cgq)alkenyiene-(Cg-C1p)aryl, wherein the (Cg-Cqp)aryl may be further

substituted by (C{-Cg)alkyl, (C1-C4)alkyiene-0-(C+1-Cg)alkyl,

15  O-(C4-Cglakyl-(Cg-Cplaryl, or may be vicinally substituted by a 0-(C{-Cy4)alkylene-
O group wherebyé 5-8-membered ring is formed {ogether with the carbon atoms the

oxygen atoms are attached to.

In monosubstituied phenyl groups the substituent can be located in the 2-position, the
20  3-position or the 4-position, with the 3-position and the 4-position being preferred. If a
phenyi group carries two substifuents, they can be located in 2,3-position, 2 4-position,
2,5-position, 2,6-position, 3,4-position or 3,5-position. in phenyl groups carrying three
substituents the subsfituents can be located in 2,3,4-position, 2,3,5-position, 2,3,6-
position, 2,4,5-position, 2,4,6-position, or 3 4,5-position.
25
The above statements relating to phenyl groups correspondingly apply to divalent
groups derived from phenyl groups, i.e. phenylene which can be unsubstituted or
substituted 1,2-phenylene, 1,3-phenylene or 1 4-phenylene. The above statements
also correspondingly apply to the aryl subgroup in aryialkylene groups. Examples of
3C  arylakylene groups which can also be unsubstituted or substituted in the aryl subgroup



0.5 to about 90 % by weight of the compounds of the formula (I) and/or their WO 2007/000240 30

" 'PCT/EP2006/005648 physiologically acceptable salts and/or their prodrugs. The amount of the active
ingredient of the formula (1) and/or its physiologically acceptable salts and/or its prodrugs in the
pharmaceutical preparations normally is from about 0.5 to about 1000 mg, preferably from about 1 to
about 500 mg. 5 In addition to the active ingredient&8f the formula (I) and/or their physiologically
acceptable salts and/or prodrugs and to carrier substances, the pharmaceutical preparations can
contain one or more additives such as, for example, fillers, disintegrants, binders, lubricants, wetting
agents, stabilizers, emulsifiers, preservatives, 10 sweeteners, colorants, flavorings, aromatizers,
thickeners, diluents, buffer substances, solvents, solubilizers, agents for achieving a depot effect,

salts for altgsing)ihe aSRRUIAPERSHIBGFOTINSraBRRS P ApHaKlafehBeY-pRBRIRAMGASRINGIWO or
more compounds of the formula (I) and/or thel%ghgloliﬁga%a%%ﬁgﬁble salts and/or their prodrugs.
B

In case a mgggﬁﬂlﬁl%@“ﬁgﬂ%{mh%ﬂﬁ%ng”m@ Yt M6t 15 the formula (1) the

selection of the individual compounds can aim at a specific overall pharmacological profile of the

pharmaceuytical preparation. For ex , ahi i rter duration of action
may be coﬁ‘@ﬁ?goe Wi Hgg’ ’6%%%%%?‘363@ C‘%ﬁ@ﬁﬁ? gﬁ%%@:%@%@%&@ﬁ%%@ﬁ%ﬁ#gbermitted with respect
to the ghoies.@f ; TRlikyENSITHakoRRephaayf Hadesmula { Callaivgengreat Cled ghtontrol over the

20 biological and physico-chemical properties of the compounds and thus allows the selection of such

desired cofpiolmedhetarasysibris InCalaiia 16-MiCastunelai e & 1pPRIIS TR Hfi/or its
physiologi@%ﬁgﬁﬁ?%&%@@ﬂ@@%s{?{m%, @@;_@Qggﬂ@peutical preparations can also contain
r e r

one or mo apeutically or prophylactically active ingredients. 25
(C4-Ca)alkylene-0-(C1-Cglalkyl, O-(C4-Cglakyl-{Cg-C1g)aryl, or may be vicinally

substituted by a O-(C1-C4)alkylene-O group whereby a 5-8-membered ring is formed

10 together with the carbon atoms the oxygen atoms are atfached io.

The general and preferred substituents of {(Cg-Cqpiaryl and (Cs-C1g)heterocyciyl
groups may be combined with the general and preferred definitions of R4, Rg, R3, Ry,
Rs, Rg, R7, Rg, r1 and L as described above.

15

The present disclosure therefore aiso relates to the compounds of the formula (I} and/or
their physiologically acceptable salts and/or their prodrugs for use as pharmaceuticais
(or medicaments), to the use of the compounds of the formula (1) and/or their
physioclogically acceptable salts and/or their prodrugs for the production of

20  pharmaceuticals for the treatment and/or prevention of diseases associated with Rho-
kinase and/or Rho-kinase mediated phosphorylation of myosin light chain
phosphatase, i.e. for the treatment and/or prevention of hyperiension, i.e. pulmonary
hypertension and ocular hypertension, peripheral circulatory disorder, angina pectoris,
cerebral vasospasm, asthma, premature birth, hyperaggregability of platelets,

25  Peripheral Occlusive Arterial Disease (PAOD), Chronic Obstructive Pulmonary
Disease (COPD), cancer deveiopment, erectile dysfunction, arteriosclerosis, ischemic
organ failure {end organ damage}, fibroid lung, fibroid liver, liver failure, fibroid kidney,
renal glomeruloscierosis, kidney failure, organ hypertrophy, prostatic hypertrophy.
complications of diabetes, blood vessel restenosis, athercsclerosis, cancer, cardiac

30 hypertrophy, heart failure; ischemic diseases; inflammation; autoimmune diseases;
AIDS, osteopathy such as osteoporosis, brain functional disorder, infection of digestive



When using the compounds of the formula (1) the dose can vary within wide limits and, as is
customary and is known to the physician, is to be suited to the individual conditions in each individual
case. It depends, for example, on the specific compound employed, on the nature and severity of the
disease to be treated, on the mode and 30 the sch&&ule of administration, or on'whether an acute or
chronic condition is treated or whether prophylaxis is carried out. An appropriate dosage can be
established using clinical approaches well known in the medical art. In general, the daily dose for WO
2007/000240 31 PCT/EP2006/005648 achieving the desired results in an adult weighing about 75 kg
is from about 0.01 to about 100 mg/kg, preferably from about 0.1 to about 50 mg/kg, in particular from

about 0.1 20QiHi9B1810 sBpsiachdedisespiraghpp digirebbagmdvergalietine ity dgeocanea be
divided, in particular, in the case of the administration of relatively large amounts, 5 into several, for
example ZAEAENSRECH HiF88tions. As usual, depending on individual behavior it may be
necessary to deviate upwards or downwards from the daily dose indicated. Furthermore, the

compounds,afthe formila () can e dsed:asaunibesisiniermesiates d@dardiierpreparation of other
compounds, in particular of other pharmaceutical active ingredients, which are obtainable from the

compBundshaithecesrinal £omepsiiant) v BiphiRotRISRM YRTBGiRIBREbPIAb FRELABA of functional
groups. The,compouaeeafdhminsny ardsas bapernstrchigericipgatidialtsliowig i85 exemplified
compounds without Iimitingathe scope o&the claigng). In c%%@rneral,é)rgaeecg}/%‘g%u S, hatcrggé/cg}w be
present in Wﬁ@%ﬁ‘@ﬂ@’f@ BRI R He2 \Sﬁﬁ‘ﬁﬁ%? e‘i%tF e thenT&niove )f%tand%r procédures.
For examplecipiablgyapiatectistzgresnss vepiite)land/teradditser b orginigots: which is a
protected form of 20 an amidino group, can be deprotected, i. e. converted into the amidino group, by

treatment with trifluoroacetic acid. As already explained, after the coupling reaction also functional
groupd caiThe gemenatsdinais sandprRRRHSEYBIRY, ionexammedn the form of pills,

tablets, lacquered tablets, coated tablets, granuies, hard and soft gelatin capsules,
solutions, syrups, emuisions, suspensions or aerosol mixtures. Administration,
however, can also be carried out rectally, for exampie in the form of suppositories, dr
parenterally, for example infravenously, intramuscularly or subcutaneously, in the form
15  of injection solutions or infusion solutions, microcapsules, implants or rads.lor
percutaneously or topically, for example in the form of oiniments, solutions or tinctures,

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

The pharmaceutical preparations accordi_ng to the disclosure are prepared in a manner
20  known per se and familiar to one skilled in the ar, pharmaceufically acceptable inert

inorganic and/or organic carrier substances and/or additives being used in addition to
the compound(s) of the formuta (I} and/or its {their) physiologically acceptable salts
and/or its (their) prodrugs. For the p_roduction of pifts, tablets, coated tablets and hard
gelatin capsules it is possible to use, for example, lactose, corn starch or derivatives

25 thefeof, talc, stearic acid or its salts, efc. Carrier substances for soft gelatin capsules
and suppositories are, for example, fats, waxes, semisolid and liguid 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, glyceral, polyols, sucrose, invert sugar, glucose, vegetable oils, eic. Suitable

30 carrier substances for microcapsules, implants or rods are, for example, copolymers of
glycoiic acid and lactic acid. The pharmaceutical preparations normally contain about
0.5 to about 90 % by weight of the compounds of the formuta {1y and/or their



~ conversion into a physiologically acceptable salt or a prodrug of a compound of the formula (I) can
then be carried out by known processes. 25 In general, a reaction mixture containing a final compound
of the formula (I) or an intermediate is worked up and, if desired, the product is then purified by

customary pr, %Jﬁgﬂ)wn to those skilled in the art. For example, a sygg]ﬁ%%g% /(Gj%%ound can be
purified using well known methods such as,crystalliz%%ion, chromatography or 30 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, 32 NMR, IR and mass spectrometry (MS) can be used for characterizing a
compound of the invention. It is understood that modifications that do not substantially affect the
activity of tpaysmiimgisatinborbptebts séithismtidntdbaiemace inghidddwithvndhefdisclmstive disclosed 5

disclosure. TERRe P R A P SR R SR B B B0 0o
TFA) : H20rOU8Es TF XpOs(0ANIRY 60 PP iamy feusaiy s fnny 2baukihbdipabadidfie YMC

J'shere 33x2ApRRGGTHNASHROPY ihn 508¢HE.05% TFA, 5:95 (Omin) to 95:5 (3.4min) to 95:5
(4.4mir51) 20 Method #3

in addition to the active ingredients of the formula (I} and/or their physiologically
acceptable saits and/or prodrugs and to carner substances, the pharmaceutical
preparations can centain one or more additives such as, for example, fillers,
disintegrants, binders, lubricants, wetting agents, stabilizers, emuisifiers, preservatives,
10 sweeteners, colorants, flavorings, aromatizers, thickeners, diluents, buffer substances,
solvents, solubiiizers, agents for achieving a depot effect, salts for altering the osmofic
pressure, coating agents or antioxidants. They can also contain two or more
compounds of the formula (1) and/or their physiologically acceptable salts and/or their
prodrugs. in case a phamaceutical preparation confains fwo or more compounds of
15 the formula (I) the selection of the individual compounds can aim at a specific overall
pharmacological profile of the pharmaceutical preparation. For exampie, a highly
potent compound with a shorter duration of action may be combined with a long-acting
compound of lower potency. The flexibility permitted with respect to the choice of
substituents in the compounds of the formula (1) allows a great deal of control over the
20  biclogical and physico-chemical properties of the compounds and thus allows the
selection of such desired compounds. Furthermore, in addition to at least one
compound of the formula (I} and/or its physiologically acceptable salts and/or iis
prodrugs, the pharmaceutical preparations can also contain one or more other
therapeutically or prophylactically active ingredients.
25
When using the compounds of the formula (1) the dose can vary within wide limits and,
as is customary and is known to the physician, is to be suited to the individual
conditions in each individual case. It depends, for example, on the specific compound
employed, on the nature and severity of the disease io be treated, on the mode and
30 the schedule of administration, or on whether an acute or chronic condition is treated
or whether prophylaxis is carried out. An appropriate dosage can be established using

clinical approaches well known in the medical art. in general, the daily dose for



Column: YMC J'shere 33x2 4pm gradient AcN+0.08%FA : H20+0.1%FA; 5:95 (Omin) to 95:5(2.5min)
to 95:5(3min) Method #Top 25 Column: YMC YMC J'sphere ODS H80 20X2 1 4p gradient O min
96%H20(0.05%TFA) 2.0min-95%ACN; 95%ACN bis 2.4min;4%ACN 2.45min Building block
syntheses 30 wdszamesesaguinoline-6-ol (1) WO 20044000240 33 PCT/EP2Qa%0fio64déss@H N~/ / Br
25 g (116.3 mmol) of 3-bromo-4-methoxybenzaidehyde, 19.0 mL (18.3 g, 174.5 mmol) of
aminoacetaldehyde dimethyl acetal and 250 mL of toluene were heated to reflux for 6 h using a
Dean-Stark apparatus. Solvent and excess reagent were distilled off and 5 the crude product ( approx.
37 g) was used for the next step without any additional purification. The imine was dissolved in 240

mL of THF. 11.1 mL (12.6 g9,.116.3 ol) of et chloroformate were added dropwise.at OC. After
Cliring for SFRNEE P Ao 5505 B T80 B BTN, Lo e SUEP R Thabifoe. The
mixture waabﬁﬂtemﬁbn@idgm@emﬁbmmo abwtﬁhﬁmtbbwﬁﬂ\‘é@nmfi@_ r,eirdtmiﬂkladiaffa‘rﬁsxcebeuiaagent |
was remoy, [ [ ] N-aceta
(approx. 62%%%{%58 %%ﬁﬁﬁ@g r?@;((t)géfalceqb%égm&ﬁﬁ%ﬁﬁgﬁ%‘ﬂ%@aﬁ@ﬁﬁ%@g ;ﬁfgacc%%al, 51.3
mL (88.2 g,bectivdides d) RALitUieY iettherfarriotihe sdoinisteiiortdrriatiery rge amPHsSx for 48 h.
The migturg\wasRAIEEGALIGEAK 3he BHA WSt adiHSIacHHB Y, USiNG @4UEEySAAMERia. Repeated

extraction with ethyl acetate _ .
individual behavior it may be necessary o deviate upwards or downwards from the

daily dose indicated.

Furthermore, the compounds of the formula (I} can be used as synthesis intermediates
10 for the preparation of other compounds, in particular of other pharmaceutical active
ingredients, which are obtainable from the compounds of the formula |, for example by

infroduction of substituents or modification of funciional groups.

The compounds of the formula {I) can be prepared according to the following

15  exempiified compounds without limiting the scope of the claims.

in general, proteciive 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-butexycarbonyl group which is a orotected form of

20  an amidino group, can be deprotected, i. e. converted info the amidino group, by
treatment with trifluoroacetic acid. As already explained, after the coupling reaction
also functional groups can be generated from suitable precursor groups. In addition, a
conversion into a physiclogically acceptabie salf or a prodrug of a compound of the
formula (I} can then be carried out by known processes.

25
in general, a reaction mixture containing a final compound of the formuta (i) or an
intermediate is worked up and, if desired, the product is then purified by customary
processes known to those skilled in the art. For example, a synthesized compound can
be purified using well known methods such as crystallization, chromatography or

30 reverse phase-high performance iiquia 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,



followed by removal of the solvents gave 14.8 g (53%.) of 7-bromo-6-. 20 methoxyisoquinoiine.
'H-NMR (ds-DMSO): S =916 (1 H, s), 8.46 (LH, d, J=5.9 Hz), 8.46 (LH,s), 7.76 (LH, d,J=5.9
Hz), 7,51 (1H, s), 4.01 (3H, s). MS: mfz = 238 (MH"). 25 3.6 mL (9.5 g, 37.8 mmol) of BBr3 were
added at OC to a solution of 4.5 g (18.9 mmol) 7-Brmo-6-methoxy isoquinoline in 30 mL
dichloromethane and stirred for 18 h at room temperature. Aqueous NaHCO3-solution was added to
adjust the pH to 8. Extraction with chloroform/isopropanol (3/1) followed by drying over sodium sulfate
and removal of the solvents gave 2,7 g (64%) of compound 1. WO 2007/000240 34
PCT/EP20061005648 'H-NMR (d6-DMS0O): 8 =9.19 (1 H, s), 8.49 (1 H, s), 8.38 (1 H, d, J=6.1 Hz),

7.78 (1 H, d,J=6.1Hz), 7.34 (1H, s). MS: m/z = 2r%4 %H\) 5 T%e folf\%wig,%intermediat gvere
synthesiZMBs ifyansPrseRFEraeinG MR SR RAMERIIPA BRI IFET: 2SR S bMs0): 8 =
10.84 (1HpSkndettidhH, ), 8.40 (1H, d, J = 5.8 Hz), 7.67 (1H, 10d, J =5.8 Hz), 7.01 (2H, m). MS: m/z
= 164 (MH4). 7-Fluoro-isoquinoline-6-ol (3) OH 15 'H-NMR (d6-DMSO): 8 = 11.06 (1H, s), 9.07 (1H,
s), 8.33 (1Hs arders®# #)ay reedifidatiang thatide pej spsatanially affectthapstiviigef @l d, 1=8.6
Hz). MS: (zmd 8fd¥INents of this disclosure are included within the disclosure disclosed

5 herein. Accordingly, the following examples are intended to illustrate but not limit the

present disclosure.

LCMS methods

10  Method #1
Column: YMC J'shere 33x2 4um
gradient (AcN+0.05% TFA) : H20+0.05% TFA; 5:95 (Omin) to 85:5 (2.5 min) to 85:5 (3

i}

15 Method #2
Column: YMC J'shere 33x2 4um
gradient (AcN+0.05% TFA) : H20+0.05% TFA, 5:95 (Omin) to 85:5 (3.4min) to 85:5

(4.4min)

20 Method #3
Column: YMC J'shere 33x2 4um
gradient AcN+0.08%FA : H20+0.1%FA,; 5:95 (Omin) fo 95:5(2.5min) to 95:5(3min)

Method #Top
25  Column: YMC YMC J'sphere ODS H80 20X2 1 4
gradient 0 min 96%H20(0.05%TFA) 2.0min-85%ACN; 85%ACN bis 2.4min;4%ACN

2.45min
Building block syntheses

30  7-Bromo-isogquincline-6-ol (1)



8-Methyl-isoquinoline-6-ol (4) OH Cq 20 'H-NMR (d5-DMSO): 8 = 11.55 (11-1, s), 9.47 (1H, s), 8.42
(1H, d, J = 6.5 Hz), 8.11 (1H, d, J=6.5Hz), 7.31 (1L H, s), 7.25 (1L H, s), 2.76 (3H, s). MS: m/z = 160
(MH+). WO 2007/000240 35 PCT/EP2006/005648 7, 8-Dimethyl-isoquinoline-6-ol (5)\OH N//
'H-NMR (d6-Diss)7/60e2401.87 (1H, s), 9.58 (1H, 5),841 (1H, d, J = 6.5 HegrfkdRddibdses J = 6.5 Hz),
7.35(1H,s),7.25 (1 H, s), 2.71 (3H, s), 2.35 (3H, s). 5 MS: mlz = 174 (MH"). 5,
8-Dimethyl-isoquinoline-6-ol (6) OH N 'H-NMR (dc,-DMSO): S = 11.55 (11-1, s), 9.52 (1H, s), 8.47
(11-1,d,J=6.8 Hz), 8.26 (1H, 10d, J =6.8Hz), 7.42 (1H, s), 2.76 (3H, s), 2.42 (3H, S). MS: mlz =
174 (MH"). 6-Hydroxy-isoquinoline (7) OH 15 LCMS Method # 1, retention time 0.14 min, detected
mass 146.08 [M+Hr 5-Chloroisoquinoline-6-ol (8) CI OH

o
N 1
= Br

25 g (116.3 mmol} of 3-bromo-4-methoxybenzaldehyde, 19.0 mL (18.3 g, 174.5 mmol)
of aminoacetaldehyde dimethyl acetal and 250 mL of toluene were heated to refiux for
6 h using a Dean-Stark apparatus. Solvent and excess reagent were distilled off and

[#44

the crude product { approx. 37 g) was used for the next step without any additional

purification.

The imine was dissolved in 240 mbL of THF. 11.1 mL (12.6 g, 116.3 mmol) of ethyl
chioroformate were added dropwise at 0°C. After stirring for & minutes 24.3 mL (23.2

10 g, 139.2 mmo}) triethylphosphite were added dropwise. The mixiure was stirred for 18
h at rcom temperature. Then the solvents were distilled off. Excess reagent was
removed by repeated addition of 100 m! toluene and evaporation of the solvents. The
P,N-acetal (approx. 62 g ) was used for the next step without any additional
purification,

15
The P,N—acetal, 51.3 mL (88.2 g, 465.2 mmol} titanium tetrachloride and 300 mL
chioroform were heated to refiux for 48 h. The mixture was poured on ice and the pH
was adjusted to 9 by using agueous ammonia. Repeated extraction with ethyl acetate
followed by removai of the solvents gave 14.8 g (63%.) of 7-bromo-6- -

20 methoxyisoquinocline.
'H-NMR (de-DMSOY: § = 8.16 (1H, s}, 8.46 (1H, d, J = 5.8 Hz), 8.46 (1H, 8}, 7.76 (1H,
d, J = 5.8 Hz), 7.51 {iH, s}, 4.01 (3H, s).
MS: m/z = 238 (MH").

25 3.6 ml (8.5 g, 37.8 mmol) of BBr; were added at 0°C fo a solution of 4.5 g (18.9 mmol)
7-bromo-6-methoxy isoquinoline in 30 mL dichioromethane and stirred for 18 h at room
temperature. Aqueous NaHCO;-solution was added to adjust the pH to 8. Exiraction
with chloroform/isopropanol (3/1) followed by drying over sodium sulfate and removal
of the solvents gave 2,7 g (64%) of compound 1.



20 0.61 mL (1.02 g, 7.6 mmol) of sulfuryl chloride were added to a solution of 1.0 g (6,9 mmaol) of
compound 7 in 30 mL of dichloromethane. Three drops diethyl ether were WO 2007/000240 36
- PCTIEP2006/005645 added and the reaction was stirred at room temperature for 5 h. The solvents

were removegd by distillation and the remainder was treated with aqueou%yg)gg&;g@gyﬂyon. The

precipitate was filtered, washed with water and driedfo give 1.1 g (89%) of compound 8 as a
green-yellow solid. 5 'H-NMR (d6-DMSO): S = 11.37 (1H, s), 9.18 (1H, s), 8.50 (1 H, d, J = 6 Hz), 8.00
(1H, d, J=8.8 Hz), 7.83 (1 H, J = 6 Hz), 7.44 (1L H, d, J = 8.7 Hz). MS: m/z = 180 (MH").
5-Bromoisoquinofine-6-ol (9) Br 10 OH 7.9 mL (19.18 g, 120 mmol) of bromine were added dropwise
to a suspension of 17.42 g (120 mmol) of compound 7 in 250 mL of chloroform at room temperature.

After stirringiamgsiliyhmseiate@3 aiteds)T Beipracipisie way fiteded, washad)withethid, acetate

and dried. Agqyeoys Na lution was added carefully. The precipitate was 15 filtered and washed
with NaHngLjs“ ﬁk’jﬂo‘ﬁﬁn%iﬁ%j%ﬁﬁﬁe had a pH of 8. Drying gave 23.78 g (88%) of compound 9 as an

off-white sdlid:"H/KMB2EHBBNSO): S=11.30 (1 H, s),9.13 (1 H, s), 8.48 (1 H,d, J=5.9 Hz), 8.02 (1
H, d,J=8.8 Hz), 7.78 (1H, J = 5.9 Hz), 7.40 (1H, d, J = 8.8 Hz). MS: m/z = 224 (MH'). 20
5-lodoisoquinoline-6-ol (10) ~~ OH N //Under argon atmosphere 1.77 g (12.2 mmol) of compound 7
were afded e dodioningnintermediates were synthesized using this procedure:

8-Fiuoro-isoguinoline-g-ol (2)
OH

H-NMR (de-DMSO): 5 = 10.84 (1H, s), 9.21 (1H, s}, 8.40 (1H, d, J = 5.8 Hz), 7.67 (1H,
10 d,J =58 Hz), 7.01 (2H, m). '
MS: miz = 184 (MH").

7-Fluoro-isoguinoline-6-ol (3}

X OH

N
= F

15 'H-NMR (de-DMSO): § = 11.06 (1H, 5), 9.07 (1H, s}, 8.33 (1H, d, J = 5.6 Hz), 7.88 (1H,
d, =114 Hz), 764 (1H,d, J =56 Hz) , 7.31 (1H, 4, = 8.6 Hz).
MS: miz = 164 (MH").

8-Methyi-isoquinoline-6-ol {4)
OH

20
'H-NMR (de-DMSO): 5 = 11.55 (1H, s, 9.47 (1H, s), 8.42 (1H, d, J = 6.5 Hz), 8.11 (1H,
d, J = 6.5 Hz), 7.31 (1H, s), 7.25 (1H, s), 2.76 (3H, s).
MS: m/z = 160 (MH").



of 5.0 g (13.5 mmol) bis(pyridin)iodonium tetrafluoroborate in 100 mL of dry 25 dichloromethane. A
solution of 2.4 mL (4 g, 26.8 mmol) trifluoromethane sulfonic acid in 20 mL dry dichloromethane was
added dropwise at 0C and the mixture was stirred for 3 hours at room temperature. The solvents were
removed by distiltatisveae the WO 2007/000240 335 CT/EP2006/00564 3 CERRIHGSEMEES treated with
aqueous NaHCO3 solution. The precipitate was filtered, washed with water and dried to yield 3.2 g
(97%) of compound 10 as a beige solid. 9H-NMR (d6-DMSO): S =9.09 (1H, s), 8.47 (1H,d,J=6.1
Hz), 8.04 (1H, d, J= 8.8 Hz), 7.76 (1H, J = 6.1 Hz), 7.37 (1H, d, J = 8.8 Hz). 5 MS: m/z = 272 (MH").
4-(5-Bromo-isoquinolin-6-yloxy)-piperidine-I-carboxylic acid tert-butyl ester (11) BrN/a~jN0 O
3.75mL (4.15 q, 23.8 mog of cﬂeth I g dicarboxylate were added to 12.7 g (19.9 10 mmol) of
polymer-bduriiLtiPREMISABLRIRAY ('é’éq 3, approx. 1.6 mmol/g, Argonaut) in 250 mL of
dichioromethane at OC and stirred for 15 min,-4:45 ¢

),9-@rhol) 5- bromo isoquinoline-6-ol (9), 4.0 g
g, 29.8 mmol) triethyl amine were added. The
mixture was shaken for 16h. The polymer Was_ kers by filtration through Celite and the solvents

The crude product (8 g) was purified by flash chromatography using ethyl acetate/n- heptane as

luent to give 4.78 ¢.(6Q%).af - ; B 9.24.(AH, ,8.56
R R o e T s e
3.58 (2H, nd), 28 8.A6G1E2H, 38){ T BY2H2En) 11, 70, (24T r&%m?(@ﬁ,é)i §S: m/z = 407 (MH").

5  MS: miz = 174 (MH").

5, 8-Dimethyl-isoquinoline-6-ol (6)

OH

TH-NMR (ds-DMSO): 6 = 11.55 (1H, s), 9.52 (1H, s}, 8.47 (1H, d, J = 6.8 Hz), 8.26 (1H,
10  d,J=6.8Hz), 7.42 (1H, s), 2.76 (3H, s}, 2.42 (3H, s}.

MS: miz = 174 (MH").

6-Hydroxy-isoquinoling (7}

[\ OH
N~

LCMS Method # 1, retention time 0.14 min, detected mass 146.08 [M+H}

Ci
I N OH
N =

20 0.8% mL (1.02 g, 7.6 mmol) of sulfuryl chioride were added to a solution of 1.0 g (6.8

15

5-Chloroisoguinoline-6-of (8}

mmol) of compound 7 in 30 mL of dichloromethane. Three drops diethyl ether were



The following building blocks were synthesized according to this method: 25
4-(5-ludo-isoquinoline-6-yloxy)-piperidin-l-carboxylic acid tert-butyl ester (12) WO 2007/000240 38
- PCT/EP2006/005648 \ 0 N/ -N yo-)----, 0 using compound 10 as starting material 'H-NMR (CDCI3):

8 =9.04 (1H, d,J=6Hz),793(1H,d,J=9Hz),7.86 (1H,d,J =6 Hz), 7.27 (1H, d, J=
9 Hz), 4.87 (13)?%(5?@,".%%5}'4H, m), 1.93 (4H, m), 1.4865 (9H, s). MS: m/z =. §§3{’&)Pﬁf’?.35643
4-(7-Bromo-isoquinoline-6-yloxy)-piperidin-1-carboxylic acid tert-butyl ester (13) O NON O BrY-Y O
10 using compound 1 as starting material LCMS Method # 4, retention time 1.13 min, detected mass
407.4 [M+H]+ 4-[5-(4,4,5,5-Tetramethyl-[1, 3,2]dioxaborolan-2-yl)-isoquinoline-6-yloxy]-piperidin-| -
carboxylic acid tert-butyl ester (14) 1 1 ONB.O \0\Nyo-15/150 A solution of 0.55 g (1.34 mmol)
4-(5-bromaziseet madine-yaxybpipas diteet- at room temperature for 5 h. The soivents were

removed by distillation and the remainder was treated with aqueous NaHCO; solution.
The precipitate was filtered, washed with water and dried to give 1.1 g (89%) of
compound 8 as a green-yeliow solid.

5  'H-NMR (de-DMSO): 8 = 11.37 (1H, s}, 8.18 (1H, s), 8.50 (1H, d, J = 6 Hz), 8.00 (1H,
d,J=8.8Hz), 783 (1H, J=6Hz),744 (1H, d, J = 8.7 Hz).
MS: m/z = 180 (MH").

5-Bromoisoguinoline-6-ol (8)
Br

N OH

N
7.9 mbL (18.18 g, 120 mmol} of bromine were added dropwise to a suspension of 17.42
g (120 mmol} of compound 7 in 250 mL of chioroform at room temperature. After
stirring for 2 h ethyl acetate was added. The precipitate was filtered, washed with ethy!
acetate and dried. Agueous NaHCO:; solution was added carefully. The precipitate was
15 filtered and washed with NaHC O3 solution until the filtrate had a pH of 8. Drying gave
23.78 g (88%) of compound 9 as an off-white solid.
"H-NMR (de-DMSO): 5 = 11.30 (1H, s), 9.13 (1H, s), 8.48 (1H, d, J = 5.9 Hz), 8.02 (1H,
d, J=88Hz), 7.78 (1H, J = 5.9 Hz}, 7.40 (1H, d, J = 8.8 Hz).
MS: m/z = 224 (MH").
20
5-{odoisoquinotine-6-ol {10}

X OH

|
N. =
Under argon atmosphere 1.77 g (12.2 mmol) of compound 7 were added to a solution
of 5.0 g (13.5 mmol) bis{pyridin)iocdonium tetrafluoroborate in 100 mL of dry
25  dichloromethane. A solution of 2.4 mbL {4 ¢, 26.8 mmol) trifiuoromethane sulfonic acid
in 20 mL dry dichloromethane was acded dropwise at 0°C and the mixture was stirred

for 3 hours at room temperature. The solvents were removed by distiliation and the



carboxylic acid tert-butyl ester (11) in 14 mL of DMSO was added to a mixture of 1.0 g (4.0 mmol)
bis(pinacolato)diboron, 0.78 g (8.0 mmol) K2C03 and 29 mg (0.03 eq.) Pd(dppf)ClZ. Argon was
bubbled through the mixture for 30 min and then the reaction WO 2007/000240 39
PCT/EP2006/565¥2824#4%ure was heated in a micr@@ave reactor (CEM Di&EGRPHUIEDC for 60
min. After cooling to room temperature water was added. The mixture was extracted with ethyl
acetate. After removal of the solvent the product was isolated by flash chromatography (ethyl
acetate/n-heptane) to yield: 269 mg (44%) of compound 14 as a white solid. 5 LCMS Method # 4,
retention time 1.30 min, detected mass 433.3 [M+H]'

4-(5-Cyanqisogiaglin-fs YexaRiRgl sinr-beaneandio asideskDyhd sréeidin) Mo fiertg / \ON YO
O Under argon atmosphere 47 mg (0.4 mmoEI[)J of Zn%CN 2and 23 m f1%‘).02 eq).10 Pd(PPh3)4 were
€ )-Pi

cded to AWBRNRSHEBTHGD AR IO bR SNBSS AP Sy aci
tert-butyl estemnildR i %@j}@ gD Mas) heaedfar § miaweasHe) 1502 (11a, mjcrewavEzgactor
(CEM Discover)(?. A te[ncoolingg to_room tefg] q%ug% ater and ethyl acetate were added. The mixture
was filtered fff Gﬁh 'éé“li@e? Wa ﬁeﬁ“ﬂ#e ﬁ ace nd concentrated to yield 176 mg of 15

compogind i45: Mz mfz72 884 IMH"). 4-(7-Cyano-isoquinolin-6-yloxy)-piperidine-1-carboxylic acid
tert-butyl ester (16) \\O N O

4-(5-Bromo-isoguinolin-6-yloxy)-piperidine-1-carboxylic acid tert-buty! ester (11)

@ UKOY

3.75 mk (4.15 g, 23.8 mmol) of diethyl azo dicarboxylate were added to 12.7 g (18.2
10 mmol) of polymer-bound triphenylphosphine (PS-PPhs, approx. 1.6 mmol/g, Argonaut)
in 250 mL of dichioromethane at 0°C and stirred for 15 min. 4.45 g (19.9 mmol) 5-
bromo isoquinoline-6-of (9), 4.0 g (18.8 mmol) Boc-(4-hydroxy)piperidine and 4.1 mL
(3.0 g, 29.8 mmol) triethyl amine were added. The mixture was shaken for 16h. The
polymer was removed by filtration through Celite and the solvents were distilled off. 20
15  ml dichloromethane were added and the precipitate was isolated by filtration. The
crude product {8 g) was purified by flash chromatography using ethyl acetate/n-
heptane as eluent to give 4.78 g (80%) of compound 11.
"H-NMR (de-DMSO0): & = 9.24 (1H, s), 8.97 (1H, s}, 8.56 (1H, d, J = 6 Hz), 8.20 (1H, d,
J =9 Hz), 7.85 (1H, d, J= 6 Hz), 7.75 (1H, d, J = @ Hz), 5.02 (1H, m), 3.58 (2H, m},
20 3.40 (2H, m), 1.91 (2H, m), 1.70 (24, m), 1.41 (9H, s).
MS: miz = 407 (MH").

The following building blocks were synthesized according to this method:

25  4-{5-iodo-isoguinoline-6-yloxy)-piperidin-1-carboxylic acid tert-butyi ester (12)



O 20 Under argon atmosphere 35 mg (0.3 mmol) of Zn(CN)2 and 17 mg (0.05 eq) of Pd(PPh3)4 were
added to a solution of 122 mg (0.3 mmol) of 4-(7-bromo-isoquinolin-6- yloxy)-piperidine-l-carboxylic
- acid tert-butyl ester (13) in DMF. The reaction was heated for 5 minutes to 150C in a microwave

reactor (CE fter cooling to room temperature water and e ép JS € added. The
mixture waswkﬁfzegwgg 007/000240 40 PCT/EP2886/005648 through éﬁ %%%gé%\g§4rW|th ethyl
acetate and concentrated. The crude product was purified by preparative HPLC to yield 77 mg of
compound 16. LCMS Method # 4, retention time 1.06 min, detected mass 354.5 [M+H]' 5
4-(5-Azido-isoquinoline-6-yloxy)- piperidin-1 - carboxylic acid tert-butyl ester (17) N3 \NYO- 0 Under
argon atmosphere 40 pL (0.04 mmol) of 1 N NaOH, 4.6 mg (0.04 mmol) of L- proline, 3.8 mg of (0.02
mmol) Cut and 15.6 mg (0.24 mmol) of NalN3 were added to a solution of 91 mg (0.2 mmol) of
4-(5-iodo-isoquinotine-6-yloxy)-piperidin-l-carboxylic 10 acid tert-butyl ester (12) in 2 mL of DMSO. The

i . N3, N&aOH afrd L-pyoline were added in the same amounts

_ 5 h. @Img @, temperature water was
added. The precipitate was filtered; e'with waterand dyjéd imyacuo to give 74 mg of compound
17, which was used without any additional purification. 15 MSgm/z 5 370 (MH’).
4-(5-Amino-isoquinoline-6-yloxy)- piperidin-1- carboxylic acid tert-butyl ester (18) NH, O \C)N YO
using compound 10 as starting material

H-NMR (CDCla): 5 = 9.04 (iH, s}, 8.55 (iH, d, J = 6 Hz), 7.93 (1H, d, J = 9 Hz), 7.86

(1H, d, J = 6 Hz), 7.27 (1H, d, J= 9 Hz), 4.87 (1H, m), 3.66 (4H, m), 1.83 (4H, m), 1.48
5 (9H, s).

MS: m/z = 455 (MH™).

4-(7-Bromo-iscquinoline-8-yloxy)-piperidin-1-carboxylic acid tert-butyl ester (13)
O
N
= By %/

10 using compound 1 as starting material
L CMS Method # 4, retention time 1.13 min, detected mass 407 .4 [M+H]"

4-[5-(4 4,5 5-Tetramethyl-{1,3,2]dioxaborolan-2-yl}-isoquinoline-6-yloxyl-piperidin-1-
carboxylic acid teri-butyl ester (14}

+

SO Oy

A solution of 0.55 g (1.34 mmol) 4-(5-bromo-isoquinclin-6-yloxy)-piperidine-1-
carboxylic acid tert-butyl ester (11} in 14 mL of DMSO was added to a mixiure of 1.0 g
(4.0 mmol) bis(pinacoiato)diboron, 0.78 g (8.0 mmol) K,CC; and 29 mg (0.03 eq.)
Pd{dppf)Cl;. Argon was bubbled through the mixture for 30 min and then the reaction

15



0 Under argon atmosphere 600 pL (0.6 mmol) of IN NaOH, 13.8 mg (0.12 mmol) L 20 proline, 7.6 mg
(0.04 mmol) of Cut and 52 mg (0.8 mmol) of NaN3 were added to a solution of 163 mg (0.4 mmol)
4-(5-bromo-isoquinoline-6-yloxy)-piperidin-I-carboxylic acid tert-butyl ester (11) in 0.6 mL of water.
The mixture wae beatedio 95C for 3 hin a microwayg reactor (CEM Disceaems2obbierseeoling to room
temperature water and ethyl acetate were added. The mixture was filtered through Celite, washed
with ethyl WO 2007/000240 41 PCT/EP2006/005648 acetate and concentrated. The crude product
was purified by preparative HPLC to yield 42 mg of compound 18 (containing some 11 as impurity).
LCMS Method # 4, retention time 0.97 min, detected mass 344.5 [M+H]' 5

4-(7-Vinyl-isoquinolin-6-yloxy)-piperidine-1-- b ic acid tert-butyl 9). 11L, NJL,~N vyj
el \Weseh WS s extracted with ethy

. inoline-6.vl “pineridin-l- i ) ) _ ) | .

L e e e e

room tempdeshyteoriateanieptapeitetdald el (etsTRé samrrund/as Akaadinsaith a Celite

cartridge, washed il s4wlacelataandhoncenhaie b aeerwiapwshigtyasipurified by preparative
HPLC to yield 256 mg (81 %) of 15 compound 19. LCMS Method #4, retention time 1.19 min, detected

mass 355.5 [M+H]'
4-{5-Cyano-isogquinolin-6-yloxy)-piperidine-1-carboxylic acid tert-buty! ester (15)

o
N / \Q\f\g,oY

Under argon atmosphere 47 mg (0.4 mmol) of Zn{CN); and 23 mg of (0.02 eq)

10 Pd{PPhs): were added to a solution 62 mg (0.4 mmol) of 4-(5-bromo-isoquinolin-6-
yloxy)-piperidine-1-carboxylic acid tert-butyl ester (11) in DMF. The reaction was
heated for 5 minutes to 150°C in a microwave reactor (CEM Discovery). After cooling
to room temperature water and ethy! acetate were added. The mixture was filiered
through celite, washed with ethyl acetate and concentrated to yield 176 mg of

15 compound 15.

MS: m/z = 354 (MH").

4-(7-Cyano-isoquinolin-6-yloxy)-piperidine-1-carboxylic acid tert-butyl ester (16)

POQS
N2 \\:N NTOY
O
20  Under argon atmosphere 35 mg (0.3 mmol} of Zn{CN); and 17 mg (0.05 eqg) of
Pd(PPha)s were added to a solution of 122 mg (0.3 mmof) of 4-(7-bromo-isoquinolin-6-
yloxy)-piperidine-1-carboxylic acid tert-butyt ester (13) in DMF. The reaction was

heated for 5 minutes to 150°C in a microwave reactor (CEM Discovery). After cooling

to room temperature water and ethyl acetate were added. The mixture was filtered



~ The following building blocks were synthesized according to this method: 20
4-(5-Vinyl-isoquinolin-6-yloxy)-piperidine-l-carboxylic acid tert-butyl ester (19A) O using compound
- 11 as starting material LCMS Method # 4, retention time 1.11 min, detected mass 355.4 [M+H]+ 25
4-(7-Thiophen-2-yl-isoquinolin-6-yloxy)-piperidine-I-carboxylic acid tert-butyl ester (20) WO
2007/000240%9 &Ii“/@ﬁf*ﬁooeloosew ON O S Y40 using compound 15}/%2"“’0 5648
tributyl-thiophen-2-yl-stannane as starting materials. LCMS Method # 4, retention time 1.26 min,
detected mass 411.5 [M+H]j' 5 (2,2-Dimethoxy-ethyl)-(4-fluoro-benzyl)-amine (21) O FO\INH 1249
of 4-Fluorobenzaldehyde were dissolved in 100 mL of toluene and reacted with 10.5 g
2-Aminoacetaidehyde dimethylacetal and 1.90 g (10 mmol) p-toluenesulfonic 10 acid monohydrate for

two hours ahRP0Ha vapnasalis: dihglspiuties s llnuet deseoThdoynidesiesiedwdth saturated
sodium bicarbgnate, water and byine, dried magnesium sulfate.and evaporated to dryness. The
crude prodﬁ&&?ﬁs%’i?ﬁ%@?ﬁef&i%déooyiéﬁggo ! qg_ggcg IE)'[P_'g(')"(liﬁrﬁaborohydride were added
portionwisd.(SRiNpivad #£éntatastioovimightoiny ckepiatetasadbdnaividdiEd until no gas

evolution could be 15 observed. Then the solution was evaporated to dryness, taken up in

dichloromethane and washed twice with water. The organic layer was extracted with brine, dried over
5 4-{5-Azido-isoguinoline-8-yloxy)- piperidin-1- carboxylic acid tert-butyl ester (17)

L o
U\’JOY

Under argon atmosphere 40 pb (0.04 mmot) of 1N NaOH, 4.6 mg (0.04 mmol) of L-
profine, 3.8 mg of (0.02 mmol) Cul and 15.6 mg (0.24 mmol} of NalN; were added to a
solution of 81 mg (0.2 mmol} of 4-(5-icdo-isoguinoline-8-yloxy)-piperidin-1-carboxylic

10  acid teri-butyl ester (12) in 2 mL of DMSO. The mixture was heated to 60°C for 18 h.
NaiNs;, NaOH and L-proline were added in the same amounts again and the reaction
was heated to 80°C for 5 h. After cooling to room {emperature water was added. The
precipitate was filtered, washed with water and dried in vacuc to give 74 mg of

. compound 17, which was used without any additional purification.
15 MS: m/z = 370 (MH).

4-(5-Amino-isoquinoline-6-yloxy)- piperidin-1- carboxylic acid tert-butyl ester (18)
NH

Seaewy

Under argon atmosphere 600 pl (0.6 mmol) of 1N NaOH, 13.8 mg (0.12 mmol) L-

20 profine, 7.6 mg (0.04 mmol) of Cul and 52 mg (0.8 mmol} of NaN; were added to a
solution of 183 mg (0.4 mmol) 4-(5-bromo-isoguinocline-B-yloxy)-piperidin-1-carboxylic
acid tert-butyl ester (11) in 0.6 mL of water. The mixture was heated {0 85°C for 3 hin
a microwave reactor (CEM Discovery). After cooling to room temperature water and

ethyl acetate were added. The mixiure was filtered through Celite, washed with ethyl



magnesium sulfate and evaporated to dryness. The obtained crude product (20 g) was used for
further reactions without purification. Rt = 0.86 min (Method #1). Detected mass: 182.1 (M-OMe"),
214.2 (M+H"). 20 N-(2,2-Dimethoxy-ethyl)-N-(4-fluoro-benzyl)-4-methyl-benzenesulfonamide (22) WO
2007/000240%8 ReTide006/005648 O F\N,s(c),® 209 PCT/EP2006/005648
(2,2-Dimethoxy-ethyl)-(4-fiuoro-benzyl)-amine (21) were dissolved in 120 ml of dichloromethane. 20
mL of pyridine are added. At 0 C a solution of 23.8 g p- toluenesulfonic acid chloride in
dichloromethane was added dropwise. The reaction 5 was allowed to warm to room temperature and
stirring is continued until conversion was completed. For workup, the reaction mixture was extracted
twice with 2M hydrochloric acid, twice with sodium bicarbonate and once with brine. The organic

layer was drigiabv@nmagheantiraietifihe eudsRREHTH Ry RIETIEA PR BRRRtNE dRlde Broduct was
purified by SilicRgeiEe BaaRnY 80 ¥ted Ath g sokcompoimputiy22 as an orange oil. Rt=1.71

min (Method # 4). Detected mass: 336.1 (M-OMe ). 6;FElugro-isoquingl; + llzz~ 41.6 g of AICI3
were suspe[r{a iwﬁfﬁﬁqrﬁ_dbfrm@ﬁ?b‘?&%@ﬁg%g K‘%r}bgﬁ%%é%r%%é?g%s %9’%15 ﬁ%solution of 22.95 g of

ure,
N-(2,2-Dimethoxy-ethyl)-N-(4-fiuoro-benzyl)-4-methyl- benzenesulfonamide (22) in 150 ml of
dichloromethane was added, Rtxring was; coninued alreouLetBperatie gretaighighe solution was
poured on |cﬁﬁfien§r§$§%q'c?r?g?/§é§ v@%kgggéﬁ%%‘gﬂ the aque%glé phase was ég(tracteg tw}?ce with
dichloromethane SN O

~ Under argon atmosphere 340 mg tributyl-vinyl-stannane (1.07 mmol, 1.2 eq.) and 103
mg of Pd{PPhs)s (0.1 eq.) were added to a solutioﬁ of 364 mg of 4Q(?-Bromo—
isoquinoline-6-yloxy)-piperidin-1-carboxylic acid tert-buty! ester (13) (0.98 mmol) in 4

10  mi of toluene. The reaction was heated to 100°C in a microwave reactor (CEM

Discovery) for 1 h.
After cooling to room temperature water and ethyl acetated were added. The mixture

was filtered through a Celite cartridge, washed with ethyl acetate and concentrated.
The crude product was purified by preparative HPLC to yield 256 mg (81 %) of

15  compound 18.
LCMS Method # 4, retention time 1.19 min, detected mass 355.5 [M+H]"

The following building blocks were synthesized according to this method:

20  4-(5-Vinyl-isoguinolin-6-yloxy)-piperidine-1-carboxylic acid tert-butyt ester (19A)

\ > OUYOY

using compound 11 as starting material
LCMS Method # 4, retention time 1.11 min, detected mass 355.4 [M+H]"

25  4~(7-Thiophen-2-ykisoquinolin-6-yloxy)-piperidine-1-carboxylic acid tert-butyl ester (20}



and the combined organic layers are then extracted twice with sodium bicarbonate. 20 The organic
layer was dried over magnesium sulfate, evaporated to dryness and the obtained crude product
* (8.759) is purified by silica gel chromatography to yield 2.74 g of compound 23. Rt = 0.30 min (Method
# 4). Detectedypagsr okt (M+H*). 4-Chloro-6-fiuoro-isoquinoline (24) V\{%)BQ&%/Q%Q&% 44
PCTIEP2006/005648 CI N/ ::::r A solution of 1.5 g%zfluoro-isoquinoline In 4.5 ml sulfuryl chloride
was heated to 60 C in a microwave reactor (CEM Discovery) for 8 h. After cooling to room
temperature the mixture was poured on ice and extracted three times with CHCI;. After 5 drying over
Na2S04 the solvent was distilled off and the crude product was purified by flash chromatography to
yield 930 mg of compound 24. LCMS Method # 1, retention time 1.37 min, detected mass 182. 01

cis racemic - frans 25 26 213 mg[5 6

portionwise at 0C to a solution of
1.09g (4.7 15mmo|)1BocheﬂH |-t _

e mixture was stirred at room

combined organic Iayers were dried over Na2804: After filtration the solvent was removed by

distillation @@ﬁx@*@ﬁsyd@sﬂrodmas&?zmﬂ&a@m@mmm@m&a@mtmne/ethyl acetate

(111 10 ield 307 e3P LS LR 199019 25 ARC 29008 (020 A1 fapisomer 26 in aditon

5 (2,2-Dimethoxy-ethyl)-(4-fluoro-benzyl}-amine (21)

O/

12.4 g of 4-Fluorobenzaldehyde were dissolved in 100 mbL of toluene and reacted with
10.5 g 2-Aminoacetaidehyde dimethylacetal and 1.90 g (10 mmol) p-toluenesulfonic

10  acid monohydrate for two hours at a Dean Stark apparatus. The solution was aliowed
{o cool down, extracted with saturated sodium bicarbonate, water and brine, dried over
magnesium sulfate and evaporated to dryness. The crude product was dissoived in |
100 ml of ethano!. 1.89 g of sodium borohydride were added portionwise. Stirring was
continued overnight. For workup, acetic acid was added until no gas evolution couid be

15 observed. Then the solution was evaporated to dryness, taken up in dichioromethane
and washed twice with water. The organic layer was exiracted with brine, dried over
magnesium sulfate and evaporated to dryness. The obtained crude product (20 g) was
used for further reactions without purification. Ry = 0.86 min (Method #1). Detected
mass: 182.1 (M-OMe"), 214.2 (M+H").

20
N-(2,2-Dimethoxy-ethyl}-N-(4-fluoro-benzyl)-4-methyi-benzenesulfonamide (22)



mg (10%) mixture of both isomers. Cis-Isomer (25): WO 2007/000240 45 PCT/EP2006/005648
'H-NMR (CDC13): 5= 4.28 (1H, m), 4.17 (1H, m), 3.82 (1H, m), 3.26 (1H, m), 1.85 (1H, ddd, J=14.7,
6.6, and 3.4 Hz), 1.77 (1H, m), 1.66 (2H, m), 1.33 (3H, d, J = 7.1 Hz). Trans-isomer (26): 5 'H-NMR
(CDCI3): 8 = #BCqarphemy, 4.04 (1 H, m), 3.95 (1 Hagm), 2.87 (1 H, dt, J = XI/EN8#04/8066#$2), 1.93 (1H,
m), 1.83 (1H, m), 1.53 (1H, m), 1.32 (1H, m), 1.14 (3H, d, J = 7.1 Hz). ‘
Phenyl-[6-(piperidin-4-yloxy)-isoquinolin-5-yi)-amine (27) HN\\\ O N//CH 10 Under an argon
atmosphere 81 mg (0.2 mmol) of 4-(5-bromo-isoquinolin-6-yloxy)- piperidine-1-carboxylic acid
tert-butyl ester (11) and 24 mg (0.26 mmol) of aniline were added to a solution of 27 mg (0.28 mmol)
of NaOtBu in 3 mL of toluene. After stirring at room temperature for 10 min., 9 mg (0.05 eq) of
Pd2dba3 were added and the mixture 15 was heated t&100C in a microwave reactor (CEM Discovery)
for 1h. After cooling to room temperatyre water and ethy| acetate were added. The organic layer was.
separated, dried over Na2SO4 and con C B‘Brification gave the Boc protected
intermediate which was treated with 2 mL '8s6 N MggOpropanol for 2 h. The hydrochloride was
filtered and subjected to another HPLC chromatography to
(31.3 mg). LCMS Method # 2, retention time 0.78 min, dete mass 320.26 [M+H]'
5-Methyl-6-(piperidin-4-yloxy)-isoquinoline hydrochloride (28)"WO 2007/000240 46
PCT/EP200%{Q0B54%imethoxy-ethyl)-(4-fluoro-benzyl)-amine (21) were dissolved in 120 ml of

dichloromethane. 20 mi of pyridine are added. At 0 °C a solution of 23.8 g p-

20~eld compound 27 as trifluoroacetate

toluenesulfonic acid chioride in dichicromethane was added dropwise. The reaction
5 was allowed to warm to room temperature and stirring is continued until conversion
was completed. For workup, the reaction mixture was extracted twice with 2M
hydrochloric acid, twice with sodium bicarbonate and once with brine. The organic
layer was dried over magnesium sulfate, evaporated to dryness and the obtained
crude product was purified by silica gei chromatography to yield 22.95g of compound
10 22 as an orange oit. R, = 1.71 min (Method # 4). Detected mass: 336.1 (M-OMe").

;o i
N_ =

41.6 g of AICi; were suspended in 400 ml of dichloromethane. At room temperature,
15  a solution of 22.95 g of N-(2,2-Dimethoxy-ethyl}-N-(4-fluoro-benzyl)-4-methy!-
benzenesulfonamide (22) in 150 ml of dichloromethane was added. Stirring was

6-Fluoro-isoguinoline (23)

continued at room temperature overnight, the solution was poured on ice, the organic
layer was separated, the aqueous phase was extracted twice with dichloromethane
and the combined organic layers are then extracted twice with sodium bicarbonate.

20 The organic layer was dried over magnesium sulfate, evaporated to dryness and the
obtained crude product (8.75g) is purified by silica gel chromatography to yield 2.74 g
of compound 23. R, = 0.30 min (Method # 4). Detected mass: 148.1 (M+H").

4-Chiloro-6-flucro-isoquinoline (24)



\ON//NH CIH Under an argon atmosphere a 2 M solution of dimethyl! zinc (0.5 mL, 93.7 mg, 4 eq.)
in toluene was added to a solution of 100 mg (0.24 mmol) 4-(5-bromo-isoquinoline-6-
- yloxy)-piperidin-l-carboxylic acid tert-butyl ester (11) and 10 mg (1,1' 5

bis(diphenylp i % ocen)palladium(ll)chlorid (0.056 eq. Pd(dppf)Cl%%{L}E% f_dioxane. The
mixture was hgggtg ?gg %g C for 5 h. After cooling th fsolvents were distilled 0 {gﬁ%cflg 56e‘@#emainder
was subjected to preparative HPLC to give the Boc- protected intermediate which was treated with 5-6
N HCI in isopropanol for 2 h at room temperature. Removal of the solvents gave 13.7 mg (18%) of
compound 28. 10 LCMS Method # 1, retention time 0.67 min, detected mass 243.24 [M+H]+
5-Benzyl-6-(piperidin-4-yloxy)-isoquinoline (29) ~ I O N(//N 0.3 mL of water were added to a
solution of 81 mg (0.2 mmol) of 4-(5-bromo 15 i§equinoline-6-yloxy)-piperidin-1- carboxylic acid

(0.26 mmol) of potassium benzyltrifluorobora
mixture for 10 minutes and then the reactions
After cooling to room temperature water and ethyl acetate were added. 20 The organic layer was

separated, el YFINT2 AR EIRAIRIRL PRSP ST ALHS osopigRats) was

added. After 2 h the solvents were distilled off and the remainder was subjected twice to preparative
HPLC to gif8 351k BisrsarRIreaciy (i ioisconse ) e Mo 4P FRIRRIA time 0.56 min,
detected mrsspEt:2d e Hiixture was poured on ice and extracted three times with CHCL,. After

5 drying over Na;30, the solvent was distilied off and the crude product was purified by

fiash chromatography fo vield 830 mg of compound 24.
LCMS Method # 1, retention time 1.37 min, detected mass 182.01 [M+H]

Cis and trans N-Boc-2-methyl-piperidin-4-ol (25 and 28)

HO NBoc HO-—CNBOC

-
-

10

racemic - ¢is racemic - frans

25 | 26

213 mg (5.6 mmol} of NaBH, were added portionwise at 0°C to a solution of 1.0 g (4.7

15 mmol) 1-Boc-2-methyl-piperidin-4-on in 10 mL EtOH. The mixiure was sfirred at room
temperaiure for another 2 h. The solvent was removed by distillation and the
remaindér was dissolved in water and ethyl acetate. The aqueous layer was exifracted
twice with ethyi acetated and the combined organic [ayers were dried over Na,SCs.
After filtration the solvent was removed by distillation and the crude product was

20  purified by column chromatography n-heptane/ethyl acetate (1/1) to yield 367 mg
(36%) of the cis-isomer 25 and 205 mg (20%) of the trans-isomer 26 in addition to 97

mg (10%) mixture of both isomers.

Cis-lsomer (25):



WO 2007/000240 47 PCT/EP2006/005648 6-(Piperidin-4-yloxy)-isoquinoline-5-carboxylic acid ethyl
ester (30) 0 O,,-/ N OO A solution of 200 mg (0.44 mmol)
4-(5-iodo-isoquinoline-6-yloxy)-piperidin-l-carboxylic acid tert-butyl ester (12), 107 mg (0.88 mmol) of
DMAP, 4.7 mwQ4swedeosPd on 5 charcoal (10%), 20 pL (0.88 mmol) of edathyta@aingstind 58 mg
(0.22 mmol) of Mo(CO)s in 3 mL of ethanol was heated to 135C for | h in a microwave reactor (CEM
Discovery). Then water and ethyl acetate were added and the mixture was filtered through a Celite
cartridge. After removal of the solvents the remainder was subjected to preparative HPLC to give the
7.4 mg Boc-protected intermediate. To remove the 10 Boc group the intermediate was treated with 2
mL 5-6 N HCI in isopropanol at room temperature for 2 h. Purification by preparative ave 2.5
g of comBENMB QB CHSeh BRI Methcd #141@or Bf ok 14 211 Hb Bk AL 301 26
[M+H]" 6-(RiReridinAex)daaauinglin-5-yrmirer3 1) N8 (2Hyih)15.69 @Hoti1N-Nadksolution, 6.9
mg (0.3 eq) of L-proline, 3.8 mg (0.1 eq) of Cul and 26 mg (0.4 mmol) of NaN3 were added to a
solution of 82 mg (0.2 mmol) of 4-(5-Bromo- isoquinolin-6-yloxy)-piperidine-I-carboxylic acid tert-butyl
ester (11) imzmelisfaérét®nol/water (7/3). The mixture was heated to 95C for 3 h in a microwave

reactor_ (C i After_coaqli r | age hg, mixtuse, was
filteredth roﬂ%&ﬁggﬁ'réﬁ eg%ﬂtﬁ %mv%%iﬁ's@ﬁ%w ﬁéﬁﬁlg%g? the 'r%tf:aaindéeergwas
subjected tampteiSaBatize HP3 CLH e)NtBSc prbtevict FateHetihtd wad T He prbtéctéd - tfedtment with

2 mL 5-6 Nr { | g’g isopropanol for 2 h at room 25 temperature. Then water was added and all solvents
were removed y" freeze drying to

Phenyl-{8-(piperidin-4-yloxy)-isoquinoiin-5-yl}l-amine (27)

B
F ’
N = NH

Under an argon atmosphere 81 mg (0.2 mmol) of 4-(5-bromo-isoquinolin-6-yloxy})-

10

piperidine-1-carboxylic acid tert-butyt ester (11) and 24 mg (0.26 rmmol) of aniline were
added to a solution of 27 mg (0.28 mmof) of NaOfBu in 3 mL of toluene. After stirring at
room temperature for 10 min., ¢ mg {0.05 eq) of Pd.dba; were added and the mixture
15  was heated to 100°C in a microwave reactor (CEM Discovery) for 1h. After cooling to
room temperature water and ethyl acetate were added. The organic layer was.
separated, dried over Na,SO, and concentrated. HPLC purification gave _the Boc
protecied intermediate which was treated with 2 mL 5-6 N HCl in isopropanol for 2 h.
The hydrochloride was filtered and subjected to another HPLC chromafography to
20 vield compound 27 as trifluoroacetate (31.3 mg).
LCMS Method # 2, retention time 0.78 min, detected mass 320.26 [M+H]"

5-Methyl-6-(piperidin-4-yloxy)-isoquinolfine hydrochloride (28)



yield 18 mg of compound 31 as hydrochloride. WO 2007/000240 48 PCTIEP2006/005648 'H-NMR
(ds-DMSO0): 5=9.60 (1H, s), 8.95 (2H, brs), 8.56 (1H, d, J=7.1 Hz), 8.41 (1 H,d,J=7.1 Hz), 7.85 (1 H,
- d,J=9.0Hz), 7.81(1H, d, J = 9.0 Hz), 5.03 (1H, m), 3.13 (1 H, m), 2.92 (1 H, m), 2.15 (2H, m), 1.99
(2H, m), 1. 84\(‘;1%%) 2] 5 (1 H, m). LCMS Method # 1, retention time O. 3 in, detected mass
244.25 [M+H] J%I]!’lperldln 4-yloxy)-5-(1H-tetrazo#8-y!)-isoquinoline (32) ﬂ]Eg\jl ¥ oH under
argon atmosphere 78 mg (1.2 mmol) of NaN3 and 64 mg (1.2 mmol) of NH4CI were added to a
solution of 35 mg (0.1 mmol) 4-(5-Cyano-isoquinolin-6-yloxy) 10 piperidine-1-carboxylic acid tert-butyl
ester (15) in 1 mL of DMF. The mixture was heated to approximately 160C and 7 bar pressure for 3 h
in a microwave reactor (CEM Discovery). After cooling to room temperature aqueous NH4CI-solution
and dichioromethane was added. The mixture was filtered through a phase separation cartridge and
the aqueous layer was washed twice with |ch|ormeth§ne The organic 15 layers were combined and
the solvents were distilled off. The remat y stbject reparatlve HPLC to yield 4. mg (8%)
of compound 32 as trifluoroacetate. LCJ\ ' # 3, retentio e 0.90 min, detected mass 297.04
[M+H]" 5-(4-Methoxymethyi-[1,2 3]tr|azo- <Y1)-6>¢piperidin-4=yfoxy)-isoquinoline (33) O N -"CNH 20

ClH

Under an argon atmosphere a 2 M solution of dimethyl zinc (0.5 mL, 83.7 mg, 4 eq.} in
toluene was added to a solution of 100 mg (0.24 mmol) 4-(5-bromo-isoquinoline-6-
vioxy)-piperidin-1-carboxylic acid tert-butyl ester (11) and 10 mg (1,1"-

5 bis{diphenylphosphinciferrocen)paliadium(ll}chlorid (0.056 eq. Pd{dppfCL} in 3 mL of
dioxane. The mixture was heated fo 100 °C for 5 h. After cooling the solvents were
distilled off and the remainder was subjected to preparative HPLC to give the Boc-
protected intermediate which was treated with 5-6 N HCI in isopropanol for 2 h at room
temperature. Removal of the solvents gave 13.7 mg (18%) of compound 28.

10 LCMS Method # 1, retention time 0.67 min, detected mass 243.24 [M+H]

5-Benzyl-6-(piperidin-4-yloxy}-isoquinoline (29)

P °
M. = N

0.3 mbL of water were added to a solution of 81 mg (0.2 mmol) of 4n(5-bromo-

15  isoguinoline-6-yloxy)-piperidin-1- carboxylic acid tert-butyl ester (11), 185 mg (0.6
mmol) of Cs2COa, 14.6 mg (0.02 mmol) of Pd(dppHCl, and 51 mg (0.26 mmol) of
potassium benzyltrifluoroborate in 3 mL of THF. Argon was bubbled through the
mixture for 10 minutes and then the reaction was heated to refiux for 16 h {(incomplete
conversion). After cooling to room temperaturs water and ethyl acetate were added.

20  The organic layer was separated, dried over Na;S04. After removal of the solvenis 2
mL 5-8 N HCl in isopropanol was added. After 2 h the solvents were distilled off and
the remainder was subjecied twice o preparative HPLC to give 3.5 mg compound 28
as trifluorocacetate.

LCMS Method # 3, retention time 0.56 min, detected mass 319.23 [M+H]"



4 mg (0.1 eq.) of sodium ascorbate and 0.5 mg (0.01 eq.) of Copper(ll)sulfate-hydrate were added to
a solution of 73 mg (0.2 mmol) of 4-(5-Azido-isoquinoline-6-yloxy) WO 2007/000240 49
PCT/EP2006/005648 piperidin-1- carboxylic acid tert-butyl ester (17) and 14 mg (0.2 mmol) of methyl
propargyl etheydngbmbedswater/tert-butanol (1/1). The mixture was stirred fQrrigatossam
temperature. Then ethyl acetate was added and the mixture was filtered through a Celite cartridge.
After removal of the solvents the remainder was subjected to 5 preparative HPLC. The
N-Boc-protected intermediate was deprotected by treatment with 2 mL 5-6 N HCI in isopropanol for 2
h at room temperature. Then the solvent was evaporated and the product was isolated by preparative
HPLC to Yield 2.8 mg compound 33 as trifluoroacetate. LCMS Metho :i retention time 0.08 min,
detected nfréEiBaOdrT-furiay)- W@ﬁcﬁ?%ﬁﬁib?’%m%# £y 6‘3?[5?6&% n-4-yloxy)-isoquinoiine (34)
N-F N , H~d N/NH According to the procedute d €scribed for compound 33 the title compound was
15 obtalned using 20 mg (0.2 mmol) phenylacetyne Yield 2.5 mg of compound 34 as
trifluoroacetate. LCMS Method # 3, retentiog_ti

timelQ.14. &hin, cted mass 372 2 [M+H]'
7-Ethyl-6-(piperidin-4-yloxy)-isoquinolin @' (35)H CI C N NCI::

A soiution of 200 mg (0.44 mmol) 4-(5-iodo-isoquinoline-6-yloxy)-piperidin-1-carboxylic
acid tert-butyl ester (12), 107 mg (0.88 mmol) of DMAP, 4.7 mg (0.1 eq) of Pd on
5 charcoal (10%), 150 pL (0.88 mmol) of triethyl amine and 58 mg (0.22 mmolf) of

Mo(CO)s in 3 mL of ethanoi was heated to 135°C for 1 h in a microwave reactor (CEM
Discovery). Then water and ethyl acetate were added and the mixture was filtered
through a Celite cariridge. After removal of the solvents the remainder was subjected
to preparative HPLC to give the 7.4 mg Boc-protected intermediate. To remove the

10  Boc group the intermediate was treated with 2 mL 5-6 N HC in isopropanoi at room
temperature for 2 h. Purification by preparative HPLC gave 2.5 mg of compound 30 as
TFA sait.
LCMS Method # 3, retention time 0.14 min, detected mass 301.29 [M+H]"
6—(}5iperidin—4~y!oxy)~isoquinoiin»s-yiamine (31)

NH,

P ’
N. .~ B

60 ubk of 1N NaOH-solution, 6.9 mg (0.3 eq) of L-proline, 3.8 mg (0.1 eq) of Cul and 26
mg (0.4 mmol) of NaN; were added to a solution of 82 mg (0.2 mmol} of 4-(5-Bromo-

15

isoquinolin-8-yloxy)-piperidine-1-carboxylic acid tert-butyl ester (11) in 2 mL of

20  ethanol/water (7/3). The mixture was heated to 85°C for 3 h in a microwave reactor
(CEM Discover). After cooling water and ethyl acetate were added and the mixture
was filtered through a celite cartridge. After removal of the solvents by distillation the
remainder was subjected to preparative HPLC. The N-Boc-protected intermediate was
deprotected by treatment with 2 mL 5-8 N HCl in isopropanol for 2 h at room

25 temperature. Then water was added and all solvents were removed by freeze drying to

vield 18 mg of compound 31 as hydrochioride.



20 WO 2007/000240 50 PCTIEP2006/005648 1 mg of 5 % Palladium on charcoal (0.02 eq.) was
added to a solution of 174 mg 4-(7- Vinyl-isoquinotin-6-yloxy)-piperidine-l-carboxylic acid tert-butyl
- ester (19) (0.49 mmol, 1 eq.) in 15 mL of methanol. The olefin was hydrogenated under 5 bar H2 at
ambient tem %%%&%%{ night. Only partial conversion was observed, thus the catal¥st was 5
removed by filtrafion’and fresh catalyst was added. A#other treatment undéritheLaiie 6F%?/drogenation
conditions completed the reaction. Then the catalyst was removed by filtration and the crude product
was purified by preparative HPLC to give 97 mg of the Boc protected intermediate. The protecting
group was removed by treatment with 5-6 N HCI in isopropanol for 2 h 10 at room temperature. The
solvent was distilled of and water and acetonitrile were added. Freeze drying of the mixture gave 53

mg of compaLIKRTdL-OMS Methed B4 ( Tetesticnoanard), bt snis. stacted masp 23%1 & M+H]' The

5 Byt (L s AR ot o bhEdrd LGN T A2 02 GH. Bl
compound (%A @}, theZditinmmatef 2 BHOMS MEH@ #R). résh (0, time DSE/{ i nadetected mass

25721 M3 MResn Wl (RLRSHIRSR hnd gl AR AL A ban J tpghloride (37) / HO |
5

8-(Piperidin-4-yloxy}-5-(1H-tetrazol-5-yl}-isoquinoline (32}
N=N
/ b
N. N

H
o 7
M. = NH

Under argon atmosphere 78 mg (1.2 mmol) of NaN; and 64 mg (1.2 mmol) of NH4CI
were added fo a solution of 35 mg (0.1 mmol) 4-(5-Cyano-isoquinolin-8-yloxy)-

10  piperidine-1-carboxyiic acid tert-butyl ester (15) in 1 mL of DMF. The mixture was
heated to approximately 160°C and 7 bar pressure for 3 h in a microwave reactor
{CEM Discovery). Afier cooling to room temperature agueous NH,Cl-solution and
dichloromethane was added. The mixture was filtered through a phase separation
cartfidge and the agueous layer was washed fwice with dichloromethane. The organic

15  layers were combined and the soivents were distilied off. The remainder was subjected
to preparative HPLC 1o yield 4 mg (8%) of compeound 32 as trifluorcacetate. LCMS
Method # 3, refention time 0.80 min, detected mass 297.04 [M+H]"

5-(4-Methoxymethyl-[1,2,3}triazol-1-yl}-8-(pipernidin-4-yloxy}-isoquinoline (33)

/
O
/?5 \
N\N

F °
N. = NH

4 mg (0.1 eq.) of sodium ascorbate and 0.5 mg (0.01 eq.) of Copper(il)sulfate-hydrate

20

were added to a solution of 73 mg (0.2 mmol) of 4-(5-Azido-isoguinoline-6-vioxy)-



O / NH WO 20071000240 51 PCTIEP2006!005645 At -78C 0.6 mL (0.98 mmol, 1.6 M in hexane)
n-butyl lithium were added to a solution of 200 mg (0.49 mmol, 1 eq.)
4-(5-Bromo-isoquinolin-6-yloxy)-piperidine-I-carboxylic acid tert-butyl ester (11) in 3 mL of THF. After
30 min 110 pkv(iidsmegn22008 mmol) of benzaldehydg were added and theeamsgeaessngsssélowed to
warm to ambient 5 temperature. After 2 h of stirring at room temperature water and ethyl acetate were
added. The layers were separated and the organic layer was washed with water and brine. After
drying over Na2S04 and evaporation of the solvent the remainder was subjected to preparative HPLC
to yield the Boc protected intermediate. The Boc group was removed by dissolving the intermediate in
isopropanol and addition 10 of 5-6 N HCI in isopropanol. Th rempﬂat%_@/éja%)r?ﬁ_ﬁde was isolated

by filtrationPlgeyidi b: SRR i AR (RidrRH0(:as! fﬁmlﬁﬁd( B %), 8.50 (1H, br
s), 8.40 (1HckpAyB S0 éBIh 4hi 7t S Erkbribdtarbl( 7). TBS fRliducs Was&drnidd){r.28 (4, t, J= 7.4

Hz), 7.19 (1 H, t,J = 7.4 Hz) 634 (1H ). 5.10

2 Z1)9 15 (2(I—P‘ﬁ[ﬂ tf@@?ﬂrﬁ)&ﬂﬁ%ﬂe #‘8 re? %o‘% mée%%@um ﬁeﬁéﬁé%grﬁgig@ )
[M+H}+ Tha mmwumx@apmeompmaﬁwmmwéazemamowywmﬁétmd 20
O Puper AR HEOR AR SIRACALVARHIGER. AL e fotcrea ) DA LCVS

Method # T, retention time 0.55 min, detected mass 273.2 [M

H]+
2,2,2- Tnﬂueww reL(BiSediChiyisRpragaaelfenis- @t]raeméﬁm@fﬁfwarg headie F8bPiieEs
2007/00024Q 2% Rl Bri2PRGAIAA48/as isolated by preparative HPLC to yield 2.8 mg

compound 33 as trifiuoroacetate.
LCMS Method # 3, retention time 0.08 min, detected mass 340.17 [M+H]"

10
5-(4-Phenyl-{1,2,3}triazol-1-yl)-6-(piperidin-4-yloxy)-isoquinoline (34)

According to the procedure described for compound 33 the fitle compound was
15 obtained using 20 mg (0.2 mmol) phenylacetylene. Yield 2.5 mg of compound 34 as

trifluoroacetate.
LCMS Method # 3, retention time 0.14 min, detected mass 372.2 {M+HT

7-Ethyl-6-{piperidin-4-yloxy)-isoquinoline hydrochloride (35)

H

N CiH
;S 7
N_ .=

20



O FFFF FOH HNOF O NH 62.8 mg of potassium carbonate (0.46 mmol, 4 eq.) and 10.7 pL of
methanesulfonyl chloride (0.13 mmol, 1.2 eq.) were added to a solution of 39 mg (0.11 mmcl) of 4-(5-
Amino-isoquinoline-6-yloxy)- piperidin-1 - carboxylic acid tert-butyl ester (18) 5 (containing some

compound 11303 04af2MIF. The reaction was stlrreﬁ)for 4 h at room temperatiye . Then water and

ethyl acetate were added. The mixture was filtered Through Celite, washed with ethyl acetate and
concentrated to yield a single product. The N-Boc-protected intermediate was deprotected by
treatment with 2 mL 5-6 N HCI in isopropanol for 2 h at room temperature. Then the solvent was
evaporated and the 10 product was isolated by preparative HPLC to yield 18.5 mg of compound 39.
LCMS Method # 1, retention time 0.39 min, detected mass 340.15 [M+H]'
N-[6-(PiperidiRuoy % Fiatdinmipnsiarerah Sidenilwns 2idesto@epHione! 1ATG #-F~ O N H |
N//15 UHWWQQMBIMWM%@MI@E reangbgfid-AerPremenifndeiaeli F@@)Q@Wbﬁmos
piperidin-1- é:arbox aC|d } ert-butyl ?Sﬁ, iL) and 14.2 g of acetamide (0. 24 mmol,
methano fin was hy genated under 5 bar H, at ambient
temperature over night. Only partial conversion was observed, thus the catalyst was
5 removed by filiration and fresh catalyst was added. Ancther treatment under the same
hydrogenation conditions compieted the reaction. Then the catalyst was removed by
filiration and the crude product was purified by preparative HPLC to give 87 mg of the
Boc protected intermediate.
The protecting group was removed by treatment with 5-6 N HC! in isopropanol for 2 h
10 at room temperature. The solvent was distilled of and water and acetonitrile were
added. Freeze drying of the mixture gave 53 mg of compound 35.
LCMS Method # 1, retention time 0.71 min, detected mass 257.18 [M+H]"

The following example compound was synthesized according to this method:

15 5-Ethyl-6-(piperidin4-yloxy}-isoquinoline trifluoroacetate (36)

i\ 7
N_ = NH

O

F>HLOH
F

F
using compound 19A as the starting material

LCMS Method # 2, retention time 0.17 min, defected mass 257.21 [M+H]"

20 Phenyl-[6-(piperidin-4-yloxy)-isoquinoliin-5-yl}-methanol hydrochloride (37)

HO ] CiH
P 0
N. = NH



1.2 eq.) were added to a solution of 27 mg (0.28 mmol, 1.4 eq) of NaOtBu in 3 mL toluene. After
stirring for 10 minutes at room temperature 9.1 mg (0.01 mmol, 0.05 eq) Pd2(dba)3 and 11.9 mg (0.04
mmol, 0.2 eq) of 2-(dt-butylphosphino)biphenyl were 20 added. The reaction was heated to 120 C for 2 -
h in a microwd@26a0e014CEM Discovery). Then wgier and ethyl acetate R&S/eF388dds6Fhe mixture
was filtered WO 2007/000240 53 PCTJEP2006/005648 through Celite, washed with ethyl acetate and
concentrated. The remainder was subjected twice to preparative HPLC to yield the N-Boc-protected
intermediate. The N- Boc-protected intermediate was deprotected by treatment with 2 mL 5-6 N HCI in
isopropanol for 2 h at room temperature. Then the solvent was evaporated and the 5 product was

isolated b tive HP ield 2. f d. 40. . | ime 0.15
i cotooBUTAL S A e Ao st M e s PLeapondis Do,
correspondif @0 Baciprttented|corand ks Brerecrsamdnwiin-8-gioK@ingidosrd paibriole h at
oo emoctgige {1 HEGPLRIGH Y NRHE NS/ NS N VAR pcossary

additional purificati preparative HPLC was performed. LCMS Detected "Starting Retention No.
Compoundaaaalstehvdsswataadiesmng thasmixtee wes pijwed fooveey ambiend ~ .c 42 19A 2

0.64 2%5-19emperature. After 2 h of stirring at room temperature water and ethyl acetate were
added. The layers were separated and the organic layer was washed with water and
brine. After drying over Na,SO, and evaporation of the solvent the remainder was
subjected to preparative HPLC to yieid the Boc protected intermediate.

The Boc group was removed by. dissolving the intermediate in isopropanol and addition
10  of 5-6 N HCl in isopropanol. The precipitated hydrochloride was isolated by filtration to
vield 5.2 mg of compound 37 (3 %).
"H-NMR (de-DMSO): & = 2.43 (1H, s}, 8.50 (1H, br s}, 8.40 (1H, br s}, 8.30 (3H, m),
787 (1H,d, J = 9.2 Hz), 7.33 (2H,d, J= 74 Hz), 7.28 2H, £, J=74 Hz), 7.18 (1H, ¢ J
= 7.4 Hz}, 6.74 (1H, s), .34 (1H, s), 5.10 (1H, m), 3.25 (2H, m), 3.15 (2H, m}), 2.18
15 (2H, m), 1.83 (2H, m).
LCMS Method # 1, retention time 0.80 min, detected mass 335.22 [M+H]

The foliowing example compound was also synthesized according to this method:

20  1-[6-(Piperidin-4-yloxy)-isoquinolin-5-yll-ethanol hydrochioride (38)
HO CIH

O
I\
O

LCMS Method # 1, retention time 0.55 min, detected mass 273.2 [M+H]"

2.2 2-Trifluoro-N-[6-(piperidin-4-yloxy)-isoquinolin-5-yil-acetamide triflucro-acetate (39)



"0l F. X F F WO 2007/000240 54 PCT/EP2006/005648 LCMS Detected No. Compound Starting
Method Retention mass material time [M+H]" N 43\ &,, 152 0.46 254.15 N/ NH HCI 44 12 1 0.67

~ 355.04 N/~0-HON/NH45'N1610.64 254.13 HCIHHCI NP 46f02010.87311.12 N//S

WO 2007/00Qg40,55,R5TEP2006/005648

52 POT/EPZO06/005648
O
F
FOF FH/U\
OH
J
HN O £

;S 7
N~ MNH

62.8 mg of potassium carbonate (0.46 mmol, 4 eq.) and 10.7 ul of methanesulfonyl
chioride (0.13 mmol, 1.2 eq.) were added to a solution of 39 mg (0.11 mmol) of 4-(5-
Amino-iscguinoline-8-yloxy)- piperidin-1- carboxylic acid tert-butyl ester (18)

5 (containing some compound 11) in 3 mbL DMF. The reaction was stirred for 4 h at room
temperature. Then water and ethyl acetate were added. The mixture was fillered
through Celite, washed with ethyl acetate and concentrated to yield a single product.
The N-Boc-protected intermediate was deprotected by treatment with 2 mL 56 N HC!
in isopropanol for 2 h at room temperature. Then the solvent was evaporated and the

10 product was isolated by preparative HPLC to vield 18.5 mg of compound 38.
LCMS Method # 1, retention time 0.39 min, detected mass 340.15 [M+H]"

N-{6-(Piperidin-4-yloxy)-isoquinoiin-5-yil-acetamide trifluoro-acetate (40)

O
- A
/g . OH
HN O F
P °
N_.z \Q\EH

15 Under argon atmosphere 81.5 mg (0.2 mmol} of 4-(5-broro-isoquinociine-8-yloxy)-
piperidin-1-carboxylic acid tert-butyt ester (11} and 14.2 mg of acetamide (0.24 mmol,
1.2 eq.) were added o a solution of 27 mg (0.28 mmol, 1.4 eq) of NaOtBu in 3 mL
toluene. After stirring for 10 minutes at room temperature 9.1 mg (0.01 mmol, 0.05 eq}
Pda{dba); and 11.9 mg (0.04 mmol, 0.2 eq) of 2-(dt-butylphosphino)biphenyl were

20  added. The reaction was heated to 120 °C for 2 h in a microwave reactor (CEM
Discovery). Then water and ethy! acetate were added. The mixture was filtered



LCMS Detected Starting Retention No. Compound Method mass material time tM+Hr H HCI N g 47
1910.72255.19 ON//N 488 10.52 263.10 HO H General procedure for Suzuki-coupling with
4-(5-Bromo-isoquinofine-6-yloxy)-piperidin- 1- carboxylic acid tert-butyl ester (11) 5 Aqueous Na2CO3
solution (0.2 Qb Tienandp 2 eq. 2M) was added to ggolution of 81 mg (OFECHRTeN04/@8s0f
4-(5-Bromo-isoquinofine-6-yloxy)-piperidin-l- carboxylic acid tert-butyl ester (11) and 1.5 eq. (0.3
mmol) of the corresponding boronic acid (reagent 2) in 3 mL of DME. Argon was bubbled through the
reaction mixture for 10 min. Then 23 mg (0.1 eq.) Pd(PPh3)4 were added and the reaction was stirred
at 95 C overnight 10 under Argon atmosphere. After cooling 2 mL of water and 10 mL of ethyl acetate
were added. The organic layer was separated, dried and the solvent was distilled, off. The remainder
R, denaatiaiey da

was subjeciBEPHIPrep iR VESHE MR &Ca’l% ANECPACREHEY ditSSRIMG TREMfEPmediate in
isopropanokapgagditiniedbp@phtdGlénHSSdpansld Tehb@opiatenias istiateedisidiliFatdy:
Boc-protected intermediate was deprotected by treatment with 2 mL 5-6 N HClin
isopropanol for 2 h at room temperature. Then the solvent was evaporated and the
5  product was isolated by preparative HPLC 1o yield 2.5 mg of compound 40.

LCMS Method # 3, retention time 0.15 min, detected mass 286.15 [M+H]"

General procedure for Boc-deprotection of buiiding blocks:

10 The comesponding N-Boc-protected compounds were treated with 5-6 N HClin
isopropanol for 2 h at room temperature. The precipitated hydrochlorides were isolated
by filtration and dried. if necessary, additional purification by preparative HPLC was

performed.
) LCMS .| Detected
Starting Retention,
No. Compound . Method ) mass
material time .
# IM+H]

Br
' 0
N
41 | 11 2 0.57 307.13
N = N
MO
Z
0
| N
N _ =z MNH
O

F>I)l\
OH
F

F

42 19A 2 0.64 25519




WO 2007/090240 56 PCT/EP2006/005648 In some reactions no hydrochloride precipitated or the
purity of the precipitate was unsatisfactory. In these cases the solvent was distilled off and the
remainder was purified by preparative HPLC. 5 The following examples were synthesized using this
method: WO gRO7P0ReAQ PCTIEP2006/005648 Nt8 E+NO -02 N N jpChEhal.gioto Crh-O
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No. Compound ) Method . mass
material time .
# {M+H]
N
I
0
43 A Y 15 2 046 | 25415
M. oAz k/NH
HCi
!
0
pN
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HO
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General procedure for Suzuki-coupling with 4-(5-Bromo-isoquinoline-6-yloxy)-piperidin-
1- carboxylic acid tert-butyl ester (11)

5  Aqueous NaCOj; solution (0.2 mi, 0.4 mmol, 2 eq. 2M) was added tc a solution of 81
mg (0.2 mmol, 1 eq.) of 4-(5-Bromo-isoquinoline-6-yloxy)-piperidin-1- carboxylic acid
tert-butyl ester (11) and 1.5 eg. (0.3 mmol) of the corresponding boronic acid (reagent
2} in 3 mL of DME. Argon was bubbled through the reaction mixture for 10 min. Then
23 mg (0.1 eq.) Pd(PPhs); were added and the reaction was stirred at 85 °C overnight

10  under Argon atmosphere. After cooling 2 mL of water and 10 mL of ethyl acetate were
added. The organic layer was separated, dried and the solvent was distilled off. The
remainder was subjected to preparative HPLC.

The Boc group was removed by dissolving the intermediate in isopropanotl and addition
of 5-6 N HCI in isopropancl. The precipitate was isolated by filtration.
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in some reactions no hydrochioride precipitated or the purity of the precipitate was
unsatisfactory. In these cases the solvent was distilled off and the remainder was

purified by preparative HPLC.

5 The fdilowing examples were synthesized using this method:
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Suzuki coupling procedure for variation in the 5- and 7-position

The base was added to a solution of reagent 1 (typically 0.2 mmol) and reagent 2 in
DME. Argon was bubbled through the reaction mixture for 10 min. Then the catalyst

5 was added and the reaction was stirred at reflux temperature overnight under Argon
atmosphere. After cooling 2 mL of water and 10 mL of ethyl acetate were added. The
mixture was filtered through a celite cartridge. The soivents were removed by
distiliation and the remainder was subjected to preparative HPLC.
The isolated intermediate was deproiected by treatment with 2 mL 5-8 N HCl in

10  isopropanol for 2 h at room temperature. The solvent was distilied of and the

precipitate was isolated by filtration. in some reactions no hydrochloride precipitated or
the purity of the precipitate was unsatisfactory. in these cases the solvent was distilled

off and the remainder was purified by preparative HPLC.

15  Using this method the following examples were prepared:
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atmosphere. After cooling 2 mL of water and 10 mL of ethyl acetate were added. The mixture was
filtered through a celite cartridge. The solvents were removed by distillation and the remainder was
subjected to preparative HPLC. The isolated intermediate was deprotected by treatment with 2 mL 5-6
N HCl'in 10 igapsopanglder 2 h at room temperature. The solvent was disﬁw.g %Ms@ precipitate
was isolated by filtration. In some reactions no hydré€nloride precipitated or the purity of the
precipitate was unsatisfactory. In these cases the solvent was distilled off and the remainder was
purified by preparative HPLC. 15 Using this method the following examples were prepared: WO
2007/000240 PC /EP2006/005648 dCn+NmV=rr N}C))r ECONOONN COOScoEco O
OO CDOCNrOcaNQOCI COgqgMt)M mMC7 '
5-Isopropenyl-6-(piperidin-4-yloxy}-isoquincline (83)

L ’
N .= N

85 mg (0.62 mmol) of K;CO3 and 70 mg (0.15 mmol) of 4-[5-(4,4,5,5-Tetramethyl-
i1,3,2]dioxaborotan-2-yh)-isoquinofine-8-yloxyl-piperidin-1- carboxylic acid tert-butyl
5 ester (14) were added to a solution of 22 mg (0.18 mmol) 2-Bromo-propene in 2mL of

DMF. Under argon atmosphere 5.6 mg {0.05 eqg) of Pd(dppf)Clz were added and the
mixiure was heated to 100°C for 16 h. After cooling to room temperature water and
dichioromethane were added. The mixture was filtered through a Celite cartridge. The
solvents were removed by distillation and the remainder was subjected to preparative

10  HPLC. The isolatad intermediate was deprotected by treatment with 2 mL 5-6 N HCl in
isopropanol far 2 h at room temperature. The solvent was distilled of and compound 83
was isolated by preparative HPLC to give 3.2 mg as the trifluoroacetate.
LCMS Method # 3, retention time 0.15 min, detected mass 269.15 [M+H]"

15 Using this method the following examples were prepared:
20

25
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WO 2007/000240 76 PCT/EP2006/005648 5-isopropanol-6-(piperidin-4-yloxy)-isoquinoiine (83) \\ O
N // O 85 mg (0.62 mmol) of K2C03 and 70 mg (0.15 mmol) of 4-[5-(4,4,5,5-Tetramethyl-
[1,3,2]dioxabw@am-2@yeb)ﬁsoquinoIine-6-yloxy]-piperlpgw-l- carboxylic acid tectistydds/eses (14) were
added to a solution of 22 mg (0.18 mmol) 2-Bromo-propene in 2mL of DMF. Under argon atmosphere
5.6 mg (0.05 eq) of Pd(dppf)C12 were added and the mixture was heated to 100C for 16 h. After
cooling to room temperature water and dichioromethane were added. The mixture was filtered
through a Celite cartridge. The

6-Methoxy-4-(4 4 4-trifluoro-butyl}-isoquinoline (87)

e F
F

2 g 6-Methoxy-isoquinoline were dissolved in 25 mL of dry tetrahydrofuran. 12.56 mbL
of a 1 M solution of potassium triethy! borohydrate were added dropwise. The solution
5  was allowed to stir at room temperature for 2 h, then 3,29 g of 4 4 4-Trifluore-1-
iodobutane were added dropwise. The solution was aliowed to stir overnight, then 32
mL of 1M sodium hydroxide and 12 mi. of sodium peroxide solution (35%) were added.
Stirring was continued for another 3 hrs, then the solution was diluted with
dichloromethane, extracted with water and brine and the organic layer was dried over
10  sodium sulfate and evaporated to dryness. Silica gel chromatography yields 1.03 g of

the desired product. ‘
LCMS Method # 1, retention time 1.20 min, detected mass 270.06 [M+H]"

6-Hydroxy-4-{4,4 4-trifluoro-butyl)-isoquinoline (88)
e F

X OH

1
N~
15

1.02 g of 6-Methoxy-4-(4 4 4-trifluoro-butyl)-isoquinoline (87) were treated with boron
tribromide as described for the synthesis of compound 1 to give 410 mg of the desired
product 88. LCMS Method # 1, retention time 1.04 min, detected mass 256.00 [M+H]

20  4-{4-{4,4 4-Trifluoro-butyi}-isoquinolin-8-yloxy]-piperidine-1-carboxylic acid tert- butyl
ester (89)



~ solvents were removed by distillation and the remainder was subjected to preparative 10 HPLC. The
isolated intermediate was deprotected by treatment with 2 mL 5-6 N HCI in isopropanol for 2 h at
room temperature. The solvent was distilled of and compound 83 was isolated by preparative HPLC
to give 3.2 mg as the trifluoroacetate. LCMS Method # 3, retention time 0.15 min, detected mass
269.15 [M+H%~0fg0l71g(f%4‘fhis method the following §9amples were prepar%%?%"ﬁ%f\%ﬁgzoowooomo
PCTIEP200G/005648 NN as E ascoNU=N TC7r Cl)co C0O alE77000)0'ICOCo alCt
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100 mg of compound 88, 118 mg of Boc-(4-hydroxy)piperidine and 416 mg of
Diphenyl-[4-[1H, 1H,2H, 2H-perfluorodecyllphenyliphosphine were dissolved in 5 mL of
dry tetrahydrofurane. 208 mg of Bis (1H, 2H, 2H, 3H, 3H-peflourononyl)-

5 arzodicarboxylate were added and the reaction was allowed to stir overnight. The
mixture was evaporated to dryness and filiered over a 5 g Fluoro-Flash cartridge. The
obtained crude product was purified by preparative HPLC to yield 46 mg of the desired
product.

LCMS Method # 1, retention time 1.51 min, detected mass 439.13 [M+H]"
10
&-(Piperidin-4-yloxy)-4-(4,4 4-trifluoro-butyl}-isoquinoline (80}

- :
oLr
O

42 myg of compound 8% were dissolved in 5M hydrochloric acid in isopropanol. The

e E

[\
Nz

solution was stirred at room temperature for 2hrs and another 2 hrs at 40°C,

15  evaporated o dryness and taken up in water and lyophilized three times to give 32 mg
of the desired product as the hydrochloride salt. LCMS Method # 1, retention time 0.98
min, detected mass 338.16 [M+H]"

The following isoguinolines were synthesized in a similar fashion as described for
20 compound 90, using appropriate alkyi halides: '



ulLLL.liz-Zo Ep-z-z oto 7m z co WO 2007/000240 PCTIEP2006/005648 yNEO+LOVTr
OM CuOCE NCIHO 1NacClLL Ccoa)
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] . Detected
No. Compound Weight | Method;RT [minj
Mass [MH"]
HC
N7 NH
o1 < ) |242.14] 1 0.56 | 243.13
O
HCI

eeVe;
82 AN o 318.17 1 0.84 319.17

General procedure for reductive amination:

5 1.5 eq of aidehyde was dissolved in 1 mL of methanol and 50 mg of compound 124
and 27 mg of anhydrous sodium acetate, dissolved in methanol, were added. 0.250
mL of a solution of 1M sodium cyanoborohydride in THF was added. The reaction was
allowed to run overnight, then the solution was filtered, evaporated to dryness and the
residue was taken up in ethyi acetate. The organic layer was extracted with a solution
10 of 5% sodium carbonate in water, then with 5% sodium chloride in water. The organic
layer was dried, evaporated fo dryness and purified by RP chromatography.

This procedure was used o obtain compounds 33 to 123:
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6-Methoxy-4-(4,4,4-trifluoro-butyl)-isoquinoline (87) FF F F O 2 g 6-Methoxy-isoquinoline were
dissolved in 25 mL of dry tetrahydrofuran. 12.56 mL of a 1 M solution of potassium triethyl
borohydrate 9‘1 ropwise. The solution 5 was allowed to stir at r ture for 2 h, then
3,29 g of 44%%??&??% 9 iodobutane were addedvé pwise. The solutio%%[vg/éga 56\?\(/{((9%0&] (8) stir
overnight, then 32 mL of 1 M sodium hydroxide and 12 mL of sodium peroxide solution (35%) were
added. Stirring was continued for another 3 hrs, then the solution was diluted with dichloromethane,
extracted with water and brine and the organic layer was dried over 10 sodium sulfate and evaporated
to dryness. Silica gel chromatography yields 1.03 g of the desired product.

No. Compound RT |Mass [MH]"
© SN
~_N _N
g3 F\T/F 0.13 257.23
HO/&O
© =
K/ /N
g4 £ F g .53 271.28
Hcr/\to
© N
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as F\}:/F 0.78 28527
Ho g
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N N
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LCMS Method # 1, retention time 1.20 min, detected mass 270.06 [M+Hj+
6-Hydroxy-4-(4,4,4-trifluoro-butyl)-isoquinoline (88) FF F OH N 15 1.02 g of
6-Methoxy-4-(4,4,4-trifluoro-butyl)-isoquinoline (87) were treated with boron tribromide as described

for the synthesis efocoopaund 1 to give 410 mg of t
retention time 1.04 min, detected mass 256.00 [M+

+ 20

desired product 88pCEMSebietzed # 1,

4-[4-(4,4,4-Trifluoro-butyl)-isoquinolin-6-yloxy]-piperidine-l-carboxylic acid tent- butyl ester (89) WO
2007/000240 80 PCT/EP2006/005648 FF F O D oj::: N 100 mg of compound 88, 118 mg of
Boc-(4-hydroxy)piperidine and 416 mg of Diphenyl-[4-[1 H,1H,2H,2H-perfluorodecy!|phenyl]phosphine

azodicarboxylate we

evaporated to dryne
purified by preparati
1.51 min, detected n
(90)

were dissolved in 5 mL of dry tetrahydrofurane. 208 mg.of Bis.(1 H 2H 2H_3H 3H-perflourononyl) 5
re atided ahd the reactioPrpgs!Biowed to stirovBrhigiiftassdMhikture was
sand fittenet over a5 g Fluoro-Flash cartridge. The jobtained criude product was
ve HPLC to]yield 46 mg of the desired produgt. LCMS Method # 1, retention time
nass 439.13 [M3H]' 10 6-(Piperidin-4-yloxy)-4-(4,4,4-trifluoro-butyl)-isoquinoline
e S
98 rO/ m 1.22 327.30
F\?F
HOAO
%U o
M
99 4 “" | 0.89 | 37029
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O r/\/O =
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F F ~~ '~\\hIH 42 mg of compound 89 were dissolved in 5M hydrochloric acid in isopropanol. The
solution was stirred at room temperature for 2hrs and another 2 hrs at 40C, 15 evaporated to dryness
. and taken up in water and lyophilized three times to give 32 mg of the desired product as the
hydrochloride salt. LCMS Method # 1, retention time 0.98 min, detected mass 338.16 [M+H]' The
following isoqtliRSMEY%E e synthesized in a similag#ashion as described ior 23 ESMB6thd 90, using
appropriate alkyl halides: WO 2007/000240 81 PCTIEP2006/005648 Detected No. Compound
Weight Method RT [min] Mass [MH1 HG N~ NH 91\1J242.14 1 0.56 243.13 OHCIN, NH92\0O
318.17 1 0.84 319.17 General procedure for reductive amination: 5 1.5 eq of aldehyde was dissolved
in 1 mL of methanol and 50 mg of compound 124 and 27 mg of anhydrous sodium acetate, dissolved

in methanol, were aJUb‘(N mCof a SEIRERIAHVI-Soditm Cgrar;@por ol gﬂ@r HE was added.
The reaction was aJ.OAALegLQ_LJI‘l_overnmht then the solution was filtered, evaporated to dryness and
the residue was taken up in etlyl fetate @g{n@e\}% s jextracted with a solution
102 (.89 319.26
NXO
l o
e N
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104 0.96 347.29
F:\EF
HO™ YO
(\/ ° oS
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105 Fip 0.60 283.15
HO o}
F o N
- P
106 e F g 0.74 337.26
HU:EO




10 of 5% sodium carbonate in water, then with 5% sodium chloride in water. The organic layer was
dried, evaporated to dryness and purified by RP chromatography. This procedure was used to obtain
compounds 93 to 123: WO 2007/000240 82 PCTIEP2006/005648 No. Compound RT Mass [MHr 93 F
F F 0.13 257 .33 todifebotld IN 94 F F F 0.53 271.26 g410 NgO / N 95 F F pc/#8:88m@&é4sl/ HO"~" O
NJO96/FFF0.92299.29 HO'O ~N~OIN97 FF F0.74 285.27 JO WO 2007/000240 83
PCF/EP2006/005648 No. Compound RT Mass [MH]" 98 ao-,f 1.22 327.30 FFHO"O 10
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990.89370.29 FFFFK~O\NJIN 100 1.25409.34 F~F HO O 101 9,-golco 1.06 347.29 FF F HO
o0 WO 2007/000240 84 PCT/EP2006/005648 No. Compound RT Mass IMH]' 0 QNQQ3 102 FF F
0.89 319.26 HD 0 Na 103 0.99 347.32 F~F HO O 104 0.96 347.29 F~FHo 0 O N 105 F F F 0.60

283.15 HOO®Y 20071000240 86 PCT/EP2006/005648
Ne. Compound RT |Mass [MH]
SUS RS
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FO 106 FF F 0.74 337.26 HO~o0 WO 2007/000240 85 PCT/EP2006/005648 No. Compound RT
Mass [MH]+ F \o (/~ 107 0.95 337.24 Fxo F HO 1 08 6"a'01co" 1.01 333.28 F~FFFHO O o0 cN
109 1.04 369.29 FV Fg,~IO O IN'Cot110\1.14 369.30 FFFJo FO NINO0.5810.7 111 325.23

WO 2007/060240 87 PCT/EP2006/005648
Mo, Compound RT |Mass [MH]
RN N
N | A o
117 e Fop 1.10 347.31
mIo
RN
é I - oM
118 cE g 077 | 299.28
»a:\[o
© S
SRS
118 g F g 1.13 361.31
HC}IO
SOUSAS
T |
v
120 o 1.07 389.30
FiF
HO (o]
e
121 £ 0.86 367.27
Fi{-‘
Hoo YO




F'F4 HO 0 WO 2007/000240 86 PCTIEP2006/005648 No. Compound RT tMass [MH]' o N
353.221355. 112 FFF 1.00 23\ 1"al/ 0" 353.23/355. 113 FFF 0.91 23 Oa"/, N 353.24/355. o
1140.88 FFF 24 F~~0 115 0"0- 0.87 364.20 F'HOO OON 116 IN/'N 0.92364.26 FFF

F~~0O WO 2007/000240 87 PCT/EP2006/005648 Pao. Compound RT Mass [MHr
WO 2007/008240 88 PCT/EP2006/005648
No. Compound RT |Mass [MH]
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All LCMS in this table were obtained using LCMS method #2.

5  General procedure for the reaction of boc-protected aminoalcohols with 6-hydroxy

isoquinofines (Mitsunobu-reaction):
AAV1:

10 To 500 mg (1.5 mmol) of riphenyiphosphine (bound to polystyrene, 3mmol/g) and 10
mi of dichioromethane 0.195 mL (1.2 mmol) of diethylazodicarboxylate (or alternatively
diisopropylazodicarboxylate) were added. The reaction mixture was allowed to shake
for 10 min. and then 0.14 mL of fristhylamine, 145 mg of 6-hydroxyisoquinoline (7) {or
an equivalent amount of a different suitable isoquinol) (reagent 1) and 1 mmol of the

15  desired, boc-protected aminoalcohol (reagent 2) was added. The reaction was shaken
at room temperature until no further conversion could be observed by LCMS. For

workup, the solution was filtered, the residue was washed with dichloromethane and



ON 117 FFF 1.10 347.31 0118 FFF 0.77 299.28 Fo 119 F F F 1.13 361.31 Fro 120 1.07 399.30
FFFHQ O ~0\ 121 /F 0.86 367.27 FJo F WO 2007/000240 88 PCT/EP2006/005648 No.
Compound RT Mass [MH]' Br 47.221449. 1220 1.15F F 68 FO a 123 1.13 434.16 ,-O AllLCMS in

this table Wer@,gg&mgzk@ing LCMS method #2. 5 ggeneral procedure for thereagiiniRks
boc-protected aminoalcohols with 6-hydroxy isoquinitlines (Mitsunobu-reaction): AAV1:

the organic laver was washed twice with 1N sodium hydroxide, twice with water and
once with brine, dried over magnesium sulfate and evaporated. The crude product was

purified by preparative HPLC to yield the boc protected coupled product.
5 General procedure for removal of the boc-group (AAVZ):

The starting material was dissolved in 2M hydrochloric acid and reacted overnight. To

compounds with poor aqueous solubifity, methanol or dioxane was added until a

homogenous solution was obtained. Alternatively, 4M hydrochioric acid in isopropanol
10  was used fo react the compound. The reaction mixture was lyophilised and the

deprotected product is obtained as the corresponding hydrochioride of the free amine.



10 To 500 mg (1.5 mmol) of triphenylphosphine (bound to polystyrene, 3mmollg) and 10 ml of
dichloromethane 0.195 mL (1.2 mmol) of diethylazodicarboxylate (or alternatively
diisopropylazodicarboxylate) were added. The reaction mixture was allowed to shake for 10 min. and
then 0.14 mL g)tﬂ)eo%ﬁlﬁau ine, 145 mg of 6-hydroxyisoquinoline (7) (or anPe%uivaIent amount of a
different suitable |soqumg¢) (reagent 1) and 1 mmol of the 15 desired, boc-E tEteY MR oalcohol
(reagent 2) was added. The reaction was shaken at room temperature until no further conversion

could be observed byl CMS_For workup, the. solution was filt washed with
dichloromethane and $/0 2007/000240 89 PCT/EP2006/005648 the organic layer Lv as washed twice

with I N sodium hydro%de;g;twice with water and once with brine, drieg over magnesgium sulfate and
evaporated. The crud&préduct was puriﬁéd by preparative HPLC toQéield the boc protected coupled
product. 5 General pr?gf'g:e@re for removakbf the boc-grolip (AAV2): THe starting material was
dissolved in 2M hydrgghloricjacid and reacted overnight, To compounds with poor agueous solubility,
methanol or dioxane %as added-unti-a—homegenous-selution-was-ebtained--Alteraatively, 4M
hydrochloric acid in i$@rgpanol 10 was ysed to react the compound. The reaction mixture was
lyophilised and the ddprofeated product i obtained as the correspo@ing hydrochlgride of the free
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Chromatographic resolution of compounds 140 and 143:

The N-Boc protected intermediate, obtained as an enantiomeric mixture of compound
140 and compound 143, was separated into the enantiomers on a chiral column
5 (Chiralcel OD-H/56 250 x 4.6 mm). The removal of the protection group as the final

step was performed as described in the general procedure.
The absolute configuration of the sierec centers has not been determined.
Compound 140 earlier eluiing Boc-protected intermediate;
Compound 143: later eluting Boc-protected intermediate

10
Chromatographic resolution of compounds 141 and 142:

The N-Boc protected intermediate, obtained as an enantiomeric mixture of compound
141 and compound 142, was separated into the enantiomers on a chiral column

15 (Chiralpak AD-H/M40 250 x 4.6 mm). The removal of the protection group as the final
step was performed as described in the general procedure.
The absolute configuration of the stereo cenfers has not been determined.
Compound 141: earlier eluting Boc-protected intermediate;
Compound 142: later eluting Boc-protected intermediate.

20
7-Chioro-8-fluorc-isoquinoline {(150)

{ji;[rz
N
= ci

7-Chloro-8-fluocro-isoguinoline is obtained by the same reaction sequence, used for the
25  synthesis of 6-Fluoro-isogquinoline (23), starting from 3-Chloro-4-fluoro-benzaldehyde.
' R¢ = 0.77 min (Method #2). Detected mass: 182.1/184.1 (M+H™).

5-Chioro-6-fluorc-isoqguinoline-triflucro acetate (151)
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7.0 g (38.1 mmol) of 8-Fluoroisoquinoline (23) are dissolved in 80 mL of concentrated
sulfuric acid. At 0°C 10.18 g of N-Chlorosuccinimide are added. After 1h another 5.2g
of N-Chlorosucciminide are added and the solution is warmed to 50°C. Two more
5 portions of 5.2 g N-Chiorosuccinimide are added successively and stirring is continued

at 50 °C until the reaction is complete. The reaction mixture is cooled to room
temperature, is poured on ice and adOPJusied to pH 10 by addition of sodium
hydroxide. The precipitate is filtered off, taken up in dichioromethane and washed with
aqueous sodium hydroxide. The organic layer is dried over magnesium suifate,

10 evaporated and the crude product is purified by preparative HPLC to yield 4.04 g of 5-
Chior-8-fluor-iscguinoiine (151) as triflucroacetate. Ry = 0.87 min (Method #2).
Detected mass: 182.0/184.0 (M+H").

§-Fluoro-5-nitro-isoquinoline (152)

15

Under cooling 2.0 mi of concentrated nitric acid are added fo 2.8 mL of suiphuric acid.
Subsequently 350 mg of 8-fluoroisoquineiine (23) are added, the reaction is warmed
up to room temperature and allowed fo stir overnight. The reaction mixture is poured
20 on ice, exiracted with dichioromethane and adOPJusted to alkaline pH by addition of
sodium hydroxide. The agueous layer is extracted again with dichloromethane. The
dichloromethane layer is dried over magnesium sulfate and evaporated to give 80 mg
of 6-Fluoro-5-nitro-isoquincline, which can be used without further purification. R, =
1.03 min (Method #1). Detected mass: 193.0 (M+H").
25
4-(Isoquinolin-8-yloxy)-piperidine-1-carbocyclic acid-tert-butylester (154)
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7.49 g of 4-Hydroxy-piperidine-1-carboyclic acid-tert-butylester are dissolved in 20 mL
of dry dimethy! acetamide. 1.49 g of sodium hydride (60%) are added. Then a solution
of 3.65 g 6-Fluoroiscquinciine (23) is added dropwise. The solution is heated at 80 °C
5 for 2 hours, then the solvent is removed and the residue is taken upin

dichloromethane. The organic layer is extracted twice with water and then with brine,
dried over magnesium sulfate and evaporated to dryness. The crude product is purified
by silica gel chromatography to yield 6.22g of 4-(Isoquinolin-8-yloxy}-piperidine-1-
carbocyclic acid-tert-butylester. Ry = 1.32 min (Method #1). Detected mass: 329.1

10 (M+HT). ' ‘

6-(Piperidin-4-yloxy}-isoquincfine hydrochloride (124)

P 7
N N HCI
15

4-{isoquinolin-8-yloxy)-piperidine-1-carbocyclic acid-teri-butylester (154) is deprotected
by the general procedure described in AAVZ 1o yield the titie compound as HCl-salt. R;
= 0.20 min (Method #2). Detected mass: 228.1 (M+H"),

20  The following example was synthesized according to this method:

4-Chloro-8-(piperidin-4-yloxy)-isoquinoline hydrochloride (156)

cl

N 0
1 T
N_ = \/NH

ClH

using 4-chloro-8-fluoro-isogquinoline (24) as starting material
25 LCMS Method # 2, retention time 0.56 min, detected mass 263.12 [M+H]"
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8-(1 —F’yrimidin—2-—yi—piperEdin-d-—yony}—isoquinoiine—hydrochIoride (157)

GNP
| HCI

NN F l\/N:g(\;

150 mg of 8-(Pineridine-4-yloxy)-isoguinoline hvdrochloride (124) are dissolved in 10
ml of dry pyridine. 177 mg of triethylamine and 68 mg of 4-chloropyrimidine are added
and the solution is stirred at 85°C for 8 hours. The fe_ac’tion mixture is poured on brine
and extracted three times with ethy! acetate. The combined organic tayeré are dried
over magnesium sulfate, evaporated to dryness and the crude product is purified by
preparative HPLC. The product is converted into the corresponding HC! salt by taking
up the product in 20 mL of 1 N hydrochioric acid followed by lyophilization. Yield: 47
mg. R, = 1.05 min (Method #2). Detected mass: 307.1 (M+H™.

6-{?»(4-Triﬂuorcmethyl»pyrimidin~2-y!)»piperédin-»éyioxy}wiscquinoline hydrochloride

(158)
S © F
HCl
NOYOF
N~

75 mg of 6-(Piperidine-4-yloxy)-isoquinofine-Hydrochloride (124} are dissolved in 5 mL
of dry pyridine and 5 mL of DMF. 55 mg 2-Chior-4-trifluoromethyl-pyrimidine are added
and the solution is stirred at 60°C for 3 hours. The solvents are removed in vacuo and
the residue is taken up in brine and extracted three times with ethyl acetate. The
combined organic layers are dried over magnesium sulfate, evaporated to dryness and
the crude product is purified by preparative HPLC. The product is converted into the
corresponding HC! salt by taking up the product in 20 mb of 1 N hydrochloric acid
foliowed by lyophilization. Yield: 29 mg. R¢= 1.68 min (Method #2). Detected mass:
375.1 (M+H").

6-(1 ~Cyclopropyi-piperidin@—yioxy}isoquinoiine-hydrochloride (159)
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300 mg (1,13 mmol) 6-(Piperidine-4-yloxy)-isoquinocline hydrochioride (124) are
dissolved in 10 mi of methanol. 202 mg of triethylamine, molecular sieves 4A, 600 myg
of giacial acetic acid, B71 mg of {(1-Ethoxy-cyclopropyloxy)-irimethyi-silane and 101 mg
5 of sodium cyanobarohyd{ate are added successively and the reaction mixture is
heated under reflux for 6 hours. The reaction mixiure is cooled o room temperature, &
mib of 2N sodium hydroxide are added and the reaction midure is filtered. The filirate
is evaporated, the residue is taken up in dichloromethane, extracted with 2 N sodium
hydroxide and brine, dried with sodium sulfate, evaporated to dryness and the crude
10 material is purified by preparative HPLC. The product fractions are evaporated, the
product is taken up in 2 N hydrochioric acid and lyophilized.
Yield: 60 mg. Ry = 0.50 min (Method #1).Detected mass: 269.2 (M+H").

4-(2-Oxy-isoguinolin-6-yloxy)-piperidine-i-carboxylic acid tert-butyl ester (160}

Iseaevy

3.97 g (12.1 mmol) of 4-{Isoquinolin-8-yloxy)-piperidine-1-carboxylic acid teri-buty!

15

ester (154) are dissolved in 100 mi of dichloromethane and 4.47 g (18.1 mmol) of 3-
chioro-perbenzoic acid (70 %) are added at room temperature. The reaction mixture is
stirred for 1 h and then washed with saturated sodium bicarbonate-solution. The

20  aqueous phase is separated and extracted with dichioromethane. The combined
organic layers are dried over magnesium sulfate and evaporated, fo yield 4.18 g of
crude material, which can be used for further conversion without purification. R; = 1.46
min (Method #1). Detected mass: 345.2 (M+H").

25  1-Chioro-6-(piperidin-4-vioxy)-isoquinoiine-hydrochlioride (161)
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3.5 g (10.16 mmol) 4-{2-Oxy-isoquinolin-6-yloxy)-piperidine-1-carboxylic acid tert-butyl
ester (160} were dissoived in 250 mi of HCl-saturated ethanol at 50 °C. The clear
solufion was concentrated i. vac. and the residue was refluxed in 56 m! POCIs. After 3
5 h the POCI; was removed i. vac. and the residue was taken up in HO. The pH was
adOPJusted to 11, by adding sodium hydroxide and the aqueocus solution was
extracted twice with dichloromethane. The combined organic layers were dried over
magnesium sulfate and evaporated to dryness. The residue was purified by
preparative HPLC, by which the titie compound was obtained as trifluorcacetate. This
10 was convertad to the corresponding HCI-salt by dissolving the product in 2 N HCI,
followed by Iyophilization. Yield: 950 mg. R; = 1.03 min (Method #1). Detected mass:
263.1/265.1 (M+H").

4-(1-Chloro-isoguinolin-8-yloxy)-piperidine-1-carboyclic acid tert-butyt ester (162)
C

o A
N {;i/ K/NIIO\K

1.23 g (4.11 mmol) of 1-Chioro-6-(piperidin-4-yloxy)-isoquinciine hydrochioride {161}
were dissolved in 50 ml of dichloromethane and 0.85 mi (6.15 mmuol) of triethylamine
were added. At 0 °C a soiution of 1.08 g (5.0 mmol} of terf-butyl-carbonate in 10 mi
dichioromethane was added dropwise and the mixture was allowed to stand at room

20  temperature overnight. For working up, the mixture was washed twice with H,0, dried
over magnesium sulfate and evaporated, to yield 1.1 g of the desired product, which
could be used without further purification. R; = 1.86 min (Method # 4). Detected mass:!
363.1/365.2 (M+H").

25  4-({-Methylamino-isoguinolin-6-yloxy)-piperidine-1-carboxylic acid tert-butyl ester
(163}



rocntQt NZa)nmQa coVo aciowatttoQOaQowvv n-XLIXx pO 4rdAca>1rrr
reQC CU32272Sz/2Z pyOaQp0O0o-z-zC-zz (DODm OZzZtlC

10

15

20

WO 2007/60024¢ 106 PCT/EP2006/005648

O U\go\ﬁ

_NH

154 mg (0.42 mmol) of 4-(1-Chloro-isoquinolin-6-yioxy}-piperidine-t-carboyciic acid
tert-butyl ester (162) were heated in 15 m! of an agqueocus methylamine-sclution (41 %)
at 110 °C in a sealed tube. After 7h the reaction mixture was evaporated and the
residue was taken up in saturated sodium bicarbonate solution and extracted with ethyl
acetate. The organic layer was separated, dried over magnesium sulfate and the
solvent was removed [. vac. The residue was purified by silica gel chromatography
(ethyl acetate/methano! 5:1). Yield: 45 mg. Ry = 1.14 min (Method # 4}. Detected mass:
358.3 (M+H").

Methyl-[6-(piperidin-4-yloxy)-isoquinclin-1-yll-amine-hydrochloride (164)

4-(1-Methylamino-isoguinoiin-6-yloxy)-piperidine-1-carboxylic acid tert-butyl ester
(163) was converied to the deprotected title compound by the general procedure,

. described in AAVZ, by which 34 mg of the corresponding HCl-salt couid be obtained.
R, = 0,68 min (Method #1). Detected mass: 258.3 (M+H").

Following the synthetic route, described for compound 164, the following compounds
were prepared starting from 4-(1-Chloro-isoguinolin-6-yloxy)-piperidine-1-carboyclic
acid tert-butyl ester (162) and the corresponding amines:



WO 2007/000240 100 PCTIEP2006/005648 Chromatographic resolution of compounds 140 and 143:
The N-Boc protected intermediate, obtained as an enantiomeric mixture of compound 140 and
compound 143, was separated into the enantiomers on a chiral column 5 (Chiralcel OD-H/56 250 x 4.6
mm). The remggalsof/te4arotection group as the final step was performecras/desabedin the general
procedure. The absolute configuration of the stereo centers has not been determined. Compound
140: earlier eluting Boc-protected intermediate; Compound 143: later eluting Boc-protected
intermediate 10 Chromatographic resolution of compounds 141 and 142: The N-Boc protected
intermediate, obtained as an enantiomeric mixture of compound 141 and compound 142, was
separated into the enantiomers on a chiral column 15 (Chiralpak AD-H/40 250 x 4.6 mm). The removal
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CI\F NI//TFA 7.0 g (38.1 mmol) of 6-Fluoroisoquinoline (23) are dissolved in 60 mL of concentrated
sulfuric acid. At OC 10.18 g of N-Chlorosuccinimide are added. After 1h another 5.2g of
N-Chlorosucciminide are added and the solution is warmed to 50C. Two more 5 portions of 5.2 g
N-Chlorosuccginimi dded successively and stirring is continued at il reaction is
complete. Th%gl?gﬁl{%@(ture is cooled to room féfiperature, is poured %%T%g%é%g %%§PJusted to
pH 10 by addition of sodium hydroxide. The precipitate is filtered off, taken up in dichioromethane and
washed with aqueous sodium hydroxide. The organic layer is dried over magnesium sulfate, 10
evaporated and the crude product is purified by preparative HPLC to yield 4.04 g of 5-
Chlor-6-fluor-isoquinoline (151) as trifluoroacetate. R, = 0.97 min (Method #2). Detected mass:
182.011840c Mdrd-i Grirluar@mnisenisegiine! Bretibpbif2enebulibaarhlagder 8pling 2.0 mL of
concentrated nitric acid are added to 2.8 mL of sulphuric acid. Subsequently 350 mg of
6-fluoroisoquinoline (23) are added, the r&action is gyarmed up to room temperature and allowed to
stir overnight. The reaction mixture is poutied 20 on Pc\gré ed with dichloromethane and
adOPJusted to alkaline pH by additiontdf soy yd}'éxide. The aqueous layer is extracted again
with dichioromethane. The dichioromethane eris dried over magnesium sulfate and evaporated to
give 90 mg of 6-Fluoro-5-nitro-isoquinoline, which cdrl be used without further purification. R, _ 1.03

min (Methady##1)o Dateries BEsB A8 G Mi:benzenesulforamide were dissolved in 50 ml of

dichloromethane. 4.08 g (34.3 mmol) of dimethylformamide dimeathylacetal were added

5 and the mixture was refluxed for 2 h. After cooling o room temperafure, the solution
was washed twice with H,O, dried over magnesium sulfate and evaporated. 5.16 g of
the crude product were obtained and used in the next step without further purification.
R = 1.14 min (Method #1). Detected mass: 275.1/277.1 (M+H"),

16 2-Chlcro-N-dimethylaminomethylene-5-[4-(isoguinolin-6-yloxy)-piperidin-1-yimethyl]-

benzenesulfonamide-trifiuoro acetate (169)
i
l N O c
N._ = N f)o
6§\N{”\N/
TFA i

200 mg (0.88 mmol) of 6-(piperidine-4-yioxy}-isoquinoline hydrochloride (124} were
dissolved in 20 mi of methanol and 158 mg {1.56 mmol) of triethylamine were added.

18  After stirring for 15 minutes at room temperature 487 mg (7.78 mmoi) of glacial acetic
acid, 482 mg (1.76 mmol) of 2-Chloro-N-dimethylaminomethylene-5-formyl-
benzenesulfonamide (168), 166 mg (2.64 mmol) of sodium cyanoborohydride and
freshly dried molecular sieves were added and the mixture was refluxed for 3 h. After
stirring overnight at room temperature, the mixture was filtered and the filtrate was

20 evaporated. The residue was dissolved in dichioromethane and washed twice with
saturated sodium bicarbonate solution and brine. After drying over magnesium sulfate
and evaporation of the solvent, the crude product was purified by preparative HPLC,
by which 133 mg of the desired product could be isolated as trifluorcacetate. Ry = 0.87
min (Method #2), Detected mass: 487.2/489.2 (M+H").

25
2-Chioro-5-[4-(isoquinolin-6-yioxy)-piperidin-1-yimethyl}-benzenesulfonamide (170)



25 4-(Isoquinolin-6-yloxy)-piperidine-1-carbocyclic acid-tert-butylester (154) WO 2007/000240 102
PCTIEP2006/005648 O NI 10 10 7.49 g of 4-Hydroxy-piperidine-I-carboyclic acid-tent-butylester are
dissolved in 20 mL of dry dimethyl acetamide. 1.49 g of sodium hydride (60%) are added. Then a
solution of 3.8&god7Reesvisoauinoline (23) is addeghgropwise. The solutienisEhzatedwsB80 C S for 2
hours, then the solvent is removed and the residue is taken up in dichioromethane. The organic layer
is extracted twice with water and then with brine, dried over magnesium sulfate and evaporated to
dryness. The crude product is purified by silica gel chromatography to yield 6.22g of
4-(Isoquinolin-6-yioxy)-piperidine-I- carbocyclic acid-tert-butylester. Rt = 1.32 min (Method #1).
Detected mass: 329.1 10 (M+H+). 6-(Piperid|§4 yloxy)-isoquinoline hydrochloride (124) O N HC! 15
4-(Isoquinolin-6-yloxy)-piperiding<-8afbo 25 ) is deprotected by the general
procedure described in AAV2 tfylel alt. R = 0.20 min (Method #2).
Detected mass: 229.1 (M+H+) JO~Fhe Ts owing exarhplewas 3ynthes "Zﬁﬂ according to this method:
4-Chloro-6-(piperidin-4-yloxy)-isoquinoline hydrochloride (156) CI o

133 mg {0.27 mmol) of 2-Chioro-N-dimethylaminomethylene-5-[4-(isoquinolin-6-yloxy}-
piperidin-‘%-ylmethy!}-benzeneSuifonamida {169) were dissolved in ethanol. After
adding 50 mi of 2N NaOH, the solution was heated to 80 °C for & h. After cooling to
5 room temperature, the mixture was neutralized by addition of agueous HCl and the
solvent was removed i. vac. The residue was stirred with ethanol, the inorganic salfs
were filtered off and the filtrate was evaporated. R = 0.78 min {(Method #2), Detected
mass: 432.1 (M+H").

10 4-(5-Nitro-isogquinofin-6-yloxy)-piperidine-1-carboxylic acid teri-butyi ester (171}

LY o

90 mg (0.47 mmol) 6-Fluoro-5-nitro-isoquinoiine (152) were treated with 4-Hydroxy- -
piperidine-1-carboxylic acid tert-butyl ester foliowing the method described for the
preparation of compound 154.

15
5—Nitro—6~(piperidin-ﬁ—yloxy)-isoqu?moiine~hydrochicride (172)

Iy -

18.5 mg (0.05 mmol) 4-(5-Nitro-isoquinclin-6-yloxy)-piperidine-1-carboxylic acid tert-
butyl ester (171) were deprotected following the procedure, described in AAVZ, by

20 which 12.5 mg of the title compound couid be isolated as HCl-salt. R. = 0.57 min
(Method #1). Detected mass: 274.2 (M+H").

7-Chloro-6-(piperidin-4-yloxy)-isoquinoline-hydrochloride (173)



I N NH CIH using 4-chloro-6-fluoro-isoquinoline (24) as starting material 25 LCMS Method # 2,
retention time 0.56 min, detected mass 263.12 [M+H]+ WO 2007/000240 103 PCT/EP2006/005648
6-(1-Pyrimidin-2-yl-piperidin-4-yloxy)-isoquinoline-hydrochloride (157) O \\ (N N HCI 150 mg of
6-(Piperidine-4-yl ge inoline hydrochloride (124) are dissolved in 10,5 ry. pyridine. 177 mg
of triethylamirﬁé%%x 3% ?hggjof 4-chloropyrimidine arétided and the solut%%ql)shtsgé?%éﬁgaﬁ? 5C for 6
hours. The reaction mixture is poured on brine and extracted three times with ethyl acetate. The
combined organic layers are dried over magnesium sulfate, evaporated to dryness and the crude
product is purified by preparative HPLC. The product is converted into the corresponding HCI salt by
taking 10 up the product in 20 mL of 1 N hydrochloric acid followed by lyophilization. Yield: 47 mg. Rt
= 1.05 min (Method #2). Detected mass: AEH).

6-[1-(4-Trifluoromethyl-pyrimidin-2{y . -yloxy)-isoquinolin drochloride (158)\OFF N/
/N N\ F HCI 15 75 mg of 6-(Piperidine-4- pHsoquikglineM/drochloride (124) are dissolved in 5 mL
of dry pyridine and 5 mL of DMF. 55 mg 2-Chlor-4*tfifluoromethyl-pyrimidine are added and the
solution is stirred at 60C for 3 hours. The solvents are removed in vacuo and the residue is taken up
in brine and extracted three times with ethyl acetate. The 20 combined organic layers are dried over
magnesiu@?Iﬁﬁ%f@%ﬁcﬁﬁf@@t@‘ﬂ%%ﬁwQE’“e {150}, the title compound was prepared by

the same synthetic route as for compound 124. R, = 0.66 min (Method #1), detected

5 mass: 263.1/265.1 (M+H").
Synthetic procedure for the generation of 3, 6-disubstituted isoguinolines

General reaction scheme:

10
F ' F ol
F Step 1 —N’OH Step 2 =
e —————— e o /N
O
174 © 175 176 ©
Oy C
== Ci 8 N-—hoc
Step 3 m Step 4 P
— o e N
177 178

Step 1:

188 g of 5-Fluro-indanone-1 (174) were dissoived in 1.8 of diethy! ether, 50mi of EtOH

saturated with HCl are added at 0°C and 1.1 | of a 15% ethyl nifrite solution in ether is
15 added over 1 hour.

The solution is allowed to sfir for an additional 3 hours to reach room temperaiure, then

the solvent is removed partially and the precipitated product is collected by filtration.

Step 2
20 129 g of the product from Step 1 was added to a mixture of 170g of PCls in 2| of POCls.
Then gaseous HCI was added at 0°C until saturation of the solution was reached. The

remaining mixture was heated to 80°C for 6h, the solvent partially removed in vacuo



the crude product is purified by preparative HPLC. The product is converted into the corresponding
HCI salt by taking up the product in 20 mL of I N hydrochloric acid followed by lyophilization. Yield: 29
mg. Rt = 1.69 min (Method #2). Detected mass: 375.1 (M+H'). 25
6-(1-Cycloprogyl-pipamiotae4-yloxy)-isoquinoline-hydygehloride (159) WO 2B80T/000@AR5e8
PCT/EP2006/005648 ' N HCI 300 mg (1,13 mmol) 6-(Piperidine-4-yioxy)-isoquinoline hydrochloride
(124) are dissolved in 10 mL of methanol. 202 mg of triethylamine, molecular sieves 4A, 600 mg of
glacial acetic acid, 871 m ™ Etho ploxy)_trimet }|_ i ane and 101 acid. g of . ¢ y ~+Cloproy--, mg 5 of
sodium cyanoborohydrate are added successively and the reaction mixture is heated under reflux for
6 hours. The reaction mixture is cooled to room temperature, 6 mL, of 2N sodium r‘g/&ﬁﬂde are added

and the rezaoihmpesides was U roNESHARE RURRSDICRAN TR S IOTRET

dichlorome dg;gagc%tgmgmmmﬁgdlum hydroxide and brine, dried with sodium sulfate,
evaporated to dryness and the crude 10 material is purified by preparative HPLC. The product

fractions are evaporated, the product is taken up in 2 N hydrochloric acid and lyophilized. Yield: 60
mg. Rt = 0. s%m'm (Method #1).Detected mass: 269.2 (M+H").

4-(2-Ogy- 'S§’§$ %‘”'Qa\d @_rﬁ%ﬁ g%&ﬁ@m&%@alﬂmmm@m (KSRL £18 y90 mi HI5 3.97 g

(22.12 mmol qumolln- piperidine-l-carboxylic acid tert-butyl ester (154) are dissolved
in 100 ml of &} cﬂ@ﬂf@m%@%@éf@i R eeghorHR I HEs ReRiie LR L 48R4 50™8) are added at

room temperature. Lhe rastanmidieistaiteadieny handihen gyashbthwresatitiéddd sodium

bicarbonate- solutlon Th
product is lsoiated by filtration.

10 Step 4:
16.5 g of N-Boc-4-hydroxypiperidine were dissolved in 210m! of diglyme and treated
with 4.1g 50% NaH under nitrogen. The resulting mixture was stirred for 1h at room
temperature, then 14.8 g of the product from Step 4 was added. The mixture was
aliowed to stir for 1 day at room temperature, then 100 mi of toluene were added and
15  the resulting mixture was washed with water 3 fimes. The organic phases were

collected and the soivent was removed in vacuo.

\‘{/\:(j/ —CN boc @ Step 5
a2 o=

2 ey
R i
N FH 180

Step &:



20 aqueous phase is separated and extracted with dichioromethane. The combined organic layers are
dried over magnesium sulfate and evaporated, to yield 4.19 g of crude material, which can be used for
further conversion without purification. Rt = 1.46 min (Method #1). Detected mass: 345.2 (M+H+). 25
1-Chloro-6-(piperidin-4-yloxy)-isoquinoline-hydrochloride (161). WO 2007/000240 105
PCTIEP2006/5838%8 X 111H HCl €135 g (10.76 Famol) PCT/EP2006/005648
4-(2-Oxy-isoquinolin-6-yloxy)-piperidine-1-carboxylic acid tert-butyl ester (160) were dissolved in 250
ml of HCl-saturated ethanol at 50 'C. The clear solution was concentrated i. vac. and the residue was
refluxed in 50 ml POCI3. After 3 5 h the POC13was removed i. vac. and the residue was taken up in
H20. The pH was adOPJusted to 11, by adding sodium hydroxide and the aqueous solution was
extracted twigerythf distnpoome tteand Helcamubiniedisrgbthie Eyesspuatingriadioeairanagnesium
sulfate and_gevapor to dryness, Th ' S Pprifi I tive_ HRLG, hich the title
compound E\’)ﬁ%@ﬁ%ﬁé@%ﬁfag?ggé%t%%tﬁr%i%@vg%’ czﬁcngrﬂﬁv%ffzg ?ﬁ%‘g\%gﬁggﬁ)ﬁ% nég HCl-salt by
dissolving HhaNTORitP R areladded o WsoresulosHinbdiiens ierieg 30 ieloRindar gdtipgeMethod
#1). Detecmsm?égta%ﬁ%j%%wtbﬁ&ﬁnék.qmg&rmgmmmweﬂ)mm,fa"m@egb%mw'c acid
tert-bu%yl ester (162) N NYO 0 C|] 15 .

removed in vacuo and the residue is subOP Jected to chromatography on a HPLC

system.

Step 6:
The products of Step S are dissolved in 5 mi of ethanol saturated with gasecus HCL
10 After stirring for 5h the desired product is isolated by removal of the solvent in vacuo.

All 3,5 6-trisubstifuted derivatives were synthesized according fo the procedure
ilustrated. by the synthesis of compound 184. For synthesis of compound 185,
acetamide was used as amine component in the Pd coupling step.

15

Synthesis of 4-(5-Bromo-3-chioro-isoquinclin-G-yioxy)-piperidine-1-carboxylic acid tert-

butyi ester (181)
Br O
RSCATA
| o
N. =

20 200 mg of 4-(3-Chioro-isoguinolin-8-yloxy}-piperidine-1-carboxylic acid teri-butyl ester
(178) were dissolved in 5 m! of CH;CN and heated to 85°C. Then a mixture of 148 mg
of N-bromosuccinimide and 9 mg of AIBN was added as solid and the resulting mixture
was heated to reflux for 1h. The solvent was removed in vacuo and the residue
subQOPJected to flash column chromatography. The yield of the isolated product was

25 41%

LOMS : detected mass :1441.03, R= 2.41 min (Method #1)

Synthesis of of 4-[3-Chioro-5-(4-fluorc-phenyi)-isoquinolin-6-yloxyl-piperidine-1-
carboxylic acid tert- butyl ester (182)



1.23 g (4.11 mmol) of 1-Chloro-6-(piperidin-4-yloxy)-isoquinoiine hydrochloride (161) were dissolved
in 50 ml of dichloromethane and 0.85 ml (6.15 mmol) of triethylamine were added. At 0 C a solution of
1.09 g (5.0 mmol) of tert-butyl-carbonate in 10 ml dichloromethane was added dropwise and the
mixture was aloweki/foegtand at room 20 temperatujg®vernight. For work®fgiks;284e'4¥isttire was
washed twice with H20O, dried over magnesium sulfate and evaporated, to yield 1.1 g of the desired
product, which could be used without further purification. Rt = 1.86 min (Method # 4). Detected mass:
363.11365.2 (M+H+) 25 4-(1-Methylamino-isoquinolin-6-yloxy)-piperidine-l-carboxylic acid tert-butyl
ester (163) WO 2007/000240 106 PCT/EP2006/005648 O N NUO NH 0 154 mg (0.42 mmol) of
4-(1-Chloro-isoquinolin-6-yloxy)-piperidine-l-carioxclic acid tert-butyl ester (162) were heated in 15 ml
of an aqueous methylamine-solution (41 %) at 110 C in a sealed tube. After 7h the reaction mixture
was evaporated and the 5 residue was taken saturated sodium bicarbonate solution and

R HHE

extracted with ethyl acetate. The organic lay¢ separated, dried over magnesium sulfate and the
solvent was removed i. vac. The residue was d by silica gel chromatography (ethyl
acetate/methanol 5:1). Yield: 45 mg. Rt = 1.14 nin (Method # 4) Detected mass: 358.3 (M+H"). 10
Methyl-[6-(piperidin-4-yloxy)-isoquiiblj v it

150 mg of 4-(5-Bromo-3-chioro-isoquinolin-6-yloxy)-piperidine-1-carboxytic acid tert-

buty! ester (181) were dissolved in a mixture of 9 mi of dioxane and 3mi of water, 47mg

of 4-fiuoro-benzene-boronic acid, 47mg of NaZCC‘g and 40mg of Pd(PPhs), were added
‘5. and the resuliing mixture was heated to 100°C for 6h. The solvent was removed in

vacuo and the residue subOPJected to chromatography on a HPLC system. Yield:

44%

LCMS : detected mass :457.22, R, = 2.45 min {Method #1)

10  Synthesis of 4.[5-(4-Fluoro-phenyl)-3-(3,4,5-trimethoxy-phenylamino)-isoguinolin-6-
yloxy]-piperidine-1- carboxylic acid tert-buty! ester (183)

F

O
Qr

70 mg of 4~[3—Ch|0r0~5~(4-ﬂu0ro—pheny%)-isoquino[in—ﬁ—yioxy}-piperidine—1—carboxyiic

acid tert- butyl ester{182) were dissolved in 7mi of toluene, 20mg of Pd{OAL),, 60 mg
15  of XANTHPHOS, 400mg of Cs,CO; and 30 mg of 3,4,5 trimethoxyaniline were added

and the resulting mixture was heated to 100°C for 8h. Then the solvent was removed



/NH 4-(1-Methylamino-isoquinolin-6-yloxy)-piperidine-I-carboxylic acid tert-butyl ester (163) was
converted to the deprotected title compound by the general procedure, 15 described in AAV2, by
which 34 mg of the corresponding HCI-salt could be obtained. Rt = 0,69 min (Method #1). Detected

mass: 258.3 (Vs kel oballowing the synthetic route, described for compou fhe following
compounds \%)re %r’gpared starting from 4-(1-Ch|o?6ﬁsoquinolin-6-onxy)Ppgpliér?fé’?nea?carboyclic 20

acid tert-butyl ester (162) and the corresponding amines: WO 2007/000240 PCT/EP2006/005645 O
-Crrra)6ECNcocoCP~0co OOO +coNNhAN NNCHDUVOOOO HrrNrrrQLB
a)C=E1.0OtieEccaF-c O>c

in vacuo and the residue subOPJected to chromatography on a HPLC system. The
yield of isolated product was 24%
LCMS : detected mass :604.17, RT = 1.81 min (Method #1)

5  Synthesis of [5-{4-Fluoro-phenyl}-6-(piperidin-4-yloxy)-isoquinoiin-3-yi}-(3,4,5-
trimethoxy-phenyl)- amine (184)

\ F
~o o
/o@ ®
N 1 R O
N._= NH

20 mg of 4-[5-(4-Fluoro-phenyl}-3-(3 4,5-trimethoxy-phenylaminoj-isoquinolin-6-yloxy}-
piperidine-1- carboxylic acid tert-buty! ester (183} were dissolved in 5 ml of ethanol

10 saturated with HCl (gaseous). The resulting mixture was stirred for 1h, then the soivent
was evaporated and the product collected. Yield: 85%
LCMS : detected mass :503.22, R¢ = 1.22 min (Method #1)

Detected
No. Compound RT Method .
Mass [MH]
H N
185 2 | o= O_C 0.12 #2 244 14
N~
HCH

o) NH
186 ﬁ/ 019 | #2 286.18
HN F
N .




I-c: rEagr(naWENNcUUOU c00=S 00/\\z iz/\z\z(r)Cz r0toWO 2007/000240
108 PCTIEP2006/005648 2-Chloro-N-dimethylaminomethylene-5-formyl-benzenesulfonamide (168) O
O HO CI 5.0 g (22,8 mmol) of 2-Chloro-5-formyl-benzenesulfonamide were dissolved in 50 ml of
dichloromethaie 26:084484.3 mmol) of dimethylforyagmide dimethylacetaP GRFEGHAEG4E and the
mixture was refluxed for 2 h. After cooling to room temperature, the solution was washed twice with
H20, dried over magnesium sulfate and evaporated. 5.16 g of the crude product were obtained and
used in the next step without further purification. Rt = 1.14 min (Method #1). Detected mass:
275.1/277.1 (M+H+). 10

2-Chloro-N-dimethylaminemethylene-5-f4-({isoguinetin-6-ylexyrpiperidin=t=ytmeth i]-Datected
benzenesuylfongmide-frifluoro acetate~(19 d RT | Method
RG] %2)% Mass [MH"]
| S
NP
0.17 #2 335.21
|
N\ / \/
l RN
N o HCH
. #2 335.21
188 LR O__CNH 1.02
(ol
{ S
N - HCI
189 H__ O_CNH 1.02 #2 335.21
o0l
l =
No HCt
180 1.02 #2 335.21
HN NN O—CNH
N A~
i RN
N_ o HCI
191 N O_CNH 1.02 #2 335.21




N//N1/0 TEA O 1200 mg (0.88 mmol) of 6-(piperidine-4-yloxy)-isoquinoline hydrochloride (124)
were dissolved in 20 ml of methanol and 158 mg (1.56 mmol) of triethylamine were added. 15 After
stirring for 15 minutes at room temperature 467 mg (7.78 mmol) of glacial acetic acid, 482 mg (1.76
mmol) of 2-C -N-dimethylaminomethylene-5-formyl benzenesulfonamide (168), 166 mg (2.64
mmol) of sod%%‘}%’%@gﬁohydride and freshly drié#molecular sieves Wg?%TéEggg%h/g%sga the mixture
was refluxed for 3 h. After stirring overnight at room temperature, the mixture was filtered and the
filtrate was 20 evaporated. The residue was dissolved in dichloromethane and washed twice with
saturated sodium bicarbonate solution and brine. After drying over magnesium sulfate and
evaporation of the solvent, the crude product was purified by preparative HPLC, by which 133 mg of
the desiref product could beiSolated as trifluoroacetate. Rt = (.87 min (Method #2)pkyigeied mass:
487.21489.2 (MeH4).125 2-Chloro-5-{b(gemuidolin-6-yloxy)-piperitin-1-yattbsilj{benzenesulfonamide
(170) WO{2007/000240 109 PCT/EP2006/005648 CI GQflcQiO NH2 133 mg (O.Z;ﬁﬁ’ﬁﬁﬁfﬁf}
2-Chloro-IN=-gimethylaminometnylene-5-[4-(iSoquinolin-6-yioxy
piperidin-1-yimethyl]-lhenzenegulfonamide (169) were dissolved in ethanol. After |adding 50 ml pf 2N
NaOH, the solution was heagé 60 C for 6 h. After cooling tq 5 room|temperature, the mixture was

neutralized by% dition of agquegss HCI and the solvent was rem10§§d . vag,. Thejresi as stirred
with ethanol, tl Inorganic salts were filteredoc)_f_l‘_{i'rﬁ\tgg filtrate was eyapo gted_ Rt =2'0778"min
(Method #2), Detected masst'%32: | g _/
AN N
7"
— M
o HO

193 HE O—CNH 121 | #2 349.21

HCi
194 011 | #2 329.34

@ HO

185 0.17 #2 371.32




10 4-(5-Nitro-isoquinolin-6-yloxy)-piperidine-1-carboxylic acid tert-butyl ester (171) NO2 \OIl::/ON
fOl O 90 mg (0.47 mmol) 6-Fluoro-5-nitro-isoquinoline (152) were treated with 4-Hydroxy-
piperidine-1-carboxylic acid tert-butyl ester following the method described for the preparation of
compound 15¢:glidriNizer6-(piperidin-4-yloxy)-isogujgoline-hydrochloridepr@m2p2060is544C1 N /' YO
N 18.5 mg (0.05 mmol) 4-(5-Nitro-isoquinolin-6-yloxy)-piperidine-I-carboxylic acid tert- butyl ester (171)
were deprotected following the procedure, described in AAV2, by 20 which 12.5 mg of the title
compound could be isolated as HCI-salt. Rt = 0.57 min (Method #1). Detected mass: 274.2 (M+H").
7-Chloro-6-(piperidin-4-yloxy)-isoquinoiine-hydrochloride (173) WO 2007/000240 110

PCTIEP2006/005648 Q Jr'Y~k, " v NH HCI Cl Starting-from-Z-Chlorg-6-flucro g:gwogin% (450),
the title compound wass prepared by the same synthetic route as for co nd,1p4 H&iectRB6 min
(Method #1), d&fected Eempoine RF CqTHHRHRK Mass [MH*]
l
0
196 .18 #2 316,21
HNY%\ . O-(—\NH
N
;N
NW/
197 H 1.18 #2 322.25
HN | N HC
N~
198 HNWO_CNH 1.18 | #2 312.18
; .
N HCI
-~
¢
d
199 1.28 #2 380.30
HN ; PN O-CNH
”\/‘\/}
HO




5 mass: 263.1/265.1 (M+H1). Synthetic procedure for the generation of 3,6-disubstituted isoquinolines
General reaction scheme: 10FF\_NOHF\CI Step 1 Step 2j):;-,151 01740175/176 Cl F C{ClI
O-( N-boc Step 3N Step 4 ~~JJ 177 178 Step 1: 188 g of 5-Fluro-indanone-1 (174) were dissolved
in 1.81 of die | of EtOH saturated with HCI are added at 0C, an 15% ethyl
nitrite solutior??‘r,lJ mﬂfggh& added over 1 hour. Th&'lution is allowed t%gt?&fgz&ggéog%zﬁional 3 hours
to reach room temperature, then the solvent is removed partially and the precipitated product is
collected by filtration. Step 2 20 129 g of the product from Step 1 was added to a mixture of 170g of
PCI5 in 21 of POCI3. Then gaseous HCI was added at OC until saturation of the solution was
reached. The remaining mixture was heated to 60C for 6h, the solvent partially removed in vacua WO

2007/000240 ill PCT/$P20061005648 and the residue was hyldrolyzed on a crushef:#tetivater
mixture. The ph&ipitated product is [BTERSWS filtration. Step|3 531554 Maiisdu t fiam oﬁflﬁ?}z were
added to a mixture of;740m1 HOAc and 330 ml HI (57%) containing 589 of red plhospﬁ'u ous: After
heating toreflux for 4 hours, the |,
O._ N i N 0
N _z NH
200 0.63 #2 385.28
AN
ok
N o
0. N ‘ N
;/ N = NH
201 s 0.2 #2 388.34
I o
o N 0
IDORS
N NH,
202 ' 7 0.18 #2 369.30
N
Qc,
N 0
O N N
H N = N3]
203 N 0.2 #2 400.27
/\
A




solution was treated with concentrated NaOH (until pH = 8) and the precipitated product is isolated by
filtration. 10 Step 4: 16.5 g of N-Boc-4-hydroxypiperidine were dissolved in 210m1 of diglyme and
treated with 4.lg 50% NaH under nitrogen. The resulting mixture was stirred for 1h at room
temperature, thend4@qg4af the product from Step 4wgs added. The mixteVERgoeHmase to stir for 1
day at room temperature, then 100 ml of toluene were added and 15 the resulting mixture was washed
with water 3 times. The organic phases were collected and the solvent was removed in vacuo. N CI |
\ O~N-bo{ Step5 R 178/~ N --(N-boc Step6 RY,179aRaN10O-(N-HN 180~/ Step 5: WO
2007/000240 1 12 PCT/EP2006/005648 100 mg of compound 178 and 1.1 equivalents of the

corresponding-aniline are dissolved.in 5 ml of dioxane-350-mg-e+Gs2C0320mg-o-Rd{OAe)2and 60
mg of XANTHPHOS are added and the resulting mixture is heategwto remegger n ntjl the
starting materi % corjsumed. (reacti?r? ’i’gpr%%rr‘ﬁ!tored by LCMS) The sofvent is 5 reragdint/acuo and
the residue_is subOPJected to chromatography on a. HPL C.system.Step 6: The products-of Step 5
are dissolvied in 5 ml gf ethanol saturated with gaseous HCI.
O N I N
N oz MOl N
N
204 a 0.16 | #2 455.27
OI,K
N 0
O._ N i N
;/ N_ o RO NH
N
205 [ j 0.16 #2 483.34
NH
‘\/N\/
H
0. _N 1 N o}
j N_ o HCI WH
206 - 0.16 #2 43428
=" N
S |




10 After stirring for 5h the desired product is isolated by removal of the solvent in vacuo. All
3,5,6-trisubstituted derivatives were synthesized according to the procedure illustrated. by the
synthesis of compound 184. For synthesis of compound 185, . acetamide was used as amine

componen

4-(5-Bromo-

ti

g

SGRERIn
[oro-1Isoquino

g step. 15 Synthesis of

lin-6-yloxy)-piperidinetZ&arboxylic acid tert- BUTaSter (181) Br O Cf

O--( N4 0---~ 20 200 mg of 4-(3-Chloro-isoquinolin-6-yloxy)-piperidine-I-carboxylic acid tert-butyl ester
(178) were dissolved in 5 ml of CH3CN and heated to 85C. Then a mixture of 148 mg of
N-bromosuccinimide and 9 mg of AIBN was added as solid and the resulting mixture was heated to
reflex for 1 h. The solvent was removed in vacuo and the residue subOPJected to flash column

chromatodraphy. Thelyield of the isolated product was 25 41% LCMS}: detected magsadk 03, Rt=
2.41 min (Methdusl #1); Synthesis of oC4#¢®&hidro-5-(4-fluoro-pheRyl)-isobigthalih-6- ony)[-pipgri ine-I -
carboxylic|acid tert- biityl ester (182) WO 2007/000240 113 PCT/EP2406/005648 BasR\IMYEd//, O
y O 150 mgof4=(5-Bromo-3-Thoro-isoquinofin-6-yioxy)-pipefidine-i-garboxylic acid tTert butyl ester
(181) were dissolved in a mixture:df 9 ml of. dioxane and 3m1 of water; 47mg of
4-fluoro-benzene-borgnic acid, 47mg of O%ﬁg of Pd(PPh3)4 were added
N~
208A @ 0.15 | #2 452.30
O
Q CHIRAL
207 Q 015 | #2 403.25
NH o O
T O
i =
N.
208 TS O\CNH 102 | #2 32117
N7
HCl
N
| =
0 #2 32117
208 M \ o 1.02
| NH
N~




5 and the resulting mixture was heated to 100C for 6h. The solvent was. removed in vacuo and the
residue subOPJected to chromatography on a HPLC system. Yield: 44% LCMS : detected mass
:457.22, Rt = 2.45 min (Method #1) 10 Synthesis of
4-[5-(4-Fluoroxahaieykedz{8,4,5-trimethoxy-phenylagwio)-isoquinofin-6- yloxypipmuicinssts carboxylic
acid tert-butyl ester (183) OOF ~0-01 NN O O 70 mg of
4-[3-Chloro-5-(4-fluoro-phenyl)-isoquinofin-6-yloxy]-piperidine-I-carboxylic acid tert- butyl ester(182)
were dissolved in 7m1 of toluene, 20mg of Pd(OAc)2, 60 mg 15 of XANTHPHOS, 400mg of Cs2CO3
and 30 mg of 3,4,5 trimethoxyaniline were added and the resulting mixture was heated to 100C for 6h.

Then thej R2006/005648—ir-vacue-and-thetesidue
sub(r)PJec¢ted to chromatography on HPLﬁ stem. The yield %Siso atﬁg}t%QpL ct S8 LCMS
detected massh%m.l ,RT=1.81 m%ﬁompe% ’3 #1) 5 Synthesis of Mass [MHT]
[5-(4-Fluoto-phenyl)-6-(pipe(din-4-yloxy)-isoquinojin-3-yil-(3 4 5- trimethoxy-phenyl)- amine (184) ~(r)
OF 06sNNH20mgof
4-[5-(4-Fluoro-phenyl)-3-(3,4,5-thimethoxy-phenyiamino)-isoquinolin-6-yloxy]- piperidine-1- carbpxylic
acid tart-butyl ester (183) were dissolved in 5 ml of ethanol 10 saturated with HCl{(gaseous). The
resulting mixture wasistirred fof 1 h, then the solvent
240 HN Xy o 1.08 #2 321.17
ii ’M-{
N —
HO
Y
N\(N
211 HNL O‘CNH 0.85 #2 322.17
|
199
HC
Y
NYN
212 NSy O—CNH 0.85 #2 32217
HCH
HC!
o
=
213 | =z 0.88 #2 351.18
R A
N~




was evaporated and the product collected. Yield: 85% LCMS : detected mass :503.22, Rt = 1.22 min
(Method #1) Detected No. Compound RT Method Mass [MH'] 185 HZN \ NH 0.12 #2 244.14 Hap
NH 186 0.19 #2 286.18 HN N~ \ WO 2007/000240 115 PCT/EP2006/005648 Detected No.

Compound é? ss [MW] Nr 187 0.17 #2 335.21 HN C--NH ~ .02 #2
335.21 HN w&% ﬁgfg%fHN oNH 1.02 #2 335.211REHCI 190 HN O NHI%JSQE%%%@%%L&

c o RT | Methog | Corected
. OImpoun emnd .
No P Mass [MH"]
H
O/
S
214 P 088 | 351.18
E 1"_-——""\-\
i e’ SR © NH
Ne
HCI
o
e
215 L 103 | #2 350.19
L O
N
o8
216 BN o—CNH 4 42 380.20
P
HG
O—
e
217 B~ O—CNH 1 2 380.20
P
Ha




I\N/HCI/~ 191 HN | o-( NH 1.02 #2 335.21 N//~1 WO 2007/000240 1 16 PCT/EP2006/005648 1
Detected No. Compound RT Method Mass [MHO] 192 1.32 #2 335.20 HNH Il ~if N N HO 193 HN
O-CNH 1.21 #2 349.21 N N HCI 194 0.11 #2 329.34 HN O-CNH N 195 0.17 #2 371.32 |1 -cw N WO
2007/000240v4 243 @ibiE402006/005648 Detected Nz Compound RT MetPOTEP2806/065648

- Method Detected
d etho .
Ne. Compoun Mass [MH']
i =z
=
218 PN O-Cm 085 | #2 335.18
|
N AP
H
F HCI
| N
219 7 1 #2 339.16
HN ! e O—CNH
N =
l l
G i SN
220 7 o 1.05 | #1 380.20
HN H \ O—CNH
N
\0 HC
221 1.06 | #1 378.18
8]
NH PN o]




Mass [MH J 0196 0.15 #2 316,21 I N Nr 197 0--< NH 1.18 #2 322.25 HNI\\HC! Nr/ 0\ 198 HN \\
CNH 1.18 #2 312.18 N HCI O~ O #2 380.30 199 C NH HN\\0.. .NH N r / HC| WO 2007/000240 1 18
PCTIEP2006/005648 No. Compound RT Method Detected Mass [MH"] H O N O N NH 200 0.63 #2
385.29 N

WO 2007/006240 194 PCT/EPZ006/005648
Detected
No. Compound . =41 Method .
Mass [MH"]
\o HCI
o
222 1.17 #1 378.18

HCI
o)
\
223 1.12 #1 378.18

H
o}
224 ‘ o \ 1.04 #1 408.10
NHi SN Q
P NH
.
M
O
225 \ 1.04 #1 408.18




\OJ /HGJN//NH 201 C)N 0.2 #2 398.34 HON O Pd//CNH 202 0.18 #2 369.30 QO H ON O\"N
203 N 0.2 #2 400.27 WO 2007/000240 119 PCT/EP2006/005648 Detected No. Compound RT
Method Mass [MH+] o o H py//HCI NH 204 0.16 #2 455.27 oo NOH N N 205) 0.16 #2 483.34 N

HN WO 2007/000240 195 PCT/EPZ606/005648
b 2T | Method Detected
¢ etho
No. Compoun Mass [MH"]
) HCL
O
226 0.85 #1 378.18
NSNS YT
il
N\)\/ k/NH
\
e
—
227 o 1.1 #1 432108
NOOW:
NE L \ONIH
O,,-—‘
_0
o
~
228 1.02 #1 410.21
HN ~ 0
0
230 al 1.12 #1 384.15
HN . o
Ni - NH




" ONOCHH206-N0.16 #2 434.26 / N WO 2007/000240 120 PCTIEP2006/005648 Detected No.

Compound RT Method Mass [MH] ao H N rr CHG'H 206A N 0.15 #2 452.30 i Y CHIRAL 207 0.15
#2 403.25 NNoONH tili N/208 HN 0 1.02 #2 321.17 \~./NH HCI N\ 209 1.02 #2 321.17 HN Ol
NH

WO 2087/006240 126 PCT/EP2006/005648
Detected
No. Compound RT Method .
Mass [MH]

O
231 Q 128 | #1 412.20

/
HNE\ G
Nz NH

F.‘
0% HCI
F
F
.232 ; 1.31 #1 _ 404 .16

HNl\\O
N/g/ NH

O/
HC
233 %O 1.15 #1 433.22
in:
HN ‘ S O
N = NH
F
O\'[L‘F HCI
O
234 1.25 #1 400.15

HN‘\ O
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WO 2007/000240 121 PCT/EP2006/005648 Detected No. Compound RT Method Mass [MH1 N IQ~I
HN I\\0 ~n~ 1.06 #2 321.17 210 n NYN 211 wN \ - CNH 0.85 #2 322.17 riHCIn NN 212 HN\C
CNH 0.85 #2 322.17 HCI HCI 0213 0.89 #2 351.18 WO 2007/000240 122 PCT/EP2006/005648
Detected No.@mpaatsRT Method Mass IMH'| H@0 214 0.89 #2 351.£8T/EP2606/065648

c d RT | Method | Doreoted
SIMPOoUn SN
No. P Mass [MH']
, g
235 i S 5 139 | #1 44221
M
i ; NH
el NN
HCH
236 1 #1 350.19

237 0.98 #1 350.19

HCH

Cl

238 1.13 #1 414.18

239 HN 1.03 #1 364.20




O NH HO 0215 1.03 #2 350.19 rw o-( NH 216 1 #2 380.20 N HO o, 217, O-{ NH 1 #2 380.20 HO
WO 2007/000240 1 23 PCTIEP2006/005648 Detected No. Compound RT Method Mass [MRS] 218 a
w 0.95#2 335.19 f\\ig FU FHCI ~N 219 1 #2 339.16 HN C-CNH N p 6 1.05 #1 380.20 220

W 2007/000240 128 PCT/EP2086/005648
c g - Method Detected
. ompoun etho
No P Mass [MH"]

E

‘—_&F m

O

F

- F

240 \, 0 1.5 #1 450.14
HN R »

/

C HCI
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HNI\\O
Ne P NH
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HN O-CNH p Ha 221 F1.06 #1 378.18 ONH o N//NH WO 2007/000240 124
PCTIEEP2006/005648 Detected No. Compound RT Method Mass [MH4] \O /\ HG 222 NH_ Q 1.17
#1 378.18 N -OH Ha O 223 1.12 #1 378.18 NHO NH 0-/\HO 0 224 0\V~ 1.04 #1 408.19 r41 0O

N O-/ ~ HO @vo 2067/069240 120 PCT/EP2006/005648
§ =T Method Dietecied
elnd
No. Compoun Mass [MH']
Ne__ N/ HO!
7
244 = 0.83 #1 .| 35221

—N
N/ HC _
\ /
245 0.73 #1 32217

- N HCH
\ />
N
248 N | 0.84 #1 350.20

0.85 #1 33519

247 HN ; . o
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2250 1.04 #1 408.19 WO 2007/000240 125 PCTIEP2006/005648 Detected No. Compound RT
Method Mass [MW] HCI/\ 0226 0.95#1 378.18 HNONLNHO 22701.1#1432.19 N11OKNH
d- 0228 1.02 #1 410.21 HNO N NH '0230ci 1.12 #1 384.15 HN N // 0--ONH WO 2007/000240

126 PCTIEPZQ06/A9%R38 Detected No. Compound RT Method Mass [Mii, 231 4. 2841, 412.20 HN

Detected
No. Compound RT Method .
Mass [MH"}
__ HCH
N
248 \ 7/ 1.05 #1 342.20
HN O~
e |
(N K/NH
HC
249 1.1 #1 348.21
HiN i N 8]
N = NH
Ci
HCI
250 : 1.4 #1 368.15
HN\H/\}/\\\/D
N\/\/ NH
F
e
F
251 1.33 #1 420.14
HN I ™ O
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F O/HC-1 F2321.31#1404.16 HNON//NH O" HG 2330 1.15#1 433.22 NHHNO\ NNH FO
_F 0 2340 1.25 #1 400.15 HN N WO 2007/000240 127 PCT/EP2006/005648 Detected No.
Compound RT Method Mass [MH] O o#1442.21 235 HN o0 1.39 Ha N~// ~rn

WO 2067/600240 134 PCT/EP2006/005648
C d RT Method Detected
etho
No. ompoun Mass [MH"]
cl
252 1.12 #1 368.15
HN )

I SN N
N ' NH
HCI AN S~

G E
1.04 #1 354.14
HMN k N Q
= U}
HC

253

254 1.07 #1 348.21
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S
] HCI
O
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c>--,._ HCI 236 \/1#1 350.19 NHON//NH O 237\/NH\0 0.99 #1 350.19 HCI Cl 238 1.13 #1
414.16 HN HCt N NH / o0\ 239 HN 0 1.03 #1 364.20 N NH HK) WO 2007/000240 128 PCT/EE

P2006/005648 Detected No. Compound FAT Method Mass (MH1 FF HC O 2400 1.5 #1 450.14
HN o ~CNH /

WG 2007/000240 132 PCT/EP2006/005648
Detected
No. Compound RT Method .
Mass [MHT]

G
s | 7 111 | 52727
o/ E vy
F
o O>k§'_
v
257 O 1368 | #1 54021
N N [§] ,
T C
v

HO

P s Ao
258 115 | #1 546.26

HC
O
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p HCI 241 /0.99 #1 380.20 HN O N =,~,'ONH F 242 [ O F 1.25 #1 400.15 FN --CNH Ha 243 0.75
#1 315.18 HN O N NH WO 2007/000240 1 29 PCT/EP2006/005648 Detected No. Compound RT
Method Mass [MW] N /HG 244 0.83 #1 352.21 HN o _ N~NH -N HCI N\/2450.73 #1 322.17 HN

O K NH N HG'g 2007/000240 133 PCT/EP2006/005648
4 . Method Detfected
. C n etho .
WNo ompou Mass [MH']
/
0 I
O N\
o
/
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O
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O
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o |
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N~ 246 HN C 0.84 #1 350.20 N ONH\/N 247 FN N o\ ow 0.85 #1 335.19 spa WO 20071000240 130
PCT/EP2006/005648 Detected No. Compound RT Method Mass [MH'] Ha 248 N\/ 1.05 #1 349.20
HN O~~ NH Ha 249 1.1 #1 348.21 HNO N/KNH CIHCi 250\/1.1 #1 368.15 HN O NH F S-+F
HO F 251 1.33 #1 420.14

O 20077600240 134 PCT/EP2006/005648
Detected
No. Compound RT Method .
' Mass [MH]
HCI
0
264 \ 1.03 #1 364.20

HIN, C
I SN

O\
265 1.41 #1 380,22
= NH

4-Ethyt -8-(piperidin-4-yloxy)} —isoquinoline (266)
O

ClH

5 The compound 266 was synthesized in a similar fashion as described for compound
90, using ethyl indide. LCMS Method # 1, retention fime 0.98 min, detected mass
257.31 [M+H]"

10 Also using the same reaction sequence as for the synthesis of 8-Fluoro-isoguinoline
(23}, the following two compounds were cbiained:

8-Chloro-6-flucro-isoquinoline (267)



N //0--NH WO 2007/000240 131 PCT/EP2006/005648 Detected No. Compound RT Method Mass
[MH] ¢l 252 1.12 #1 368.15 HN O HCIN//LNH O 25310 1.04 #1 354.14 NH Ha HO 254 1.07 #1
348.21 O--CNH 0 HG 255 1.15 #1 456.23 NH O OH N /WO 2007/000240 132 PCTIEP2006/005648

Detected No.wppmsoshR T Method Mass [MH'] 0448 0/ PCT/EP2006/005648
l Ry TN F
N~~~
Ci

R: = 0.83 min (Method #1). Detected mass: 182.12 (M+H").

5  B-Fluoro-7-Methviisoquinoline (268}

B F
N~
Ry = 0.70 min (Method #TOP). Detected mass: 162.3 (M+H").

8-Chloro-8-(Piperidin-4-yloxy)- isoguinoline hydrochioride (269)

F 7
N, = NH
Cl

8-Chloro-6-{Piperidin-4-yloxy)- isoquinoline hydrochloride (269) was obtained in a

10

simitar fashion as described above for the synthesis of (124), starting from 267
R, = 0.63 min (Method #1). Detected mass: 263.14 (M+H").

15  6-(Piperidin-4-yloxy)-7-Methyl isoquinoline hydrochloride (270)

D s

6-(Piperidin-4-yloxy)-7-methyi isoquinoline hydrochioride (270) was cbtained in a
similar fashion as described above for the synthesis of (124), starting from 268
R; = 0.64 min (Method #1). Detected mass: 243.18 (M+H").

20
The following set of compounds was obtained the same way, following the reductive
amination procedure used fo obtain examples 83-123 using 268, 129 or 270,



0256 #1 527.27 NHCONH NFF O 257/4,~1.36 #1 540.21 NHO\~NFi OHaO O O 258 /0
1.15 #1 54626 NH O NI ~PIH Ha O ~' O 259 1.07 #1 486.24 NH' O~ //~NH WO 2007/000240 133
PCT/EP2006/005648 Detected No. Compound RT Method Mass [MW] o

WO 2007/000240 136 PCT/EP2006/005648

respectively and the corresponding aldehydes as starting material. All LCMS in the
foliowing tables were obtained using LCMS method #2,



0 260 1.08 #1 527.27 NHON NH O HC3 0261 0.95#1 364.17 HN O -ONH O/ /0\ 0\ HCI 262 1.08
#1 450.24 HN~\0oN-/NH O~ HO 263 1.14 #1 486.24 NH O N //'CNH WO 2007/000240 134
PCT/EP20061005648 Detected No. Compound RT Method Mass [MH+] HCla 264 \/\ 1.03 #1

364.20 HU Gwetzdd7/6etzo 137 PCT/EP2006/005648
iMass
Example Formuia Tr
Mo . EMHT
0.71 251.08
271 y O\O
Cl
CiH
0.87 30511
272 = O\O
Naw Nao "~
Cl
CIH
| 0.85 | 319.11
273 . = Q\O
Na N
Cl
CIH
2 0.69 305.10
Ci
CiH
275 = O\O 0.85 318.20
Ny E"i\/L
Ci
CIH




/265 1.11 #1 390.22 0-~-CNH 4-Ethyl -6-(piperidin-4-yloxy) -isoquinoline (266) LpaoH \CIH 5
The compound 266 was synthesized in a similar fashion as described for compound 90, using ethyl
iodide. LCMS Method # 1, retention time 0.98 min, detected mass 257.31 [M+H]+ 10 Also using the
same reaction, se s for the synthesis of 6-Fluoro-isoquinoline (237% the following two
compounds vgg?)ez%&ﬁgbﬁ%g: 8-Chloro-6-Fuoro-isoquiiéline (267) WO 200 8 9%6%8
PCT/EP20061005648 a F | ClI Rt =0.83 min (Method #1). Detected mass: 182.12 (M+H"). 5
6-Fiuoro-7-Methylisoquinoline (268) F Rt = 0.70 min (Method #TOP). Detected mass: 162.3 (M+H").
8-Chloro-6-(Piperidin-4-yloxy)- isoquinoline hydrochloride (269) N O N NH HCI 10 ClI
8-Chloro-6-(Piperidin-4-yloxy)- isoquinoline hydrochloride (269) was obtained in a similar fashion as
described[above for the Synthesis of (124), Starting from 267

Example Mass
Formuila Tr
Mo IMH"]

276 O 0.79 317.10
v
Gl
CiH
277 O 0.8z 33342
e
\Q\i\/\]/
Cl
CiH
278 : O 0.87 359.08
SORe
MNa N F
\/*F
Cl F
ClH
278 N O 1.01 358.15
Na N
Ci
CiH
280 = ! O (.80 34513
N N
S

CiH
81 1.02 387 .06
2 = 0 Ci
N N
Cl
CiH




Rt = 0.63 min (Method #1). Detected mass: 263.14 (M+H'). 15 6-(Pipe rid i n-4-yloxy)-7-Methyl
isoquinoline hydrochloride (270) O CNH HCI 6-(Piperidin-4-yloxy)-7-methyl isoquinoline
hydrochloride (270) was obtained in a similar fashion as described above for the synthesis of (124),
starting from ZaBzdpis06244 min (Method #1). Detegtggl mass: 243.18 (M+rtH)E2feidmialiowing set of
compounds was obtained the same way, following the reductive amination procedure used to obtain
examples 93-123 using 269, 129 or 270, WO 2007/000240 136 PCT/PP2006/005648 respectively
and the corresponding aldehydes as starting material. All LCMS in the following tables were obtained

using LCMS method #2. WO 2007/000240 1 37 PCTIEP2006/005648 Example Mass Formica TR ~~
No 271 007129109 =ON-N-1-0-=1-1-= C} CIH-272.-0-0.87-305-11-N-{-ON;-A-CSHESHH-273 0.85

moard -

R %ng!inpie Formula T Hass
R

No [MH']

287 1.08 387.06

Cl
- C‘ID
Nao N
Ci
CIH
283 O 1.05 387 .06
/ .
Ssheus
Cl Ci
| CIH

1.10 421.02
284 s O\C) Cl
Na N
Ci Gl
CiH
.85 35310
N OORACYe
N N
Cl
ClH
286 Ci 1.14 421.02
N N cl
Cl
CiH
1.00 367.10

287 y O ( SN
MNao N —
Cl :
Cli4




CIH 274 g O.H9 305.10 N\~N E CI CIH 275 0.85 319.20 N~ CI CTH WO 2007/000240 138
PCT/EP2006/005648 Example Mass Formula TR No [MHj 276 /\00.79 317.10 nVICH 277 ,+ 0\
0.92 333.12 N~ N CICIH 278 00.87 359.06 N~N~F CIF'F CIH 279/1/01.01 359.15 N~

WG 2007/006240 140 PCT/EP2006/005648
Exampie Mass
P Formula Tr
No MM
288 F 1.13 421.08

F
= © F
Cl
CiH

289 y O ' N\ .83 354 11
| Ny N\/K)
Cl
CliH
. 4.11
2980 = 9] X 0.90 _ 35
Na N | =
Ci
CiH
Exampie Mass
i Formula Tr
No [MH"]
281 = O (.48 275.33
Na £ Ne_~
CiH

292 = o 0.57 | 288.21
LT

CiH




CICIH \00.90 345.13 2800w 'ON CICIH 281/0/CI1.02387.06 N~1/N\[CICIHWO
2007/000240 139 PCT/EP2006/005648 Example Mass Formula 3R NoH | 282 CI 1.09 387.05 O Ci
CIH 283 0J 1.05387.06 CIC9 CIH 284 Cl1.10421.02 CICICIH Ngor1 285::0/0.95353.10

WO 20071000240 141 BPOT/EPOG6/005648
Example Blass
P Formula Tr
No [MH"

293 = e 0.73 | 303.22

ClH
1 052 | 288.25
294 % 1 O
N e N\]/

CIH
285 = G 2.65 303.23
UL
N N '
E
CiH
286 = O 063 301.20
P‘@i.j:g\@\/A '
CiH
287 L C 0.80 317.286
N l FQ\/\r
ClH
0.66 343.21
298 = l N O\O
N o N F

CiH

o



CICIH 286 Cl1.14 421.02 N~ NI1CICICIH N 287 O 1.00 367.10 CI CIH WO 2007/000240 140
PCT/EP2006/005648 Example Mass Formula TR NoH 1 288 F 1.13421.06 FO\CF N ICI CIH
289 0 N 0.63 354.11 N~!s'CN Cl 1-511 CIH 290, 0 0.90 354.11 NCI N Ci CIH Example Mass

WG 2007/600240 142 PCT/EP2066/005648
Example Mass
P Formuia Tr
No fMH"]

288 (:O: \/O .96 343.27
072 328.30
300 . ] C
O

CiH

301 = I OO \/./Cl
Na = N ‘
Cit#

302 ! 0.95 371.19

Nao e N
ClH
303 % i O
Naw - N
Cl
1.02 40515

304 P O ol - -
| /407 .15
MNa : N

CiH

305 O
= [ \/\l
Na - N

CiH

0.67 371.19

0.88 371.19

0.83 337.24




No Formula TR [MHj 291 0 0.46 275.33 N~ CIH 0.57 289.21 292 ON, N~ I/F CH WO 20071000240
141 PCT/EP2006/005648 Example Mass Formula TR No [MHj 293 O 0.73 303.22 Nom'/F~N CIH
294 /0 0.52 289.25 N~I/F~NCIH H 2950 0.65 303.23 \~/F N CIH ~J\ 296 O 0.63 301.20 N,, F

CIH 297 O --@N Bed@t#26 N~ F N CIH 298 O qgg 343.21 PCT/EP2006/0056438
le . Mass
Examp Formula Tr
Mo [MH"
306 1.07 40518

Cl
(\/j@c\@\/@\ o
N
N F cl
CIH
. 1.28
307 - | o 004 | 35
Naw _ N
™
CIH

308 F £ 1.05 4056 .24
| P | o -
Na e N
CiH
0.23 338.23
308 Z I O ] N
Naoo = N o
) CiH
4 338.23
319 p { O * N\ .49
Na . N\/[)
CiH
0.67 338.23
N e N | =
ClH
312 870 41525

2
o s~
= | \G Y
MNa F N
CIH




NFFFF CIHfwWO 2007/000240 142 PCT/EP2006/005648 Example Mass Formula TR No [MW]
299 0 0.96 343.27 N. CIH 300 =115-00.72 329.30 NFN CIH 301 0CI 0.97 371.19 NI~ N=IF CH
302 C{0.95371.19 /'-Z~ 0 6,--- NF~N CIH 303 0 0.88 371.19 , =IF CI CIH

WO 2007/000240 144 PCT/EP2006/005648
Exampile Mass
Formula Tr
No . [MH"]
313 @O\C’ 0.74 433.24
N
Na = o
\S/
0
F
CIH

314 pZ I x O 1.10 387.26
N = e N

CiH
395 @@OC 705 | 38726
N N
X F
CiH
315 042 | 330.34

_ 0 §
CiH




3040 CIl 1.02 405.15 IN ~1/N/407.15 CICIH 305010 0.83 337.24 \ F N CH WO 2007/000240
143 PCT/EP2006/005648 Example Mass Formula TR No N] 306 Cl 1.07 405.19 =11-5~0/407.19
NF~N CI CIH 307 00.94 351.28 N\1F NI CIH 308 FF 1.05405.240F N{iFNCIH 309 0N 0.23

338.23 N =-~wig Jocideezsb 310 O N 0.49 338.23 \ (1/4E~N PCT/EP2006/005648
Example Mass
Formuia Te
No | [MH"]
317 Chiral 0.28 330.27

SoRe
&r
CiH

0.58 1 341.27
318 Z ’ O
N e NW

N—N
AN
CiH
(.87 377.25
319 pZ E O .
N - N
SN
-
N
H
CiH
0.69 355.17
320 = I X O
N e £ I |
RN
\
N—O

CiH




CIH 311 =110~00.67 338.23 NF~N N/ CIH 312 0~ 0.70415.25 O SN=F~N,1Q CIH WO
2007/000240 144 PCT(EP2006/005648 Example Mass Formula TR No H] 313 'd 0.74 433.24 N~ |
/F~NO FCIH 314 Q1.10387.26 N~~NF CIH 31501.05387.26 1!~N CIH 316 E? H0.12

330.24 N=11gz E=N Gl 145 PCT/EP2006/065648
Mass
Exampie Formula Tr
No [MH‘]

321 = ! 1§ 0.80 343.15
Na - N

331.25

CiH
322 = O o 0.53
CiH |
323 = O\O 0.18 344.30
N l v N |

NH

324 O .14
= ! NH
N e N
CiH
0.14 358.29
325 = l O\C’
Nao . N

NH

0.62
326 = ‘ O\O O
Na £ N
CiH

344.29

345.24




WO 2007/000240 145 PCT/EP2006/005648 Example Mass F!~ Formula Ta [AAHI 317 0 Chiral 0.28
330.27 F~-NH CH 318 00.58 341.27 N~FNnN-N CIH31900.87377.25 N\1/F~-NN NH CIH
320 0'-ON 355.17 N N~I/F~:;~r N-O CIH WO 2007/000240 146 PCTIEP20061005648 Example
Mass Formulkad BRiddocvhel"] 147 PCT/EP2006/005648

Example Mass
P Formula Tr

No MH"]

0.60 34527
327 = l 8}
fa - N .

328 Chiral 0.12 330.24

0.67 327.24
328 = i O
MNao - N

X
\ O
CHH
' (.18 326.23
330 = i OO :
Nao e N
=
\ Rig
CiH

331 0.23 335.26




321 0 0.80 343.19 ~'Ohl S CIH 322 O ~-CN O 0.53 331.25 CIH 323 0- 0.18 344.30 =11-,,~ FN NH
CIH 324 O NH 0.14 344.29 F~N"~/ CIH 325 0 0.14 358.29 N~=1F NH CIH 326 O O 0.62 345.24
N1/F~/ O CIHWO 2007/000240 147 PCTIEP2006/005648 Example Mass Formula Tx No H] 327

00.60 345'27w%l\250/75&12% 148 PCT/EP2006/005648
Exampie Rhass
Formula Tr
No [MHT
335 _ o) 0.7 27147
m O‘!\/
CiH

333 = 9] (.80 285.21
w \Q‘I\,/\
CIH
334 _ C 0.87 | 299.19

ClH
335 P 0 0.78 | 28522
CiH
336 = I O 0.82 288.20
Nx N\)\

ClH

337 = i O 0.75 297.13
CiH
238 = i 9 1.01 313.16
Na N\/\]/




CIH 328 0 Chiral 0.12 330.24 N~ F Nom,,, NH CIH 329 0 0.67 327.24 F N~N O CIH 330 00.18
326.23 \NijJFN\NH CIH 331 /--- 0.23 335.26 \ F ON Cz N CIH WO 2007/000240 148
PCT/EP2006/005648 Example Mass Formula TR No [MHj 332 O 0.70 271.17 -ON CIH 333 (} 0.80

285.21 N\ | / {8 2007080240 149 PCT/EP2086/005648
i Mass
Exampie Formula Te
No [MH"

339 (j(jl\o\o 077 338.10
N N F
\/\[<F

340 Pz 1 G 0.88 338.28
N N
CIH

341 = ! G 0.91 325.23

342 = ! O _Cl 1.07 367.15
' N N O
CiH

343 Ci 1.01 367.15

seqels
ClH '
344 1.07 401.12/
seSeN N
345 ql \O \/@ 0.88 333.1¢




CH 33400.87299.19 N=1/NCIH 33500.78 285.22 N~1C/N CIH 1336 0 0.92 299.20 N=11~1
CIH 337 00.75297.13 N1I/NCH 338 O 1.01 313.16 N\i/N WO 2007/000240 149
PCT/EP2006/005648 Example Mass Formula TR No Hj 339 0 0.77 339.10 ENI/NF FF CIH 340
0 0.98 339.29 N=14, CI|H 341 O 0.91 325.23 N=11~1

WO 2007/600240 150 ~ PCT/EP2006/005648
Example Mass
Formula Tr
No [MH"
346 Cl 1.13 401.12/

seqeVs NI b

NS ~ N cl

347 P o 1.00 | 347.24
seqevey

CiH
348 r £ 1.08 401.22

2 l O ~F
Na N
CIH
349 = [ O I Xy 6.63 33423
M N e
CiH
350 = ! G i N\ .69 334.23
Ny N\/[)
CiH
351 = [ O N 0.60 334.24
Nao N | =
CiH

352 Qo 0.83 411.22

8] s
=~ ] \b
Na N
Cli




N CIH 342 O CI 1.07 367.15 ~N O\ N=11-,~ CIH 343 Cl 1.01 367.15 N=11-~:-N CIH 344 Ni O ClI
1.07 401.121 403.14 CICIH 345 0 0.99 333.19 N~, =1 CIH WO 20071000240 150
PCTIEP2006/005648 Example Mass No Formula TR [MHj 346 CE 1.13 401.12/ /10" /1403.14

CIH 347 1.0034 3@40fellsh 348 F F 1.09 401.22 F_N=110~

PCT/EPIO06/005648
Mass
Example Formula Tr
No [MH"]
353 - 7 O .88 429 20
N i U
q\ -
N S\\
| G
N
CiH
r 1.14 485.18
354 0, /%F
= © S F
O T
N N
Cl
- 355 Z SN : 147 3B83.25
N \Q\E
CiH
1.08 383.15
3586 = i 8]
N N
CIH
H .60 326.26
357 ~ O N
CiH




N CIH 349 N 0.63 334.23 N~1/N"'CIH 3500 N 0.69 334.23 NC'~"a,:"" CH O\ N 0.90 334.24 351
=11~~ N CIH 352 0.83 411.22 CIH WO 2007/000240 151 PCT/EP2006/005648 Example Mass
Formula TR No[MH] 353 00.88429.20 N\~~NS FCIH 3540F 1.14 465.18 3~FF No\IO
=14; CIH

WO 2007/600240 152 PCT/EP2006/605648
Example Mass
Formula ' Tr
No [MH"]
358 Chiral 0.67 326.25

Oy

CiH .
358 / .85 338.25
= O N
| | /
: Cl+4 :

3860 = ! O 0,7{- 337.24
N AN .
QN

N—N
AN
CiH
361 ‘ Z l O .81 373.23
Nao N
~N
/
N
H
CiH
362 = I O 0.87 338.15
Nao N
RN
\ S

CiH




355a1.17 383.25 NC~'/N CIH 356 01.08 383.15 N CIH 357 p H 0.60 326.26 CIH WO
2007/000240 1 52 PCT(EP2006/005648 Example Mass No Formula TR [MH] 358 0 Chiral 0.67
326.26 /\N~1/~Nv ONH CIH 359/0.89 336.25 N CIH 360 0.74 337.24 NC N-N CIH 361 O 0.91

373.23 N=11@z bhdNabé240 153 PCT/EP2006/065648
Mass
Example Formuila Tr
No [MH"]

383 = O o 073 327.24
N l N\/E)
CiH
364 Pz | G 0.74 340.27
Nao M

CliH
O 0.62 340.28
365 % ! NH
N N
CiH
366 % ‘ G 0.66 354.29
Na. N :

ciy
367 = I x O O 0.79 341.26
N o N\/()
' CIH
368 = l O 077 341.25
Na N

CiH




H CIH 362 0 0.97 338.15N\I/N S CIH WO 2007/000240 153 PCT/EP2006/005648 Example Mass
Formula TR No WI 363 (r) 0.73 327.24 f:), a -ON,-,10 CIH 364 O 0.74 340.27 --CN NNH CIH ~3 H
0.62 340.28 365 =11-5-I N CIH 366 O 0.66 354.29 N :D1 N NH CIH 367 O 00.79 341.26 CIH

WO 2607/000240 154 PCTIEP2006/605648
Example Mass
. Formula TR
No [MH"]
369 Chiral |~ 0.76 | 336.26

LD
Na N\\‘\.»- N
H
CiH
370 = 1 9] 0.81 323.20
Nao N

=
\ O
ClH
371 = { O .84 322.22
N N
S
\ NH

CiH

. O N/F—
CiH

372 0.88 351.24

5,6,7-Trifluoro-isoquinoline {(373)

| ~

N
= F

5 5,86,7-Trifluorc-isoguinoline (373} is obtained by the same reaction sequence, used for
the synthesis of 6-Fluoro-isoquinoline (23), starting from 3,4,5-Trifluorobenzaldehyds.



368 0 0.77 341.25 N=14- N CIH WO 2007/000240 154 PCT/EP2006/005648 Example Mass No
Formula TR 63j 368 O Chiral 0.76 326.26 CiH 370 C 0.81 323.20 N\) N\0 CIH 371 O -ON 322.22
N~N\NH CIH 372 0.88 351.24 N~I1/N N CIH 5,6,7-Trifiuoro-isoquinoiine (373) FF N F 55,6,7-Ti
luoro-isoquin@iipes3dddismobtained by the same regéfion sequence, used#or/Hressynthrsgis of
6-Fluoro-isoquinoline (23), starting from 3,4,5-Trifiuorobenzaldehyde. WO 2007/000240 155
PCT/EP2006/005648 Final purification by preparative HPLC gave the desired isoquinoline as
trifluoroacetat.

Final purification by preparative HPLC gave the desired isoguinoline as triflucroacetat.
Ry = 1.15 min {Method #2). Detected mass: 183.0.

5  4~5,7-Diftuoro-isoquinolin-6-yloxy)-piperidine-1-carboxvlic acid tert-butyl ester

(374}
F
OO
N = N_ O
o :
T

The titie compound was synthesized foilowing the protocol described for 4-(Isoquinolin-
8-vloxy)-piperidine-1-carbocyclic acid-tert-butylester (154). Ry = 1.27 min (Method
10 #TOP). Detected mass: 365.2 (M+H"™).

5,7-Difluoro-6-{piperidin-4-yioxy) »:soqumohne {375)

OO

4-(5,7-Difluoro-isoguinolin-6-yloxy)-piperidine-i-carboxylic acid tert-butyl ester (374) is

15  deprotected in Methanol/2 N HCI by the general procedure described in AAV2 fo yield
the title compound as HCl-salt. Ry = 0.43 min (Method #TOP). Detected mass: 265.1
(M+H™).

5,7-Dichloro-6-fluoro-isoguinoline (376)
Ci

’\
N~

5.0 g (27.5 mmol) 7-Chloro-8-fluoro-isoguinoiine (150) were dissoived in 80 ml of conc.

sulphuric acid. At room temperature 7.35 g (55.0 mmol) N-Chloro-succinimid were



Rt = 1.15 min (Method #2). Detected mass: 183.0. 5
4-(5,7-Difluoro-isoquinolin-6-yioxy)-piperidine-l-carboxylic acid tert-butyl ester (374) th:o0 Y The title
compound was synthesized following the protocol described for 4-(Isoquinolin

6-y|oxy)-pipe%jl' e-- [;%ocyclic acid-tert-butylester,(154). Rt = 1.27 min (Method 10 #TOP). Detected
mass: 365.2 ( Qﬁf“g’.ﬁ@ﬁ 4ifluoro-6-(piperidin-4-ylossfisoquinofine (375) - VH 1094288 N H
4-(5,7-Difluoro-isoquinofin-6-yloxy)-piperidine-I-carboxylic acid tert-butyl ester (374) is 15 deprotected
in Methanol/2 N HCI by the general procedure described in AAV2 to yield the title compound as
HCl-salt. Rt = 0.43 min (Method #TOP). Detected mass: 265.1 (M+H+).
5,7-Dichloro-6-fluoro-isoquinofine (376) CIF H//Cl 20 5.0 g (27.5 mmol)

7-Chloro-6&ffifisi asedhim afiere vap seredias sh & i dorailasidion @ vermight 8t Tee® At room

temperaturgh3Srghdrbdh oaaeh ByChlonersrecsitpnihierqMNO:4084/009 24 thEBiiowing again
PCTIEP2006/005648 added and the mixture was stirred at 50 C. After standing overné%h‘gcat room

temperatur® ShofHdrMose SMeERIBIS-YEEEIAR BEJETRRP L T ASIBARPE 4

After no further conversion could be detected, the mixture was cooled fo room

5 temperature and poured on ice. The aqueous solution was brought to basic pH by
adding solid NaOH. The precipitate was filtered off and washed three times with
dichioromathane. After drying the organic filtrates with MgS04 and evaporation of the
solvent 1.08 g of the desired isoquinoline could be isolated. R, = 1.26 min {(Method
#TOP). Detected mass: 216.0/218.0 (M+H").

10
4-{5,7-Dichloro-isoquinolin-6-yloxy)-piperidine-1-carboxylic acid tert-butyl ester
(377}
Ci

I\ O\O
N N_ _O
O

The titie compound was synthesizad following the protocol described for 4-(Isoquinolin-
15 G-yvloxy)-pipendine-1-carbocyclic acid-tert-butylester (154). After final purification by

preparative HPLC and evaporation of the product fractions, the Boc-grougp is already

partially cleaved. R, = 1.71 min (Method #2). Detected mass: 397.2/39292.2 (M+H").

§,7-Dichloro-6-{piperidin-4-vloxy}-isoquinocline (378}
Cl

l > O\O
N NH
= Cl

150 mg 4-(5,7-Dichloro-isoquinolin-6-yloxy)-piperidine-1 -carboxylic acid tert-butyl ester

20

(377, already partially deprotected) were dissolved in 10 mi of dichioromethane and 1

mi of trifiuoroacetic acid is added at 0 °C. The solution is stirred for 2 h at room

temperature. For working up, 50 mi Dichloromethane were added and the solution was
25  washed with saturated NaHCO3-solution. The layers were separated and the aqueous



5 eq. N-Chloro-succinimid were added and the temperature was increased to 80 C. After no further
conversion could be detected, the mixture was cooled to room 5 temperature and poured on ice. The
agueous solution was brought to basic pH by adding solid NaOH. The precipitate was filtered off and
washed threewigamwastesdichloromethane. After dryiifig the organic filtrate soriesdgB@s4and
evaporation of the solvent 1.09 g of the desired isoquinoline could be isolated. Rt = 1.26 min (Method
#TOP). Detected mass: 216.01218.0 (M+H+) 10
4-(5,7-Dichloro-isoquinolin-6-yloxy)-piperidine-I-carboxylic acid tert-butyl ester (377) CIl ~~N// Col N
O Q The title compound was synthesized following the protocol described for 4-(Isoquinolin 15

&10xy)-DIRRUABGLEURNEHENACLVAN PriBRIRh e ARE LBRIHIG AllanYaRIRAREAL Ve HPLC
and evaporation of the product fractions, the Boc-group is already partially cleaved. Rt = 1.71 min
(Method #239pi8ra@ehpmudb: %vr@tﬂw?’(@ﬂmw@mDMW@(M§§ﬁ¥ﬁ@a%W%%-inoline

(3788 ClI Nfﬁh@'ré%a;@%&é%ﬁﬂﬁﬁ%ﬁ???&fﬁ%ﬂd@%ﬂi@.'igﬁ%}%@%ﬂg@iﬁﬁﬂﬁ&m | fmd_ hlrb%ywh ' i1
tert-butyl ester , already partially ted) were dissolved,in 10 ml of dichlgromethane an
1 of o FUHL e A VE RRANBECRCE B G S EhTaor 5% HESSP R e, For
working upjsafaetRis rdrestit R renat endml (dd thod #i2 Jokisoted/asas: \BEZHEAARIth (Battdated
NaHCO3-solution. The layers were separated and the aqueous

Determination of Rho kinase inhibition

To measure Rho-kinase inhibition, 1C5g values were determined according fo the

10 following protocol:

Buffer: 256mM Tris pH7,5; 0,02% BSA,; 5% Glycerotl; 0,008% Triton X100; 2% DMSO,
1miM DTT; 1mM MgCly; 0,5uCifwell v°P ATP
Enzyme: ROCKIt or ROKe) (Upstate, Catalog # 14451 Lot # 24880U) 0.1 ng/pl
15  Final concentration of ATP in reaction mixture 40uM
Biotinylated substrate, diluted to 0.25uM with buffer described above (without ATF)

1. 10ul Tris buffer {x Inhibitor)

. Add 30 pl. of enzyme solution

. Start the reaction with 30pL of mix substrate/ATP/ATP33

. Incubate for 20 min at room temperature

. Stop reaction with 30ul of 50 mM EDTA

. Transfer 50 ul of stopped solution to Streptavidin Flash Plate plus, Perkin Elmer,
SMP 103A

. Incubate for 30 min at RT

. Wash 4 times with 300 ul of PBS/0.1% Tween 20

. Radioactivity in the well was determined

20

G o bW N

25

w o~

No. ICs0

29 +44+

41 et




WO 2007/000240 157 PCT/EP2006/005648 phase was extracted once with Dichloromethane. The
combined organic layers were again washed with saturated NaHCO3-solution , dried with MgSO4 and
evaporated. The residue was purified by preparative HPLC. The product fractions were evaporated

and the resid diﬁ(?gé}@gfm 2 N HCI. After evaporation, the title compound WaSZS‘}isolI}aged as HCl-salt.
Rt =0.90 minléﬁﬁe 0 . Detected mass: 297.1/299°1 (M+H"). DetermiR&tion oF B Kinase

inhibition To measure Rho-kinase inhibition, IC50 values were determined according to the 10
following protocol: Buffer: 25mM Tris pH7,5; 0,02% BSA; 5% Glycerol; 0,008% Triton X100; 2%
DMSO, 1mM DTT; 1mM MgC12; 0,5pCi/well y33P ATP Enzyme: ROCKII or ROKa) (Upstate,
Catalog # 14-451 Lot # 24880U) 0.1 ng/pi 15 Final concentration of ATP in reaction mixture 40pM

Biotinylated subjstrateét4dilutegl ta-B+25pM with buffer described above (without ATP) 1. 10pl Tris buffer
( Inhibitor) 2. AqU"30g¢ of emzymg-solution 20 3. Start the reaction with 30pL of mix
substrate/ATP/ATR33. 4 Incubate for PO min at room temperature 5. Stop reaction with 30pL of 50
mM EDTA 6. Triansfeé? 50 pLof 8t6pped solution to Streptavidin Flash Plate plus, Perkin Elmer, SMP
103A 25 7. Incubate far 30 minatHT 8. Wash 4 times with 300 pl of PBS/0.1 % Tween 20 9.
Radioactivity in the-wellwas.idetermined No. IC50 29 +++ 41 +++.

21 St

111 +++

100 A

120 bt

133 +4+4+

134 Lt

138 b

145 +++

156 ot

228 4

2681 ++4+

285 e

266 e

2568 ++++

378 ++++

The given activity is denoted as the negative logarithm of the ICsq (pIC5g) as follows:
+ 3.0<piCsp<4.0
5 ++ 4.05plCsn <50
+++ 50<plCgg <6.0
++++ 6.0 <piCsp



WO 2007/000240 1 58 PCT/EP2006/005648 59 ++++ 67 +++ 72 ++++ 81 ++++ 111 +++ 100 ++
120 ++++ 133 ++++ 134 +++ 138 ++++ 145 +++ 156 ++++ 228 ++++ 261 ++++ 265 +++ 266
+++ 269 ++++ 378 ++++ The given activity is denoted as the negative logarithm of the IC50 (pIC50)
as follows: 3WERIEHALAO 5 ++ 4.0<_pIC50<5.0 44 5.05pIC50 <6.0 +reHEB0EPISEO WO
2007/000240 159 PCT/EP2006/005648 Claims 1. A compound of the formula (1)

Claims

1. A compound of the formula (1)

wherein

Riis
H,

10 (C4-Cglalkyl,
R,
NH-(C1-Cgalkyi,
NHR, or
N[(C 4-Cglalkylls,

15

 R»is hydrogen, halogen or (C4-Cg)alkyl, .

Rais
H,

20  halogen,
{C4-Cg)alkyl,
(C4-Cglalkylene-R,
OH,

O-R”,
25 NHz,

NHR",

NR"R” or



R4R5L(6 RZIE4N///R7(R2)n5R, R8 (i) wherein R1is H, 10 (C1-C6)alkyl, R’
NH-(C1-C5)alkyl, NHR', or N[(C1-C6)a]kyl}2; 15 R2 is hydrogen, halogen or (C1-C6)alkyl; R3is H,
20 halogen, (C1-C3)alkyl, (C1-C6)alkylene-R’, OH, O-R", 25 NH2, NHR", NR" R" or WO

2007/000240 %@%@9&;{@%2006/ 005648 N H-C(O)-I;{écl;M is POT/EP2006/005648

NH-C(O)-R”,

Rygis
H
S5 halogen,

¥

hydroxy,
CN,
{C4-Cglalkyl,
R,
10 {C4-Cglalkylene-R’;

Rgis
H,
haiogen,

15 CN,

NO2,
(C4-Cglaikyl,
{Co-Cglalkenyl,
R,

20  {Cq-Cg)alkylene-{Cg-Cipiaryi,
(C4-Cp)alkenylene-(Cg-Cqplaryl,
{C1-Cg)alkylene-{C5-C1p)heterocyciyl,
CH(OH)}-(C4-Cgjalkyl,

25 NHs2,
NH-R’,
NH-SOoH,
NH-502-(C4-Cglalkyt,
NH-SO2-R’,

30 NH-C(O)-(C4-Cglalkyl,



H, 5 halogen, hydroxy, CN, (C1-C6)alkyl, R', 10 (C1-C6)alkylene-R’; R5is H, halogen, 15 CN,
NO2, (C1-C6)alky(, (C2-C6)alkenyl, R, 20 (C1-C6)alkylene-(C6-C10)aryl, (C1 -C6)alkenylene-(C6-C
10)aryl, (C1 -C6)aikylene-(C5-C 10) heterocyclyl, CH(OH)-(C1-C6)alkyl, 25 NH2, NH-R', NH-802H,
NH-S02-(C1 vab)esiphodH-S02-R', 30 NH-C(O)-(CE]g?6)aIkyI, WO 2007/080240106/805648
PCT/EP2006/005648 NH-C(O)-R',

NH-C(O)-R’,
C(OIN[(C1-Cp)alkyllz,
C(OYOH, or
C{O)O-C1-Cg)alkyl;

Rgis

H,

R,
(C1-Cglalkyt,

10 (C4-Cgjalkylene-R’,
(C1-Cg)alkylene-0-(C1-Cglalkyl,
(C4-Cg)alkylene-O-R’,
(C1-Cglalkylene-CH[R ]2,
(C4-Cgalkylene-C(O)-R,

15 (C4-Cglalkylene-C(O)NHz,
(‘C1—Ca)a!kyiene~C(O)NH-R‘, or
(C1-Cglalkylene-C{OIN[R’]2;

Rz is

20 H,
halogen,
CN,
NO2,
(C1-Ce)alkyl,

25  (Co-Cglalkenyl,
R,
(C1-Cg)alkenylene-(Cg-Cqglaryl,
(C1-Cg)alkylene-R’,
CH({OH)~(C4-Cg)alkyl,



C(O)N[(C 1-C6)alkyl]2, C(O)NH, or C(O)O-(C1-C5)alkyl; 5R6is H, R', (C1-C6)alkyl, 10
(C1-Co)alkylene-R', (C1 -C6)alkylene-O-(C 1-C6)alkyl, (C 1-C6)alkylene-O-R’, (C
1-C6)alkylene-CH[R']2, (C 1-C6)alkylene-C(O)-R', 15 (C1-C6)alkylene-C(O)NH2,

fGio S

(C1-C6)alkyl
(C1-C6)alkyl

CH(OH)-(C 1-C6)alkyl,

10

15

20

25

30

NH»,

NH-R,

NH-SO2H,
NH-S02~(C1-Cg)alkyl,
NH-S02-R’,
S0s-NH»p,

SO2-NHR',
NH-C{O}-(C1-Cglalkyl,
NH-C(O)-R’,
C{ONHC1-Cglalkyl]n,
C(O)OH, or
C{O)YO-{Cq-Cglalkyl;

Rg is H, halogen or (C1-Cgjatky!;

nis1,2, 3or4; and

L is O or O~(C4-Cglalkylene;

wherein

R'is
(Ca-Cg)oycloalkyl,
{C5-C1p)heterocyclyt,
(Cg-Cqpjaryl; and
R"Is
(Ca-Cgjeycloalkyi,
(C5-C1p)heterocycivt,
(Cg-C1glaryl,
{C1-Cglalkyl,
(C1-Cg)alkylene-R’,

- -R', or (C 1-C6)alkylene-C(O)N[R']2; R7 is 20
G{gg %g?éé}l alkenyl, R', (C1 -C6)alkefgRne-(C6-C 10)aryl,



WO 2007/000240 162 PCT/EP2006/005648 NH2, NH-R', NH-SO2H, NH-S02-(C1-C6)alkyl, 5
NH-S02-R', SO2-NH2, S02-NHR', N H-C(O)-(C 1-C6)alkyl, NH-C(O)-R’, 10 C(O)N[(C1-C6)alkyl]2,
C(O)OH, or C(O)O-(C1-C6)alkyl; Rg is H, halogen or (C1-C6)alkyl; 15 nisl1,2,3or4;and L is O or 0-(C
1 -C6)alkylen&02000iseedn R' is (C3-C8)cyc|oa|ky)§, C5-C1 0)heterocyclyk T(EB@@) @, and 25 R"
is (C3-C3)cycloalkyl, (C5-C1 0)hete rocyclyl, (C6-C§ O)aryl, (C 1-C6)alkyl,

(C4-Cg)atkylene-0-(C1-Cgalkyl,

{C4-Cg)alkylene-O-R’, or

(C1-Cg)alkylene-NRyRy: and

wherein Ry and Ry are independently of each other
5 (Cq-Cglalkyl,

(C5-C4p)heterocycivl,

(Ce-Coranyl,

(C4-Cg)alkylene-(C5-Cqglheterocycliyt,

(C4-Cg)alkylene-(Cg-Cqplaryl,

10 (Cq-Cylaliylene-NH(C 1-Cg)alkyl,
(C4-Cg)alkylene-N[(C1-Cglalkyi]2,
(C4-Cy)atkylene-N[(Cg-Cqplaryliz, or
(C 1-C)alkylene-N[(C5-C 1g)heterocyciyl]z; and

15  wherein in residues R4, Rs, R7 and Rg one alkyl or alkylene hydrogen atorn can
optionally be substituted by OH, F, OCHg, COOH, COOCH3, NHp, NHCHg, N(CH3)2,
CONHo, CONHCHg or CON(CH3)2;

and their pharmaceutically acceptable salts and/or physiologically functional

20  derivalives.

2. A compound according fo ciaim 1, wherein Ry is H, (Cq-Cg)alkyl, {(Cs-Cqparyl,
NH-(C1-Cg)alkyl, NH-(Cg-C1giary! or Ni(C{-Cglaikyl]p.

25 3 A compound according to one of claims 1 or 2, wherein R1 is A, {C1-Cy)alkyl,

NH-(C4-Ca)alkyl, N[(C1-Cgalkyll or NH-phenyl.

4. A compound according to one of claims 1 to 3, wherein R4 is H, (C4-Cajalkylt or

NH-(C1-Co)alkyl.



30 (C1-Cé6)alkylene-R', WO 2007/000240 163 PCT/EP2006/005648 (C1 -C6)alkylene-O-(C
1-C6)alkyl, (C1-C6)alkylene-O-R’, or (C1-C6)alkylene-NRxRy; and wherein Rx and Ry are
independently of each other 5 (C1-C6)alkyl, (C5-C1 n)heterocyclyl, (C6-C10)aryl,

(C1-Ca)alkylepg-££57 Yheterocyclyl, (C1 -C4)alkylene-(C6-C 1 O)aryl,
(Cl-C4)aIkylgﬂg-f\lgﬁ?}g?[]{g@alkyl, (C1-C4)alkylene!R(C 1-C6)alkyl]2, Pheraosonsces
(C1-C4)alkylene-N[(C6-C1p)aryl]2, or (C1-C4)alkylene-N[(C5-C 10) heterocyclyl]2; and 15 wherein in
residues R4, R5, R7 and R8 one alkyl or alkylene hydrogen atom can optionally be substituted by OH,
F, OCH3, COOH, COOCHS3, NH2, NHCH3, N(CH3)2, CONH2, CONHCH3 or CON(CH3)2; and their
pharmaceutically acceptable salts and/or physiologically functional 20 derivatives. 2. A compound
according to claim 1, wherein R1 is H, (C1-C6)atkyl, (C6-C10)aryl, NH-(C1-C6)alkyl, NH-(C6-C10)aryl

or N[(CI-Cg)alkyl]2. 25 3. A (ﬁ)m ound accordin {t:? one ﬁlclgimﬁlro!& wherein R1 is H,
(C1-C4)alkyl, NH- mﬂ)’zﬂ ﬁcﬁﬁf@f 3)%%@% o?'ﬁﬁ-p %nyI‘.N ?Ecom%g d according to one of
claims 1 to 3, wherein R1 is H, (C1-C2)alkyl or NH-(C1-C2)alkyl. WO 2007/000240 164
PC/EPZOO%/.OOS%%ompomd according to one of claims 1 to 5, wherein Rg is H, halogen,

5 (Cq-Cglakylene-R’, O-R” or NHR”, and wherein R’ and R” are defined as in claim 1.
7. A compound according to one of claims 1 to §, wherein R3 is H or NHR".

8. A compound according to one of claims 1 to 7, wherein R3 is H;
10 NH-(Cs-Cg)heterocyclyl, preferably NH-{C5-Cg)hetercaryl containing one or more N
atoms; or NH-phenyl.

S A compound according to one of claims 1 to 8, wherein Rg is H, halogen or (C4-

C 4)alkyl.
15

10. A compound according to one of claims 1 to 8, wherein Rg is H, Cl, F, methyl or

ethyi.

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

20 (C4-Cglalkyl.

12. A compound according io one of claims 1 to 11, wherein Ry is H, halogen or

{C1-Cylalkyl.
25 13. A compound according to one of claims 1 to 12, wherein Rg is H.

14. A compound according fo one of claims 1 to 13, wherein Ry is H, halogen, CN,

(C1-Cglakkyl, R', NH-{Cg-C1glaryl or (C4-Cp)alkylene-R'.



5. A compound according to one of claims 1 to 4, wherein R1 is H. 6. A compound according to one of
claims 1 to 5, wherein R3 is H, halogen, 5 (C1-C4)alkylene-R', O-R" or NHR", and wherein Rand R"
are defined as in claim 1. 7. A compound according to one of claims 1 to 6, wherein R3 is H or NHR".
8. A compourdiczEaregto one of claims 1 to 7, wjyggein R3 is H; 10 NHEXCGEEBYsawi@syclyl,
preferably NH-(C5-C6)heteroaryl containing one or more N atoms; or NH-phenyl. 9. A compound
according to one of claims 1 to 8, wherein R8 is H, halogen or (C1- C4)alkyl. 15 10. A compound
according to one of claims 1 to 9, wherein R8 is H, Cl, F, methyl or ethyl. 11. A compound according
to one of claims 1 to 10, wherein R4 is H, halogen or 20 (C1-C6)alkyl. 12. A compound according to

one o i 110 Lot S e P RN e e oo o oe

g neo , Wherein R5 is

H, halogen ENodfahaReliu oS a0yl opf@kyAsitylene R'. WO 2007/000240 165

PCT/EP2006/005648 15. A compound according to one of claims 1 to 14, wherein R5 is H, halogen,
(C1-C6)alkyl, R', NH-(C6-C10)aryl or (C1-C6)alkylene-R'. 16. A compound according to one of claims

1 to 15, whegein RodshhiaiagrRoraifg tolhalkybifafsClle)as/ WNBHEERE 19)aralogen,
(C1-C2)alkyl-(C6-C10)aryl or (C5-C 10)heteroaryl. 17. A compound according to one of claims 1 to

16, whereifR7Gs 1alkyhldger; eniChlC6atin qepve 6farkenial-gre-C1olaryt of
(Cl-C6)aikydgsqg-gg)%-ggggggealkyl.

17. A compound according to one of claims 1 to 16, wherein Ry is H, halogen, CN,
(C1-Cglalkyl, (Co-Cglalkenyl, R or (C4-Cglalkylene-(C3-Cg)cycioalkyl.

10
18. A compound according to one of claims 1 to 17, wherein Ry is H, halogen, CN,

(C4-Cg)alkyl, {C1-Cgqlakenyl, phenyl, cyclopropyl or (C5-Cglheteroaryl.

18. . A compound according to one of claims 1 to 18, wherein Ry is H, fluore, chloro,

15  bromo, methyl, ethyl, phenyl, nitrile, cyclopropyl, thienyl or vinyl.
20. A compound according fo one of claims 1 to 18, whereinnis 1, 2 or 3.
21. . A compound according to one of claims 1 o 20, whereinnis 1. -

20
22. A compound according fo one of claims 1 to 21, wherein Rp is H, halogen or

(C1-Ca)alkyl.

23. A compound according to one of claims 1 to 22, wherein Ry is H or

25 (C4-Cyalkyl.
24. A compound according to one of claims 1 to 23, wherein Ry is H, (C4-Cojalkyl.

25. A compound according io one of claims 1 to 24, wherein Rg is H, (C-Cg)alkyl,
30 R, (Cq-Cgalkylene-(C3-Cg)cycioalkyl, (C1-Cylalkylene-(C5-Cqg)heterocyclyl,



10 18. A compound according to one of claims 1 to 17, wherein R7 is H, halogen, CN, (C1-C4)alkyl,
(C1-C4)alkenyl, phenyl, cyclopropyl or (C5-C6)heteroaryl. 19.. A compound according to one of claims
1 to 18, wherein R7 is H, fluoro, chloro, 15 bromo, methyl, ethyl, phenyl, nitrite, cyclopropyl, thienyl or

vinyl. 20. A cogpoupr@ssPrding to one of claims 1%%@19’ whereinnis 1, %gf[émg&mé&ompound

according to one of claims 1 to 20, wherein nis 1. 20°22. A compound according to one of claims 1 to
21, wherein R2 is H, halogen or (C 1-C4)alkyl. 23. A compound according to one of claims 1 to 22,
wherein R2 is H or 25 (C1-C4)alkyt. 24. A compound according to one of claims 1 to 23, wherein R2
is H, (C1-C2)alkyl. 25. A compound according to one of claims 1 to 24, wherein R6 is H, (C1-C6)aikyl,
30 R, (C1-C4)alkylene-(C3-C8)cycloalkyl, (C1-C4)alkylene-(C5-C 10)heterocyclyl, WO 2007/000240

166 PCT/PE2006/B08648:-Q O eDsiypre(oyyihs. (Crofhpaimeyeyl(0)-{Cg-C1plaryi or

(C1-C4d)alkylene: -(C6-Cl16)aryl or . (C1 -Calkylene-(C-C 10)aryl. 26. A compound according to one
of claims 1‘?@?&%&%@%@&6%€6)alkyI, 5 (C5-C10)heterocyclyl,

(C1-C4)alkylene-(C5-C10)heterocyclyl or (C1-C6)alkylene-(C6- C10)aryl. 27. A compound according

to one of clgjms 1,to 26, wherein L is. attached ta the. 3- position or to the 4-positi ofﬁt%e iperidine
ng. 10 282K confb BRI RO B SPEId BT P AerE oI S Hedctt e Bosiion o
the pipsridifesring ofitéreeypReynd-agarmingo- @ Of slakesdciriBontsiady als/Reebylene, O-
Cagraryl.
27. A compound according fo one of claims 1 to 26, wherein L is aftached o the 3-
position or to the 4-pesition of the piperidine ring.
10

28. A compound according to one of claims 1 to 27, wherein L is attached o the 4-
position of the piperidine ring.

28. A compound according to one of claims 1 to 28, wherein L is O-methyiene, O-
15 ethylene or preferably O.

30. A compound according fo claim 1, wherein

R4 is H, (C1-Cg)alkyl, (Cg-C1glaryl, NH-(C1-Cg)alkyl, NH-(Cg-C1g)aryl, or
20 N[(C1-Cgjalkyllz;

Ro is hydrogen, halogen, or (C4-Cg)alky!;

R3 is H, halogen, (C1-C4)alkylene-R’, O-R"” or NHR"”, wherein R" and R” are defined

25 asinclaim 1;

R4 is H, halogen or (C4-Cgjalkyl;



15 ethylene or preferably 0. 30. A compound according to claim 1, wherein R1 is H, (C1-C6)alkyl,
(C6-C10)aryl, NH-(C1-C6)alkyl, NH-(C6-C90)aryl, or 20 N[(C1-C6)alky]}2; R2, is hydrogen, halogen,
or (C1-C6)alkyl; R3 is H, halogen, (C1-C4)alkylene-R", O-R" or NHR", wherein R' and R" are defined
25 as in clainwg Razigepishalogen or (C1-C6)alkyl; ¥6@ 2007/000240 167 PEIEPZIISHO5648 RS is
H, (C1-C6)alkyl, halogen, CN, (C6-Cio)aryl, NH-(C6-C10)aryl, (Ci-C6)alkylene-(C6-Clo)aryl,
(C5-Clo)heterocyciyl or (C1 -C6)alkylene-(C5-C 10) heterocyclyl; 5 R6 is H, (C1-C6)alkyl, R,
(ClI-C4)alkylene-(C5-C10)heterocyclyi, (C1-C6)alkylene-C(O)-(C6-C1 o)aryl,
(C1-C4)alkylene-C(0)-(C5-C 10)heterocyclyl, or (C 1-C6)alkylene-(C6-C 10)aryl; R7 is H, halogen,

CN, (Ci- C Igé_‘(?é len%%ﬁgthggd%enlgﬁg(@g—byg gggrmq,@% 1@%}\% 'nisl,2or3,andLis 0,

0- methylene or 31. Acompound according to claim erein R1 is H, (C1-C6)alkyl,

(C6- cmmmmg)aweﬁea(mwwd}m CLDany) retafe@ttoyalkyl]2; 20 R2 is H or (C 1 -C4)alkyl;
R3is H, halogen or l}lyHR W(?ergln R" s deflgleg as above; 25 R4 is H, halogen or (C1-C4)alkyl;
lene-{Cx- 1g)he ;

C1-Cglal arocy
5 RgisH, (C1-Cglalkyl, R, (C4-Cyalkyiene-(Cs-Cqg)heterocyciyt,
(C1-Cg)alkylene-C(O)-(Cg-C1plaryl, (C1-Cyalkylene-C(O)-(Cs-Cqp)heterocyciyl, or

(C4-Cglalkylene-(Cg-Cplaryh;
R7 is H, halogen, CN, (C4-Cgalkyl, (C2-Cglalkenyl or R,

10 Rg is H, halogen or (C¢-Cglalkyl;
nis 1,2 or 3, and
L is O, O-methylene or O-ethylene.
15

31. A compound according to claim 1, wherein

R1 is H, (C1-Cg)alkyl, (Ce-C1p)aryl, NH-(C1-Cglalkyl, NH-(Cg-Cqglaryl, or
N[(C1-Cglaliylln:

20
Ro is H or (C1-Cgalkyi;
Rz is H, halogen or NHR", wherein R” is defined as above;

25 Rgis H, haiogen or (C1-Cg)alkyl;

Rg is H, (C1-Cg)alkyl, halogen, (Cg-C1p)aryl, NH-(Cg-C1g)arvl, (C1-Cg)alkyiene-(Cg-
C1plaryt or (C5-C1g)heterocyciyl;



R5 is H, (C1-C6)alkyl, halogen, (C6-C10)aryl, NH-(C6-C10)aryl, (C1-C6)alkylene-(C6- C10)aryl or
(C5-C 10)heterocyclyl; WO 2007/000240 168 PCT/EP2006/005648 R6 is H, (C1-C6)alkyl, R',
(C1-C4)alkylene-(C5-C1(r))heterocyclyl or (C1-C6)alkylene-(C6-C 10)aryl; R7 is H, halogen, CN,
(C1-Co)alkyl,e2aalkanyl or R, 5R8is H, halo,%eé1 or (C1-C6)alkyl; nhisyinpeetshisaad 10 Lis O.
32. A compound according to claim 1, wherein R1 is H, (C1-C4)alkyl, NH-(C1-C4)alkyl,
N[(C1-C4)alkyl12 or NH-phenyl; 15 R2 is H, (C1-C4)alkyl; R3 is H, NH-(C5-C6)heteroaryl or
NH-phenyl; R4 is H, halogen or (C1-C4)alkyl; 20 R5 is H, (C1-C4)alkyl, halogen, (C6-C10)aryl,
NH-(C6-C10)aryl, (C1-C2)alkyl- (C6-C10)aryl or (C5-Clp)heteroaryl; R6 is H, (C1-C6)alkyl,
(C5-Clo)hetero (C1 C4)a lene-(C5-C10)heterocyclyi, 25 (C6- ClO)aryI or

1. ce)am%ﬁe%ét@@ya&v - halBlRneNCEE T O alRPSHSHatkenyi, phenyl,
cyclopropy}e 5 %@9@ I% Bgils H, halogen or (C1-C4)alkyl; WO 2007/000240 169
PCT/EP2006/005648 n |s and

Ry is H, halogen, CN, (C4-Cgjalkyl, {C2-Cg)alkenyl or R’;

5
Rg is H, halogen or {C1-Cg)alkyl;
nis 1,2 or 3; and
i Lis Q.

32. A compound according fo claim 1, wherein
R4 is H, (C4-Cyalkyl, NH-(C@-C,;;)a!kyi, Ni{C1-Cg)alkylly or NH-phenyl;
15 Rois H, (C1-Cylalkyl;
Rz is H, NH-(C5s-Cglheteroaryl or NH-phenyt;
R4 is H, halogen or (C1-Cglalkyl;
20
Rg is H, (C1-C4)alkyl, halogen, (Cg-Cqglaryl, NH-{Cg-Cqplaryl, (C4-Co)alky!-

(Cg-Cqpyarvt or (Cs-Cegiheteroaryt;

Rg is H, {C4-Cglatkyl, (C5-Cqpiheterocyciyt, (C1-Cy)alkylene-(Cs-Cqpjheterocyciyt,
25 (Cg-Cyglaryl or {C1-Cglalkylene-(Cg-Ceglaryl;

R7 is H, halogen, CN, (C4-Cg)alkyl, (C1-C4)alkenyl, phenyl, cyclopropyi,
(Cgs-Cgiheteroaryl;

30 Rgis H, halogen or (C4-Cy)alkyt;



33. Use of at least one compounds of the formula (1) and/or their physiologically acceptable salt as
claimed in one of claims 1 to 32 for producing a medicament. 34. Use of at least one compounds of
the formula (1) and/or their physiologically 10 acceptable salt as claimed in one of claims 1 to 32 for
producing a rwertesieesfor the treatment and/or pe&ention of hypertendi6R/EFaNS19a443
hypertension, ocular hypertension, peripheral circulatory disorder, angina pectoris, cerebral
vasospasm, asthma; premature birth, hyperaggregability of platelets, Peripheral Occlusive Arterial
Disease (PROD), Chronic Obstructive Pulmonary Disease (COPD), cancer 15 development, erectile
dysfunction, arteriosclerosis, ischemic organ failure (end organ damage), fibroid lung, fibroid liver,
liver failure, fibroid kidney, renal glomenalosclerosis, kidney failure, organ hypertrophy, prostatic
hypertrophy, complications of diabetes, blood vessel restenosis, atherosclerosis, cancer, cardiac
hypertroph@,‘%ééﬁ”@\ilure ischemic diseases; inflammation; autoimmune diseases; AIDS, osteopathy
such as 20 osteoporosis, brain functional disorder, infection of digestive tracts with bacteria, sepsis,
adult respiratory distress syndrome, retinopathy, glaucoma or Alzheimer's disease. 35. A medicament
comprising[‘agﬁ éffective amount of at least one compound as 25 claimed in any of claims 1 to 32
and/orga pharmacologically acceptable salt thereof, physiologically tolerated excipients and carriers

and, where;gppropiais, JUERSr AAMVESRRBObPRETSRHUR NPERiRMheir physiologically

acceptable salt as claimed in one of claims 1 fo 32 for producing a medicament.

34. Use of at least one compounds of the formula {I} and/or their physiologically

10 acceptable salt as claimed in one of claims 1 to 32 for producing a medicament for the
treatment and/or prevention of hypertension, pulmonary hypertension, ocular
hypertension, peripheral circulatory disorder, angina pectoris, cerebral vasospasm,
asthma, premature birth, hyperaggregability of platelets, Peripheral Occlusive Arterial
Disease (PACD), Chronic Obstructive Puimonary Disease (COPD), cancer

15 development, erectile dysfunction, arteriosclerosis, ischemic organ failure (end organ
damage), fibroid lung, fibroid liver, liver failure, fibroid kidney, renal glomerulosclerosis,
kidney failure, organ hypertrophy, prostatic hypertrophy, complications of diabetes,
blood vessel restenosis, atherosclerosis, cancer, cardiac hyperirophy, heart faiiure
ischemic diseases: inflammation; autoimmune diseases; AlIDS, osteopathy such as

20 osteoporosis, brain functional! disorder, infection of digestive tracts with bacteria,
sepsis, adult respiratory distress syndrome, retinopathy, glaucoma or Alzheimer's

discase.

35. A medicament comprising an effective amount of at least one compound as
25 claimed in any of claims 1 to 32 and/or a pharmacologically acceptable salt thereci,
physiologically tolerated excipients and carriers and, where appropriate, further

additives and/or other active ingredients.
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