WO 2008/077554PCT/EP2007/011167 Cycloalkylamine substituted
wisRapineline derivatives The present invention relates to nopeligeamineling -
derivatives as described in the claims, their preparation and their use in
the treatment and/or prevention of diseases related to the inhibition of
Rho-kinase and/or of Rho-kinase mediated phosphorylation of myosin
light chain phosphatase. Activation of a small GTPase RhoA upon agonist
stimulation results in conversion of RhoA from the inactive GDP-bound
Cyclagiiasing sebssieep 580HTTINA 3R a18H5sequent binding to and
activation of Rho-kinase. Two isoforms, Rho-kinase 1 and Rho- klnase 2,
are known. Rho-kinase 2 is ex essed invas lar smooth scl c H
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Rho-kinase is involved in vasoconstriction, including the development of
myogenic tone and smooth muscle hypercontractility (Gokina et al. J.
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bacteria (WO 98/06433), cancer development and progression, neoplasia

where inhibition of Rho kinase has been shown to inhibit tuﬁmr cell growth

and metastasis (Itoll, et al. Nature Medicine 1999,5,221; Somlyo, et al.

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

Biophys Res 2000, 269,633-40 ; Gingras, et al. Biochem J 2000,

348,273), vascular smooth muscle cell proliferation and motility (Tammy et

al. Circ. Res. 1999, 84, 1186-1193; Tangkijvanich etal. Atherosclerosis
2001 155 221-227) andothelial call nrolifearation endothelial call



(C1-C6)afkylene-R', OH, O-R", NH2, NHR", NR"R" or NH-C(0)-R"; R4 is
H ,halo_(%(_e_n, hydroxy, CN, (C -C6)alkyl, (C1-C6)alkylene-R; RS is H, _
WRAISSER N, NO2, (C1-C6)alkyl, (C2-C6)alkenyl, (C1-C6)aliytaRa (CEIE"

n)aryl, (C -C6)alkenylene-(C6-Cio)aryi, (C -C6)alkylene-(C5-Ci

o)heterocyclyl, CH(OH)-(C1-C6)alkyl, NH2, NH-R', NH-S02H, NH-S02-(C1

-C6)alkyl, NH-S02-R', NH-C(0)-(C1-C6)alkyl, Sc NH-C(0)-R', C(O)N[(C

-C6)alky112 C(0)0OH, or C(0)0-(C1-C6)alkyr, R6 and R6 are independently
Cell Bhesich atier, (TH> CBRakyS, (CaR06)alkylenezRG{CI-Co)alkylehetO-(Cironary
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AIDS, osteoporosis, endocrine dysfunclions, e.g. hyperaldosteronism, central nervous
sysiemn disorders such as neuronal degeneration and spinal cord injury (Hara, et al,
JiNeurosurg 2000, 93, 94), cerebral ischemia (Uehata, et al. Nature 1887 ,3889,890;
Satoh et al. Life Sci. 2001, 68, 1441-53; Hitomi, et al. Life Sci 2000,67,182%;
Yamamoto, et al. J Cardiovasc Pharmacol. 2000, 35, 203-11), cerebral vasospasm
{Sato, et al. Circ Res 2000,87,195; Kim, et al. Neurosurgery 2000 48 440), pain, e.g.
neuropathic pain (Tatsumi, et al. Neuroscience 2005, 131,491, Inoue, et al. Nature
medicine 2004, 10, 712}, infection of digestive tracts with bacteria (WO 988/06433),
cancer development and progression, neoplasia where inhibition of Rho kinase has
been shown to inhibit tumor cell growth and metastasis (Itoh, et al. Nature Medicine
199G,5,221; Somlyo, et al. Res Commun 2000,268,654), angiogenesis {Uchida, et al.
Biochem Biophys Res 2000, 268,633-40 ; Gingras, et al. Biochem J 2000, 348,273},
vascutar smooth muscile cell proliferation and motility (Tammy et al. Circ. Res. 1898,
84, 1186-1183; Tangkijvanich et al. Atherosclerosis 2001, 155, 321-327), endothelial
cell proliferation, endothelial cell retraction and muotility (Olkawz et al. Biochem.
Biophys. Res. Commun. 2000, 269, 633-640), stress fiber formation (Kimura et al.
Science 1897, 275, 1308-1311; Yamashiro et al. J. Cell Biol. 2000, 150, 787-808},
thrombotic disorders (Kikkawa, et al. FEBS Lett. 2000, 466, 70-74; Bauer et al. Blood
1999, 84, 1665-1672, Klages, et al. J Cell Biol 1989 144, 745; Retzer, et al. Cell Signal
2000,12,645) and leukocyte aggregation (Kawaguchi, et al. Eur J Pharmacol. 2000,
403:203-8; Sanchez-Madrid, et al. J lmmunol, 2003, 171:1023-34, Sanchez-Madrid, et
al. J Immunol. 2002, 168:400-10}, and bone resorption (Chellaiah, et al. J Biol Chem.
2003, 278:28086-87). Na/H exchange transport system activation (Kawaguchi, et al.
Eur J Pharmacol. 2000, 403:203-8), Alzheimer's disease (Zhou et al. Science 2003,
302, 1215-1217), adducin activation (Fukata ef al. J. Biol. Chem., 1898, 273, 5542-



H, halogen, CN, NO2, (C1-C6)alkyl, 0-(C1-C6)alkyl, (C2-C6)alkenyl,

“%9 C alkenylene-(C6-C10)aryl, (C1-C6)alkylene-R’,
3)8!1?: C1-C6)alkyl, NH2, NH-R', NH-S02H, NH-S07-(C1-6855ik307/61 1367

NH-S02- R S02-NH2, S02-NHR', NH-C(0)-(C1-C6)alkyl, NH-C(0)-R’,
C(O)NRC1-C6)alky112, C(0)OH, or C(®0-(C j-C6)alkyl; 5e R8is H,
halogen or (C1-C6)alkyl; nis 1,2,30or4; mis 1, 2,3,4o0r5;and L is O or
0-(C1-05)alkylene; wherein R" is (C3-C8)cycloalkyl, (C5-Cig)heterocyclyt,
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(Ci-C8)alkylene-NRxRYy; and wherein Rx and Ry are independently of
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,}eurgg%g;fz SO3H. S02-NH2, SO2NH(C1- c%g |, SOINRCI-CE)alkyl
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C1-C6)alkyl, NH-S02-(C6-C10
vessglqeg@zl@@ag climfetelRyeyelylinfpounation, avioimmune diseases, AIDS,

osteopathy such as osteoporosis, infection of digestive tracts with bacteria, sepsis,
cancer development and progression, e.g. cancers of the breast, colon, prostate,

ovaries, brain and lung and their metastases.

WO 01/64238 describes isoquinoline-5-sulfonamide derivatives optionally substituted
by a -(CH2)1.6-0-(CH2)p.6- & -(CH2)0.6-S-(CH2)g.6- or a -{(CHp)p.g-linked

heterocyclic group useful as neuroprotective agents.

WO 2004/106325 (Schering AG) describes prodrugs of the Rho-kinase inhibitor fasudil

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

WO 2001/038726 generically describes -O-(Cg-C4g)aikyl-heteroary! substituied

cyclohexyl derivatives useful for the treatment of microbial infections.



Co6)alkyl-C(0)-(C1-C6)alkyl, N(C1-C6)alkyl-C(0)0-(C1-C6)alkyl,
N(C1-C6)alkyl-C(0)-NH-(C1-C6)alkyl], (C6-C10)aryl,
W%tgf?i‘f%ﬁ'é%/lene-(CG-ClO)aryl, 0-(C6-C10)aryl, 0-(C1-C6)alkIEREXHEE 21

&aryl, (C5-C1 Oheterocyclyl, (C 1-C6)alkylene-(C5-C 0)heterocyclyl,
0-(C1-C6)alkylene-(C5-C10)heterocyelyl, wherein the (C6-C10)aryl or
(C5-C10)heterocyclyl may be substituted one to three 5g times by a
group independently selected from halogen, OH, NO2, ON,

JP 1086CEC6)atlad (D€ Gatkyln NiH2 AN e l-e6)akdil] NROE-COatkyald] diseases

- H3. , 0-(CiC - .

B (oL e kS S e S AR R e AT A
isoquigelatkpiete(CosCraarye srbditnin (C6-CLo) &yl isivisitallysgubstitureeferably
5~»sut?§ﬁﬁs%&%_‘%?@l%¥@ il AR ﬁw%&%&mt&%&%@w%% ety be

together with the carbon atoms the oxygen atoms are attached to; and
an anhareihsigyioor beteyoeyelyl substituents of (C6-Cio)aryl and

(C5-CiD)heterocyclyl groups may not be further substituted by an aryl or

he.terocyclyl containing group; and their pharmaceutically acceptable
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cisN44-(isoquinolin-6-yloxy) cyclohexyl] acetamide. In a second aspect,

there is provided the use of at least one compounds of the formula (1)
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... producijpng a medicament. In a third aspect, there, is prqvided the use of
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disease, angina pectoris, heart hypertrophy, heart failure, ischemic
diseases, ischemic organ failure (end organ damage), fibroid lung, fibroid
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merulog,{cl%rgas;éf or ertrophy,.asthma, chronjc obstructive
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(C 1-(nflatynation cambihisnanecdiser8é sl msteomthymntectivnrebturated or
digestive tracts with bacteria, sepsis or cancer development and )
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by a 608RNSHIELN ehlestiveampumetablenst aag-compoing asisetngssition.
above and/or a pharmaceutically acceptable salt thereof, pharmaceutically
tolerated excipients and carriers and, where appropriate, further additives
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and R43 is e.g. a (C3-Cqp)eycloalkyl residue optionally substituted by NROTREZ,

wherein R9Tand R92 may be hydrogen, (C4-Cgalkyl etc.; or R43 is a group R8



(Ci-C6)alkyl. (C2-C6)alkenyl, (C1-C6)alkylene-(C6-Cio)aryl,
(C1-C6)alkenylene-(C6-Clo)aryl, 7
(C1-C6)alkylene-(C6-C10)heterocyclyl, CH(OH)-(C1-06)alkyf, NH2,
NH-R', NH-S02H, NH-S02-(C1-C6)alkyl, NH-SO -R', NH-C(0)-(01-C6)alkyl,
NH-C(0)-R', C(O)NRC -C6)alky112, C(0)09, or C(0)0-(C1-C6)alkyl; R6 and
R6' are independently of each other H, $C1-C8)alkyl, (Ci-C6)alkylene-R’,
(C1-C6)alkylene-0-(C1-C6)alkyl, (C1-06)alkylene-0-R’,
(C1-C6)alkylene-CH[R'2, (Ci-C6)alkylene-C(0)-R’,

defifed B6) Ak ermrO@pHN FECE T kY sFRLUCIBN RIpcyciic heterocyiic ring with

1, 2 (§hCHRMCNS CLONG (G d-CialiMed by & directly bound opti lly substi
(C1-C6)alkylene-C(0)NUCI-C6)alky112, (Ci- C6)a|kylgne C(O)ND onally substity ed

aryl @M%’)%ﬁk’ylé’ﬁ‘&@té EPesHalkyl, C(0)0-(C1-C6)alkyl, WO
2008/077554PCT/EP2007/0 1 1167 8 C(0)OR' 0(0)(C1-06)alkyl, C(0)R',
0 01 -06)alkyl, C(O)NHR', C(O%NRCl 06)a|kyI|R C(O)N[(Ol 0?1‘)@
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the N-atom to which they are att ferm yclyl
group; R7 is H, geh; ONSINO2, (C1-C6)al @lz@ @@)all&%
(C2-06)alkenyl la)al nylene-(06-010)aryl, (01-C6)alkylene-R’,
CH(OH)-(01-06)a 7NH-R', NH-S02H, NH-S02-(C1-06)alkyl,
NH-S02-R. 302-N ,SO -NHR", NH-C(0)-(01-06)alkyl, NH-C(0)-R",
C(O)NRC i-C6)alkAZ, C(0)OH, Or C(0)0-(Ci-C6)alkyl; R8 is H, halogen or

as RiGkEe)aIkyhnisd 2,30r4; mis1,2,3,4015,and Lis 0 or
0-(C1-C6)alkylene; wherein R is

summary

In a first aspect, there is provided a compound of the formula (f)
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(C3-C8)cycloalkyl, (C5-010)heterocyclyl, (C6-C10)aryl; and R" is
(C3-08)cycloalkyl, (C5-C10)heterocyclyl, (C-C)aryl, (Ci-C6)alkyl,
(Ci-C6)alkylene-R', (C1-C6)alkylene-0-(C1-C6)alkyl, (Ci-C6)alkylene-0-R’,
or WO 2008/077554PCT/EP2007/0 67 10 (C1-C6)alkylene-NRxRy; and
wherein Rx and R are independently af each other (C1-C6)alkyl,
(C5-010)heterocyclyl, (C6-C10)aryl, (C1-C4)alkylene-(C5-C
10)heterocyclyl, -C4)alkylene-(C6-C10)ar4
(C1-C4)alkylene-NH(C1-06)alkyl, (Ci-C4)alkylene-NRC1-C6)alkYli2;
(C1-C4)alkylene-NRC6-C10)arylb, or
(C1-C4)alkylene-NRC5-C10TheterocyclY112; wherein in residues R4, R5,
R6, R6', R7 and R8 alkyl, alkyiene or cycloalkyl can optionally be
substituted one or more times by OH, OCH3, COOK, COOCH3, NH2,

WHEIRIfICH3, N(CH3)2, CONH2, CONHCH3 or CON(CH3)2 : wherein in
residues R1 to R8 alkyl or alkykene can opt o ally be substituted one or

_more times by halogen; wherein in residues R1 and R3 to R8

R1 '(C6-C10)aryl and (C5-ClaTheterocyclylare unsubstituted or substituted
one or more times by suitable groups independently selected from
halogen, OH, NO2, N3, CN, C(0)-(C1-C6)alkyl, C(0)-(C1-C6)aryl, COON,

(C1-en 1-C6)alkyl, CONH2, CON1(C1-C6)alkyl, CON[(C1-C6)aikYI]2,
(03-C8)cycloalkyl, (C1-C6)alkyl, (C1-C6)alkylene-OH,
(C1-C6)alkylene-NH2, (C1-C6)alkylene-NH(C1-C6)alkyl,

NH-(@t-Ce)alliiene-NRC1-C6)alky112, (C2-C6)alkenyl, (C2-C6)alkynyl,

NHRO' Cj-C6)alkyl, 0-C(0)-(C1-C6)alkyl, PO3H2, SO3H, 302-NH2,

S 5NH(C1-C6)aIkyI, SO2NRC1-C6)alky1)2 , S-(C1-C6)alkyl,

NI{CsO-¢Ek@gRalkyl, S02- (C1-C6)alkyl, S02-N=CH-N[(C1-06)alkY1]2; WO
2008/077554PCT/ 2007/011167 '11 C(NH)(NH2), NH 2, NH-(C1-C6)alkyl,
NRC1-C6)alky132, NH-C(0)-(C1-C6)alkyl, NH.-C(0)0-(C1-C6)alkyl,

Ro idNH-582den @afafil sk B02-(06-010)aryl,
NH-S02-(C6-C10)heterocyclyl, N(C1C6)alkyl-C(0)-(C1-C6)alkyi,
N(C1-C6)alkyl-C(0)0-(C1-C6)alkyl, N(C1-C6)alkyl-C(0)-NH-(C1-C6)alkyl],

R1 ig06-C10)aryl, (01-06)alkylene-(C6-C10)aryl, O-(C6-C10)aryl,
0-(C1-C6)alkylene-(C6-C10)arYi, (C5-C10)beterocyclyl,
(C-i-C6)alkylene-(C6-C10)heterocyclyl, or

halc@=(Ci-C6)alkylene-(C6-C10)heterocyclyl, wherein the (C6-Ci )aryl or

Cr- C éﬁlp)heterocyclylmay be substituted one to three times by a group

(C1 epeyndently selected from halogen, OH, NO2, ON, 0-(01-C6)alkyl,

(C4-CarsiR)allkd, MIH2, NH(C1-C6)alkyl, N(C1-C6)alkyll2, SO2CH3, COOH,
C(0)0-(CiCe)alkyl, CONH2, (0i-C6)alkylene-0-(C1-C6)alkyl,

OH, (Cc1-C6)alkylene-0-(C6-C10)aryl, or 0-(C1-C6)alkylene-(C6-010)aryl; or

o-r'Wherein (C6-C-10)aryl is yicinally substituted by a 0-(01-C4)alkylene-0
group whereby a 5-8-membered ring is formed together with the carbon

NF2atoms the oxygen atoms are attached to; and wherein aryl or heterocyclyl

NH Rsybstituents of (C6-Cip)aryl and (C5-C10)heterocyclyl groups may not be
further substituted by an aryl or heterocyclyl containing group; and their
pharmaceutically acceptable salts. Preferably, R1 is H, (C1-C6)alkyl,
(C6-C1D)aryl, NH-(01-C6)alkyl, NH-(C6-C10)aryl or NRC1-C6)alky112.
More preferably, R1 ishalogen, (01-C4)alkyl, NH-(C1-C4)alkyl,
N[(C1-C4)alkylk or NH-phenyl. Most preferably, R1 is H, (C1-C2)alkyl or
NH-(C1- C2)alkyl, especially preferred R1 is H. WO
2008/077554PCT/EP2007/011167 12 preferred are H,
NH-(C5-C6)heteroaryl containing one or more N atoms or NH-phenyl.
Most especially preferred, R3 is H. Examples of R3 substituents are
Preferably, R4 is H, halogen or (C1-C6)alkyl More preferred, R4 is H,
halogen or (C1- C4)alkyl. Most preferred, R4 is H. Preferably, R5 is H,
halogen, CN, (Ci-C6)alkyl, (C2-C6)alkenyl, R', NH-(C6-0 or
(C1-C6)alkylene-RI. More preferably, R5 is H, halogen, (C1-C6)alkyl,
(C2-C6)alkenyl, R', NH-(C6-Cio)aryl or (C1-C6)alkylene-R'. Most
preferably, R5 s H, halogen, (C1-C6)alkyl, (C2-C6)alkenyl, (C6-010)aryl,
NH-(C6-Clo)aryl,1 O)aryi (C1-C2)alkyl-(C6-C13)aryl or

(CE_-CinYhetearnarvyl EFeneciallvy nreferred RPE ic H halnnen nheanvl



thienyl or pyridyi, nitrile, nitro, (p-methoxy)-phenyl, N-aniline, benzyl,
2-propenyl, sbutenyl, cyclopropyl, tetrazol, amino, 4-methoxy-aniline or
N-acetyl, preferably hydrogen, fluoro, chloro, bromo, iodo, methyl, ethyl,
vinyl, phenyl, thienyl or pyridyl. More preferred, R5 is H, halogen, methyl,
or ethyl, most preferred R5 is H. Preferably, R6 and R6' are independently
of each other H, WO 2008/077554P&PEP2007/011167 13 (C1-C6)alkyl,
(0i-C4)alkylene-(03-08)cycloalkyl, (C1-C4)alkylene-(C6-C10)heterocyclyi,
NR"RCa:C4)alkylene-(C6-C10)aryl, (C1-C6)alkylene-0-(C1-C6)alkyl,
NH@({@%@Q)alkylene-C(O)-(CG- Cio)heterocycly!,
(C1-C4)alkylene-C(0)-(C6-C1lojaryl, (Ci-C6)alkylene-C(0)N[(Ci-C6)alkYli2,
(C1-06)alkylene-C(0)NH-(C1-C6)alkyl,
R4 is(C1-C6)alkylene-C(0)0-(C1-C6)alkyl, C(O)R" C(0)(C1-C6)alkyl,
C(0)0-(C1-C6)alkyl, C(0O)NH-(C1-C6)alkyl, C(O)N[(C1-C6)alkyl2, or
H,  C(0)(C1-C6)alkylene-R', or R6 and R6', together with the N-atom to which
halog@t‘?,y are attached, form a (C6-C10)heterocyclyl group. In a further
preferred embodiment, R6 and R6 are independently of each other H,
hydrogg¥s -ce)alkyl, (C6-C1g)heterocyclyl, (C3-CB)cycloalkyl, (C6-C 0)arY!
CN, (Cl1-C4)alkylene-(C3-C6)cycloalkyl,
C‘_éél-tgzpalkerne-(C6-C10)heterocycIyI, (C1-04)alkylene-(C6-Cip)aryl, 14
(©1-CogfRikylene-0-(Ci-C6)alkyl, (C1-C6)alkyiene-C(O)N[(C1-06)alkY1]2,
r' (Ci-Cé6)alkylene-C(0)NH-(C1-C6)alkyl,
‘ Cl—Ci?aalky ene-C(0)0-(C1-06)alkyi, C(0)0-(C1-06)alkyl, 0(0)(C1-C6)alkyl,
(C'i“cgf(b?)?@ -B%)%’\/cloalkyl, C(0)NH-(C1-C6)alkyl, C(O)NRC1-C6)alky112, 0(0)
(01-C6)alkylene-(C3-C8)cycloaikyl, 0(0) (C1-C6)alkylene- (Cs-
_ CiOheterocyclyt 0(0) (C -C6)alkylene--(C6-C )aryl, or R6 and R6', together
R5 iSyith the N-atom to which they are attached form a (06-01 g)heterocyclyl
group. in a more preferred embodiment, R6 is H, (C1-C6)alkyl,
(C3-C6)cycloalkyl or (C1-04)alkylene-(C3-06)cycloalkyt, and R6 is H,
halog&ry-Cce)alkyl, (C3-C8)cycloalkyl, (06-C g)heterocyclyl, (C-C)aryl,
CN, (C1-C4)alkylene-(C3-C6)cycloalkyt (C -C4)alkylene-(C 6-C O)heterocyclyl,
(0i-04)alkylene-(C6- C 1 WarYI, (C1-C6)alkylene-O-(C1-C6)alkyl,
NO2.(c1-C6)alkylene-C(0)NH-(C1-C6)alkyl,
(01m(ﬁg)Ja-;{;}ﬁ)alkylene-C(O)NRCl-C6)aIkyt, 15
(C1-C6)alkylene-C(0)0-(C1-C6)alkyi, C(0)0-(C1-C6)alkyl,
(Co-@jenyte)alky!, C(0)(C3-05)cycloalkyi, C(O)NH-(C1-C6)alkyl,
R C(O)Nr1-Ce6)alkYli2, 0(0) (C1-C6)alkyiene-(C3-05)cycloalkyl, C(0) (C1
" -C6)alkylene-(C5-C 0)heterocyclyl, 0(0) (C1-C6)alkylene-(C6-C10)aryl, or
(C1-(Rp=indeR6{ togdihen with the N-atom to which they are attached, form a

(0 -CSSRIOMERQEYCKL group-
(C+-Cgialkyiens-(Cs-Cqg)heterocyclyl,
CH(OH)-(C 1-Cg)alkyl,

NHo,

NH-R,

NH-SO2H,

NH-SOp-(C¢-Cglalkyl,

NH-SO»-R’,

NH-C{O}-(C4-Cg)alkyl,



In a further more preferred embodiment, R6 is H, (C1-C6)alkyl and R6' is
H, (C1-C6)alkyl, (C3-C8)cycloalkyl, (C6-C10)arYI, (C5-C10)heterocyclyl,
(C1-C4)alkylene-(C3-C8)cycloalkyl,
(C1-C4)alkylene-(C5-C10)heterocyclyl, (C1-C6)alkylene-(C6-C10)aryl,
(Ci-C4)alkyiene-0-(C1-C4)alkyl, C(0)(C1-C6)alkyl,
(C1-C4)alkylene-C(0)NRC1-C4)alkYll
(C1-C6)alkylene-C(0)NH-(01-C6)alkyl, or R6 and R6', together with the
- tem to which they are attached, form a (C5-C10)heterocyclyl group.
2008/077554PCT/ 2007/011167 16 H, (C1-C6)alkyl;
CON os)cyiabaiig: (Ci-ca)alkylene-(C3-C8)cycloalkyl:
C(O>&%-gg)alkylene-0-(c1-C4)a|kyI; C(0)(C1-C4)alkyl; (C
-C4)alkylene-C(0)NRO -C4)alky1)7;
CO)eElleuTatikplsie-(C5-Clo)heterocyclylwherein heterocyclyi is unsubstituted
or substituted one or more times, preferably one to three times, more
preferabyl one or two times, by a group independently selected from
Rg atCREMIyIFere raeafhigh sralo §ERESr phenyl, or is substituted once by
. (C5-C6Theterocyclyl; wherein phenyl or (C5-C6)heterocyclylare
*unsubstituted or substituted one to three times by halogen, (C1-C4)alkyl
R’, or 0(C i-C4)alkyl; or (C1-C4)alkylene-(C6-C10)aryl wherein aryl is
(61-&%Qﬁm“ted or substituted one or more times, preferably one to three
times, by a group independently selected from halogen; (C1-C4)aikyl,
(C 1-(upitakiy<CRI3 or CF3; 0-(C1-C4)alkyl; CN, S02-NH2; S02- (C1-C4)alkyl
referably SQ2-CH3 or S%—CF?,; S02-N=CH-NRC1-C4)alky112,
(C‘l‘g@é?é}ﬂﬁﬁ?%@z{ﬁil\@ﬂ)@ )2: NH-00-(C1-C4)alkyl, preferably
(C T_wéﬁgég@%gﬁgo- O-(Cl-C4)aII_<yI, or (C6-Cl0)aryl is substituted once
by unsubstituted phenyl, unsubstituted O-phenyl or unsubstituted
(C1-GeREgimetetddjRlpl; or R6 and R6', together with the N-atom to which
they are attached, form a (C5-C6)heterocyclylgroup, which is
(C‘l"%ﬁé%%‘ﬁm‘?gé @Sjéﬁtbstituted one to three times, preferably once, by
(© 1_&%%%@@@@%(C1-C4)alkyl; wherein a (01-C4)alkyl or (C1-C6)alkyl
residue is unsubstituted or substituted one to three times by halogen,
(C1-peapdialsipaicfidoNPidferably the formed heterocyclyl group is
rpholing, piperiding oliding or piperazino. More preferably the
(61'§]@3§k6§§ayf%@pl@f£ ?r?gryp %%%%r 4- (ethoxycarbonyl)-piperazinyl. WO
(C1-CHMHYTHS4R OTHER200F/R44BY, 17 In a most preferred embodiment,
R6 is H, (C1-C6)alkyl and R6 is H, (C1-C6)alkyl, (C3-C8)cycloalky! In a
(Q‘Fﬁﬂﬁ’é‘?%@‘ﬁr@%é éa}émbodiment, R6 is H and R6' is H, unsubstituted
p ClCe)alkyl, substituted ((:3-C6)cycloalkyl. Especially preferred, R6
(©1 méﬁ%ﬁgﬁéﬁ%gs e%t%p%@: %‘%%"[hese embodiments, R6 or R6" are,
C(O)ihdependgatkyfrom each other, hydrogen, methyl, ethyl, propyl, isopropyl,
3-methyi-butyl, 2-methyl-propyl, butyl, pentyl, 3,3,3-trifuoropropyl,
C’(O)5-‘-lf)ﬁ,4-trifluorobutyl or a substituent selected from the group consisting of
C(OWEQ-2R08I07 7554PCDEP2007/011167 19 Other examples for these
embodiments of R5 or R5' are, independently from each other,
CO)R’,
C{OINH-(C4-Cglalkyl,
C(OINHR,
C(OIN[(C+-Cg)akyl]R’
C(O)N[(C1-Cglalkyliz,

C(O)~(C4-Cglalkylene-R’,



-c_ An example for R5, R6' forming a (C5-C13)heterocyclyl is WO
2008/077554PCT/EP2007/011167 20 Preferably, R7 is H, halogen, ON,
(C1-C8)alkyl, 0-(C1-C8)alkyl, (C2-C8)alkenyl, R or
(CIl-C8)alkyiene-(C3-C8)cycioalkyl. More preferred, R7 is H, halogen, ON,
(C1-C4)alkyl, 0-(Ci-C4)alkyl, (C-i-C4)§ enyl, phenyl, cyclopropyl or
(08-C8)heteroaryl. Most preferably, R7 is H, fluoro, chlore), bromo,
thyl thoxy, phenyl, nitrile, cyclopropyl, thienyl or vinyl, most
ClOX sﬂéggﬁmﬁggﬁgj’gg is H, fluor, chloro, methyl or methoxy. More
Rg andRECUBPreienst RibHiRS iprbleratiipHarmmgner (A kg 10)
More preferred, P8 is H, Cl, F, methyl or ethyl. Most preferred R8 is H.
heteropyelgr&bRHR2 is H, halogen or (C1-C4)alkyl. Preferably, R2 is H or
(C1-02)alkyl. More preferred, R2 is H, methyl or ethyl. Most preferred R2
is H. R2 may be bound to any carbon atom of the ring including the
R7 is position where the linker group L is bound. Preferably, nis 1, 2 or 3. More
preferred, nis 1 or 2. Most preferred n is 1. Preferably mis 2, 3 or 4. More
H, preferred mis 3. The linker group L may be bound to the ring in any
halogegpgsition via a ring carbon atom. In a preferred embodiment, mis 3 and L
is attached to the 4-position of the amino cyclohexane ring or L is
CN attached to the 3-position of the amino cyclohexane ring 21 In an
NOo, especially preferred embodiment, L is attached to the 4-position of the
amino cyclohexane ring. In a further preferred embodiment, L is
(01"@6)ﬁ{&ﬂylene, 0-ethylene or preferably 0. More preferably, mis 3 and L is
0= lene, 0-ethylene or 0 attached to the 4- position of the amino
OH(CTE%E%%X@% ring In residues R1 to R8 an alkyl or alkylene can optionally
(CZ-C%?a?k@ﬁW,Uted one or more times by halogen. Preferably alkyl or alkylene
IS substituted one to three times by halogen selected from chloro or bromo
R’,  but may be substituted by fluoro once or more, e.g. being perfluorinated.
~P lagend More preferred an alkyl or alkylene is not
(C2 Cﬁi%g?f%ﬁ%%é Ifr:@rgersg1 Lﬁtje’?zldf R5, R6 ,R67, R7 and R8 alkyl, alkylene or
(C1-Coyeleglisylesa, optionally be substituted one or more times by a group
selected independently from OH, OCH3, COON, CO00H3, NH2, NHCH3,
CH(ONH3y2; 2, CONHCH3 Or CON(CH3)2. If substituted, the number
NH of substituents is preferably between 1, 2, 3 or 4, more preferably 1 or 2
2 with 1 being even more preferred.. Preferably R4, R5, R7 and R8 are not
NH-Rsubstituted. Preferably an alkylene or cycloalkyl is not substituted. More
referably an alkyl, alkylene or cycloalkyl is not substituted. In preferred
NH“S&'a%diments of the present disclosure one or more or all of the groups
itained i compounds of formula (I) can independently of each
NH-Sﬁﬁm\%ﬁ%}g@g’f the preferred, more preferred or most preferred
NH-Sdefimtions of the groups specified above or any one or some of the
specific denotations which are comprised by the 22 definitions of the
SOZ'ﬁﬂﬂst and specified above, all combinations of preferred definitions,
SO 9 .preferred or most preferred and/or specific denotations being a
2 subject of the present disclosure. Also with respect to all preferred
NH-Cehedimentaitg, disclosure includes the compounds of the formula (1) in
all stereoisomeric forms and mixtures of stereoisomeric forms in all ratios,
NH-Céad#Reir pharmaceutically acceptable salts, The term "*--" in the
P tituents vide supra marks the point where the substituent
C(O)iﬁmc&‘ﬁl@%%}kﬁgh means, for example, for a R3 substituent Cl and mis 3
C(C)y@idompound of the formula Cl A preferred embodiment is a compound of

ormula (1) wherein R1 is H, (01-06)alkyl, (C6-C10)ayl,
qo)ﬁ'&é@@@%&%ﬁm NH-(C6-C10)aryl, or N[(C1-06)alkyl]2l R2 is hydrogen,
halogen, or (C1-C6)alkyt; R3 is H, halogen, (C1-C4)alkylene-R', O-R" or
NFIR"; WO 2008/077554PCT/EP200 7/0.1116 23



R4 is H, halogen or (Ci-C6)alkyl; R5 is H, (01-06)alkyl, halogen, CN,
(C7-06)alkenyi, (C Cio)aryf NH-(C6-010)aryl,
(C1-06)alkylehe-(C6-C10)aryl, (C5-C13)heterocyclyl or
(01-06)alkylene-(C5-Clo)heterocyclyi; R6 and R6' are independently of
each other 1-i, R, (C1-C8)alkyl, (C1-C6)alkylene-R’,
(C1-06)alkylene-0-(C1-C6)alkyl, (C1-G6)alkylene-0-R’,
(C1-C6)alkylene-CH[RI]2, (C1-C6)alkylene-C(0)NH2,

Rg is QLiePedvisne COMNEKR], (C1-C6)alkylene-C(0)NRCIC4)alkylk,
(C1-C6)alkylene-C(0)N[R12, C(0)0-(C1-C6)alkyl, C(0)(C1-C6)alkyl,
C(0)(C3-C8)cycloalkyl, C(0)(C5-C10)heterocyclyl, C(O)NH-(C1-C6)alkyl,

nis 4CLOINRG1CB)alkyll2, C(0)-(C1-C6)alkylene-(C3-C8)cycloalkyl, 0(0)
(C1-C6)alkylene-(C5-C10)heterocyclyl, C(0)(CI-C6)alkylene-(C6-C10)aryl,

m is brak6 &h8'R62Wyether with the N-atom to which they are attached, form
a (C5-C6)heterocyclyl group. R7 is H, halogen, ON, (C1-C6)alkyl, 0-(C

~ i-C6 all%/I, é((:é 6)alkenyl or R8 is H, halogen or (C1-C6)alkyl; mis 2, 3 or

Lis Qo {@4C2 61832 5HEFL'Fs 0, 0-methylene or 0-ethylene; and their
pharmaceutically acceptable salts. WO
2008/077554PCT/EP2007/011167 24 H, (Ci-C6)alkyl, (C6-C10L

wherRff-(C1-C6)alkyl, NH-(C6- Ci O)aryl, or C -C6)alkYli2; R2 is H or

= s (C1-C4)alkyl; R3 is H, halogen or NHR", wherein Ft is defined as above;
R4 is H, halogen or (Ci-C4)alkyl; R5 is H, (C1-C6)alkyl, halogen,

(C3-4ep¥dsaidhyl, C6-Cio)aryl, (C1-C6)alkylene-(C6- C10)aryl or

(Cs- @gg@m yclyl; R6 and R6 are independently of each other H,
(C3-C8)cycloalkyi, (C1-C8)alkyl, (CiC6)alkylene-0-(C1-C6)alkyl,

(Ce-(B1Ie3jaigdene-R'; C(0)(C1-C6)alkyl, C(0)(C3- C8)cycloalkyl,
C(0)(C5-C10)heterocyclyl, C(0)(C1-C6)alkylene-(C3-C8)cycloalkyl,
C(0)(C1-Cb)alkylene-(C5-Clo)heterocyclyl or

R i1sC(0)(C1-C6)alkylene-(C6-CiO)aryl; R7 is H, halogen, CN, (C1-C6)alkyl,

- l, (C2-C6)alkenyl or R"; R8 is H, halogen or (Ci-C6)alkyl; m is
(63@%%%%%?@/’1,2 or 3; and L is 0; and their pharmaceutically acceptable
(Cs-Salgshaeresyebiblly preferred embodiment is a compound of the formula

I) wherein WO 2008/077554PCT/EP2007/011167 25 R21 H,

(Ce- @@@ﬁlalkyl, R3 is H, NH-(C6-C6)heteroaryl or NH-phenyl; R4 is H,

(C,E_b%%ﬁg]'or (C1-04)alkyl; R5 is H, (01-04)alkyl, halogen,-C4)alkenyl,
(06-013)aryl, (01-02)alkyl- (C6-Clo)aryl or (C5-C6)heteroaryl; R6 is H,

(C1-(@3=0G)eyeldalkyl or (01-04)alkyl; R6' is H, (03-C8)cycloalkyl,
01-C8)alkyi,(01-C3)alkyiene-R% C(0)0-(01-C6)alkyl, C(0)(C1-06)alkyl,

(C1 ’éé%é'—%g)”g/é%afky@%{@CS-C@heterocyclyl, _

(c'f,ﬁ%g)a(@g%éﬁé)@ﬂka,e@e-(C3-CG)Cycloalkyl,
C(0)(Ci-C3)alkylene-(C5-C6)heterocyclyl, or C(0)(C1-C3)alkylene-phenyl;

(C1-QE)B‘H}Wd&éxP@N?(G’:L-04)a|kyl, 0(C1-04)alky!, (01-C4)alkenyl, phenyl,
cyclapropy],{C5-06. : | fhalegen or (C1-04)alkyl; mis 3 n

Whefsg/’ T;%gﬁgp rﬁglg @5;%3{% theé%r%%%r?ﬁgé&ggﬁﬁlly acceptable salts. 26 In an

(C4-erphariment the present disclosure relates to a compound of formula (1)
independently selected from the group of
(Csﬁtfﬁ)h%i?&i’@’#@ﬂbro-isoquinoIin-6-y|oxy)-cyc|ohexylI-carba c acid tert-butyl
(c _%ste?,a trans-4-(7-Chloro-isoquinolin-6-yloxy)-cyclohexylamine,

6 124[9'5- -(5-Chloro-isoquinolin-6-yloxy)-cyc..thexyli-carbamici acid
(C1tedybltylbestét;5-C+ n)heterocycivi,

(C1-Cy)alkylene-(Cg-Cqplaryl,
(C1-Cylalkylene-NH(C1 -Cglalkyl,



13cis-4-(5-Chloro-isoquinolin-6-yloxy)-cyclohexylamine,

15cis-4-(7-Methoxy-isoquinolin-6-yloxy)-cyclohexyiamine,
16cis-4-(Isoquinolin-6-yloxy)-cyclOhexylamine,
17trans-4-(isoquinolin-6-yloxy)-cyclolexylamine,
18trans-4-(5-Bromo-isoquinolin-5-yloxy)-cyclohexylamine,
19cis-4-(5- 0:1SQgHinglin-6-yloxy)-cyclohexylamine,

(C1-Co I;flyllﬁellﬁlgr’ﬁBcgr]i“z"y[fﬁj%}g-ﬁ%i’soquinoIin-6-y|oxy)-cyc|ohexy|I-amine,

~ i sQendinating -gycl0hexyll-propyl-3mine,

(C1-C %@%ﬁ%sggﬁﬁoliﬁ@-iil}g%i-cyclohexyll-ﬁ,3,3-trifluoro-propylhamine,

(C1 _Cﬁm%&ﬁﬁmm@%m%@%xyl 1-pyridin-3-ylmethyl-amine,
24Cyclopropyl-methyl-cis-[4-(isoquinolin-6-yloxy)-cyclo-hexyl)-amine,
25Isobutyl-cis-[4-0soquinolin-5-yloxy)-cyclohexyll-amine,

where%@%Qélm@ilﬁ[ﬁzégpﬂgn?@-ﬁ?tony;ywﬁig@%ywawm@ or cycloatkyl can

28Cyclopropyl-[4-(isoquinolin-5-yloxy)-cyclohexyll-ami

option D4 GSodoMIS ST BB eIy i, COOH: COOCHs N
SOEthyl-[4-(isagquinaling di é@? 3 |@é&%@w' in-4-ylmethyl-amine,

NHCHg: BK y§m-§gﬁéﬁao n- -y?x%% -g&yclohexyll-rr% yl-amine,
32[4-(Isoquinolin-6-yloxy)-cyclohexyl]-(4-phenoxy-benzy1)-amine, |

aherem gl OO eSS S R sS dhisaaral St o
34N-(4-1 41%lsgguinolin-B-sfloxy)-cyclohexylaminoj-methyl}-phenyl)-acet

more %‘?&e?% - %oq‘uinoIin-O-onxy)-cycIohexyII-(4-methoxy-benzyl)-amine,
36(4-Chloro-benzy1)-(4-(isoquinolin-6-yloxy)-cyclohexyll-amine,

37(2,3-Dime. thgxy- -[A-(i5Rquinglin-Srvioma-cycipherarbeyiviea
wheregy -(%T%%%@%X%#cgi%g%ﬁo@%g%%m@ﬁrﬁi?\?ﬁﬁtﬁylk-ph_en 1)?5-rrr€?et
unsubli iBifazligisgnddadioneo W 200865 PySHRGTIE Brodndesendenty

39(3,5-Dimethoxy-benzy1)44-(isoquinolins6-yoxy)- harpine; |
selectagd oI 1BBGEIES H) e e g el ey bepa B 10121

1[4~ inalin-6ey|owdrRisioheriHdrnethgarsylioniienz O rativky.
COO}iZEQWﬁS%@%%%)-ethyl x-Osoquirf?lvin-6-yloi§;§;;]-cyclohexyq-meth l-am
(Cg—d?)cyc!oa%kyi, (C1-Cg)alkyl, (C1-Cealkylene-OH, (C1-Cg)alkylene-Niz,

324[4-(Isoquinolin-6-yloxy)-cyclohexylj-methyl-amino)- imethyl-¢
(C1—C@)ﬁ@‘éﬂﬂﬂﬂf&lﬁé@qtﬁﬁ)\ﬁ“—‘@’%éﬁ/}%ﬁ&&?}')&pl réi?r%%@%’o%? Shatkenyl,
acid ethyl est . ACa- i, POaHs, SOaH, SO2-NHo,
(CZ"Czﬁ?%%Bﬂ 1-qgﬁb§b%ﬁ?ﬁéﬁﬁi6qy%§8;-é$c1o%g%?)igﬁethy -arznine, 3 2 g
s0,MalE(segyingfinsorenyseyClahekylmangd-pishakadifetiamialy!, SO2-
47Ethy1-14-(isoquinolin-6-yloxy)-cyclohexyij-(2-methoxy-ethylhamine,
(C 1-CAaiK: (S CpinaBEG-HiGRy)-@Rk¥driamino]-methyll-benzonitrile,

496-(4-Marpholin-4-yl-cycl I < ineline, nu. AC -
NS O8Es NG NS BRI QNG e e o ™"
N IR 114 gsoquinor .
(4-tert- ut@- enzyl)44-(isoquinolin-6-yloxy)-cyclohexyll-amine,
NH-SE2ELEC FpenligpheNy LB O (raZon 8)girie rﬁé@b%arﬁdm%w%% N(C1-

66)8@lﬁgﬁgﬁggggw-g&T&@@ﬁy@%%?r?ﬂ%lb%@%%;mgbxazoi-4-iyime

N(C 1%@&:?ﬂs(rggéE%ﬁﬁggyﬁg@)c}g)glgﬁgkylI-naphthalen-1-y|methy|-amine,
(Co-O5ilispaanoliniieryleciCioxyliag pRetlsdrazdr@lyimethyl)-amine,
O-(C1-Cg)alkylene-(Cg-C1 oyaryl, (C5-C1 n)heterocyciyl,
(C4-Cglalkylene-(C5-C1p) heterocyclyl, O-(C1 -Cg)alkylene-(Cs-C1 gyheterocyclyl,
wherein the (Cg-Cqplaryl or (C5-Cqp)heterocyclyl may be substituted one to three



56(2,3-Dihydro-benzofuran-5-ylmethyl)-(4-(isoquinolin-6-yloxy)-cyciohexyl|
-amine,
57[4 (Isoquinolin-6-yloxy)-cyclohexyl]i- (55@1ethyl -isoxazol-3-ylmethyl)-amin

tim s oy Lol R oS e S5 AT AN gty

(C1%§aigqgnyl 2 '?Qﬁ”éy') )wumﬂwcyé%qu%c'@m&ga@@m C(O)O(C1-

Imet yI'1 soquinolin-6-yloxy)-cyclohexyll-amine

Co) 8l (oaHnOlCE-Viexskoiatahexy(H4pyralmgl: 1A -bag)zjdylansre-{ L s-C 1 glaryl,
62[4- (Isoqumolln Tallox -C clohexyl] (4-rnethoxy-phenyl)-amine,

or Gp: EW lin-6-yloxy)-cyclohexyll-amine,
XElopropy KRGy dohexy| lkylene-O
or %traﬁgaﬁﬁ(ls ?nrg |n 6 yloxy cs;?&l:él{ogl?lexyl] (49pheno%nggz’r?§y1)§ %rr%lne grotp

whm@@{xy%éﬁ(&mumbhm@yiogmﬁémbémp@mewﬁXWBM@IMMQms ihe oxygen
cthrg (|soqumoI|n -6-yloxy)-cyclohexylpmethyl-amine,

ato 67Benz§§i
BBBERAVKICiS- sbqumolln -6-yloxy)-cyclohexyli-methyl-amine, WO
and mewsad@@mmwmauﬁ@%wms of (C@ Cqgjaryt and (C5-Cqglheterocycly!

69ftrans-4-(!soq lin-6- |o clohex l-amin
oo et R SN S AL corsariog oru

71N-(4-{[trans-4-(tsoquinoiin-6- onx?/) Cyc; Iohexy(am|n0| mathyl}-phenyt)-
and soeiaphigienaceutically acceptable sait with the proviso that the compound of

Forrhdl (ﬁ't%ﬁ@qgmf)ﬂ@ -B-yiewy)exsieeydarnielonetidirpenyljracet and cis-
N- [%Q]?@H%QJH‘? {%’%’M %cé%h&%/ EJS%%EJ%HShn 6-yloxy)-cyclohexylaminol-meth

yl}-N- dlmethylarnlnometh lene-p nesulfon
In e PR T BRI LRSS L gLIorSh B PR, o
thebeprengsulionamitds: their pharmaceutically acceptable salt as defined
lopropylmethyNtrans-4- (|soqumoI|n -6-yloxy)-cyclohexyll-amine,

76C{8
2D OYRIE PRGN RGHEAAER s oquinolin-6-yloxy)-cyclohexyll-amine,
8014-(5-Chloro-isoquinolin-6-yloxy)-cyclohexy6)-cyclohexyl-amine,

811.4-(5-Chloro-isoquinolin-6-yloxy)-cyclohexyll-cyclopropyl-amine,
In 23Rl @s 9r@r@@%@@Wéw{aémsé/@k&aeémwmwbaﬁua@f the formula (1) and/or

Chlor0| uinolin-6-yloxy)-cyc C ent l-amine
the'é&%&%ﬁ‘% ﬁ?ﬁ& ﬁbge 3§y%-c§cfoq1é¥x§¥/ﬂl\§%%rogr? aiine- medicament for the
treaﬁﬁieﬁ%%&%fqmmmoﬂhﬁaﬂﬂ&wﬁml@mwpewmmdfwtmgar

er 8;grc1lsr§' > Et nl%lhsﬁ oxy e/éﬁg F@Hﬁﬁ&%@%%ﬁ %éﬁpheral arterial

|op Ren-3- y fE qU| amine, _
ocw&:mﬁ(gemmwmmrrcﬂxme%rmma@@imaﬁma@a pectoris, heart hypertrophy,

heagg?éﬁi.ﬁ% %X-@rlﬁ‘uc?’c}’ (LisoguinalingfaylpxyleyclehexylaiB@rgan damage), fibroid

cis-4 nyl-isoquinolin-6-yloxy)-c clohexylamine,

lun@1Bhs i SRR dpins ey Tas SRRAGRRE XS TR\ BbNEiarRiddkidney, renal

Y, 0 )a@.‘tﬁ*@ée&ﬁ@ﬁlﬁ%bt ctive puimonary disease
glo@%@%ﬁ%ﬁﬁglnb?%%nomloxy) cg}glohe ;gu vep Ve

(CQfABty-2 si‘fpmﬁaacy% RESIBRIR fHifg/ders, siroke, corsbral
vasBeanmAdsdpicieresisngumalin WmM@Wnepmai cord injury,

Lo S e R BOA T Wi,

aﬁetﬁ&nﬁe#a&s?@dkietm |sgqammmt6f wha?)%mmmmlmnons of diabetes,

mﬁr%g%%u yY[C|s %% %5'888%%%@3@%%%@'%}?@%&% MRS mmation,

loro-isoquimolin-6-yloxyj-cyclohexyl]-amine,
autoimmune diseases, AlDS, osteopathy, infection of digestive tracts with bacteria

sepsis or cancer development and progression,



WO 2008/077554PCT/EP2007/011167 29 105[cis-4-(7-Chloro-isoqu

nolin-6-yloxy)-cyclohexyll-isopropyl-amine,

106[cis-4-(7-ChIoro-isoquindin-61,4(%>F‘y)-cyclohexyl]-(1-ethy|-propyi)-amine

, 107[cis-4-(7-Chloro-isoquinoiin-6-yloxy)-cyclohexyl]-isobutyl-amine,

108[cis-4-(7-Chloro-isoquinolin-6-yfoxy)-cyclohexyl]-cycloPropylmethyl-am

ine,

109][cis-4-(7-Chioro-isoquinolin-6-yloxy)-cyclohexyl]-(3-methyl-butylharnin
i¥€a fourth aspect, there is provided a medicament comprising an effective

110[cis-4-(7-Chloro-isoguinolin-6-yfoxy)=cyc %g%}eé( methyleamdicall
aﬁ“&‘ﬁfﬁéi@u@(ﬁgﬁﬂﬁﬁﬁ?ﬁaﬁmﬁé%- %gl)@%g%g%ﬁ%xylI-cyclp)ré!exyl-amine, _ y
= dd2isEhlomdbenaibinis dnéroblosatisativiroiErBistospciyeibifeyicammiriers

’ i edients.

HTQBFﬁh@Fﬁo@Q@fé’ﬁ‘fﬁﬁlc@m?f@ﬁ IF[c\)"-?g’o%ﬁ?r{glrir% -?)ioa@iyceyﬁgﬁexyll-ami
ne,

LG T GG ispRBAI oo b nd- dfooroe0R U
115[cis-4-(7-Chloro-isoquinolin-6-yfoxy)-cyclohé
nzyl)- amine,
116[cis-4-(7-Chloro-isoqu
ne, 117[cis-4 (7-CHlero-is , hexyl]~ethyl-amine,
118[trans-4-(7-Chloro-isoqui yloxy)-cyclofiexyl]-propyl-amine,
119Butyk[trans-4-(7-chlargsisequirfotin-6-yloxy)-cyclohexyl]-amine,
120[trans-4-(7-Chloro-isoquinoli -6-y|c?x@)-cyclohentisoproPyI-amine,
121[trans-4-(7-ChIoro-isdauinoIRBG-yIoxy)-cyclohexyl]-(3-rnethyl-bHSyl)-a
mine,

wWIEIR#HANS-4-(7-Chloro-isoquinoiin-6-yloxy)-cyclohexyl]-cyclohexylmethyl-a
mine, 123Benzylqgtrans-4-(7-chloro-isoquinolin-6-yioxy)-cyciohexylj-amine,
124[trans-4-(7-Chloro-isoquinolin-6-yloxy)-cyclohexyl]-(4-methyl-benzy0-a

ife,

(L25[trans-4-(7-Chloro-isoquinolin-6-yloxy)-cyclohexyl)-Pyridin-3-ylmethyl-a
mine,

(-@26?tﬁéﬁ§1ﬂ+(7-ChIoro-isoquinoIin-6-y|oxy)-cyclohexyl)-(4-methanesulfonyl-

ghenzyl)- amine,
127[trans-4-(7-Chloro-isoquinolin-6-y1oxy)-cyclohexyli-naPhthalen-1-ylme

Nyl CanthseakeB[trans-4-(7-Chforo-isoquino

'\p{;& -yloxy)-cyclohexyl)-(tetrahydro-furan-3-ylmethyl)- amine,

Xy}-#-(4-trifluoromethyl-be

RB
pyridin-4-ylmethyl-ami

['tr%rns-4-(7-ChIoro-isoquinoIin-6-y|oxy)-cyc|ohexy|i-cyclohexyl-amine,

N{BoftapsalicfilsChloro-isoquinolin-6-yloxy)-cyclohexyli-cycloproPylmethyl-a
m ne,
131[trans-4-(7-Chloro-isoquinolin-6-yloxy)-cyclohexyl]-isobutyl-amine,

R132(%:Clalrgebenz () { tag sl -chloro-isoquinolin-6-yloxy)-cyclohexyl]-a
mine, 30 133(3-Chloro-benzylHtrans--4 (7
chioro-isoquinolin-6-yloxy)-cyclOhe)(yll-amlne,

R334ftrans-4-(7-Chloro-isoquinolin-6-ylbx-y)-cyclohexyl)-(2,4-dichloro-benz
yl)-amine,
135[trans-4-(7-Chloro-isoquinolin-6-yloxy)-cyclohexyl]-(3.5-dichloro-benzy
1)-amine, '
136(2-Chloro-benzylINtrans-4-(7-chloro-isoquinoiin-6-yloxy)-cyclohexyll-a
mine, :
1373-{{trans-4-(7-Chlord-isoquinolin-6-yloxy)-cyclohexylamino}-methyll-N-[
1- dimethylamino-meth-(E)-ylidenej-4-methoxy-benzenesultonamide,
138[trans-4-(7-Chloro-isoquinohn-6-yloxy)-cyclohexy11-4-(4-trifiuorometh
ane.sulfonyl- benzylhamine,
139[trans-4-(7-Chioro-isoquinolin-6-yloxy)-cyclohexyll-4-(4-trifiuoromethyl-
benzyl)- amine,
145[6-(cis-4-Amino-cyclohexyloxy)-isoquinolin-3-y1]-(3-methoxy-phenylha
rnine, 146
[6-(cis-4-Amino-cyclohexyloxy)-isoquinolin-3-y1}-(4-methoxy-phenylyamin
€,
1A7TA-(cic_-A-AMinn-cveinhaevviovyvlciecoarnnniin-2-vv11-(2-chlorotheanv/1)-ami



148[6-(cis-4-Amino-cyclohexyloxy)-isoquinoiin-3-yl]-(4-chloro-Phenyl)-ami
We{jll?1?){'[%e-}zgiﬁsr’-*4-Amino-cyclohexyloxy)-isoquinoIin-3-y1)-(3,4,5- fgljr%% hzé‘%ii’/f% 'gﬂ
nyl)- amine, 153
[6-(cis-4-Amino-cyclohexyloxy)-isoquifiolin-3-yll-pyrazin-2-yl-amine, or
156c¢is-4-(4-Ethyl-isoquinoiin-6-yloxy)-cyclohexylamine, and their
pharmaceutically acceptable salts. (Example No. given) As in any
H.  embodiment of the disclosure, in the preceding embodiments which
halogegntain preferred, more preferred, most preferred or exemplary definitions
of comPounds according to the disclosure, one ore more or all of the
(Q?"qﬁc\ﬂﬁg can have any of its preferred, more preferred, most preferred
(C ;-Siefindipng.specified above or any one or some of the specific denotations
which are comprised by its definitions and are specified above.
OH, Isoquinoline substitution pattern is numbered according to UPAC rules: 45
0.p»36 7218 WO 2008/077554PCT/.EP2007/01fl67 31 AM references to
"compound(s) of formula (1)" hereinafter refer to compound(s) of the
NH2.formula (1) as described above, and their pharmaceutically acceptable
quesSalts, and/or to theft stereocisomeric forms, polymorphs and solvates.
Physiologically functional derivatives as described herein are also
NR"Rrckided. Pharmaceutically acceptable salts of compounds of the formula
NH-c{{pmgan both their organic and inorganic salts as described in
emington's Pharmaceutical Sciences (17th edition, page 1418 (1985)).
Because of the physical and chemical stability and the solubility,
R4 ispreference is given for acidic groups inter alia to sodium, potassium,
calcium and ammonium salts; preference is given for basic groups inter
H,  alia to salts of maleic acid, fumaric acid, succinic acid, malic acid, tartaric
haloga#ld, methylsulfonic acid, hydrochloric acid, sulfuric acid, phosphoric acid
or of carboxylic acids or sulfonic acids, for example as hydrochlorides,
bydr9Ydrobromides, phosphates, sulfates, methanesulfonates, acetates,
CN, lactates, maleates, fumarates, malates, gluconates, and salts of amino
(C1_(g%g§|§[¥?f natural bases or carboxylic acids. The preparation of
armaceutically acceptable salts from compounds of the formula (1)
R’ which are capable of salt formation, including their stereoisomeric forms,
o _{galjeﬁ Hlace_' a manner known per se. The compounds of the formula (1)
(C1-46//"R0E Rikali metal, alkaline earth metal or optionally substituted
ammonium salts with basic reagents such as hydroxides, carbonates,
. bicarbonates, alcoholates and ammonia or organic bases, for example
5 Strimethyl- or triethylamine, ethanolamine, diethanolamine or
i triethanolamine, trometamol or else basic amino acids, for example lysine,
" ornithine or arginine. Where the compounds of the formula (1) have basic
haloggihups, stable acid addition salts can also be prepared with strong acids.
CN, Suitable pharmaceutically acceptable acid addition salts of the
NO compounds of the invention are salts of inorganic acids such as
2'hydrochloric acid, hydrobromic, phosphoric, metaphosphoric, nitric and
(C 1-CoMfielg acid, and of organic acids such as, for example, acetic acid,
benzenesulfonic, benzoic, citric, ethanesulfonic, fumaric, gluconic,
(C2-Cyetisnbethionic, lactic, lactobionic, maleic, malic, methanesulfonic,
succinic, p-toluenesulfonic and tartaric acid. 32 Salts with a
pharmaceutically unacceptable anion such as, for example,
(C+-Grlribrbzretdiekegiserbelong within the framework of the invention as
eful intermediates for the preparation or purification of pharmaceuticall
(C?—d;égigp%gﬁf S %%%Ygi%ﬁuge ?n nontherageutic, for exa?nple in vitro, ’
applications. The term "physiologically functional derivative" used herein
refers to any physiologically tolerated derivative of a compound of the
formula (I) of the disclosure, for example an N-oxide, which on
administration to a mammal such as, for example, a 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 disclosure, as described, for example, in H.
Nlkada at at Chem Pharm Riill 1004 42 BE7-G1 <i1ich nrodriinoe can he



WO 2008/077554PCT/EP2007/011167 34 combinations of different
hetero atoms. The heterocyclyl residues can be bound at an 1positions,
WO ERARIpi& on the 1-position, 2-position, 3-position, 4-positi%¥1,'@68%%#,67

6- position, 7-position or 8-position. (C5-C1 c)heterocyclyi groups may be

(1) aromatic [= heteroaryl groups] or (2) saturated or (3) mixed

aromatic/saturated. Suitable (05-C13)heterocyclyl group include acridinyl,

azocinyl, benzimidazolyl, benzofuryi, benzomorpholinyl, benz_othienyl,
(C+-benabthioshEnyt Coerikesezolytbenzthiazolyl, benztriazolyl,

, trazalyj, benzisoxazolyl, benzisothiazolyl, carbazolyl,
CH‘&E&@?@%&%M%HWL furanyl, quinazolinyl, quinolinyl, quinoxalinyl,
Nw'zquinuclidinyl, chromanyl, chromenyl, chromen-2-onyl, cinnolinyl,

decahydroquinolinyl, 211,6H-1,5,2-dithiazinyl,
NH-dihydrofuro[2,3-b]-tetrahydrofuran, fury!, furazanyl, homomorpholinyl,
-8 piperazinyl, imidazolidinyl, imidazolinyt, imidazolyl, 1H-indazolyl,
indolinyl, indolizinyl, indolyl, 3H-indolyl, isobenzofuranyl, isochromanyl,
NH-T8omdazahdddoihdolinyl, isoindolyl, isoquinolinyl, benzimidazolyl,
NH-%S@” zolyl, isoxazolyl, morpholinyl, naphthyridinyl, octahydroisoquinolinyl,
~Oxadiazolyi, 1,2,3- oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl,
nH-G¢S4roxadi ,, oxazolidinyl, oxazolyl, oxazolidinyl, pyrimidinyl,
phenanthridinyl, phenanthrolinyl, phenazinyl, phenothiazinyl,
NH-pfiéhoxathiinyl, phenoxazinyl phthalazinyl, piperazinyl, piperidinyl, proiinyl,
C{O)‘?@R@d{[&g}w})’g 1, pyranyl, pyrazinyl, pyrqaz_olipliny!, pyrazollinyl,.pyrazolyl,
pyridazinyl pyridonyl, pyridooxazoles, pyridoimidazoles, pyridothiazoles,
C(O@yridimyl, pyridyl, pyrimidinyl, pyrrolidinyl, pyrroiinyl, 2H-pyrrolyl, pyrrolyl,
C(Q}gt_r@%/_gfgﬁél( ;yl_, tetrahydroisoquinolinyl, Fetrahydroquino_linyl,
6H-1,2,5-thiadazinyl, thiazolyl, 1,2,3- thiadiazolyl, 1,2,4-thiadiazolyl,
12,5-thiadiazolyl, 1,3,4-thiadiazolyt, thienyl, triazolyl, tetrazolyl and

e ' r - and 4-pyridyl. Thienyl stands both
Re a?g)%rng]ea%d!e 3@%%%%@%&%% ‘g%r%ﬁk k%%%or 2- and 3-furyl. Also included are

H, the corresponding N-oxides of these compounds, for example, 1-oxy-2-,
3- or 4-pyridyl. Substitutions in (C5-C1)heterocyclyl residues can occur
" on free carbon atoms or on nitrogen atoms. WO
(C1-2008)07.7554PCT/EP2007/011167 35 Preferred examples of
-C10)heterocyclyl residues are pyrazinyl, pyridyl, pyrazolyl,
(07_mgﬁ%%%%r?ﬁf%yrrolidinyl, piperazinyl, piperidinyl, thienyi, benzofuryl,
(C 4 -Cynobngh detrazolybangditiiazolyl. (C6-,..,10)aryl and
LCG-ClO)heterocyclyl groups are unsubstituted or, if not stated otherwise,
(€ 1-supatiiestt SAdor more times, preferably one to three times, by suitable

er indey ntly selected from halogen, OH, NO2, N3, CN,
(C %%F%%‘%%&gﬁ&? ‘€(0)-(C1 Caryl, COOH, COO(C1-C6)alkyl, CONH2,
(C 1-CHa)NIHE-CB)alRyl, CON[(C1C6)alkyli2, (C3-C8)cycloalkyl,
C1-Cé6)alkyl é%l-C@alkylene-OH, (C1-06)alkyleneNH2,
(C1- 1@562%'[1@;7@ )NHec1-C6)alkyl, (C1-C6)alkylene-NROi-C6)alky112,
(C 1w@%%§§)@“ée_@(bé@gr_§6)alkynyl, 0-(C1-Ce6)alkyl, 0-C(0)-(C1-C6)alkyl,
PO3HZ, SO3H, S02-NH2, SO2NH(01-C6)alkyl, SO2NRC1-C6)alky112,
(C1-SeBIES)ali3(OBB-((1+-Cg)alkyt, SO02-(Ci-C6)alkyl,
© %OZ-NZCH-NRCl-COalleIZ, C(NH)(NH2), NH2, NH-(C1-C6)alkyl,

eI TR Y2 NH-ERRE T 6)alkyl, NH-C(0)0-(C1-C6)alkyl,

- ki NH-S02-(C6-C1 aryl,
(1 %ﬂﬁ%ﬁ%ﬁtﬁ)cydyl, N(C1- C6)alkyl-C(0)-(C1-C6)alkyl,

(C1-RgikgeyakyCOY(CTesatkyl, N(C1-C6)alkyl-C(0)-NH-(Ci-C6)alkyll,
-Cig)aryl, (C1-C6)alkylene-(C6-C10)aryl, 0-(C6-Clo)aryl,

C(O)é?(%"ﬂ%%\i(ﬁiﬁne-(C&Cl g)aryl, (Cs-Ci o)heterocyclyl,
(C1-C6)alkylene-(C6-C10)heterocyclyl,
0-(Ci-C6)alkylene-(C6-CiO)heterocyclyl, wherein the (C6-C10)aryl or
(C6-C10)heterocyclyl may be substituted one to 3 times by a group
independently selected from halogen, OH, NO2, CN, 0-(C1-C6)alkyl, (C1-
C6)alkyl, NH2, NH(C1-C6)alkyl, NRC1-C6)alkyl12, SO2CH3, COOH,
C(0)0-(01- C6)alkyl, CONH2, (C1-C6)alkylene-0-(C1-C6)alkyl,
(C1-CR\allkvlena-O-(CAR-C10\arvl O-(C1-CRallkvlenea-tCGA-C10\arvI- Nnr



Furthermore, the compounds of the formula (I) can be used as synthesis
intermediates for the preparation of other compounds, in particular of
WEtHEF/ BRarmaceutical active ingredients, which are obtainabfé fr&RT i 11167
compounds of the formula I, for example by introduction of substituents or
modification of functional groups. In ggneral, protective groups that may
still be present in the products obtained in the coupling reaction are then
removed by standard procedures. For example, tert-butyl protecting
C{Ograups, in particular a tert-butoxycarbonyl group which is a protection form
o) éa[barréj@oggroup, can be deprotected, i. e. converted into the amino
gro'}up,&%y teatment with trifluoroacetic acid. As already explained, after
C(Ohe coupling reaction also functional groups can be generated from
itable precyrsor groups. In addition, a conversion into a
C(O}M éé%@i?égﬁp acceptable salt or a prodrug of a compound of the
c(ofernulae (1) can then be carried out by known processes. In general, a
r?agqrtion mixture_containing a final compound of the formula (1) or (I') or an
ClOMN et Rorked up and, if desired, the product is then purified by
c(opdstomaryrocesses known to those skilled in the art. For example, a
synthesized compound can 41 be purified using well known methods
C(O)slich-@sletystaliization, chromatography or reverse phase-high

or iquid_chromatography (RP-HPLC) or other methods of
C(mg)zgéfr{aa%%ﬁggg%&%r example, on the size, charge or hydrophobicity of

or Réghgeamporpe:Rimilany-well kpowm metbedssHeRas @R 8 2 (C5-Cqg)
sequence analysis, NMR, IR and mass spectrometry (MS) can be used ?or
hete glRarAGtSFZRg a compound of the disclosure. Isoquinolines can by
synthesized via a variety of methods. The following general schemes
_illustrate some of the possible ways to access isoquinolines, but do not
R7 %nit the present disclosure. Scheme 1: A suitably substituted aldehyde,
H, for example substituted by X or Y being independently from each other
‘ hydrogen, alkyl, alkoxy or halide attached in a suitable position, can be
naloggacted with a suitable compound such as for example an acetal of
CN, aminoacetaldehyde for example in a solvent like THF, chloroform or
toluene under acid catalysis by toluene sulfonic acid or another
NDzappropriate acid to give imine (ii) wherein a can be for instance methyl or
(C+-€hliwhich in turn can be cyclized by different methods to the ‘
isoquinoline (iii). For example this can be done by Lewis acid catalysis by
O-(Cqhitghsécriewis acids like titanium tetrachloride, ferrous halides, aluminium
© _ggigggﬂeic. at temperatures ranging from ambient to 1 DO C or by
27 ucmgy he imine to the corresponding amine by action of a suitable
r’, reducing agent like sodium borohydride, converting the amine into an
o _@mbiage or ?ulgb%‘:na} id% by reaction with a suitable acid chloride and
(C1-SEBEEGUERME s atidR @ Yhe isoquinoline by action of an appropriate
(Gjmdfﬁyﬁ(g%ﬁewg 2008/077554ECT/EPZ_OO?/Q}l167 42 (iv) Sch_eme 2
The above obtained 6-fluoro-isoquinolines (iii) can be reacted with suitable
CH((pi)y-621subtitited amino alcohols wherein P1 / P2 are independently from
each other for example hydrogen, alkyl or a protecting group like for
2’example Boc or phthaloyl in the presence of base such as DBU, cesium
NH-Fearbonate or sodium hydride to give the corresponding alkoxy substituted
N riP\_/{atives (iv). The products like (iv) obtained via this method can then
either be liberated or, if a suitable amino functionality is present, be
NH-g@g_C@@q_\@Wable aldehydes or ketones in the presence of a reducing
agent like sodium triacetoxy borohydride, sodium borohydride or sodium
NH-Syaridborohydride in a suitable solvent and in the presence of a water
withdrawing agent like molecular sieves or a suitable ortho ester. This
amino group may have to be liberated in an initial step like for example
acidic removal of Boc-groups. Isoquinoline derivatives like (iv) can be
obtained as free bases or as various salts like for example hydrochlorides,
hydrobromides, phosphates, trifluoroacetates, sulfates or fumarates. The
salts obtained can be converted into the corresponding free base by either

subjecting them to ion exchange chromatography or for example by
Aallkaline adirieniic treatment and ciritheeadrient evtiraction with cirntahle



4:96 (0 min) to 95:5 (2.0 min) to 95:5 (2.4 min) Flow:1 mi/m n
5-Chloroisoquinol ne-6-ol (1) CI  0.61 mL (1.02 g, 7.6 mmol) of sulfuryl
WRKABHdé Weére added to a solution of 1.0 g (6,9 mmol) of PUT/ERPZOUT/ETLIET
6-hydroxy-isoquinoline in 30 mL of dichloromethane. Three drops diethyl
ether were added and the reaction was stirred at room temperature for 5
h. The solvents were removed by distillation and the remainder was
treated with agueous NaHCO3 solution. The precipitate was filtered,
SOz bghed with water and dried to give 1.1 g (89%) of 1 as a green-yellow
olid., 1H-NMR (d6-DMSO0): 8 = 11.37 (1H, s), 9.18 (1H, s), 8.50 (1H, d, J =
s02 9% :8.00 (1H, d, J= 8.8 Hz), 7.83 (1H, J = 6 Hz), 7.44 (1H, d, J = 8.7
NH»@?@%—M%@%YE}R 80 (MH+). 5-Bromoisoquin9|ine-6-o| (2) 7._9 mL (19.18
g, 120 mmol) of bromine were added dropwise to a suspension of 17.42 g
NH-G42BFmol) of 6-hydroxy isoquinoline in 250 mL of chloroform at room
“ A, er stirring for 211, ethyl acetate was added. The _
Q(O)ﬁ{g@g ffé#éé%é@ iltered, washed with ethyl acetate and dried. Aqueous
C(O}R&He03 solution was added carefully. The precipitate was filtered and
C(O)\g@@q%%%ié@%!aHCOS solution until the filtrate had a pH of 8. Drying gave
3. gg 0) of 2 as an off-white solid. 1H-NMR (d5-DMS0): 8 = 11.30
(1H, s), 9.13 (1H, s), 8.48 (1H, d, J = 5.9 Hz), 8.02 (1H, d, J= 8.8 Hz), 7.78

(1H,J .= 5.9 Hz).7.40 (1, d, J = 8.8 Hz). MS: m/z = 224 (MH+). WO
Rg ‘32%357699/‘5%2&@?@%%/011167 45

(2,2-Dimethoxy-ethyl)-(4-fluoro-benzyl)-amine (3) 12.4 g of
. A-Fluorobenzaldehyde were dissolved in 100 ml of toluene and reacted
s M%%@‘Sﬁg 2-aminoacetaldehyde dimethylacetal and 1.90g (10 mmol)
p-toluenesulfonic acid monohydrate for two hours at a Dean Stark
s @pgagaw%r'ghggglution was allowed to cool down, extracted with
saturated sodium bicarbonate, water and brine, dried over magnesium
sulfate and evaporated to dryness. The crude product was dissolved in
L is 3QP mlef.ethanal, &89 g of sodium borohydride were added portionwise.
Stirring was continued overnight. For workup, acetic acid was added until
no gas evolution could be observed. Then the solution was evaporated to
whesdiyness, taken up in dichloromethane and washed twice with water. The
__organic layer was extracted with brine, dried over magnesium sulfate and
R'is evaporated to dryness. The obtained crude product (20 g) was used
(c3_@/g‘j@g@m«gﬁpation. R1=0.86 min (Method #1). Detected mass: 182.1
(M-OMe"), 214.2 (M+H.).
(Co-ni (2 EbiivRtBFky-ethyl)-N-(4-fluoro-benzy1)-4-methyl-benzene-sulfonami
(Cg—ge (A%Oq %9 g (2,2-Dimethoxy-ethyl)-(4-fluoro-benzylhamine (3) were
ig%)o ed’1n"120 ml of dichloromethane. 20 ml of pyridine were added. At
0 C a solution of 23.8 g p-toluene sulfonic acid chloride in
. isdichloromethane was added dropwise. The reaction was allowed to warm
to room temperature and stirring was continued until conversion was
{C3-Camptatetkyor workup, the reaction mixture was extracted twice with 2M
gyd ochloric acid, twice with sodium bicarbonate and once with brine. The
(Cs- F@éﬂﬁ;%@%ﬁ%s dried over magnesium sulfate, evaporated to dryness
{CS_@%) jobtained crude product was purified by silica gel chromatography
to yield 22.95 g of 4 as an orange oil. Iztt = 1.71 min (Method #4).
(C1-De@sted mass: 336.1 (M-OMel. WO 2008/077554PCT/EP2007/01116 7
6,6:Fluoro-isoquinoline (5) 41.6 g Alas were suspended in 400 ml of
(CTUé@ﬁ%yy%?ﬁéﬁé. At room temperature, a solution of 22.95 g of
(C+-Dk(RIRydimethaxy:athyBNA(4-fluoro-benzyl)-4-methylbenzenesulfonamide
4) in 150 ml of dichloroethane was added. Stirring was continued at room
(Ct- kyltlreCoOvRIfght, the solution was poured on ice, the organic layer
was separated, the aqueous phase was extracted twice with
dichloromethane and the combined organic layers were then extracted
twice with sodium bicarbonate solution. The organic layer was dried over
magnesium sulfate, evaporated to dryness and the obtained crude
product (8.75g) was purified by silica gel chromatography to yield 2.74 g
of 5. Rt = 0.30 min (Method #4). Detected mass: 148.1 (M+1-1").

Z_-Chloro-G-fliioro-icoainnnline (RY Cl <tartina from

R



WO 20081077554PCT/EP2007/011167 48 450 mg (0.21 mmol)
trans-(4-Hydroxy-cyclohexyl)-carbamic acid tert-butyl ester were dissolved
WGP/ AN-dimethyl acetamide. Under an argon atmosphete, Tot g 1%
(4.2 mmol) sodium hydride were added and the mixture was stirred at
room temperature. After 30 minutes, 260 mg (0.14 mmol)
7-chloro-6-fluoro-isoquinoline (6) were added and the solution was heated
to 80 C. After 4 h, the solvent was removed under reduced pressure. The
(C+-Tesidugamasitaigh updad H20 and extracted three times with ethyl acetate.
The combined organic layers were dried over MgSO4 and evaporated.
whergiieon i o diEt (ERPETRREE LS rapArEE HPLC, which delivered 18
(Cd__@ég%%iWe title compound. Rt = 1.38 min (Method #1). Detected mass:
' 377.21379.3 (M+H.), trans-4-(7-Chloro-isoquinolin-6-yloxy)-cyclohexylam
(Cs-De(HBi&«CidMR 18 mg (0.05 mmol)
.~ frans- 4-(5-Chloro-isoquinolin-6-yloxy)-cyclohexyl]-carbamic acid tert-butyl
(Co-Gapdp !0) were stirred in 2 M HCI at room temperature. After 2 days, the
- f 5 -8@@0‘?@ the residue was purified by preparative
(©1 %%%@é&é&\%g{fogfgtﬁef |tli compou%d could be obtained as trifluoro acetate.
(C1-Re 2By a mit @vietind#). Detected mass: 277.2/279.2 (M+H+).
c _éiﬁéﬁﬁ@hﬂl&g-&oﬁ inagllbi{ng6-yloxy)-cyclohexyl]-carbamic acid tert-butyl
(C1-%4BI ) T StartingPHdm 5-chloro-6-fluoro-isoquinoline (8) and
(C,]_@i@éﬂ(@%w(@pg@mpﬁgarbamic acid tert-butyl ester the title
compound was prepared by the method described for
(C1-GrassndgBechiskaisodumlia-62yloxy)-cyclohexyll-carbamic acid tertbutyl

(C?‘g%%é%%%ﬁvﬁg@?%a%%%g%\{%i éﬁcﬁzﬁ?s \?\;)(I)vent. Rt = 1.14 min (Method #4).

2008/077554PCT/EP2007/011167 49

cis-4-(5-Chloro-isoquin@lin-6;yloxy)-cyclohexylamine (13) Cl NH
e S OO oG ) S IGP e B AN S
opticheitl teeRulyt eslied (332 weradtisseheeddin @thaoal2i BOIOH, 1) amlstisadHs,
at room temperature until complete conversion could be detected (LCMS).
NHCEgapYfatichotRdNsiav&rfe Nintistearde WhY ef g title compound as
hydrochloride. Rt = 0.71 min (Method #1). Detected mass: 277.2/279.2
(M+H+). cis-4-(4-Chloro-isoquinolin-6-yloxy)-cyclohexylamine (14) Cl NH2
wherstarting Horea-Bhind=6-Alloforisetvifbfirie [oyalienally be substituted one or
moreCjﬁQ" 4ékg/d oa%-ceyrglohexyl)- carbamic acid tert-butyl ester the title
compouﬁ was prépared as hydrochloride by the method described for
trans44-(5-chloro-isoquinolin-6-yloxy)-cyclohexyg-carbamic acid tert-butyl
. deprotection 1si i gk d "
e el B C0.18 mih (NGH 1) Betoao oaee B A/aga/ e
unsufMtitdthcois- 4L [@stiiethoxy:soqommotiiiggioxy s ojielohaxylapsined@is) eIRMY
seieé?é%”ﬁ‘?ﬁn@?é‘ib}é’ﬂ?@‘&q '@'@%95@",5893‘3'6‘?&H}§{é7)-@ Ikyl, GO)(C-Calaryl
cis-(4-hydroxy- l)-

cyclohéxyl)-"carbamic acid tert-butyl ester the title
COEoNpoana was priepared EsitflloidakEtatedinithe, MERC deSgiided for

e [ e
(C4- #%%QBMMW@W Izg%@%\(fﬁ fﬂ%%’?é\;ﬂ\%@n@m{@ Riz @ pamindMeshotienyl,

. Detected mass:

(C2-2008ITTH52RCT/ERR007/CLLLEY %0 Geptrllibroéesidre 5P gb aetibhiz,

of N-boc-prote te%d aminoal %Ol ith f@gjr i i %]m S i
S0 GG e Aot F oD g T B o) oF Gy ProEiRE B Un G2
(C-tospalatens \Bromaligrand ariief, dichloromethane were added 0.195

mL (1.2 mmol) of diethylazodicarboxylate (or alternatively

diisopropylazodicarboxylate). The reaction mixture was allowed to shake

for 10 min. and then 0.14 mL of triethylamine, 145 mg of the

6-hydroxyisoquinoline derivative (reagent 1) and 1 mmol of the 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 the organic layer was washed twice with IN
cnditim hvdrovide twice with watear and once with brine Adried over
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CNHYNH2), NHo, NH-(C1-Cglatkyl, N[(C4-Cglalikylly, NH-C(O)-(C+-Cajalkyi,
WNH-C{OYO-(C1-Crlalkyt,

NH-502-(C1-Cglalkyl, NH-SO2-({Cg-Ciglaryt, NH-302-(Cx-Cgiheterocyciyl, N(U1-
Celalkyl-CLO-{C1-Calalkyl, N(C1-Calalkyl-C(O)O-(C4-Cglalky!,

N(C {-Cg)atkyl-C(O)-NH-(C¢-Cglalkyll,

(Ce-Cqplaryt, {C1-Ce)alkylene-(Cg-Cqglaryl, O-(Cg-Cqplaryl,
O-(C1-Cyjalkylene-{Cg-Cqplardd, (Cs-Cipiheterocyeivi,
(Cq-Calalkylene-(Cs-Cipiheterocycliyl, or O-(C4-Cgjalkyiene-(Cs-Cqgiheterocyciyl,
wherein the (Cg-Cqplaryt or (C5-Cqg)haterocyelyl may be substituted one to three
times by a group independently selected from halogen, OH, NO3, CN, 0-(C{-Cgjalkyi,
{C4-Cagyalkyl, NHo, NH(C4-Cglalkyl, NI(C1-Cglalkylly, SO»CHg, COOH, C(OY0-(Cy-
Cgalkyl, CONHz, (C1-Cglalkylene-O-(C{-Cg)alkyl, (C1-Cglaliylene-O-(Cg-Cpjaryl,
or O-{C1-Cglalkylene-(Cg-Cipraryl;

or wherein (Cg-Cqg)ary! is vicinally substituted by a O-(C1-C4)alkylene-O group
whereby a 5-8-membered ring is formed together with the carbon atoms the oxygen

atoms are attached o)

and wherein aryl or heterocyclyt substituents of (Cg-C4g)aryt and {Cg-Cqp)heterocyclyl

groups may not be further substituted by an aryl or heterocyclyl containing groug,
and their pharmaceutically acceptabie salis.

Preferably, R4 is H, (C4-Cg)alkyl, (Ca-Cqp)aryl, NH-(C4-Cgjalkyl, NH-(Cg-Cqglaryl or
NI{C1-Cg)alkyljz. More preferably, R4 is H, halogen, (C1-Cgjalkyl, NH-(C1-Cyg)alkyl,
N(C1-C4)alkylls or NH-phenyl. Most preferably, R4 is M, (C1-Cp)alkyl or NH-(C1-
Coyalkyl, especially preferred R4 is H.

Ry is preferably H, halogen, (C1-Cg)alkylene-R’, O-R" or NHR"”. More preferred, Rz is
H or NHR". Most preferred, Ra is H, NH-(Cg-Cg)heterocyclyl or NH-phenyl, especially



CDCDcj 011,--c; 01 N.-cS LCMS Method # ,--- ,--- Reagent 2
cyclohexvh-carbamic cis-(4-Hydroxy- cyclohexyl)-carbamic _
W ANE A droxy- cyclohexyl)-carbamic acid tert-butyl este REZGEHF 11267
-a> (1)Cc'5"1:7121:5> coCDCc'5es.00 Product
12

preferred are H, NH-{Cs-Cgiheteroary! containing one or more N atorns or NH-phenyl.
Most especially preferred, Ry s H.
Examples of Ra substiiuents are

N

g !
» »

O

B4
o ,\./N T ~
i g
O\\
Cl

*/
H
*/N M
s \“/\\\N
I

Preferably, Ry is H, halogen or (C4-Cgjalkyl. More preferred, R4 is H, halogen or (C4-
Calalkyl. Most preferred, Rs is M.

Preferably, Rz is H, halogen, CN, (C1-Cglalkyl, (Co-Cgalkenyl, R, NH-(Cg-Cqplary!
or {C4-Cglalkyiene-R'. More preferably, Rg is H, halogen, (C4-Cglalkyl,
(Co-Cglalkenyl, R’, NH-{Cg-Ciplaryt or (C1-Cglalkylene-R’. Most preferably, Rg is H,
halogen, (C1-Cgalkyl, ({Cx-Cglalkenyl, (Cg-Cqplamyl, NHL(Cg-Cqplaryl,
(C4-Colalkyl-{Cg-Cqq)aryt or ({C5-Cqp)hetercaryl. Especially preferred, Rz is H,
halogen, phenyt, (C4-Cglalkyl, (Co-Cglatkenyl, (Cg-Cglary! or (C5-Cgiheteroaryl.
Most especially preferred Rs is H, halogen, methyl, ethyl, vinyl, phenyl, thieny! or
pyricdyl.

Examples of Ry are hydrogen, fluoro, chioro, bromo, todo, methyl, ethyl, vinyl, phenvl,

thienyl or pyridyl, nitrile, nitro, {(p-methoxy)-phenyl, N-aniline, benzy!, 2-propenyl, s-
butenyi, cyclopropyl, tetrazol, amine, 4-methoxy-aniline or N-acetyl, preferably
hydrogen, fluoro, chloro, bromo, iodo, methyl, ethyl, vinyl, phenyl, thienyt or pyridyl.
More preferred, Rg is H, halogen, methyl, or ethyl, most preferred Ry is H.

Preferably, Rg and Rg' are independently of each other
H,
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(C1-Cglalkyi,

= g

£

(C1-Cyalalkylene-{Ca-Cglovcloalkyl,
(C1-Cy)aliylene-(Cs-C4p)heterocycelyl,

(Cq-Cajalkylene-(Ca-Ciplaryt,
C+-Cglalkylene-0-{C+-Cglalky!,
Ca-Caralkylene-C{O)-(Cs-C1gihetarocyciyt,

C1-Cglalkylene-C{OWNJ{C+-Cglalkylly,
C1-Cglalkylene-C(OMNH-(C1-Cg)alkyl,
{Cq-Colalkylene-C(CYO-(C+-Cgalky,
C(OR

C{OKC1-Calakkyl,

C{OYO-(C4-Cr)atkyl,
C{OYNH-{C+-Cgratieyl,
C{O}NI{C4-Cglalkyllo, or

{
{
(C4-Chlalkylene-C(O)-{Ca-Ciplaryl,
(
(

C{OHC4-Crlalkylene-R’, or

PCT/ERP2007/63 1367

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

(Cy-Capiheterocyclyl group.

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

H,

(C4-Caialkyl,

{Cs-Cqplheterocyclivi,
(Ca-Cygicycloalky!,

(Cs-Cqplamyt,
(C1-Cyjalkylene-(Ca-Cgjcycioalkyi,
(C4-Cy)alkylene~-(Cs-Cqpihetarocyclyl,
(C1-Cyjatkylene~-(Cy-Cqplarvl,
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(C+-Cgalkylene-0-{C1-Cglalkyl,
(C1-Cglalkylene-C{OIN[C1-Cglalkyils,
(C1-Cgralkylene-C{OMNHA{C1-Cglalkyl,
{C1-Calalkylene-C{O)0-(C 1-Cglalkyl,
C{O)0-(C1-Caalkyl,

C{ONC1-Cg)alky],
C{ONCo-Cg)eycioalkyl,
C{OINH-(Cq-Cglalkyl,
C{OMC1-Cplalkyllz,

C(O) (C+1-Cglalkylene-(Ca-Cgicycioaikyl,
C(O) (C1-Cglalkylene- {Cg-C4gjheterocycivi,

C{O} (C4-Cpg)alkylene--(Cg-Cqglaryl, or

14

PCT/EPZO07/811167

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

{C5-Cqg)heterocyciyl group.

in a more preferred embodiment, Rg is H, (C4-Cglalkyl, (C3-Cg)oycioalkyl or

(C4-Cy)alkylene-{Ca-Cgloycioalkyl, and

Rg'is H,
Cq-Cgralkyl,
Cx-Cg)cycioalkyl,
Cs-Cqp)heterocyciyl,

(

(

(
(C5-Cplaryl,
(C1-Ca)atkylene-(Ca-Cgjoycloalkyi,
(C1-Ca)alkyiene-(Cy-Cqpihetarocyclyl,
(Cq-Cyglatkylene-(Cg-Can)aryi,
(C1-Cg)alkylene-O-(C1-Cglaikyl,
(C1-Cgralkylene-C{O)NH-(C1-Cglatkyl,

(C1-Cglalkylene-C(OIN[{C+1-Cglalkyi]o,
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2 cis-(4-Hydroxy-
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(C1-Cpalkylene-C{(O)0-(C4-Cglalkvl,
CLOYOHC 4-Cratiyl,

C(ONC1-Calalicyl,

C{OHC5-Cgleycloalkyl,
C{OYNH-{C1-Cyralkyl,
CLON[(C1-Calalkylly,
COH{C+-Cgialkylene-(C3-Caloycloaliyl,
GO} (Cq-Cgralkvtene-{Cy-Capiheierocyaivi,
C(0) {C4-Caglalkylene-{Cg-Cqplaryl, or

Rg and Rg', together with the N-atomn to which they are attached, form &
{C5-Cigrheierocyciyl group.

in a further more preferred embaodiment, Rg is H, {C1-Cglalkyl and Rg' is
H,

(C4-Cpglalkyl,

{Cs-Cglcycloalkyl,

(Ce-C1plaryl,

(Cs-Cqp)heterocyclyl,

(C1-Ca)alkylene-{Cy-Cgloycioalkyl,
{C1-Cy)alkylene-(Cy-Cqglheterocyciyl,

{C4-Cgalkylene-(Cg-Cigiaryl,

{C 4-Cajalkylene-0-{C1-Cyjalkyl,

C(O)C1-Cplakkyl,

(C1-Cajalkylene-C(OIN[(C1-Cy)alkyilo,
(C4-Cglalkylene-C{O)NH-(C4-Cg)alkyl, or

Rg and Rg', together with the N-atom to which they are attached, form a
(C5-C1pyheterocyclhy! group.

In a further even more preferred embodiment, Rg is H, (C4-Cg)alkyl and

-404
Agknes?

Rg'is



cyclohexyl)-carbamic acid tert-butyl ester trans-(4-Hydroxy-
cyclohexyl)-carbamic acid tert-butyl ester Reagent 'l CN1 N Product  \-/
WA IERAEBO .c.--- WO 2008/077554PCT/EP2007/011167P63 FR&E /611167
examples 16 and 17 were also synthesized using a similar method as
described for the synthesis of 12 and+3. The respective starting materials
are 6-fluoro isoquinoline (5) and either cis or trans 4 amino-cyclohexanol
hydrochloride.
H,  (3-Fluoro-benzyl)-[cis-4-(soquinolin-6-yloxy)-cyclohexylFamine (20) O
© ((15 (0.36 mmol) cis-4-(Isoquinolin-6-yloxy)-cyclohexylamine (16) were
1" d in 15 ml dichloromethane. At room temperature 53.6 mg (0.43
(T i3:fle@ro benzaldehyde, 29.5 mg (0.36 mmol) sodium acetate, 10.8
mg (0.18 mmol) acetic acid and freshly dried molecular sieves were added
(C1-antkthgasadion Grixeontisistirred at room temperature. After 1 h 91.2

) 3m o odium triacetoxy borohydride were added and stirring
(€1 @igs Af murg}d };Xs?ﬂgré% ‘“é"gditional 2 equivalents of sodium triacetoxy

Q(Q)@pgoagggmg were added and the reaction was stirred until complete
conversion could be detected. For working up, acetic acid was added to

(Qi"@éﬁ?@%ﬁ&@ﬁiﬁ%ﬁ%ﬁa@ﬁat}ent and the mixture was filtered. The
(Cy(ﬁlt Er%\{%%% ggf;"tigci %%H,O m%@r%% ,‘% ! @"&ﬁs‘@%ggéﬁﬁ{%%?d

ICa utlon e organic ayer W S eparate ried over
subsM@&@émdgamp@m Iﬁlﬁbp&tﬁt@&&t@mmmam@ﬁv&zb&e@ﬁe@awﬁﬂne or

wo (RELUB SRR A5 i e hch o St

espondil er a se

halodyepbilization feom He8s128iednghet the dasitadeempeysgicould be
obtained as hydrochloride. Fit = 0.96 min (Method #1). Detected mass:

whergim phem 194 C 5\We Deigsrey 7is arrcmEpzitried o1 sriiéteteg fo three
tlme%‘@sﬁa%e%,%]d\ql J&ﬁgiwg & I&@g -Ca)alkyl; or

(C+1-Cylalkylene-(Cg-Cqplaryl wherein aryl is unsubstituted or substituted one or more
times, preferably one {o three times, by a group independently selected from halogen;
(C1-Cyqjalkyl, preferably CHy or CFg; O«(C4-Cylalkyl; CN, SOg-NHy. 502-
(C1-Cy)alky! preferably SO2-CHx or S09-CF3; SO9-N=CH-N[(C+-Cglalkyil,
preferably SOp-N=N-N(CHa)s, NH-CO-(C4-Cglalkyl, preferably NH-CO-CHg; or CO-
O-{C1-Cqlalkyl, or (Ce-Cqg)ary! is substituted once by unsubstituted phenyl,
unsubstituted O-phenyl or unsubstituted (Cs-Cg)heterocyelyl;

or Rg and Rg', together with the N-atom {o which they are attached, form a
{Cs-Cg)heterocyclyl group, which is unsubstituted or substituied one to three fimes,
preferably once, by (C4-Cglalkyl or C{OYO{C4-Cs)alkyl;

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

three times by halogen, preferably by fluoro.

Preferably the formed heterocyclyl group is morpheline, piperidino, pyrrolidine or
piperazino. Mere preferably the heterocyclyl group is marpholino or 4-

(ethoxycarbonyl)-piperazinyt.,
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Cyclopropylmethyl-cis[4-(isoquinolin-6-yloxy)- cyclohexyll-amine
WISHHHY17ERE-[4- (isoquinolin-6-yloxy)- cyclohexyl]-amine Isopfop{Hci&i 4L 167
(isoquinolin-6-yloxy)- cyclohexyll-amine r Product
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in & most preferred embodiment, Rg is H, (C4-Cglalkyl and Rg' is H, (C4-Cglalkyl,
{C»-Cgleycloatkyl.

in a further most preferred embodiment, Rg 18 H and Rg' is H, unsubstituted {(C4-

Calalicyt, or unsubstituted (Ca-Cgicycloalkyl. Especially preferred, Rg and Rg' are H.

As examples for thase ambodiments, RE or RE are, independently from each other,
hvdrogen, methyl, ethyt, propyl, isopropyl, 3-methyi-butyl, Z-methyl-propyl, bulyl,
pentyl, 3,3, 3-trifucropropyl, 4 4 4-trifluorebutyt or 2 subsiituent selecied from the group

consisiing of
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WG GRMlin-6-yloxy)-cyclohexanone (27) 0 A suspensiof o grgie7/611i67
triphenylphosphine (bound to polystyrene, Argonaut, 1.6 mmol/g, 14.4
mmol) and 1.57 mL (1.74g, 10 mmol) giethyl azocarboxylate in 100 mL
dichloromethane was stirred for 10 min under argon atmosphere. Then
1.45 g (10 mmol) 6-hydroxy-isoquinoline and 1.58 g (10 mmol)
1,4-dioxa-spiro decan-8-ol were added. After 40 min 1.39 mL (1 g, 10
mmol) trlethy)l‘ﬁ}ar)n\lsﬁ1 was added and the /l:egctlon was allowed to shake for
16 h at room e%ﬁature After flltratlo the prganic layer was extracted

wi \N led over Na2S d concentratedin vacuo.
pe crude material (2.2 g) wa EdISS lved in 200 mL aceto g 10 mL
N ~1.59 (7.9 mmol) of e sulfonic acid'were added ant-the

reactlon was heated to reflux temperature for 6:h. Then the solvents were
distilled omeamder was dls,solved in dichloromethane and was

tracted th aqueous N 3 soluti fter drying over Na2S04,
ation and-removal of lvents he crude product was purified by
*  flash chr’omatography*to yield 1.19 g of"27 as a white solid. 11-1-NMR
(d6DMSO)3 9.16 (1H, s), 8.41 (1H, d, J = 5.8 Hz), 8.05 (1H, d, J = 8.9
Hz), 7.70 (1H J =5

_F51 (1H, M—VZ Hz), 7.36 (1H, dd, J =
8.9 und 2.5 Hz),15.04(11-1, nh), 2 24 (4H, m), 2,22{2H, m), 2. li.%;H m).
M Iz = 242 (MH+). 1,2 e§ariine and 2.5 -triacetoxyborohydride
* \/@%&aut, 2 g) were addegkto a solution of 80 mg-(0 l, 1
eg.) 4-(isoquinolin-6-yloxy)-cyclohexanone (27) in 2 mL dry THF and
allowed to shake for 16 h at room temperature. Upon completion the
polymer was removed by filtration and waé?\ed d\é_tth THE. Removal ofﬁﬁg N
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was purified by preparative HPLC if neccessary. The title compounds

WQEPE/ GBEafned as a mixture of cis and trans isomers. 60" APRf -00 /031367
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Other examples for these embodiments of Rg or Re are, independently from each

@ r QO

other,

N O . ;
N */\/ ~ i . S
O
N/’\N
N

An example for Rg, Rg” forming a {Cs-Cyg)heterocyciyl is

The * denotes whare the bond is connected fo the N atom of the amine.
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Preferably, Ry is H, halogen, CN, {C4-Cglalkyl, C-{C4-Cglalkyl, (Co-Cgiatkenyl, K or
(C1-Cglalkyiene-(Ca-Cgloycloalkyl. More preferred, Ry is H, halogen, ON,
(Cq-Calalkyl, O-(C4-Cyialkyl, (C1-Cyglalkenyt, phenyl, cyclopropyl or
(Cs-Cg)hateroaryl. Most preferably, Ry is H, fluoro, chioro, bromo, methyl, athyi,
methoxy, phenvl, nitrile, cyclopropyl, thienyt or vinyl, most especiaily preferred Ry is H,

fiuoro, chioro, methyl or methoxy. More particular preferred Ry is H.

Rg is preferably H, halogen or (C4-Cglalkyl. More preferred, Rgis H, Cl, F, methyl or
ethyl. Most preferred Rg is H.

Preferably, Ro is H, halogen or (C1-Cylalkyl. Preferably, Rois H or {C4-Cojalkyl.
More preferred, Ry is H, methyl or ethyl. Most preferred Ry is H. Ry may be bound to

any carbon atom of the ring including the position where the finker group L is bound.
Preferably, nis 1, 2 or 3. More preferred, nis 1 or 2. Most preferred riis 1.

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

The linker group L may be bound fo the ring in any position via a ring carbort atom. in a

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

cyclehexane ring

or L is attached to the 3-position of the amino cyclohexane ring
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in an especially prefered ambodiment, L is atiached o the 4-pesition of the amino

cyclohexane ring,

in a further preferred embodiment, L is O-methylene, O-ethylene or preferably O.
More preferably, mis 3 and L is O-methylene, O-ethylene or O attached o the 4-

position of the amino cyclohexane ring.

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

times by halogen. Preferably alky!l or alkylens is subsiituted one to three fimes by
halogen selected from chioro or hromo but may be substituied by fluore once Or more,
e.g. being perfluorinated. Praferably halogen is fluor. More preferred an alkyl or

alkylene is not halogenated.

in residues Rq4, R5, R Rg', Ry and Rg alky!, alkylene or cycloalkyi can optionally be
substituted one or more times by a group selecied independently from OH, OCH3z,
COOH, COOCH3, NHp, NHCH3, N(CH3)2, CONHp, CONHCH3g or CON(CHz)2.

If substituted, the number of subsfituents is preferably between 1, 2, 3 or 4, more
preferably 1 or 2 with 1 being even more preferred.. Preferably Re, Rg, Ry and Rg are
not substituted. Praferably an alkyiene of cycloalkyl is not substituted. More preferably

an alkyl, alkylene or cycloalkyl is not substituted.

in preferred embodiments of the present disclosure one of More or ail of the groups
contained in the compounds of formuta () can indepandently of each other have any of
the preferred, more preferred or most preferred definitions of the groups specified

‘above of any one of some of the specific denotations which are comprised by the
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definitions of the groups and specified above, all combinations of preferred definitions,
more preferred or most preferred and/or specific denotations being a subject of the
present disclosure. Also with respect {o all preferred embodiments the disclosure
inciudes the compounds of the formula (1) in all stereoisomeric forms and mixiures of

stereoisomeric forms in alt ratios, and their pharmaceutically acceptable salls,

The term “*—" in the exemplifizd substituents vide supra marks the point where the

subsiifuant is attachad, which means, for axample, for a Ry substituent

and m is 3 2 compound of the formuia

Cl

A preferred embodiment is a compound of the formula (1) wherein
R+ is H, {C4-Cglalkyl, (Cs-Cqplaryl, NH-{C1-Cglalkyl, NH-(Cg-C1g)aryl, or
N[(C4-Cg)alkyliz:

R is hydrogen, halogen, or (C4-Cgalkyl;

Rz is H, halogen, (C1-Ca)alkyiene-R’, O-R" or NHR™;
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Re is H, halogen or (C4-Cglalky;

Ry is H, (C4-Cgralkyl, halogen, CN, (Co-Cglalkenyt, (Cg-Cinjarvt, NM-{Cg-Cqgaryl,
(C1-Calalkylene-(Ca-Crgiarvl, (Cs-Cqpiheterocyciyl or
{C1-Cglalkylene-{Cs-Cqpiheterocyciyl;

Rg and Rg' are independently of each other H, R, (C41-Cglalkyl, {C4-Cglalkylene-R,
(C1-Cglalkylene-0-(C+-Cgalkyl, (C1-Cglalkylene-O-R, (C4-Cglalkylenae-CHIR'l,
{Cq1-Cglalkylene-C{OINHy, (C4-Cgjaikylene-C{(ONH-R', (C1-Cglalkylene-C{OIN[{C+-
Cajalkyllo, (C+-Cglalkylene-C{(OIN[Rp, C{OY0-(C4-Cglalkyl, CIONC1-Cqlalkyt,
CLO)Ca-Cyleycloalkyl, C{ONCs-Cpiheterocyclyl, C{OINH-(C4-Cglatkyl, C{ON[(C1-
Cglalkkyilo, C{O)-(C4-Cg)alkylene-(Ca-Cgloycloalkyl, C(O)
{C1-Cglatkylene-{Cs-Capnheterocyclyl, C(ONC1-Cglalkylene-{Cg-Ciparyl,

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

(Cr-Cgiheterocyclyl group.

R7is H, halogen, CN, (C4-Cglatkyl, O-(C4-Cglalkyl, (Cr-Cglatkenyl or R’;
Rgis H, halogen or (C1-Cglalkyt;

misz 3or4

nigt, 2or3, ana

L is O, O-methylene or O-ethylens;

and their pharmaceutically acceptable salts.

A further preferred embodiment is a compound of the formula (1) wherein
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R4 is H, (C4-Cgalkyt, (Cg-Caglarvt, NH-(C1-Cglatkyl, NH-(Cg-Cqplaryi, or
MI(C-Caalkyllz;

Rois H or (C1-Cygalkyl;

Ra is H, halogen or NHR”, wherein R"” is defined as above;

R4 is H, halogen or (C4-Cyglalkyl;

Rsis H, {C4-Cglalkyl, halogen, (Cz-Cylalkenyl, (Cg-Cqglaryl, (C4-Cglalkylene-(Cg-
Cqigraryl or (C5-Cqprheterocyclyl;

Rg and Rg' are independently of each other H, (C3-Cgjeycloalkyl, (C1-Cgalkyl, {C4-
Cglakyiene-0-(C 4-Cg)alkyl, (C4-Calalkyiene-R’, C(O}C1-Crlalkyl, C{OHCa-
Cg)eycloalkyl, C(O)Cs-Cqg)heterocyclyl, C{OHC1-Cglalkylene-{Ca-Cgieycloalkyl,
C{ONCq-Cglelkylene-(Cs-Cipiheterocycliyl or C{O)(C4-Calalkylens-(Ca-Ciplaryi;

R7is H, halogen, CN, {C4-Cglakkyl, O(C1-Calalkyl, (Co-Cglalkenyl or K

Rg is H, halogen or (C4-Cglalkyt;

mis2, 3or4d

nis 1, 2 or 3 and

Lis O

and their pharmaceutically acceptable salts.

An especially preferred embodiment is 2 compound of the formula (1) wherein

R1is H, (C1-Cqlalkyl, NH-(C¢-Cg)alkyl, N[{C1-Cg)alkyllp or NH-phenyl;
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Rois H, (C4-Cylalieyl;

Rz is H, NHL(Cg-Cg)heteroaryt or NH-phenyl;

R4 is H, halogen or (C4-Cygialkyl;

Rgis H, (C4-Cajalkyl, halogen, (C1-Calalkenyl, (Ce-Cqpiaryl, (C1-Cojalkyl-
(Ce-Cograryl or (Ca-Cyihaeteroaryt

Rg is H, (Cz-Cgjeycloalkyl or (C4-Cyglalkyl;

Rg' is H, {Ca-Cgleycloalkyl, (C1-Cg)alky!, (C4-Ca)alkviene-R’, C(OY0-(C4-Cgjaikyi,
C{OHC+-Caialkyl, C{OXC3-Cyjcycloalkyl, C{ONCx-Cgiheterceycivl,
C{O}C¢-Ca)alkylene-(C5-Cg)cycioalkyl, C(O){C{-Calakylene-(Cs-Cgheterocyclyl, or
C{ONC4-Cr)alkylene-phenyl;

R7 is H, halogen, CN, {(C4-Cylalkyl, O(C4-Cyalkyl, {(C4-Cylalkenyl, phenvi,

cyclopropy!, {C5-Cgheteroaryl,

Rg is H, halogen or {C4-Cglalkyl;

mis 3

nis 1; and

Lis O

and their pharmaceutically acceptable salts.
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In an embodiment the present disclosure relates to a compound of formuta ()

independently selected from the group of
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‘irans-[ﬁf—(?u-chiorc}misoquinolin-8~yloxy}wcyciahexyi]ﬁcarbam'zc acid tert-butyl ester,
trans@{?—Chimrowisoqu‘mo§m—6mylmxy}—cyc§ahexyiamine,
{c;is-d»-(s-cmoro—isoquin0iin~6—yioxy)»cyciohexyi]—carbamic acid tert-butyi esier,
ciswr‘e—m(5—{3hiom—isoqu'moEin-@—yioxy)—-cyclohexy%amin@‘
cis—aﬁ%—(df—Ch§omn559qu'mDiin—"o‘»—yioxy}wc:yciohexykamine,
ciswai»(T-Methoxy~isc:aquinoi%nwc’}»yicxy)—cyciohex laming,
cis-»zl»-(isoquinoiinwﬁmyiexy%cyc&ohexyiamiﬂe,
trans@»(!soquinoiin~6—yioxy}—cyc§ohexyéamine,
transwzﬂ»-(SwBromo—isoquinoiiﬂ~6-yioxy}—cyciohexylamine‘
cis—4-(B—Bromowisoquinalin—ﬁuyicxy}—cyciohexyiamine,
(3~Fkuaro~benzyl)—[cis—é«(isoquinoiin—6~y!oxy)~cyciohexyi}-amine,
{cis~4~(lsoquinoiin—G—y5oxy}mcyciohexyi}~propyi—amme,
{cis-4—(tsoquinofin—6~ylo><y}-cyclohexyl}-(3,3,B—trifiuoro~propyl)—amine,
[cis-ti—(!soquinoiin—S—yioxy)wcyciohexy!}pyridin-—S-yimethyLamine,
Cyctopropyl-methyl—cis{&(isoquinoiin—6—ylaxy)wcycéo—hexyﬂ—amine,
lsobutyt-cis—[4»(isoquinol'm—B-yioxy)—cyctohexy!}mamine,
!sopropyl-cis—{4-{isoquinoiin—fﬂ—yloxy)—cyciohexy[}—amine,
Cyciopropyi—[4—(isoquino!in—S—yliy}-Cyciohexyifuamine,
[4—(1soquinoiin~6wyioxy}—cyciohexyl}~d%methy!—amine,

Ethyi-{4-(isog uinolin-6-yloxy)-cyciohexy }—pyridin—t‘r—y{methyi-amine,
Benzyi—{4-(Esc:aquinoiin—Ei-yloxy)acyc}ohexyi}—methy!—amine,
[4~(Isoquinolin«6—yioxy}-cyciohexyl}—(4wphenoxy~benzy5}~amine,
[4—(lsoqumo[iwﬁ—yloxy}ncyciohexyi}—[5—(4-methoxy-phenyl)-isoxazoi—Bnyimethy%}—
aming,

N-(4-{14~( Esoquinotin—B-yioxy}~oyc:iohexyiam%no}-methy!}-pheny!)—acetamide,
[4-(isoquin0ﬁn»c’3-yloxy)-cyclohexy%}—(4—methoxymb@nzyt}—amine,
(4—Chioro—benzyl)-[-i.—(isoquir'aoiin—Bwyioxy}—cyciohexy[}-amine,
(2,3~Dimethoxy—benzg}l}-{é—(isoquinolin—@—yioxy)~cyciohexyi}—amineE
5~(4-{[4»~(tsoquinoiin-S—yioxy)—cyc;iohexytamino]—methyi}-phenyi}»5—methyl-

imidarolidine-2,4-diong,
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(3,5-Dimethoxy-benzyi}-l4-{isoguinolin-6-yioxy)-cyclohexyll-amine,

3-{[4-(Isoguinolin-6-vioxy)-cyciohexylaminol-methyi}-benzonitrile,
[4-{isoquinclin-G-yloxy)-cyclohexyll-(4-methanesulfonyi-benzyl}-amine,
[2-(1H-indol-3-y)-ethyll-[4-(soquinolin-G-yioxy)-cyciohexyll-methyl-amin,

2 -{j4-{1soquinclin-6-yloxy}-cyclohexyll-methyl-amino}-N, N-dimethyi-acetamide,
4-[4-(Isoguinolin-6-yloxy)-cyclohexyil-piperazine-1-carboxylic acid ethyl ester,
isobutyl-[4-{isoguinolin-6-vloxy)-cyciohexyli-methyl-amine,
4-(lsoguinolin-G-vioxy)-cyciohexyll-methyl-pyridin-4-yimethyi-aming,
Ethyi-l4-(isoguinolin-6-yloxy}-cyclohexyl]-(2-methoxy-ethyl-amine,
4-{[4-{Isoguinolin-S-yloxy}-cyclohexyiaminoj-methyi}-benzonitrile,
&-(4-Morphaolin-4-vi-cyclohexyloxy)-isoguincline,
A-{l4-(Isoquinclin-6-vloxy)-cyclohexylamino]-methyl}-benzoic acid methyi ester,
(4-tert-Butyl-benzyl)-[4-(iscauinolin-6-yloxy }-cyclohexyll-amine,
[1-(4-Fiuoro-phenyl)-1H-pyrazoi-4-yimethyi}-[4-(isoguinoiin-8-yloxy}-cyciohexyl]-
methyl-amine,
14-(Isoguinolin-8-yioxy)-cyclohexyll-(5-methyi-3-phenyl-isoxazol-4-ylimethyl)-
amineg,

[4-(isoquinalin-6-vioxy}-cyclohexyll-naphthalen- {-yimethyl-amine,
I4-(Isoguinolin-6-yioxy)-cyclohexylj-(2-phenyl-oxazol-4-yimethyl)-amine,
(2,3-Dihydro-benzofuran-5-yimethyl}-[4-{isoquinolin-8-yioxy}-cyciohexylj-amine,
[4-(Isoguinolin-6-yioxy)-cyclohexyli-(5-methyl-isoxazol-3-yimethyl}-amine,
[4-(Isoguinotin-8-yioxy)-cyclohexyl]-(2-thiophen-2-yl-thiazol-4-yimethyl)-amine,
(3,5-Dimethyl-benzyl)-[4-(isoquinolin-6-yloxy)-cyclohexyl}-amine,
Biphenyl-2-yimethyl-[4-(isoquinolin-6-yloxy)-cyclohexyl]-amine,
[4-(Isoquinolin-5-yioxy)-cyclohexyi]-(4-pyrazol-1-yi-benzyl}-amine,
[4-(Isoquinolin-6-yioxy)-cyclohexyl}-(4-methoxy-phenyl)-amine,
Cyclopropyl-{trans-4-{isoquinaiin-G-yloxy}-cyciohexylj-amine,
Cyclopropyi-icis-4-(isoquinolin-8-yioxy)-cyclonexyll-amine,
[trans-4-(lsoguinolin-B-yloxy}-cyciohexyl-(4-phenoxy-benzyi)-amine,
[cis-4-(Isoquinoiin-B-vioxy)-cyclohexyll-{(4-phenoxy-benzyl)-amine,
Benzyl-{trans-4-(isoguinolin-G-yloxy}-cyclohexyll-methyl-amine,

Benzyl-[cis-4-(isoguinolin-6-yloxy)-cyclohexyl}-methyl-amine,
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ftrans-4-(Isoguinclin-&-yioxy)-cyciochexyll-dimethyl-armine,
{cis-4-{lsoguinolin-G-yioxy}-cvcichexyll-dimethyl-amine,
N-(4-{lrans-4-(isoquinolin-5S-yloxy-cyclohexylamincl-methyll-phenyl)-
acetamide,
N-(4-{[cis-4-(Isoguinolin-B-yioxy)-cyciochexylaminol-methyil-phenyi}-acatamide,
2-Chioro-5-{cis-l4-(5-chioro-isoguinolin-G-yvioxy-cyclohexyiaminol-methyl-N-
dimethylaminomethylene-benzenesulfonamide,
2-Chloro-8-{J4-(5-chioro-tscauinolin-G-yioxyi-cyciohexylamino]-methyi}-
benzenaesulionamide,
Cyclopropyimethyi-ftrans-4-(isoquinolin-g-yloxy-cyciohexvll-amine,
Bis-cyclopropyimethyi-trans-4-(isoguinolin-S-yioxy}-cyclohexyll-amine,
[4-(B-Chiloro-isoguinolin-c-yloxy)-cyclohexyil-cyclohexyl-amine,
{4-(5-Chloro-isoquinolin-8-yloxy}-cyciohexyll-cyclopropyl-amine,
[4-(5-Chioro-isoguinolin-G-yloxy)-cyclchexyll-cyciobutyl-amine,
{4-(5-Chloro-isoguinolin-6-yloxy)-cyciohexyll-cyclopeniyl-amine,
[4-(5-Chloro~isoguinolin-G-yioxy)-cyciohexyil-isopropyi-amine,
fcis-4-(5-Bromo-isoguinolin-6-yloxy)-cyclohexyli-carbamic acid teri-butyl ester,
cis-4-(5-Ethyi-isoguinolin-g-yioxy}-cyclohexylamineg,
cis-4-(5-Thiophen-3-yl-isoguinociin-G-yloxy}-cyclohexyiamine,
cis~<4-(5-Methvlisoguinoim-6-vioxy}-cyclohexylammne,
cis—4-(5-Pyridin-3-yl-isoguinolin-6-yloxy)-cyclohexylamine,
cis-4-{5-Vinyi-isoguinolin-8-yioxy}-cyclohexyiamine,
cis-4-(5-Thiophen-2-yl-isoquinolin-6-yloxy)-cyclohexylamine,
cis-4-(5-Phenyl-isoquinolin-6-yloxy}-cyclohexylamine,
cis-4-({5-Pyridin-2-yl-isoguinolin-8-yloxy)-cyciohexylamine,
cis-4-(5-Pyridin-4-yl-isoquinolin-6-yioxy}-cyclohexylamine,
irans—é—(ﬁ,7-Déchioro—isoquinoiin-—@-yic}ky)-cyclohexy%amEne,
fcis-4-(7-Chloro-isoquinolin-6-vioxy}-cycichexyl]-carbamic acid teri-butyl ester,
cis-4-(7-Chloro-isoquinolin-8-yloxy)-cyclohexylamine,
cis-4-(5,7-Difluoro~-isoguinoclin-G-yioxy)-cyclohexyiamine,
[cis-4-(7-Chloro-isoquinolin-6-yioxy)-cyclohexyll-propyl-amine,

Butyi-{cis-4-(7-chloro-isoguinolin-8-yloxy)-cyclohexyli]-amine,
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105 [ois-4-(7-Chioro-isoquinolin-S-yloxy)-cycichexyll-isopropyl-amine,

106 [cis-4-(7-Chioro-isoguinolin-6-yloxy)-cyclohexyll-(1-ethyl-propyl)-amine,

107 {cis-4-(7-Chloro-isoguinolin-6-yloxy)-cyciohexyi]-isobutyl-amine,

108  [cis-4-{7-Chloro-isoquinglin-6-yloxy)-cyciohexyl]-cyclopropylmethyl-amine,

108 [cis-4-(7-Chloro-isoquinoiin-8-yloxy)-cyclohexyll-(3-methyl-butyl)-amine,

110 [cis-4-{7-Chioro-isoguinolin-8-yloxy)-cyclohexyl}-cyclohexylmethyl-aming,

111 [cis-4-(7-Chioro-soguinolin-g-yioxy)-cyclohexyll-cyclohexyl-amine,

112 {4-Chioro-benzyi)-{cis-4-(7 -chloro-isoguinolin-8-yloxy)-cyclohexyli-amine,

113 {3-Chioro-benzyl)-{cis-4-(7-chioro-isoquinolin-6-yioxy}-cyclohexyl-amine,

114 [cis-4-(7-Chloro-isoquinolin-6-yioxy)-cycichexyl]-(2 4-dichioro-benzyl)-amine,

115  [cis-4-(7-Chloro-isoguinalin-6-yloxy}-cyclohexy]-4-(4-trifluoromethyl-benzyl)-
amine,

116 [ois-4-(7-Chioro-isoguinolin-6-yloxy)-cycichexyll-pyridin-4-ylmethyl-amine,

117  {cis-4-(7-Chioro-isoquinolin-8-yloxy)-cyclohexyil-ethyl-amine,

118 [trans-4-(7-Chloro-isoguinolin-6-yloxy)-cyclohexylj-propyl-amine,

119  Butyltrans-4-(7-chloro-isoguinolin-6-yioxy)-cyclohexyl}-amine,

120 [trans-4-(7-Chlero-isoquinolin-6-vloxy)-cyclohexyil-isopropyl-amine,

121 [trans-4-(7-Ghloro-isoquinolin-6-yloxy)-cyclohexy!]-{3-methyl-butyl)-amine,

122 [ltrans-4-(7-Chioro-isoquinolin-8-yloxy}-cyclohexyll-cyclohexylmethyt-amine,

123 Benzyl-[irans-4-(7-chloro-isoguinoiin-6-vioxy)-cyclohexylj-aming,

124  [trans-4-(7-Chioro-isoguinclin-6-yloxy)-cyclohexyll-(4-methyl-benzyl)-amine,

125 [Itrans-4-{7-Chioro-isoquinolin-6-yloxy)-cyciohexylj-pyridin-3-ylimethyl-amine,

126  [trans-4-(7-Chloro-isoquinoiin-6-yloxy)-cyclohexyl]-(4-methanesulfonyl-benzyl)-
amine,

127  {trans-4-(7-Chloro-isequinolin-6-yloxy)-cyclohexyll-naphthalen-1-yimethyl-
amine,

128  [trans-4~(7-Chioro-isoguinolin-8-yloxy)-cyclohexyll-(tetrahydro-furan-3-yimethyl)-
armine,

128 [trans-4-(7-Chioro-isoquinolin-8-yloxy)-cyclohexyl]-cyclohexyi-amine,

130 [trans-4~(7-Chioro-isoquinolin-6-yloxy)-cyclohexyll-cyclopropylmethyl-amine,

131 [trans-4~(7-Chioro-isoguinolin-6-yloxy)-cyciohexyl]-isobutyl-amine,

132  {4-Chloro-benzyl)-{trans-4-(7-chloro-isoguinolin-6-yloxy)-cyclohexyl]-amine,

In00 0)0) cOcac00730-0-137-. ZI1111111-1 1"/ -0111NH rl1 -0
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133 (3-Chioro-banzyl)- ﬁraras-xi»-(‘?-c:hioro~isaquiﬂciih-6myioxy)ncyciohexy['§—amine

134  [trans-4-(7-Chioro-isoguinofin-6-yloxy)- -cyclohexyl]-(2 4-dichioro-benzyl-amine,

135  [trans—-<4-(7-Chloro-isoquinofin-6- yioxy)-cyclehexyll-(3,5-dichioro-benzyl)-amine,

136  (2-Chloro-benzyl)-ltrans-4-(7-chloro-isoguino in-B-yloxy)-cyclohexyil-amine,

137 3—{{trans~4-(?~ch§oro~isoqu‘moiin—B»yioxy}—c:yciohex’yiamino}-me‘[hyl}-N»[’i -
dimethy&aminowmethw(E)—yiidene}—d-methowaenzenesulfonamide,

138  ftrans—4-(7-Chiloro-isog uinohin-6-yloxy-cyciohexyl}-4-(4-rifluoromethanesulfony-
benzyl}-amine,

138 [Jirans-4-{7 -Chiore—isoquiﬂ&iin—@—yiaxy)—cyc!ohexyi}»ﬁiw(4-’tr§ﬂuoromethyl—benzy5)~
amine,

145 {6—(0&3-4~Amina-c:yctohexykoxy)—isoquirzoi%n-Swy!}(B—methoxy—phenyl}—amine,

146 [6ﬁ(cis-4«Amino-cyciohexytoxy}-ésoquinc:sfEn—Bwa}—(dr—me’thoxy-pheﬂyl}~amine,

147 [&(cis-&Aminc~cyciohexyioxy)-isoquinoiin-S—yi}-(B—chioro-phanyl)—amine,

148  [8-(cis-4-Aminc-cyclohexyloxy)-isog uinolin-3-yi}-{4-chloro-phenyl)-aming,

145  [B-(cis-4-Amino-cyciohexyloxy-isogquinoiin-3-yi}-(3.4, S-trimethoxy-phenyl}-
aming,

150 [6—(cis—4—Aminomc:yciohexyloxy}—isoquino!in»3—yE]-pyrazin»2—yl-.amine, or

156  cis~4-{4-Ethyl-isoquinolin-B-yioxy)-cyclohexyiamine,

and their pharmaceutically acceptabile salts. (Example No. given)

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

specified above.

[sogquinoline substitution pattern is numbered according to IUPAC rules:

4 5
3H \5 NN
2N A LT
1 8
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All references to “compound(s) of formula (I)" hereinafter refer to compound(s} of the
formula (I} as described above, and their phanmaceutically acceptable salts, and/or fo
their stereoisomeric forms, polymorphs and solvates. Physiologically funclional

derivatives as described herein are also inciuded.

Pharmaceutically acceptable salls of compounds of the formula {8} mean both they
organic and inorganic saits as described in Remingion's Pharmaceutical Sciences
{17th edition, page 1418 (1885)). Because of the physical and chemical stability and
the solubility, preference is given for acidic groups inter alia to sodium, potassium,
calciurn and ammonium salts; preference is given for basic groups inter alia to salis of
maleic acid, furmnaric acid, succinic acid, malic acid, tartaric acid, methylsulfonic acid,
hydrochloric acid, sulfuric acid, phosphoric acid or of carboxylic acids or sulfonic acids,
for example as hydrochlorides, hydrobromides, phosphates, sulfates,
methanesulfonates, acetates, lactates, maleates, fumarates, malates, gluconates, and
saits of amino acids, of natural bases or carboxylic acids. The preparation of
pharmaceutically acceptable salts from compounds of the formula (1) which are
capable of salt formation, including their sterecisomeric forms, takes place in a manner
known per se. The compounds of the formula (1) form stable alkali metal, alkaline earth
metal or optionally substituted ammonium salts with basic reagents such as
hydroxides, carbonates, bicarbonales, alcoholates and ammonia or organic bases, for
example trimethyl- or triethylamine, eﬁhaheéamine, diethanolamine or trigthanclamine,
trometamaol or else basic amino acids, for example lysing, ornithine or arginine. Where
the compounds of the formula (1) have basic groups, stable acid addition salts can also
be prepared with strong acids. Suitable pharmaceutically acceptable acid addition salts
of the compounds of the invention are salts of inorganic acids stich as hydrochioric
acid, hydrobromic, phosphoric, metaphosphoric, nitric and sulfuric acid, and of organic
acids such as, for example, acelic acid, benzenesulfonic, benzoic, citric,
ethanesulfonic, fumaric, gluconic, glycolic, isethionic, lactic, iactobionic, maleic, malic,

methanesulfonic, succinic, p-toluenesulfonic and tartaric acid,
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Salts with a pharmaceutically unacceptabie anion such as, for example,
srifluoroacetate likewise belong within the framework of the invention as useful
intermediates for the preparation or purification of charmaceulically accaeptable salts

andior for use in nontherapeutic, for example in vitro, applications.

The term "physiologically functional derivative” used herein refers 1o any
physiologically iolerated derivative of a compound of the formuta (1) of the disclosure, for
example an N-oxide, which on administration ic a mammal such as, for example, a

numan is able to form (directly or indirectly) a compound of ihe formuta (1) or an active

metabolile thereof.

Physiologically functional derivatives include prodrugs of the compounds of the
disclosure, as described, for example, in H. Okada et at., Chem. Pharm. Bull. 1994, 42,

57-61. Such prodrugs can be metabolized in vive to a compound of the disclosure.

These prodrugs may themselves be active or not.

The disciosure relates to compounds of the formula (1) in the form of their
stereoisomeric forms, which include racemates, racemic mixtures, pure enaniiomers

and diastereomears and mixtures thereof.

The compounds of the disclosure may also exist in various polymorphous forms, for
example as amorphous and crystaliine polymorphous forms. All polymorphous forms
of the compounds of the disclosure belong within the framework of the disclosure

and are a further aspect of the disclosure.

if radicals or substituents may occur more than once in the compounds of the formuia
(1}, they may all, independently of one another, have the stated meaning and be

identical or different.

The terms (C4-Cp)alkyl, (Cq—Ca,)aiky[, (C+-Cglalkyl, (C1-Cglalkyi and the
correspesponding atkylene substituents are understood as a hydrocarbon residue

which can be finear, Le. straight-chain, or wranched and has 1, 2, 3, 4, 56,70r8
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carbon atoms, respectively. This also applies if an alkyl group occurs as a substituent
ore another group, for example in an alkoxy group (O-alkyl}, S-alkyl or 2 -O(C+-
Cglatkylene-0O-, an alkoxycarbonyl group or an arylaliyl group. Examples of alky!
aroups are methyl, ethyl, propyl, butyl, pentyl or hexyl, the n-isomers of all these
groups, isopropyl, iscbulyl, 1-methylbutyl, isopentyl, neopentyl, 2,2-dimethylbutyl, 2-
methylpentyl, 3-methylpentyl, isohexyl, sec-butyl, teri-buty! or tert-pentyl. Alkyl or
alkylene groups may — if not otherwise stated — be halogenated once or more, e.g.
alkyl groups may be fluorinated, e.g. perfluorinated. Examples of halogenated alky!
groups are CF3 and CHpCRg, OCFg, 8CF 3, or -O~«(CFa)o-0O-.

Alkenyl are, for example, vinyl, 1-propenyl, 2-propenyt (= alivi), 2-butenyi, 3-butenyl, 2-
methyl-2-butenyl, 3-methyl-2-butenyl, 5-hexenyl or 1,3-pentadienyl.

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

Halogen means fluoro, chloro, brome or iodo.

(Ca-Cgjeycloalkyl groups are cyclic alkyl groups containing 3, 4. 5, 6, 7 or 8 ring
carbon atoms like cyclopropyl, cyciobutyl, cyclopentyl, cyclohexyl or cycloocty!, which
can also be substituted and/or contain 1 or 2 double bounds {unsaturated cycloalkyi
groups) like, for exampie, cycloperntenyl or cyciohexenyl can be bonded via any carbon

atom.

A (Cg-Cqplaryl group meanrs an aromatic ring or a ring system which comprises two

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

A (Cs-Cqgrheterocyclyl group means a mono- or bicyclic ring system in which one or

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

example, 1, 2 or 3 nitrogen atoms, 1 or 2 oxygen atoms, 1 or 2 sulfur atoms or
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combinations of different hetero atorms. The heterocyclyl residues can be bound at any
oositions, for example on the 1-position, Z-position, 3-position, 4-position, S-position, B-
pasition, 7-position or 8-position. (Cs-Cqpiheterocyelyl groups may be (1) aromatic =

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

Suitable (C5-Cqpiheterocyclyl group include acridinyl, azociny!, benzimidazolyl,
benzofuryl, benzomorpholinyl, benzothienyl, benzothiopheny!, benzaxazolyl,
benzthiazolyl benziriazolyl, benzietrazoly!, benzisoxazolyl, benzisothiazolyl,
carbazolyl, 4aH-carbazolyi, carbolinyl, furanyl, guinazolinyl, quinolinyi, 4H-quinoliziny|,
guinoxaliny!l, guinuclidiny!, chromanyi, chromenyl, chromen-2-onyi, cinnolinyl,
decahydroquinolinyl, 2H,6H-1.,5 2-dithiazinyl, dihydrofuro[2,3-bl-tetrahydrofuran, furyl,
furazanyl, homomaorphoiinyl, homopiperaziny!, imidazolidiny!, imidazoliny!, imidazoivl,
1H-indazolyi, indolinyl, indoliziny!, indolyl, 3H-indoly!, isobenzofuranyl, isochromanyi,
isoindazolyl, iscindolinyl, isoindolyl, isoquinolinyl, benzimidazolyi, isothiazoiyl,
tsoxazelyl, morpholinyl, naphthyridiny!, octahvdroisoguinoliny, oxadiazoly!, 1,2,3-
oxadiazolyl, 1,2, 4-oxadiazolyl, 1,2,5-oxadiazoly!, 1,3,4-0oxadiazolyl, oxazolidiny!,
oxazolyl, oxazoelidinyl, pyrimidinyl, phenanthridinyi, phenanthrolinyl, phenazinyi,
phenothiazinyl, phenoxathiinyl, phenoxazinyl, phihalazinyl, piperazinyl, piperidinyl,
prolinyl, pteridinyl, purynyl, pyranyl, pyrazinyl, pyroazolidinyl, pyrazolinyl, pyrazolyi,
pyridaziny!l, pyridony!, pyridooxazoles, pyridoimidazoles, pyridothiazoles, pyridiny!,
pyridyl, pyrimidinyt, pyrrelidinyl, pyrrolinyl, 2H-pyrrolyl, pyrrolvl, tetrahydrofuranyl,
tetrahydroisoquinoiinyl, tetrahydroquinoliny!, 6H-1,2 5-thiadazinyl, thiazolyi, 1,2,3-
thiadiazolyl, 1,2 4-thiadiazolyl, 1,2 5-thiadiazolyl, 1,3 4-thiadiazolyl, thienvyl, triazoiyl,
tetrazolyl and xanthenyl. Pyridyl stands both for 2-, 3- and 4-pyridyl. Thienyl stands
both for 2- and 3-thienyl. Fury! stands both for 2- and 3-furyl. Alsc included are the
corresponding N-oxides of these compounds, for example, 1-oxy-2-, 3- or 4-pyridyl.

Substitutions in (Cs-Cqplheterocyclyl residues can occur on free carbon atoms or on

nitrogen atoms.
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Preferred examples of (Cs-Cqg)heterocyclvi residues are pyrazinyl, pyridyl,
pyrimidiny!, pyrazolyl, morpholiryt, pyrrolidiny, piperazinyl, pipending, thienyt,

benzofuryl, quinolinyl, tetrazolyl and triazoivl

(Cg-Cqplaryl and (Cs-C4g)heterocyclyt groups are unsubstituted or, if not stated
otherwise, substituted one or more times, preferably one to three times, by suitable
groups independently selected from halogen, OH, NO», N, CN, C{O)-{C1-Cglalkyl,
C{OM{Cq-Crlaryl, COOH, COBC-Cglaliyl, CONHyp, CONRH(C 1-Cglalkyl, CON{T -
Cglalkyiln, (Cz-Cgleycloalkyl, (C4-Cglalkyl, (C1-Cglalkyiene-OH, (C1-Cgjalkylene-
NHo, (Cq-Cglalkylene-NH(C4-Cglalkyl, (C1-Cglalkylene-N[{C1-Cglalkylls,
(Co-Cglatkenyl, (Co-Cglalkynyl, C-(Cq-Cglalkyl, O-C(O)HC1-Cgialkyl, POzHo, 503H,
SOo-NH2, SOaNH(C1-Calalkyl, SON[(C1-Calalkyll, 5-(C1-Cglalkyl; SO-(C1-
Caglatkyt, SO5-(C4-Cg)alikyl, SOp-N=CH-NI{C {-Cglalkyllo,

C{NH)Y(NH2), NH», NH-(C4-Cglalkyt, N[(C4-Cg)alkylla, NH-C(O)-(C4-Cglalkyl,
NH-C(OYO-(C1-Cglalkyl,

NH-S09-(C 1-Cglatkyl, NH-S02-(Cg-Cqpyaryl, NH-S02-(Cs-Cigiheterocyciyl, N(C+-
Cglalkyi-C(O)-(C1-Cglalkyl, N(C4-Cg)alkyl-C(O)O-(C+-Cg)alkyl,

N{C ¢-Cg)alkyl-C{O)-NH-{C1-Cg)alkyl],

{Cs-C1plaryl, (C1-Cg)alkylene{Cg-Cpjaryl, O-(Cg-Cqparyl,
O-{C¢-Cglalkylene-(Cs-Cplarvl, (C5-Ceplheterocyclyl,

(C1-Cg)alkyiene-(C5-C 1 piheterocyclyl, O-(C1-Cglalkylene-(C5-Cqglheterocyclyl,
wherein the (Cg-Cqglaryl or (C5-Cqp)heterocyclyl may be substituted one to 3 times
by a group independently selected from halogen, OH, NO», CN, O-(C4-Cgjalkyl, (C1-
Cgialkyt, NHo, NH(C4-Cglalky!, N[(C4-Cgjalkylip, SOpCHg, COOH, C{O)0-(C+-
Cglalkyl, CONH», (C1-Cg)alkylene-0-(C1-Cglalkyl, (C4-Cglalkylene-O-{Cg-Cqpjaryl,
0-(Cq-Cgalkylene-(Cg-Cgjaryl, or wherein (Cg-Cqplaryi is vicinally substituted by a
O-(C1-Cg)alkylene-C group whereby a 5-8-membered ring is formed together with the

carbon atoms the oxygen atoms are attached to. Aryl or heterocyclyl substituents of
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(Ca-Capary! and (Cs-Ceniheterocycivl groups may not be further substituted by an

aryl or heterocycly! containing groun.

Preferred substituents for (Cg-Cap)ary! groups are {(C4-Calalkyl, O-{C4-Cglalkyl,
O-phenyl, phenyl, C{OYO-(Cq-Cglalkyl, C{OYOH, C(O)-(C4-Cylalkyl, halogen, NCo,
SOsNHg, CN, 805-(C4-Cglalkyl, SO5-N=CH-N[(C{-Cg)alkylly, NH-SO5-(C1-
Cajalkyl, NHo, NH-C(O{C4-Cylatkyl, (Ca-Cgloyeloalkyl, (C4-C4latkyl-OH,
CIOYN[(C 1-Cglalkyl]y, CONH(C 1-Cg)aliyl, C{OYHS, NI(C4-Cqlalkyllz, (C1-
Calalkylene-(Cg-Cqinlanyt, wherein the (Cg-Cqpjaryl may be further substituied one to
three times, preferabyl once, by (C1-Cglalkyl, (C1-Ca)alkylene-0-(C 1-Cg)alkyl,
{Ca-Caprarvl, O-(C+-Cglalkyl-(Ca-Cqplary!, or may be vicinally substifuted by a
O-(C1-Cylalkylene-O group whereby a 5-8-membered ring is formed together with the
carbon atoms the oxygen atoms are attached {o. More preferred substituents for {Cg-
Cqplaryl are halogen, CN, phenyl, O-phenyi, NH-C(C)-(C+-Cyglalkyl especially
NH-C{O}-CHg, C(O}-{Cq4-Ca)altkyl especially C(O}-Chs, C(O)-0O(C4-Cy)alkyt especially
C(O)-OCHg, (C1-Cy)alkyt especially CHg or CFg, 0-{C4-Cy)alkyl especially O-CHg,
SOp-NHp, S03-(C1-Cylalky! especially 5O9-CHa or 502-CF3; or SOo-N=CH-
N[{C1-Ca)alkyll especially SO2-N=CH-N[{CH13}2.

in monosubstituted phenyi groups the substituent can be located in the Z-position, the
3~-position or the 4-position, with the 3-position and the 4-position being preferred. if a
phenyl group carries two substifents, they can be located in 2,3-position, Z,4-position,
2,5-position, 2,6-position, 3,4-position or 3,5-position. In phenyl groups carrying three
substituents the substituents can be located in 2,3 4-position, 2,3, 5-position, 2,3,6-
position, 2.4,5-posifion, 2,4,6-position, or 3,4,5-position.

The above staternents relating to pheny! 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 siatements

also correspondingly apply fo the aryl subgroup in arylalkylene groups. Examples of
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arylalicylene groups which can aiso be unsubstituted or substituted in the aryl subgroup
=g well as in the alkylene subgroup, are benzyl, 1-phenylethylene, 2-phenyiethvieng, 3-

phenyipropylene, 4-phenylbutylene, 1-methyi-3-phenyl-propylene.

Preferred substituents for {C-Cip)heterocyclyl groups are (C4-Cyglalkyi,
O-(C+-Caialkvl, (Cq—C@aikyieneaphenyi, halogen, (81~C4)alkyiene—{3—({33NC4}alky%,
{Cg-C 4pheterocycivl, C-@—C4)glky!ene-?\l[(01~C‘.4)aii<y§12, or (Ci-Cqoiaryl, wherein the
(Cg-C1plaryl may be further substituted by halogen, (C1-Calalkyl, OICq-Cylalkyl,
{(31—84)aikyiane-O-(Cq-Cs)alkyl, O-{C+-Cgralky-(Cg-Cqpraryt, or may be vicinally
substituted by a O-{(C4-C4)alkylene-O group whereby a 5-8-membered ring is formed
together with the carbon atoms the oxygen atoms are attached to. More preferred
substituenis for (Cg-Cqg)heterocycly! groups are (C4-Cyialkyl, O{C1-Cyalkyl, halogen
or phenyl, wherein the phenyl may be surther substituted one to three times, preferably

once, by halogen, (C4-Ca)alkyt or 0-(C4-Cyialkyl.

The general and preferred substituents of (Cg-Cqplary! and (C5-Cqp)heterocycly!
groups may be combined with the general and preferred definitions of R4, Ro, Ra, Ra,

Rg, Rg, R6', Ry, Rg, n,m and L as described above.

The present disclosure therefore also relates to the compounds of the formula (1Y and/or
their pharmaceutically acceptable salis and/or their prodrugs for use as
pharmaceuticals (or medicaments), 10 the use of the compounds of the formuiza ()
and/or their pharmaceutically acceptable salte and/or their prodrugs for the production
of pharmaceuticals for the treatment and/or prevention of diseases associated with
Rho-kinase and/or Rho-kinase mediated phesphorylation of myosin light chain
phosphatase, i.e. for the treatment and/or prevention of hyperiension, pulmonary
hypertension, ocutar hyperiension, retinopathy, and giaucoma, neripheral circuiatory
disorder, peripheral arterial occlusive disease (PAOD), coronary heart disease, angina
pectoris, heart hyperirophy, heart failure, ischemic dissases, ischemic organ failure
(end organ damage), fioroid lung, fibroid fiver, liver failure, nephropathy, inciuding

hyperiension-induced, non-hypertension-induced, and diabetic nephropathies, renal
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failure, fibroid kidney, renal glomerulosclerosis, organ hypertrophy, asthma, chronic
obstructive puimonary disease (COPD), aduit respiratory distress syndrome,
thrombotic disorders, siroke, cerebral vasospasm, cerebral ischermia, pain, 2.g.
nauropathic pain, neuronal degeneration, spinal cord injury, Alzheimer's disease,
premature birth, erectile dysfunction, endocrine dysfunctions, arteriosclerosis, prostatic
hypertrophy, diabetes and complications of diabetes, metabolic syndrome, blood
vessel restenosis, atherosclerosis, inflammation, autoimmune diseases, AIDS,
osteopathy such as csteoporosis, infection of digestive tracts wiﬂi bacteria, sepsis,
cancer development and progression, e.g. cancers of the breast, colon, prostats,

ovaries, brain and lung and their metasiases.

The present disclosure furthermore relates to pharmaceutical preparations (or
pharmaceutical compositions) which contain an effective amount of at least one
compound of the formula (I) and/or its pharmaceuiically acceptable salts and a
phamrnaceutically acceptable carvier, i e ong or more pharmaceutically acceptabie
carrier substances (or vehicias) and/or additives (or excipients).

The pharmaceuticals can be administered orally, for example in the form of pills,
tablets, lacguered tablets, coated {ablets, granules, hard and soft gelatin capsules,
solutions, syrups, emuisions, suspensions or asgrosol mixtures. Administration,
however, can also be carried out rectally, for example in the form of suppositories, or
parenterally, for example intravenously, intramuscularly or subcutaneously, in the form
of injection solutions or infusion solutions, microcapsules, implants or rods, or
percutaneously or topically, for example in the form of cintments, solutions or tinctures,

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

The pharmaceutical preparations according to the disclosure are prepared in a manner
known per se and familiar 1o one skilled in the art, pharmaceutically acceptable inert
inorganic and/or organic carrier substances and/or additives being used in addition to
the compound(s) of the formula (1) and/or its (their) pharmaceutically acceptabie saits
and/or its (their) prodrugs. For the production of pills, tablets, coated tablets and hard
gelafin capsules it is possible to use, for example, lactose, com starch or derivatives

thereof, taic, siearic acid or ifs salts, etc. Carrier substances for soft gelatin capsules
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and suppositories are, for example, fats, waxes, semisolid and liguid polyols, natural or
hardened olls, etc. Suitable carmer subsiances for the production of solutions, for
exarmple injection solutions, or of emulsions or syrups are, for example, water, saling,
alcohols, glycerol, polyols, sucrose, inver! sugar, glucose, vegetable oils, eic. Suitable
carrier substances for microcapsules, implants or rods are, for example, copolymers of
glycolic acid and lactic acid. The pharmaceutical preparations normally contain about
0.5 to about 90 % by weight of the compounds of the formula (1) and/or their
pharmaceutically acceptable salis and/or their prodrugs. The amount of the active
ingredient of the formula (1) and/or its pharmaceutically accepiable salts and/or its
orodrugs in the pharmaceutical preparations normally ts from about 0.5 t© about 1000

mg, preferably from about 1 fo about 500 myg.

In addition to the active ingredients of the formula (I} and/or their pharmaceutically
acceptable salts and to carrier substances, the pharmaceutical preparations can
contain one or more additives such as, for example, fillers, disintegrants, binders,
iubricants, wetting agents, stahilizers, emulsifiers, preservatives, sweeteners,
colorants, flavorings, aromatizers, thickeners, diluents, buffer substances, soivents,
solubilizers, agents for achieving a depot effect, salts for altering the osmotic pressure,
coating agents or antioxidants. They can also contain two or more compounds of the
formula (1) and/or their pharmaceutically acceptabile salts. In case a pharmaceutical
preparation contains two or more compounds of the formuia (i) the selection of the
individual compounds can alm at a specific overall pharmacological profile of the
pharmaceutical preparation. For example, a highly potent compound with a shorter
duration of action may be combined with a long-acting compound of lower potency.
The fiexibiiity permitted with respect o the choice of substituents in the compounds of
the formula (1) allows a great deal of control over the 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 pharmaceutically acceptable salts, the pharmaceutical preparations can aiso

contain one or more other therapeutically or prophylactically active ingredients.
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When using the compounds of the formula (1) the dose can vary within wide limits and,
as is custormary and is known 1o the physician, is to be sulied to the individual
conditions in each individual case. It depends, for example, on the specific compound
amployed, on the nature and severity of the disease (¢ be treated, on the mode and
the schedule of adminisiration, or or whether an acute or chronic condition is reafed
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
achieving the desired results in an adull weldghing about 75 kg is from about 0.017 to
about 100 mo/kg, preferably from about 0.1 to about 58 mg/kg, in particular from about
0.1 to about 10 mglkg, (in each case in mg per kg of body weight). The daily dose can
be divided, in particular in the case of the administration of relatively large amounts,
into saveral, for example 2, 3 or 4, part administrations. As usual, depending on
individual! behavior it may be necessary to deviate upwards or downwards from the

daily gose indicated.

Furthermore, the compounds of the formula (1) can be used as synthesis intermediates
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

introduction of substituents or modification of functional groups.

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

formulae (1) can then be carried out by known processes.

In general, a reaction mixture containing a final compound of the formula (1) or {) or an
intermediate is worked up and, if desired, the product is then purified by customary

processes known to those skilied in the art. For example, a synthesized compound can
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be purified using well known methods such as crystaliization, chromatography of
reverse phase-high performance liquid chromatography (RP-HPLC) or other meathods
of separation based, for example, on the size, charge or hydrophobicity of the
compound. Similarly, well known methods such as amino acid sequence analysis,
NIMR, IR and mass spactrometry (M3} can be used for characterizing a compound of

the disclosure.

Isoquinolines can by synthesized via 2 variety of methods. The following general

schemes illustrate some of the possible ways 10 access isoquinoiings, but do not fimit

the present disclosure.

Q‘O\[OQ‘
G N
H ” RSN H i\\ RS
F: oo / {7/\,/1\\//4?\1
Y s Y
® ¥ {iii)
Scheme 1

A suitably substituted aidehyde, for example substituted by X or Y being independently
from each other hydrogen, alkyl, alkoxy or halide attached in a suitable position, can
be reacted with a suitable compound such as for example an acetal of
aminoacetaldehvde for example in a solvent like THF, chioroform or toluene under acid
catalysis by toluene sulfonic acid or another appropriate acid to give imine (i) wherein
O can be jor instance methyl or ethyl, which in turn can be cyclized by different

methods to the isoguinoline (iii). For example this can be done by Lewis acid cataiysis

by suitable Lewis acids like titanium ietrachloride, ferrous halides, aluminium hailides

eic. at temperatures ranging from ambient 10 100 °C or by reducing the imine to the

corresponding amine by action of a suitable reducing agent iike sodium borohydride,

converting the amine into an amide or sulphonamide by reaction with 2 suitable acid

chioride and subseguent cyclization o the isoquinoiine by action of an appropriaie

lewis acid.
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The above obtained B-fluoro-isoguinaiines (i) can be reacted with suitable P4/ P,
substituted amino alcohols wherein P, / P; are independently from each other for
example hydrogen, alkyl or a protecting group like for exampie Boc or phthaloyl in the
presence of base such as DBU, cesium carbonate or sodium hydride to give the
corresponding alkoxy substituted derivatives (iv). The products like (iv) obtained via
this method can then either be liberated or, if a suitable amino functionality is present,
be reacted with suitable aldehydes or ketones in the presence of a reducing agent like
sodium triacetoxy borohydride, sodium borohydride or sedium cyanoborohydride in a
suitable soivent and in the presence of a water withdrawing agent like molecular sieves
or a suitable ortho ester. This amino group may have to be liberated in an initial step

like for example acidic removal of Boc-groups.

isoguinoline derivatives like (iv) can be obtained as free bases or as various salts like
for example hydrochlorides, hydrobromides, phosphates, trifluoroacetates, suifates or
fumarates. The salts obtained can be converted inte the corresponding free base by
either subjecting them to ion exchange chromatography or for example by alkaline
agueous treatment and subsequent extraction with suitable organic solvents like for
example methyl tert. butyl ether, chloroform, ethyl acetate or isopropano! /

dichloromethane mixtures and subsequent evaporation fo dryness.

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

outlined in more detail.
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Accordingly, the following examplies are part of and intended to illustrate but not to Bmit

the present invention.

it is understood that modifications that do not substantially affect the actlivity of the

various embodiments of this invention are included within the invention disciosed

herein.

LOMS methods

Method #1
Colurmmn:
Gradient:

Flow:

Method #2

Column;

Gradient:

Flow:

Method #3

Column:

Gradient:

Flow:

Wiethod #4:

Column:
Gradient:

YMC J'sphere 33x2 4um
(ACN+0.05% TFA) : (H,O+0.05% TFA)
5:85 (Omin) to 85:5 (2.5 min) 1o 85:5 (3.0 min)

Tmlimin

YMC J'sphere 33x2 4pm
(ACHN+0.05% TFA) : (H,0+0.05% TFA)
5:95 (Omin) to 85:5 (3.4min) to 95:5 (4.4min)

Tmlfmin

YMC Jsphere 33x2 4pm
{ ACN+0.08%FA : HO+0.1%FA)
5:95 (Omin) to 85:5 (2.5min) fo 85:5 (3min)

Tmi/min

YMC Jsphere ODS H80 20 x 2 4 uM
ACN : HO0+0.05% TFA
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4:86 (0 min) to 5.5 (2.0 min) to 95:5 (2.4 min)

Fiow, 1 omimin

5-Chiloroisoguinoline-6-ol (1)

0.61 mL (1.02 g, 7.8 mmol} of sulfury! chloride were added to a solution of 1.0 g (6,9
mimol) of 6-hydroxy-isoquinoline in 30 mL of dichicromethane. Three drops diethyl
ether were added and the reaction was stirred at rocom temperature for 5 h. The
solvents were removed by distillation and the remainder was treated with agueous
NaHCO; solution. The precipitate was filtered, washed with water and dried to give 1.1
g {89%) of 1 as a green-yellow solid.
TH-NMR (dg-DMSO): § = 11.37 (1H, 5), 9.18 (1H, 5), 8.50 (1H, d, J = 6 Hz), 8.00 (1H,
d, J=88Hz), 7.83 (1H, J =6 Hz), 7.44 (1H, d, d = 8.7 Hz).
MS: m/z = 180 (MH").
5-Bromoiscqguinoline-8-ol (2)

Br

i AN
N NP~

7.9 mbL (19.18 g, 120 mmol} of bromine were added dropwise o a suspension of 17.42

g (120 mmol) of 6-hydroxy isoquinoline in 250 mL of chioroform at room temperature.

After stirring for 2 h, ethyi acetate was added. The precipitate was filtered, washed with

ethyl acetate and dried. Agueous NaHCG; solution was added carefully. The

precipitate was filtered and washed with NaHCO; solution until the filirate had a pH of

8. Drying gave 23.78 g (88%) of 2 as an off-white solid.

"H-NMR (ds-DMSO): 6 = 11.30 (1H, ), 9.13 (1H, s), 8.48 (1H, d, J = 5.9 Hz), 8.02 (1H,

d, J=8.8 Hz), 7.78 (1H, d = 5.9 Mz), 7.40 (1H, d, J = 8.8 Hz).

MS: miz = 224 (MH").
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{2,2-Dimethoxy-ethylj-(4-fluoro-benzyi)-amine (3)

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

o~
F KJ\O/
NP
/>
O

20 g (2,2-Dimethoxy-ethyl}-(4-flucro-benzyl}-amine (3) were dissolved in 120 mi of
dichloromethane. 20 mi of pyridine were added. At 0 °C a solution of 23.8 g p-toluene
sulfonic acid chloride in dichioromethane was added dropwise. The reaction was
allowed to warm to room temperature and stirring was continued until conversion was
completed. For workup, the reaction mixture was extracted twice with 2M hydrochloric
acid, twice with sodium bicarbonate and once with brine. The organic layer was dried
over magnesium sulfate, evaporated to dryness and the obtained crude product was
purified by silica gel chromatography to yvield 22.85 g of 4 as an orange oil. Ry = 1.71
min (Method #4). Detected mass: 336.1 (M-OMe?).
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G-Fluoro-isoguineling (5)

F =
S ¢

41.6 g AlCl; were suspended in 400 mi of dichioroethane. At room temperature, a
solution of 22.95 g of N-(2,2-dimethoxy-ethyl}-N-(4-fluoro-benzyl)-4-methyl-
benzenesulfonamide (4) in 150 mi of dichloroethane was added. Stirring was
continued at room temperature overnight, the solution was poured on ice, the organic
layer was separated, the agueous phase was extracted twice with dichloromethane
and the combined organic layers were then exiracted twice with sodium bicarbonate
sclution. The organic layer was dried over magnesium sulfate, evaporated to dryness

and the obtained crude product {(8.75g) was purified by silica gel chromatography to
yield 2.74 g of 5. Ry = 0.30 min (Method #4). Detected mass: 148.1 (M+H"),

7-Chioro-6-fluoro-isoquinoline (6)

N
cl =

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

7-Methoxy-8-fluoro-isoquinoline (7)

~ =N

Starting from 3-methoxy-4-fluoro-benzaldehyde, the title compound was prepared by
the same reaction sequence as 6-fluoro-isoguinoline (5). Ry = 0.70 min (Method #4).
Detected mass: 178.1 (M+H").
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5-Chiora-6-fluoro-isoqguinciine (8)
Ci

N

7.0 g (38.1 mmol} 6-Fluorcisoguinoline (5) were dissolved in 60 ml concentrated
sulfuric acid. At 0°C 10.18 g N-chlorosuccinimide were added. After 1 hanother5.2 g
of N-chlorosucciminide were added and the solution was warmed {0 50°C. Two more
portions of 5.2 g N-chlorosuccinimide were added successively and stirring was
continued at 50 °C until the reaction was complete. The reaction mixture was cooled o
room temperature, poured on ice and adjusted to pH 10 by addition of sodium
hydroxide. The precipitate was filtered off, taken up in dichloromethane and washed
with aqueous sodium hydroxide. The organic layer was dried over magnesium sulfate,
evaporated and the crude product was purified by preparative HPLC to yield 4.04 g of
the desired product as trifluoroacetate. Ry = 0.97 min (Method #2). Detected mass:
182.0/184.0 (M+H™).

4-Chloro-6-flucro-isoguinoline (8)
Ci

! 2
N .=
A solution of 1.5 g 6-flucro-isoguinoline (5) in 4.5 mi sulfury! 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 exiracted three times with CHCl;. After drying over
Na,S0, the solvent was distilled off and the crude product was purified by flash
chromatography to yield 930 mg of 8. R, = 1.37 min (Method #1). Detected mass:

182.0 (M+H".

trans-[4-(7-Chloro-isoguinolin-6-yloxy}-cyclohexyl]-carbamic acid tert-butyl ester (10}
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QL Ok

450 mg {0.21 mmol) tfrans-{4-Hydroxy-cyclohexyl)-carbarmic acid tert-butyl ester were
dissolved in 25 mi N N-dimethyl acetamide. Under an argon atmosphere, 101 mg (4.2
mmol) sodium hvdride were added and the mixture was stirred at room temperature.
After 30 minutes, 250 mg (G 14 mmol) 7-chioro-6-fluoro-isoguinoline (6) were added
and the solution was heated to 30 °C. After 4 h, the solvent was removed under
reduced pressure. The residue was taken up in HxO and extracted three times with
ethyl acetate. The combined organic layers were dried over MgSO, and evaporated.
The crude product was purified by preparative HPLC, which delivered 18 mg of the iitle
compound. Ry = 1.38 min (Method #1). Detected mass: 377.2/379.3 (M+H").

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

N
X ci NH,

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

cis-[4-(5-Chioro-isocquinolin-6-yloxy)-cyclohexyll-carbamic acid tert-butyl ester (12)
Cl

= O\O\ 0
N E)l\ O/l<
Starting from 5-chioro-6-flucro-isoquinoiine (8) and cis-(4-hydroxy-cyclohexyt)-
carbamic acid teri-butyl ester the title compound was prepared by the method
described for trans-{4-(5-chioro-isoquinolin-B-yloxy)-cyclohexylj-carbamic acid tert-

butyl ester (10}, whereas DMF was used as solvent. Ry = 1.14 min (Method #4).
Detected mass: 377.2/379.2 (M+H™).
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cis-4-(5-Chloro-isocguinoiin-8-yloxv)-cyclohexylaming (13)
Cl

- Q
Mo NH

50 mg (C.13 mmol} cis-{4-(5-Chioro-isoquinolin-8-yloxy)-cyclohexyll-carharmic acid tert-

2

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

cis-4-(4-Chloro-isoquinolin-6-yloxy)-cyclohexylamine (14}
Ci

A ‘”U
N
= NH

Starting from 4-chloro-6-flucro-isoquinoline (9) and cis-{4-hydroxy-cyciohexyl)-

2

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

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

@io[l
N
= 0 NH

{

i

3

Starting from 7-methoxy-6-fluoro-isoquinocline (7) and cis-(4-hydroxy-cyclohexyl)-
carbamic acid tert-butyl ester the title compound was prepared as trifluoroacetate by
the method described for trans-[4-(5-chloro-isoquinolin-6-yloxy)-cyclohexyl]-carbamic
acid teri-butyl ester (10) followed by deprotection using 4M hydrochloric acid in
isopropanol and purification via preparative HPLC. R, = 0.62 min (Method #2).
Detected mass: 273.19 (M+H™).
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General procedure for the reaction of N-boc-protected aminoaicohols with 6-hydroxy
isoquinolines (Mitsunobu-reaction):

To 500 mg (1.5 mmol) of triphenyiphosphine (bound to polystyrene, 3mmolig) and 10
mi of dichloromethane ware added 0.195 mb (1.2 mmol) of diethylazodicarboxylate (or
alternatively diisopropylazodicarboxylate). The reaction mixiure was aliowed to shake
for 10 min. and then 0.14 mi of triethylamine, 145 mg of the §-hydroxyisoguinoline
derivative (reagent 1) and 1 mmol of the desired, boc-protected aminoalcohol (reagent
2) was added. The reaction was shaken at room temperature until no further
conversion could be cbserved by LCMS. For workup, the solution was fillered, the
residue was washed with dichloromethane and the organic layer was washed twice
with 1N sodium hydroxide, twice with water and once with brine, dried over magnesium
sulfate and evaporated. The crude product was purified by preparative HPLC to yield

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

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

amine.

The following examples were prepared according to this protocol {Table 1):
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The exampies 16 and 17 were alsc synthesized using a similar method as described
for the synthesis of 12 and 13. The respective starting materials are 8-fluoro

isoquinciing (B) and eithar cis or trans 4-amino-cyciohexanol hydrochloride.

(3-Flucro-benzyi)-{cis-4-(isoquinolin-6- ykexy) -cycichexyil-amine (20}

100 mg (0.36 mmal} cis-4-{Isoquinolin-6-yloxy}-cyclohexylamine {(16) were dissolved in
15 mi dichloromethane. At room temperature 53.6 mg (.43 mmol) 3-fluoro
benzaldehyde, 28.5 mg (0.36 mmeol) sodium acetate, 10.8 mg {0.18 mmol) acetic acid
and freshly dried molecular sieves were added and the reaction mixture was stirred at
room temperature. After 1 h 81.2 mg (0.43 mmol) sodium friacetoxy borohydride were
added and stirring was continued. After 3 h additional 2 equivalents of sodium
triacetoxy borohydride were added and the reaction was stirred untii complete
conversion could be detected. For working up, acetic acid was added {o destroy
excess boron hydride reagent and the mixture was filtered. The filtrate was dissolved
in dichloromethane and washed twice with saturated sodium bicarbonate solution. The
organic layer was separated, dried over MgSG4 and evaporated. Final purification by
preparative HPLC delivered the title compound as trifiuoro acetate, which was
dissolved in 1 N HCL Lyphilization furnished the corresponding HCl-salt. After &
second lyophilization from Hz0, 28.6 mg of the desired compound could be obtained
as hydrochloride. Ry = 0.96 min (Method #1). Detected mass: 351.3 (M+H™).
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CO retention time CO CVrON r N CY) c:i LCMS Method # c--- 7

Chemical Name trans-F4-(Isoquinolin-6-yloxy)-
W@/&#g g,?%)élgii@-phenoxy-benzyl)- amine cisl4-(|soquino|in-6i%l,%

cyclohexy

yl

-(4-phenoxy-benzy1)- amine trans-Benzyl+1-(isoquino

I\

xy)-cyclohexyll-methyl-amine Producta z = _a C)z=(i---
g
m Lamusn ]
= P
¢ @ T v N o
s &5 3 ©
O £ = |& o I3y
==
w B
= L
¢y &
- o = g
5
= Lo <3 3
= o« o3 @
5 o o o
P e
a2 = . .
® o - o
=OE » bt
PN g o g ., O g:)
g ® L E <+ = E P E
T E = © - 8 o ¢ ©
< o R e DOE e
— o L% T OE _ = T
o o 3 Xk I e X = O =
g & o @ = .2 @ a & e
= & O = = 3 £ 0 B R
e T I o O oy O
2 Y2 8§29 |88%
] O =2 D JULR I O @2 =G
ZT ZI ZT
O O &
i i i
b [ - -
=
o
o N N\ 7 N
o = b b
L T
S o O
e
S O
=
<
13
E o <t el ©
G e\ ol o
x @
o

20074011167



I c.07 Example # an co an CD t--- CD 78 detected mass [M+H]t LO
CNINV"COCOTrrCNC.OrrNC1retentiontime Cf)CD.6rCO 6

WO 2088/677554 PCT/EP2007/011167
56

56
4-{lsoquinolin-6-vioxy)-cyclohexanone (27}

e O
" : :\‘\O

Nz

A suspension of § g triphenylphosphine (bound fo polystyrene, Argonaut, 1.6 mmol/g,
14.4 mmol) and 1.57 mL (1.74 g, 10 mmol) diethyl azocarboxylate in 100 mL
dichloromethane was stirred for 10 min under argon atmosphere. Then 1.45 g (10
mmol) 6-hydroxy-isoquinoline and 1.58 g (10 mmol) 1 4-dioxa-spirold . 5)decan-8-ol
were added. After 40 min 1.39 mL (1 g, 10 mmol) triethyl amine was added and the
reaction was allowed to shake for 16 h at room temperature. After filiration the organic
layer was extracted with 1N NaOH, dried over Na,;SQy, fillered and concentrated in
vacuo.

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

'H-NMR (de-DMSO): 6 = 9.16 (1H, ), 8.41 (1H, d, J = 5.8 Hz), 8.05 (1H, d, J = 8.9 Hz),
7.70 (1H,d, J=58Hz), 7.51(1H, d, J = 2.5 Hz), 7.36 (1H, dd, J = 8.9 und 2.5 Hz),
5.04 (1H, m), 2.44 (4K, m), 2.22 (2H, m), 2.11 (2H, m).

MS: mfz = 242 (MH").

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

OEVO

1.2 eq amine and 2.5 eg MP-triacetoxyborohydride (Argonaut, 2 mmol/g) were added
to a solution of 60 mg (0.25 mmol, 1 eq.) 4-{isoquinoiin-6-yloxy)-cycichexanone (27) in
2 mL dry THF and allowed to shake for 16 h at room temperature. Upon completion
the polymer was removed by filiration and washed with THF. Removal of the solvent



CO LO 6 LO MS Method # COI Chemical Name

cis-Benzyl-p-(isoquinolin-6-yloxy)- cyclohexyll-methyl-amine
wifansdA-#sqquinolin-6-yloxy)- cyclohexylpdimethyl-amine CGlr/ppaas7/a11167

cis-p-(Isoquinolin-6-yloxy)- cyclohexyli-dimethyl-amine Product

No) O
57

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

compounds were obtained as a mixture of cis and frans isomers.
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0) ei LCMS Method # Chemical Name
trans-N-(4-C4-(Isoquinolin-6-yloxy)- cyclohexylaminopmethyl}-phenyl)-
cis-N-(4-{{4-(Isoquinolin-6-yloxy)- cyclohexylaminoi-methyl}-pt -

e gf%]? &Product 0 0O eidwex 1y~ (NT-- WO WQ)MMHM
2008/077554PCT/EP2007/011167 80 The relative stereochemistry of 70
was| confirmed by this alternative syntrﬂesis: A

[4-(Isoquinolin-B-ylo%y)-cyclahexyll-dimethyl-aninez70) on N 435 mg
para‘«“cforrgalde yde (8.2 gm%l, 2.2 eq.)|were adtledto a solution of 660
mg Ié (224 mmpol) in §.4?g (%0 eq.) formic acid.Eh 2mixture was heated to
reflyEfottwo hours. %‘tnoﬁt‘;he@o.ZS equi /alemst:s of pafa formaldehyde were
addéd and the mixtufe vids fieated again foE2 Hougs tareflux temperature.
. o g [« [
After cooling the sol@ntslwagre@oved n vaguoz 5 @l 2N aqueous NaOH
and CH3CVi-Propansl-32-were Bdded- Thefnixturéwas-filteted through a
PTSEartgjdge. After washing the combjned fraggioms were eviaporated and
the :@d%prﬁduct was pu&ied by preparative HPLE chromatography. The
prog @Ct WasSligsolved in £ mL isopropanol. 5& N'HCI in isd propanol
wastadded-and-the-selvents-were-removed-in-vactuoto-yield-200 mg of the
title co_@poﬁgnd as a hydroghloride. o e
2-Ch|o§>-@dimethylamind?nethylene-s-formyl-@én%enesulfor ade (73)ON
S QCp5.09(22.8 mmol)%-ChIoro-5-formyl-benzenesuIfonarmide were
disspivedg-5ommt-dichtoromethane4-68-g(34:3-mmot)
dimeth@foﬁnamide dimethylacetal were added apd the mixture was
refluxed, fo§2 h| After cooling to room témperature, the solutipn was
washed-twice-with+20; driedrover magnesium sulfateand 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:
2751/277.1 (M
2-Chloro-5-{cis
3 Ndimethytaming
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S 0 ClI 34 mg (0.11 mmol)
cis-4-(5-Chloro-isoquinolin-6-yloxy)-cyclohexylamine (13) were dissolved
in 5 ml MeOH and 22 mg (0.22 mmol) triethylamine were added. After the
W AREH Wiaks stirred 30 min, 65 mg
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4-(5-Chloro-isoquinolin-6-yloxy)-cyclohexanone (79) Cl 549 mg (1.72
mmol) 5-Chloro-6-(1,4-dioxa-spiro[4.5]dec-8-yloxy)-isoquinoline (78) were
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The Boc group was removed by dissolving the intermediate in isopropanol
and addition of 5-6 N HCI in isopropanol. The precipitate was isolated by
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Chemical Name auiweiAxaqopAo -(AxolA-g-uflouinbosi -1413-9)-17-810
cis-4-(5-Thiophen-3- yl-isoquinolin-6- yloxy)- cyclohexylamine Product
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General procedure for Coupling with
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Chemial Name isoquinolin-6-yloxy)-

Stannane 1 ) 37\2\

r,frinhavulaminca cis-4-(5-Vinyl-isoquinolin- 6-yloxy)-cyclohexylamine
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Chemial Name

cis-4-(5-Thiophen-2-yl- isoquinolin-6-yloxy)- cyclohexylamine
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The relative stereochemistry of 70 was confirmed by this alternative synthesis:

[4-(Isoguinclin-S-vioxy)-cyclohexyl]-dimethyl-amine (70)
1 = 7
N__ o N/
J

435 mg para-formaldehyde (5.2 mmol, 2.2 eq.) were added to a solution of 6680 mg 16
(2.4 ramol) In 5.4 g (50 eq.) formic acid. The mixiure was heated to reflux for two
hours, Another (.25 equivalents of para formaldehyde were added and the mixture
was heated again for Z hours to reflux temperature. After cooling the solvent was
removed in vacuo. 5 mil 2 N aqueous NaOH and CH;Cl/i-Propanol 3:1 were added.
The mixture was filtered through a PTS-carlridge. After washing the combined
fractions were evaporated and the crude product was purified by preparative HPLC
chromatography.

The product was dissolved in 10 mL isopropanol. 5-6 N HCI in isopropano! was added
and the solvents were removed in vacuo o yield 200 mg of the title compound as a

hydrochioride.

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

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

2-Chloro-5-{cis-[4-(5-chloro-isogquinolin-6-yloxy)-cyclohexylaminoj-methyl}-N-
dimethylaminomethylene-benzenesulfonamide (74)



yloxy)-cyclohexyllisobutyl-amine cis-(4-(7-Chloroisoquinolin-6-
yloxy)-cyclohexylF cyclopropylmethylamine isoquinolin-6-

wil9smeyeehexylk (3-methyl-butyl)- amine Product PCT/EP200T/11167
HID 10110 L-,

81

!

34 mg (0.11 mmol) cis-4-(5-Chloro-isoguinclin-6-yloxy}-cyclohexylamine (13) were
digsolved in 5 ml MeOH and 22 mg (0.22 mmol) triethylamine were added. After the
reaction was stirred 30 min, 85 mg (1.1 mmol) acetic acid, 60 mg (0.22 mmol) 2-
chioro-N-dimethylaminomethylene-5-formyl-benzenesulfonamide (73) and freshly dried
molecular sieves were added and the mixiure was stirred for 30 minutes at room
temperature. A solution of 20.5 mg (0.33 mmeol) sodium cyanoborohydride in 1 ml
methanol was added and the mixture was allowed fo stand at room temperature
overnight. The solvent was removed i. vac. The residue was dissolved in
dichioromethane, washed with 1N NaOH and brine, dried over MgS0O, and evaporated.
53 mg of the title compound were isolated as crude product and used without further
purification. R, = 0.87 min {Method #4). Detected mass: 535.2/537.1 (M+H").

2-Chloro-5-{[4-(5-chloro-isoguinolin-6-yloxy)-cyclohexylamino}-methyl}-
benzenesulfonamide (75)
Cl

= O 'S
W _NH,
N NS\\
H G
Cl

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

Cyclopropylmethyl-[rans-4-(isoquinolin-G-yloxy}-cyclohexyll-amine (76)
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N
N N
H

A suspension of 69.7 mg (0.25 mmol} trans-4-(isoquinolin-6-yloxy)-cyciohexylamine
(17}, 52.7 uL triethyl amine (1.25 mmol, 5 eq.) and 21 mg cyclopropanecarbaldehyde
(0.3 mmol, 1.2 eq.) in 3 mL trimethylonthoformate was stirred at room temperature for 1
h. Then a solution of 321.6 mg sodium triacetoxy borohydride (1.25 mmoi, § eq) and
72 pL acetic acid (75.1 mg, 1.25 eq) in 2 mL DMF was added. The reduction was
complete after 10 min. Then the solvents were removed in vacuo and the product was
isolated via preparative HPLC to vield 41 mg of the title compound as trifluorcacetate.
R = 0.8% min (Method #1). Detected mass: 297.3 (M+H").

Bis-cyclopropylmethyi-[trans-4-{isoquinolin-8-yioxy)-cyclohexyil-amine (77)

SRS
Y/

The fitle compound as trifluorcacetate was isolated as side product in the reaction
described for cyclopropyimethyl-[trans-4-(isoquinolin-6-yioxy)-cyclohexyl]-amine (76).
Rt = 0.87 min {(Method #1). Detected mass: 351.2 (M+H").

5-Chiloro-6-(1,4-dioxa-spirof4.5]dec-8-yloxy)-isoquinoline (78)
Cl
= O\Q/
O
™ J
O
887 mg (5.61 mmol) 1,4-Dioxa-spirc[4.5]decan-8-of were dissolved in 50 mi DMF and
224 mg (5.61 mmol) sodium hydride (60%) werde added. After stirring for 30 minutes

at room temperature, a solution of 815 mg (4.49 mmol) 5-chloro-6-fluoro-iscquinocline
(8) in 10 mil DMF was added and the mixiure was heated fo 100 °C. Afler 4 h one
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additional equivaient of 1,4-dioxa-spiro[4.5ldecan-8-ol and sodium hydride were added
and stirring was continued at 100 °C. After 1.5 h complete conversion could be
detectad. For working up, the solvent was removed under recuced pressure, the
residue was faken up in HyO and extracted three times with ethyl acetate. The
combined organic layers were dried over MgS0O, and evaporated. The obtained
orange oil {(2.17 g) was stirred in dilsopropyl ether and the insoluble white precipitate
was filtered off. Afier drying of the precipitate, 548 mg of the fitle compound could be
isolated. R, = 1.15 min (Method #1). Detected mass: 320.1/322.1 (M+H™).

4-(5-Chloro-isoguinolin-6-yloxy)-cyclohexanone (79)
Ci

= 0@

Nao o
548 mg (1.72 mmol} 5-Chloro-6-(1,4-dioxa-spiro[4.5]dec-8-yloxy)-isoguincline (78)
were dissolved in 20 mi THF/H20 (3:1). 1 mi TFA was added and the mixture was
stirred at room temperature. After 1 h, 2 mi TFA were added and the temperature was
increased to 50 °C. After 5 d at 50 °C, 2 mi TFA were added. After one additional day,
2 mi TFA were added and the temperature was increased to 100 °C. After 5 h, the
reaction was allowed to cool down 1o room temperature and the mixiure was diluted
with dichloromethane and H,O. Solid NaHCO; was added for neutralization. The
phases were separated and the aqueous phase was extracted with dichloromethane.
The combined organic layers were dried over MgSO, and evaporated. After final

purification by preparative HPLC, 533 mg of the fitle compound as triflucroacetate
were obtained. Ry = 0.88 min (Method #4). Detected mass: 276.2/278.2 (M+H™).

{4-(5-Chloro-isoquinolin-6-yloxy)-cyclohexyil-cyclohexyl-amine (80)
i

N /Ej
\ N
H
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100 mg {0.36 mmol) 4-(5-Chloro-isoguinolin-6-yloxy)-cycichexanone (79) were
dissolved in 10 m! methano!l. After adding 73 mg (0.73 mimol) triethyl amine, 108 mg
(1.09 mmol) cyclohexylamine, 218 mg (3.63 mmaol) acetic acid and freshly dried
molecular sieves, the reaction was stirred at room temperature. After 30 minutes, a
solution of 68 mg (1.02 mmol) sodium cyanoborohydride in 2 mi methanol was added
and the reaction was kept at room temperature until complete conversion was
achieved. For working up, the reaction mixure was filtered and the filtrate was brought
to alkaline pH by adding solid NaHCOs. After evaporation of the solvent, the residue
was taken up in HO and extracted three times with dichioromethane. The combined
organic layers were dried over MgSO, and evaporated. Final purification by
preparative HPLC gave 69 mg of the desired product as trifluoroacetate, which was
dissclved in 2 N HC! and lyophilized, to yield 45 mg of the corresponding HCl-salt. R =
1.08/1.15 min (Method #1). Detected mass: 359.3/361.3 (M+H").



100

PCT/EPZO0T7/011167

WO 2008/077554

suE-AINGoPAD M
¢eees N
croe Ll LO'LEB'D -{iAxayo|oAo D\ SN
-(Axo|A-g-ugounb o = ‘LN
-081-010Y-G)-¥] 10 Z8
aue
-JAdoidopio H
£8Les ) . N
e L | 66'0/26°0 -liAxayojoia q N
-(AxojA-g-uouinb o = LN
-081-010|YD-G)-] 0 18
[H+W] #
SSEW | pOYIsN
naeaQ SN fuiuiy | sweu jesiisyn 10NP0id auly | # ojdwexg
g ejge]

“mmm.v mcogmxmsgo\mmuﬁ%x@w%s@atmmﬁz_Swomhsﬁho_zuumvaw\ wiod} mcwtmum _me_»OEUO.&ﬁ%S SE DBZISBYILAS alem SaUnXIW-suelysio

se spunodios Bumoyo) sy '{0g) suue-JAxayopAo-[jAxsyopAo-(AxojA-g-uouinbosi-ci01yo-6 -] 1o} paquosap |odoeid syl Buimoio

48



5 2
5 £
S =
o
s &
o -
\ Bmi
> &
o
2
o
©)
auiwe-jAdoldost o
N
amu I RAY | esores's -[iAxayojoko J\ SN /\
% £6LE -(AxojA-g-utjounb 5 _ AN
0o N
o & -0S-010[YD-¢)-¥) 10 78
—
© aujwe
-iAjuadolnds H
A2 N
. L LOL/LB'0 -[iAxauoAn SN
« £ape .
m -(AxoiA-g-uljouinb o 7 HN
= ~0S1-0J0]YD-G)-y] A cg
c
S ¥ [H+A] #
m) W SseW | pOUIBIA
£ £ pawelea | SWO|  luwly |  eweu jeojwsyd Jonpolg | euwy | # ejdwexg
go 0




aid wexa ..-- T-v--V- 101 [aiAIMO1 COlI [um]COt-r- 0 [low/61
/I+1-1+A11 oon CO ge....on Cr) Cr

W 2008/077554 PCT/EP26G7/011167

87

cis-[4-(8-Bromo-isoguinolin-8- yimxy )-cyclohexyll-carbamic acid tert-butyl ester {(85)

0L

433 mL {5.75 g, 32 mmol} of diethyl azo dicarboxylate were added {0 18 g (68.75
mmol) of triphenylphosphine in 500 mbL of dichloromethane at 0°C and stirred for 15
min. 6.16 g {27.5 mmol) 5-bromo-iscquinciin-6-0l {2}, 5.92 g (27.5 mmol) {irans-4-
hydroxy-cyclohexyl)-carbamic acid tert-butyl ester and 3.81 mbL (33 mmol) triethy
amine were added. The mixture was stirred for 4 days. The precipitate was removed
by filtration, washed with dichloromethane and the solvents were distilled off. The
crude product was purified by flash chromatography using ethyl acetate/n-heptane as
eluent to give 2.77 g (24%) of 85. Ry = 1.37 min (Method #1). Detected mass:
421.1/423.1 (M+H™).

General procedure for Suzuki-coupling with cis-[4-{5-bromo-isoguinolin-6-yloxy)-

cyclohexyi]-carbamic acid tert-butyl ester (85)

20 Agueous NaCOs solution (0.2 mi, 0.4 mmol, 2 eq.) was added to a solution of 81
mg (0.2 mmol, 1 eq.) of cis-{4-(5-bromo-isoquinolin-6-yloxy)-cyciohexyl}-carbamic acid
tert-butyl ester (85) and 1.5 eq. (0.3 mmol) of the corresponding boronic acid 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 95 °C overnight under
argon atmosphere. After cocling 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 isopropanot and addition
of 5-6 N HCI in isopropanol. The precipitate was isolated by filtration.

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.

The following exampies were synthesized using this method {7 able 6):
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General procedure for Coupling with cis-[4-(5-bromo-isoquinoiin-6-vioxy}-cyciohexyl]-
carbamic acid ieri-butyl ester (85)

Under argon atmosphere 1.2 eq. of the stannane and 0.1 eq. of Pd({(PPhs)s; were added
to a solution of of with cis-[4-(5-bromo-isoquinclin-G-yloxy-cyclohexyil-carbamic acid
tert-butyl ester (83) in 4 mi of toluene. The reaction was heated 10 100°C ina
microwave reactor {CEM Discovery) for 1 h

After cooling to room temperature waler and ethyl acetate were added. The mixture
was filtered through a Celite cartridge, washed with ethyl acetate and concentraied.
The crude Boc protected product was purified by preparative HPLC.

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

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

The following examples were synthesized using this method (Table 7):
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5,7-Dichiore-8-fluorc-isoguinoline (95)

5 g (23.1 mmol) 7-Chloro-8-flucro-isoquinoline (6) were dissolved in 90 mi conc.
sulfuric acid. At room temperature 7.34 g (55 mmol) N-chlorosuccinimide were added.
The solution was heated to 50 °C and another 3.67 g (27.5 mmol}y N-chlorosuccinimide
were added. After standing overnight at room temperature, the reaction was again
heated to 50 °C and another 18.35 g (137.5 mmol) N-chlorosuccinimide were added
during the next 8 h. For working up, the reaction mixture was poured on ice. The
agueous solution was adjustedt to alkaline pH with sodium hydroxide. The precipitate
was filtered off and extracted three times with dichloromethane. The dichloromethane
phases were dried with magnesium sulfate and evaporated to yield 1.09 g of the title

compound, which was used without further purification.

trans-4-(5,7-Dichloro-isoquinolin-B-yloxy)-cyclohexylamine (96)
Ci

= i S Q\
N
= Z 0 NH

Starting with 5,7-dichloro-6-fluoro-isoguinoline (85) and trans-(4-hydroxy-cyclohexyl)-

2

carbamic acid tert-butyl ester, the title compound was synthesized following the
orotocol described for trans-{4-(5-chlore-isoquinolin-6-yloxy)-cyclohexylj-carbamic acid
tert-butyl ester {10). Purification of the obtained Boc-protected crude product by
preparative HPLC, followed by treatment with trifluoroacetic acid gave the title
compound as trifiuoroacetate, which was dissolved in 2 M HCI. Evaporation of the
solvent gave the desired product as HCl-salt. Ry = 0.84 min (Methad #1). Detected
mass: 311.2/313.2 (M+H").

cis-{4-(7-Chloro-isoguinolin-6-vioxy)-cyclohexyl]-carbamic acid tert-butyl ester (87)
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Starting with 7-chloro-6-fluoro-isoquincline (6) and cis-(4-hydroxy-cyclohexyl)-carbamic
acid tert-butyl ester, the title compound was prepared by the protocol described for
trans-{4-(5-chloro-isoguinolin-B-yloxy)-cyclohexyl}-carbamic acid tert-buty! ester (10). R,
= 1.07 min (Method #4). Detected mass: 377.2/379.2 (M+H™).

cis-4-(7-Chiloro-isoquinolin-&-yioxy)-cycichexylamine (98)

SONGY

cis-{4-(7-Chloro-isoguinolin-6-yloxy)-cyclohexyll-carbamic acid tert-butyl ester (87) was
deprotected following the method described for frans-4-(7-chloro-iscquinolin-G-yioxy)-
cyclohexylamine (11) in methanol / 2N HCH (1:1). After complete conversion, the
solution was brought to alkaline pH by adding sodium hydroxide. The aqueous solution
was extracted three times with dichloromethane. The combined organic layers were
dried over MgS0, and evaporated. The crude product was purified by silicagel
chromatography (CH.Cla/MeOH 1.1 > MeOH, 1% NH;) followed by preparative HPLC,
after which the desired product was isolated as trifluoroacetate. R; = 0.69 min (Method
#1). Detected mass: 277.1 (M+H").

(2, 2-Dimethoxy-ethyl)-(3,4, 5-triflucro-benzyl-amine {99)
F o~
F
Ij\/ H\O/
N

F
Stariing from 3,4, 5-triflucrobenzaldehyde, the title compound was prepared following
the method described for 2,2-dimethoxy-ethyl)-(4-fluoro-benzyi}-amine (3). R, = 0.79

min (Method #4). Detected mass: 250.1 (M+H™).

N-(2,2-Dimethoxy-ethyl-4-methyl-N-(3 4, 5-triflusro-benzyl)-benzene-sulfonamide (100)
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Starting from (2,2-Dimethoxy-ethyl)-(3,4,5-triflucro-benzyl)-amine (89), the title
compound was prepared following the method described for N-(2,2-dimethoxy-ethyi)-
N-{(4-flucro-benzyl-4-methyl-benzene-sulfonamide (4). R, = 1.76 min (Method #4}.
Detected mass: 372.1 (M+H").

5,86, 7-Trifluoro-isoguinoline (101)

Cyclisation of N-(2,2-dimethoxy-ethyi)-4-methyi-N-(3,4, 5-triflucro-benzyl}-benzene-
sulfonamide {100) by the methode described for 6-flucro-isoquinoline (8) gave the
desired isoquinoline, which was isclated as trifluoro acetate after final purification by
prep. HPLC. R = 1.15 min (Method #1). Detected mass: 184.0 (M+H").

cis-4-(5 7-Diflucro-isoquinoclin-G-yloxy}-cyclohexylamine (102)
i

= O
N
F NH

Starting from 5,8, 7 -triflucro-isoguinoline (101) and cis-(4-hydroxy-cyciohexyl}-carbamic

z

acid tert-butyl ester, the Boc-protected intermediate was prepared by the methode
described for trans-{4-(5-chloro-isoquinolin-8-yloxy)-cyclohexyl]-carbamic acid tert-
butyl ester (10). Deprotection using standard procedures (see 11 or 13) gave the title
compound, which was isolated as triflucro acetate after prep. HPLC. Subsequent
treatment of the obtained trifluoro acetate with 2N HCI, followed by lyophilisation gave
the corresponding HCl-salt. R, = 0.86 min (Method #1). Detected mass: 279.1 (M+H").
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General procedure for the reductive amination reaction:

.25 mmol of the amine building block (hydrochloride) was weighted into the reaction
tube. 3 mi irimethyl orihoformiate was added, then 0.25 mmol of the carbony!
compound {in 0.2 mi THF or solid), followed by 1.5 mmol (2.5 mmol in case of
dihydrochlorides) Et:N. The mixture was stirred for 1h at room temperature, then
cooled to -10 °C. 1.5 m! of a freshly prepared solution of NaHB(OAc); (1.25 mmol) in
DMF was added, followed by 1.225 mmol acetic acid. The mixiure was stirred for 30
min in the cold, then alliowed o reach room temperature. Stirring was continued over
night at room temperature. 0.5 ml water was added and the solvents were evaporated.
The residue was dissolved in DMF, filtered over syringe filters, and purified by prep.
HPLC. The purified products were dissolved in 1 mi HC! in isopropanol (5-6M), left at
room temperature overnight, diluted with 2 ml water and freeze-dried {o vield the
hydrochlorides. In some cases, the obtained products had to be purified a second time
by prep. HPLC. In these cases, the final products were isolated as triflucroacetates
{Table 8).
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Synthesis of intermediate 144

F Ci
%tem _ step2 o=
~N
F i
slep3 = stepf%
ool
R
BocNH

143

Step 1

188 g of 5-Fiuorc-indanone-1 (140) were dissolved in 1.8 | of diethyl ether, 50 ml of
EtOH saturated with HCl were added at 0°C and 1.1 1 of 2 15% ethyl nitrite solution in
ether was added over 1 hour.

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

filtration.

Step 2

129 g of the product from Step 1 was added {0 a mixture of 170 g of PCls in 2 | of
POCIs. Then gaseous HCl was added at 0°C untit saturation of the solution was
reached. The remaining mixture was heated to 60°C for 6h, the soivent partiaily
removed in vacuo and the residue was hydrolyzed on a crushed icefwater mixture. The

precipitated product was isolated by filtration.

Step 3

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

product was isolated by filtration.

Step 4:
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benz ﬂx )7am|ne
WO 2008/077554 PCT/EP2007/011167

111

16.5 g of {cis-4-hydroxy-cyclohexyl)-carbamic acid terl-butyl ester were dissolved in
210 mi of ciglivme and treated with 4.1g 50% NaH under nitfrogen. The resulting
mixture was stirred for 1h at room temperature, then 14.8 g of the product from Step 3
were added. The mixiure was allowed to stir for 1 day at room temperature, then 100
ml of toluene were added and the resulling mixture was washed with water 3 {imes.

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

General procedure for derivatization of the 3-position of 144

R
Pd(OAc),

XANTHPHOS

G Cl
OO e OO
N
BochH = step 5 BocNH N
144

)
EtOH, HC[
step 6

Step 5

100 mg of compound 144 and 1.1 equivalents of the corresponding aniline were
dissolved in 5 mi of dioxane, 350 mg of Cs,C0;, 20mg of Pd{OAc): and 60 mg of
XANTHPHOS are added and the resulting mixiure was heated to reflux under nitrogen
until the starting material was consumed. (reaction was monitored by LCMS) The

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

HPLC system.

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

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

procedure (Table 8):

Table 8

Mo,

Compound

Chemical Name

RT

{min]

Method
#

Detected
fMass
MH"]

145

~

N
= NH,

cis-[6-{4-Amino-
cyclohexyloxy)-
isoguinolin-3-vl]-
(3-methoxy-

phenyl}-amine

1.07

364.23

146

/

0

HN

oL

N

= NH,
Ci

cis-[6-(4-Amino-
cyclohexyloxy)-
iscguinolin-3-vil-
(4-methoxy-

ohenyl-amine

1.06

364 .21

147

<

N
= NH,

cis-[6-(4-Amino-
cyciohexyloxy)-

isoquinclin-3-vi}-

amine

(3-chioro-phenyl)-

368.15

148

ci

N
= NH,

cis-I6-(4-Amino-
cyclohexyioxy)-
isoguinolin-3-yi}-

(4-chloro-phenyl)-

amine

1.16

368.15
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Detected
] RT [Method
Mo. Compound Chemical Name ] Mass
fmin] # .
[(MH]
/ is-[6-(4-Amino-
o O cis-[6-(4-Amino
\O cyclohexyloxy)-
148 isoguinolin-3-yl}- 1.05 1 424 486
N~y O (3,4, 5-trimethoxy-
i
Cl m ON phenyl-amine
Q cis-{6-(4-Amino-
N= cvclohexyloxy)-
150 N o .y . y ) 0.95 1 336.12
Hm/ \O\ isoquinotin-3-ylj-
Nz , .
NH, myrazin-2-yl-amine

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

5g of trans-4-cyclohexanclamine hydrochloride, 4.88 g of phihalic anhydride and 7.8

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

to room femperature, the solid was dissolved in dichloromethane and exiracted with

1N HCY, evaporated to dryness and filtered over silica to yield 7.9g of 1571 as a
colorless solid. Ry = 1.28 min (Method #1). Detected mass: 228.0 (M- HO+H™).

6-Methoxy-isoquinoline (152)

O
~g P

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

described for the synthesis of 8-fluoro-isoquinoline (5), starting from 4-methoxy
benzaldehyde. R, = 0.65 min (Method #2). Detected mass: 160.1 (M+H").
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4-Ethyl-B-methoxy-isoguinoline (153)

6 g of 8-Methoxy-iscguinoline {(152) were dissolved in dry THF. Under argon a 1M
solution of potassium triethyiborane (37.7 ml) was added dropwise. The solufion was
stirred for five hoursg, then iodoethane (3.3 ml) was added dropwise. The solution was
stirred overnight, cooled to 0 °C and 98 mL of 1N NaOH and 36 mi of 35% sodium
peroxide were added. After gas evolution stopped, water and dicholoromethane were
added, the aqueous layer was extracted three times with dichloromethane the organic
layer was dried over sodium sulfate and the solvent was removed in vacuo.

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

4-Ethyl-isoguinolin-6-of {154)

HG

1.69 g of 4-Ethyl-6-methoxy-isoquinoline {153} were dissolved in dichloroethane and
stirred with 1.7 mL of boron tribromide at room temperature for 3 hours and one
additional hour at 40 °C. The solution was poured on ice water, pH was adjusted to ©
by addition of sodium hydroxide and the solution was extracted with dichloromethane:
isopropancl 3:1. The organic layer was evaporated to dryness and the product was
purified by silica gel chromatography to yield 980 mg of 154. Detected Mess: 173.9
(M+H") (ES])
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2-jcis-4-(4-Ethyl-isoquinolin-8-vioxy -cyclohexyl]-isoindole-1,3-dione (155)

N/

X

157 mg of 4-Ethyl-isoguinolin-G-ol {154}, 319 mg of frans-2-(4-Hydroxy-cyclohexyl)-
isoingole-1,3-dione (151) and 923 mg of diphenyl-[4-{1H,1H,2H,2H-
perfucrodecyl]phenyllphosphine were suspended in 1mbL of THF. The solution was
cooled to 0°C and 1.1g of Bis-(1H, 2H, 2H, 3H, 3H-perflourononyl)- azodicarboxylate,
dissolved in 1mbL of THF was added dropwise. The solution was warmed to room
temperature and stirred overnight, filtered over a fluoroflash carlridge and the residue
was purified by HPLC. Upon evaporation of the salvent, the product was isolated as
the TFA salt. 180 mg with Ry = 1.51 min (Method #1). Detected mass: 401.3 (M+H").

cis-4-{4-Ethyl-isoquinolin-G-yloxy)-cyclohexylamine (156)

\ - o
-

170 mg of 2-[cis-4-(4-Ethyl-isoquinolin-8-yloxy)-cyciohexyl}-isoindole-1,3-dicne (155)
were dissolved in 1 mbL of methanol. 3.6 mbL of 2M methylamine in methanol were
added and the solution was stirred overnight. Another 0.5 mb of the methylamine
solution was added and stirring was continued for another night.

The solution was evaporated, taken up in 1M HCI and extracted with ethy! acetate.
The aqueous layer was lyophilized and purified by HPLC, the resulting product was
converted into its HCI salt by taking it up in 0.1M HCI and subsequent lyophilisation.
The reaction vielded 71 mg of cis-4-(4-Ethyl-iscquinolin-6-yloxy}-cyclochexylamine as
its hydrochloride (156). Ry = 0.79 min (Method #1). Detected mass: 271.2 (M+H").
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Determination of Rho kinase inhibition

To measure Rho-kinase inhibition, 1Cgp values were getermined according to the

following protocol:

Buffer: 25mM Tris pH7,5; 0,02% BSA,; 5% Glycerol; 0,008% Triton X100; 2% DMSO,
T DTT; 1mM MgCly, 0,8uCiiwell v°F ATP

Enzyme: ROCKH or ROKe) (Upstate, Catalog # 14-451 Lot # 24880U) 0.1 ng/t
Final concentration of ATP in reaction mbdure 40uM

Biotinylated substrate, diluted to 0.25uM with buffer described above (without ATP)

1. 10ul Tris buffer (x inhibitor)

. Add 30 pl of enzyme sclution

. Start the reaction with 30uL of mix substrate/ATPIATP33

. 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

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

[0 IS ) B S 70 N

-~

8. Radioactivity in the well was determined
No. IC50
13 Rk ot b
14 oot
19 bt
23 R
26 R
a8 b+
44 b
45 ottt
he oot
54 At
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58 b

G4 R S

72 It o

T4 e

80 et

87 Rl

30 Fb At

o6 e

147 b

145 R

150 N

156 et bt

The given activity is denoted as the negative decadal logarithm of the 1Cgp (piCsp) as

foliows:

+ plC50 < 3.0
h: 3.0 <piCrg < 4.0
e 4.0<piCyn<5.0
NN 50<plCsp<6.0

bt 6.0 < piCrp
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N~
Ry
wherein
Rqis
H,
{C1-Calalkyl,
R,

NH-(C1-Celalkyl,
NHR', or
N[(C 1-Cg)alkyilp;

Ro is H, halogen or {C41-Cglalkyl,

Rayis

H,

halogen,
(C4-Cg)alky!,
(C1-Cplalkylene-R’,
OH,

O-R”,

NH2,

NHR”,

0.)r-

f. A compound of the formula (1)

t-.

118

[jow/6] II+1-1+1All N ci cr)

aweN leoiwayo , x aa E (DC o, O
PCT/EP2087/011167
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WIS 7§%%5 ' > CCa)20,44-= Fa)E - >,

NR'R” or
NH-C(O)-R";

g is

H,

halogen,
hydroxy,

CN,
(C1-Calalkyl,
2

{Cq-Cglaliylens-R;

Rgis

H,

halogen,

CH,

NO2,

(C1-Cglalkyl,

(C-Cglalkenyl,

R,
(C1-Cglatkylene-(Cgs-Ciglaryl,
{C1-Cglatkenyiene-(Cg-Cplarvl,
(C4-Cgralkyiene-(Cg-Cqgheterocyciyl,
CH(OH)-(C1-Cgratkvi,

NHz,

NH-R’,

NH-SOoH,
NH-S05-(C1-Cgalkyl,
NH-S05-R’,
NH-C(0)}-{Cq-Caalkyl,

119

PCT/EP2007/011167
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NH-C{C)»R',
C{ONHC1-Cglalkviin,
CNOH, or
C{OO-{Cq-Cglatkyl;

Rg and Rg' are independently of each other
H,

R

(C1-Cglalkyl,

{C+-Cglalkylena-R,
(C1-Cglatkyiene-0O-(C1-Cglalkyl,
{C4-Cglalkylene-C-R’,
(Cq-C@)atkyiene-CH{R‘lz,
(C1-Cglalkylene-C(O)-R
({C4-Cgralkylene-C{O)NH>2,
{C1-Cglatkylene-C{O)NH-R’,
(C4-Cglalkylene-C(ONH~(C1-Cglalkyl,
(C1-Cgraikylens-C{OMN[(C{-Cglalkylls
(C1-Cglalkylens-C{OWN[R']2-
(C1-Cgialkylene-C{O)0-{C1-Cglalkyl,
C(O)O-(C1-Cgialkyl,

C(O)OR’

C{O}C4-Celalkyl,

COR,

C{OYNH-(C4-Cgalkyl,

CLONHER,

C{OIN[(C1-Cgalkyl]R’
CION[(C+-Ce)alkyl]o,
C(O)-(C4-Cg)alkylena-R/,

zxKiZ3 0

PCT/EP2GGT/611167
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C(O)O(C1-Cglalkylene-R’, or
Rg and Rg', together with the N-atom to which they are attached, form a (Cs-C1p)

10

15

20

25

heterocyclyl group;

Ryis

H,
halogen,
CN,
NQOg,

(C1-Cp)alkyl,
O-(C4-Cgalkyl,
(Co-Cpglalkenyl,
R,

(Co-Cg)alkenylene-(Cg-C1p)aryl,

(Cq-Cglalkylene-R’,
CH(OH)-(C1-Cg)alkyl,
NH2,

NH-R’,

NH-SOzH,
NH-SO2-(C1-Cglalkyl,
NH-SO2-R/,
S0O2-NH»,

SO2-NHR,
NH-C(O)-(C4-Cg)alkyl,
NH-C(O)-R’,
C(O)N[(C1-Cplalkyll2,
C(O)OH, or
C(O)0-(C1-Cglalkyl;
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Rg is H, halogen or (C4-Cglalkyl;

nis 1,2 3aor4;
mizt1 2, 3, 4or5; and

L is O or O-(Cq-Cgjaikylene;

whereain

R is
(Ca-Cg)oycioalkyl,
(C5-Cqgjheterocycivi,
(Ce-Coglaryt; and

R"is

(Ca-Cgloycioalkyl,
(Cs-Cqpyheterocycliyl,

(Cg-Cqplaryl,

{C1-Cglalkyl,

(C1-Cg)alkylene-R’,
(C1-Cgralkylene-O-{C4-Cglalkyl,
(C1-Cgalkylene-O-R’, or
{C1-Cgalkylene-NRxRy; and

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

{Cs-Cqayheterocyclyl,

(Ce-Ciplaryl,
(C4-Cylalkylene-(Cs-Cqglheterocyclyl,
(C1-Cy)alkylene-{Cg-Cyplaryi,
{C1-Caialkylene-NH(C4-Cpglalkyl,

ey —=..N0C'0 It -

PCT/EP2607/611167
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aidwex3ooen'-- CDce>1- Step1:5188 g of 5-Fluoro-indanone-1
(140) were dissolved in 1.8 | of diethyl ether, 50 ml of EtOH saturated with
HCI were added at OC and 1.1lof a 15% ethyl nitrite solution in ether was
added over 1 hour. The solution was allowed to stir for an additional 3
hours to reach room temperature, théRhe solvent was removed partially
and the precipitated product was collected by 10filtration. Step 2 1299 of
the product from Step 1 was added to a mixture of 1709 of PCI5 in 2 | of
(C1-Cristigenpaifasdeattlizvas added at OC until saturation of the

© 1_%0@%5),[)9%??\5;@5%5@;%%? _r&rnaining mixture was heated to 60C for 6h,

Ivent p é'in vacuo and the residue was hydrolyzed on

((;1“@%%@@Q@%{%@i@f;ﬁ@g@;@&ﬁg@ipitmed product was isolated by
filtration. Step 3 20

155 g of crude product from Step 2 were added to a
mixture of 740 ml HOAc and 330 ml HI (57%) containing 53 g of red

wherdH9RRERIOYSs ,%%e ﬁ%ﬁ%ﬁ%{efﬁ‘f éﬁ)’{%ﬁ?ﬁf@it%ﬁﬁéﬁ@ﬂ MEeteAdan

with concentrate pH = e precipitated product was
optiornstilates dybiliratian o'W Qr20Q840HTEEARCIHE R20BA1 06T, TID(A68g NHp,
of (cis-4-hydroxy-cyclohexyl)-carbamic acid tert-butyl ester were dissolved

NHC hig 2l e ighiel and GeSIEH BT 4 DYEE%3MAH under nitrogen. The

resulting mixture was stirred for Ih at room temperature, then 14.8 g of the
product from Step 3 were added. The mixture was allowed to stir for 1 day
wherahrooragielnpe fajure el k0 0 Satk gEtotuse apdienatdde snd shiéuted one or
resulting mixture was washed with water 3 times. The organic phases
more [ BI@EWEaRd the solvent was removed in vacuo.

wherein in residues R4, R3 to Rg (Cg-Cqglaryi and (Cs-Cg)heterocyciyl are

unsubstituted or substituted one or more times by suitable groups independently
selected from halogen, OH, NO», N3, CN, C(0)-(C1-Cglalkyl, C(O)-(Cg-C1p)aryl,

COOH, COO(C4-Cg)alkyl, CONHzy, CONH(C1-Cg)alkyl, CON[(C1-Cglalkyl]p,
(Ca-Cg)eycloalkyl, (C1-Cg)alkyl, (C1-Cglalkylene-CH, (C4-Cglalkylene-NHo,
(Cq-Cg)alkylene-NH(C4-Cgalkyl, (C1-Cglalkylene-N[(C1-Cglalkyllp, (C2-Cg)alkenyl,
(Co-Cglalkynyl, O-(Cq-Cg)aikyl, O-C(O)-(C1-Cglalkyl, PO3H2, SO3H, SO2-NH2,
S0oNH(C1-Cglalkyl, SO2N[(C1-Cg)alkyllo, S-{C1-Cglalkyl, SO-(C1-Cglalkyl, SO2-
(C1-Cglalkyl, SO2-N=CH-N[(C4-Cg)aikylja,

C(NH)}(NH>2), NH2, NH-(C1-Cg)alkyl, N[(C1-Cg)alkyllp, NH-C(O)-(C1-Cg)alkyl,
NH-C(O)O-(C1-Cg)alkyl,

NH-809-(C1-Cgalkyl, NH-S02-(Cg-Cqplaryl, NH-SO2-(Cs-Cqp)heterocyclyl, N(C1-
Cglalkyl-C(O)-(C1-Cglalkyl, N(C4-Cg)alkyl-C{O)O-(C1-Cg)alkyl,
N(C1-Cg)alkyl-C(O)-NH-(C1-Cg)alkyi],

(Ce-C1plaryl, (C1-Cg)alkylene-(Cg-C1plaryl, O-(Cg-Cqglaryl,
0-(C1-Cgalkylene-(Cg-Cplaryl, (C5-Cqp)heterocyciyl,
(C1-Cg)alkylene-(C5-C1g)heterocyclyl, O-(C1-Cg)alkylene-(Cs-Cqg)heterocyclyl,
wherein the (Cg-Cqq)aryl or (C5-Cqg)heterocyclyl may be substituted one to three
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General procedure for derivatization of the 3-position of 144 10 Step 5:
100 mg of compound 144 and 1.1 equivalents of the corresponding aniline
were dissolved in 5 ml of dioxane, 350 mg of Cs2C0O3, 20mg of Pd(OAc)2
and 60 mg of XANTHPHOS are added and the resulting mixture was
heated to reflux under nitrogen 15until % starting material was
consumed. (reaction was monitored by LCMS) The solvent was removed
in vacuo and the residue was subjected to chromato raphé‘ on a HPLC

timag BieA 0TSt EIRrHR Bt RIBELCS! a8 age vis¥dINYdan dfttiemalvh (C1-
r ith, gas e After stingng.f kel proguctds

S O oA SR Coraly

COHBRSIC77EEHHGTEPOA0T /0116 1L Tinliewing dKartpleswverer

_synthesized as hydrochlorides following this general procedure (Table 9):
© @éﬁé%%%%o@%&%a@ emical Name RT [min] Method St Detected

or vass Mzl 4AarBlishcam N aisdtu(dAninadydqRexdtxgne-O group whereby a 5-
isoquinolin-3-y11- (3-methoxy- phenyl)-amine 1.07 1 364.23 146 O Si HN

8-mRmbetss 118 BLAEIGR ARATEY BShEX Gy @RlimbImosipep atoms are aitached to;

and(dereetinoxypbehyigranyiciel $ubBtltuents of (Cg-Cqglaryl and (Cs-Cqgiheterocyciyi groups

may not be further substituted by an aryl or heterocyclyt containing group;
and their pharmaceutically acceptable saits,

with the proviso that the compound of formula (I} is not:

trans- and cis-4-(isoquinolin-6-yloxy)cyclohexylamine or

trans- and cis-N-[4(isoquinolin-8-yloxy)cyciohexytlacetamide.

2. A compound according to claim 1, wherein R4 is H, (C1-Cg)atkyl, (Cg-Cqplaryl, NH-
(C1-Cgralkyl, NH-(Cg-Cplaryl or N[(C1-Cglalkyl]o.

3. A compound according to one of claims 1 or 2, wherein Rq is H, (C1-C4)alkyl,

NH-(C1-Cq)alkyi, N[(C-Ca)alkylls or NH-phenyl.

4, A compound according to one of claims 1 to 3, wherein R4 is M, (C1-Co)alkyl or NH-

(C4-Co)alkyl.
5. A compound according to one of claims 1 to 4, wherein Rq is H.
6. A compound according to one of claims 1 to 5, wherein Rz is H, halogen,

(C1-Cgalkylene-R’, O-R” or NHR".

7. A compound according to one of claims 1 to 6, wherein Rz is H or NHR".

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

NH-(C5-Cg)heterocyclyl, or NH-phenyl.
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364.21 147 0 ci HN NI cis-[6-(4-Aminocyclohexyloxy)- isoquinolin-3-0]-
(3-chloro-phenyl)- amine 1.15 1 368.15 148 ci HN\ N,--- NH,
cis-16-(4-Aminocyclohexyloxy)- isoquinolin-3-yl]- (4-chloro-phenyl)- amine
1.16 1 368.15 WO 2008/077554PCT/EP2007/011167 113
trans-2-(4-Hydroxy-cyclohexyl)-isoindéfe-1,3-dione (151) 0 HO" Cr 5g of
trans-4-cyclohexanolamine hydrochloride, 4.88 g of phthalic anhydride
and 7.8 5 mL of tributyl amine were mixed and heated to 150 C for 10h.

9. TACHNRo W Eseotiswty eomabapeatli® theveBiginasdissbived in
dichloromethane and extracted with 1N HCI, evaporated to dryness and
filtered over silica to yield 7.9g of 151 as a colorless solid. Rt = 1.28 min

10.  (Metboth#lpDetectethmassr228! G idvn# 20 BHherein Rg is H, halogen or (C4-
106-Methoxy-isoquinoline (152) 6-methoxy-isoquinoline (152) could be

Czi)a%‘t‘lepared by a similar reaction sequence as described for the synthesis of
6-fluoro-isoquinoline (5), starting from 4-methoxy benzaldehyde. Rt = 0.65
min (Method #2). Detected mass: 160.1 (M+H+). WO

11, 260810TTE54P STUERIOD 701 67 daims Bty 165 whensikyBeoguihdlihd, methyl
(153) 56 g of 6-Methoxy-isoquinoline (152) were dissolved in dry THE.

of etinder argon a 1M solution of potassium triethylborane (37.7 mL) was
added dropwise. The solution was stirred for five hours, then iodoethane

12, ROTRPOERACET N AOR 5 SR ot So0d <PATEN BB were

added. After gas evolution stopped, water and dicholoromethane were
10added, the aqueous layer was extracted three times with

13, diderchrRdrReasrsENCnE &f Maduriddeer YRaRNGrdiRAnaiegen or
c Csc@lv%g,;was removed in vacuo. The residue was purified by silica gel
(G- i tography to yield 1.96 g of product 153. Rt = 0.95 min (Method #1).
Detected mass: 188.1 (M+1-1") 154-Ethyl-isoquinolin-6-ol (154) 1.69 g of
4-Ethyl-6-methoxy-isoquinoline (153) were dissolved in dichlorpethane
I%atogen or

14, aAdcsHirreaUNRPESOFINGARRER Hiaiide o domNBRIpETAt4rs

) nd one 20additional hour at 40 C. The solution was poured on ice
(C1 d\l%’i%é%ﬂ)H was adjusted to 9

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

18. A compound according to one of claims 1 to 15, wherein R5 is H, halogen, CN,
(C1-Cglalkyl, (Co-Cglalkenyl, R', NH-(Cg-Cqp)aryl or (C1-Cg)alkylene-(Cg-C1plaryl
and (C4-Cg)alkylene-{Cs-C1g)-heterocyciyl.

17. A compound according to one of claims 1 to 16, wherein Rg is H, halogen,
(C4-Cglalkyl, (Co-Cg)atkenyl, R, NH-(Cg-Cqp)aryl or (C1-Cg)alkylene-(Cg-C1g)aryl
and (C1-Cg)alkylene-(Cg-Cqg)-heterocyclyl.

18. A compound according to one of claims 1 to 17, wherein Ry is H, halogen,
(C1-Cglalkyl, (Co-Cglalkenyl, (Cg-C1glaryl, NH-(Cg-C1plaryl, (C1-Colalkyl-(Cg-Cqp)aryl or
(Cs-Cqpiheteroaryl.
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by addition of sodium hydroxide and the solution was extracted with
dichloromethane: isopropanol 3:1. The organic layer was evaporated to
dryness and the product was purified by silica gel chromatography to yield
980 mg of 154. Detected Mess: 173%928M1-H+) (ESI) WO
2008/077554PcriEn007i01t167 115
2-[cis-4-(4-Ethyl-isoquinolin-6-y1oxy)-cyclohexyl]-isoindole-1,3-dione (155)

157 mg of 4-Ethyl-isoguinolin-6-of (154), 319 mg of
19, OBRANIROR EYRIOHEST. ROIRUER 113 alon et Seash hrjosgen

~di ycg- -[4H 2k 5) él.’ 1€ ihg were

O 1 R S el A A SN
Bis-(1H, 2H, 2H, 3H, 3H-perflourononyl)- azodicarboxylate, dissolved in
1mL of THE was added dropwise, The solution wa to.r

20 B R T E SITHE, TRSPRa buen S AL eobt e Elogg
h [ ified; R Jp@an evaporation of the solvent, the

me*h%r%ﬂtﬁ‘wﬁ!@i‘a@%%fgﬁ ii’?g hﬁ(@(“i‘ﬂﬁ. 180 mg with Rt = 1.51 min
(Method #1). Detected mass: 401.3 (M+H+).

21, SE&sHEiniseayinalinE-yiexvrcysiokexyiamine (BN 2id 10 mgafen,
2-[cis-4-(4-Ethyl-isoquinolin-6-yloxy)-cyclohexyl]-isoindole-1,3-dione (155)

methylSowethydissolved in 1 mL of methanol. 3.6 mL of 2M methylamine in
methanol were added and the solution was stirred overnight. Another 0.5
mL of the methylamine solution was added and stirring was continued for

22.  aAatberpught Bhesdiotice was b alsimect feakenwipeieiNREIE End
extracted with ethyl acetate. The aqueous layer was lyophilized and
purified by HPLC, the resulting product was 20 converted into its HCI salt

23. by igkingdtHe wcedindGhanksstgatmert tyahilisaticsin Foe iscbictimiogen, CN,
yielded 71 mg of cis-4-(4-Ethyl-isoquinolin-6-yloxy)-cyclohexylamine as its

(C1-CmateghiorideippIR=(EzEmialRathdd #1). Detected mass: 271.2
(M+H+%%0§%07755%P?T/EP2007/011167 116 Determination of

(C1-Capwy Rl r?yl%ol% #sure Rho-kinase inhibition, 1C50 values were
determined according to the following protocol: 5 Buffer: 25mM lIris

pl-17,5; 0,02% BSA; 5% Glycerol; 0,008% Triton X100; 2% DMS%), 1mM CN
24, OAPOIRRHIREIOB BRSPS Eiegmd RS R ROkIEjogen. CN

1 TR A L SRR b OBt ST AR o 0 28

(Cs“(yg}héqgf{%@gscribed above (without ATP) 1. 10p1Tris buffer ( Inhibitor) 2.
Add 30 pL of enzyme solution 3. Start the reaction with 30pL of mix
substrate/ATP/ATP33 15 4. Incubate for 20 min at room temperature 5.

25. Sc%? %ﬁ?{?&i%qd"g@bé%hﬁgégﬁg'ﬂf%“ﬁsﬁi HevsielRitah efsteppatlioro, chloro,

ution'to Streptavidin Flash Plate plus, Perkin Elmer, SMP 103A 7.
bromiNGHbeigl fertBl mir:aidRy 20H2Wasiiridi mesloptioR@0thlafP BSIIY Y6
Tween 20 9. Radioactivity in the well was determined No. 1050 13 +++++
14 +++++ 19 +++++ 23 +++++ 26 +++++ 38 +++++ 44

26. A compound according to one of claims 1 to 25, wherein Ry is H, fluoro, chloro,

bromo, methyl or methoxy.

27. A compound according to one of claims 1 to 26, wherein R7 is H.

28. A compound according to one of claims 1 to 27, wherein mis 2, 3, or 4.

29. A compound according to one of claims 1 to 28, wherein m is 3.
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++++ 45 ++++ 52 ++++ 54 ++++ WO 2008/077554PCT/EP2007/011167

117 58 ++++ 64 +-1-+++ 72 ++++-t- 74 +++++ 80 +++++ 87 +++++ 90
W28 9T 4+ ++++ 147 ++++ 149 +++++ 150 ++++ 156 +++RETTRRIGHVETF167

activity is denoted as the negative decadal logarithm of the IC50 (pIC50)

as follows: 5 +: ++: +++ ++++ ++++43,0 4.0 5.0 6.0 pIC50 p1050 <

p1050 < <, PI050 < pICS50 3.0

a0, A compound according to one of claims 1 1o 28, wherein Ry is H, halogen or

{C4-Ca)alkyl.
31. A compound according to one of claims 1 fo 30, wherein Rz is H or {C1-Co)alkyl

32, Acompound according to one of claims 1 to 31, wherein Ro is H, methyl or

ethyl.

33, A cormpound according to one of claims 1 to 32, whereinnis 1, 2 or 3.
34. A compound according to one of claims 1 fo 33, whereinnis 1 or 2.
35 A compound according to one of claims 1 to 34, whereinnis 1.

38. A compound according to one of claims 1 to 35, wherain

Rg and Rg' are independently of each other
H,

(C1-Celatkyl,

R,

(C1-Cylalkylene-(Ca-Cgleycioalkyl,
{C1-Cgialkylene-(Cg-Cqg)heterocyclyl,
C4-Cyg)alkylene-(Cg-C1plaryt,
{C1-Cglalkylene-0-(C41-Cglalkyl,
({C1-Ca)alkylene-C{O)-(Cs-Cqp)heterocycivi,
(Cq-Calalkyiene-C{O}-(Ca-Cqplaryl,
(C1-Cglalkylene-C(O}N[(C1-Cglalkylly,
{C1-Cglatkylene-C{O)NH-(C-Cglalkyl,
({Cq-Cglalkylene-C(OY0-(C1-Calatkyl,
C(O)O-(C1-Caalkyl,
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compound of the formula () 5 wherein Rs (I) R1is H, 10(C1-C6)alkyl,

wHr@dr<8)alkyl, NHR', or NRC1-06)alkY112; 15 R2 is H, hatagen@r/ci:is7

(C1-C6)alkyl, R3 is H, 20halogen, (Ci-C6)alkyl, (C1-C6)alkylene-R’, OH,
25NH2, NHR", NR"R" or NH-C(0)-R!; R4 is 5H, halogen, hydroxy, ON,
(C1-C6)alkyl, 10R’', (C1-06)alkylene- &’2 5 is H, 15halogen, ON, NOZ2,
(C1-06)alkyl, (C2-C6)alkenyl, 20R’, (Cl- C6)a|kylene (C6-C10)aryl,

@ %6'% &enylene (C6-C10)aryl, (Ci-C6)alkylene-(C5-Cio)heterocyclyl,
Co)
( ? C6)a|ky|

(D}NHm(Cﬁmﬁg)aikyi,
C{OIN[(C1-Cglalkyils, or
C{ONC4-Cylalkylene-R',
or Rg and Rg', together with the N-atom to which they are aftached, form a

(Cr-Cqpihetercoyclyl group.

37. A compound according to any of claims 1 to 36, wherein Rg and Rg' are
independently of each other

H,

(C1-Celalkyl,

{C5-Cqp)heterocyciyl,

Cx-Cgjeycioalkyl,

Ce-Ciolaryi,

C4-Cylalkyiens-(Ca-Cy)eycicalkyl,

(
{
(
(C1-Cyjaikylens-{Cs-Cpiheterocyclyl,
(Cq1-Cylakkylene-(Cg-Crgarvl,
(C1-Cglalkytene-0-(C1-Cglalkyl,
(C4-Cglalkylene-C{OMN[(C1-Cglalkylin,
(C1-Cg)atkyiene-C{(OYNH-(C1-Cglalkyl,
{C1-Cgalkylene-C(O)C-(C+-Cglalky!,
C(Oy0~(Cq-Calalkyl,

C(O)(C1-Cglalkyl,
C(O){Cy-Cg)cycloalkyl,

C(O)NH-(C 1-Cgalkyl,

C{O)N[{C1-Cg)alkyllp,

C{O) (C4-Cqlalkylene-(Ca-Cgleycloalkyl,
C{C} (C4-Cqlalkylene- {C5-Cipiheterocycliyl,
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25NH2, NH-R', NH-S02H, NH-S02-(01-C6)alkyl, NH-302-R,

30NH-C(0)-(01-06)alkyl, C(0)NRO1-06)alkyl,12 C(0)OH, or

C(0)0-(C1-Cb6)alky; R6 and R6 are independently of each other H,

(C1-C8)alkyl, 1O(C1-C6)alkylene-R',1(‘%06)alkylene -0-(C1-C6)alkyl,

(C1-C6)alkylene-O-R', (C1-C6)alkyler&-CH[R'12

(C1-C6)alkylene-C(0)-R' 15(C1 C6)alkylene-C(0)NH2,

1- lene-Q(0 C1-C6)alkylene-C(0)NH-(C1-C6)alkyl,
C(O)(ébh %?Mﬁﬁﬁ @@;ﬁ“ ROIVE1-Co)alkylene-C(O)N[R12:
rg 2HE § IS OIRE MLk A Q)RS IndOdalkihdd @OR

C(0)(C1-Co)alkyl, C(0)RI, 25C(0)NH-(Ci-C6)alkyl, C(O)NHR',
(Cs-CeiNRCIcEYaldlRP C(O)NRC1-C6)alky112, C(0)-(C1-C6)alkylene-R',

121 C(0)0(C1-C6)alkylene-R', or R6 and R6', together with the N-atom to

which they are attached, form a (C6-C10) heterocyclyl group; 5 R7 is H,

38. haleg &Mdl\é@gerb%gio%@l@lc%ﬁ@éﬂ@)al‘ky{m@?e%)alkenyl
C2-C6) alkenylene (C6- leflaryl 15(C1 -C6)alkylene-R

Re is Bt @alib) faCrigreioaly’ Milsoon Phpnessacists gyt and
Re' is -S02-R’, S02-NH2, S02-NHR', NH-C(0)-(C1-C6)alkyl, 25NH-C(0)-R’,

6 0)NRC1-06)alky112, C(0)OH, or C(0)0-(C1-C6)alkyl; 122 R8 IS H,
(C4-Chplaren or (C1-C8)alkylnis 1, 2,3 or4;mis 1, 2, 3, 4 or 5; and

(C3-Cg)cycloalkyl,

(Cy-Cqpiheterocyciyl,

(Cg-C1pjaryl,
(C4-Cy)alkylene-(Ca-Cg)cycloalkyt,
(C1-Cy)alkylene~(C5-C1p)heterocyclyl,
(C4-Cg)alkylene-(Cg-Cqp)aryi,
(C4-Cglalkylene-O-(C4-Cg)alkyl,
(C4-Cg)alkylene-C(O)NH-(C1-Cg)alkyl,
(C1-Cg)alkylene-C(O)N[(C1-Cglalkylly,
(C4-Cg)alkylene-C(O)0O-(C1-Cg)alkyl,
C(0)O-(C1-Cplalkyl,

C(O)(C1-Cp)alkyl,

C(O)}Ca-Cg)cycloalkyl,
C(O)NH-(C4-Cg)alkyl,

C(OIN[(C1-Cg)alkyl]o.

C(0) (C1-Cg)alkylene-(C3-Cg)cycloalkyl,
C(0) (C1-Cglalkylene- (C5-Cqp)heterocyclyl,
C(0) (C1-Cglalkylene--(Cg-Cplaryl, or

Rg and Rg', together with the N-atom to which they are aftached, form a
(C5-Cqo)heterocyclyl group.
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5L is 0 or 0-(C1-C8)alkylene; wherein R' is 10(C3-C8)cycloalkyi,
C5-C-10)heterocyclyi, (C6-C-10)aryl; and R" is 15(C3-C8)cycloal
W{%é@%f@?%terocyclyl, (C6-C10)arYl, (C1-C8)alkyl, (C1-C8)afky/&r

20(C1-C8)alkylene-0-(C1-C8)alkyl, (C1-C8)alkylene-O-R’, or
(Ci-C8)alkylene-NRxRy; and whereit ®X and Ry are independently of
each other (0i-C8)alkyl, 25(C8-C10)heterocyclyl, (C8-C10)aryl, (C
-C4)alkylene-(Cs-Ci O)heterocyclyl, (C1-C4)alkylene-(C8-C10)aryl,

39, (Guaon)aikyienecNHICD-08 Rikydf d281El G4 RikweaesNIRC1-C6)alkYI12,

Rg is(gj-@i%ggﬁ—MG-Cig_)a_rylk, or (C1 -C4)alkylene-NRC5-Ci
O)heterocyclY112; 5wherein in residues R4, R5, R6, R6', R7 and R8 alkyl,

Rg' izalkylene or cycloalkyl can optionally be substituted one or more times by
OH, OCH3, COOH, COOCH3, NH2, NHCH3, N(CH3)2, CONHZ2,

(C1-CoRYEHS or CON(CH3)2; whereinin residues R1 to R8 alkyl or

(Cry g@%@ﬂ o_ptionally be substituted one or 10more times by halogen;
wherein in residues R1, R3 to R8 (C6-C10)aryl and (C5-C10)heterocyclyl

{Cs-Garejangubstituted or substituted one or more times by suitable groups

o _('gd ﬁg dentl ﬁelected from halogen, OH, NO2, N3, CN,

(g (@i-(v%‘i‘c‘%’é‘-i’kyl, C(0)-(C6-C10)aryl, 15COOH, 000(C1-C6)alkyl,

(C1-EQ DA ONH(EL6R)alyICONRC1-C6)alkY112, (C3-C8)cycloalkyl,
(C1-Co)alkyl, (C1-C6)alkylene-OH, (C1-C6)alkylene-NH2, (C1

(C1-Labpndpese NHCTIOBIaRPY ¢E! -C6)alkylene-NRC -C6)alkylk,

-C6)alkenyl, (C2-C6)alkynyl, 0-(C1-C6)alkyl, 0-C(0)-(C1-C6)alkyl,
(C?'(ff%zi‘@gé‘fbj'gﬁ?éoc@ﬁﬂé, SO2NH(C1-C6)alkyl, SO2N[(C1-C6)alkyl]2,
(C1-S{ByCHRIRYICS T (GANGH)alkyl, SO2- 20(C1-C6)alkyl,

S02-N=CH-NRC1-C6)alkyli2, C(NH)(NH2), NH2, NH-(C1-C6)alkyl,
C{O) R It IkyIk, NH-C(0)-(C1-C6)alkyl, NH-C(0)0-(C1-C6)alkyl,

(61%'@%%%%;0@%@@%%%@% (ngclg)ﬁg/lf-cm)-(c1-c:6)a|kyl,

(C1-O¥B IOE)RMYD (GO 1 TeRHisy, or
25N(C;l-(é%ﬁaélkyI-C(O)é?NiH-(Cl-C6)aIkyI]T
Re afe ResjaigieneEsiea by oifeee
Cr-Os %@&L@/}L@ HGH-Cl0)aryl, (C5-C10)heterocyclyl,
s (8: -C6)a|kylenerfg(‘rcg-%(sllg)heterocyclyl,
0-(C1-C6)alkylene-(C5-C10)heterocyclyl, wherein the (C6-C10)aryl or
40. (GOLAMRERS %%%?JB’&?H?M% betituid ang tedhiee. 194 times by a
_group independently selected from halogen, OH, NO2, CN,
Rs Esgﬂ(cﬁg:’c@ At (€E6)alkyl, NH2, NH(C1-C6)alkyl, NRCi-C6)alky112,
Rg" is 2CH3, COOH, C(0)0-(C1-C6)alkyl, CONH2,
(C1-C6)alkylene-0-(C1-C6)alkyl, (Ci-C6)alkylene-O-(C6-C10)aryl, or
C+-QxfalkyC6)alkylene-(C6-C10)aryl; or wherein (C6-C1 aryl is vicinally
substituted by a 0-(Ci-C4)alkylene-0 group whereby a 5- 8-membered ring
03"(i\’§}6}’ﬁ‘\@a“f¥§ether with the carbon atoms the oxygen atoms are attached

(

{

(61_6%;@&@9;@\{{@{@&_@%1 chetgigeyclyl substituents of (C6-C1 &aryl and
( :

(

Kyl
(11167

C5-C1)aryl,
6 \,}f,lare )aﬁéched, form a

6-C10)heterocyclylgroups may not be further substituted by an aryl or

C1-GwiiotyobAditaibinggmdup; and their pharmaceutically acceptable salts;
e %qu' h th QE'rOViSO that the compound of formula (1) is not: trans- and
(O)irg 6%%% nolin-6-yloxy)cyclohexylamine or trans- and
(C,;_@gmwwwﬁy@éﬁw?hexyl]acetamide. 2. A compound
according to claim 1, wherein R1 is H, (C1-C6)alkyl, (C6-C1 &aryl, NH-
(C1-Qbadteslalles; NHp(CoeoIcRRiF MIrNFIC Deis)amkiiie. I SupsEsRisBiaTHOr

ceording to one of claims 1 or 2, wherein R1 is H, (C1-CAalkyl, .
s R T R R S B R i apeton
O(C 4acgating taloge of elammiioss, ivberemRdd s hhd GL-CHaligihetdbtycly|,
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(C1-C2)alkyl. 5.A compound according to one of claims 1 to 4, wherein R1

is H. 256.A compound according to one of claims 1 to 5, wherein R3 is H,
winatogetrif€1-C4)alkylene-R', O-R" or NHR". 7.A compound&eGrditgid 167

one of claims 1 to 6, wherein R3 is H or NHR". 308.A compound

according to one of claims 1 to 7, wqe&r,?in R3is H;

NH-(C6-C6)heterocyclyl, or NH-phenyl. 125 9. A compound according to

one of claims 1 to 8, wherein R3 is H. 10. A compound according to one

wher@HGRITR A0 8. WhereinRG-is.i) Ralegen ek (Elr & fdthued ok B irree

compound according to one of ¢laims 1 to 10, wherein R8 is H, ClI, F,
timesmethybauethylie d2d#ntempeaivtdcoortingaenn€ of elpmis oAl - C4)akyl;
wherein R8 is H. 13. A compound according to one of claims 1 to 12,
9T wherein R4 is H, halogen or 14. A compound according to one of claims 1

(C 4 -0 EdwdhiereiDRE i Hdrhalogeniomnhs (€ lnedladkiylitetborscbriporndone or more

~according to one of claims 1 to 14, wherein R4 is H. 16. A compound s
timesaiey GrafityRo RPN EIBINS SSt6 54 WREHIA'RESR. K ittegaiy e (- 1-Ca)alkyt
. Cl:CO)alkyl, (C2 N BANhOl, NH-CO-(C1-Ca)alkyl,
N, ( %—%&1gﬁéé§&g§%%§£§é1%%%?&%@r;ée%%g&b)-hekfero{cyélyl.4)8 Y
CO-OTCA-Compogindrascardiniievnew Claims dbdit6ewhberein REusiBglituted O-

halogen, (C1-C6)alkyl, (C2-C6)alkenyl, R', NH-(C6-C10)aryl or
phe“é’éﬁiééj‘é%igii@?ég@gf@s&%ﬁ BEH"
or RAGABIalYIRNRAGHIE 1) REIREREYSIVInidB 1AGOMRD alRd RGL ORSHRAG:O
one of claims 1 to 17, wherein R5 is H, halogen, (C1-C6)alkyl,

(C5-Cehaelatkahyl ofCBrC Mg Go-0s8apiiEd TR aiigliliitBlongalg thiee times by
C5-C10)het ryl. .compound according to one of claims 1 to

(C1- é’;ﬁ)\%&%@ggﬁéﬁ? Fjéfgéle%'(cmca)alkyl, (C2-C6)alkenyl, (C6-C1())aryl,

wher@lH(&PClmhatenaaryt: 120 rompeined accorsingio.prewitlpivtdetoone to
19, wherein R5 is H, halogen, 5methyl, ethyl, vinyl, phenyl, thienyl, or

threegymiggl b ialR@smpound according to one of claims 1 to 20, wherein R5 is
H, halogen, methyl, or ethyl. 1022.A compound according to one of claims

A e A g 0 ST L AME 2y
and %%ZFQ@%B?WE}B{M @i@?@%ﬁﬁ@ggwfc&cycloalkyI. 1524. A

mpound according to oné of claims 1 to 23, wherein R7 is H, halogen,
CM, (C1-C4)alkyl, 0-(C1-C4)alkyl, (C2-C4)alkenyl, phenyl, cyclopropyl or

42, 5\%’?‘&%%%8%&&8%@%%&9%&5%@@@ﬁ 1Q,98R:0f BRI 1a1245 is H,

erein R7 is H, fluoro, chloro, bromo, methyl, ethyl, methoxy, phenyl,
unsubittitetecy (OPOPIdithiemy meunsiiiLt2s. (& cdhgpoyridadiedording to one of
claims 1 to 25, wherein R7 is H, fluoro, chloro, bromo, methyl or methoxy.
25 27. A compound according to one of claims 1 to 26, wherein R7 is H.
43. 28 Agcoppouhdsaccanting tergnef ofailaimb b #P2WhehereRpnarisi B, @e H.
4. 3029.A compound according to one of claims 1 to 28, wherein m is 3.
WO 20081077554PCT/EP2007/011167 127 30.A compound according to

44, one sirelsbusdldecdPdwheseimRafisibinhatogen Drieeei)alkgl 3Aand L is
attach oy P PERAAI0 PRI CL AR 6 20 WSS LRRIBELRE ring.

45 A compound according to one of claims 1to 44, whereinmis 3 and L is

attached to the 4-position of the amino cyciohexane ring.

468, A compound according to one of claims 1 to 45, wherein L is O-methylene, O-

ethylene or O.
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32.A compound according to one of claims 1 to 31, wherein R2 is H,

methyl 01 ethyl. 1033.A compound according to one of claims 1 to 32,
WaHERSIHHYs 1, 2 0or 3. 34. A compound according to onBOFBERIAEY 7

33, whereinnis 1 or 2. 35. A compound according to one of claims 1
to 34, wherein nis 1. 15 36. A compogamd according to one of claims 1 to
35, wherein R6 and R6 are independently of each other H, (Ci -C6)alkyl,
20R’, (C1-C4)alkylene-(C3-C8)cycloalkyl.

47. (Od-Shalkylenad&odttOihetaragytbin€ I-@Axalkyleaei(C6iET0)aryl,
(C1-C6)alkylene-0-(Ci-C6)alkyl,

25(C1-C4)alkylene-C(0)-(C6-C10)heterocyclyl,

48. (CldSd)piiytenesCG(OJHEBCla)ary| wherein
(Ci-C6)alkylene-C(0)NIRC1-C6)alkAZ2,
(0i-C6)alkylene-C(0)NH-(Ci-C6)alkyl, (0i-C6)alkylene-C(0)0-(C1-C6)alkyl,

R4 3000098 2i08) dliyiC 12818 (e atalyE @TR(Ca-C1ojaryt, or

NI( &%% ﬁg 1-C6)alkyi, C(O)NRC1-06)alky112, or C(0)(C1-C6)alkylene-R’,

E"%r 5 R6', together with the N-atom to which they are attached, form
a (C6- ClO)heterocycingroup 37.A compound according to any of ca

. 10inde of eac other 1-C6)alkyl, (C6-C10)heterocyclyl,
Rz ESZ&%H gﬂ?g 1%( h&@j% F(01 -C4)alkylene-(C3-C8)cycloalkyl,
(01 C4)a|kylene (06 C10)heterocyclyl, (01 -C4)alkylene-(C6-C 10)aryl,
(0i-C6)alkylene-0-(Ci- C6 &%I 20(C1- CG)ﬁﬁﬁgne 0(O)N[(C1-C6)alkyi]2,

R isHa helpgngcae-E @M sea-Celaikyl O
(C1-C6)alkylene-C(0)0-(C1-C6)alkyl, C(0)0-(C1-Calkyl, C(0)(C1-C6)alkyl,
25C(0)(C3-C8)cycloalkyl, C(0)NH-(Ci-C6)alkyl, C(O)NRC1-C6)alkYI12,

R4 istofespessalily it @syes)cycloalkyl, C(0) (C1-C6)alkylene- (C5
C10)heterocyclyl, 129 C(0)(C 1 -C6)alkylene-(C6-Ci &aryl, or R6 and R6',
together with the N-atom to which they are attached form a

Rs 15(@64@16;@@&1«&@@@%%3@%@@&@% é@@o?d’ﬁ&f%ﬁ‘&*o%a%@ Jaryl,

(C é(l@)f %Z/ \%E gln(%i&%l)s%ké cyc1’oa| @l (%Itcf 8%,%9H®£(Ccliag(gl)§{<yl

(C1-0eRk@eyeloaliyl 1 hiEeeCieheterocyclyl, (C6-C10)arYl,

Rg and Rg' are independently of each other H, R', (C1-Cgjalkyi, (C4-Cglalkylene-R’,
(C4-Cg)alikylene-0-(C1-Cglalkyl, (C1-Cglalkylene-O-R’, (C1-Cglalkylene-CH[R]2, {C1-
Cgralkylene-C(O)NHz, (C1-Cg)alkylene-C(O)NH-R, ({C4-Cglalkylene-C{OJN[(C1-
Cylalkyllz, (C1-Cglalkylene-C(O)N[R’l2, C{O)O-(C1-Cglalkyl, C(OKC1-Calalkyt,
C{O}Ca-Cgieycloalkyl, C(ONCs-Cqpiheterocyclyl, C(O}NH-(C4-Cglalkyl, CION[(C1-
Cglalkylls, C(OXC1-Cgalkylene-(C3-Cgicycioatkyl,
C(OXC1-Calalkylene-{C5-Cqglheterocyciyl, C(O)(C1-Calakkylene-(Ca-Cqplaryl,

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

(C5-Cgynheterocyclyl group;
R+ is H, halogen, CN, (C1-Cgalkyl, O-(C1-Cglalkyl, (Co-Cglalkenyl or R

Rg is H, halogen or (C1-Cgjalkyl;
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(Ci-C4)alkylene-(C3-C8)cycloalkyl, (C1-C4)alkylene-(C6-C10)heterocyclyl,
(C1-C4)alkylene-(C6-C 1 O)aryl, 15(C1-C6)alkylene-0-(Ci-C6)alkyl,

WO BTAlKylene-C(0)NH-(C1-C6)alkyl, PCT/EPZ007/011167
(C1-C6)alkylene-C(0)NRC1-C6)alkylk,
(C1-C6)alkylene-C(0)0-(Ci-C6)alkyl,1G(0)0-(C1-C6)alkyl,
20C(0)(C1-C6)alkyl, C(0)(C3-C8)cycloalkyl, C(0)NH-(C1-C6)alkyl,
C(O)NRC1-C6)alkylk, C(0) (C1-C6)alkylene-(C3-C8)cycloalkyl, 25C(0)

m is $Ci-£;&)alkylene- (C6-C10)heterocyclyl, C(0) (C1-C6)alkylene (C6 Ci )aryl,
or R6 and R6', together with the N-atom to which they are attached, form
a (C6-C1 Oheterocyclyl group. 130 39. A compound according to any of

i ie iclaimsil 4088, wherein R6 is H, (01-C6)alkyl and R6 is H, (Ci-C6)alkyl,
(C3-C8)cycloalkyl, (C6-C10)arYli (C6-C10)heterocyclyr,
(C1-C4)alkyiene-(C3-C8)cycloalkyl, (Ci

L is CCOQ)alejlete(CH-Claneenocyclyi, 10(C1-C6)alkylene-(C6- cio)aryi, (C1
-C4)alkylene-0-(C1-C4alkyl, C(0)(C-1-C6)alkyl,
(0i-04)alkylene-C(0)NRC1-C4)alky112,

49. QL %o)amkyTene-etoy e icdaEs) AN GFTS5R6 and R6', together with the
N-atom to which they are attached, form a (C6-Clo)heterocyclylgroup.
40. A .compoun cording to any of claj tg 39,.wherein R6 is H

R4 !5(61%6)2@&%%%%% "?i@,?éﬁyio k ;‘ali(yﬁ?ﬁé%]%‘;@%\%@“ %@n‘:dy’i;@()é?ﬁ o

N{(C-Q%?Q@éﬁag-(cs-c&cycloalkyl; (C1-C4)alkylene-0-(C1-C4)alkyl;
&5 0)(C1-C4)alkyl; (C1-C4)alkylene-C(O)NRC1-C4)alkYIl2i
(C1-C4)alkylene-(C6-C10)heterocyclylwherein heterocyclyl is

Ro %Sulqs&b(%i g@ﬁé}k gbstituted one or more times by a group indepe_dently
selected from (C1-C4)alkyl, 0(01-C4)alkyl, halogen, or phenyl or is
substituted once by (C6-C6)heterocyclyl, WO

R3 iszgoﬁé%%ﬁééﬁ?%@?g%g 1674 3Lypagrein phgpl or |
(C6- eterocyclylis unsubstituted or substituted one to three times by a
group indepediently selected from halogen, (C1-04)alkyl or O(C i-C,4)alkyl;

. of (C1-.C4)alkylene-LC6-C10)aryl wherein aryl is unsubstituted or

R4 'Ss&b(]s%tﬂig %qognye&gﬁ'méfea %ﬁﬁwes by a group independently selected from

halogen, (C1-04)alkyl, 0-(C1-C4)alkyl, ON, S02-NH2, S02-(01-C4)alkyl,

. SQ2-N=CH- -C4)alky112, -00401-04)alkyl 0-(S1]- e
o SN R R B el s
C 4o npUBstuted, (PACoMsteracyclyl; or R6 and RE', together with the

N-atom to which they are attached, form a 10(O5-C6Theterocyclylgroup,

which is unsubstituted or substituted one to three times by (01-04)alkyl or

Rg @ O-OMadiodrwheneinra k- 0dalkyl or(CL56)akkylgsidue G)alkyl, (C4-
unsubstituted or substituted one to three times bg/ hal%gen.
Cglalkyiene-0-(C1-Cglalkyl, (C4-Cylalkylene-R’, C(OKC1-Colalkyl, C{CHCa-

Cgleycloatkyl, C{O)Cr-Caiheterocyclyl, C(O}C1-Cglalkylene-(Ca-Cgleycloalkyl,
C(O)C+-Cglalkylens-(Cs-Cg)heterocyclyl or C(O)C 1-Cgatkylene-(Cg-Cigjaryt;
R7 is H, halogen, CN, (C4-Cg)alkyl, O(C4-Cglalkyl, (Co-Cglalkenyl or R

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

mis 2 3or4
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1541.A compound according to any of claims 1 to 40, wherein R6 is H,

(C1-C6)alkyl and R6' is H, (C1-C6)alkyl or (C3-C8)cycloalkyl. 42. A
woapearid4according to any of claims 1 to 41, wherein R6 i"HIHGMRBY 18167

H, unsubstituted (C1-C6)alkyl or unsubstituted (03-C8)cycloalkyl. 43. A

compound according to any of claimg#lsto 42, wherein R6 and R6' are H.

44. A compound according to one of claims 1 to 43, wherein mis 3 and L

is attached to the 3-position or to the 4-position of the amino cyclohexane

nis TiNBerdd. #hgompound according to one of claims 1 to 44, wherein m is 3
and L is attached to the 4-position of the amino cyclohexane ring. 46. A
compound according to one of claims 1 to 45, wherein L is 0-methylene,

I iz ©- 30ethylene or 0. WO 2008/077554PCT/EP2007/01 1167 132 47. A
compound according to one of claims 1 to 46, wherein L is 0. 48. A
compound according to claim 1, wherein R1 is H, (C1-C6)alkyl,

50 (CH-@ifaryhdNId(OUES falkyaiNH-(@82C1I8)aryl, or NRC1-C6)alkYlk, R2
is hydrogen, halogen, or (C1-C6)alkyl; 10R3 is H, halogen,
(Ci-C4)alkylene-R', 0-R" or NHR"; R4 is H, halogen or (C1-C6)alkyl;

R 1 ieR5, i60H (@ 1) iyt RatbgeaeNNE21 oy ke, ICBEERDFAN,
NH-(C6-C10)aryl, 15(C1-C6)alkylene-(C6-C 0)aryl, (C5-C10)heterocyclyl
or (01 -C6)alkylene-(C5-Cio)heterocyclyl; R6 and R6 are independently of

Ro ieHch@tHer dlMR!; (C1-C8)alkyl, (C1-C6)alkylene-R!,

) -C6) lene-0-(C1-Ch)alkyl, (C1-C6)alkylene-O-R,
R3 ’{gﬁ-'g%g%éﬁ&@ %@?%’é%é%%% kylene-C(O)NH2,
(C1-C6)alkylene-C(0)NH-R', (C1-C6)alkylene-C(0)NRC1- C4)alky112,
(C-i-C6)alkylene-C(Q)N[R]2, C(0)0-(C1-C6)alkyl, C(0)(C1-C6)alkyl,
R4 ’%)?@@Q?g)@ffs&&ﬁ?@@5‘(05@10)heterocyclyl, C(0)NH-(C1-C6)alkyl,
C(O)N[(C1- C6)alky112, C(0)(C1-C6)alkylene-(C3-C8)cycloalkyl,
_C(0)(C1-C6)alkylene-(C5-C10)heterocyclyl
Rs r%ﬁ&z@@%ﬁ&éf?é@@%ld&@;%ﬁ%%%%a@ﬁa% 162 WgEtrer #iti e
_N-at ick ched, form a (C5-C6)heterocyclylgroup; R7
(©6 E‘ %@%ﬁ?@@%ﬁ&%ﬁf&w, 0-(01-C6)alkyl, (C2-C6)alkenyl or R"; WO
2008/077554PCT/EP20071011167 133 mis 2,3 or4 nis 1,2 OF 3, and
Skl ¢ thyleng, #9.A compound according to claim 1,
R %vﬁe?gﬁng}%%&%{% 6 z:l%glg? 6-C10)aryl, NH-(C 1-C6)alkyl,
NH-(C6-C10)aryl, or 10NUC1-C6)alky112; R2 is H or (C1-C4)alkyl; R3 is
H, i ip Bais deting R4 | alegen Oalky!,
RS R g R (L T aitobn (D ey CacOSHaly!
CLO(CB-CE3 MM, (THHE)gHnes(@BCig)ay s GHhelateervtyciyl; R6
and R6' are independently of each other Iré;k(0§-C§@%;loal l,
COd11cmasrIqoa-(E8)aRiReROBO L i et
C(C}géo (@%;—Q@ I@éj&@a 3- C8)cycloalkyl, C(0)(C5-C6)heterocyclyl,
(O‘%(C -C6)alkylene-(C3-C8)cyc10alkyt,
C(0)(Ci-C6)alkylene-(C5-C6)heterocyclyl or

Ry ik eRe (E0 SR PR Tl 00y oneny

cvcidChE0) dkdCadimtisrda8/or 4 WO 2008/077554PCT/EP2007/011167 134
nis1, 2or3; and

Rg is H, halogen or (C4-Cyg)alkyl;

mis 3

ris 1, and

Ofia }és*-;]—é’)_f_gy.he’{erocycﬁyl, or
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L is 0. 550.A compound according to claim 1, wherein R1 is H,
(C1-04)alkyl, NH-(01-04)alky!, N[(01-C4)alkyl]2 or NH-phenyl; R2 is H,
w(D1edsA)alieyl; 10R3 is H, NH-(05-C6)heteroaryl or NH-phenykR AR M7/011167
halogen or (C1-C4)alkyl; R5is H, (C1-C4)alkyl, halogen,
(C1-04)alkenyl, (C6-C)aryl, (Cl-CZ)a{l?g- 15(C6-010)aryl or
(C5-06)heteroaryl; R6 is H, (03-06)cycloalkyl or (01-04)alkyk R6" is H,
(C3-C8)cycloalkyl, (C1-08)alkyl, (C1-C3)alkylene-R'; C(0)0-(C1-C6)alkyl.
20C(0)(Ci-06)alkyl, C(0)(C3-06)cycloalkyl, C(0)(C5-06)heterocyclyl,
C(0)(C1-C3)alkylene-(03-06)cycloalkyl, 0(0)(C
L iz $2C3)alkylene-(C5-C6)heterocyclyl, C(0)(Ci-C3)alkylene-phenyl;  R7is
H, halogen, CN, (C1-C4)alkyl, 0(01-04)alkyl, (C1-C4)alkenyl, phenyl,
25cyclopropyl, (05-06)heteroaryl; R8 is H, halogen or (01-C4)alkyl; mis 3
51. 30HS8 £ ah AR POESTOP?E54P CI A GTIE P14 67 481181 PiATiRgs utically
accedfiableastone campaundsefdhefarmulad b anst or theitipharmacsuticri.
5acceptable salt as claimed in one of claims 1 to 50 for producing a
medicament. 52. Use of at least one compounds of the formula (I) and/or
52 theisphdrmacesticadly-accepiable savascrained lim ot ofdaipisinte Soutically
ace fo{a%ﬁ%dsua% Qa% %@@%%!&%H‘ %%fg% ct:fi]aesm%rse aftggery): ?i% 9&&&8%@&%&2{&@%%% for the
ypertension, pulmaonary hypertension, ocular ypertension,
treatretinbpathy] graveohita péfipherm@tiretlatohydisorderpeerpiseral afdaal
nypdIfEiLEve ﬁ@y&ﬁaagt@f\&%&ﬁ{gnwe heat diseassANgina-peCtREaReak! arterial

ypertrophy, heart failure, ischemic diseases, ischemic organ failure (end
occlpymndiranag AR dIarY A BREMV EIser faNFE crRpHRIFathg2TeRgpertrophy.
heafoiliiefigidkingycrenal glomaniosaiarosisuesdandypesiiophyage), fibroid
asthma, chronic obstructive pulmonary disease 15(?,0P%)kz§iult E
lungy ERIG GKP kRS EY BRSBTS BRYETs "lidke “BBReb g2
gloVasOSRASsREelEal iIsghermisp ipaiastiensonaldegertesatioliysginahoorty disease
injury, Alzheimer's disease, premature bitth, erectile i0
o R e daens it LsGIEE HMIE Broke, cereore!
vas e sumpicatiohs of disibetesinmetabolis! sipatroaiatiblocipivesserrd injury,

AizHEREPSIRAtherasclerasis, ifiamumation ;0RO Whe disRRsESsMHABons,

osteopathy, infection of digestive tracts with bacteria, sepsis or cancer
arteHevdRipRie NPT RIfRYESER s 3d BRI GRACTRTEBHGFISAG &
metAFRERL AR 1eASEERE (RBRIVBskasIRINEkID ey @balairTaintadidn,

and/or a p_harmacoloﬁca(l:%acce% able salt.thereof, 251Ehar,mageuti a!zl%_ teria
AUt BRRTiER LS -G TRISARYG, WREHS B Sats) Suravds Adhiciasiere

itives
sepgipdotoiber astivgeediantSprogression.

53, A medicament comprising an effective amount of at least one compound as
claimed in any of claims 1 to 50 and/or a pharmacclogically acceptable salt thereof,
pharmaceutically tolerated excipients and carriers and, where appropriate, further

additives and/or other active ingredients.



