WO 2009/156100PCT/EP2009/004421 SUBSTITUTED ISOQUINOLINES AND ISOQUINOLINONES
AS RHO KINASE INHIBITORS The present invention relates to substituted isoquinoline and
isoquinolinones, their preparation and their use in the treatment and/or prevention of diseases related
to the 5 inhibRErtWPRMdkinase and/or of Rho-kinase mediated phospho)fati&A2$4Y&:3ih light chain
phosphatase. Activation of a small GTPase RhoA upon agonist stimulation results in conversion of
RhoA from the inactive GDP-bound form to the active GTP-bound form with a 10 subsequent binding
to and activation of Rho-kinase. Two isoforms, Rho-kinase 1 and Rho-kinase 2, are known.
Rho-kinase 2 is exg(gssefrifredsitsh SNeRINEY AN sebnmiiN SIHRRERhechsd\ctivation of
Rho-kinase 2 by the active GTP-bound RagA afdigeedgign sensitization of smooth muscle cells
through phosphorylation-mediated inhibition of the myosin light chain phosphatase activity and thereby
up-regulation of 15 the activity of myosin regulatory light chain (Uehata et at, Nature 1997, 389,
990-994). It igevunihaidnherkianaeddnuaived By azReonsineliond iRekdingitimeevelepment of

myogenic tone and smooth muscle hypercontractility (Gokina et al. J. Appl. Physiol, 2005, 98,

|
1940-1948) SRBFRENZI L IBRY HRR UElRE AraLmsT  PRgfar &F %Y%H?"JP@%B?%&@I%.‘%FBP 1999,

20, 1190-1iABitioRtbfRhSkIchhgI oBRRb-Rinake asedi 2R pHGhHokkidtidh blakgbsialghal. Eur.
J. Pharmac, 2000 389n§2;g3-106) and chronic obstructive pulmonary disease (COPD, Maruoka et al.
Nippon Rir%}i\aér,1 EQ@@F’, ,5%82-1987), hypertension, pulmonary hypertension (Fukumoto et al. Heart
2005, 91, 391-392, Mukai et al. Nature 1997, 389, 990-994) and ocular hypertension and 25regulation
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and 30 peripheral arterial ocClusive disease (PAOD) (Wakino et al. Drug News Perspect. 2005, 18,
639-643), MYBTHRARE B AFEHRPTE RIPpIFNAREE. B T RISSRAR HaKBr It 5wincle cflltori et al.

Circulationa2dndétBehiz 3402 30t et R RSIKIAREY 2HO tREQRHIRE EIREduRE RARA RAE421 2 and
failure (Yamakawa etal. Hypertension 2000, 35, 313-318: Liao et al. Am. J. Physiol. Cell Physiol. 2006,
200, 611858 MR RE RN 2008 LEEIS S Bravpr B PlarereRatied
artheroscldnbitiétion sibtrestay@in dighitatrain’pbbs MaidS o antiRBP 3n88h24h 2 vf-fegidetiet af. FEBS
Lett. 2000,466, 70-74: Negorg et al, 5 Biachem,. Bio .Res. commun. , , 21R),
diabetBs, Ao SR SN et T S g RS AL TSR 208 e
2000, 49, 2178-2189 ; Maeda et al. Cell Metab. 2005, 2, 119-129), sexual dysfunction, e.g., penile

erectile dyHuneHoRA Rtk iRb N AR MRAGNG LX b btrld R ZAbIGE P RA A BRRERLION,

immune diseases, AIDS, osteoporosis, endocrine 10 dysfunctions, e.g. hyperaldosteronism, central

nervous syHEMQUERIaErs2 a0 sTIREsnasce MRS eoH arflibpieakRa El il Rk Bhysid).

Neurosurgpg0905& 31 64b-104B) CBreRtAlassheibif Haltisaehabdaile i =3A9AR Q94 Hatoh
etal. Life Sci. 2001, 69, 1441-1453: Hitomi et ag}ége Sci. 2000, 67, 1929-1939: Yamamotoﬂgt al. J.
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Medicine 28512582 Inakar eeai R 3 ;%@@6:9%%%25@?%@%589%869’ 852- 659),

angiogenesis (Uchida et al. m. Biophys. Res. Com 640; Gingras et al.

Biocem. Jeaoedios4y intraozeoian praastresthiosin luiclevest prlitialionl aviguabliry ¥8mmy et al.
Circ. Res. 42?93%4&%%&&%&&@89&%1&?1 RRiofbespSElR QB IPRAadO2 88834 ) sandothelial

cell proliferation, endothelial cell 25 retraction and maotility (Oikawa et al. Biochem. Biophys. Res.

Commun. 268b 23 $eastinole et akifdradatian A0Rin O dedS<ddietimelawa £ alahg-1311;
YamashirogiralovassIPRiginae60.2082, 497 BO6Y.ahyonabeiiestasy dexs ik ayeericasibiBS Lett.

2000, 466, 70-74; Bauer et al, Blood 1999, 94, ’1134%6353%6 2; Klaﬁes e hal. J. Cell Fi?l. 199%,144,
745-754; RGP awéanpgfaﬁaﬁ'aadaﬁ%’, <648 K0 BIPRF(C neptiropathies, renal 1ailure an
30 peripheral arterial occlusive disease (PAOD) (Wakino et al. Drug News Perspect.
2005, 18, 639-643), myocardial infarction (Demiryurek et al. Eur. J. Pharmacol. 2005,
527, 128-140, Hattori et al. Circulation 2004, 109, 2234-2239), cardiac hyperirophy



30 leukocyte aggregation (Kawaguchi et al. Eur. J. Pharmacol. 2000, 403, 203-208; Sanchez-Madrid
et al. J. Immunol. 2003, 171, 1023-1034; Sanchez-Madrid, et al. J. Immunol. 2002, 168, 400-410),
stem cell and induced pluripotent stem cell related WO 2009/156100PCT/EP2009/004421 3 biology,

e.g. cell-cell MBI Bloliferation, cell cycle progression, gene regulati®h TERALAGA At

cytoskeleton modulation, and related application, e.g. as viability, survival, recovery, growth,
susceptibility toward apoptosis, differentiation, development, gene modulation, modulation of
morphogenesis, hosting and invasion 5 (Krawetz et al. BioEssay 2009, 31, 336-343 ; Claassen et al.
Mol. Reprod. Dev. 2009, PMID: 19235204: Heng Tissue Cell 2009, PMID: 19261317; Arnsdorf et al. J.
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) sease (Zhou'et a ,

Eur. J. Pharmacol. 2000,7403, 203-208), Alzheimer's di . Sclence 302,
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(Sterol respgnsechindingirragstisigenlicsiandyteraiieqior ihBaiabatiam/AL{q giak Circ. Res. 20
2003, 92, 1296-304). Therefore, a compound having inhibitory effect on. Rho-kinase and/or on

Rho-kinasEHoRd! AR SRTBHRS BERARAR HER PRISPRAIGSS i €ULeRS the treatment
and/a0 presrgsfiontiafimareligvegsetaldastb ronisear dimesiowtav slisagstsindniviae M kachakinase as the
primary or secondary disease cause, like ertension, pulmqnary, ertensio lar hypertension,
retinopathg,e 5'6‘%5‘8&% emmaal,rap'é)rri]p %grépéﬁg%%@rflnw&%@fapéiﬁi8r§¥%‘f’fgﬁ3f%&®§\{/§%ﬁ§egése :
(PAOD), cthdhaneralxal dicbeptadbiginarpedttatidNdtonet 19856 r88n 300 fSikioh édcliehife diseases,
ischemic ureq( r fibroid | , ARrIdHyery b Hu hr hy,
inclucing S0 meoelo e e s b BE,
failure, fibrbiG#idisvaste iEhymaralide8RrésiGigi hyissasphvaseshasm (BasnietodsGirctive

pulmgnarydisepse E? P1bs. 280t KepPSedR M AIREEIRBHSB0C46/ 43 0-447), pain, e.g.
2009/156100PCT/EP20091004421 4 thrombotic disorders, stroke, cerebral vasospasim, cerebral

ischemia, pEHiCRANIGRABHHRIRUmRIS! %W@H&%@SB%%@%, BIn4Pdofd%hilnpugi shahidatifsease,

prematurenbidivimscz0bs dysfunivnggafeton dydigaction srasteunscleiasisa (Wsag/tapssirophy,
diabetes and com Iicqtions of diapetes metabolic(gé‘ndro%}(]a blood. 5 .vessghres €enosis

atherosclecr%rs]?se,rin g?n%%ﬁ%ﬂ,%rﬁ o?ﬁ?r%{?ﬁgtafk&es ,aﬁfl?b ,%rsf"[é% %fﬂ%ﬁ %@ '%%%Bﬂ?sis,

infection dfekineshiveriricishitithtaciecsl] gepsts, amh cestdstadEpiibanthat Natgreddiedicing. cancers of
the ygasty ggpy FOPI94,. AHiGS QrainSBEHYRY BRLHS RARISIRATIN. 2000, 269, 652-
659}, angiogenesis (Uchida et al. Biochem. Biophys. Res. Cémmun. 2000, 269, 633-
640; Gingras et al. Biochem. J. 2000, 348, 273-280), vascular smooth muscle cell
proliferation and motility (Tammy et al. Circ. Res. 1999, 84, 1186-1193; Tangkijvanich
et al. Atherosclerosis 2001, 155, 321-327), endothelial cell proliferation, endothelial cell
25 refraction and motility (Oikawa et al. Biochem. Biophys. Res. Commun. 2000, 269,
633-640), stress fiber formation (Kimura et al. Science 1997, 275, 1308-1311:
Yamashiro et al. J. Cell Biol. 2000, 150, 797-8086), thrombotic disorders (Kikkawa et al.
FEBS Lett. 2000, 466, 70-74; Bauer et al. Blood 1999, 94, 1665-1672; Klages et al. J.
Celi Biol. 1999,144, 745-754; Retzer et al. Cell Signal 2000,12, 645-648) and
30 leukocyte aggregation (Kawaguchi et al. Eur. J. Pharmacol. 2000, 403, 203-208;
Sanchez-Madrid et al. J. immunol. 2003, 171, 1023-1034; Sanchez-Madrid, et al. J.
Immunol. 2002, 168, 400-410), stem cell and induced pluripotent stem cell related



Moreover, such a compound is also useful for curative approaches associated with 10 stem cell or
induced pluripotent stem cell treatment, improvement of recognition or for treatment or prevention of
depression, epilepsy, fibroid heart, renal papillary necrosis, tubulo-interstitial dysfunction, multiple
sclerosis, ve3¥eI12feri6618%for example carotid stenosis or lipid disorders. ISCWIP2000064238 describes
isoquinoline-5-sulfonamide derivatives optionally substituted by a -(CH2)1_6-0-(CH2)0...6-, a
-(CH2)0_6-S-(CH2)0_6- or a -(CH2)0_6- linked hetegocycllc group useful as neuroprotective agents.
WO 2004/106325 (Schering AG) describes prodrugs of the Rho-kinase inhibitor fasudil 20 carrying an
ether or ester group in the 1-position of the isoquinoline ring. WO 2001/039726 generically describes
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infections. JP 29 A describes isoquinoline derlvatl e tréatm eases 25

caused by M@RipscReFR Bioskelpiansiaitatipr gasirisieshepplinaliver eth@swabililine derivatives
may be s@ﬁwm@ao@éwmem%&s&&%g@b{&@m%n
erein

X-[(C1- C6)a|ky|ene)101 Y X may be oxygen and Y may be an aryl or a heterocyclic group. 30
Hagihara SEXFIPRIBERL. 9/R5E BREHRNY aedyghion b B)QTRbRRIENESR RAERGI@HGUMEAR_ Or the

treatngent Mrm@@ﬁ@@%paggééamem@ba@texwm MERa0 ER 6L AABICR &P 194904488 5 US

prolforatidi D AOAECE R TN | SO0 Tl ER K Thy Dt - SRR 2.0,

Z-CH2, wiSziei @M d2Re5aaRI5R, Iuregah Steatkdels 2om%aybwam@9g atbedztiooptionally

substitute r il optian b t monocyclic
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wherein p may be zero, and R43 is e.g. a (C3-C1 %C ycloalk % eS|due@Jof|onally substituted by
Wﬁ’ié

NR51R52 @ﬁ‘R@?'h@«f@"fi&f&‘vﬁﬁM@fﬁvcﬁ%@% {48 dafk ) \acet @i ianreaResup R81 defined
as a 4-6 MYIEeE©EPFHYRICHNT SEdlrMerBiP T CT0CtRosgiB G Witthb & & Tdimigroatoms;

and are sybstit ption stituted a | or heteroaryl ring in_the 4-position.
15 WO 2 3%?3?){&?{%{ kyé@ )&dgﬂ%ﬁ@fbﬂg@% ?E@E%{B ELSa ﬁ%l%rs for the
treatment Rbdegiias- aidytema@we?esrmmvzm@aﬁ“ffamm ﬁ@wﬁbqumrﬁmm&fwatlves which
may 4 tit dr, e 1-p bstituted i | 05|t on by a
groug‘fcgl% H%éhé‘ Yef}gl)%épm%/e e zgggo?% oy E‘:ycﬁ) ?8&
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' 3 groupARheRINCdidaad G RATRREICd eral AR shaatymseramAnaitlis  staladle ring with

1, 2, 3 or 4 heteroatoms; and are substituted by a directly bound optionall g stituted aryl or
heteroaryl(‘r:%aﬁ?ﬁfe"‘h éo@lﬁbrpii@'“ 1898, 273, 5542-5548), and in SREB (Sterol response

binding element) signalling and its effects on lipid metabolism (Lin et al. Circ. Res.
20 2003, 92, 1296-304).

Therefore, a compound having inhibitory effect on Rho-kinase and/or on Rho-kinase
mediated phosphorylation of myosin light chain phosphatase is useful for the treatment
and/or prevention of cardiovascuiar and non-cardiovascular diseases invoiving Rho-

25 Kinase as the primary or secondary disease cause, like hypertension, pulmonary
hypertension, ocular hypertension, retinopathy, and glaucoma, peripheral circulatory
disorder, peripheral arterial occlusive disease (PAOD), coronary heart disease, angina
pectoris, heart hypertrophy, heart failure, ischemic diseases, ischemic organ failure
{end organ damage), fibroid lung, fibroid liver, liver failure, nephropathy, including

30 hypertension-induced, non-hypertension-induced, and diabetic nephropathies, renal
failure, fibroid kidney, renal glomeruloscierosis, organ hypertrophy, asthma, chronic
obstructive puimonary disease (COPD), adult respiratory distress syndrome,



W02003/053330 (Ube) generically describes isoquinolone derivatives of the formula {aromatic ring} -
C(R)(R)(NH2) WO 20091156100PCT/EP2009/004421 6 as Rho-kinase inhibitors. WO 2007/012422
(Sanoti-Aventis) generically describes isoquinoline and isoquinolone derivatives of the formula 5 ORI
R8 as Rho-K¥fadetafitbrs.  WO02008/077556 (Sanofi-Aventis) descrig fpgher@®@sabstituted
isoquinoline and 10isoquinolone derivatives as Rho-Kinase inhibitors. WO 2008/020081 (Organon)
describes 6-substituted isoquinoline-1-one or isoquigoline 1-amine derivatives as Rho-kinase
inhibitors. 15lwakubo et. al. (Bioorganic & Med. Chemistry Vol. 15, No. 1, 15. Nov. 2006, p. 350 - 364)
describe a 5-substituted isoquinoline and indazol derived derivatives as Rhokinase inhibitors. In

particular %‘ﬁ*@ﬁ%h&’c@ﬂé&ﬂé&%ﬁ%&ﬂ@%ﬁéﬁél%%Béﬂﬁ&%ﬁ%%%%Eﬁ%%ﬁif%:ﬁéﬁ%?ge of kinase

inhibitors as therapeutic agents. Fasudil for instance, a broadly profiled inhibi "RN0 kinase displays
only modeBEEENRAHYRPRIASHERRI SPBNaTRIRILSPING eREdripienproleheitessdiseareProtein

Kinase G (seedaiufxinhle:faine ayaiahciRiaChiaiaigt @g&hu&t&%ﬁ\%&&@@%ﬁ@ﬂ réQtggEnics

(2005), 17%%11%-{22),%45- éSQZ Also za:]otherjnhi_bitor, Y-27632 only displays a 20-fold selectivity against
Protein 25 CRYrAaRelTS 20t 6egRieanazs REaRRIRS: MrISRICIYNIrme: Bldibed there still
remais theesseitésteandido atheoglertyis, usRitiimnthn wmavnanioiihosksnsoumgliated diseases,
in particulars\{\ggh irm)rg\dg gglgg&ia\gté/érwg 21909 l.’L%meé)PC'{.IEF;ZO 91Q 4612 7.An emhodiment of
the presen? IVETioN 15 & compoun OP i 10rRYUR (ﬂ 'gestive tracls with bacteria, sepsis,
cancer development and progression, e.g. cancers of the breast, colon, prostate,
ovaries, brain and fung and their metastases.
Moreover, such a compound is also useful for curative approaches associated with
10 stem cell or induced pluripotent stem cell treatment, improvement of recognition or for
treatment or prevention of depression, epilepsy, fibroid heart, rena! papillary necrosis,
tubulo-interstitial dysfunction, multiple sclerosis, vessel stenosis for example carotid

stenosis or lipid disorders.

15 WO 2001/64238 describes isoquinoline-5-sulfonamide derivatives optionally
substituted by a -(CH2)1--0O-(CH2)0-6-, @ -(CH2)0.6-S-(CH2)g-6- or a -({CH2)o.5-

linked heterocyclic group useful as neuroprotective agents.

WO 2004/108325 (Schering AG) describes prodrugs of the Rho-kinase inhibitor fasudil
20 carrying an ether or ester group in the 1-position of the isoquinoline ring.

WO 2001/039726 generically describes -O-(Cg-C1p)alkyl-heteroaryl substituted

cyclohexyl derivatives useful for the treatment of microbial infections.

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

isoquinoline derivatives may be substituted by OH in the 1-position and are preferably

S-substituted by X-[(C1-Cg)alkylene)lg-1-Y wherein X may be oxygen and Y may be

an aryl or a heterocyclic group.

30 Hagihara et al. (Bioorg. Med. Chem, 1999, 7, 2647-2666) disclose 6-benzyloxy-
isoquinoline for the treatment of infections caused by Heliobacter pyiori.



wherein 5 R1 is H, OH or NH2; R3 is H, halogen, CN, (C1-C8)alkyl, OH, NH2, or NHR'; 10R4 is H,
halogen, hydroxy, CN, (Ci-C8)alkyl, R', or (C1-C8)alkylene-R'; R5 is H, halogen, CM, (Ci-C8)alkyl, or
R'; R7 is hi, halogen, CM, (C1-C8)alkyl, 0-(Ci-C8)alkyl, IR', or S02-NH2; 15 R8 is H, halogen or
(C1-CB8)alkyl; ¥y 10905088, halogen, (C1-C8)alkyl, 0-(C1-C8)alkyl, (C1-C8F4IK{HER@RV4421
25(C2-C8)alkenyl, (C2-C8)alkynyl, WO 2009/156100PCT/EP2009/004421 8 (C1-C6)alkylene-O-R’,
(C1-C6)alkylene-CH[R12, (C1-C6)alkylene-C(0)-R', (C1-C6)alkylene-C(0)NH2, 5
(C1-Co)alkylene-C(0)NH-R', (C1-C6)alkylene-C(0)NH-(C1-C6)alkyl, (C -C6)alkylene-C(0)NRC
-C6)alky112, (C1-C6)alkylene-C(0)N[R12; (C1-C6)alkylene-C(0)0-(C1-C6)alkyl, 10 COOH,

US 5,480,883 generically discloses as EGF and/or PDGF receptor inhibitors useful for
inhibiting cell proliferation compounds of the formula “Ar 1 — X — Ar II” wherein X may

be (CHR1)m-Z-(CHR1)p, e.g. Z-CH2, wherein Z may be O, R is hydrogen or alkyl, Ar
I may be among others an optionally substituted isoquinolone and Ar Il may be among

5 others an optionally substituted C3.7 monocyclic saturated heterocyclic system.

WO 2005/030791 (Merck & Co.) generically describes as potassium channel inhibitors
for the treatment of cardiac arrhythmias, stroke, congestive heart failure etc.

isoquinclone derivatives which are optionally substituted in 6-position by a group

10 (CReRf,OR43 wherein p may be zero, and R43 is e.g. a (C3-C4p)cycloalkyl residue
p

optionally substituted by NRS1R52, wherein R51and R52 may be hydrogen,
(C1-Cg)alkyl etc.; or R43 is a group R81 defined as a 4-6 membered unsaturated or
saturated monocyclic heterocylic ring with 1, 2, 3 or 4 heteroatoms; and are substituted
by a directly bound optionally substituted aryi or heteroary! ring in the 4-position.

15.
WO 2005/030130 (Merck & Co.) genericaily describes as potassium channel inhibitors
for the treatment of cardiac arrhythmias, stroke, congestive heart failure etc.

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

optionally substituted in 6-position by a group (CReRf)pOR43 wherein p may be zero,
20 and R43is e.g. a (C3-C1g)cycloalkyl residue optionally substituted by NR21R52,

wherein R%1and R52 may be hydrogen, (C1-Cg)alkyl etc.; or R43 is a group R81
defined as a 4-6 membered unsaturated or saturated monocyclic heterocytic ring with
1, 2, 3 or 4 heteroatoms; and are substituted by a directly bound optionally substituted
ary! or heteroaryl ring in the 4-position.

25
WQ2003/053330 (Ube) generically describes isoquinolone derivatives of the formula

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

HN



C(0)0-(C1-Co6)alkyl, C(0)OR' C(0)(C1 -C6)alkyl, C(0)R', 15C(0)NF-12, C(0)-NH-(C2-C6)alkenyl,
C(0)-NH-(C2-C6)alkynyl, C(O)NH-(C1-C6)alkyl, C(O)NHR', 20 C(0)-NH(C1-C6)alkylene-R’,
C(O)N[(C1-Cb6)alkyl]R' C(O)N[(C1-C6)alkY1]2, C(0)-(C1-C6)alkylene-R', or C(0)0(C1-C6)alkylene-R";
25 R6 is abs&h? Bis/bitt'fCc1-C4)alkylene bound to the cycloalkyl ring, in WhicREHEI(944814)alkylene
forms a second bond to a different carbon atom of the cycloalkyl ring to form a bicyclic ring system,
WO 2009/156100PCT/EP2009/004421 9 wherein inghe bicyclic ring system optionally one or two
carbon atomes are replaced by a group independently selected from 0, N-R16, S, SO or 502; or, if m
andsare2, mis3andsisl,ormis4andsis 0, 5R6 is CH2-CH-(CH2)2 which is bound with one
CH2 to thexs\=ianlkmbdegramsittie. two other CH2 are bound to different carbon atoms of the cycloalkyl
ring; and, if m is 3 and s is 3, R6 are two methylene groups bound to different carbon atoms of the
cycloalkyl ring, wherein the methylene groups or the CH2-CH-(CH2)2 group are bound to carbon 10
atoms of thg@RI0AKZUI2g Suabftaidhey)fgenardiodasoiiig sysiRindinbaformodpirdinhe 11R12

NR-BR.14 erivatives of the formula

R
Ry Rsg '\js
R3 N L "Re
N .=
R7 (Rg)n
OR; R

as Rho-Kinase inhibitors.

WO2008/077556 (Sanofi-Aventis) describes further 6-substituted isoquinoline and
10  isoquinolone derivatives as Rho-Kinase inhibitors.

WO 2008/020081 {Organon) describes 6-substituted isoquinoline-1-one or isoquinoline
1-amine derivatives as Rho-kinase inhibitors.

15  lwakubo et. al. (Bioorganic & Med. Chemistry Voi. 15, No. 1, 15. Nov. 2008, p. 350 -
364) describe a 5-substituted isoquinoline and indazol derived derivatives as Rho-

kinase inhibitors,

In particular selectivity against other kinases has been identified as prerequisite for
20 usage of kinase inhibitors as therapeutic agents. Fasudil for instance, a broadly
profiled inhibitor of Rho kinase displays only modest selectivity against several other
kinases, for example Protein Kinase A and Protein Kinase G (see for example Tamura
et al., Biochimica et Biophysica Acta, Proteins and Proteomics (2005), 1754(1-2), 245-
252. Also another inhibitor, Y-27632 only displays a 20-fold selectivity against Protein
25 Kinase G. ‘
Therefore, aithough several Rho-kinase inhibitors have been described there still
remains the need for additional compounds useful in the treatment of Rho-kinase

mediated diseases, in particular with improved selectivity.



R10 wherein L can be bound to any secondary or tertiary carbon atom and wherein the bicyclic ring
system or adamantane system is unsubstituted or optionally substituted by Rg. 15 R10 is H,
(C6-Cig)aryl, 0-(C6-C1qg)aryl, 20 0-(Ci-C6)alkylene-(C6-C10)aryl, or (C6- é herein
(C6-Cig)ary|"gro(%?g?&iﬁggi;]ﬁeteroaryl are unsubstituted or substituted. R%%%gégﬁ/%ly 2zAC/:i-C6)aIkyI,
(C1-C6)alkylene-R", (C3-05)cycloalkyl, (C5-C10)heteroaryl, 5 (C3-05)heterocycloalkyl, (C6-C10)aryl;
or R11 and R12 together with carbon atom to which#they are attached form a (C3- C5)cycloalkyl or a
(C3-C8)-heterocycloalkyl ring; 10R12 is (C1-C6)alkyl, (C3-05)cycloalkyl, (C5-C10)heteroaryl,
(C3-05)heterocycloalkyl, or 15(C-C)aryl; or R12 is H, provided that r = 2 and the other R12 is not H; or
R11 and RPenpeitieranitiofcidprescnhinvention itheyanpattadfdierfaranssd)C5)cycloalkyl or a
(C3-CB8)-heterocycloalkyl ring; 20 R13 and R14 are independently of each other H,

Rj L s 10 R
= N 14

Na ~N
R7 RG m r R13

wherein

R4 is H, OH or NHy;

R3 is H, halogen, CN, (C4-Cg)alkyl, OH, NH5, or NHR’;

10 R4 is H, halogen, hydroxy, CN, (C4-Cg)alkyl, R, or (C4-Cg)alkylene-R’,

Rs is H, halogen, CN, (C4-Cg)alkyl, or R’;

Ry is H, halogen, CN, (C1-Cg)alkyl, O-(C4-Cg)alkyl, R", or SO2-NH2;

15
Rg is H, halogen or (C1-Cg)alkyl;

Rgis
R,
20 OH,
halogen,
(C1-Cglalkyl,
0O-(C1-Cg)alkyl,
(C1-Cgalkylene-R',
25 (Co-Cg)alkenyl,
(C2-Cg)alkynyl,



R', (C1-C6)alkyl, 25(C1-C6)alkylene-R’, (C1-C6)alkylene-0-(C1-C6)alkyl, (C1-C6)alkylene-O-R’,
(C1-Co6)alkylene-CH[R12, (C1-C6)alkylene-C(0)-R', 11 (C1-C6)alkylene-C(0)NHZ2,
(C1-C6)alkylene-C(0)NH-R', (C1-C6)alkylene-C(0)NH-(C1-05)alkyl,

(Cl-C6)aIkyI8¥1%-2&(§%§ i-C6)alkY112, 5 (C1-C6)alkylene-C(0)N[R12, FCI/EP2009/004421
(Ci-05)alkylene-C(0)0-(C1-C6)alkyl, C(0)0-(C1-C)alkyl, C(0)OR', C(0)(C1-C6)alkyl, 10C(O)R’,
C(0)NH-(C1-05)alkyl, C(O)NHR', C(O)NRC1-05)alkyl§ C(0)NRC1-C6)alky112,
15C(0)-(C1-C6)alkylene-R’, C(0)0(C1-C6)alkylene-R', or R13 and R14, together with the N-atom to
which they are attached, form a (C3-05) heterocycloalkyl; 20 R15 is H or (Ci-C6)alkyl; nis 0, 1, 2, 3 or
4; 25 mis (CCHmikylens@-R'2, or 3;ris 1 or 2; WO 2009/156100PCT/EP2009/004421 12

(C1-Cg)alkytene-CHI[R],
{C1-Cg)alkylene-C(O)-R’,
{Cq1-Cg)alkylene-C{O)NH3,

5 ({Cq-Cg)alkylene-C(O)NH-R’,
(C4-Cg)alkylene-C(O)NH-(C 1-Cgalkyl,
{C1-Cg)alkylene-C(O)N[(C1-Cg)alkyl]n,
(Cq-Ce)alkylene-C(O)N[R]2:
(C4-Cpg)alkylene-C(0O)YO-(C4-Cg)alkyl,

10 COOH,

C{O)O-(C1-Cg)alkyl,
C(O)OR’
C(O)(C1-Cp)alkyl,
C(O)R’,

15 C(O)NHz
C(O)-NH-(Co-Cg)alkenyl,
C{O)-NH-(Co-Cg)alkynyt,
C(O)NH-{C4-CgJalkyt,

C(O)NHR’,

20 C(O)-NH(C4-Cg)alkylene-R’,
C{O)N[{C1-Cg)alkyl]R’
C(OIN[(C1-Cg)alkylly,
C(0)-(C1-Cg)alkyiene-R’, or
C(0)O(C4-Cg)alkylene-R’,

25
Rg is absent;
or is one (C4-Cg4)alkylene bound to the cycloalkyl ring, in which the (C4-C4)alkylene

forms a second bond to a different carbon atom of the cycloalky! ring to form a bicyclic

ring system,



L is O(CH2)p, S(CH2)P, S(0)(CH2)P, SO2(CH2)p, NH(CH2)p, N(C1-C6)alkyl-(CH2)P.
N(C3-C6)cycloalkyl-(CH2)p; or NRC1-C3)alkylene-R1-(CH2)p; pis 0,1, 2,3 0r4;5R'is
(C3-C8)cycloalkyl, (C5-C10)heteroaryl, (C3-C6)heterocycloalkyl, 10(C6-C10)afYl; wherein in residues
R3 to R15 alRYPAEMfNE is unsubstituted or optionally substituted one JFGHER24KEXEY OH, OCHS3,
C(0)OH, C(0)OCH3, NH2, NHCH3, N(CH3)2, C(0)NH2, C(0O)NHCHS3 or C(0)N(CH3)2; wherein in
residues R3 to R15 cycloalkyl or heterocycloalkyl is ginsubstituted or optionally substituted one or more
times by (Ci-C6)alkyl, halogen, OH, OCH3, C(0)0H, C(0)OCH3, NH2, NHCH3, N(CH3)2, C(0)NH2,
C(O)NHCH3 or C(0)N(CH3)2; wherein in residues R3 to R15 alkyl or alkylene is unsubstituted or
optionally gtséitiedrNBi@fImOfRd RS balegri UhersintWbresitoaaRmiesRid eflatdgaryl and
(C5-C10)heteroaryl are,unsubstituted 25, or optionall bstifutged one or more times by a group
independehtif QLR NP RRRRISS aéﬁ’?,‘?%ﬁq\f 3'\@:1,% )-%gﬁ‘?& fyl, C(0)-(C6-C10)aryl,
COON, COO(C1- C6)alkyl, CONH2, CONH(C1-C6)alkyl, CONRC1-C6)alky112, (C3-C8)cycloalkyl,
(C1-Ce6)alkyl, (C1-C6)alkylene-NH(C1-C6)alkyl, (C1-C6)alkylene-NRCi-C6)alkyll2. (C2-C6)alkenyl,
(C2-Ce)allil i @re £-26) 2, 1® 308 @8-beYamy s ARt isshaH, wo
2009/556 FORCHERAINBAGHAAhitR BARLOAVEOSN AL GEMa cRRMYRAH GAMRlEwo
S-(C1-C6)alkyl; SO-(C1- C6)alkyl, SO02-(C1-C6)alkyl, S02-N=CH-NRCi-C6)alkylk, SF5,
C(NH)(NHRhRiEt1aesshanD lpuiifieesarthan atemeh ihe evcopiiIrifg-C(0)0-(C1-C6)alkyl,
NH-S02-(C1- I -4C6-C1 )aryl, NH-S02- 5 (C5-C10)heteroaryl,
NH-SOZ-(%%%@}%G%?O%%%%%(?A, N(C1-C6)alkyl-C(0)- (C1-C6)alkyl,
N(C1-C6)&igyae (Wo- rethysnsigionre bagdily difpngboncdyme teccaioghatining,
(C1-Co6)al e-(C6-ClOaryl. 0-(C6-Clo)aryl 0:(Cl- lkylene-(C6-Clag)aryl, (C5-Cl0)heteroaryl,
(a0 el IS e ENTRhe e e it Bl ars B o eaibon
-C6)aikyleseris AR ejerseRidativg stk tiat-he)aflyte aer- dabrbd i eraasrh of the formula
0-(C1-C6)alkylene-(C3-05)heterocycloalkyl, wherein said (C6-Cio)aryl, (C5-C10)heteroaryl,
(C3-C8)heterocycladlkyl,or (C3-C8)cycloalkyl may be substituted one to three times by a group

WM halogen, OH, NO2, CN, 0-(Ci-C6)alkyl, (Ci-C6)alkyl, NH2,
1-EByalkyl]2, SO2CH3, COOH, C(0)0-(C1-C6)alkyl, CONH2. 15
7, (SI-C6)alkylene-0-(C6-C10)aryl, or 0-(C1-C6)alkylene-(C6-C10)aryl;
or wherein (C6-Cigaxy! igqginally substituted by a 0-(C1-C4)alkylene-0 group whereby a
5-8-membered rigg is¥forinedtoyed ramtp the carbon atoms the oxygen atoms are 20 attached to;
and wherein aryl subgituents of (C6-C)aryl, (C-00)heteroaryl, (C3-C8)heterocycloalkyl or
(C3-C8)cycloalkyl groyps may not be further substituted by an aryl, heteroaryl, heterocycloalkyl, or
(C3-C8)cycloalkyl contaiH?ng group; 25

wherein L can be bound o any secondary or tertiary carbon atom and

wherein the bicyclic ring system or adamantane system is unsubstituted or optionally
substituted by Rg.

15
Rqg is
H,
(Ce-C1plaryl,
O-(Ce-C1p)anyl,
20  O~(Cq-Cglalkylene-(Cg-C1g)aryi, or
(Cs-C4qp)heteroaryl, wherein (Cg-C1g)aryl or (Cs-C4p)hetercaryl are unsubstituted or

substifuted,

Riqis
25 H,



14 In another embodiment the present invention also relates to a compound of formula (I) and/or its
pharmaceutically acceptable salt for use as a medicament. It also relates to the use of at least one
compound of formula gl and/or a pharmaceutically acceptable salt thereof for the treatment and/or
prevention oM FHIRIEEY mediated diseases such as hypertension, pulmgﬁgw)ﬂ%’méion, ocular
hypertension, retinopathy, glaucoma, peripheral circulatory disorder, peripheral arterial occlusive
disease (PAOD), coronary heart disease, angina pggtoris, heart hypertrophy, heart failure, ischemic
diseases, ischemic organ failure (end organ damage), fibroid lung, fibroid liver, liver failure,
nephropathy, renal failure, fibroid kidney, renal glomerulosclerosis, organ hypertrophy, asthma, chronic
obstructive(ouDagaikgy, disease (COPD), adult respiratory distress syndrome, thrombotic disorders,
stroke, cerebral vasospasm, cerebral ischemia, pain, neuronal degeneration, spinal cord injury,
AIzheimer@&ﬁgﬁélgﬂﬂ%&ure birth, erectile dysfunction, endocrine dysfunctions, arteriosclerosis,
prostatic Q@eﬁr%%?é[’lngi tes and complications of diabetes, metabolic syndrome, blood vessel
restenosis, AheT0SC erosis, inflammation, autoimmune diseases, AIDS, osteopathy, infection of
digestive {@gt€yidhdtactand, sepsis or cancer development and progression.The invention further
relates to a medicament comprising an effective amount of at least one compound of formula (1) and/or
a pharmaébiieNstareyAesi¥alt thereof. Another object of the present invention is a method of
producing(éé_ B%H}p of formula (). In another embodiment , the present invention also relates to the
use of at least one compound of formula (l) and/or a pharmaceutically acceptable salt thereof as
defined akw\RfpapdRygitegetmaddtinerhdn atcotHerwinidiotheeats dttagheddntimee{@impn also relates
to the use of at least one compound of formula (1) and/or a pharmaceutically acceptable salt thereof as
defined aﬂfﬁ)ﬂﬁ? mgﬁ&%’éﬁfﬁeﬁﬁéﬁgﬁ%%%ﬁwgﬂe treatment and/or prevention of
hypertension, pulmonary hypertension, ocular hypertension, retinopathy, glaucoma, peripheral
circulatory disorder, peripheral arterial occlusive disease (PAOD), coronary heart disease, angina
pectz)q}ls, HK2t'Bypertrophy, heart failure, ischemic diseases, ischemic organ failure (end organ
damage),(f@{_' ig Lfibroid liver, liver failure, nephropathy, renal failure, fibroid kidney, renal
glomerulosclerosis, organ hypertrophy, asthma, chronic obstructive pulmonary disease (COPD), adult
14a respirdigri disyraealkyhdrome, thrombotic disorders, stroke, cerebral vasospasm, cerebral
ischei.mia, pain, nguronal degeneration, spinal cord injury, Alzheimer's disease, premature birth,
erectile d;fé)ﬁfﬁfﬂig ,eéﬁE?c?éM e dysfunctions, arteriosclerosis, prostatic hypertrophy, diabetes and
complicatigns o chakstas,dogirRpols syndrome, blood vessel restenosis, atherosclerosis,
inflammation, autoimmune diseases, AIDS, osteopathy, infection of digestive tracts with bacteria,
sepdid or (Gadergl@rdiopment and progression. In another, embodiment , the present invention also
relates to the,use of a compo f farmula (1) and{or a,pharmaceutically acceptable salt thereof as
defined at%\%qi% the ’ﬁé%ﬂﬁféggg% a rrTE:ea |8(ait)r.'nee?ﬂ‘%rr?§?@t'r%gﬁ§?é%t and/or prevention of
hypertension, pulmonary hypertension, fibroid liver, liver faikire, nephropathy, renal failure, chronic
obstructive pulmonary. disease (COPD), cerebral vasospas ain, spipal cogd injury, erectile
dysfuncticH, BIobATLES (RS oM SRR A UBVR MR TSN 15 AR o e

embodim )c%gm%}téw@)%)%fg@@§ém§hﬁdg§e of a compound of formula (I) and/or a

pharmaceutically acceptable salt thereof as defined above in the manufacture of a medicament for
curad¥e approaches associated with stem cell or induced pluripotent stem cell treatment, improvement
of recognig %QEBORH%%WQ[SQ‘@%W% gl deBigssion, epilepsy, fibroid heart, renal papillary
necrosis, tubUlo-interstitial dysfunction, multiple sclerosis, vessel stenosis or lipid disorders. In another
embodiméht, the present invention also relates to a medicament comprising an effective amount of at
least one Qompound of formula (I) and/or a pharmacologically acceptable salt thereof as defined
above, pharmaceutically tolerated excipients and carriers and, where appropriate, further additives
and/or otHértabmlalkyyredients. The term alkyl as used in (C1-C2)alkyl, (C1-C4)alkyl, or (C1-C6)alkyl
and tpe cope ' kylene substituents are understood as a hydrocarbon residue which can
be Ii%gear,?%%?é%?ﬁﬂgﬁgr?br branched and has 1, 2, 3, 4, 5, or 6 carbon atoms, respectively. This
also appli¢s {f@g)alkylegreo - @yl yatkgl substituent on another group, for example in an alkoxy group
(O-alkyl), S-alkyl or a -0(01- G6)alkylene-0-, an alkorycarbonyl group or an arylalkyl group. Examples
of alkyl grb%bséﬁaélmé?ﬁﬁ:(étﬁ&l, propyl, butyl, pentyl or hexyl, the n-isomers of all those groups,
isopropyl,(gi%ggiﬂy@ﬁgﬁgﬁyk iIsopentyl, neopentyl, 2,2-dimethylbutyl, 2- methylpentyl,
3-methylpentyl, iSohexyl, sec-bu 3I', tert-butyl or tert-pentyl. Alkyl or alkylene groups may optionally be
halogenattheDghathyleoe=C €X-Rilkyl groups may be fluorinated, e.g. perfiuorinated. Examples of
halogenated alkyl groups are CH2F, WO 2009/156100PCT/EP2009/004421 15 CHF2, CF3 and
CH2CF3, OCF3, SCF3, or -0-(CF2)2-0-. The term (C2-C6)-alkenyl means a hydrocarbon residue
whose carbon chain is straight-chain or branched and comprises 2 to 6 carbon atoms and has,
depending on 5the chain length, 1, 2 or 3 double bonds, for example, vinyl,- 1-propenyl, 2-propenyl (=
ally!), 2-butenyl, 3-butenyl, 2-methyl-2-butenyl, 3-methyl-2-butenyl, 5-hexenyl or 1,3- pentadienyl. The

AdAoiithle hond mav where nncceihle have the E ar 7 orientatinn The doirible hbonde mayv he hoth intarnal



15Halogen means fluoro (F), chloro (Cl), bromo (Br) or iodo (). The term (C1-C6)heteroalkyl or the
corresponding (C1-C8)heteroalkylene substituents are understood as (C1-C8)alkyl or (C1-C8)alkylene
groups wherein at least one carbon atom, preferably one or two carbon atoms, more preferred one
carbon atom W& 2807&pfated by a group selected from 0, NH, or S and wh&feiFHREHRPSHEn and sulfur
atoms may optionally be oxidized. The heteroatom may be placed at any position of the alkyl or
alkylene group. Examples of (Ci-C6)heteroalkyl groggps include -CH2-0- CH3, -C12-CH2-0-CH2-CH3,
-CH2-NH-CH2-CH3, -CH2-N(CH2-CF13)2 -CH2-CH2- CH2-0-CH3, -CH2-CH2-CH2-S-CH3,
-CH2-0-CH(CH3)2 , -CH2-0-CI12-CH2-0-CH3 25 or 0-CH2-CH3. (C3-C8)cycloalkyl groups are cyclic
alkyl groups fariniipe-4(B)8H,0r 8 ring carbon atoms like cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl or cyclooctyl, which can also be substituted and/or contain 1 or 2 double bounds
(unsaturatéefic ne-GkeUNE-fike, for example, cyclopentenyl or cyclohexenyl, which can be

bonded vig-anyc 0 0 PCT/EP2009/004421 16 A (C6-C10)aryl group means
R A O Rt

an aromatic’fin w Ses two aromatic rings which are fused or otherwise

linked or whighCgoattyisss-O(O INHEH a0y)kigBNgs Wherein one ring is saturated or partly saturated,

i.e contains at least one C-C single bond, for example a phenyl, naphthyl, biphenyl,
tetrat@dro%bﬁﬁ%"ﬁ’mac@ Rltralon-, indanyl- or indan-1-on-ylgroup. A preferred (C-C1 )aryl
group is phen ~ € /cloal p means a saturated (contains no double bonds)
monocycli?cﬁ%éﬁ%ﬁﬂ%ﬁ%ﬁﬁr%&%%ﬂ 5, 6, 7 or 8 ring atoms in which one or 10 more carbon
atoms can§©yepl@geld)nikyic or more heteroatoms such as, for example 1, 2 or 3 nitrogen atoms, 1
or 2 oxygen atoms, 1 or 2 sulfur atoms or combinations of different hetero atoms. The heterocycloalkyl
residues ¢aHBEBound at any positions, for example on the 1-position, 2-position, 3-position,
4-position CRPSiialy aikgisition, 7-position or 8-position. Also included are the corresponding

N-oxides, sulfoxides or 15 sulfones of these compounds. Examples of (C3-C8)heterocycloalkyl groups
are dﬁranﬁ(%tanyl, aziridinyl, tetrahydrofuranyl, tetrahydropyranyl, dioxolanyl, for example

1,3-dioxolmm)m@(@qyt;é%|gy@mple 1,4-dioxanyl, piperidinyl, pyrrolidinyl, imidazolidinyl, triazolidinyl,
20hexahydropyrimidinyl, piperazinyl, triazinanyl, for example, 1,3,5-triazinanyl, 1,2,3- triazinany! or
1,2,4-triaz HB{sahydrothiophenyl, tetrahydro-thiopyranyl, dithiolanyl, for example 1,3-dithiolanyl,
dithianyl, tb'@;m' @.}/chgpﬁnyl, oxathiolanyl, for example 1,3-oxathiolanyl, morpholinyl or
thiomorpholinyl, diazepanyl, for example 1,4- diazepanyl. 25A preferred (C3-C8)heterocycloalkyl group
is morphofi{i)Nl{keatigiealkylimrazinyl, piperidinyl, oxetanyl or tetrahydropyranyl. (C5-C10)heteroaryl

mea% a rE?B?_(er_l E&%ﬁ%“?yﬂa@%ﬂs,tem in which one or more

C(0)O(C1-Cg)alkylene-R', or

R13 and R44, together with the N-atom to which they are attached, form a (C3-Cg)

heterocycloalkyl;

20
R15 is H or (C1-Cg)alkyl;
nis0,1,2,30r4;

25 mis1,2 3o0r4;

sis(, 1,2, 0r3;

ris 1 or2;
30



carbon atoms can be replaced by one or more heteroatoms such as, for example 1, 2,30 3 or 4
nitrogen atoms, 1 or 2 oxygen atoms, 1 or 2 sulfur atoms or combinations of different hetero atoms.
The heteroaryl residues can be bound at any position, for WO 2009/156100PCT/EP2009/004421 17
example on tﬁvegf-‘%’gﬁ%?ﬂ 2-position, 3-position, 4-position, 5-position, 6-pégitior° L tkion or
8-position. (C5-C1 Oheteroaryl groups may be an (1) aromatic monocyclic or bicyclic ring system or
(2) a bicyclic ring system wherein one ring is aromagye and the second ring is at least partially
saturated. 5 Also included are the corresponding N-oxides, sulfoxides or sulfones of these
compounds. Suitable (C5-C10)heteroaryl groups are benzimidazolyl, benzofuryl, benzothienyl,

azaindolyl hera@Mophesud HpZexe3 MH)sNEDACPIsiph arLEMAl] @ ZiegrakgIICH )P,
10benzisothiazolyl, carbolinyl, cinnolinyl, chroma% chromenyl, naphthyridinyl, phthalazinyl,

pyridoimidBtEigt Gesvalagikydy Hp)r ar M EhinyE akpieasni. @iy, isoquinolinyl,
tetrahydroisoquinolinyl, tetrahydroquinolinyl, indolinyl, indolizinyl, indolyl, furyl, furazanyl, thienyl,
imidazolyl, imidazolinyl, 1H-indazolyl, pyrazolyl, oxazolyl, 1,2,3- oxadiazolyl, 1,2,4-oxadiazolyl,
1,2,5-oxadbaizdlyI} 123 Aadidiazolyl, isoxazolyl, thiazolyl, 15isothiazolyl, pyridyl, triazolyl, pyrazinyl,
pyrimiglinyl, pyridazinyl, pyrazolinyl, pyrroly1,1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl,
1,3,4-thiadiazolyl, tetrazolyl. ~Pyridyl stands both for 2-, 3- and 4-pyridyl. Thienyl stands both for 2-
and 3-thie|%;I!9FuryI stands both for 2- and 3-furyl. Also included are the corresponding N-oxides of 20
these comgg)éu@@cm@mmple, 1-oxy-2-, 3- or 4-pyridyl. Substitutions in (C5-Ci O)heteroaryl residues
can occur on free carbon atoms or on nitrogen atoms. 25Preferred examples of (C5-C10)heteroaryl
residues afem&rawhatarendolinyl, furyl, thienyl, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl,
isothiazoly)~pysdyl, triazolyl, oxadiazolyl, pyrazinyl, pyrimidinyl, pyridazinyl and tetrazolyl. A
preferred @g“é}fgﬁ‘ﬁ% E?S#rllﬁqs ﬁ‘(CS-CG)heteroaryl group. Preferred (C5- 30C6)heteroaryl residues
are fugy!, ti@sdigpgi@zolyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, pyridyl, triazolyl,
oxadiazolyl, pyrazinyl, pyrimidinyl, and WO 2009/156100PCT/EP2009/004421 18 pyridazinyl.
Preferred examples of (C5-C6)heteroaryl residues are 2- or 3-thienyl, 2- or 3-furyl, 1-, 2- or 3-pyrrolyl,
1-, 2-, 4- op/hdraifag AbdidieS R4 ORI PR alklehd igpslibstituftid rvbplichdtifiazol-1-, -3- or
-5-yl, 2-, 4- or 5-oxazolyl, 3-, 4- or 5- isoxazolyl, 1,2,3-oxadiazol-4- or -5-yl, 1,2,4-oxadiazol-3- or -5-yl,

1,3,4-oxaditibstiuten sregr mow tingsting Lt G HB. S+ Ih GNP CH B Nila-WHEME.2-, 4-, 5- or

- N(CH3z)2, C(O)NH2 C(O)NHCH3 or C{O}N(CH3z)2-
15
wherein in residues R3 to R45 cycloalkyl or heterocycioalkyl is unsubstituted or
optionally substituted one or more times by (C4-Cg)alky!, halogen, OH, OCHg3,
C(O)OH, C(O)OCHz3, NHz, NHCH3, N(CHz)2, C{O)NH2 C(O)NHCH3 or |
C(OIN(CH3)2,
20

wherein in residues R3 to Rq5 alkyl or alkylene is unsubstituted or optionally

substituted one or more times by halogen;

wherein in residues R3 to Rq5 (Cg-C1p)aryl and (C5-C1g)heteroaryl are unsubstituted
25  or optionally substituted one or more times by a group independently selected from
halogen, OH, NO2, N3, CN, C(0)-(C1-Cg)alkyl, C{O)-(Cg-C1p)aryl, COOH, COO(C4-
Cglalkyl, CONH5, CONH{C-Cg)alkyl, CON[(C4-Cg)alkyl]o, (C3-Cg)cycloalkyt,
(C1-Cgalkyl, (C4-Cg)alkylene-NH(C1-Cg)alkyl, (C1-Cg)alkylene-N[(C4-Cg)alkyl]z,
(C2-Cg)alkeny!, (Co-Cg)alkynyi, O-(C4-Cg)alkyl, O-C(O)-(C4-Cg)alkyl, PO3Ho, SO3H,



pyrimidinyl, 3- or 4-pyridazinyl, or pyrazinyl. In residues R3 to R15 (C6-Cio)aryl and
(C5-C10)heteroaryl residues are unsubstituted or, if not specified otherwise, optionally substituted one

or more time%gr%gegfr%tgl one 10 to three times, more preferably once, by %grou independently
selected from hatogen  OH, NO2, N3, CN, C(0)-(Ci-C6)alkyl, C(0)-(C6-CiCO01EY: %6%6&- C6)alkyl,
CONH2, CONH(C1-C6)alkyl, CON[(C1-C6)alkyl]2, (C3-C8)cycloalkyl, (C1-C6)alkyl,
(Ci-C6)alkylene-NH(C1-C6)alkyl, (C1-C6)alkylene-NBC1-C6)alkY112, (C2-C6)alkenyl, (C2-C6)alkynyl,
0-(C1-Cé6)alkyl, 0-C(0)-(C1-C6)alkyl, PO3H2, SO3H, 15 S02-NH2, SO2NH(C1-C6)alkyl,
SO2NRC1-C6)alkylk, S-(C1-C6)alkyl, SO-(C1- C6)alkyl, SO2-(C1-C6)alkyl,

e e e |
(Cs-c10)h%@é?%’iyl,gﬁﬂ“-@dz%@éﬁh&@r&%ﬁ@ﬂ@%@ﬁ)ﬁ@ﬁﬂy X:00)- 20 (C1-C6)alkyl,
(NC(E:1Cgg%ﬁ%ﬁ%&%@oﬁ?ﬁgﬁﬁﬁkgd%&@%@éngﬁ()g - 11((%%%%)%ﬁchiﬁf/-:lé'll’lO)heteroaryl,
e

0-(C 1§C6) éﬁ@‘fnéeﬁé%g&mrg&&%%%&ﬁc%ﬂ'%%ﬁ%éﬁ%& a@%-%ﬁ)é?%%@g@/@éteroaryl,

(C3-C8)hqterocysin a3 veipalolatgaakiast g/ rae)tmesdy-a group
independgﬁﬁy séqlecaigtjymcré ha ogg?], O@I?kNyC()’gJ CN, O-ik‘(hél-é%?g%?;%(lglcggl‘ls;ﬁN 2,

NH(C1-CéyshgikwiREs-Eapaatyl K€ 15epekdetadis: ©(o)eryt Ld6pfkyp)8ONH2, WO

(C1-CoE S BTG o R e (R A sirsere et 10y i
vicinally syb3tGpaliyion8-(Cs-Crikestzoar JOONRglBnE- (3 MRBBRIBLIzEG formed

together with the carbon atoms the o>%égen atoms are attached to; and wherein aryl substituents of

(Ce-t0)dfqthaztveiadGsCaodesrert oS tictikalalkdere s sl hstarryrbialeymay not be
furth i _ feyl, or (&3 taini .
Preferred B L o Tl B L e R e o
O-(C1-C4)alkyC gyniatosikyd neamy b $Q)stied @yadkid, thiets Qirh &S (BY- odro (g jatehanaloghn, NO2,
SO2NH2, CN, S02-(C1-C4)alkyl, 502-N=CH- 15NRCl-C6)aIk¥Ik NI-1-S02-(C1-C4)alkyl, NH2,

NH-C(0)-(BEsTad from halosef idalifz SNy orilolRirEsalyhiyile.c (0)NH(C1-C6)alkyl,
C(0)NH2, N, %g%@kﬂﬁéa%g?&ﬂxﬁ e%%@r%})étbéﬁ?@éé)b%%\gﬁ?@%%kﬁ )alkyl,

(C6-C6)heteroaryl, é)heterocyclo_alkyi. (Cf- C&)alkylene-(C6-Ci &aryl, wherein the (€6-Ci &aryl
may e fu@reCalodtitene-OnCip Caihlky, e plalioianl-On(2g 181 pidogeor (CL-C4)alkyl,

0-(C1-C4) Ilgl!l,( 1-C4k Ikylene- -%C -C6)alkyl, (C6-C10)aryl, 0-(C1-C6)alkylene-(C6-C10)aryl, or

may be vigﬁ 9‘&?3?{11 %’%b@ﬁ%— @%@g)%rlkylene-o group whereby a 5-8- membered ring is formed

together with the carbon atoms the oxygen atoms are attached to. 25 More preferred substituents for

(C6-C10)aryl and %C6-Cio)heteroaryl_ are 01-1, halogen, CN,fhen |, 0-phenyl, NH-C(0)-(Ci-C4)alkyl,
&%ﬁ e h

C(0)-(C1-¥RRIRN (ERFoRANEH YR SEATHHIFONA #Ieloxns-Sorqun vhereby
S02-(C1-Ghsadl o B ifd W R stiorieritn Gt biedhe oxygen atoms are

C1-C4)alkylene-0-(C1-C4)alkyl or (Ca-
( 20) a¥tached t(o; and) y (

wherein aryi substituents of (Cg-C1p)aryl, (C5-Cqg)heteroaryl, (C3-Cg)heterocycloalkyl
or (C3-Cg)cycloalky! groups may not be further substituied by an aryl, heteroaryl,
heterocycloalkyl, or (C3-Cg)cycioalkyl containing group;

25

their stereoisomeric and/or tautomeric forms and/or their pharmaceutically acceptable
salts thereof:



WO 2009(156100PCT/EP2009/004421 20 C6)heteroaryl, wherein the phenyl is unsubstituted or
optionally substituted one to three times, preferably once, by OH, halogen, (C1-C4)alkyl or
0-(C1-C4)alkyl. Even more preferred substituents for (C6-C1 &aryl and (C6-C10)heteroaryl are OH,
halogen, CN, phenyl, 0-phenyl, NH-C(0)-(C1-C4)alkyl especially NH-C(0)-CH3, 5 C(0)-(C1-C4)alkyl
especially C(0)-CH3, C(0)-0(C1-C4)alkyl especially C(0)-OCH3, (C1-C4)alkyl especially CF-13 or CF3,
0-(C1-C4)alkyl especially 0-CH3, CONH2, SO2- NH2, S02-(C1-C4)alkyl especially S02-CH3 Or
S02-CF3; Or 502-N=CHNRCi-C4)alkylk especially S02-N=CH-NRCH3)2,  wherein the phenyl is
unsubstituted or optionally substituted one to three times, 10preferably once, b hal :
(Cr-Cayingrei T RGN Mo eSHec BN IRR e SIBGR BRSO o ()
(C6-C10Mhpiryians yaeHacaR: A acteriGbleSallisiraspe s lyriadi-ameRB 4G @dikytbe specially
0-CH3,  halogen or phenyl, wherein th enyl be further substituted one fo three,times, 15
preferabBOHES, %fﬁ#ﬁaﬁ%&eﬁ?’?@ﬁ%ﬂiﬁ%f'ﬁ%@ﬁﬁ?@ﬂﬁa o?%lgga o gfégyéf)éa é%?%g])ecially
0-CH3. sMosidpeeitisethsubstitnentsafod/ (€ Grétdatidrant RE6-Cindpwteediated) diupssae 06l CN,
halogen, (C1-C4)alkyl especially CH3 or CE3..0(C1- ially Or 2 .In
monosu@ﬁi%ﬁ)ﬁ%’ﬂﬁ'&&rﬂ%ﬁﬁg SUBST ﬁ%%’tgéar% é@ﬁ%ﬁ%ﬁ%ﬁ%ﬁ%ﬁ% %‘gé%ig{%]h or the
4-positiopevifitetat Srpdsitoy disdries, ppuphzraliegdrotaiusivaidissasaRA6UR) cepiaraiio
substituents, they can ted | Sngﬁp i SRR 35%15@0‘%89%%&%%&9& 3,4-position
or 3,5-p§§| ?orglﬁ%/egﬁgh%(f]é?ﬁ% sgI c(:,l{a&r“r%‘/ing t re@%ﬁﬁ%@u?ﬁts t%e subs;i'tu_ents can be located in
2,3,4-positiherdsEgsrsiatwe(ersl paatsiamags) pbiiihiung, fhseidibieroivenigilgiRiton.  The

above st%%m?a;sa HOCL IR WSHAH NS RIye RERACinTHY-ARBYCIE-Hia e R BypepFdiprved from
phenyl groups, I.e. phenylene which can be unsubstituted or WO 2009/156100PCT/EP2009/004421

21 substiasiaina, Chrmery rbrtrucivarienRany tiseastyieRR) e 4 s seiAtRBn iRie Sfo

correspoginghap Ry dmiitiaikserisrouitrbkandaliey p& gseupasinxeapinalobengaile/ gam groups
which can’also be unsubstituted or substituted in %éyl %J%?Sgé%t#) as well as in t%eI lkylene -

subgroup@eBRHESEeNSIRtIN SIGHhECH LY/ BRI RETRKES 2BRenyibutylene,
‘1-methyl-S-phgavvBranvione ersidu el HarolidAs, antatiodaealkiylepessatiousitintedr, if not
specified gtherwise, gptionally substituted, one or more times by halogen. If substitu | or
alkylene RiFREEs] &%&@f%@%ﬂﬂéﬁe‘ﬂ?&t& ?i‘n%%?%y tﬂ'z?llg %%%agtﬁ%oéo%scﬁﬁo%%c% romo but
may be sgfrsibice fagifpiaonoetomyauinmuredjseasr i B8 dosteeipatiny inddstien of fluoro.

Preferably.alkylene is not hal r I | halggenated. In
residues ég% ’ﬁel%% ?/I‘vgtrgaﬁ% g?ﬁ%etglgsﬁ gﬁ%@t{%@éggr@% r%gégsh%ﬁf%%@(ﬁﬁ%érﬁ%{aﬁgg%ﬂonalIy
substitutadveméianr fudhetiratates/ta ymweagisamericrrepsingetgiiesive amoesietdsest c(0)ocH3,
NH2, NHEEE DA & M2 (@RlISFATBrairniEGIEaG A sspstiuteg e umber of
substituents'is preferably between 1, 2,3 .

Another object of the present invention is a method of producing a compound of

formula (1).
in another embodiment , the present invention also relates to the use of at least one
c'ompound of formuia (1) and/or a pharmaceutically acceptable salt thereof as defined

above for producing a medicament.

in another embodiment -, the present invention also relates to the use of at least one
compound of formula (1) and/or a pharmaceutically acceptable salt thersof as defined

above in the manufacture of a medicament for the treatment and/or

prevention of hypertension, pulmonary hypertension, ocular hypertension, retinopathy,
glaucoma, peripheral circulatory disorder, peripheral arterial occlusive disease
(PAOD), coronary heart disease, angina pectoris, heart hypertrophy, heart failure,
ischemic diseases, ischemic organ failure (end organ damage), fibroid lung, fibroid
iiver, fiver failure, nephropathy, renal failure, fibroid kidney, renal glomerulosclerosis,

organ hyperirophy, asthma, chronic obstructive pulmonary disease (COPD), adult



or 4, more preferably 1 or 2 with 1 being even more preferred. Preferably an alkylene is not substituted
by one of these groups. More preferably an al‘kyl"élaalkylene is not 20substituted by one of these
groups. Preferably alkyl or alkylene in R3, Rit, R5, R7 and R5 are not substituted. In a further
embodiment alkyl or alkylene in R4 to R15 is not substituted by one of these groups. In residues R3 to

R15 cycliariERastRsRYRMATE fiophrliraispriss: stokmetrreb@h@asmseasftionally

substituted, aRe. O B MARbYAGnGH llon alABRN Ok QGG UHE(ROGHS, NH2,
NHCH3, N(CH3)2, C(0)NH2, C(0O)NHCH3 or C(0)N(CH3)2. If substituted, the number of supstituents is

preferabwmﬁwﬁwiﬁhﬁ%%ﬁamﬁ% SIHBFINR R RRSHORSI@ DRERS R-OS e ferably
cycloalkyl,ahafe iyl iRt Rearenphisulsibiscbakythesambpdimeibmisloalkyl or
30heterocycloalkyl'in R3 to R15 are not substjtuted. In a preferred embodiment a heterocgcloalkyl is
not subsRIRRAHVERSRN GRREORBORREPR TS CRR Mk T e MUT SliBBr fitiimUyepe dissases, AIDS,
2009/156,L00RGHE RRE0MA44Rd2avEfaae e aadBrefeuadaibstilionts ofvsosraas: (C5-C
g-Cio)heteroaryl, ‘£3; 10) Cg)heterocycloalkyl and (CB-CS)cycﬁgglkyl groups as defined before may be
combineB Wit 88E°58198 al and preferred definitions of R1, R3, R4, R5, Rg, R7, Rg, Rg, R10, R11,
R12, R13, R14, R15, n, s, m, r, p and Las described in the following embodiments of a compound of -
- formula (h zhbgrdpbawingrembotlimeniefiaveatopaisn reffiesmalh¢lpsodiathenphardciérize and are
part of the present inventi ' e armula Rl H and the

16 RIS R ARal 08 RURLIER AL SAPMDOUnd.ldeiEy!

‘compoun aracterized by the formula (11) 15 In another embodiment of the present invention R1
is OH armaneiedwipelnmrdicamerEnoa tRPIETo RN pPrevayionef |

2009/15@%9@&%5&@991&%9%@%@@@&&@1&wrmmmfr@rﬂéﬁﬂﬂaaweféﬁhl?1 is OH,
‘includes the corres_pqndiggb_tl%{]tomeric 1-isoquinolone %eéieg%tive which is characterized, by the formula
(111b) (ﬁq%e‘ chronic obstruciive puimonary aisease ( ‘

spinal cord injury, ereciile dysfunction, blood vesssl restenosis, or cancer deveiopment

), cerebral vasospasm, pain,

and progression.

' ‘lh another embodiment. , the present invention also relates fo the use of a compound of
fcirmuia (1) and/or a pharr'naceﬁtic':aliy acceptable salt thereof as defined —abbve in the
mahufacture of a medicament for curative appfoaches associated wﬁh
stemn call or inducad 'pidﬁpotent‘stam cell reatment, improvamant of re'cogniﬁon or for
treatrmant or prevantion of de;iressian. epiiepsy, fibroid heart, renal papillary necrosis,
tubulo-interstitial dysfunction, muliiple séiemsis, vessal stancsis'or‘lipid disorders,
in another embodiment, the present invention also relates fo a medicament comprising
an effective amount of at least one compound of formula (1) and/or a pharmacologically

acceptable salt thereof as defined above, pharmaceutically tolerated excipients and

carriers and, where appropriate, further additives and/or other active ingredients.
The ferm alkyl 2s used in (C1-Cz)alkyl, (C1-Ca)alkyl, or (C4-Celalkyl and the
correspospbnding alkylene substituents are understood zs a hydrocarbon' residue
which can be finear, i.e. straight-chain, or branched and has 1, 2, 3, 4,5, or6 carboﬁ
atoms, respectively. This also applies if an alkyl groi.xp ocours 2s a substituent on
another group, for exampie in an alkoxy group (O-alkyl), S-alkyl or a -O(C1-
Cg)alkylene-O-, an alkoxycarbonyl group or an aryialkyl group. Examples of atkyl

| groups are methyt, Eﬂh)ﬂ: propyt, butyl, penty! or hexyl, the n-isomers of all these
groups, isopropyl, isobutyl, 1-methylbutyl, isopentyl, nao;ﬁentyl, 2,2-dimethylbutvl, 2-
methylpentyl, 3-methylpenty!, isohéxyi, sec-butyl, tert-buty] or teﬁ-—per_nty!. Alkyl or
alkyiene groups may opfionally be halogenated once or more, e.g. alkyl groups may be
ﬂuor&hatad, e.g. perfluorinated. Exampies of halogenated alkyl groups are CHoF,



This tautomeric form is also an embodiment of the present invention. In a further embodiment R1
is NH2 and the compound is characterized by the formula 10(1V) The following further
embodiments equally refer to the compounds of formula (1), (1), 15(111a)%%11b2) andﬂélvl). Ina
preferred em‘ﬁ@%?ﬂgéﬁéﬁ'f is H or OH; more preferably R1 is OH. In one e Sodifent k% s preferably
H, halogen, (C1-C6)alkyl, or NHR". In another 20 more preferred embodiment R3 is H, halogen,
unsubstituted or substituted NH-(C6-C6)heteroaryl, f8nsubstituted or substituted
NH-(C3-C8)heterocycloalkyl or unsubstituted or substituted NH-phenyl. In a even more preferred
embodiment R3 is WO 2009/156100PCT/EP2009/004421 24 unsubstituted or substituted
NH-(C5-CoHieie0bsyhndriainiOf nrCi sn6EHY, aiors(OF ppsdbstituted or substituted NH-phenyl. In
a most preferred embodiment R3 is H. Examples of NHR" substituents in R3 are 5 The asterisk (*)
denotes where the bond is connected to the C-atom of the ring. In a preferred embodiment R4 is H,

halogen, (fHe@halkgh-Tgiehyhindans P hgtrdcintomessiguelaiedesadooinetairR4 is H, halogen
or unsubstituted or substituted (C1- C4)alkyl or (Ci-C2)-alkylene-phenyl, preferably unsubstituted
(Ci-C4)alksraighb AR prrdranhaeBrRIpesré ie § Rarrop doriahhasudrPeamigs st

prefeged-th%%ﬁéﬁf%érﬁghﬁrg%%iﬂcw%baﬁﬁ%%&wf&aamr@%snpﬁtw%sb@hﬁ?Qsﬁtu%wm— Cé)alkyl,
unsubstituted or substitute -C10Q)aryl, substituted or. unsybstitute -C6)cyclo r

unsubstit AW ARIHER ety t(t‘f@-’@lo%g}%%‘fi{ o & ﬁ%%@?&gbé%ﬂéﬁmeg&%ples of R5
are hydrogentatieryl.Chierdchigepoirbimanathylegibytitibdmettivens| ar PyridptativrileThe
(p-methoxy)-phenyl. N-anilin opropyl, tetrazol. 4-methoxy-aniline. In a more preferred
embodim(eé!wzl'%’l‘!?exéy Wa(&éégf%épféj é?eg)%ﬁ%%%yl or (C5-CiO)heteroaryl are unsubstituted. In
an even more preferred embodiment R5 is H, halogen, methyl, ethyl, phenyl, thienyl, or pyridyl,

20mage S?g?é@%i&@ggg%&)ﬂ?@ﬂ!{ﬂ%@é’?&#@&ﬁigm% R3rSoH e is straight-chain

2009/156 421 251n a preferred embodiment R7 is H, halogen, fitrile,
unsubstitupe ¢hranshbdtinte dq@priceR) alky |6 washbs tHtoed anduiteit, Beper(@acCs) dleyGhain

or subsi P e sl e R A G R i b 3=

2-butynyl. The triple bonds may be both internal and terminal.
15  Halogen means fluoro (F), chloro (Cl), bromo (Br) or iodo (1),

The term (C 4-Cg)heteroalkyl or the correspending {C4-Cg)heteroalkylene substituents
are understood as (C4-Cg)alkyl or (C1-Cgjalkylene groups wherein at least one carbon

atom, preferably one or two carbon atoms, more preferred one carbon atom, is
20 replaced by a group selected from O, NH, or S and wherein the nitrogen and sulfur
atoms may optionally be oxidized. The heteroatom may be placed at any position of
the alky! or alkylene group. Examples of {C1-Cg)heteroalky! groups include -CH2-O-
CHg, -CH2-CH2-0-CHp-CH3, -CH2-NH-CH2-CH3, -CH2-N(CH2-CH3)z -CHo-CHa-
CH2-0-CH3, -CH2-CH9-CH2-S-CH3, -CH2-O-CH(CH3)2 , -CH2-0O-CH2-CH2-0-CH3
25  or O-CHy-CHs.

(C3-Cg)cycloalkyl groups are cyclic alkyl groups containing 3, 4, 5, 6, 7 or 8 ring

carbon atoms like cyciopropyl, cyclobutyl, cyclopentyl, cyclohexyl or cyclooctyl, which

can also be substituted and/or contain 1 or 2 double bounds (unsaturated cycloalkyl
30 groups) like, for exampie, cyclopentenyl or cyclohexenyl, which can be bonded via any

carbon atom.



5substituted phenyl, unsubstituted or substituted (C5-C8)heteroaryl, or unsubstituted or substituted
(C3-C8)cycloalkyl. Preferably, alkyl, phenyl or (C8-C8)heteroaryl are unsubstituted. In an even more
preferred embodiment R7 is H, fluoro, chloro, bromo, methyl, ethyl, methoxy, phenyl, nitrile,
cyclopropyl, oY A5 ®8re preferably R7 is H, fluoro, chloro, 10 bromo, FEf28pHetaxy, in
particular H, methyl or chloro. Most preferred R7 is chloro. In a preferred embodiment R8 is H, Cl,
F,-methyl or ethyl. In a more preferred embodiment {28 is H. 15 In a preferred embodiment Rg is R,
OH, halogen, (Ci-C8)alkyl, (C1-C8)alkylene-R’', (C2-C8)alkenyl, (C1-C8)alkylene-C(0)NH-R',
(C1-C8)alkylene-C(0)NH-(C1-C8)alkyl, COON, CONH2, C(0)NH-(C1-C8)alkyl, C(O)NHR',

C(0)-NH-(G BK GSUp s G aloriene: RnePs Y AR dkis Zopppiais alle/!, alkylene

and R" are 20 unsubstituted or substituted. In a more preferred embodiment Rg is OH, halogen, (C1-

C8)alkyl, (emayalmmmwgzﬁsmkehyth@mmInmmﬁem@)mammse%myusemmm' or
CONECIAR G sRs AR Ate s @{wg@ry%@gﬁ%daMgagwrefemw

R9 is OH, alogn -C8)alkyl, COOH, CONHZ2, or 0-CH3, wherein alky tituted or
substituted?Ng Ce%ﬁ'ﬁ@?@‘ﬁw@?éﬁé@%‘%ﬁlBBGI?MEIH‘?R@”WMmtéﬁféhgﬁwﬁﬁféB%Cl -C8)alkyl,

prefergbly figrs-urpdstivtabiCiragiykr MR GIRE2AB31RQA621 1368/ As examples
for these em%odlments Rgis methyl }ghyl rpiropyl |sopﬁ§§9%)H *{fﬁ)H 0 ’]‘((%%4 éél)%%he asterisk (*)

denotes WE@?URH@M]}S connected to the C-atom of the ring. 5 In a preferred embodiment R10 is H,
(C6-Ci 0-(C6-Caryl, 100-(C1-C2)alkylene-(C6-C10)aryl, or (C5-C6)heteroaryl, wherein (C6-C1 &aryl or
(C5-C6)heteroaryl are unsubstituted or substituted. Preferably (C6-Ci &aryl is phenyl. 15 In a more

preferred dMBeARERRAFRAYLAEHP BgRhd Saiuetariainspa daHBIR RosEENy! or
(C5- CG)heﬁ%ﬂ%@g}d&%ﬂ@ﬁtﬁHbGQﬁieﬁHbé&H&Eﬁﬁng 3, 4, 5, 6, 7 or 8 ring atoms in which one or

10 more carbon atoms can be replaced by one or more heteroatoms such as, for example
1, 2 or 3 nitrogen atoms, 1 or 2 oxygen atoms, 1 or 2 sulfur atoms or combinations of
different hetero atoms. The heterocycloalky! residues can be bound at any positions,
for example on the 1-position, 2-position, 3-position, 4-position, 5-position, 6-position,
7-position or 8-position. Also included are the corresponding N-oxides, sulfoxides or

15  sulfones of these compounds.

Examples of (C3-Cg)heterocycloalkyl groups are oxiranyl, oxetanyl, aziridinyt,

tetrahydrofuranyl, tetrahydropyranyi, dioxolanyl, for example 1,3-dioxolanyl, dioxanyl,
for example 1,4-dioxanyl, piperidinyl, pyrrolidinyl, imidazolidinyl, triazolidinyl,

20 hexahydropyrimidinyl, piperazinyi, triazinany!, for example, 1,3,5-triazinanyl, 1,2,3-
triazinanyl or 1,2 4-triazinanyl, tetrahydrothiophenyl, tetrahydro-thiopyranyl, dithiolanyl,
for example 1,3-dithiclanyl, dithianyl, thiazolidinyl, oxazolidinyl, oxathiolanyl, for
example 1,3-oxathiolanyl, morpholinyl or thiomorpholinyl, diazepanyl, for exampie 1,4-
diazepanyl.

25 A preferred (C3-Cg)heterocycloalkyl group is morpholinyl, pyrrolidinyl, piperazinyi,
piperidinyl, oxetanyl or tetrahydropyranyl.

(Cs-Cqp)heteroaryl 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,
30 3 or 4 nitfrogen atoms, 1 or 2 oxygen atoms, 1 or 2 sulfur atoms or combinations of
different hetero atoms. The heteroaryl residues can be bound at any position, for



In a more preferred embodiment R10 is H or phenyl optionally substituted 1, 2 or 3 times, preferably
once, by a group independently selected from C(0)NH2, OH, CN, 20halogen, (C1-C6)alkyl or
0-(C1-Ce6)alkyl, wherein alkyl is unsubstituted or optionally substituted once or more by halogen. WO
2009/156100%CFIE30(H8/004421 27 5 In a preferred embodiment R1EGE/ER2@¥00g8Yalkyl,
(C3-C8)cycloalkyl, or 10(C5-C6)heteroaryl, preferably H or (Ci-C6)alkyl, wherein (C1-C6)alkyl, (C3-
C6)cycloalkyl, or (C5-C10)heteroaryl are unsubstituted or substituted, preferably unsubstituted. In a
more preferred embodiment R11 is H or (C1-C6)alkyl, wherein (C1-C6)alkyl is 15unsubstituted or
substituted, preferably unsubstituted. Even more preferred R11 is Nor methyl. Most preferably R11 is

H. WO 209044563 00RAT FEFRRMO04931R | @%@éﬁf@ﬁfeﬂé%g%ﬁlf@%ﬁ%i%(%&@ﬁ]‘?31" wherein
optionally one Qr more Fggrogen are substituted b%( fluoro; (C3-C8)cycloalkyl, (C5-C6)heteroaryl, or 5

(C6-C10)aR SR AGiR-RES TR Seisttoihriereasyl groHps N an b eh AR Al meeisdor
substituted, Ry RIGIRO I I SEIF¥E 'Qbié&&ié@é&é}@%ﬁfwgié‘ﬁ%gk@%ﬁﬁ%ﬁﬂn GEIgHAPlY

(C6-C10)aryl is phenyl which is unsubstituted or optionally substituted once or twice by a group

selected ifBERSEBAINNGria 2 ieaginarialy saturated.

5 Also included are the corresponding N-oxides, sulfoxides or sulfones of these

compounds.

Suitable (C5-C4g)heteroaryl groups are benzimidazolyl, benzofuryl, benzothienyl,
azaindolyl, benzothiophenyl, benzoxazolyl, benzthiazolyl, benztriazolyl, benzisoxazolyl,
10 benzisothiazolyl, carbolinyl, cinnolinyl, chromanyl, chromeny!, naphthyridinyi,
phthalazinyl, pyridoimidazolyl, pteridinyl, purynyl, quinazolinyl, quinoxalinyl, quinofinyl,
isoquinolinyl, tetrahydroisoquinolinyl, tetrahydroquinolinyl, indolinyl, indolizinyl, indoiyi,
furyl, furazanyl, thienyl, imidazolyl, imidazolinyl, 1H-indazelyl, pyrazolyl, oxazolyl, 1,2,3-
oxadiazolyl, 1,2 4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, isoxazolyi, thiazolyl,
15  isothiazolyi, pyridyi, triazolyl, pyrazinyi, pyrimidinyl, pyridazinyl, pyrazolinyl,
pyrrolyl, 1,2, 3-thiadiazolyl, 1,2 4-thiadiazolyl, 1,2,5-thiadiazolyi, 1,3,4-thiadiazolyl,
tetrazolyl.
Pyridyl stands both for 2-, 3- and 4-pyridyl. Thienyl stands both for 2- and 3-thienyl.
Furyl stands both for 2- and 3-furyl. Also included are the corresponding N-oxides of
20 these compounds, for example, 1-oxy-2-, 3- or 4-pyridyl.

Substitutions in (C5-Cqg)heteroaryl residues can occur on free carbon atoms or on

nitrogen atoms.

25  Preferred examples of (C5-C+p)heteroaryl residues are benzofuryl, quinolinyi, furyl,
thienyl, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, pyridyi,

triazolyl, oxadiazolyl, pyrazinyl, pyrimidinyl, pyridazinyl and tetrazolyl.

A preferred (C5-C 1g)heteroaryl is a (C5-Cg)heteroaryl group. Preferred (Cs-
30  Cg)heteroaryl residues are furyl, thienyl, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl,

thiazolyl, isothiazolyl, pyridyl, triazolyl, oxadiazolyl, pyrazinyl, pyrimidinyl, and



halogen, (C1-C4)alkyl or 0-(C1-C4)alkyl, wherein (C1-C4)alkyl may optionally be 10substituted by
fluoro. In a preferred embodiment R12 is methyl, ethyl, propyl, isopropyl, isobutyl, cyclopropyl,
trifluoromethyl, thiazolyl or phenyl unsubstituted or substituted by (Ci-C4)alkyl or halogen. More
preferred, RTY &s2A4&8591L08thyl, propyl, isopropyl, isobutyl, cyclopropyl, 153CGEBreay/Ptbnally
substituted by methyl or halogen. In another embodiment R10 is H, R11 is H and R12 is phenyl
optionally substituted 1, 2 or 3 times, preferably oncggby a group independently selected from
halogen, (Ci-Ce6)alkyl or 0-(Ci-C6)alkyl, wherein alkyl is unsubstituted or optionally substituted 20
once or more by halogen. In another embodiment R10 is phenyl optionally substituted 1, 2 or 3 times,

preferably Eﬁqgaam OEQERINSIERRARIMY éﬁti%ﬁemrzﬁéﬂqeesmé@a@%yb%%(&in%)@ky"

wherein al unsubstituted or optionally su ed once or more by 25halogen; R11is H and R12
is unsubstidifety{(J3-E8¥u\@ipriglybri(CRC Btk i imktdszdlyin thedalkylwiipweazobyle G2 Srore hydrogen

are subsiiyieg i 14915, CEIARBIAOT RhenY WO 200% 56100RG HE R24P3/004421 20 In

a further embodiment R11 and R12, together with the carbon atom to which they are attached, form a

(C3-C8)cyisexdnihd  wareradigaslhsmutedlor stifstkattiazarérdbbiyinbdedtRyastieaable preferred
the ring is cy5JpREORYIoB SAdbEgEREMbRRINRBHIRALMIOR B2 dpasiRayYidL. the, arrhpg.atom to

which they are attached, form a (C3-C6)heterocycloalkyl ring, which is unsubstituted or substituted.
Preferably RYETUHREY Aete AREIIAGHBYIn TE BYRERY: morpholinyl, piperidinyl, pyrrolidinyl or
piperazinyl. More preferably the heterocyclyl group is morpholinyl or piperazinyl. The formed
heterocycloalkyl group is preferably unsubstituted. 10 In one embodiment of a compound of formula (I)

R13 and RivresgiredeBgriddiily (Fectpiandradd (S Cagifatitato 0l e sidliedare-Ris(@stituted

-C6)alkylene-Q-(C1-C6)alkyl, (C1-C6)alkylene-O-R', C(0)(C1-C6)alkyl, 20 C(0)R',
C(O)(01-c85a|f<§8ﬁ8335*l€é 6’1‘-%6 b?fba ﬁéﬁ*ﬁ?w}t(edl one’or n\gore tim(eg, preferably one
10 to three times, more preferably once, by a group independently selected from

halogen, OH, NO2, N3, CN, C(0)-(C4-Cg)alkyl, C(O)-(Cg-Cqg)aryl, COOH, COO(C1-
Celalkyl, CONHp, CONH(C1-Cg)alkyl, CON[(C1-Cg)alkyl]>, (C3-Cg)cycloalkyl,
{C4-Cplalkyl, (C1-Cg)alkylene-NH(C1-Cg)alkyl, (C1-Cg)alkylene-N[(C 1-Cg)alkyl]2,
(Co-Cglalkenyl, (Co-Cglalkynyl, O-(C4-Cg)alkyl, O-C(O)-(C1-Cg)alkyl, PO3H5, SO3H,
16 SO2-NHp, 8O2NH(C1-Cg)alkyl, SO2N[(C4-Cgalkyl]z, S-(C4-Cglalkyl, SO-(C1-
Cg)alkyl, SO2-(C1-Cg)alkyl, SO2-N=CH-N[{C 1-Cg)alkyl]>, SFs,
C(NH)(NH2), NH3, NH-(C4-Cgalkyl, N[{C1-Cg)alkyl]o, NH-C(O)-(C1-Cg)alky!,
NH-C(0)O-(C1-Cg)alkyl, NH-SO2-(C4-Cglalkyl, NH-SO2-(Cg-C 1g)ary!, NH-SO2-
(C5-Cip)heteroaryl, NH-505-(C3-Cg)heterocycloalkkyl, N(C 1-Cg)alkyl-C(O)-
- 20 (Cq-Cglalkyl, N(C1-Cg)alkyl-C(O)O-(C1-Cglalkyl, N(C1-Cg)aikyl-C(O)-NH-(C1-
Cglalkyl], (Cg-C1plaryl, (C1-Cg)alkylene-(Cg-Cqp)aryl, O-(Cg-C1plaryl,
0-(C 1-Cg)alkylene-(Cg-C1g)aryl, (C5-C1p)heteroaryl, (C3-Cg)heterocycloalkyl,
{C1-Cglalkylene-(C5-Cqp)heteroaryl, (C1-Cg)alkylene-(C3-Cg)heterocycloalkyl,
0-(C4-Cg)alkylene-(C5-Cqp)heteroaryl, 0O-(C1-Cg)alkylene-(C3-Cg)heterocycloalkyl,
25 wherein said (Cg-C1g)anyl, (Cs-Cqg)heteroaryl, (C3-Cg)heterocycioalkyl or
{Ca-Cg)cycloalkyl may be substituted one to three times by a group independently
selected from halogen, OH, NO3, CN, O-(C1-Cg)alkyl, (C1-Cglalkyl, NH2,
NH(C4-Cg)alkyl, N[(C1-Cg)alkyl]2, SO2CH3, COOH, C(0)0-(C1-Cg)alkyl, CONHo,



R', (Ci-C6)alkyl and (C1-C6)alkylene are unsubstituted or substituted. 25 In a further embodiment R13
and R14, together with the N-atom to which they are attached, form a (C3-06)-heterocycloalkyl ring,
which is unsubstituted or substituted. Preferably, a (C3-C8)-heterocycloalkyl is unsubstituted. In a
preferred emBEHAIEATBP% compound of formula (1) R13 and R14 are 30 REEFEAWEAISASE each other
WO 2009/156100PCT/EP2009/004421 30 H, (C1-C6)alkyl, (C3-C6)cycloalkyl,
(C1-C4)alkylene-(C3-C6)cycloalkyl, (Cl-C4)aIkerneg(C6-C10)heteroaryl,
(C1-C4)alkylene-(C3-C8)heterocycloalkyl, (C1-C4)alkylene-(C6-C10)aryl,
(C1-C4)alkylene-0-(C1-C6)alkyl, C(0)(C1-C6)alkyl, or 10 R13 and R14, together with the N-atom to

which they@ecyjantyRshdaDTC(CRIBRYN O TRRINGIeaOUR bR Ar COJalkyl,
(C3-C8)cycloalkyl, (C1-C4)alkylene, (C6-C10)heteroaryl, (C3-C6)heterocycloalkyl, (C6-C10)aryl are

unsubstit @G Saalitiene-(See1e)a8K: Bfe formed heterocyclyl group in R13 and R14 is
morpholinyl, piperidinyl, pyrrolidinyl or piperazinyl. More preferably the heterocyclyl group is
morpholinyl or piperazinyl. In a more preferred embodiment of a compound of formula (I) 20R13 is H,

(C1- ces)a|me(eb}@c@qmwlisoﬁ@bamwww@qm@@dwoﬁu&ﬁwmﬂggmpwlec@@)amw,
C3- | 25(C1-Calkyl | lkyl C6-C10 ryl,
(Cr. ol EHE R B TR0, 185 e I B T e Gygen o 37

attached to; and

wherein ary! substituents of (Cg-C1g)aryl, (C5-C1g)heteroaryl, (C3-Cg)heterocycloalkyl
or (Ca-Cg)cycloalkyl groups may not be further substituted by an aryl, heterocaryl,
10 heterocycloalkyi, or {C3-Cg)cycloalkyl containing group.

Preferred substituents for (Cg-C1g)aryl and (Cs-Cqg)heteroaryl groups are OH, (Cq-
C4)atkyt, O-(C1-Ca)alkyl, O-phenyl, phenyl, C(O)O-(C1-Cg)alky!, C(O)YOH, C(O)-(C+-
Ca4)alkyl, halogen, NOg, SO9NHz, CN, SO2-(C1-Cg4)alkyl, SO2-N=CH-

15 N[(C1-Cg)alkyllp, NH-SO2-(C4-Cg)atkyl, NH2, NH-C(O)-(C4-Cg4)alkyt,
(C3-Cg)cycloalkyl, (C1-Cyq)alkyl-OH, C(O)N[(C 1-C4)alkyl}z, C(O)NH(C4-Cg)alkyl,
C(O)NHo, N[{C4-C4)alkyllp, (C1-Calalkylene-N[{C1-Cq)alkyl],
(C4-Cy)alkylene-O-{C1-C4)alkyl, {C5-Cg)heteroaryl, (C3-Cgiheterocycloalkyl, (C1-
Cg4)alkylene-(Cg-Cqg)aryl, wherein the (Cg-C1g)ary! may be further substituted one to

20 three times, preferably once, by halogen, (C {-Cg)alkyl, O-(Cq-Cg4)alkyl,
(C4-C4)alkylene-O-(C1-Cg)alkyl, (Cg-Cqpiaryl, O-(C4-Cglalkylene-(Cg-C1p)aryl,
or may be vicinally substituted by a O-(C4-C4)alkyiene-O group whereby a 5-8-

membered ring is formed together with the carbon atoms the oxygen atoms are
attached to. |

25
More preferred substituents for (Cg-C1g)aryl and (C5-Cqg)heteroaryl are OH, halogen,

CN, phenyl, O-phenyi, NH-C(O)}-(C1-C4)alkyl, C(O)-(C1-C4q)alkyl, C{O)-O(C1-C4q)alkyi,
(C4-Cy)alkyl, O-(Cq-Cg)alkyl, CONH2, SCo-NHg, S02-(C1-C4)alkyl or SO2-N=CH-
N[(C1-Cg)alkyll2, (C1-Cg)alkylene-phenyl, (C4-C4)alkylene-O-(C4-Cglalkyi or (Cs-



(Ci-C4)alkylene-0-(C1-C6)alkyl, or WO 2009/156100PCT/EP2009/004421 31 C(0)(C1-C6)alkyl.
wherein (C1-C6)alkyl, (C3-C8)cycloalkyl, (C1-C4)alkylene, (C3-C8)heterocycloalkyl, (C6-C10)aryl are
unsubstituted or substituted. 5 In an even more preferred embodiment of a compound of formula (1)
R13 is H or (BiOC8)&KYEENd R14 is H, (C1-C6)alkyl, 10(C3-C6)cycloalky/PCT/EP2009/004421
(C1-C4)alkylene-(C3-C8)cycloalkyl, (C1-C4)alkylene-(C6-C10)heteroaryl,
(C1-C4)alkylene-(C3-C8)heterocycloalkyl, (C1-C4)ajigylene-(C6-Ci &aryl, or
15(C1-C4)alkylene-0-(C1-C6)alkyl. wherein (C1-C6)alkyl, (C3-C8)cycloalkyl, (C1-C4)alkylene,
(C3-C8)heterocycloalkyl, (C6-Ci &aryl are unsubstituted or substituted. More preferrably R13 is H,
(C1-Co)allyl angdedBRY1 ioerdn iHeBRéNI08 (F3dBSHYRaakdpwdeI s (Bsftiaiuhero

(C3-C8)cycloalkyl are unsubstituted or substituted, preferably unsubstituted. In a further embodiment

R13 is H aiher timigsHpeferadyatige Bt dielpgealidit pL-wiadinsl o ©=(€8)dha)rbtYIC3-00cycloalkyl
are unsubgtiuteq MOSIREAET SR TRENE RIS iy 4909188 RGeS R 8pA421 32
halogen, CN, phenyl, O-phenyl, NH-C(O)-(C1-Cg4)alkyl especially NH-C(O)-CHg,
5 C{O)-(C1-Cyg)alkyl especially C(O)-CH3, C(O)-0(C1-Cyg)alky! especially C(O)-OCHg3,
(C1-Cyq)alkyl especially CH3 or CF3, O-(C4-Cy)alkyl especially O-CH3 CONH3 SO2-
NH2, SO2-(C4-Cg)alkyl especially SO2-CHgz or SO2-CF3; or SO»-N=CH-
N[(C1-C4)alkyl]2 especially SO2-N=CH-N[(CH3)2,
wherein the phenyl is unsubstituted or optionaily substituted one to three times,
10  preferably once, by OH, halogen, (C1-C4)alkyl or O-(C1-Cg4)alkyl. ‘

More especially preferred substituents for (Cg-C{g)aryt and (C5-Cqg)heteroaryl groups
are OH, CN, (C4-C4)alkyt especially CHa or CF3, O(C4-C4)alkyl especially O-CH3,
halogen or phenyl, wherein the phenyl may be further substituted one to three times,

15  preferably once, by OH, halogen, (C4-C4)alkyl especially CH3 or CF3, or
0-{C1-C4)akkyl especially O-CH3.

Most preferred substituents for (Cg-C1g)aryl and (C5-Cqg)heteroaryl groups are OH,
CN, halogen, (C1-Cy)alkyl especially CH3 or CF3, O(C1-Cg4)alkyl especially O-CHg, or
20 halogen.

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

25 2 5-position, 2,6-position, 3,4-position or 3,5-position. in phenyl groups carrying three
substituents the substituents can be located in 2,3,4-position, 2,3,5-position, 2,3,6-
position, 2,4,5-position, 2,4,6-position, or 3,4,5-position.

The above statements relating to phenyl groups correspondingly apply to divalent
30 groups derived from phenyl groups, i.e. phenylene which can be unsubstituted or



As examples for the before mentioned embodiments, R13 or R14 are, independently from each other,
hydrogen, methyl, ethyl, propyl, isopropyl, 3-methyl-butyl, 2-methylpropyl, butyl, pentyl,
3,3,3-trifluoropropyl, 4,4,4-trifluorobutyl or a substituent selected from the group consisting of 5  The
asterisk (*) dég BYRRER the bond is connected to the N-atom of the am‘%@%?%ﬁ@ﬂ‘@@mbodiment
R15 is H or (Ci-C6)alkyl, which is unsubstituted or optionally substituted, more preferably R15 is H or
(C1-C4)alkyl, most preferably H. Preferably, the alkykis unsubstituted. 15 In one embodiment of a
compound of formula (I) R6 is absent or the bicyclus or the adamantane formed with R6 is selected
from the group of WO 2009/156100PCT/EP2009/004421 33 (the bond with the dotted line indicates

the positiogugktigtetCRA-PRaAYIEIR] ARLAherdeiskio) 9,arpRI By hicTiBe ab0Rs tuteshenrptionally

substituted by Rg. In a preferred emhodjment the. bicyclus or ad ntane is unsubstituted (n is 0) or is

Substitutod BHGOFPRHRY A5 T SoRB G TR0 DA Z e W EEPLES (i mPles of
arylalkylene groups which can also be unsubstituted or substituted in the aryl subgroup

as well as in the alkylene subgroup, are benzyl, 1-phenylethylene, 2-phenylethylene, 3-
5 phenylpropylene, 4-phenylbutylene, 1-methyl-3-phenyl-propylene.

In residues R3 to R45 an alkyl or alkylene is unsubstituted or, if not specified

otherwise, optionally substituted one or more times by halogen. If substituted, alkyl or

alkylene is preferably substituted one to three times by halogen selected from chloro or
10 bromo but may be substituted by fluoro once or more, e.g. being perfluorinated.

Preferably halogen is fluoro. Preferably alkylene is not halogenated. More preferred an

alky! or alkylene is not halegenated.

In residues Ra to R45 alky! or alkylene is unsubstituted or, if not specified otherwise,

15  optionally substituted one or more times by a group selected independently from OH,
OCH3, C(O)OH, C(O)YOCH3, NHp, NHCH3, N(CH3)2, C(C)NH,, C(O)NHCH3 or

C(O)N(CH3)2. If substituted, the number of substituents is preferably between 1, 2, 3

or 4, more preferably 1 or 2 with 1 being even more preferred. Preferably an alkylene
is not substituted by one of these groups. More preferably an alkyl or alkylene is not
20  substituted by one of these groups. Preferably alkyl or alkylene in R3, R4, R, R7 and

Rg are not substituted. In a further embodiment alky! or alkylene in R4 to R45 is not

substituted by one of these groups.

-In residues R3 to Ry5 cycloalkyl or heterocycloalkyl is unsubstituted or, if not specified
25 otherwise, optionally substituted one or more times by (C1-Cg)alkyl, halogen, OH,

OCHg, C(O)OH, C(O)OCH3, NH2, NHCH3, N(CH3)2, C(C)NHg C(O)NHCH3 or

C(O)N(CH23)2_If substituted, the number of substituents is preferably between 1, 2, 3

or 4, more preferably 1 or 2 with 1 being even more preferred. Preferably cycloalkyl or
heterocycloalky! in R3 to Rg are not substituted. In a further embodiment cycloalkyl or

30  heterocycloalkyl in R3 to Rq5 are not substituted. In a preferred embodiment a

heterocycloalky! is not substituted. In another embodiment cycloalky! is not substituted.



R to The cis and trans isomers in these adamantane residues such as for example in the structures In
one embodiment of a compound of formula (I) R6 is absent, i.e. no bicyclus or adamantane is formed.
In one embodiment m is 2 and s is 2 resulting in a residue within a compound of 10 formula (I) of the
formula WOWQREM/EE180PCT/EP2009/004421 35 in all their stereochenwCaleessnsodazinother
embodiment m is 3 and s is 1 resulting in a residue within a compound of formula (1) of the formula In
a further embodiment m is 2 and s 1. In still another . gmbodiment m is 3 and s is 0. In yet another
embodiment m is 4 and s is 0. 10In one embodimernit'of a compound of formula (I) nis 0, 1, 01 2. More
preferred, nis 0 or 1. Most preferred n is 0. In a preferred embodiment r is 1. 15 In another

embodime i further odime is S(CH2)p,,S(0KC or 502(CH2)11 In
another em%éd%%%ﬁ%%??\lwé?%%%%%ﬁﬂ%ﬁ 6T§§ﬁ%é§&§3§|@:{kﬁﬂﬂﬁi@'
N(CI-C3)alRgpsersriiRcHIRYP a1/ AeatkyChdupateseanaiCa o wikybd Cdrhbiped
N(Ci-C6)aIk?/())ll-(cHZ){‘pJ)}b%eing}IP mﬁmd. A preferred N(C1-C6)alky! is\Ml\ll{‘(ﬁgl-C4)alkyl,emore

preferably NWQ%QWP@WSW@WB?M@H%WF&@ ‘efasarRs.p‘R@teﬁﬁ@oF@mmdimem L is
0(CH2)13-I_J(n anﬁther%r%fr@'{lﬁc’jvﬁt%%%d@qﬂt ‘L pbg a% g;p ég c%ié%@qﬁrtﬁg;@%g'mem L is NH(CH2)P.

Most preferréa'L &20, beihg especially preferred. Prefera |‘§w8?1, 2, or 3, more

prefergd Geatbhdinibrisosiagaragbpreief ésinaddvore preferably, mis 2and sis 2 and L is 0, S or NH,
preferably 0. WO 2009/156100PCT/EP2009/004421 36 In a further embodiment the present invention
relates to a compound of formula (1) selected from the group consisting of

6-[4-(1-Amirte fotipyid glefdhdmepheaf) d)eoyotahmd/ i éplmiudal (ad 2 Hu rtiogpushakacierizeeand

are part of the present invention.

In one embodiment of a compound of formula (1) R4 is H and the compound is

10 characterized by the formula (1)

Rs Rg
Ra P
Na l
H Rg

()

15  In another embodiment of the present invention R4 is OH and the compound is

characterized by the formula (liia)

Rs Z
Nae l
OH Ry

20 UIE),



5614-(1-Amino-cyclopropyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
64[4-(1-aminopropy0-4-phenylcyclohexylioxyl-7-chloroisoquinolin-1(2H)-one, .
6-[4-(1-Amino-butyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
644-(1-Amin8BEILIIN-11 uoro-pheny1)-cyclo-hexyloxy)-7-chloro-2H-isBGHIRBAHSI0®E),
6-[4-(1-Amino-propyl)-4-(4-bromo-phenyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1- 10 one,
6-[4-(1-Amino-propyl)-4-(2-bromo-phenyl)-cyclohegloxy]-?-chIoro-2H4soquinoIin-1- one,
6-[4-(1-Amino-propyl)-4-(4-trifluoromethyl-phenyl)-cyclo-hexyloxy]-7-chloro-2Hisoquinolin-1-one, 15
6-[4-(1-Amino-propy0-4-(2-fluoro-phenyl)-cyclohexyloxy}-7-chloro-2H-isoquinolin-1- one,
614-(1-AntiRe-BERRIHaI 4SNP BERYMAaYSA gwlé?é)f)ﬁfm%ﬂr%h'clﬁ%@w” -1- one,
614-(1-Amino-propy1)-4-phenyl-cyclohexyloxy]-7-methyl-2H-isoquinolin-1-one
206-[4-(1-¥amgapetdigdauidtuers- g Henghingtiohasivatild whicha2thisagtarintid-iydhe,
644-(Ami rghu%wnln ethyl)-4-(4-fluoro-pheny1l)-cyclohexyloxy)-7-chloro-2H-isoquinolin1-one,
614-(1- Amlno 2-methyl-propy1)-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
644-(1-Amino-3-methyl-butyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one, 25
644-(Amino-phenyl-methyl)-4-ph nylﬁ clo- hexyl -7-chloro-2H-isoquinolin-1-one,

6-[4-(1-Amino-1-methyl- ethyl) / DFO- phenyl) ¢ d?ohexylax ]-7-chloro-21-1- isoquinolin-1-one,
614-(1-Amino-cyclopropy4 » Hredsyop y]- -chloro- Zyﬁggqumollnl one,
30644-(1-Amino-ethyl)-4- phnyl C onxy by 2H-isoquinolinpi-one,
6-[4-(1-Amino-1-methyl-eth{P~4d-pheny Iﬁ-hex Xy ( qu‘ﬂﬁhn 4-one, WO
2009/156100PCT/EP2009/0044 7 Rg r

6- (44ammo(cyclopropypmethyﬂ 4- pﬁ@nyl cyclohexyl}oxy) -7-chipragisoquinolin-1(2H)- one,
6-[4-@-Amino-propyl)-4-(4-isopropyl-pheny1)-cyclohexyloxy]-7-cford-2H-isoquinohn-1- one, 5
6-[4-(1-Amino-propyl)-4-(3-methoxy)-phenyl)-cyc qlugxyloxy] -7-chloro-2H-isoquinolin-1- one,

644-(1-Amino 3 brom -7-chlor uinolin-1- one,
6-[4-(1- A%\O-%—?n%hgrf Cofovay %f ?f&é?ﬂ%ﬂé X]%’r‘fé i/)] ed??l'B -2H10isoquinolin-1-one, or

6-[4-(1-Amino-propyl)-4- phenyl cyclohexyloxy] -4- bromo 7- chloro 2H-isoquinolin-1-one; their
o oA ARLIBMENS ol NI RLANRL BRABARE LS ASerRIaPIS RUNSARIRET 10 @
further embodiment a compoun oftormula (1) Is selecte e group con5|s¥ng 0
cis-844-(Xp¥mino-propyl)-4-(4-fluoro-phenyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1- one,
trans-6-[4-(1-amino-propy1)-4- -phenyl)-cyglohexyloxy)-7-chloro-2H-isoquinolin201-on,
cis-644-(1-Amino-cyclopg)pyl) phepyl-cyclohe &y]-?-clpi?{r}o-ZH-isoquinolin-l—one,

L

R12R11

(V)

The foliowing further embodiments equally refer fo the compounds of formula (1), (il)
15 (ila), (iiib) and (V).

In a preferred embodiment R4 is H or OH; more preferably R4 is OH.

In one embodiment R3 is preferably H, halogen, (C1-Cg)alkyl, or NHR'. In another
20  more preferred embodiment Rz is H, halogen, unsubstituted or substituted
NH-(C5-Cpg)heteroaryl, unsubstituted or substituted NH-(C3-Cg)heterocycloalkyl or

unsubstituted or substituted NH»phenyl.'ln a even more preferred embodiment Ry is



Ccis-64[4-(1-aminopropy0-4-phenylcyclohexyljoxy)-7-chloro-2H-isoquinolin-1-one,
trans-614-(1-amino-propyl)-4-phenyl)-cyclohexyloxyj-7-chloro-2H-isoquinolin-1-one,
cis-644-(1-Amino-butyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one, 25
trans-644-(1-waimoshatyd)-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoquinoligeirgneduenss421
Cis-644-(1-Amino-butyl)-4-(4-fluoro-pheny1)-cyclo-hexyloxy]-7-chloro-2H-isoquinolin-1- one,
trans-644-(1-Amino-buty1)-4-(4-fluoro-phenyl)-cyclohexyloxyl-7-chloro-2H-isoquinohnl-one,
30cis-6-[4-(1-Amin-propyl)-4-(4-bromo-phenyl)-cyc éhexyloxy]-7-ch|oro-29-isoquinoI n-1- one, WO
2009/156100PCT/EP2009/004421 38

cis-6-[4-(1-AminozRropyl)-4-(2-hramo: yl?:-c clohexyl x%—?-ch]oro-ZH-isoq uinglinl-one,
cis-6-[4-(1@%%@%%%&-39&@%%%@%1% &X}éﬁ%%o%rﬂog BRURY LFE SRS HNRGMoRA-1-0ne,
5cis-6-[4-(LrAubRatiiap vt sdoAitiuaI NPhBAYA)ICYS e hes prsdnell iaridiinanvinglig+4; one,
Ccis-644-(1-Amino-propy0-4-(2-chloro-phenyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1- one,
cis-644-(1rmmplpssiyihia - swbsiitusate e Ridsd- 7-methyl-2H-isoquinolin-1-one, 10
cis-644-(1-Amino-ethy9-4-(4-fluoro- henyl)-cyclo-hexylow}-?-chIoro-2H-isoquinoIin-l- one,
trans-6-[4-(1-Amino-ethyl)-4-(4-f|u&ﬁ-phnyI)-cycIohexy/I(N( I-7-chloroggH-isoquinolinl-one,
cis-6-[4-(1-Amino-propyl)-4-(3-bfomo™ ~ ] ' ro-%l-isoquinolinlSl-one,
trans-6-[4-(1-Amino-propyl)-4-(3-bro dhloro-2Hisoquinolin-1-one,
cis-644-(1-Arnino-propy0-4-(3-methoxy)=phienytlicyclohexyloxy]y7-ch @Q-\ZHisoquinoIin-l-one, 20
trans-6-[4-(1-Amino-propy1)-4-(3-methoxy-pheny1)-cyclohexylaxy]-7-chloro-2Hisoquinolin-1-one,
trans-644-(Amino-phenyl-methyl)-4-(4-fluoro-pheny1)-cyclohexyloxy]-7-chloro-2Hisoquinolin-1-one,
trans-644-(1-Amino-2-methyl-progy1)-4-phenyl-cycloheryloxy]-7-chloro-2H-isoquinolin251-one,
trans-644-(1-Amino-3-methyl-butyd-4-phe qyrlohexyloxy-chloro-2H-isoquinolin-1- one,

trans-644-(Amino-phenyl-methyl)-4-p yclo-hexyl(,)xy}-ﬂf“I -isoquinolin-1- one, 30
- bro-phenyl)-cycloh > yloxyy]-7-chloro-2Hisoquinolin-1-one,
=

trans-644-(1-Amino-1-methyl-ethyl)-4
5 The asterisk (*) denotes where the bond is connected to the C-atom of the ring.

)-cyclohexylox

WO 2009/156100PCT/EP2009/004421 39

In a preferred embodiment R4 is H, halogen, (C1-Cg)alkyl, or (C{-Co)-alkylene-phenyl.
in a more preferred embodiment Ry is H, halogen or unsubstituted or substituted (C1-
Cg)alky! or (C4-Cp)-alkylene-phenyl, preferably unsubstituted (C4-C4)alkyl or (C1-Co)-

10 alkylene-phenyl. Even more preferred R4 is H or halogen, with H being most preferred.

In a preferred embodiment Rz is H, CN, halogen, unsubstituted or substituted (C4-
- Cglaliyl, unsubstituted or substituted (Cg-C1g)aryl, substituted or unsubstituted
| (C3-Cg)cycioalkyl or unsubstituted or substituted (C5-C 1g)heteroaryl. (Cg-Cqp)aryl is
15 preferably phenyl. Examples of R5 are hydrogen, fluoro, chloro, bromo, iodo, methyl,
ethyl, phenyl, thienyl or pyridyl, nitrile, (p-methoxy)-phenyl, N-aniline, cyclopropyl,
tetrazol, 4-methoxy-aniline. In a more preferred embodiment (C4-Cg)alkyl,
(Cg-Cqp)aryl, (C3-Cgleycloalkyl or (C5-Cqp)heteroaryl are unsubstituted. In an even
more preferred embodiment Rs is H, halogen, methyl, ethyl, phenyl, thienyl, or pyridyl,
20 more specifically H, halogen, methyl, or ethyl. Most preferred Rg is H.



Cis-644-(1-Amino-cyclopropyl)-4-(2-fluoro-phenyl)-cyclohexyloxy]-7-chloro-21-lisoquinolin-1-one,
Ccis-644-(1-Amino-ethyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
cis-6-[4-(1-Amino-1-methyl-ethyl)-4-phenyl-cyclo-hexyloxy]-7-chloro-2H-isoquinolin-1- 5 one,
cis-6-(44aminé{eYerapetidyl) methyl]-4-phenyl-cyclo-hexylloxy)-7-chloro-2 B GEGERHHGMA4Dine,
Cis-6-[4-(1-Amino-propyl)-4-(4-isopropyl-pheny1)-cyclohexyloxyl-7-chloro-2Hisoquinolin-1-one,
100is-6-[4-(1-Amin0-2-methyl-propyl)-4-(4-f|uoro-p&enyl)-cyclohexyloxy]-?-chIoro-2H-
isoquinolin-1-one, and
cis-644-(1-Amino-propyl)-4-phenyl-cyclohexyloxy]-4-bromo-7-chloro-2H-isoquinolin-1- one, and their

stereoisomed L RAGI IS AIBAIEHLIRIP @14/ AL bl DA U g of SIBliR palf R derect. In a

further embodiment a compound of formula (I) is selected fro group
trans-6444@akwhinopliesijlied iryHubghhdedl OyElohEgyidikyl: draine b etituisanoi maivstitote] 20
trans-6444(R)-Amino-phenyl-methyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoguinolin1-one,
cis-6444(§.-1!%mm8!§raﬁ%fﬁﬁﬁﬁ@ﬁ§/a%% G155 72i670- DTS oIt IBH O
cis-6-[4-(( rmlaq@' 0pY MstkRhglisysiol: 2 2H-isequinoling L .
cis-6444(5%%%ntﬁlrj1o-cyclijog%%/megtﬁ%-4-phe%ﬁ%ﬁgg%g{(?)@lﬁgggz -'r}{%%%tggitﬁgli?{l-one,
cis-6444(Rjbrstitiriec pblamy b pyisuisstitiied phenbbtidiedh (R yldy]Httehtany! 26t soguinstiboid dose,
cis-644-((R)-Amino-cyclopropyl-methyl)-4-phenyl-cyclohexyloxy]-7-chlgro-2Hisoquinolin-1-one,
300is-614§f§§§'ﬂ?ﬁ#¥c§ E:%%ﬁﬁﬂ@hﬁlﬁg%ﬁgﬁygﬁv&ﬁé@ﬂ%&@ﬁ%&%ﬁ)ﬁ%fﬁ%éﬁﬁinolin-l-one,
cis-6-[4-((S=litviieethyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one, WO
2009/156100PCT/EP2009/004421 40 . X
cis-6444(R)ANRYFRIMRIR B &BE Aebedmsal Sy s b HivRreshksguhisme maaty!, ethyl
6-(4-[(S)-Aineskf-BHarIPRRAKL yRriBMs ToN e Ry B ele AT e [y
AR L L R e N S
cis-6H}-((Rpind\mietvpropyhithhe iy lpaytiahaxi omgifyt bloohigtd-ibbeptipotierted R, Bnd
cis-614-((St)P-1-Amino-propyl)-4-phenyl-cyc|ohexyloxy]-?-ch loro-2H-isoqu in olin-1-one, their
tautomeri€ Eﬂ'?ﬂs and/or pharmaceutically acceptable salts thereof. 10 In a further embodiment a
compound of formula (1) is selected from the group consisting of
Cis-6-[4-(1-Amino-propyl)-4-pyridin:2syl-cycl loxyl-7-chlorpo-2H-isoquinolin-1-one,
AU R e S R
embodiment Rg is H.

15
Ina préferred embodiment'Rg is R, OH, halogen, (C1—.Cs)alkyi, {C1-Cgalkylene-R’,
(Co-Cglalkenyl, (C1-Cglalkylene-C(ONH-R’, (C4-Cg)alkylene-C(O)NH-(C1-Cg)alkyl,
COOH, CONHp, C(O)NH-C4-Cg)alkyl, C(O)NHR’, C(O)-NH-(C4-Cg)alkynyl, C(O)-
NH(C4-Cg)alkylene-R’, or C(O)N[{C 1-Cg)alkyllp; wherein alkyl, alkylene and R" are

20  unsubstituted or substituted. In a more preferred embodiment Rg is OH, halogen, (C1-
Cglalkyl, {C1-Cglalkylene-R’, (C2-Cglalkenyl, COOH, CONHz2, C(O)NH-(C4-Cg)alkyl,
C(O)NHR', or C{O)N[(C1-Cg)alkyi]o, wherein alkyl, alkylene and R’ are unsubstituted
or substituted. More preferably Rg is OH, halogen, (C4-Cg)alkyl, COOH, CONH2, or
0-CH3, wherein alkyl is unsubstituted or substituted. In an even more preferred

25 embodiment Rg is unsubstituted or substituted (C4-Cg)alkyl, preferably Rg is
unsubstituted (C 1-Cg)alkyl.

Rg may be bound to any carbon atom of the ring including the position where the linker

group L is bound.



15isoquinolin-1-one,
Cis-6-[4-(1-Amino-propyl)-4-(4-fluoro-2-methyl-phenyl)cyclohexyloxy]-7-chloro-2Hisoquinolin-1-one,
cis-6-[4-(1-Amino-propyl)-4-(3,5-difluoro-phenyl)-cyclohexyloxyl-7-chloro-21-1- isoquinolin-1-one,
20cis-6-[4-(1vhorieas- preny1)-4-(3,4-difluoro-pheny1)-cyclohexyloxy]-7-chlaroszkb2isoqeinalin-1-one,
Cis-6-[4-(1-Amino-propyl)-4-o-tolyl-cyclohexyloxyl-7-chloro-2H-isoquinolin-1-one, :
Cis-6-[4-(1-Amino-propyl)-4-(2-trifluoromethoxy-phepy1)-cyclohexyloxy]-7-chloro-2Hisoquinolin-1-one,
25cis-644-( 1 -Amino-propy1)-4-(4-fluoro-3-methoxy-phenyl)-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one,
cis-6-[4-(1- -4 etho heny,1 clohex yl:/ hIoro H4soquinolinl-one,

%anﬁ) Pe%y WOB eX thy? p?weny f( F e>?§%§é§/| 06 %‘P@?

Cis-6-[4- (1 mIino-propy OXy- -2H30isoquinolin-1-o0

ne, cis-614-(1-Amino- propyl) -4- (3,4-dif|uo Renyl)- cyclohexyloxy] -7-methyl-2Hgoquinolin-1-one,
WO 2009/1591%(3%T/EP2009 044 A.Q
Cis-644-(1-Amino=propy1)-2-(3;54difluoro-p )-cyciohexytoxyl-PMgoro-2Hisoquinglitione,

Ccis-6-[4-(1-Amino-propyl)-4-(3,4-difluoro-phenyl):cyclohexyloxyj- 7-fluoro-5-methyl-2Hisoquinolin-1-on
e, 5cis-6-[4-(1-Amino-propy1)-4€(3,5-difluoro- pheny/ﬁ\yclohexyloxy] -7-methoxy-2H-

isoquinolin-1-one, cis-6-[4-(1- %o propyl)cgef2-me oxy%@ cyclohexyloxy]-7-chloro-2H

isoquinolin-1-one -~
cis-644-(1- -Amino- prop)% 4-(4- tnflu*éro -methoxy- phenylﬂcyclohexyloxy] 7-chloro-2H10isoquinolin-1-on

e o R A R G e ez saunain Lone

e, 15¢ks-6-[4-(1-Amino-propy1)-4-(3,5-difluoro-pheny1)- cyclohexyloxy] -5-chloro-211- isoquinolin-1-one,

Ccis-6-[4-(1 ﬁ\rg FRL0RY enyl) cyclohexyloxy]-5,7-dimethy1-2Hisoquinolin-1-one,
cis-644- (Amln -cyclopr %m%ré]%e}?ngﬁ éﬁ uoro-pheny0-cyclohexyloxy]-7-chloro-2H20isoquinolin-1-one

, Cis-6-[4- (H,Arnlno propyl) -(3-trifluoromethyl-pheny1)-cyclohexyloxy]-7-chloro-2Hisoquinolin-1-one,
CIS -6-[4- (1 omorr);?yo -4-(3-trifluoromethoxy-pheny1)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
25 cis-6- [4
-propyl)- qugﬂaq@mgthoxy pheny1)-cyclohexyloxyl-7-methyl-2H-isoquinolin-1-one,

10 O-(C4-Co)alkylene-(Cg-C1p)aryl, or
(Cs-Cg)heteroaryl,
wherein (Cg-C1g)ary! or (C5-Cg)heteroaryl are unsubstituted or substituted. Preferably
(Cg-Cqp)aryl is phenyi '

15 In a more preferred embodiment R1g ts H, phenyl, O-phenyl, or (C5-Cg)heteroaryl,

wherein phenyl or (Cs-Cg)heteroaryl is unsubstituted or substituted.

In & more preferred embodiment Rqg is H or phenyl optionally substituted 1, 2 or 3
times, preferably once, by a group independently selected from C(O)NH3, OH, CN,
20  halogen, (C4-Cglalkyl or O-(C1-Cg)alkyl, wherein alkyl is unsubstituted or optionally

substituted once or more by halogen.

in an even more preferred embodiment R4 is H or pheny! optionally substituted
| independently by a group selected from (C1-Cglalkyl, F, Cl, Br, OMe or CF3_
25  In a most preferred embodiment Ryg is H. In still another most preferred embodiment

R1gp is phenyl. Examples for embodiments of R4g residues are



Cis-6-[4-(1-Amino -propyl)-4-(3-trifluoromethyl-pheny1)-cyclohexyloxy]-7-methyl-2H-isoquinolin-1-one,
Cis-6-[4-(1-Amino -propyl)-4-phenyl-cyclohexyloxy]-7-fluoro-2H-isoquinolin-1-one,
30cis-6-14-(1-Amino -propyl)4-phenyl-cyclohexyloxy]-7-fluoro-5-methy1-2H-isoquinolin-1- one, WO
2009/156100P¢ ﬁ%@g/004421 42 PCT/EP2009/004421

Cis-6-[4-(1-Amino-propyl)-4-phenyl-cyclohexyloxy]-4-benzyl-7-chloro-2H-isoquinolin-1- one,
cis-4-[1-(1-Amino-propyl)-447-chloro-1-oxo-1,2-dihygro-isoquinolin-6-yloxy)- cyclohexylj-benzonitrile,
5cis-3- [141-Amino-propyl)4-(7-chloro-1-oxo-1,2-dihydro-isoquinolin-6-yloxy)- cyclohexyl]benzonitrile,
6-[cis-4-(1-Amino-propyl)-4-(3-methanesulfonyl-phenyl)-cyclohexyloxyl-7-chloro-211-

isoquinolin-1- -ong; Br

6- [(18 4S 58) -5/(1- Amlno propy 1) -5- phenyl blcyclo[2 2. 11hemF% onxy] -7-chloro- 2H10|soqumoI|n -1-on

one,  cis-6-[4-(1-Benzylamino-prapyl)-4-phenyl-cyglohexyloxy]-7-chloro-2H-isoquinolin-1- 20 one,
cis 7-Chloro-644- (1 isobutylamino propyl) -4-phenyl- cyclohexyloxy] -21--f- isoquinolin 1- one,

[2 quor ethyl) -4-(4-fjuoro-phenyl)- cy v oh ony]-7-ch|oro-2H- isoquinolin-1-one,
WO 2009/156100PCT/EP2009/004421 43 '
cis-6-[4-(1-Amino-3- methoxy propyl)-4- (4 -fluoro- phenyl) cyclohexyloxy]-7-chloro- Zt)qumolln -1-one,

H

¥ 1 ¥

30cis-644-(1/Aminc

in a preferred embodiment R4 is
H,
(C1-Ceglalkyl,
(C3-Cg)cycloalkyl, or
10 (Cs-Cg)heteroaryl, preferably H or (C1-Cg)alkyl, wherein (C4-Cg)aikyl, (C3-
Cg)cycloalkyl, or (C5-Cqg)heteroaryl are unsubstituted or substituted, preferabiy

unsubstituted.

In @ more preferred embodiment R44 is H or (C{-Cg)alkyl, wherein (C1-Cg)alkyl is
15 unsubstituted or substituted, preferably unsubstituted. Even more preferred Rq1 is H or

methyl. Most preferably R4 is H.



6-[3-(1-Amino-propyl)-3-(4-fluoro-pheny1l)-cyclobutyloxy)-7-chloro-2H-isoquinolin-1-one, and
5613-(1-Amino-propy1)-3-(4-fluoro-phenyl)-cyclopentyloxy]-7-chloro-2H-isoquinolin-1- one, and their
stereoisomeric and/or tautomeric forms and/or their pharmaceutically acceptable salts thereof. 10In a
further embosimenbaseampound of formula (1) is selected from the group seRsiISiHAG k421
cis-144-(7-Chloro-isoquinolin-6-yloxy)-1-(3,4-difluoro-phenyl)-cyclohexylypropylamine,
cis-1-[4-(7-Bromo-isoquinolin-6-yloxy)-1-(3,4-difluoro-phenyl)-cyclohexyll-propylamine,
cis-l11-(3,5-Difluoro-phenyl)-4-(5,7-dimethyl-isoqui%%lin-6-y|oxy)-cyc|ohexylj- 15propylamine,
cis-111-(3,5-Difluoro-phenyl)-4-(7-fluoro-5-methyl-isoquinolin-6-yloxy)-cyclohexyllpropylamine,
cis-111-(3,4-Diflugro-pheny1)-4-(7-flupro-isoquinolin-6-yloxy)-cyclohexyg-propylamine,
cis-144-(7%r%8{8?%6§u%%>&n- -y o@&y -12(?,5-di_fluoro-phenyl)-cyclohexylI-propylamine,
20cis-1-[4{(S+Ctegsikisounirelindpiimally bikd rdibier AsRRsuh-sxc QisntiRIPRY RdiRe:
cis-144-(7-Chloro-isoquinolin-6-yloxy)-1-phenyl-cyclohexylkpropylamine,

cis-1-[4- (5 (=Dlasaargiastiylinolin-6-yloxy)-1-phenyl-cyclohexyg-propylamine,
cis-1-[4-(7;Rlugtosisaguinolin-6-yloxy)-1-phenyl-cyclohexylppropylamine,
cis-l14-(5g?ﬁlgf@-ﬁgg%ﬁﬁr&lm%-yloxy)-1-phenyl-cyclohexylI-propylamine,

25¢is B A4{CFUpspiinenByéis ea YTl Reiany); LRNERYHEMIORE YA @ENINGY! are
cis-144-(7-Bromo-isoquinolin-6-yloxy)-1-phenyl-cyclohexylj-propylamine,
cis-144-(74nedRstifutriL A Retiied) arpRai diadheleyripmisylaanis C5-Ce)heteroary! are
cis-644-(LALiRQs, 4 leyclohexvloxyl-7-chloro-isoquinolin-1-ylamjne, .
14-(1-Ami#o-pro%&%%ﬁ%%%%%@ﬁe%@-c (c:flb ei?,ﬂ)ﬁg‘g%‘b‘fﬁgﬁn@%ﬁ’%gﬁ}ﬁ%#gﬁ{1’9“0“3“!/
301-Amineb{it:actnoge ep tkjod- Gy m ey sehansd) iavelobrauiigasiiaelinfwi-raHpe, and their
stereoisomeric and/ar tautomeric.f apd/or their pharmaceutically acceptable salts thereof. WO
2009/1561%3?5’?@%1%}%%%&%8215&";&%@ &‘E%‘@H?rﬁ‘ﬁﬁ%%@%%&%@ﬁm%ﬁﬁaﬂyré’%tes toa
compoundcsabidemetpdy)reirsted from the group consisting of '
614-(1-Amino-1-phenyl-ethyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,

6-{4-[Amino-(4-methoxy-phenyl)-methyl]-cyclohexyloxy)-7-chloro-2H-isoquinolin-1-one, 5
6-{4-[Amirio-#phefercep enyddinathy & ¢y domeiioxethiichrom,R ikdpesiyn aiBd@n eeyclopropyl,

644-(Amino-p-tolyl-methyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one, or

644-(AmingIHREATIsiM N iaEolb RERNBRY) unsHRstELeA o sURRitHtaddme (eh Srllebomeric and/or
tautomeriq.]mgf@?ngﬂgggg Hpgéﬁggrr@g@qgt}gg{%@&gpﬁy@ljgpﬁlﬁ f(gg%gg[. i%gﬂﬂt?l,fg{rtc 55 r%rgy 'odiment a

compound of formula (1) is selected fftom the g onsisting o

6-(445-Antinis pianiioptiguieadiyyd)dikiitl et o engtiog lof elloge2 H-isoquinolin-1-one,
6-(441-Amino-1-(4-methoxy-pheny1)-ethyl]-cyclohexyloxy}-7-chloro-2H-isoquinolin-1- 15 one,
644-(1-Amino-1-cyclopentyl-ethyl]-cyclohexyloxyl-7-chloro-2H-isoquinolin-1-one,
6-(411-AnithaceiBanrmpeasiTRey Elabdsyb )7 i fiandRi  de pheniyl-eptineally substituted 1,

2 or 3 times, preferably once, by a group independently selected from halogen,
(C41-Cglalkyl or O-(C4-Cg)alkyl, wherein alkyl is unsubstituted or optionally substituted

20  once or more by halogen.

in another embodiment R4¢ is phenyl optionally substituted 1, 2 or 3 times, preferably
once, by a group independently selected from halogen, (C1-Cg)alky! or O-
(C1-Ce)alkyl, wherein alkyl is unsubstituted or optionally substituted once or more by
25 halogen; Rq4is H and Rq3 is unsubstituted (C3-Cg)cycloalkyl or (C4-Cg)alkyl,
wherein in the alkyl optionally one or more hydrogen are substituted by fluoro: (Cz-

Cglcycloalkyl, or phenyl.



6-(4-[1-Amino-1-cyclopropyl-ethylj-cyclohexyloxy)--7-chloro-2H-isoquinolin-1-one,
6-{441-Amino-1-n-propyl-ethyl)-cyclohexyloxy}-7-chloro-2H-isoquinolin4-one, 20
644-(1-Amino-propyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one , and
644-(Amino-oydamapgienethyl)-cyclohexyloxyl1-7-chloro-2H-isoquinolin-Ipepg;pagilesigsgoisomeric
and/or tautomeric forms and/or their pharmaceutically acceptable salts thereof. 25 In any
embodiments of the present invention one or more or all of the groups contained in the compounds of
formula (1) can independently of each other have ar%gof the preferred, more preferred or most
preferred definitions of the groups specified above or any one or some of the specific denotations

which are comprised by the, definitions of roups.and specjfied apove, all combinations of preferred
definitions,Fréa ﬁ%@g rp‘?éé?r%'glgfr&rﬁgﬁ 5%4@?&%1 ?ﬁ?@?&b‘@ﬁi@%é’ﬁ QRSB B Bieyiasethe
present inmedﬁﬁmtmwgﬁ@@lwefﬁgaﬂrﬁ&nhewmimﬁe%?@%eﬁw{@d,
2009/156100PCT/EP2009/004421 45 includes the compounds of the formula (1) in all stereoisomeric

forms and RfEt@IREY dMsiehetitutnd eMorerpisfrrat thwoinaisl ehadipphppaceutically acceptable salts.
Isoquinoline substitution pattern is numbered according to IUPAC rules: 45 518 The term isoquinolone
and isoquinolinone are used synonymously. All references to "compound(s) of formula ()" herein refer

to corfpouRRSVBhereTeRRAinmamt Tiyi(@rddy 1. teasthes with the tasbapaicindoayhichl theyrare
pharmacejicalacgspiate =2, a0 0c SR SIELCQAELT IS pALnOTD o spivtes.

10Physiologically functional derivatives as described Tierein are also inc ically
acceptabldssfitsabiythvaformes bétbetytiyulrdpmeandiaily thaisorammia angdnarganic salts as
described | ington's Pharmaceptical Sciences (17th edition, page 1418 (1985)). Because of the
physical aé%%?@rﬁ}gagﬁﬁ ?ﬁ%’gﬁd t%ee%’%fﬁb%.g@, *pFJ&#&HS&%%’@QE%%Pa%!%{eﬁg‘?@wﬁmer aria to
sodium, piassazinycdibrifararet helamtiyrivs iy groefeie prefesatie nrisntistitigatoups inter alia to

saltsygf maleic acid, fumaric acid, succinic acid, malic acid, tartaric acid, methylsulfonic acid,
hydrochloric acid, sulfuric acid, phosphoric acid or of carboxylic acids or sulfonic acids, for example as
hydrochloffieeersaRasiBIaM<S rermauad of framsda 20 Retrere Riiparedsdepetaestiyartates,
maleates, fumarates, malates, gluconates, and salts of amino acids, of natural bases or carboxylic
acids. The preparation of pharmaceutically acceptable salts from compounds of the formula (I) which
are capabld of salt formation, including their stereoisomeric forms, takes place in a manner known per
se. The cqgpounds of the formula (1) form stable alkali metal, alkaline earth 25 metal or optionally
substituted ammonium salts with basic reagents such as hydroxides, carbonates, bicarbonates,
alcohBlatd&ardeafibnia or organic bases, for example trimethyl- or triethylamine, ethanolamine,
diethanola(@\%ggamﬁwﬁgmine, trometamol or else basic amino acids, for example lysine, ornithine
or arginine. Where the compounds of the formula (1) have basic groups, stable acid addition salts can

also WO 2Dp@3E6RIORCDHED2IROAIRAA21 46
(C1-Cg)alkylene-O-R’,
C(O)(C1-Cp)alkyl,
20 C(O)R,
C(O)(C1-Cg)alkyene-R",
C(O)N[(C4-Cg)alkyl]o, wherein
R', (C1-Cgjalkyl and (C4-Cglalkylene are unsubstituted or substituted.

25 In afurther embodiment R4 3 and R14, together with the N-atom to which they are
attached, form a (C3-Cg)-heterocycioalky! ring, which is unsubstituted or substituted.

Preferably, a (C3-Cg)-heterocycloalkyl is unsubstituted.

in a preferred embodiment of a compound of formula (1) R43 and Rq4 are

30 independently of each other



be prepared with strong acids. Suitable pharmaceutically acceptable acid addition salts of the
compounds of the invention are salts of inorganic acids such as hydrochloric acid, hydrobromic,
phosphoric, metaphosphoric, nitric and sulfuric acid, and of organic acids such as, for example, acetic
acid, benzenssnltomiasbenzoic, citric, S5ethanesulfonic, fumaric, gluconic, glyegliegisaiduieric, lactic,
lactobionic, maleic, malic, methanesulfonic, succinic, p-toluenesulfonic and tartaric acid. The
hydrochloride salt is a preferred salt. Salts with a pharmaceutically unacceptable anion such as, for
example, 10 trifluoroacetate likewise belong within t 8 framework of the invention as useful
intermediates for the preparation or purification of pharmaceutically acceptable salts and/or for use in
nontherapeutic, for example in vitro, applications. The present invention also includes physiologically
functional dérivatives of a 15 compound of formula (I). A physiologically functional derivative as used
herein refels t6CaaiioHysiologically tolerated derivative of a compound of the formula (1) of the
invention, for exam I(? a V\L—oxide, which on administration to a mammal such as, for example, a
human is a{ﬁ@-é&ﬁgﬁﬁ ?ﬂrﬂ% tly or indirectly) a compound of the formula () or an active metabolite
thereof. 2 ' g!!'g&ug,, CH iNatives include prodrugs of the compounds of the invention,
as descri&g%@ﬁample, ﬁ%%?ggasg@}f, Chem. Pharm. Bull. 1994, 42, 57-61. Such prodrugs can
be mefabolZeCipialvpleoa(Egripopihdtertasytivention. These prodrugs may themselves be active or

not. 25 The_ inventign relates,to o unds of the formula (1) in the form of their stereocisomeric forms,
. which inclggé'rééé%tlg ?é@a?fé&%%%wg d mixtures, pure enantiomers and diastereomers
and mixturg§1mgwﬁgfghéb@j§c¢1%§)am,e compounds of the invention may also exist in various
polymorphous forms, for example as amorphous and crystalline polymorphous forms. All

polymorphGers-€etiakwame 2040/1-581ethyC T/EP2009/004421 47 of the compounds of the invention
belong witE@;&frﬁanﬁQrk of the invention and are a further aspect of the invention. If radicals or
substituents becn8reThan once in the compounds of the formula 5(1), they may all,

independerty, ehdrR@hesaethbaaitasiatbmasiMLARE i@%ﬁ@aﬁ@&,@@ﬁe&lmﬁlégesem
invention also relates to the compounds of the formula (I) and/or their pharmaceutically acceptable
salts and/dISsERSYRICRIYS 3P Uise as pharmaceuticals (or 10 medicaments), to the use of the

compoundgidrthie Qf{ngg)élpcﬁﬂﬁt‘-%t gmmp@gﬁi@ﬂﬁwgp@?@ssg%%%%y prod rugs for
S

the production of pharmaceuticals for the treatment and/or prévention of diseases asSociated with
Rhokinase @adi@ iraieraiyaisahicdd(SiedCnindant ergatisnibstitiedindighitstitaiachosphatase, i.e. for the
treatment and/or prevention of hypertension, pulmonary 15hypertension, ocular hypertension,
retinopathy, and glaucoma, peripheral circulatory disorder, peripheral arterial occlusive disease

(PACB), cBrefemabhetie fiswasehetegicyghdaorisp e & HpperRaphy rhemhdédiytepisehidimyt; diseases,
ischemic organ failure (end organ damage), fibraid lung, fibroid liver, liver failure, nephropathy,
inclucing FEHSHAb R AR N R AR WA RSP RO o
20failure, wliperdilriey, renal glomerulosclerosis, organ hypertrophy, asthma, chronic obstructive
pulmonary disease (COPD), adult respiratory distress syndrome, thrombotic disorders, stroke, cerebral

vasospasm, cerebral ischemia, pain, e.g.
in a more preferred embodiment of a compound of formula (1)

20 RqaisH, (C1-Cglalkyl, (C3-Cg)cycioalkyl, or (C4-Cg)alkylene-(C3-Cg)cycloalkyl; and
R14 is
H,
(C1-Ce)alky!,
(Cz-Cg)cycloalkyl,
25 (C1—C4)aEky!ene-(CQCg)cyclanky!,
(C4-Cy)alkylene-(C5-C1g)heteroaryl,
(C1-Cg)alkylene-(C3-Cg)heterocycioalkyl,
C1-Cgalkylene-{Cg-C1p)amyi,
(C-;-C4)aikyiéne-0-(C1-Cg)alky!, or



neuropathic pain, neuronal degeneration, spinal cord injury, Alzheimer's disease, premature birth,
erectile dysfunction, endocrine dysfunctions, arteriosclerosis, prostatic 25 hypertrophy, diabetes and
complications of diabetes, metabolic syndrome, blood vessel restenosis, atherosclerosis,
inflammation yaoitaiymeie diseases, AIDS, osteopathy such as osteoporasigyiptaehianof digestive
tracts with bacteria, sepsis, cancer development and progression, e.g. cancers of the breast, colon,
prostate, ovaries, brain and lung and their metastases. 30 WO 2009/156100PCT/EP2009/004421 48
prevention of hypertension, pulmonary hypertensioﬁ3,1fibroid liver, liver failure, nephropathy, renal
failure, chronic obstructive pulmonary disease (COPD), cerebral vasospasm, pain, spinal cord injury,

erectile dyﬁ@c&on blc%gd vessel restenosis, or cancer development and progression. 5 In a further
embodime é ﬁi/%ﬁl K¥hiso relates to the use of a compound of formula (1) and/or a

pharmaceygj ltethe [ i E?qi’ ] ||, or induced
PR i ot s R G R i S R
depressior{Cepilapsanyilansid:hedrstitetsal d0pabitidngatecrosis, tubulo-interstitial dysfunction, multiple
sclerosis, vessel stenosis for example carotid stenosis or lipid disorders. The present invention
furthermore relates to pharmaceutical preparations (or pharmaceutical compositions) which contain an
effective amamevéatiesspostertédcamtpntinttof Sie fesmplauty antianhiiarinarmaceutically acceptable

salts and a.,pharm ically acceptable carrier, i. e. one or more pharmaceutically acceptable carrier
substance%zéﬁ \S/é_ﬁéfggf&\é)a@daﬂ%]es (or excipients). The pharmaceuticals can be administered

orally, for gxgqmigle in the form of pills, tablets, lacquered tablets, coated tablets, granules, hard and
soft gelatin capsules, 20solutions, syrups, emulsions, suspensions or aerosol mixtures. Administration,
however, ¢&n also be carried out rectally, for example in the form of suppositories, or parenterally, for
example iqu;a}vggguﬁw,, 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
ointm@nts (GaniRisydpatriures, 25 or in other ways, for example in the form of aerosols or nasal

sprays. TL]&%%I'&%%?? ggggbor_?a}%atci: Cpsl according to the invention are prepared in a manner known
per se and familtar to’one ieddi e ar y harmaceutically acceptable inert inorganic and/or organic

carrier sut(ﬁqr(cgyamwéaéq@gltty@@p@j@@gggg in addition to 30 the compound(s) of the formula (1)
and/or its (their) pharmaceutically acceptable salts and/or its (their) prodrugs. For the production of

pills, tablet§; T snad aadpiatgaapiealilies it is possible to use, for example, lactose, corn
starch or derivatj 945 PCT/EP2009/004421 49 thereof, talc, stearic acid or its salts,
KRN R

etc. Carrier substances tapsules and suppositories are, for example, fats, waxes,

semithlid ey elkytaveld oy ritardened oils, etc. Suitable carrier substances for the
production of solutigns, for example injection solutions, or of emulsions or syrups are, for example,

water, salifBesiRéharSapkekdCpdimrydorivde(Gcn aligdensiulesE sibstaspmdnalieic. Suitable
carrier sul{é@[@f@%{g@gﬁ@ggg étémBPéHBéi&ﬁ?é’& are, for example, copolymers of glycolic acid
ep

and lactic acid. armaceutical preparations normally contain about 0.5 to about 90 % by weight
of the compounds of the formula (I) and/or their

More preferrably Rq3 is H, (C1-Cg)alkyl and
20 Rs4is H, (Cq-Cglalkyl or (C3-Cg)cycloatkyl, wherein (C4-Cg)alkyl or (C3-Cg)eycioalkyl

are unsubstituted or substituted, preferably unsubstituted.

in a further embodiment R13 is H and
R14 is H, (C1-Cg)aikyl or (C3-Cg)cycloalkyl
25 wherein {(C4-Cg)alky! or (C3-Cgjcycloalkyl are unsubstituted.

Most preferred R43 and R4 are H.



pharmaceutically acceptable salts and/or their prodrugs. The amount of the active 10ingredient of the
formula (1) and/or its pharmaceutically acceptable salts and/or its prodrugs in the pharmaceutical
preparations normally is from about 0.5 to about 1000 mg, preferably from about 1 to about 500 mg. In
addition to th&'@@t¥FfaPedients of the formula (1) and/or their pharmace@GaAip0®/asEeptable salts
and to carrier substances, the pharmaceutical preparations can contain one or more additives such as,
for example, fillers, disintegrants, binders, Iubricant%Qwetting agents, stabilizers, emulsifiers,
preservatives, sweeteners, colorants, flavorings, aromatizers, thickeners, diluents, buffer substances,
solvents, solubilizers, agents for achieving a depot effect, salts for altering the osmotic pressure, 20
coating aGRSI&;AAEeanis LA FRMASRAHABINRALTRYE RAGUIKS Al iR () and/or
their pharmaceutically acceptable salts. In case a pharmaceuticaltprepa %tlon contains two or more

compoundiash grechoathela (ydregesicoety fetiyiinpliviglascprapyt rSimetiyaintal, 2-spewific overall

pharmacolQgj ile T I parat Qr example, a hi tent compound
with a shor@g@é Igrﬁalﬁon %c@t@rﬁﬁfﬁ ﬁ@%ﬁ%ﬁﬁﬂaﬁ ngr%-a it%bac%l%%{oggjr%‘ 0 ?é%g‘? otency.
The flexibilf§péitatedmeenssiirgefo the choice of substituents in the compounds of the formula (1)
allows a great deal of control over the biologicagand physico-chemical properties of the compounds
and thus allows the selection of such desired cdpabounds. Furthermore, in addition to at least one
compound of the for (30 and/or @ mageutically ageéeéptaple salts, the pharmaceutical
preparations can alsp conjain one or mjore other therapeutica prophylactically active ingredients.
WO 2809/156100PCT7/EP20091004421 58 When using the compounds of the formula (1) the dose can
vary within wide limits and, as is customary and is known to the physician, is to be suited to the

individual conditionsi each individual case. l¢depends, for example, onthe specific compound
employed, on =m- and sev of the dig e to bd, ont tle and 5 thesgchedule of
administrafieq, eren whether ari acute or ghwonic conditjeri i treated okwhether pr@&éﬁs 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 adult weighing about 75 kg is from

about 0.01 toJabout 100

, preseral about 0.1 to about 50 mg/kg, in particular from about
. O, (infeach case i \mg er kg of bogy Wweight). T ilyplose can be divided,
in particulak\in the case of thé.administrat n of relatiyely la oy%veral, for example 2, 3
or 4, part a mlﬁis,trations. As @gal, depending\on,ind| tetlaMsehaviortm e necessary to deviate
upwards or downwards from the daily dose indicated. 15 Furthermore, the compounds of the formula
(I) can be used as synthesis intermediates for the preparation of other compounds, in particular of
other pharfhacasticakdt}ide niogre tibats, ibibbraresaliininalug o tdhe-saimpeumdsphie formula |, for
exam le by introduction of substituents or modification of functional groups. 20 Compounds of formula
() may be made in the following manner:  Compounds of the general formula (I) can be assembled
from a suitalsipsanhrdiswatRaggaibotinOndiehpiyl whsolidblyraubsiiuted oyapadndgmine moiety.
Isoquinoline d.ispquinolone Iili(:5 (%é)r %)H)ea Ing a useful residue for coupling in 6-position, can
be obtaingé'%%%ﬁcggw/%rﬁeweﬁ ﬁﬁt\fw S fof e a@ﬂfﬁé@@e@ﬁ?%@?%f Jﬂ-%&i@cﬁﬁ%b&- Synthesis
2005, 15, pelafkgBianmhsdkMAAegnd references 30 cited therein. Isoquinolines can also be converted
to isoquinolones by methods described in the literature e.g. WO 2007/012421 or WO 2007/012422,
like conversion of a suitable isoquinoline into the corresponding N-oxide with an oxidating agent like

15 in one embodiment of a compound of formula (1) Rg is absent or the bicyclus or the

adamantane formed with Rg is selected from the group of



WO 2009/156100PCT/EP2009/004421 51 hydrogen peroxide or metachloro perbenzoic acid and
subsequent conversion into the corresponding 1-chloro derivative by a chlorinating agent like
phosphorous oxy chloride, followed by displacement of the chlorine by an alcohol under basic
condition like¥@ditaitpagithoxide in methanol or conversion into the corresponairgo2idesdzisoquinolone
by for example treatment with ammonium acetate in acetic acid at elevated temperature. Also the
N-oxide can be directly converted into the correspopging 1- alkoxy derivative by reacting it with a
suitable chloroformiate in an alcoholic solvent like methanol in presence of a base like triethylamine. It
is understood, that the hydroxyl-group in 6-position of (ii) can be liberated at a suitable stage of the

synthesis %ﬂ from 10 treatment of a corresponding 6-methoxy derivatjve with lewis acids like
aluminium c ?ri  or borog,}@_bromide . 1R46 rthermore U H-isdgif olones can be
converted int taply protects ' C

THF, or conversion of the saith2%4 isoquinolorexiinto thei y treatrrentith a

chlorinating agent like phosphorous oxychloride, fbllowed ' chlorind-by an
gthoxiggip methand® b is undersﬁf , that residues
ated in the starting mat $-20 f ¢ synthesis of

be introduck i ter stage\¢.g. by

synthesis for a cycloalkyl amine substituted isoquinolinone ( ribed below in an
exemplary fashion, but does not limit the present invention. The cycloalkyl amine substituted
isoquinolin%fin (for examBiE0 ompound V) can be synthesized via a variety of methods. The following
general schema Y illustrates some-30 of the possible ways to access the isoquinolinones, but does not
limit the pres ention. 2Q 6-Fluoro-isoquinolones (i), for example substituted by R3, R4,
R5, R7, and/ eing 5 fopNfistdnce independently from each other substituents like hydrogen,
alkyl, alkoxy orkadide, can bexeagcted with suitable R13/ R14 substituted amino alcohols wherein R13/
R14 are independelntly from each bther for example hydrogen, alkyl or a protecting group like for
example Boc or Cbz in the presence of base such as DBU, cesium carbonate, or sodium hydride at

temperatuys BAKIRLABRINiR HACALS lepbifleh gqqﬁéaﬂqﬁggﬁ%ﬁgﬁgﬁﬁ({g% Optionally,

this conversion can already be performed at earlier stages of the sy eacting a suitable
intermediatsidite3 understood, that this may require in case of unprotected isoquinolones protection on
the nigog or oxygen of the isoquinolone moiety by suitable methods, like reaction with suitably
substituted alkyl or benzyl halides in the presence of base. 15 Alternatively, the amino alcohols can be
coupled to 6-hydroxyHsoquinolones, such as (i), under inversion of the hydroxyl bearing carbon center
of compounds like (ii), #tgr protected with a suitable protecting group 0 or unprotected, via a
Mitsunobu tead KO Z]QQQ/15610OPCT/EP2009/004421 53 using triphenylphosphine and
dialkylazodicafg atés such gs Bliethylazodicarboxylate or diisopropylazodicarboxylate in a suitable
solvent like ma» Of \of toluene. The products like (iv) obtained via these methods can then
either be liberated fo tlverfonipe ofgype (v) or, if a suitable amino functionality is present, be
reacted with 5 suitable aldehydes or kéfortés in the presence of a reducing agent like sodium
triacetoxy borohydride;*sodium borohydride or sodium cyanoborohydride in a suitable solvent and in
the presence of a water Withdrawing agent like molecular sieves or a suitable ortho ester. This amino

roup may haye.to be ljberated in an initial step, like for example acidic removal of Boc-groups.
I%urtrf) erm &yglg\ﬁ IS HI f.g&g%%ﬁrb%ntxonglly snR)stututed by g.p in a preferred embodimen thep

bicyclus or adamantane is unsubstituted (n is 0) or is substituted once (n = 1).

10 Preferably the unsubstituted or substituted adamantane has the following structure



10 acylated by reacting it with a suitable acid chloride in the presence of a base like triethyl amine or
I-1ICinig's base or by reacting it with a suitable carboxylic acid in the presence of a base like
triethylamine or Hunig's base and a coupling reagent like EDC, PyBOP or TOTU. In case of use of
protected isoQuiNRIRNGS, Gleavage of the used protection groups is 15reqU|re to liberate the desired
isoquinolone (v). This liberation, however, can be performed before or aftér the reduative ‘amination
step, depending on the nature of the used aldehyde / ketone and the protection group used.
Isoquinolone derivatives like (v) can be obtained as3dee bases or as various salts like for example
hydrochlorides, hydrobromides, phosphates, trifluoroacetates, sulfates or 20 fumarates. The salts
obtained can be converted into the corresponding free base by either subjecting them to ion exchange
chromatography or fdd example by alkaline aqueougtreatment and subsequent extraction with suitable
organic solvents M kefor example methyl tert. b sther, chloroform, ethyl acetate or isopropanol/
dichloromethang % 3 gyyness. 25 The cycloalkyl amine moieties
Friet ethotlS: TEhe following general schemes
illustrate some of t .-\of-a-'s- ways to access the an aut do not limit the present invention. It is
ﬁ/é‘& ¢ exévifaldty, compounds shown in the
schemes 30 and exemlary reagent given in the text By appropriate alternative compounds or
reagents or to omit or a&ju;ynthetlc steps }?/{hen appropriate. WO 2009/136100PCT/EP2009/004421
54 The synthesis of a cycloalkyl. aminoalcohol (iii) is described exemplary in schemes 2 and 3 but does
not limit the scope éif substituents in the present invention. A cycloalkyl amine moiety (iii) with a
3 mine subunit can for example be accessed starting from a suitably substituted
ic 5carhbe substituted with functionalities as alkyl, alkoxy, or acetals. To
itantéd, the nitrile can get functionalized in alpha-position by reaction with
kgtfescribed in the literature (Organic Process Research & Development, 5(6),
fot e %mb\lga%uﬁtable fluorinated aryl compound and a suitable base like
Qdium hydride in an inert 10solvent like toluene. Alternatively, a suitable

587-592; 2001), hém
KHMDS, LiHMDS or

nucleophile like aryl lithitin reagents can be reacted with a suitable ketone (xvi) to give the

correspon@m&c&@%%q%ﬁ%?&%%% 9% (the c%%r%st%%nsddgg nitr, Ie Vlezn%ig?rﬂ ent with

reagents like TMSCN
structures

NRHRM
5 Rio and Riz are included.
in one embodiment of a compound of formula (I} Rg is absent, i.e. no bicyclus or

adamantane is formed.

In one embodiment m is 2 and s is 2 resulting in a residue within a compound of
10 formula (1) of the formula '



for 12,1 =H 15 Scheme 2 Another option is construction of the cycloalkyl moiety for example by
Dieckmann condensations like described in the literature (Lednicer et al, J. Med. Chem. 1980, 23(4),"
424-30; DeGraffenreid et al., J. Org. Chem. 2007, 72(19), 7455-7458) to give 20ketones like (xii), that
can be conveMBadMdSthelr acetals (vii) by treatment with diols like ethyleRCEHIBP2009¢8#Hbe directely
converted into the corresponding alcohols using WO 2009/156100PCT/EP2009/004421 55 suitable
reductive agents like sodium borohydride in a suit solvent like methanol, ethanol or THF. The
obtained nitrile can then be for example further converted as described in schemes 2 and 4. NC R10
R660 R9)6 O\ The functionalized nitrile (vii or xvii) can then for example be directly reacted with
suitable nyclappilesdoL thedrtiagdystiaa of functional groups R11 and R12, for example 10lithium
organyls or Grignard reagents to give compounds like (viii or iii). A suitable N- protecting group like
t-butyloxycarbonyl .or benzyloxycarbonyl may or may not be attached after this step depending on the
nature of fheasigHineRiblgiRaditheis e dts of hsuigrs e s ileWithpt ReédrpBdrd ihium
organyls can be used as nucleophiles activated by addition of lewis acids like titanium isopropoxylate
and 15cefafERACAEE BHIBDYIR H, the intermediate imine formed on addition of the nucleophiles
can be isolated and reduced by suitable regiictive agents like cyanoborohydrides or borohydrides in

In a further embodiment mis 2 and s 1. In still another embodiment mis 3 and s is 0.

In yet another embodiment mis 4 and s is 0.

10 In one embodiment of a compound of formula (I} n is 0, 1, or 2. More preferred, nis 0

or 1. Most preferred n is 0.
In a preferred embodiment ris 1.

15 In another embodiment L is O(CHz)p. in a further embodiment L is S(CH>)p,
S{O}CHz)p or SO2(CHy)p. In another embodiment L is NH{CH.)p, N[(C1—
Ce)alkyl](CHz)p, N[(C3-Cs)eycioalkyl(CHz)p, NI(C1-Cs)alkylene-aryi}{CHa)p or Ni(Cy-
Ca)alkylene-(C5-Cg)heteroaryl]l(CHz)p with NH(CH2)p, N(C-Cg)alkyl-(CH2)p being
more preferred. A preferred N(C4-Cg)alkyl is N(C4-Cg4)alkyl, more preferably NCH3 or

20 NCHgzCHg3 with NCH3 being more preférred. in a preferred embodiment L is O(CHa)p.

In another preferred embodiment L is S{CH2)p. in a further embodiment L is NH(CH,)p.
Most preferred L is O, S or NH with O being especially preferred.

Preferably p is 0, 1, 2, or 3, more preferred 0 or 1, with 0 being most preferred;
25

More preferably, mis 2and sis 2 and L is O, S or NH, preferably O.



20 (vii) can be reduced to the aldehyde (x) by suitable hydride donor reagents like
diisobutylaluminiumhydride in cold organic solvents such as diethylether or toluene and converted to
appropriate imines (xi) like benzylimines or N-tert-butanesulfinyl imines via a lewis acid catalysed
reaction with switadaty:Bgnetionalized amines. These imines (xi) can then b@%%%l@ﬁpitable
nucleophilic reagents like lithium organyls, 25Grignard reagents or trimethylsilanes in combination with
tetraalkyl fluorides to introduce a variety of substituents like alkyl, cycloalkyl or heterocyclyl groups.
The keto functionality can then be liberated by met®§ds known to the person skilled in art, for example
by treatment with agueous acids like acetic acid or hydrochloric acid in WO

2009/156100PCT, EP20§%{%04421 56 acetone mixtures, and subsequently reduced to the

correspontilrRy HIESHFSRRAC PSRt DR RISIeT ARMEHBRIRRIaS 2 diraemenednr plfemeste (ke
borohydridegeintedchbolshictrebypdionsiaing épluene at deep temperatures. 5 This liberation, however,

the used nihie ATATTHE BLBBH A HETrP D RORE S Beb DA M
functionali:zeel. ge_nerally only one__i_somer (cis or traq_s) is obtained in _high selectivit_y. For the
s S e B AR SRR R o e
skilled in &rt{EhtiraaywanesHremdarmidnepyme}-hetrorystethiiainsiyRidirers, NC R10 0 R9)n
oo naie AT AR AR,
possible v@agﬂ;%-%eéeesbmaéa(ﬂnﬂ%f%ahaaﬂgﬁwmﬁm@wbzmlm@ealﬁdﬁpqm@ptin—'i~one,
2009/156 PRPGTARRIPRANIA422-BromR pREANELRIRE MR ehioro-2H-isoquinolin-1-

10 one,
6-[4-(1-Amino-propyl)-4-(2-bromo-phenyl)-cyciohexyloxy]-7-chloro-2 H-isoquinolin-1-
one,
6-[4-(1-Amino-propyl)-4-(4-trifluoromethyl-phenyl)-cyclo-hexyloxy]-7-chloro-2H-
isoquinolin-1-one, '

15 6-[4-(1-Amino-propyl)-4-(2-fluoro-phenyl)-cyclohexyloxy}-7-chloro-2H-isoquinolin-1-
one,
8-[4~(1-Amino-propyl)-4-(2-chloro-phenyl)-cyciohexyloxy]-7-chioro-2H-isoguinolin-1-
one,
6-[4-(1-Amino-propyl)-4-phenyl-cyclohexyloxy}-7-methyl-2H-isoquinolin-1-one,

20 6-[4-(1-Amino-ethyi)-4-(4-fluoro-phenyl)-cyclohexyloxy]-7-chioro-2H-isoquinolin-1-one,
8-{4-(Amino-phenyl-methyl)-4-(4-fluoro-phenyl}-cyclohexyloxy}-7-chlero-2H-isoquinolin-
1-one,
6-[4-(1-Amino-2-methyl-propyl)-4-phenyl-cyclohexyloxy]-7-chioro-2H-isoquinolin-1-one,
6-[4-(1-Amino-3-methyl-butyl}-4-phenyl-cyclohexyloxy)-7-chloro-2H-isoquinolin-1-one,

25  6-[4-(Amino-phenyl-methyl)-4-phenyl-cyclo-hexyloxy]-7-chioro-2H-isoquinoiin-1-one,
6-[4-(1-Amino-1-methyl-ethyl)-4-(4-fluoro-phenyl)-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-cne,
8-[4-(1-Amino-cyclopropyl)-4-(2-fluoro-phenyl)-cyciohexyloxy}-7-chloro-2H-isoquinolin-
1-one,

30 6—[4—(1—Amino~ethyl)-4—phenyl-cyciohexyloxy]-?~chIoro»zH—isoquihoEin-1-one,
6-[4-(1-Amino-1-methyl-ethyl}-4-phenyl-cycio-hexyloxy}-7-chloro-2H-isoquinolin-1-one,



R10 R" R12 R6/'TN(R9)ri6 SH R9), OH R9), 6 I' 2 (XV)(xiv) Scheme 5 For
instance, the hydroxy functionality of a compound (iii) can be converted to a thiol 5 via a Mitsunobu
reaction using thioacetate and subsequent basic cleavage with a suitable base, leading to amino

moieties of type txiv)i skigse thiols can - after coupling to suitable isoquinglipop 65%%%2 seful
reaction conditions like for example in a similar fashion as described above in scheme 1 for the

coupling of (iii) - then be used to obtain compounds of formula (I) with the linker unitL =S - or
optionally be oxidized via 10 methods known to the3derson skilled in the art to the corresponding
sulfoxides and sulfones (for obtaining compounds of formula (1) with the linker unit L = SO and SO2)-
The corresponding amines can be accessed via a reductive amination step starting from ketones such
as com poﬁpr‘{&'([&"?ﬂf'?ﬁ?l@ﬂ?@%iﬁﬁ%@%@ﬁ?%@ﬁ@%&%ﬁ’e@l@m@s@géiﬂtqme‘H@tﬁhm
triacetoxy degohydride, sodium borohydride or sodium 15 cyanoborohydride in the presence of a water
ves or a suitable ortho ester. In general, protective groups that

withdrawi %gtin like moIeCLﬁg{Cée € > g

may still b& presert iR H ¥ beté RRMBY TRRABY s GYHRE sX¥eRsh b ipknaenssrsinglinstindard
proceduresn&or example, tert-butyl WO 2009/156100PCT/EP2009/004421 58 protecting groups, in
particylar a tertsbutoxycarbonyl grau ichjs a protectign form of an amino group, can be

depro ectegdf, |,I21 gé%'v"}é)n%rg ?Hfg"?h@ ﬁrﬁ? @fkﬁﬁépw‘ﬁ?%%ﬂ%ﬁ&mﬁ%rﬁe F‘B%?c’%m:‘ ‘geﬂi’.%@'%ﬁéady
explained@after the coupling reaction also functional groups can be generated from suitable precursor
groups. INedioR. @3- 0 §AQ i I ) _5;& ly, acceptable salt.gr. a prodrug of a compound
of the formula ‘(I) can thg)n%yf ?;arrqgetgl OBL@ g)yg ﬁ%ﬁ%ec ro?é:l‘égs i"’i}a ge%ReIParﬁ Are. %t%ﬂnf?ﬂ?f re
containing®8%inal compound of the formula (1) or an intermediate is worked up and, if desired, the

product isgt[gqum%_@yrﬁgﬂﬂwﬂp@@gﬁ%% &g@,\%* ng.}%%ﬂ M Arbor example, a

synthesized compound can be purified using well known’methods such ds crystallization,
chromatodFaRHPAITveRS Phase-high performance liquid chromatography (RP-HPLC) or other

methods @& BepBratiinbhssed)iarshamplycrRihdxg1Ba. 4 BAsuR0T BHIRRBADHY A dR-$RROUNd.
Similarly, Well k?own. methods S&JE?E \f&%\%&,l and mass spectrometry 15 (MS) can be used for

characterizIRg & compaund o RearsHor HRel RRPERY JFGERERRIeNe various

embodimeatts dhéhegiresent invention and are part of the present invention.

15 In a further embodiment a compound of formula (I) is selected from the group
consisting of ,
cis-6-[4-(1-Amino-p ropyf)-4-(4-fluoro-phenyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-
one,
trans-6-[4-(1 -amino-propyl)-4-(4-fluoro-phenyl)-cyclohexyloxy}-7-chloro-2H-isoquinolin-

20 1-on,
cis-6-[4-(1-Amino-cyclopropyl)-4-phenyi-cyclohexyloxyl-7-chioro-2H-isoquinolin-1-one,
cis-6-{[4-(1-aminopropyl)-4-phenylcyclohexyljoxy}-7-chioro-2H-isoquinolin-1-one,
trans-6-[4-(1-amino-propyl}-4-phenyl}-cyclohexyloxy]-7-chioro-2H-isoquinolin-1-one,
cis-6-{4-(1-Amino-butyl)-4-phenyl-cyclohexyloxyl-7-chloro-2H-isoquinolin-1-one,

25  trans-6-{4-(1-Amino-butyl)-4-phenyl-cyclohexyloxyl-7-chicro-2H-isoguinolin-1-one,
cis—s-[4-(1~Amino-butyi)~4~(4-ﬂu0ro-phenyl)acycio-hexyloxy]»7~ch!oro-2H-isoquino!in—‘i-
one, '
trans-6-{4-(1-Amino-butyl)-4-(4-fluoro-phenyl)-cyclohexyloxyl-7-chloro-2H-isoquinolin-
1-one,

30 cis-6-[4-(1-Amin-propy!)-4-(4-bromo-phenyl)-cycichexyloxy]-7-chioro-2 H-isoquinolin-1-
one,



Cis and trans nomenclature in the title of the respective compounds refer to the relative configuration
of the - [CRiiRidrNPiaRia residue and the L-residue at the cycloalkyl ring. This convention is
maintained for the respective precursors. 25 cis-4-Hydroxy-1-phenylcyclohexanecarbonitrile (1) HO
WO 2009/156400R@G/T#E82009/004421 59 To a suspension of 4-cyano-4-phempexaiahexanone (25 g,
125 mmol) in absolute ethanol (1 L) was added sodium borohydride (9.5 g, 251 mmol) portionwise
over 30 minutes. The resulting mixture was stirred at room temperature for 2 hours, ice was then
added and the crude mixture stirred for another hout8Ethanol was evaporated 5 under reduced
pressure, and the resulting agueous layer was extracted with dichloromethane. The organic layer was

dried over sodi Iphate, filtered and concentrated under reduced pressure. The crude product
cis-4-hydréX %ﬁ%{gﬁﬂvaﬁ?@&@é'&r@éﬂmﬂéot([ﬁ"g)ﬁmﬁml%ﬁfgﬁhﬁf%%ﬁé’ﬂ'&% [8omer) was

used in theli e, step without any further purification. Rt = 3.99 min (Method 8). 10 Detected mass: 202
(M+1-11. cis:-4-Cyangrd-phenyicyclohexyl.acetate (2) 15 0 To a solution of
cis-4-hydrgg(syl-]q?g/@n%}rgf/%?oﬁé rﬁé%ggg%ﬁﬁjr(ﬂ'éoae%g"go eﬁﬁh’(ﬁ (f??m s SRR 2o mL) were
added acesoauinplifideqoel mL, 1.2 mmol) and 4- dimethylaminopyridine (0.024 g, 0.2 mmol). The
reactign mixtuseyvas glirned 29 emne 0 ur d then evaporated to dryness. A
saturated aque%usegolution @%ﬁ%icar&@%@gé éjﬂﬁ%’?@%ﬁ%%@ 'ﬁ?ro ué?%%lﬂrmlénrﬁfxture

was extract8&.with dichloromethane. The organic layer was dried over sodium sulphate, filtered and

evaporate@a@@[&l{@%ﬁ%ﬁféﬁﬁﬂ%%t%ﬁ@@i %&aéﬂ@@%@éﬁhﬁmﬁg%ﬁlﬁﬁé@l%ﬁ&W‘th Oto

40 % ethyl acetate in cyclohexane) to give 3.3 5 Cis-4-cyano-4-phenylcyc acetate
(containin@&pprox. 10% of trans isomer). Rt = 7.34 min (Method 9). Detected mass: 266 (MNa+). WO

2009/156169BGF/ERLONMANEAN-BP Bisng-ChAbHBRARAPTaRkthd-pherRuisyFehs4basetate (3) 0 5

10 cis-6-{4-(1-Amino-ethyl)-4-(4-fluoro-phenyl)-cyclo-hexyloxy}-7-chloro-2H-isoquinolin-1-
one,
trans-6-[4-(1-Amino-ethyl}-4-(4-fluoro-phenyl}-cyclohexyloxy]-7-chloro-2H-isoquinolin-
1-one, |
cis-6-{4-(1-Amino-propyl)-4-(3-bromo-phenyl}-cyclohexyloxyl-7-chloro-2H-isoquinolin-

15 1-one, '
trans-6-{4-(1-Amino-propyl)-4-(3-bromo-phenyl)-cyclohexyloxyl-7-chioro-2H-
isoquinolin-1-one,
cis-6-{4-(1-Amino-propyl}-4-(3-methoxy)-phenyl)-cyciohexyloxy}-7-chloro-2H-
isoquinociin-1-one, |

20  trans-6-[4-(1-Amino-propyl)4-(3-methoxy-phenyl)-cyclohexyioxy]-7-chloro-2H-
isoguinolin-1-one,
trans-6-{4-(Amino-phenyl-methyl}-4-(4-fluoro-phenyl)-cyclohexyloxy}-7-chiore-2H-
isoquinolin-1-one,
trans-6-{4-(1-Amino-2-methyl-propyl)-4-phenyl-cyciohexyloxyl-7-chloro-2H-isoquinolin-

25 1-one,
trans-6-{4-(1-Amino-3-methyl-butyl}-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoquinatin-1-
one,
trans-6-[4-(Aminc-phenyl-methyl)-4-phenyl-cyclo-hexyloxy}-7-chloro-2H-isoquinolin-1-
one,

30  trans-6-{4-(1-Aminc-1-methyl-ethyl)-4-(4-fluoro-phenyl)-cyclohexyloxyl-7-chloro-2H-
isoquinolin-1-one,



A 250-mL three necked round bottom flask equipped with a temperature probe and an argon line was
charged with cis-4-cyano-4-phenylcyclohexyl acetate (2, 3.39g, 13.9 mmol) and anhydrous
tetrahydrofuran (140 mL). The resulting solution was cooled to - 75C and titanium (IV) isopropoxide
(4.5 mL, 15. 3ty e dded dropwise while 10 the reaction temperatuf€ Tarmieg4seiow -70C.
Once the addition was completed, ethylmagnesium bromide (3M in diethyl ether) (10.2 mL, 30.6 mmol)
was added dropwise. The mixture was stirred at -7Qf for 10 minutes and then allowed to slowly warm
to room temperature, while stirring was continued for another 30 minutes. At this stage, boron
trifluoride etherate (3.5 mL, 28 mmol) was added, and stirring was 15 continued for 1 hour. Water (14

mL) was a&e%iliq'@wmBvc}%e;Wﬂqm&%ﬁ%@%%?%?g@ggggéggz}_&g@m%f\ 10% ad. NaOH

solution was added to the resulting clear mixture u e product was
extracted WRFHRMG &8RS, The combined organic extracts were dried over anhydrous sodium

sulphate. efgeéw@mﬁnﬁa-efﬁhﬁ@sausle%@w@kﬁém?m%d?h@aahiﬁerﬁmmaphy on silica

20 gel (eluting with 0 to 100% ethyl acetate in cyclohexane) to yield 0.65 g of cis-4-(1-
aminocyclGiSrap L2AmBRy e SHubet-RbeRy=CocingyiRmsiHoarodikisedyinglis-b74
(M+I-Bt). dME 2009/156100PCT/EP2009/004421 61
cis-4-(1-Amingcyclopropyl)-4-phenylcyclohexanol (4) HO Tq a sqlution_of ) L
cis-4-(1-arfiim 6%&&5@&&"5&@@!’&@%&% ai”é:Ygi,O&‘?ﬁ?}?)%'Hﬁ%\Wﬁ%WBHg’ﬂ'i@fhanol
(20 mL) wdsomdded sodium methoxide (0.5 N in methanol) (8.7 mL, 4.3 mmol). After stirring for 72
hours at roemstempe 5 tign mixture. was cooled ta 0C..a 1M salytion,of hydrochloric acid
in diethyl ec%rek? ﬁndq m ﬁwgséggﬁggga@di%ﬁgﬁ%%:ﬁﬁgn cifl{;ey %’Fgé"c%‘?f%%@’xéigm?e’?é ff. The filtrate was
concentraigdquiilintdeoed pressure, and the resulting crude product was triturated 10with a

et AR 0] Bietb oY tndihg bl Al RRIROIRIER I IIBHERIB G5 SAR RS

cis-4-(1-aminocyclopropyl)-4-phenylcyclohexanol as th min (Method 8).
Detected rﬁ&%‘.‘@é@‘(ﬁﬂ%ﬁ'ﬁcisA-(LAminocy(_:lopropyl)-4-(2—f|uor_ophenyl)cyclohexanol (5) 1-12N
Utilizing tf@@@pﬁﬁiﬁ%iﬂ@%&&ﬂ%ﬁ&%&%@é@{iAxﬂ@lz%&%ﬂ%m&ﬂ&éh-isoquinolim-

aminocyclopropyl)-4-(2-fluorophenyl)cyclohexanol (5) was obtained as the hydrochloride
(contamin8 with 4% of trans isomer) starting from 4-cyano-4-(2- fluorophenyl)cyclohexanone. Rt =

0.66"min (eiheirgtdpesariamt rossd /2 G(iorhtnc 10MA2008/3bHEROPHERIERR20A84N04421 62
15  acceptable salts thereof.

In a further embodiment a compound of formuia (1} is selected from the group of
trans-G—[d—((S)-Amino-—phenyl-methyi)-tt-phenyl~cyclohexy[oxy}-7—ch[orc—ZH-isoquinoiin-
1-one, _

20  trans-6-[4-((R)-Amino-phenyl-methyl)-4-phenyl-cyciohexyloxy]-7-chloro-2H-isoquinolin-
1-one,
cis-6-[4-((S)-1-Amino-propyh-4-phenyl-cyclohexyloxy}-7-chloro-2H-isoquinolin-1-one,
cis-6-{4-((R)-1-Amino-propyi)-4-phenyl-cyclohexyloxy]-7-chioro-2H-isoguinolin-1-one,
cis-6-{4-({S)-Amino-cyclopropyl-methyl}-4-phenyi-cyclohexyloxy]-7-chioro-2H-

25  isoquinoiin-1-one,
cis-6-{4-((R)-Amino-cyclopropyl-methyl)-4-phenyi-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one, |
cis—S—[4-((R)-Amino-ncyclopropyl-methy!)-tl«phenyi~cyclohexy|oxy}—7—'chloro-ZH—
isoquinolin-1-one,

30 cis-8-[4-((S)-Amino-cyclopropyl-methyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one,

cis-6-[4-({S)-1-Amino-ethyl)-4-phenyl-cyclohexyloxy}-7-chloro-2H-isoquinolin-1-one,



cis-4-(1-Aminopropyl)-4-phenylcyclohexanol (6) 5 To a solution of _
cis-4-hydroxy-1-phenylcyclohexanecarbonitrile (1, 1.0 g, 4.97 mmol) in anhydrous toluene (100 mL)
was added dropwise a solution of ethylmagnesium bromide (3M in diethyl ether, 10 mL, 30 mmol). The
reaction mixti¥e wegisetiixed overnight, then poured onto ice. The resultipgrmxbgssovas extracted
with diethyl ether, the organic layer was dried over sodium sulphate, filtered and concentrated under
10reduced pressure. To a solution of this crude proguct in absolute ethanol (100 mL) was added
sodium borohydride (0.257 g, 7.5 mmol). The reactioh mixture was stirred at room temperature for 2
hours, agueous 1 N I-ICI was then added until pH=1.3. Ethanol was evaporated under reduced

_pressure, ujti S washed with diethyl ether, then neutralized with a
saturated g’q%%%%ﬁ?c%ﬁ]ﬂnﬁ%arHﬁi%ﬁ%%&fﬁ%ﬁ%ﬁﬂ'%ﬁi%@qk r'é 33N alByPEfher and
chloroformf-$éibaetieiniy-(Fieoniiaodomethidlay cleharytoryie d-olierauitirogsissitiut sulphate,

filtered ang,gyaporated to dryness. The crude product was dissolved in 15 mL of methanol and HCI
(4N in dioxané)[é%.Q mL) was added dropwise. The suspension was stirred for 30 min, then evaporated

to drynessSd4/lEf-683®d bflerraphanvintsionpr oepkisyleyethierandi@naintimydrochloride
(contagningjgsl with 10% of trans isomer). Rt = 2.59 min (Method 8). Detected mass : 234 (M+H+).
cis-4-(Methox methox¥)-1-phenylcyclohexanecarbonitrile (7) WO 2009/156100PCT/EP2009/004421
63 A stirreﬁ'%"gr&‘fré%'f PO RPR FURREBY-eY g Aissrrdaiipra 28 -ispagindiminenavas cooled
to 0 C andamghydrous DMF (6 mL) was added before the mixture began to freeze. A solution of

cis-4-hydroxy.1- 2 ylcyclohexanecarbonitrile (1, 3g. 14.9 mmol) in anhydrous DMF (30 mL) was
e 1 (RS R R OGP - B3I Pl was
then addethditiauismeri@fdnarahtiierphduravadicatig aathy plibie ddRs\Wasrado room temperature

while gtirring was continued overnight. The mixture was poured onto cold aqueous sodium bicarbonate
solution, then extracted with diethyl ether. The organic layer was dried over sodium sulphate and
evaporated! Fieribercnirodiment asqoumitieendyof feomard)dplsplentsticatOtoe igoyteld 2.29 of the title
compoundcdﬂggtyng%min (Method 9). Detected mass: 246 (M+H+)
cis-4-(1-Amino-1-methylethyl)-4-phenylcyclohexanol (8) 15 HO, A suspension of commercial

anhydrouseflfn(drivhine-praayRebay ritn- &1 om v i) drebitpTo-EHasoauipoliasheaged to 45C

for 3 h undRg-BignYTONSBIH RGeS BUBMRNMD RERIBNARI9RBR RIAAEFatHIG aadreated with

R LI S S ey
cis-8-[4-(1-Amino-propyl)-4-(4-fluoro-2-methyl-phenyi)cyciohexyloxy}-7-chioro-2H-
Esoquinoiip-?-one, _ o
cis-6-[4-(1-Amino-propyl)-4-(3,5-difiucro-phenyl)-cyciohexyloxy]-7-chloro-2H- |
isoquinolin-1-one, _

20 cis~6—[4~(15Amino~propyf)—4-(3,4~diﬂuoro-pheny!)—cyc!ohexyioxy]~7—chIcro-ZH-
isoguinolin-1-one,
cis-6-[4-(1-Amino-propyl}-4-o-tolyl-cyclohexyloxy]-7-chioro-2H-isoquinolin-1-one,
cis-6-[4-(1-Amino-propyl)-4-(2-triflucromethoxy-phenyl)-cyciohexyloxy]-7-chloro-2H-
isoquinolin-1-one,

25  cis-6-[4-{1-Amino-propyl)-4-(4-fluoro-3-methoxy-phenyl)-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one,
cis-6-{4-{1 -Amino-propyl)-4-(3-ethoxy-phenyl)-cyciohexyloxy]-7-chloro-2H-isoquinolin-
1-one,
cis-6-[4-(1-Amino-propyl)-4-(3-methoxy-4-methyl-phenyl)-cyclohexyloxy]-7-chloro-2H-

30  isoquinolin-1-one,
cis-6~[4-(‘§~Amin0—propyl)—4-(3,4-diﬂuoro—phenyl)—cyclohexy!oxy}-?—methyi—ZH~
isoguinolin-1-one,



phenylcyclohexanecarbonitrile (7, 1 g, 4.08 mmol). After cooling to -10 C, a 1.5 M solution of MeLitiBr
(6.79 mL, 10.2 mmol) in diethyl ether was added dropwise over 20 minutes, then the resulting brown
slurry was stirred for an additional 20 min. The reaction was quenched by addition of concentrated
NH4O0H (2.6 Y2 F¥¥EF260min. The 25 yellow suspension obtained was alRSI&EPESO%BI#M2E0 room
temperature, stirred for 30 min, diluted with THF and then filtered. The wet cake was rinsed several
times with THF. The combined filtrates were then cgpcentrated to almost dryness, diluted with
dichloromethane and washed with 0.1 N NaOH. The organic layer was dried with sodium sulphate and
evaporated. WO 2009/156100PCT/E132009/004421 64 The crude mixture was suspended in a

mixture of gResianal ARiRd-H A IRAUE AR - eV LV IBRSHISE R Siighizl room temperature.

After evaporation of methanol and filtration, the filtrate was concentrated to dryness to yield 0.38 g of a
crude mix{SPYPAIB R mpound (8). Rt = 2.43 min (Method 9). Detected mass: 234 (M4-1-1+). 5

6,7-difluoraéiaqﬁihylﬁ\iﬁm@ﬂﬁﬂikﬁ}ﬂ)@%).‘i%diﬂuoro—pheny!)ncyclohexy!oxg}»ﬂﬂuoro—5-»methyt-2H—
[1-(3,4-DifJuoro.-Z-hneéhE?}ghenyI)-methyIidene]-2,2-dimethoxyamine (40) 10
3,4-dif|uor'39ﬁ'ﬁlpe 9T e %tldehyde (26 g, 166 mmol) was dissolved in toluene (182 mL) and reacted

with Bamirisdeptd(tiamie girpiy(eBidiod p heayinoad) drsymngPr-sipragiorcid (3.2 g) for 2

hours in a;Dean-Siark apparatus. The solution was allowed to cool down, extracted with saturated

sodium bicar%?ghate solution, water and brine, dried over sodium sulphate and evaporated to dryness

to give 40@iscPolféal ki Tyt ofi-(Za ok thex/ twhwittyolohethdoxdsfichtoon-21)

: 3,4-Dif|uoggéamlpwl-z,2-dimethoxyethy|amine (41) 20
[1-(3,4-Difluoro-2-methylphenyl)-methylidene]-2,2-dimethoxyamine (40, 40.4 g) was dissolved in

ethanol (2?%@15%%ﬁ%ﬁﬁﬂy&hﬁdémm@qmmprQd@m@mmmséc$tm'm@Hvas

contipledigygumelit- Fanworkup, acetic acid was added until 25 no gas evolution could be observed.

Then the sohg:ré] v/@? evaporated to dryness, WO 2009/156100PCT/EP2009/004421 65 taken up in
dichlorom&H3A& AHE WG daR s atdist Eotions mbsrybnzye brrimghé-shierowth water. The

organic Ia;mqwiasm_uasm@,with brine, dried over magn_e_\siu_m sulphate and evaporated to dryness. The
(3.4 D T R e B B B R B RB S asiRen aty
3,4-Difluoresguinetinybenzy1-2,2-dimethoxyethylamine (41, 37.8 g) was dissolved in

15 cis-6-{4-(1-Aminc-propyl)-4-(3,5-difluoro-phenyl)-cyclohexyloxy]-5-chioro-2H-
isogquinolin-1-one,
cis-6-[4-(1-Amino-propyl)-4-(3,5-diflucro-phenyl)-cyclohexyloxy}-5,7-dimethyl-2H-
isoguinolin-1-one,
cis-6-{4~{Amino-cyclopropyl-methyl)4-(4-flucro-phenyl)-cyciohexyloxy}-7-chioro-2H-

20  isoquinciin-1-one,
cis—8-—[4~(1-»Amino—propyi)~4~—(3-triﬂuoromethy!-phenyl)-cyclohexyioxy}-?-chioro—zH-
isoquinolin-1-one,
cis-6-{4-(1-Amino-propyl)-4-(3-triflucromethoxy-phenyi)-cyclohexyioxyl-7-chioro-2H-
isoquinolin-1-one,

25  cis-6-{4-(1-Amino-propyl)-4-(3-trifluoromethoxy-phenyl)-cyclohexyloxy}-7-methyl-2H-
isoquinolin-1-one,
cis-6-[4-(1-Amino-propyl)-4-(3-trifluoromethyl-phenyl)-cyciohexyloxyl-7-methyl-2H-
isoguinolin-1-one,
cis-6-[4-(1-Amino-propyl}-4-phenyl-cyclohexyloxy]-7-fluoro-2H-isoquinolin-1-one,

30 cis-6-{4-(1-Amino-propyl}-4-phenyl-cyclohexyloxy]-7-fluoro-5-methyl-2 H-isoquinclin-1-
one,



10 dichloromethane (100 mL). Pyridine (42 mL) was added. At O C a solution of ptoluenesulphonyl
chloride (36.8 g, 193 mmol) in dichloromethane was added dropwise. The reaction was allowed to
warm to room temperature and stirring continued until conversion was complete. For workup, the
reaction mixtd#re Mag@iuted with dichloromethane (100 mL) and extractedptwigeMikdsplY!
hydrochloric acid, twice with 15 sodium bicarbonate solution and once with brine. The organic layer
was dried over magnesium sulphate, evaporated to dryness to give crude product as an orange oil
(68.3 g). This was used without further purification. ‘9(“5 6,7-ditluoro-5-methyl-isoquinoline (43) 20
Aluminium trichloride (112 g, 838 mmol) was suspended in dichloromethane (250 mL) at 0 C. A

solution of N-(34-diflyoro-2-methylhenzy1)-N-(2,2-dimethoxyethyl)-4- methylphenyl-sulphonylamine
(02, 68.3 G e T e D LS R e ARV T RSP BB . for 2
hours, beforebeing cooled to 0 C and poured on ice. The organic layer was separated, and the
aqueous layeyextracied: W/ é(lgf/_ . L/EP2009/904421.66 twice. more wit _
dichloromgﬁanilis%pﬁrﬁcﬂﬁg\%lgr 3: 41T e%%gﬁéﬁe%%ggaﬁ%%égei%% Ig?t}gcgeﬁ%ge with saturated
sodium bicdi#ehax!sbrrEnnENE dried over magnesium sulphate, before filtration and evaporation

gave §3.5 g0ocrude dark,Br 2mirsQlid predust This Ik ror raphy on silica gel.
Elution with eth g 5q acetate/hBem?gai (&CHQ@%%B;C? %&3:@5’@ ga\ecg '%&g" igﬁé’)ﬁhgerg‘ﬁe ompound 43 as a
tan-colourE¥IRXYH2eH295 IR (Method 10). Detected mass: 180.1 (M+W). The Isoquinolines in the

following tglfieisupra -phiaaaskoyiployanactanianrsaatl ﬁ@gw@m@mg for-pysyihesis of 43.

Comp. No. Startin% cqén ound Product Chemical Name [M+1-1.] FR/ [min] Method 3,5-dimethyl-
5,7-dimetHyRH %1 18
6-[(15,45,55)-5-(1-Amino-propyl)-5-phenyi-bicyclo[2.2. 1Jhept-2-yloxy]-7-chioro-2H-

10  isoquinolin-1-one, _
6-{(1R,4R,5R)-5-(1-Amino-propyl)-5-phenyl-bicycio[2.2.1thept-2-yioxy]-7-chloro-2H-
isoquinolin-1-one,
cis-6-[4-(1-Benzylamino-propyl)-4-phenyl-cyclohexyloxy]-7-methyl-2H-isoquinolin-1-
one,

16 cis-6-[4-(1-Diethylamino-propyl)-4-phenyl-cyclohexyloxy]-7-methyl-2H-isoquinolin-1-
one,
cis—7~Methyl—6~{4-(‘i-pro'pylamino—propyl)-4-(3—triﬂuoromethyl-phenyl)—cyciohexyloxy}-
2H-isoquinolin-1-one,
cis-6-{4-(1-Benzylamino-propyl)-4-phenyt-cyclohexyloxy}-7-chloro-2H-isoquinofin-1-

20 one,
cis~?-Chioro~6-[4—(1—isobutylaminO«propyi)—4~phenytucyclohexyloxy]~2H—isoquinolin-‘s-
one,
cis-6-{4-(1-Butylamino-propyl}-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
cis-7-Chloro-6-{4-[1 -(cyclopropyimethyl-amino)-propyl}-4-phenyl-cyclohexyioxy}-2H-

25 isoquinolin-1-one, '
cis-8-{4-(2-Amino-propyi)-4-(4-fluoro-phenyl)-cyclohexyloxyl-7-chloro-2H-isoquinolin-1-
one,
cis-8-[4-(2-Amino-butyl)-4-(4-fluoro-phenyl)-cyciohexyloxy]-7-chioro-2H-isoguinclin-1-
one,

30 cis-6-{4-(1-Amino-2-fluoro-ethyl)-4-(4-fluoro-phenyl)-cyciohexyloxy}-7-chioro-2H-

isoquinolin-1-one,



4-fluoro-benzaldehyde tq -so  6-fluoroisoquinoline 45 3,4-difluoro- benzaldehyde ,". F 6,7-difluoro-
Isoquinoline 166.1 1.072 N

WO 2009/156106 PCT/EP2009/004421

43

cis-6-[4-(1-Amino-3-methoxy-propyl}-4-(4-flucro-phenyl)-cycichexyloxy]-7-chloro-2H-
isoquinolin-1-one,
6—[3~(1-Aminb-propyt)-s-(4-ﬂuoro—phenyl)—cyciobutyloxy]-—?-chloroQH—isoquinoiin-1mone,
and

5  6-[3-(1-Amino-propyl)-3-(4-fluoro-phenyl)-cyclopentyloxy}-7-chioro-2H-isoquinolin-1-
one, _
and their stereoisomeric and/or tautomeric forms and/or their pharmaceutically
acceptable salts thereof.

10 In a further embodiment a compound of formula (1) is selected from the group
consisting of
cis-1-[4-(7-Chioro-isoquinolin-6-yloxy)-1-(3 4-diflucro-phenyl)-cyclohexyl]-propylamine,
cis-1-[4-(7-Bromo-isoquinolin-6-yloxy)-1-(3,4-diflucro-phenyl)-cyclohexyl]-propytamine,
cis-1-{1-(3,5-Difluoro-phenyl)-4-(5,7-dimethyl-isoquinoliin-8-yloxy)-cyclohexyl]-

15  propylamine,
cis-1-{1-(3,5-Difluoro-phenyl)-4-(7-fluoro-5-methyl-isoquinolin-6-yloxy)-cyclohexyl]-
propylamine, _
cis-1-{1 ~(3.4-Diﬂuoro-phenyi)~4—(7~ﬂuord—isoquinciin-ﬁ-yloxy)-cyciohexyt]~propyiamine,
cis-1-{4-(7-Chloro-isoquinolin-6-yloxy)-1-(3,5-diflucro-phenyl)-cyclohexyl]-propylamine,

20  cis-144~(5-Chloro-isoquinolin-6-yloxy)-1-(3,5-diflucro-phenyl)-cyciohexyl}-propylamine,
cis-1-[4-(7-Chloro-isoquinoiin-6-yloxy)-1-phenyi-cyclohexyll-propyiamine,
cis-1-{4-~(3,7-Dimethyl-isoquinolin-6-yloxy)-1-phenyl-cyclohexylj-propylamine,
cis-1-{4-(7-Fluoro-isoquinolin-6-yloxy)-1-phenyl-cyciohexyi]-propylamine,
cis-1-{4-(5-Chloro-isoquinolin-6-yloxy)-1-phenyl-cyciohexyl}-propylamine,

25  cis-1-[4-(7-Fluoro-5-methyl-isoquinolin-8-yloxy)-1-phenyi-cyclohexyl]-propylamine,
cis-1-{4-(7-Bromo-isoquinolin-6-yloxy)-1-phenyl-cyclohexyll-propylamine,
cis-1-[4-(7-Methyl-isoguinolin-6-yloxy)-1-phenyl-cyclohexyll-propylamine,
cis-6-[4-(1-Amino-propyl)-4-phenyl-cyciohexyioxy]-7-chloro-isoquinolin-1-yiamine,

[4-(1 —~Amino—propyi)—4-(4~methoxy—phenyl)-cyc[ahexy!]-isdquinolin-6~yi-amirze, and

30 1-Amino-{4-(1-amino-propyl)-4-(4-methoxy-phenyl}-cyciohexyl}-isoquinolin-6-yl-amine,

and their sterecisomeric and/or tautomeric forms and/or their pharmaceutically

acceptable salts thereof.



46 3-bromo-4- F 7-bromo-6- 226.0 0.91 4 fluoro- 1 fluoro- 228.3 benzaldehyde N Br isoquindne
47 4-fluoro-3-methoxy- |
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In a further embodiment the present invention refates to a compound of formula (1)
selected from the group consisting of
8-[4-(1-Amino-1-phenyl-ethyl)-cyclohexyloxy]-7-chloro-2H-isoguinofin-1-one,
6-{4-{Amino-(4-methoxy-phenyl)-methyl]-cyclohexyloxy}-7-chloro-2H-isoquinolin-1-one,
6-{4-{Amino-{4-fluoro-phenyl)-methyl]-cyclohexyloxy}-7-chloro-2H-isoquinolin-1-one,
6-{4-(Amino-p-tolyl-methyl)-cyclohexyloxy]-7-chloro-2H-isoguinolin-1-one, or
6-[4-{Amino-phenyl-methyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,

their sterecisomeric and/or tautorneric forms and/or their pharmaceutically acceptable
salts thereof.

in a further embodiment a compound of formula (1) is selected from the group
consisting of
6-{4-[1~Amino—T—(4-ﬂuoro-phenyi)~ethy!]~cyciohexyloxy}»?—chioro-zH-isoquinoiin-1—oné,
6-{4-[1-Amino-1-(4-methoxy-phenyl)-ethyl]-cyciohexyloxy}-7-chloro-2H-isoquinolin-1-
one,

6-{4-1-Amino-1-cyclopentyl-ethyl]-cyclohexyloxy}-7chloro-2H-isoquinolin-1-one,
8-{4-[1-Amino-1-ethyl-propyl}-cyclohexylioxy}-7-chloro-2H-isoguinolin-1-one,
6-{4-[1-Amino-1-cyciopropyl-ethyl}-cyclohexyloxy}-7-chloro-2H-isoquinolin-1-one,
8-{4-[1-Amino-1-n-propyl-ethyl}-cyclohexyloxy}-7-chioro-2H-isoquinolin-1-one,
6-[4-(1-Amino-propyl)-cyclohexyloxy}-7-chloro-2H-isoquinolin-1-one , and
8-{4-(Amino-cyciopropyl-methyl)-cycichexyloxyl-7-chioro-2H-isoquinofin- 1-one,

their sterecisomeric and/or tautomeric forms and/or their pharmaceutically acceptable
salts thereof.

In any embodiments of the present invention one or more or all of the groups
contained in the compounds of formula (I) can independently of each other have any of
the preferred, more preferred or most preferred definitions of the groups specified
above or.any one or some of the specific denotations which are comprised by the
definitions of the groups and specified above, all combinations of preferred definitions,
more preferred or most preferred and/or specific denotations being a subject of the
present invention. Also with respect to all preferred embodiments the invention



6-fluoro-7- methoxy- 178.1 0.90 10 benzaldehyde N/ 0 isoquinoline 48 4-fluoro-3- methyl- F
6-fluoro-7- methyl- 161.9 0.90 10 benzaldehyde N
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includes the compounds of the formula (1) in all stereoisomeric forms and mixtures of

sterecisomeric forms in all ratios, and their pharmaceutically acceptable salts.

Isoquinoline substitution pattem is numbered according to IUPAC rules:

4 5
31\ 6
N 7
5 =
1 8

The term isoquinolone and isoquinolinone are used synonymously.

All references to “compound(s) of formuia (1)" herein refer to compound(s) of the

formula (i), (1) (Ilta), (lilb) and (IV) as described above, and their pharmaceutically

acceptable salts, and/or to their stereoisomeric forms, polymorphs and solvates.
10 Physiologically functional derivatives as described herein are aiso included.

Pharmaceuticaily acceptable salts of compounds of the formula (1) mean both their
organic and inorganic salts as described in Remington's Pharmaceutical Sciences
(17th edition, page 1418 (1985)). Because of the physical and chemical stability and

15 the solubility, preference is given for acidic groups inter alia fo sodium, potassium,
caicium and ammonium salts; preference is given for basic groups inter alia fo salts of
maleic acid, fumaric acid, succinic acid, malic acid, tartaric acid, methylsulfonic acid,
hydrochioric acid, sulfuric acid, phosphoric acid or of carboxylic acids or sulfonic acids,
for example as hydrochlorides, hydrobromides, phosphates, SUIfates,

20  methanesulfonates, acetates, lactates, maleates, fumarates, malates, gluconates, and
salts of amino acids, of natural bases or carboxylic acids. The preparation of
pharmaceutically acceptable salts from compounds of the formuia (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

25 metal or optionally substituted ammonium salts with basic reagents such as
hydroxides, carbonates, bicarbonates, alcoholates and ammonia or organic bases, for
example trimethyl- or triethylamine, ethanolamine, diethanolamine or triethanolamine,
trometamol or else basic amino acids, for exampie lysine, ornithine or arginine. Where

the compounds of the formula (1) have basic_groups, stable acid addition salts can also



isoquinoline  7-Chloro-6-fluoro-isoquinoline 2-oxide (9) WO 2009/156100PCT/EP2009/004421 67
509 of 7-chloro-6-fluoro-isoquinoline (prepared according to WO 2007/012422) were dissolved in

dichloromethagne cooled to 5 C. 69.6 g of m-chloro-perbenzoic acid 5 7%’@ were added
A e, e

portionwise. The mixture was stirred at room temperature. When conversi 5
mixture was diluted with 1.5 L of dichloromethane and washed three times with saturated sodium
bicarbonate solution. The organic layer was dried oggr sodium sulphate and evaporated to dryness to
give 47.6 g of the desired product 9. Rt = 0.98 min (Method 5). Detected mass: 198.1 (M+H+). 10
7-Chloro-6-fluoro-1-methoxy-isoquinoline (10) 15 10 g of 7-Chloro-6-fluoro-isoquinoline 2-oxide (9)
were dissdiequtépdred mithostarpgrastidsn Suitdbialpbéetiadeaitioatfo srmaiptatdecaaitteddiiopwisiesat -10C.
The mixtur ifar. inut h .Of triethylamine, dissolved in 55 mL of
methanol, @vﬁgsg%%%%%ﬁ'%vé?s&é %tl@%@%@egrﬁﬁ%gf%&r@lé%bifl\?ggﬁggﬁg %8&‘.&?;’%‘3/ PO%ide solution
were addedrishdYHecotyaniie, plesphatcwashipheshhadgitiitrit protisuifvvinsasidcarithaftorgeaddition of

2N sodumBydayige soksienanbieseele bt liaioHie ampctapics were dred to give

7.8 g of the desired product (10). Rt= 3.75 min ('l\{lethod 1). Detected mass: 212.0 (M+H+). WO
2009/256 FSDPTERHEPDIS §/0tR1IR Dlsgonie MINENiRgithiBBimiRdlieriadpkintie malemmalishion as

described iqsttimeyotdass aiddhistaitibhdiamiierieRarivadae HHROinRShicRBMdRIe X altiRg

compound Product Chemical Name [M+F1+
P apre erreg sart'.1 [ ]

Salts with a pharmaceutically unacceptable anion such as, for example,

10 trifluoroacetate likewise belong within the framework of the invention as useful
intermediates for the preparation or purification of pharmaceutically acceptable salts
and/or for use in nontherapeutic, for example in vitro, applications.

The present invention also includes physiologically functional derivatives of a

15 compound of formula (i). A physiologically function;al derivative as used herein refers to
any physiologically tolerated derivative of a compound of the formula (1) of the
invention, for example an N-oxide, which on administration to a mammal such as, for
example, a human is able to form (directly or indirectly) 2 compound of the formula (1)

or an active metabolite thereof.

20
Physiologically functional derivatives include prodrugs of the compounds of the
invention, as described, for example, in H. Okada et al., Chem. Pharm. Buil. 1894, 42,
57-61. Such prodrugs can be metabolized in vivo to a compound of the invention.
These prodrugs may themselves be active or not.

25

The invention relates to compounds of the formula (1) in the form of their
sterecisomeric forms, which include racemates, enantiomerically enriched mixtures,
pure enantiomers and diastereomers and mixtures in any ratio thereof.

30  The compounds of the invention may also exist in various polymorphous forms, for
example as amorphous and crystalline polymorphous forms. All polymorphous forms



Pt/ [min] Method 49 5-Chloro-6- fluoro- isoquinoline N__. CI F 5-Chloro-6-fluoro-
1-methoxy-isoquinoline 212.0 1.78 10 50 45 ..". N F 6,7-difluoro-1- methoxy-isoquinoline 196.1 3.53 1
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of the compounds of the invention belong within the framework of the invention and are

a further aspect of the invention.

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

identical or different.

The present invention also relates to the compounds of the formula (1) and/or their
pharmaceutically acceptabie salts and/or their prodrugs for use as pharmaceuticals (or

10  medicaments), to the use of the compounds of the formula (1) and/or their
pharmaceutically acceptable salts and/or their prodrugs for the production of
pharmaceuticals for the treatment and/or prevention of diseases associated with Rho-
kinase and/or Rho-kinase mediated phosphorylation of myosin light chain
phosphatase, i.e. for the treatment and/or prevention of hypertension, pulmonary

15 hypertension, ocular hypertension, retinopathy, and glaucoma, peripheral circulatory
disorder, peripheral arterial occlusive disease (PAOD), coronary heart disease, angina
pectoris, heart hypertrophy, heart failure, ischemic diseases, ischemic organ failure
(end organ damage), fibroid lung, fibroid liver, liver failure, nephropathy, including
hypertension-induced, non-hypertension-induced, and diabetic nephropathies, renal

20 failure, fibroid kidney, renal glomerulosclerosis, organ hypertrophy, asthma, chronic
obstructive pulmonary disease (COPD), adult respiratory distress syndrome,
thrombotic disorders, stroke, cerebral vasospasm, cerebral ischemia, pain, e.g.
neuropathic pain, neuronal degeneration, spinal cord injury, Alzheimer's disease,
premature birth, erectile dysfunction, endocrine dysfunctions, arteriosclerosis, prostatic

25 hypertrophy, diabetes and complications of diabetes, metabolic syndrome, blood
vessel restenosis, atherosclerosis, inflammation, autoimmune diseases, AIDS,
osteopathy such as osfeoporosis, 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.

30
In a further embodiment the invention also relates to the use of a compound of formula
(I} and/or a pharmaceutically acceptable salt thereof for the treatment and/or



methyl- isoquinoline 210.1 3.85 2 52 48 N'.1110 6-fluoro-1- methoxy-7- methyl-isoquinoline 192.1 3.44
25344 I N_/ 6-Fluoro-1- methoxy-5,7- dimethyl-iso quinoline 206.1 3.74 25447 N/OF
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prevention of hypertension, pulmonary hypertension, fibroid liver, liver failure,
nephropathy, renal failure, chronic obstruclive pulmonary disease (COPD), cerebral
vasospasm, pain, spinal cord injury, erectile dysfunction, blood vessel restenosis, or

cancer development and progression.

in a further embodiment the invention also relates to the use of a compound of formula
(I) and/or a pharmaceutically acceptable salt thereof for curative approaches
associated with stem cell or induced pluripotent stem cell treatment, improvement of
recognition or for treatment or prevention of depression, epilepsy, fibroid heart, renal
10  papillary necrosis, tubulo-interstitial dysfunction, multiple sclerosis, vessel stenosis for

example carotid stenosis or lipid disorders.

The present invention furthermore relates to pharmaceutical preparations (or
pharmaceutical compositions) which contain an effective amount of at least one

15  compound of the formula (I) and/or its pharmaceutically acceptable salts and a
pharmaceutically acceptable carrier, i. e. one or more pharmaceutically acceptable
carrier substances (or vehicles) and/or additives (or excipients).

The pharmaceuticals can be administered orally, for example in the form of pills,
tablets, lacquered tablets, coated tablets, granules, hard and soft gelatin capsules,

20 solutions, syrups, emulsions, suspensions or aerosol mixtures. Administration,
however, can also be carried out rectally, for example in the form of suppositories, or
parenterally, for example intravenously, intramuscularly or subcutaneously, in the form
of injection solutions or infusion solutions, microcapsules, implants or rods, or
percutaneously or topically, for example in the form of ointments, solutions or tinctures,

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

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



6-Fluoro-1,7- dimethoxyisoquinoline 208.1 3.1 2 WO 20091156100PCT/EP2009/004421 69
1-Benzyloxy-7-chloro-6-fluoro-isoquinoline (38) 5 7-Chloro-6-fluoro-2H-isoquinolin-1-one (prepared
according to 7/012422; 52.2 g) was dissolved in THF (1 L). After addition of silver carbonate
(145.5 g) and%%%@?%?%@ﬁde (40.6 mL), the mixture was stirred at room tgr%%}efj})azi?ﬂ?goé\%]rnight.
Another 6.2 mL of benzyl bromide were added and the mixture was stirred at 70 C for 2 h. After 10
cooling down to room temperature, the reaction mix¢g@re was diluted by addition of 1 L of ethyl acetate
and filtered over celite. The filter cake was washed thoroughly, the organic layer was evaporated and
subjected to silica gel chromatography (n-heptanes: methyl tea. butyl ether) to give 27.8 g of the title
compoundhed@eRiaic3 stearnimagitetnas salBetdctéihrriassub8Bacgdfarkeft gblatin capsules

R ol A A S L e s

1-benzylo piis7 &fRicruigBigciariaspuhsirncessyctgcopedudisrafispbiticagy dpr

chromatograpRyiiheéibh SIRAMRINGEcbeREISEIeIdnarsips/Srd, AFdzdible, water, saline,
51-Benzyloxy-7-methy1-6-fluoro-isoquinoline (39) 1-Benzyloxy-7-methyl-6- Iuoro-lsoct%ljnollne (39) has

been PreplEalseSRTIb RRY25p RUHEEERe BECHE BIEtRToBRPEon RIS Rl 95 <Ol
it i A e gyt

7/01 oF. . . Rt=4.00 min (Met . Detected mass: .1 (M+Ht).
(0. Fluor SERRIR A 330 RS Ao G A OGRS Lo gparatons nomnaly contain about
5-Cyano-33(8 hualvoi88nid )b2-eeig by cb thexeompanreis/ bf theidomathy|(Bsted(@d Jhedi® mL of
methylacryl 4-f e C [tr] re dissol in a 20 mixture of. 200 mL of THF
and 50 m%@éﬁ%ﬁ%‘%ﬂl? ié%gﬁﬁ%f%{g‘,fé%@gg?ﬁg%’%&@gmvﬁng&ﬁaﬁ% ?&cgr%%%é’é:g&edropwise,
whild @emiiegeadient/at thexfatarisd(b aod/ avits phagmaseuticalbiastap@kiersalts andfarisure for 15h

and heated ff-ap0tR&R&D Rirmaceutical preparations normally is from about 0.5 to about 1000
mg, preferably from about 1 to about 500 mg.

In addition to the active ingredients of the formula (I} and/or their pharmaceutically

15  acceptable salts and to carrier substances, the pharmaceutical preparations can
contain one or more additives such as, for example, fillers, disintegrants, binders,
lubricants, wetting agents, stabilizers, emulsifiers, preservatives, sweeteners,
colorants, flavorings, aromatizers, thickeners, diluents, buffer substances, solvents,
solubilizers, agents for achieving a depot effect, salts for altering the osmotic pressure,

20  coating agents or antioxidants. They can also contain two or more compounds of the
formula (1) and/or their pharmaceutically acceptable salts. In case a pharmaceutical
preparation contains two or more compounds of the formula (i) the selection of the
individual compounds can aim at a specific overail pharmacological profile of the
pharmaceutical preparation. For example, a highly potent compound with a shorter

25  duration of action may be combined with a long-acting compound of lower potency.
The flexibility permitted with respect to the choice of substituents in the compounds of
the formula (1) aliows a great deal of control over the biological and physico-chemical
properties of the compounds and thus allows the selection of such desired
compounds. Furthermore, in addition to at least one compound of the formula (I}

30 and/or its pharmaceutically acceptable salts, the pharmaceutical preparations can also
contain one or more other therapeutically or prophylactically active ingredients.



50 C. When the reaction was complete, the mixture was allowed to cool to room WO
20091156100PCPEP20091004421 71 temperature and poured onto a cold 2N aqueous hydrochloric
acid solution. The aqueous layer was extracted three times with ethyl acetate and the combined
organic layer WASWASELY with water and brine, dried over magnesium suffnEfF 288 @4 orated to
give 101.5 g of the desired product. 1:21= 1.59 min (Method 5). Detected 5 mass: 276.2 (M+H+). b)
1-(4-Fluoro-phenyl)-4-oxo-cyclohexanecarbonitrile £2) 10 101.5 g of
5-Cyano-5-(4-fluoro-phenyl)-2-oxo-cyclohexanecarboxylic acid methyl ester (11) were dissolved in 680
mL of ethanol and 171 mL of concentrated aqueous hydrochloric acid were added. The mixture was

heated to veflex (aidd thdhemboevap ofatecfoFheiee didihe e sd dsenviapyivitaiewrizdiexteagted with
dichloromethane. 'Ehe organic.layer was ﬁlsh%d with brané ried (%?r mt% nesjun sylphate and
CUetgn Sy R KT nS PR iy B e 8 e g

evaporate%stésglvg By AL aE product, aspu r Ha tanes:ethyl
acetate) tegradiGisdrgasidn@desiies pasdudtdghdRids, It@ramldetio th)sBratifictedmpassid218.2

Mi+1+). -(4-Methoxy- -4-0X0- itril O
D000 Se TTIRAME BAHE BRHE Ao SRR ARTHRCaSe B BC el on the mode and

4-methoxypaseedaie sitadninistaing: Ristionhaihirisoibetopsphtpasisonditiyn fx-traatedmin
(Method 3}, Qeigs 13011 (it bl Aoy BDBraH L BERBRE AN U LRABRAENRIRE) 2

1-Cyano-1-(3-fluorophenyI)-3-methoxycarbonylcyclohexan-4-one (57) Potassium t-butoxide™(62.3 g,
555 mmoI?W&@hﬂ%@ﬂ%ﬁ\ﬁn‘é’@’w’&’%}dﬂéheomdﬂ?hﬁﬁr&m%e pitlaly(gesesor 185 mmol) in

THF (500 sghjeving tRecivea xisigiiy as s HQdIONeTGING. dINsuteBigis T iaeasmoidided with
D R B S B A Al
1-Cydho-D(Bituaisophédyhgiiaio(imeach cree (B8hg per kg of body weight). The daily dose can

be divided, in particular in the case of the administration of relatively large amounts,

into several, 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 dose indicated.

15
Furthermore, the compounds of the formula (I} 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.

20

Compounds of formuta (I} may be made in the following manner:

Compounds of the general formula (I) can be assembied from a suitably substituted
25 isoquinoline moiety and a suitably substituted cycloalkyl amine moiety.

Isoquinclines and isoquinolones like (i) or (i), bearing a useful residue for coupling in
6-position, can be obtained by a wide variety of methods, for example reviewed in
Alvarez et al. Science of Synthesis 2005, 15, 661-838 and 839-906 and references
30 cited therein. Isoquinolines can also be converted to isoquinolones by methods
described in the literature e.g. WO 2007/012421 or WO 2007/012422, like conversion
of a suitable isoquinoline into the corresponding N-oxide with an oxidating agent like



0 A mixture of 1-cyano-1-(3-fluorophenyl)-3-methoxycarbonylcyclohexan-4-one (57, 51 g, 185 mmol),
water (54.8 mL) and DMSO (840 mL) was heated and stirred at 150 C for 3 hours, followed by stirring
at room tempetwe Bvarmight. The reaction mixture 20 was evaporated arcrmrifi@him
chromatography on silica gel. Elution with ethyl acetate/heptane (5%:95% to 30%:70%) gave 28 g of
desired material as a solid product. Rt = 3.89 min (Method 3). Detected mass: 218.2 (M+H+). WO
2009/156100PCT/EP2009/004421 73 The foIIowing yclohexanones were prepared using the same
procedure as described for 58, starting from the respective phenylacetonitrils. Comp. No. Starting

Compoun CAEHE SRR DB AU e 0 SRR 20
corresponding 1-chloro derivative by a chiorinating agent like phosphorous oxy
chioride, followed by displacement of the chlorine by an alcohol under basic condition
like sodium methoxide in methanol or conversion into the corresponding 2H-

5 isoquinoclone by for example treatment with ammonium acetate in acetic acid at
elevated temperature. Also the N-oxide can be directly converted into the corresponding 1-
alkoxy derivative by reacting it with a suitable chloroformiate in an aicoholic solvent like
methanol in presence of a base like triethylamine. It is understood, that the hydroxyl-group
in 6-position of (ii) can be liberated at a suitable stage of the synthesis e.g. from

10 treatment of a corresponding 6-methoxy derivative with lewis acids like aluminium
chloride or boron tribromide . It is furthermore understood, that 2H-isoquinolones can
be converted into suitably protected 1-alkoxy isoquinolones by a variety of methods
e.g. treatment of the comresponding 2H-isoquinolones with alkylating agents like benzyl
bromide or methyl iodide in the presence of a suitable base like silver carbonate or

16 ftriethyl amine in a suitable solvent like toluene or THF, or conversion of the said 2H-
isoquinolones into their 1-chloro derivatives by freatment with a chiorinating agent like
phosphorous oxychioride, followed by displacement of the chiorine by an alcohol e.g.
under basic conditions like sodium methoxide in methanol. It is understood, that
residues Rs, R4, Rs, Ry, and/or Rg can either be incorporated in the starting materials

20 for the synthesis of the respective isoquinoline or isoquinolone or can be infroduced at
a suitable later stage e.g. by halogenation like bromination or chlorination and
subsequent replacement of said halogen by methods well precedented in the literature
fike for example Suzuki or Hartwig Buchwald couplings using appropriate catalysts and
coupling partners like boronic acids, amines or anilines.

25
One possible synthesis for a cycloalky! amine substituted isoquinolinone (v) with L=0
is described below in an exemplary fashion, but does not limit the present invention.
The cycloalkyl amine substituted isoquinolinones (for example compound v) can be
synthesized via a variety of methods. The following general scheme 1 illustrates some

30 of the possible ways to access the isoquinolinones, but does not limit the present

invention.



*I 1-cyano-1-(2- chlorophenyl) cyclo-hexan- 4-one 275.2 (M+ CH3CN +H+) 1.87 4 61 3-methoxy-
phenyl acetonitrile \\ o 1-cyano-1-(3- methoxyphen yl)cyclohexan-4-one 2291 4.31 6 62 4-isopropyl-
phenyl acetonitrile 4,,N 1-cyano-1-(4- isopropylphen yl)cyclo- hexan-4-one 285.3 (M+ CH3CN +H+)

2.23463 Z-We(fﬁgwisﬁh@nyl acetonitrile 2\ 0 * 0 PCT/ER2009/004421
52
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Schame 1

6-Fluoro-isoquinolones (i), for example substituted by Rs, Ry, Rs, Ry, and/or Rg being
5 for instance independently from each other substituents like hydrogen, alkyl, alkoxy or

halide, can be reacted with suitable R43/ R4 substituted amino alcohols wherein Rys/
R14 are independently from each other for example hydrogen, alkyl or a protecting
group like for example Boc or Cbz in the presence of base such as DBU, cesium
carbonate, or sodium hydride at temperatures ranging from ambient to 100 °C to give

10  the corresponding derivatives (iv). Optionally, this conversion can already be
performed at earlier stages of the synthesis (e.g. by reacting a suitable intermediate). It
is understood, that this may require in case of unprotected isoquinolones protection on
the nitrogen or oxygen of the isoquinolone moiety by suitable methods, like reaction
with suitably substituted alkyl or benzyl halides in the presence of base.

15
Alternatively, the amino alcohols can be coupled to 6-hydroxy-isoquinolones, such as
(ii), under inversion of the hydroxyl bearing carbon center of compounds like (jil), either
protected with a suitable protecting group Q or unprotected, via a Mitsuncbu reaction



1-cyano-1-(2- methoxyphen yl)cyclohexan-4-one 230.2 3.81 6 64 2-fluoro-phenyl acetonitrile u. 0
1-cyano-1-(2- fluorophenyl) cyclohexan-4- one 259.3 (M+ CH3CN +11+) 1.794 WO
2009/156100P& Ik 2069/004421 74 1-Cyano-1-(2,4-difluorophenyl)cyclghexanenraépb)y 0 Potassium
t-butoxide (55 g, 489 mmol) was added to a stirred solution of 2,4- 5 difluorophenylacetonitrile (259,
163 mmol) and methyl acrylate (28.1 g, 29.4 mL, 326 mmol) in THF (475 mL) at room temperature.
After one hour stirring, water (2.4 L) was added an@¥he mixture stirred for 2 hours at 68 C. After
cooling the mixture was extracted with methyl tert butyI ether. After drying over sodium sulphate the

h t 0|I which was pyrified by 10
chromatog A GRS GEP R AR B B RARUBIARE (50 Scd D b gl
desired proddﬁqftepyiaapdmmqualé gtrafsaudalﬁamaMﬁtaltEmWof&tah&ﬁ‘tdmér(MethOd 3).
Detected g&%@ SI\TFI? ta ne ‘r:\)(e gxanones rgg? ed srn%)the same

procedure as escrr artrn rom e respectrve P eny onrtrl Rige Starting
compound:mmmﬂ@némml(%}mef a surtable amino functionality is present be reacted with

5 suitable aldehydes or ketones in the presence of a reducing agent like sodium
triacetoxy borohydride, sodium borohydride or sodium cyanoborohydride in a suitable
solvent and in the presence of a water withdrawing agent like molecular sieves or a
suitable ortho ester. This amino group may have to be liberated in an initial step, like
for example acidic removal of Boc-groups. Furthermore an aminc group can be

10 acylated by reacting it with a suitable acid chloride in the presence of a base like
triethyl amine or Hinig's base or by reacting it with a suitable carboxylic acid in the
presence of a base like triethylamine or Hiinig's base and a coupling reagent like EDC,
PYBOP or TOTU. |
In case of use of protected isoquinolones, cleavage of the used protection groups is

15 required to liberate the desired isoquinolone {v). This liberation, however, can be
performed before or after the reductive amination step, depending on the nature of the
used aldehyde / ketone and the protection group used.

Isoquinolone derivatives like (v) can be obtained as free bases or as various salts like
for example hydrochlorides, hydrobromides, phosphates, trifluoroacetates, sulfates or

20 fumarates. The salts obtained can be converted into the corresponding free base by
either subjecting them to ion exchange chromatography or for example by alkaline
aqueous treatment and subsequent extraction with suitable organic solvents like for
example methyl tert. buty! ether, chioroform, ethyl acetate or isopropanol/
dichloromethane mixtures and subsequent evaporation to dryness.

25
The cycloalkyl amine moieties like for example (jii) can by synthesized via a variety of
methods. The following general schemes illustrate some of the possible ways to
access the amines, but do not limit the present invention. It is within the abilities of a
person skilled in the art to replace the exemplary compounds shown in the schemes

30  and exemplary reagent given in the text by appropriate alternative compounds or

reagents or to omit or add synthetic steps when appropriate.



[M-ffi] Rtl [min] Method 66 3-bromo- phenyl acetonitrile z\\ scb" 1-cyano-1-(3- bromophenyl)cy
clohexan-4-one 278.1 4.26 18 WO 2009/156100PCT/EP2009/004421 75 Comp. No. Starting
compound Pxeducistbamical Name [M+H+] Rt/ (min) Method 67 2-bromopphepyi@astapitrile z\\
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The synthesis of a cycloalkyl aminoalcohol (iii) is described exemplary in schemes 2
and 3 but does not limit the scope of substituents in the present invention.
A cycloalkyl amine moiety (iii) with a secondary or tertiary amine subunit can for
example be accessed starting from a suitably substituted cycloalkyinitrile (vi}, which
5 can be substituted with functicnalities as alkyl, alkoxy, or acetals. To introduce an

residue Rqg, if wanted, the nitrile can get functionalized in alpha-position by reaction
with suitable electrophiles like described in the literature (Organic Process Research &
Development, 5(6), 587-592; 2001), using for example a suitable fluorinated aryl
compound and a suitable base like KHMDS, LiIHMDS or sodium hydride in an inert

10 solvent like toluene. Alternatively, a suitable nucleophile like ary! fithium reagents can
be reacted with a suitable ketone (xvi) to give the corrésponding alcohol, which can be
converted info the corresponding nitrile (vii) by treatment with reagents like TMSCN.

CN
NC_ R,
@Dy e D —
Reo” SO Ry, Rs 0" o Ryl

(vi) (vit)

/ 1 for R;; =H
—~R
o N3
OHC Rm ’ ! Rio
Rs 07 0 Rk R R <
O 2} 60 O Q)n RG 0 o Rg)n

(XVi) (X)

(xi)
15 Scheme 2

Another option is construction of the cycloalkyl moiety for example by Dieckmann

condensations like described in the literature {Lednicer et al, J. Med. Chem. 1980,

23(4), 424-30; DeGraffenreid et al., J. Org. Chem. 2007, 72(19), 7455-7458) to give
20  ketones like (xii), that can be converted into their acetals (vii) by treatment with diols

like ethylene diol, or can be directely converted into the corresponding alcohols using



85 411 o 1-cyano-1-(2- bromophenyl)cy clohexan-4-one 302.2 (M+ Nat) 4.45 6 68 Pyrid-2-y1
acetonitrile , X 1-cyano-1- (pyrid-2-yl)cyclo hexan-4-one 201.1 1.75 1 69 4-fluor-2- methylphenyl
acetonitrile z\\ oLL1- cgano -1-(4- fluoro-2- methylphenyl) cyclohexan-4- one 232.3 4.02 6 70

3,5-difluoro- B%%ﬁ &t 8hitrile o Li. PCT/ER2009/004421
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suitable reductive agents like sodium borohydride in a suitable solvent like methanol,
ethanol or THF. The obtained nitrile can then be for example further converted as

described in schemes 2 and 4.

R NC. R

NC_ R, NC_Rio 10
@ P e— S TR (&
RB OH Rg)n Re 0 Q)n 6 O\ O; Rg)n
5 (xvii) (xi) (i)
Scheme 3.

The functionalized nitrile {vii or xvii) can then for example be directly reacted with
suitable nucleophiles for the introduction of functional groups Ry1 and Ry, for example
10 lithium organyls or Grignard reagents to give compounds like (viii or iii). A suitable N-
protecting group like t-butyloxycarbony! or benzyloxycarbonyl may or may not be
attached after this step depending on the nature of the starting nitrile and the
complexity of the reactions to follow. For Ry = Ry, lithium organyls can be used as
nucleophiles activated by addition of lewis acids like titanium isopropoxylate and

15  cerium chloride,

For R4q is H, the intermediate imine formed on addition of the nucléophiies can be
isolated and reduced by suitable reductive agents like cyanoborchydrides or
barohydrides in solvents such as tetrahydrofuran or alcohols. Alternatively, the nitrile
20  (vii) can be reduced to the aldehyde (x) by suitable hydride donor reagents like
diisobutylaluminiumhydride in cold organic solvents such as diethylether or toluene
and converted to appropriate imines (xi) like benzylimines or N-tert-butanesulfinyl
imines via a lewis acid catalysed reaction with suitably functionalized amines. These
imines (xi) can then be reacted with suitable nucleophilic reagents like lithium organyis,
25  Grignard reagents or trimethylsilanes in combination with tetraalkyl fluorides to
introduce a variety of substituents like alkyl, cycloalkyl or heterocycly! groups. The keto
functionality can then be liberated by methods known to the person skilted in art, for
example by treatment with aqueous acids like acetic acid or hydrochioric acid in



1-cyano-1-(3,5- difluorophenyl) cyclohexan-4- one 236.1 4.02 6 71 3,4-difluoro- phenyl acetonitrile z\\
u. LL 1-cyano-1-(3,4- difluorophenyl) cyclohexan-4- one 236.2 3.98 6 72 2-methyl phenyl acetonitrile

1-cyano-1-(2psiiyipheny!) cyclohexan-4- one 214.3 3.92 6 WO 2009/1%%%&;’/&5%909/004421
76 Comp. No. Starting compound

10

15
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acetone mixtures, and subsequently reduced to the corresponding afcohols (iii),
generally as cisftrans mixtures, by suitable reducing agents like borohydrides in
alcohols, tetrahydrofuran or foluene at deep temperatures.

This liberation, however, can also be performed after the nitrile functionalization step
(Scheme 4), depending on the nature of the used nitrile and the substitution pattern. If
the ketone is reduced before the nitrile gets functiocnalized, generally only one isomer
(cis or trans) is obtained in high selectivity. For the conversion of nitriles from type (xiii)
to the amines (iii) the use of a suitable protecting group on the alcohol functionality
may prove beneficial. Suitable protecting groups are known to the person skilled in art

and may be ethers, like tetrahydropyrane, methoxymethyl or silyl ethers.

Scheme 4

To obtain cycloalkyl amino moieties other than cycloalkyl aminoalcohols, various
methods can be applied. The following general scheme (scheme 4) illustrates some of
the possible ways to access these amines, but does not limit the present invention.



Product Chemical Name [M+1-1] 12/ [min] Method 73 2-trifluoro methoxy phenyl acetonitrile Z\\ m u_
0-0.0 4. 1-cyano-1-(2- trifluoromethoxy -phenyl)cyclohexan-4-one 284.1 2.26 20 74 4-fluoro-3-

methoxy phegy agsteRisije Il 0 U. 1-cyano-1-(4- fluoro-3- methoxyphenyloyelpdigsandsone 248.2
3.89 6 75 3-ethoxy
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{xv) (xiv) i}
Scheme 5

For instance, the hydroxy functionality of a compound (iii) can be converted to a thiol
5 via a Mitsunobu reaction using thioacetate and subsequent basic cleavage with a

suitable base, leading to amino moieties of type (xiv). These thicls can — after coupling
to suitable isoquinolinones under useful reaction conditions like for example in a similar
fashion as described above in scheme 1 for the coupling of (iii) — then be used to
obtain compounds of formula (1) with the linker unit L = S — or optionally be oxidized via

10  methods krown to the person skilled in the art to the corresponding sulfoxides and
sulfones (for obtaining compounds of formula (1) with the linker unit L = SO and SO,).
The corresponding amines can be accessed via a reductive amination step starting
from ketones such as compound (ix or xii) using suitable amines in the presence of a
reducing agent like sodium triacetoxy borohydride, sodium borchydride or sodium

16  cyanoborohydride in the presence of a water withdrawing agent like molecular sieves

or a suitable ortho ester.

In general, protective groups that may still be present in the products obtained in the
coupling reaction are then removed by standard procedures. For example, tert-butyl



phenyl acetonitrile zZ\\ * 0 -Tho * 1-cyano-1-(3- ethoxyphenyl)c yclohexan-4- one 244.3 4.19 6 76
3-methoxy-4- methylphenyl acetonitrile z\\ * 0 * 1-cyano-1-(3- methoxy-4- methylphenyl)c yclohexan-4-
one 244.0 4.53 6 77 4-trifluoro methoxy phenyl acetonitrile o u.r 0-0 1-cyano-1-(4- trifluoromethoxy

-phenyl) cycl%

10

16
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25

O 2009/156100
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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, after the coupling reaction
also functional groups can be generated from suitable precursor groups. In addition, a
conversion into a pharmaceutically acceptable salt or a prodrug of a compound of the
formula (i) can then be carried out by known processes.

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

Examples

The following examples illustrate the various embodiments of the present invention
and are part of the present invention.

Cis and trans nomenclature in the title of the respective compounds refer to the relative
configuration of the — [CR+1R12[/NR13R 14 residue and the L-residue at the cycioalkyl
ring. This convention is maintained for the respective precursors.

cis-4-Hydroxy-1-phenylcycliohexanecarbonitrile (1)

hoYe

il

N



WO 2009/156100PCT/EP2009/004421 77 cis-4-Hydroxy-1-(4-fluoro-phenyl)-cyclohexanecarbonitrile
(13) OH 5 20 g of 1-(4-Fluoro-phenyl)-4-oxo-cyclohexanecarbonitrile (12) were dissolved in 300 mL of
dry ethanol S I 96{[80-200 3.83 g of sodium borohydride were added a,ril,gEthe gnoixture was
allowed to slowly warm to room temperature. When conversion was compﬁ)ecte, Bt water were
added and the pH was adjusted to 2 by addition of 2N hydrochloric acid. The mixture was extracted
with ethyl acetate three times and the 10 combinedsgrganic layer was extracted with brine, dried over
magnesium suphate and evaporated to dryness. The resulting residue was crystallized from
n-heptanes:ethyl acetate to give 11.9 g of the desired product. IR, = 2.78 min (Method 1). Detected

mass: 220Td @vstigpgnsion of 4-cyano-4-phenylcycichexanone (25 g, 125 mmol) in absolute

30 0 of oL T o e e N A o A PR BB /5078 a5 mi o

30 g of cis- uoro-p
dry dichlordifgtbanEhaesutiingduiainas steedaidegariemreniue éonddootieiteods. 37.7 mL of

tert-butyldimaihdaibdEAY o RRIBRNPHIORARIMEI oV MRAROPHRR 1 BARGI 7B WRA4fa] 78 added

and the mixture was stirred at room temperature overnight. The reaction mixture was diluted with

dichlofom&piadeaurad RipaREe b WiadrsoliRoRmHEEH Ry BEMas edAser tritBaturated sodium
biﬁarﬁonamm&ﬁ@mai@crﬁéeﬁgm@f ?}%ﬁhﬂé?ﬂ%@f&ﬁ@@tﬁtﬁﬁ &Igﬁéi@?ﬁrl]{%@éd%ﬁd ) died by Zilica
gel chromatogra tg give 43.8 5 the desired product. Rt= 3.21 min (Method 12). Detected mass:
T2 (VPP STl 0B ISP i NSNS EJRBI R IR0 10 Under argon. 5 o
of cis-4-hyshreryldyibflexeacuzebyhigiel(Tyacentibimitafep(dR) 1EYe dfitsovadsisdneaglingsin a 1M
solution of ethyl nesium bromide.in T r diethyl ether, alternatively)...L.he reaction mixture was
refluxed fotfgkﬁlpﬁgglg%%oé?g rwr;t%gr%l‘ge?g}Iur%rggﬁg %‘ﬁ{ﬁ{e tt{/(\)/lrf'h Igb'é ?n% o'fnﬁ@ A& itkture was
queriéhed Dstecteniorass 1202 (il amount of methanol, filtered over celite and evaporated to
dryness. The resulting foam was dissolved in 300 mL of ethanol and 690 mg of sodium borohydride

were added portionwise under cooling. The mixture was allowed to stir until the reaction was complete,
evaporated to dryness and the resulting residue was partitioned between 1N aqueous HCI and ethyl

acetate. Thg-arggaisdayshumaerdiskiaatadaagejth 1IN HCI and the combined aqueous layers were
washed with ethyl acetate and subsequently adjusted to pH 12 by addition of 5N sodium hydroxide

solution. The aqueous layer was extracted twice with dichloromethane, the combined dichloromethane
layers were washed with brine, dried ovet sodim sulphate and evaporated to give 1.72 g of the
desired product Rt= 2.25 min (Method 1). Detected 25 mass: 252.2 (M+H+).

15

To a solution of cis-4-hydroxy-1-phenyicyclohexanecarbonitrile (1, 0.2 g, 1 mmol) in
anhydrous pyridine (10 mL) were added acetic anhydride (0.1 mL, 1.2 mmol) and 4-
dimethylaminopyridine (0.024 g, 0.2 mmol). The reaction mixture was stirred at room

20  temperature for 12 hours, and then evaporated to dryness. A saturated aqueous
solution of sodium bicarbonate was added to the crude product and the mixture was
extracted with dichloromethane. The organic layer was dried over sodium sulphate,
filtered and evaporated to dryness. The crude product was purified by silica gel
chromatography (eluting with O to 40 % ethyl acetate in cyclohexane) to give 3.39 g of

25 cis4-cyano-4-phenylcyclohexyl acetate (containing approx. 10% of trans isomer). R =
7.34 min (Method 9). Detected mass: 266 (M+Na*),



Alternatively, 14 can be obtained employing 78 in a similar reaction: WO
2009/156100PCT/EP2009/004421 79 18.3 g of 78 were dissolved in 183 mL of dry toluene and 36.6
mL of a solutivo ahethylsmagnesium bromide (3M in diethylether) were adglegrFhadmigidie was stirred
at 80C for 16h, diluted with THF, cooled to 5C and quenched by addition of a few mL of ethanol. The
mixture was filtered over celite, the solution evaporated to dryness and 5 the residue was taken up in
100 mL of ethanol. 4.15 g of sodium borohydride wBt added portionwise and stirring was continued
overnight. The mixture was evaporated to dryness, the mixture was taken up in dichloromethane and
extracted with 2N ICI and brine. The organic layer was evaporated, the residue was taken up in methyl
tert.butyl ether and extracted several times with 2N HCI. The combined HCI layers 10 were adjusted to
pH 12 by arddionAmitesadopm bykdotieayicyeldhasiddivathatdi¢hjoromethane. The dichloromethane
layer was dried over Mg604 and evaporated to give 13.0 g of the desired product.
cis-4-(1-Amino-1-methyl-ethyl)-4-(4-fluoro-phenyl)--cyclohexanol (79) 150H 300 mg of 78 were
dissolved in 10 mL of dry diethyl ether. The%@.:% mL of methyl magnesium bromide (3M in diethyl
ether) were added. The mixture was cooled[to OC and 0.85 mL of a solution of methyl lithium (1.6 M)
were added. After Ih, 255 mg of titanium(I\VPigoprepoxide were added. 10 minutes later 1.4 mL of a
solution of methyl 20 lithium (1.6 M) in diethyle bre A dy The mixture was stirred overnight.
Then 5mL of 2N sodium hydroxide were addeo C, 30 mL of methyl tert.butyl ether were
added and the NaOH layer was extracted several times with methyl tertbutyl ether. The combined
organic layer was dried and evaporated.The re gsidue was dissolved in 5 mL of methyl
tert.butyl ether, cooled to 0 C and 5 mL of 2N 25Rydrochloric acid were added. Stirring was continued
overngght, the ether layer was extracted again with 2N hydrochloric acid and the combined aqueous

I dto QC and 4 f5 ' id ti dded. Th I
was WO GO b 1B RS SBHR RISt SOHLGPEGL AL A NI LI RLFHF BHLRE, the
combinedalipisolinenetiaciealayeet svitke escdiay ameb pheadtsd| theiyd Atbtate (2 113e3deg)résl product.
Rt=2.33 mj . ' + . \

S5 (- Fiog el TR NP R LU IR, The romuing spigion was cooled to -
1-(4-F|uoraﬁmwtmm_mW@ammmmzj&@mm&mcamﬂsdom@mmwmaene, then
900 yp9 ofypelolipnESIUPET AL WarRRAAPLRSN 1H6-reasiien MLURG wediashipiglyan-Stark

apparatus for 6h. The mixture was allowed to cool to room temperature and washed twice with

saturated SiVEBBESSHRPHERIER M3 IBliRibN SthephnD-dmal. SR mmplewamasddetate and

evaporategrip iy erhd oniialielvids réteAesed Riowehiiiteslafd Mih(Miehed @) sleatpcted
mass: 262.2 M+H§. 15 £118- 4-Fluoro- ,eeg%l%-l,4-dioxa-sPiro[é.%dec-&yli-gbjtyl)-carbamic acid

tert-buty! a (th o9 temperature, whi ng was coniihued for another 30 minutes. At this

stage, boron triflucride etherate (3.5 mL, 28 mmol) was added, and stirring was
15  continued for 1 hour. Water (14 mlL) was added, followed by 10% aqueous HCI (140
mL) and diethyl ether {100 mL). A 10% ag. NaOH solution was added to the resuiting

clear mixture until the pH became basic. The product was exiracted with diethyl ether.

The combined organic extracts were dried over anhydrous sodium suiphate. After
evaporation of the solvent, the product was purified by flash chromatography on silica

20  gel (eluting with 0 to 100 % ethyl acetate in cyclohexane) to yield 0.65 g of cis-4-(1-
aminocyclopropyl)-4-phenylcyclohexyl acetate. R, = 2.72 min (Method 7). Detected
mass: 274 (M+H™).

25



WO 2009/156100PCT/EP2009/004421 81 1.5 g of
8-(4-Fluoro-phenyl)-1,4-dioxa-spiro[4.5]decane-8-carbonitrile (15) were dissolved in 2.9 mL of a 2M
solution of pr. Lgpgag&%um chloride in diethylether. The mixture was heatgg,ﬁggggmr&t{% overnight.
Another equivalent of propylmagnesium chloride solution was added and ﬁea‘tlng was continued for
another day. The mixture 5 was diluted by diethyl ether (THF could be used alternatively) and a
minimal amount of saturated sodium sulphate solut®h was added. The mixture was filtered over celite
and the precipitate was washed with diethyl ether. 490 mg of sodium borohydride was added to the
combined organic layer and the mixture was allowed to stir until conversion was complete. A mixture
of 2N HClchrifd BAdwnaac|erSopylyas plutiadeikofbeaiohéép were separated, the organic layer was
extracted twice with the mixture of 2N HCI, brine and water (1:3:6). The combined aqueous layer was
adjusted to alkaline pH by addition of ZMﬁI%d [ ) tion and extracted twice with
dichloromethane. The combined dichloro gr: as washed with brine, and dried over sodium

v
o

dichloromethane layer and the mixture was stirred at figetn temperature overnight. The mixture was
washed with 1N sodium hydroxide, a mixture of 2N qfydrochloric acid, brine and water (1:3:6) and
brine, dried over sodium sulphate and evaporated 1o dryness. The crude product was purified by silica
gel chromatography (heptanes: ethyl 20 acetate) to give 1.229 of the desired product. Rt= 5.18 min

(Method 3). Detected : 8154 (2M+W), WO 9/156100PCT/EP2009/00442 1.22 f
(118, (0 TR AP DL L PRSP R A UATHEI e S AR O it 1) were
dissolsed mmdijpih aflaydroueraathdnol (20 N hyeroabilisit sudiimarestidddéde The Mikiure was stirred

; . p .
picarbonal DS A (S A AR SRR 2 ol A U MR e times.
The combieagiing anic yas avapaoeladdaédWith iselditedad erdsochieric alit ancdigit etierated to

dryness to, gy PP BhaLEH A4 lRb HBRLNAG WHIHSISRINERUTE A HIRRE FORY G SR why 2 Min
(Method 5§. Detected mass: 308.2 (M-Isobutene+W). 10

trans-{1-[1CENESHERIHAPYPLISGRKPIEFSIdIce BT SRR IeS g v deigrrsusunaslibiatey oH 15
0.97-wof {Ith-Hnidueiadraranir dtrxpevaiaRe THE Y GHRA R dsHibted-by ttasies (3 guwere
dissolved in .14 mL ﬁ‘g,egga@ol and 119 m%]of %(_)giurr'g b rohﬁ%ride Wzre add%%l@t ?Q%% The mixture
was allow&d YdWPhPt o rﬁ?&'ﬁﬁ%’r‘é{ﬁﬁ B &R IaR¥arR 3G BXRERE ngrated, the
residue wég eligstbvedniihvtiybd & itdietanttdmaash2aweeHtjth 2N hydrochloric acid and once with
brine. The organic layer was dried over sodium sulphate and evaporated to dryness to give the crude

product, that was purified by silica gel chromatography (heptanes:ethyl acetate) to give 619 mg of (18).
R= 3.46 min (Method 1). Detected mass: 366.3 (M+H+).

16 cis-4-(1-Aminocyclopropyl)-4-(2-fluorophenyljcyciohexanol (5)

F\Q
HO_QQ

H,N

Utilizing the procedures described for the synthesis of 4, 0.218 g of cis-4-{1-

20  aminocyclopropyl)-4-(2-fluorophenyi)cyclohexanol (5) was obtained as the
hydrochloride (contaminated with 4% of trans isomer) starting from 4-cyano-4-(2-
fluorophenyljcyclohexanone. R; = 0.66 min (Method 7). Detected mass: 250 (M+H™).



WO 2009/156100PCT/EP2009/004421 83 trans-4-(1-Amino-butyl)-4-(4-fluoro-phenyl)-cyclohexanol
(19) OH 5 619 mg of trans-{1-[1-(4-Fluoro-phenyl)-4-hydroxy-cyclohexyl]-butyl)-carbamic acid
tert-butyl ester (18) were dissolved in 2 mL of isopropanol and 2 mL of 2N aqueous hydrochloric acid
were added. YViE2MIXKtot dvas stirred overnight. Water was added and the §3rBPaN89443Ss removed in
vacua The residue was taken up in water -and lyophilized for another two times to give 1.64 g of (19)
as the hydrochloride. 10 Rt = 2.27 min (Method 1). Bgtected mass: 266.2 (M+H+).
[1-Methyl-1-(4-oxo-cyclohexyl)-ethyl]-carbamic acid tert-butyl ester (20) A suspension of commercial
anhydrous cerium chloride (ABCR, 8.8 g) in anhydrous THF (62 mL) was heated for 4h at 60C under
vigourous sigrang -Atrdrelpropylas-phetedciacisiasrdanigeyature and treated with 3g of
4-cyanocyclohexanone cyclic 20 ethylene acetal. After cooling to -20C, 35 mL of a 1.5 M solution of
MeLitiBr in diethyl ether were added dropwise. The mixture was allowed to stir for 1h at -10 C, then 20

mL of THF were added and the reaction% guenched by-addition of concentrated WO
N0 Tl ) d ) min. The mixture was allowed to warm
etfiydter’ butyl ether and then filtered. The filter

2009/156100PCT/EP2009/004421 84 N

to room temperature, stirred for 30 min, diluted

cake was rinsed several times with methyl tert. butytgther. The combined filtrates were then
concentrated in vacuo. 5 The crude product was disgblved in dichloromethane and extracted twice
with 0.1N NCI. The combined 1-ICI layers werekgshed with dichloromethane, cooled and the pH was
adjusted to 12 by addition of 5 N sodium hydroxide solution. The aqueous layer was extracted twice
with dichloromethane. The dichloromethane layers were combined, washed with brine, and dried over

sodium sulphate. 101.82.9 of friethylamine and 2.74 q of di-tert.-butyl dicarhonate, were added. The
it wa I G R RN R BRI HE itk o e i
twice with @nbydtoycr babkore (A0 rahyl waserdded dngeviselabrlatiahiefl ethginsaginasiwnlphate and
evaporate j . f p . hhe.c ' in 100 mL of
acetone aga%argﬁg\?l}ﬁ\l%ggf gtr%e(i'sqg dZ’d %%g{ll?ﬁej 21% @?ﬂ%@%ﬁﬁ%&éﬁ%@ HCI was
added andP¥gfiightvieadIEEPOIRIGo e SRFHIAS BidigTetvas ealiasiRydndik sietoyegeand
methy|-teffhé35$§%ﬁtb%9@ﬁ%§§@ﬁ@d@@é}‘%ﬁ laypihuiRS MERBERLHY 2 Qritagied wnle methyl-

tert.-butyl ether. The combined ether layers were dried over sodium sulphate and evaporated to
dryndds 1o gHeedr ey, K2 sostiahiidim 65 preduak &ta%@u%)%e@kmm L) was
[1-Methyl-3ddetysbaxyrcyelohodsbectoyibrasbamimantt) e HOrbRoOM(RLre was stirred at

room temperature for 2 hours, agueous 1N HClwas then added until pH=1.3. Ethanol

N

was evaporated under reduced pressure, the resulting aqueous phase was washed
with diethy! ether, then neutralized with a saturated agueous sodium bicarbonate

15 solution and eventually extracted with diethy! ether and chloroform, subsequently. The
combined organic layers were dried over anhydrous sodium sulphate, filtered and
evaporated to dryness. The crude product was dissolved in 15 mL of methano! and
HCI (4N in dioxane) (0.9 mL) was added dropwise. The suspension was stirred for 30
min, then evaporated to dryness to yield 0.858 g of cis-4-(1-aminopropyl})-4-

20  phenylcyclohexanol (6} as the hydrochloride (contaminated with 10% of trans isomer).
R = 2.59 min (Method 8). Detected mass : 234 (M+H").

cis-4-(Methoxymethoxy}-1-phenyicyclochexanecarbonitrite {7)

25



WO 2009/156100PCT/EP20091004421 85 2.91 g of [1-Methyl-1-(4-oxo-cyclohexyl)-ethylJcarbamic
acid tert-butyl ester (20) were dissolved in 60 mL of ethanol and 473 mg of sodium borohydride were
added at -20¢ o e mxtere was allowed to warm to room temperature angstigiegdoiedah. The
mixture was evaporated, the residue was dissolved in ethyl acetate and washed twice 5 with 2N
hydrochloric acid and once with brine. The organic layer was dried over sodium sulphate and
evaporated to dryness to give 2.74 g of (21). RI= 187 min (Method 5). Detected mass: 194
(M-lsobutene-H20+H+). 10 4-(1-Amino-1-methyl-ethyl)-cyclohexanol (22) OH 580 mg of
[1-Methyl-1-(4-hydroxy-cyclohexyl)-ethyl]-carbamic acid tert-butyl ester (21 were dissolved in 10
0t oA ST FRE G RO Gt 0t DR et Wi S dEBoBright
Water waswadades eddd e iSopmd partyldras rbiisviednm. yacisoaddedresiduetiasiates bpgameater and
lyophilized for anqther, two times from water to give 515 of (22) as the. hydrochloride. Rt = 0.18 min
(ethod o] PR dar e TES F NS SH iR aheea R S § 1S il
cis-614-(1inarihpdpropyRME- (30T odrowstseaydied /isidhe xplastidr intue 2M sagtinotif-1-one . a)
cis-1-[4-(7- - memé i ipokn-O-yl 45 = V. | Iﬂﬁ&% r mine (23)
WO 2%109/%5 l'%%étc PEP2 ]O%E/%%}?'Z%%% 83?;39 of VWQS%%H SN @5‘5{ Eﬁq}dé
cis-4-(1-ARfdhs spytiie wargrdpaingjawehb e wans) [ 4pomiemremive whdersdifgos Was0 mL of
dry dimethydagaiamideraibBimthel Soditaniys Hae D Yy ebrdasilad D INuS ® i aAsAAL!Ing and

the mixture was allowed to stir for 10 5 minutes. 1.579 of 7-Chlgro-6-fluoro-1-methoxy-isoquinoline

(10) were SRIHEAM AReR EATRERE Witk disthyletheh EnRPERMNGIAVY WaS CHRARI S0diMBht at room
temperatugalpHager aadtiorapiitsd \Wae eoaliedbrbdndtaaapusniddbbyshromatigrapaiectdsiickcarefully.

The mixture was extracted foyr times with dichjorpm ne:isgpropanol.(3:1) and the combjned
orgaltt 1nge] STLER i TRRFREORHA et & LS CHREA-e): B IRa Mt A Buiphate
and evapdftdd o dryness. Water was added and the mixture was lyophilized. The crude product was
subjected to silica gel chromatography (dichloromethane:methanol) to give 1.66 g of the desired
product. Rt = 3.45 min (Method 1). Detected mass: 443.2 (M-1-1-14). 15b)
Ccis-614-(1-Amino-propy1l)-4-(4-fluoro-phenyl)-cyclohexyloxy]-7-chloro-2H- isoquinolin-1-one (Example

1) cis-4-(1-Amino-1-methylethyl}-4-phenylcyclohexano! (8)

15

H,N

A suspension of commercial anhydrous cerium chloride (Alfa Aesar, 2 g, 8.15 mmol) in
anhydrous THF (12 mL) was heated to 45°C for 3 h under vigourous stirring. The slurry

20  was cooled to room temperature and treated with cis-4-(methoxymethoxy)-1-
phenylcyclohexanecarbonitrile (7, 1 g, 4.08 mmol). After cooling to -10 °C, a 1.5 M
solution of MeLi-LiBr (6.72 mL, 10.2 mmol) in diethyl ether was added dropwise over
20 minutes, then the resulting brown slurry was stirred for an additional 20 min. The
reaction was quenched by addition of concentrated NH,OH (2.6 mL) over 10 min. The

25  yellow suspension obtained was allowed to warm to room temperature, stirred for 30
min, diluted with THF and then filtered. The wet cake was rinsed several times with
THF. The combined filtrates were then concentrated to almost dryness, diluted with
dichloromethane and washed with 0.1 N NaOH. The organic layer was dried with
sodium sulphate and evaporated.



WO 2009/156100PCT/EP2009/004421 87 1.66 g of
cis-144-(7-Chloro-1-methoxy-isoquinolin-6-yloxy)-1-(4-fluoro-phenyl)- cyclohexyll-propylamine (23)
were dissolvgehin,d§ kg @ mixture of isopropanol and 1N hydrochloric geid (151)ARd,heated in a
microwave oven for 20 minutes at 120C. Water was added, the isopropanol removed in vacuo and the
remaining solution was 5 lyophilized. The residue was taken up in water and lyophilized for another
two times from water to give 1.64 g of the desired fdduct Example 1 as the hydrochloride. Rt= 2.67
min (Method 1). Detected mass: 429.2 (M+H+). Example 2:
cis-644-(1-Amino-cyclopropy1)-4-phenyl-cyclohexyloxy)-7-chloro-2H10isoquinolin-1-one a)
cis-114-(11BeFYRx eI MAE SHERRIFRE NAGtsAGlyRellmet S el LR asiwaniatbd) 15 To
a solution Q& Eiedy theaHMOEY BRBFARIH = RRSMENPERAPA M @th R AR R PRih ARGy drous

N,N-dimethylacetamide (5 mL) at 0C was added portionwise sodium hydride (60% in mineral oil, 0.12

(5mL) ) .
g, 3 mmolfMFHAtRIRR NS UKRE WaS SenseNYeisH 10 Anessden af@ L a crude mixture
1-(benzylafyihd ttfdaroniptunt (BYORIROHNES (3t (MiIshd%)7 Detetedataheraddrs ANyl stiring was
continued overnight. The suspension was poured onto ice, the resulting precipitate was filtered and
dried.”The crude product was purified by chromatography on silica gel (eluting with 0 to 5 % methanol
in dichlordivethitinercchrtaeting-Eragamolmeidd 3p yield 0.252 g of the desired product. Rt = 25 6.21 min
(Method 9). Detected mass: 499 (M+1-1+). WO 2009/156100PCT/EP2009/004421 88 b)
cis-614-(1-Amino-cyclopropyl)-4-phenyl-cyclohexyloxy1-7-chloro-2H-isoquinolin-1- one (Example 2)
5To a solildi-63.4id¥hprp72cmetayiphehehynethhitingne-RadimsthoRpagline (40)
phenylcyclohexyll-cyclopropanamine (24, 0.24 g, §448 mmol) in isopropanol (2.5 mL) was added a
solution of 4N aqueous hydrochloric acid (2.5 mL, 10 mmol) followed by 2.5 mL of isopropanol, 2.5 mL

of 4N aqueous hydrochloric acid (10 mmob and e wﬁﬂy\ﬁz of methanol. The resulting
o dd under reddced pressure and co-evaporated with a

suspension was stirred overnight, 10 eva
Was trituratedYvith methanol/diethyl ether to afford 0.18 g

methanol/toluene mixture. The crude
of the title compound as its hydrochloride. R[= 4.83 min (Method 9). Detected mass: 409 (M+H+). 15
Example 3: cis-6-114-(1-aminopropyl)-4-pH:enyIcycIohexyI]oxy}-?-chIoro-2H-isoquinoIin1-one a)

cis-1rff-([3; e REYRY) RIS MR 81 MW RRYY (IR0 e dbiPLaRATEIING (43520
mL) and reacted with 2-aminoacetaldehyde dimethylacetal (19.3 g, 183 mmol) and
toluene sulphonic acid (3.2 g) for 2 hours in a Dean-Stark apparatus. The solution was
allowed to cool down, extracted with saturated sodium bicarbonate solution, water and
brine, dried over sodium sulphate and evaporated to dryness to give 40.4 g of a dark

15 yellow oil which was used without further purification.

b} 3,4-Difluoro-2-methylbenzyl-2,2-dimethoxyethylamine (41)
20

[1-(3,4-Diflucro-2-methylphenyl)-methylidene}-2,2-dimethoxyamine (40, 40.4 g) was

dissolved in ethanol (225 mL). Sodium borchydride (4.8 g, 124 mmol) was added

portionwise. Stirring was continued overnight. For workup, acetic acid was added until
25 no gas evolution could be observed. Then the solution was evaporated to dryness,



WO 2009/156100PCT/EP2009/004421 89 To a solution of
cis-4-(1-aminopropyl)-4-phenylcyclohexanol (6, 0.39 g, 1.48 mmol) in anhydrous

N,N-dimethyg?, Ztg(mq gFO mL) was added podionwise sodium hydride (Q)%’{%{,Ez%ﬂgoﬁz?” 0.24 g,
5.92 mmol). The reacllon mixture was stirred for 10 min at room temperature
1-(benzyloxy)-7-chloro-6-fluoroisoquinoline (38, 0.42 g, 1.48 5 mmol) was added and stirring was
continued for 72 hours. The suspension was poureé®nto ice, the resulting aqueous layer was
extracted with chloroform. The organic layers were dried over sodium sulphate, filtered and
concentrated under reduced pressure. The crude product was purified by chromatography on silica gel
(eluting witakenoupormdisiéanansithadi eladovastrethejttosatidate6b dividiearbot{atélmiatitoxy)-7-
L0chiororsgiu e G Gt PHEYSHIENEIARISNABEHEIRG b ekPdud? MG

Detected mass: 501 (MW).  b) cis-6-1[4-(1-aminopropyl)-4

pheny|cycﬁm@&§1ﬁ)ﬁyﬁﬁwmr@12m@@tquﬂ%ﬁn Eh@r@@gemﬁ@@}am@@&%ahms used

cis-1-(4- ([Jwﬁlp,%{}gﬂm&a};@mormsoqu|noI|n -6-ylJoxy}-1- 20phenylcyclohexyl)propanamine (25, 0.604 g,
1.21 mmol) in isopropanol (6.3 mL) was added a solution of 1N aqueous hydrochloric acid (7 mL, 7
mmolﬁ The resulting suspension was stirred overnight and evaporated under reduced pressure. The
crude prodye¢ @s-piniied DyrreiryarshphRse Colummettexyatagnamhvdelyingnyith 0 to 30% CH3CN
in water) fford the title pound (0.32 g). Rt = 5.00 min (Method 9). 25 Detected mass: 411
(M+H+). \R}%OEBB ABE T/EP2009/004421 90 Aminoalcohols were synthesized from the
corresponding benzonitriles and grignard reag ra min@elcohols were obtained in a similar
fashion as described in the reaction sequpg D y|eI&”(19), is-aminoalcohols were obtained in a
similar fashion as described in the reactid eRieDceSe-weld.(14). Dimethylated aminoalcohols were
5obtained in a similar fashion as descfibed Tpr (22). All described products were obtained as the
hydrochloride salts. Ex. No. Isoqui- noline Rrodu ical Name [M+W]

3,4-Difluoro-2-methylbenzyl-2,2-dimethoxyethylamine (41, 37.8 g) was dissolved in
10 dichloromethane (100 mL). Pyridine (42 mL) was added. At 0 °C a solution of p-
toluenesulphonyl chloride (36.8 g, 193 mmol) in dichloromethane was added dropwise.
The reaction was allowed to warm to room temperature and stirring continued until
conversion was complete. For workup, the reaction mixture was diluted with
dichloromethane (100 mL) and extracted twice with 1.5M hydrochloric acid, twice with
15  sodium bicarbonate solution and once with brine. The organic layer was dried over
magnesium sulphate, evaporated to dryness to give crude product as an orange oit
{(68.3 g). This was used without further purification.
d ) 6,7-diflucro-5-methyl-isoquinoline (43)

N7 ™

| =

20 Aluminium trichloride (112 g, 838 mmol) was suspended in dichloromethane (250 miL.)
at 0 °C. A solution of N-(3,4-difluoro-2-methylbenzyl)-N-(2,2-dimethoxyethyl)-4-
methylphenyl-sulphonylamine (42, 68.3 g) in dichloromethane {250 mL) was added.
The reaction mixture was heated at 50 °C for 2 hours, before being cooled to 0 °C and
poured on ice. The organic layer was separated, and the agueous layer extracted



R/ [min] Meth-od 4 10 HN IS Ci 40 NH2 cis-644-(1- Amino-buty1)-4-[4 phenyl-cyclo hexyloxy]-7-
chloro-2Hisoquinolin-1- one 425.2 2.61 510 ...-- HN CI. NH2 cis-64441- Amino-butyl)-4-
(4-fluorophenyb-apolofaenyloxyl-7- chloro-2Hisoquinolin-1- one 443.2 2.66d&1%:E800/004421

66

twice more with dichloromethane/isopropano! (3:1). The combined organic phase was
extracted twice with saturated sodium bicarbonate solution and dried over magnesium
sulphate, before filtration and evaporation gave 63.5 g of crude dark brown semi-solid
product. This was purified by chromatography on sitica gel. Elution with ethy!

5 acetatetheptane (5%:95% to 35%:65%) gave 11.3 g of the title compound 43 as a tan-

coloured solid. R; = 0.86 min (Method 10). Detected mass: 180.1 (M+H").

The Isoquinoiines in the following table were obtained by following a similar reaction

sequence as used for synthesis of 43.

10
Comp. | Starting Product Chemical [M+H'] | Ry Method
No. compound Name {min}
44 3,5-dimethyl- 5,7-dimethyl- 176.1 1.06 10
4-fluoro- o F ! 8flucro-
benzaldehyde ,\} P isoquinoline
45 3,4-difluoro- X F {8, 7-diffuoro- 166.1 1.07 2
benzaldehyde @ isoquinoline
Nz
F
46 3-bromo-4- X F 7-bromo-6- 226.0 0.9 4
fluoro- 1 fluoro- 2283
N~
benzaidehyde - Br ! isoquinoline
47 4-fliyoro-3- N F | 8-fiuoro-7- 178.1 | 090 10
methoxy- | methoxy-
Xy N . ‘Xy-
benzaidehyde (i) isoquinoline
48 4-fluoro-3- xn F i 6-fluoro-7- 161.9 | 0.90 10
methyl- ! methyl-
N .= . _
benzaldehyde isoquinoline

7-Chlore-8-fluoro-isoguinoline 2-oxide (8)




--- HN CI Br 40 NH2 cis-644-(1-Aminpropy1)-4-(4- bromo-pheny1)- cyclo hexyloxy]-
7-chloro-2Hisoquinolin-1- one 489.1 2.69 WO 2009/156100PCT/EP2009/004421 91 Ex. No. Isoqui-

noline Produgf Chemical, Name [M+H+] Rt/ [min] Meth-od 7 10 140 ;Br NH, G0 000 004421

67

o Ci

50 g of 7-chloro-6-fluoro-isoguinoline {prepared according to WO 2007/012422) were
dissolved in dichloromethane and cooled to 5 °C. 69.6 g of m-chioro-perbenzoic acid

5 (70%) were added portionwise. The mixture was stirred at room temperature. When
conversion was complete, the mixture was diluted with 1.5 L of dichloromethane and
washed three times with saturated sodium bicarbonate solution. The organic layer was
dried over sodium sulphate and evaporated to dryness to give 47.6 g of the desired
product 9. Ry= 0.98 min (Method 5). Detected mass: 198.1 (M+H").

10
7-Chloro-6-fluoro-1-methoxy-isoquinocline (10)
= | F
N
S cl
0O
15

10 g of 7-Chloro-6-flucro-isogquincline 2-oxide (9) were dissolved in 100 mL of dry
methanol. 12 mL of ethyl chloroformate were added dropwise at -10°C. The mixture
was allowed to stir for 15 minutes and then 28 mL of triethylamine, dissolved in 55 mL
of methanol, were added dropwise at -20°C over 1h.

20 100 mi of 2N aqueous sodium hydroxide solution were added and the formed
precipitate was filtered. Additional product was precipitated by addition of 2N sodium
hydroxide solution and water to the mother liquor. The combined solids were dried to
give 7.8 g of the desired product (10). R¢= 3.75 min (Method 1). Detected mass: 212.0
(M+H").

25



0 H: 110 ci cis-644-(1- Amino-propy1)-4- (2-bromophenyl)-cyclo hexyloxy]-7- chloro-2Hisoquinolin-1-
one 489.1 2.64 18 10 CF, . NH2 /0 ci HN o cis-64441- Amino-propyl)-4- (4-trifluoro methyl-phenyl)-

cyclo-hex)rlogyd-»fishiQi@s2Hisoquinolin-1- one 479.22.74 1910 F NH, 5,401 BN CJ.
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The following compounds were obtained in a similar fashion as described for the

synthesis of 10, starting from the respective isoquinolines.

Comp. | Starting Product Chemical Name | [M+H"] | R/ | Method
No. compound [min]
49 5-Chloro-6- Ci 5-Chloro-6-fluoro- { 212.0 | 1.78 | 10
fluoro- s F 1-methoxy-iso-
isoquinoline Nl P quinoline
o
50 45 |\ F 6,7-difluoro-1- 196.1 | 3.53 |1
methoxy-iso-
N F quinaline
O
51 43 8,7-Difluoro-1- 2101 385 {2
= F | methoxy-5-
N l methyl-
F | isoquinoline
0
52 43 s F 8-fluoro-1- 1821 [ 344 |2
m methoxy-7-
methyl-iso-
O quincline
53 44 6-Fluoro-1- 2061 |374 |2
ﬁ methoxy-5,7-
Nf P dimethyl-iso
quinoline
SN
54 47 x F &-Fluoro-1,7- 2081 | 31 2
| P dimethoxy-
% isoguinoline
O !




Cis-644-(1- Amino-propyl)-4- (2-fluorophenyl)-cyclo hexyloxy1-7- chloro-2Hisoquinolin-1- one 429.2
25211010 th OeCkNH2 HN CI cis-61441- Amino-propyl)-4- (2-chloro- phenyl)-

cyclohexylongz-chlor@-2H-iso quinolin-1-one 445.1 2.71 1 WO 2009/1561,00LCT /004421 92
Ex. No. Isoqr(ﬁf-z’nolin/g‘ﬁProduct Chemical Name [M+H1 RI [min] Q%E%J(EB‘%&Q?

69

1-Benzyloxy-7-chloro-6-fluoro-isoguinoline (38)

/I F
N

X Ct
o

7-Chlore-6-fluoroc-2H-isoquinolin-1-one (prepared according to WO 2007/012422; 52.2
g) was dissolved in THF (1 L}). After addition of silver carbonate (145.5 g) and benzyl
bromide (40.6 mL), the mixture was stirred at room temperature overnight. Another 6.2
mL of benzy! bromide were added and the mixture was stirred at 70 °C for 2 h. After

10  cooling down to room temperature, the reaction mixture was diluted by addition of 1 L
of ethyl acetate and filtered over celite. The filter cake was washed thoroughly, the
organic layer was evaporated and subjected to silica gel chromatography (n-heptanes:
methyl tert. butyl ether) to give 27.8 g of the title compound (38). Ry = 3.73 min
(Method 1). Detected mass: 288.1 (M+H"). '

15

1-Benzyloxy-4-benzyl-7-chloro-6-flucro-isoguinoline (55)



Meth-od 1 1 39 RN 10 40 NH2 cis-614-(1- Amino-propyl)-4- phenyl- cyclohexyloxY)- 7-methyl-2H-iso
quinolin-1-one 391.2 256 1 12 38 z z u_ 04111 0O trans-644-(1- Amino-butyl)-4- (4-fluoro- phenyly

cyclohexyloxwg z{;@?{gg?égHisoquinolin-l- one 443.2 2.63 1 13 38

10

15

20

PCT/EP2009/004421
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As a side product of the preparation of 1-benzyloxy-7-chloro-8-flucro-isoquinoline (38),
8.45 g of 1-benzyloxy-4-benzyl-7-chioro-8-fluoro-iscguinoline (65) could be isolated by
silica gel chromatography. R; = 4.04 min (Method 1). Detected mass: 378.1 (M+H").

1-Benzyloxy-7-methyl-6-fluoro-isoquinoline (39)

1-Benzyloxy-7-methyl-6-fluoro-isoquinoline (38} has been prepared according to the
procedure described for the synthesis of (38) starting from 7-methyl-8-flucro-2H-
isoquinolin-1-one (prepared according to the protocol described in WO 2007/012421 or
WO 2007/012422). R, = 4.00 min (Method 1). Detected mass: 268.1 (M+H").

1-(4-Fluoro-phenyl)-4-oxo-cyclohexanecarbonitrile (12)
a) 5-Cyano-5-(4-fluoro-phenyl)-2-oxo-cyciohexanecarboxylic acid methyl ester (11)

N

70 mL of methylacrylate and 50 g of 4-fiuorophenylacetonitrile were dissolved in a
mixture of 200 mL of THF and 50 mL of dry methanol. 150 ml. of sodium methylate
(30% in methanol) were added dropwise, while temperature was maintfained below 40
°C. The mixture was stirred at room temperature for 15h and heated for another 4h at
50 °C. When the reaction was complete, the mixture was allowed to cool to room



HN 110 CI trans-6-[4-(1- Amino-ethyl)-4- (4-fluoro- phenyl)- cyclohexyloxy]- 7-chloro-2Hisoquinolin-1-
one 415.22.48114 38 ---RN CI trans-644-(1- Amino-butyl)-4- phenyl- cyclohexyloxy]-
7-chloro-2Hispgwinetigsimone 425.2 2.67 1 WO 2009/156100PCT/EP20G/9R44¢uh @3 &x. No. Isoqui-
noline Product Chemical Name

10

15

20

71

temperature and poured onto a cold 2N aqueous hydrochioric acid solution. The
aqueous iayer was extracted three times with ethyl acetate and the combined organic
layer was washed with water and brine, dried over magnesium sulphate and
evaporated to give 101.5 g of the desired product. R, = 1.59 min (Method 5). Detected
mass: 276.2 (M+H™).

b) 1-(4-Fluorc-phenyl)-4-oxo-cyclohexanecarbonitrile (12)

O

101.5 g of 5-Cyano-5-(4-fluoro-phenyl}-2-oxo-cyclohexanecarboxylic acid methy! ester
(11) were dissolved in 680 mL of ethanol and 171 mL of concentrated agueous
hydrochloric acid were added. The mixture was heated to reflux for 40h, then
evaporated. The residue was taken up in water and extracted with dichloromethane.
The organic layer was washed with brine, dried over magnesium sulphate and
evaporated to give 95.2 g of crude product, that was purified by silica gel filtration
(heptanes:ethyl acetate) to yield 50.4 g of the desired product 12. Ry= 1.26 min
(Method 1). Detected mass: 218.2 (M+H*). |

1-(4-Methoxy-phenyl)-4-oxo-cyclohexanecarbonitrile (56)

o O



[M+Fi] RI (min] Meth-od 15 38 ./ HN CI , H cis-644-(1Amino-ethyl)-4-
(4-fluoro-pheny1l)-cyclo-hexyloxy1-7- chloro-2H-iso quinolin-1-one 415.2 2.48 1 16 10 .,, HNso CI

trans-6-[4-(15 1)-4- (3-bromophenyl)-cyclo heyryloxy]-7- chloro-2H-iso quinolin-1-one
489.2 2.77 2 @Qﬂﬁ?&@/ PCTEPZ006/004421
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56 was obtained from methylacrylate and 4-methoxyphenyiacetonitrile in a similar
fashion as described for synthesis of (12). Ri= 4.24 min (Method 3). Detected mass:
230.1 (M+H").

5 1-Cyano-1-(3-fluorophenyljcyciohexan-4-one (58)
a} 1-Cyano-1-(3-fluorophenyl)-3-methoxycarbonylcyciohexan-4-one (57)

_~N

O

G O

Potassium t-butoxide {62.3 g, 555 mmol) was added dropwise to a solution of 3-

10 fluorophenylacetonitrile (56, 25 g, 185 mmol) in THF (500 mLl.). The reaction mixture
was stirred overnight. The reaction mixture was acidified with hydrochloric acid (3M)
and exiracted with dichloromethane. The organic extracts were evaporated to yield
57.2 g of an orange oil. Ry = 3.39 min (Method 3). Detected mass: 275.1 (M+H").

15 b} 1-Cyano-1-(3-fluocrophenyl)cyclohexan-4-one (58)

e

=)
N

A mixture of 1-cyano-1-(3-fluorophenyl)-3-methoxycarbonyicyclohexan-4-one (57, 51
g, 185 mmol), water (54.8 mL) and DMSO (840 mL} was heated and stirred at 150 °C
for 3 hours, followed by stirring at room temperature overnight. The reaction mixture

20  was evaporated and purified by chromatography on silica gel. Elution with ethy!
acetate/heptane (5%:95% to 30%:70%) gave 28 g of desired material as a solid
product. R; = 3.89 min (Method 3). Detected mass: 218.2 (M+H").



trans-6-14-(1- Amino-propy0-4- (3-methoxyphenyl)-cyclo hexyloxy]-7- chloro-21-1-iso quinolin-1-one

441.2 2.65 2 18 10 HN oCi NH2 0 trans-614- (Amino-phenylmethyl)-4-(4- fluoro-phenyl)-

cyclohexylox%la-

{gél?dalisoquinolin-l- one 477.22.67 WO 2009/1561095&'{]5@%%9492]1004421 94

Ex. No. Isoquinoline  Product Chemical Name [M+H+] Rt/ [min] Meth-od
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The following cyclohexanones were prepared using the same procedure as described

for 58, starting from the respective phenylacetonitrils.

Comp. | Stariing Product Chemical [M+H"] Ry Method
No. compound Name {min]
59 4-bromo-phenyl | Br i-cyano-1-(4- | 277.9 479 |3
acetonitrile Z bromophenyl)
cyclo-hexan-
4-one
_ 0
60 2-chloro-phenyl Ci 1-cyano-1-(2- | 275.2 187 |4
acetonitrile N chlorophenyl) | (M+
cyclo-hexan- | CH;CN
4-one +H")
O .
61 3-methoxy- o~ 1-cyano-1-(3- | 229.1 431 |6
phenyl methoxyphen
acetonitrile ZN ylicyclo-
hexan-4-one
0
62 4-isopropyl- 1-cvano-1-(4- | 285.3 223 |4
phenyl N isopropylphen | {M+
acetonitrile ylicycio- CH,CN
hexan-4-one | +H")
8]
63 2-methoxy- O 1-cyano-1-(2- | 230.2 381 |6
phenyt N methoxyphen
acetonitrile yheyclo-
hexan-4-one
0
64 2-fluoro-phenyl F 1-cyano-1-(2- | 259.3 179 | 4
acetonitrile N fluorophenyt) | (M+
cyclohexan-4- | CH,CN
one +H")
o




19 10 HN lli cl ..,, trans-614-(1- Amino-2-methylpropyl)-4- phenyl-cyclo hexyloxy]-7- chloro-2H-iso
quinolin-1-one 425.3 3.33 6 20 10 HN CI trans-61441- Amino-3-methyl-butyl)-4-phenyl-cyclohexylokfr

7-chloro-2H-ige, gpiglnh-one 439.4 2.74 1 21 10 HN--- ci lli trans-644- (Aming; Imethyl)-4-
phenyl-cyclo- hexyloxy]-7- chloro-2H-iso quinolin-1-one 458.2 2.78 M&%?‘BWMJH
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1-Cyano-1-(2 4-diflucrophenyl)cyclohexanone (65)
F
Z N

9]

Potassium t-butoxide (55 g, 489 mmol) was added to a stirred solution of 2,4-

5 diflucrophenylacetonitrile (25 g, 163 mmol) and methyl acrylate (28.1 g, 29.4 mL, 326
mmol) in THF (475 mL) at room temperature. After one hour stirring, water (2.4 L) was
added and the mixture stirred for 2 hours at 68 °C. After cooling the mixture was
extracted with methyl tert butyl ether. After drying over sodium sulphate the organic
phase was evaporated to give 34.7 g of an orange oil which was purified by

10  chromatography on silica gel. Elution with ethyl acetate/heptane (5%:95% to
35%:85%) gave the desired product after evaporation as 19 g of a colourless
crystalline solid. R; = 3.84 min {Method 3). Detected mass: 236.3 (M+H").

The following cyclohexanones were prepared using the same procedure as described

15  for 65, starting from the respective phenylacetonitrils:

Comp. | Starting Product Chemical Name | [M+H'] | R/ Method
No. compound [min]
66 3-bromo- Br 1-cyano-1-(3- 2781 |4.26 |18
phenyl bromophenyiicy
acetonitrite N clohexan-4-one




122 38 HN CI trans-644-(1- Amino-1-methylethyl)-4-(4- fluoro-phenyl)- cyclohexyloxy1-
7-chloro-2H-iso quinolin-1-one 429.1 2.64 1 WO 2009/156100PCT/EP2009/004421 95 Ex. No. Isoqui-
noline Produgt ¢ehemigad Name [M+Fil Rt/ (min] Meth-od 23 38 HN PCT/EP2000/004421

75

Comp. | Starting Product Chemical Name | [M+H"] | R/ Method
No. compound fmin)
67 2-bromo- Br 1-cyano-1-(2- 3022 1445 |6

phenyt N bromophenylicy | (M+

acetonitrile clohexan-4-one | Na“)

o)

68 Pyrid-2-yl Y f-cyano-1- 2011 1175 |1

acetonitrile ~ I {/N {pyrid-2-yl)cyclo

hexan-4-one

a1 4-fluor-2- F 1-cyano-1-(4- 232.3 (402 |86

methyiphenyl fluoro-2-
acetonitrile methylphenyl)
cyclohexan-4-

one

70 3,5-diflucro- 1-cyano-1-(3,5- | 2361 [ 4.02 |6

G
\GEj/}N
o
F
phenyl diffuorophenyi)
{/ N
O
F

acetonitrile cyclohexan-4-

-n

one

71 3,4-difluoro- 1-cyano-1-(3,4- | 2362 (398 |6
pheny! F N difluorophenyl)
acetonitrile Z cyclohexan-4-
one
0

72 2-methyl 1-cyano-1-(2- 2143 392 |6
phenyl ZN methylphenyl)
acetonitrile cyclohexan-4- :
one
O




cl

.Cis-644-(1- Amino-(2-fluoro- phenyl)-cyclo hexyloxy]-7- chloro-2H-iso quinolin-1-one 427 3.29 8
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Comp. | Starting Product Chemical Name | [M+H'] | R/ Method
No. compound [min]
73 2-trifluoro f':Fa 1-cyano-1-(2- 2841 (226 |20
methoxy 0 triflucromethoxy
phenyl /:’N ~phenyl)cyclo-
acetonitrile hexan-4-one
O
74 4-fluoro-3- o~ 1-cyano-1-(4- 2482 1389 |8
methoxy F fluoro-3-
phenyl AN methoxy-
acetonitrile phenyfcycio
hexan-4-ohe
o
75 3-ethoxy J 1-cyano-1-{3- 2443 1419 |6
phenyl 0 ethoxyphenyl)c
acetonitrile %N yclohexan-4-
one
0
6 3-methoxy-4- o 1-cyano-1-{3- 2440 453 |6
methylphenyl methoxy-4-
acetonitrile 2 methylphenyl)c
yclohexan-4-
d one
77 4-triffuoro ?Fs 1-cyano-1-(4- 284.2 | 436 |6
methoxy © trifluoromethoxy
phenyl //N -phenyl)
acetonitrile cyclohexan-4-
one
o




24 38 HN CI H, aicis-61441- Amino-ethyl)-4- phenyl-cyclo hexyloxyl-7- chloro-2H-iso quinolin-1-one
397 3.19 8 25 38 HN s ' H2N 40 cis-644-(1-

Amino-I-methyieihyd)id:Rlgenylcyclo-hezytozyj7-chloro-2H-iso quinolin-1-opg4dL BHa fixe
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cis-4-Hydroxy-1-(4-fluoro-phenvyl)-cyclohexanecarbonitrile (13}

F
N
O’l,‘. .//'

OH

5 20 g of 1-(4-Fluoro-phenyl}-4-oxo-cyclohexanecarbonitrite (12) were dissolved in 300
mL of dry ethanol and cooled to -20°C. 3.83 g of sodium borohydride were added and
the mixture was allowed to slowly warm to room temperature. When conversion was
complete, 150 ml. of water were added and the pH was adjusted to 2 by addition of 2N
hydrochioric acid. The mixture was extracted with ethyl acetate three times and the

10 combined organic layer was extracted with brine, dried over 'magnesium suphate and
evaporated to dryness. The resulting residue was crystallized from n-heptanes:ethyl
acetate to give 11.9 g of the desired product. R, = 2.78 min (Method 1). Detected mass:
220.1 (M+H").

15 cis-<4-(tert-Butyl-dimethyl-silanyloxy)-1-(4-fluoro-phenyl)-cyclohexane-carbonitrile (78)

0.

si%

30 g of cis-4-Hydroxy-1-(4-fluoro-phenyl}-cyciohexanecarbonitrile (13) were dissolved
20 in 350 mL of dry dichloromethane. 38.8 mL of 2,8-lutidine were added and the mixture
was cooled to 0°C. 37.7 mbL of tert.-butyldimethyisily! trifluoromethansulfonate were



26 38 RN 0 H2N is 5CI cis-6-(4-[amino (cyclopropyl) methyl]-4phenyl-cyclo- hexyl}oxy)-7-
chloro-2H-iso quinolin-1-one 423 5.10 9 27 10 -v HN O Cl 411 NH2 cis-644-(1- Amino-propyl)-4-
(4-isopropylpherrshreyciey hexyloxy]-7- chloro-2H-iso 453.2 1.20 5 PCT/EP2009/064421
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added and the mixture was stirred at room temperature overnight. The reaction mixture
was diluted with dichloromethane, extracted twice with water, 0.1N hydrochloric acid
and once with saturated sodium bicarbonate and brine, dried over magnesium
sulphate, evaporated to dryness and purified by silica gel chromatography to give 43.8
g of the desired product. Ry= 3.271 min (Method 12). Detected mass: 334.2 (M+H").

cis-4-(1-amino-propyh-4-(4-fluoro-phenyl)-cyciohexanol (14)

Under argon, 2 g of cis-4-hydroxy-1-(4-fluoro-phenyl)-cyclohexanecarbonitrile (13)
were dissolved with cooling in a 1M solution of ethyl magnesium bromide in THF (or
diethyi ether, alternatively). The reaction mixture was refluxed for 14h, cooied to room
temperature and diluted with 600 mbL of THF. The mixture was quenched by addition of
a minimal amount of methanol, filtered over celite and evaporated to dryness. The
resulting foam was dissolved in 300 mL of ethanol and 690 mg of sodium borohydride
were added portionwise under cooling. The mixture was allowed to stir until the
reaction was complete, evaporated to dryness and the resulting residue was
partitioned between 1N agueous HC! and ethyl acetate. The organic layer was
extracted once with 1N HC! and the combined aqueous layers were washed with ethyl
acefate and subsequently adjusted to pH 12 by addition of 5N sodium hydroxide
solution. The aqueous layer was extracted twice with dichloromethane, the combined
dichloromethane iayers were washed with brine, dried over sodium sulphate and
evaporated to give 1.72 g of the desired product. R;= 2.25 min (Method 1). Detected
mass: 252.2 (M+H").

Alternatively, 14 can be obtained employing 78 in a similar reaction:
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18.3 g of 78 were dissolved in 183 mL of dry toluene and 36.6 mL of a solution of ethyl
magnesium bromide (3M in diethylether) were added. The mixture was stirred at 80°C
for 16h, diluted with THF, cooled to 5°C and quenched by addition of a few mL of
ethanol. The mixture was filtered over celite, the solution evaporated to dryness and
the residue was taken up in 100 mL of ethanol. 4.15 g of sodium borohydride was
added portionwise and stirring was continued overnight. The mixture was evaporated
to dryness, the mixture was taken up in dichloromethane and extracted with 2N HCI
and brine. The organic layer was evaporated, the residue was taken up in methyi
tert.butyl ether and extracted several times with 2N HCI. The combined HCI layers
were adjusted to pH 12 by addition of 5N sodium hydroxide and extracted with
dichloromethane. The dichloromethane layer was dried over MgSQO,4 and evaporated to

give 13.0 g of the desired product.

cis-4-(1-Amino-1-methyl-ethyl)-4-(4-fluoro-phenyl)-cyclohexaniol (79)

300 mg of 78 were dissolved in 10 mL of dry diethyl ether. Then, 0.3 mL of methyl
magnesium bromide (3M in diethyl ether) were added. The mixture was cooled to 0°C
and 0.85 mL of a solution of methyl lithium (1.6 M) were added. After 1h, 255 mg of
titanium(lV) isopropoxide were added. 10 minutes later 1.4 mL of a solution of methyl
lithium (1.6 M) in diethylether were added. The mixture was stirred overnight. Then
5mL of 2N sodium hydroxide were added slowly at 0 °C, 30 mL of methyl tert.butyi
ether were added and the NaOH layer was extracted several times with methyl
tert.butyl ether. The combined organic layer was dried and evaporated.The resuiting
residue was dissolved in 5 mL of methyl tert.butyl ether, cooled to 0 °C and 5 mL of 2N
hydrochioric acid were added. Stirring was continued overnight, the ether layer was
extracted again with 2N hydrochloric acid and the combined aqueous layer was cooled
to 0°C and 4 mL of 5N sodium hydroxide solution were added. The aqueous layer was



529 10 104 HNao CIH 02 cis-6-[4-(1- Amino-propy1l)-4- (3-bromophenyl)-cyclo hexyloxy]-7-
chloro-2H-iso quinolin-1-one 503.1 1.34 5 30 10, NH2 HN10 CI O

cis-6-[4-(1Arq*'Qp-gﬁmgmg&propyl)-4-(4- fluoro-phenyl)- cyclohexyloxyl7-c -21-1- '39& inolin-1- one
443.2 2.66 1 31 %O I—fIN101 Cl . trans-64441- amino-propyl)-4- (4-f|uoropf%%%é%ﬁhexylwry]-r

chloro-2H-iso quinolin-1-one
80

extracted several times with dichloromethane, the combined dichioromethane layers
were dried and evaporated to give 80 mg of the desired product. R;= 2.33 min {(Method

3). Detected mass: 217.2 (M+H")

5 8-(4-Fluoro-phenyl)-1,4-dioxa-spiro{4.5]decane-8-carbonitrile (15)

E
/)N

0 0O

L

15 g of 1-(4-Fluoro-phenyl)-4-oxo-cyclohexanecarbonitrite (12) were dissolved in 500
10 mL of toluene, then 800 mg of p-toluene sulfonic acid were added and the reaction

mixture was heated in a Dean-Stark apparatus for 6h. The mixture was allowed to cool

to room temperature and washed twice with saturated aqueous sodium bicarbonate

solution and brine, dried over magnesium sulphate and evaporated to dryness to yield

17.9 g of the desired product. R;= 1.47 min (Method 5). Detected mass: 262.2 (M+H"),
15

{1-[8-(4-Fluoro-phenyl)-1, 4-dioxa-spiro[4.5]dec-8-yl}-butyl}-carbamic acid tert-butyl
ester (16)

20



429.2 2.57 1 WO 2009/156100PCT/EP2009/004421 97 Ex. No. Isoqui- noline Product Chemical
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1.5 g of 8-(4-Fiuoro-phenyl)-1,4-dioxa-spiro[4.5]decane-8-carbonitrile {(15) were
dissolved in 2.9 mL of a 2M solution of propylmagnesium chloride in diethylether. The
mixture was heated under reflux overnight. Another equivalent of propylmagnesium
chloride solution was added and heating was continued for another day. The mixture
was diluted by diethy! ether (THF could be used alternatively) and a minimai amount of
saturated sodium sulphate solution was added. The mixture was filtered over celite
and the precipitate was washed with diethyl ether. 480 mg of sodium borohydride was
added to the combined organic layer and the mixture was allowed to stir until
conversion was complete. A mixture of 2N HCI, brine and water (1:3:6) was added.
The phases were separated, the organic layer was extracted twice with the mixture of
2N HCI, brine and water (1 :3:6)‘, The combined agueous layer was adju;sted'to alkaline
pH by addition of 2M sodium hydroxide solution and exiracted twice with
dichloromethane. The combined dichloromethane layer was washed with brine, and
dried over sodium sulphate.

5 mL of triethylamine and 5.86 g of di-tert.-butyl dicarbonate were added to the
dichloromethane layer and the mixture was stirred at room temperature overnight. The
mixture was washed with 1N sodium hydroxide, a mixture of 2N hydrochioric acid,
brine and water (1:3:6) and brine, dried over sodium sulphate and evaporated to
dryness. The crude product was purified by silica gel chromatography (heptanes: ethyl
acetate) to give 1.22 g of the desired product. R= 5.18 min (Method 3). Detected
mass: 815.4 (2M+H").

{1-[1-(4-Fluoro-phenyl)-4-oxo-cycichexyl]-butyl}-carbamic acid tert-butyl ester (17)



one 411.2 2.69 1 55 10 HN CI NQ NH2 cis-614-(1- Amino-propy1l)-4-
pyridin-2-yl-cyclohexyloxyl-7-chloro-2Hisoquinolin-1- one 412.2 1.77 1356 10 HN CI. NH2
Cis-64441- Amino- ro;;)é/l%?'-4- (2,4-difluorophenyl)- cyclohexyloxy]- 7-chloro-2Hisoquinolin-1- one 447.1
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1.22 g of {1-[8-(4-flucro-phenyl)-1,4-dioxa-spiro[4.5]dec-8-yl]-butyl}-carbamic acid tert-
butyl ester (16) were dissolved in 42 mbL of acetone and 3 mbL of 1N hydrochloric acid
were added. The mixture was stirred at room temperature until conversion was
complete. 40 mbL of saturated agqueous sodium bicarbonate solution were added and
the reaction mixture was extracted with ethyl acetate three times. The combined
organic layer was extracted with brine, dried over sodium sulphate and evaporated to
dryness to give 966 mg of crude (17), that was sufficiently pure for further conversion.
Ri= 1.72 min (Method 5). Detected mass: 308.2 (M-Isobutene+H").

trans-{1-{1-(4-Fluoro-phenyl)-4-hydroxy-cycichexyl}-butyl}-carbamic acid tert-butyl

ester (18)
F
%ﬁ Jit
oY N O/k
H
OH

0.97 g of {1{1-(4-Fluoro-phenyl)-4-oxo-cyclohexyl}-butyl}-carbamic acid tert-butyl ester
(17) were dissolved in 14 mL of ethanol and 119 mg of sodium borohydride were
added at -20°C. The mixture was allowed to warm to room temperature and stirred
overnight. The mixture was evaporated, the residue was dissolved in ethyl acetate and
washed twice with 2N hydrochloric acid and once with brine. The organic layer was
dried over sodium sulphate and evaporated to dryness to give the crude product, that
was purified by silica gel chromatography (heptanes:ethyl acetate) to give 619 mg of
(18). Ry= 3.46 min (Method 1). Detected mass: 366.3 (M+H").



1.841257100a 01 cis-644-0- Amino-propyl)-4- (4-fluoro-2- methyl-phenyl) cyclohexyloxyl.
7-chloro-2Hisoquinolin-1- one 443.1 1.89 12 WO 2009/156100PCT/EP2009/004421 98 EX. No.
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trans-4-(1-Amino-butyl}-4-(4-fluoro-phenyl)-cyclohexanol (19)

\
i"“

NH

OH

5 619 mg of trans-{1-[1-(4-Fluoro-phenyl}-4-hydroxy-cyclohexyl]-butyl}-carbamic acid
tert-buty] ester (18} were dissolved in 2 mL of isopropancl and 2 mL of 2N aqueous
hydrochloric acid were added. The mixture was stirred overnight. Water was added
and the isopropano! was removed in vacuo. The residue was taken up in water and
lyophilized for another two times o give 1.64 g of (19} as the hydrochioride.

10 Ri=2.27 min (Method 1). Detected mass: 266.2 (M+H").

[1-Methyl—1—(4—0x0—cyciohéxyl)nethyl]ucarbamic acid tert-butyl ester (20)
H
T
O

15 0

A suspension of commercial anhydrous cerium chloride (ABCR, 8.8 g) in anhydrous
THF (62 mL) was heated for 4h at 60°C under vigourous stirring. The slurry was
cooled to room temperature and treated with 3g of 4-cyanocyclohexanone cyclic

20 ethylene acetal. After cooling to -20°C, 35 mbL of a 1.5 M solution of MeLiLiBr in diethyl
ether were added dropwise. The mixture was allowed to stir for 1h at -10 °C, then 20
ml. of THF were added and the reaction was quenched by addition of concentrated



[min] Meth-od 58 10 HN Si Chic O2 CI H cis-6-[4-(1- Amino-propyl)-4- (3,5-difluoro- phenyl)-
cyclohexyloxyk 7-chloro-2Hisoquinolin-1- one 447.1 1.86 12 59 10 HN ..... s0 110 0.4(720Cl
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NH,OH (10 mL} over 10 min. The mixture was allowed to warm to room temperature,
stirred for 30 min, diluted with methyl tert. butyl ether and then filtered. The filter cake
was rinsed several times with methyl tert. butyl ether. The combined filtrates were then
concentrated in vacuo.

The crude product was dissoived in dichloromethane and extracted twice with 0.1N
HCI. The combined HCl iayers were washed with dichloromethane, cooled and the pH
was adjusted to 12 by addition of 5 N sodium hydroxide soiution. The aqueous layer
was extracted twice with dichloromethane. The dichloromethane layers were
combined, washed with brine, and dried over sodium sulphate.

1.82 g of triethylamine and 2.74 g of di-tert.-butyl dicarbonate were added. The mixture
was stirred for two days at room témperature, washed with 1N sodium hydroxide
solution, twice with 0.1 N hydrochloric acid and water, and once with brine, dried over
sodium sulphate and evaporated to dryness to give 3.0 g of crude product.

The crude product was dissolved in 100 mL of acetone and 10 mL of 1N HCl were
added and stirred at room temperature. Additional HCI was added and stirring was
continued until conversion was complete. Sodium hydroxide solution and methyl-tert.-
butyl ether was added, the aqueous layer was separated and extracted with methyl-
tert.-butyl ether. The combined ether layers were dried over sodium suiphate and
evaporated to dryness to give 2.4 g of (20). Ry= 3.08 min {Method 1). Detected mass:
256.2 (M+H™).

[1-Methyl-1-{4-hydroxy-cyclohexyl)-ethyl}-carbamic acid tert-buty! ester (21)
H
R
0

OH



Cis-6-[4-(1- Amino-propyl)-4- (3,4-difluorophenyl)-cyclo hexyloxy]-7- chloro-2Hisoquinolin-1- one
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2.81 g of [1-Methyl-1-(4-oxo-cyclohexyl)-ethyl]-carbamic acid tert-butyl ester (20) were
dissolved in 60 mL of ethanol and 473 mg of sodium borohydride were added at -20°C.
The mixture was allowed to warm to room temperature and stirred for 3.5h. The
mixture was evaporated, the residue was dissolved in ethy! acetate and washed twice
with 2N hydrochloric acid and once with brine. The organic layer was dried over
sodium sulphate and evaporated to dryness to give 2.74 g of (21). R¢= 1.27 min
(Method 5). Detected mass: 194 (M-{sobutene-H,0+H").

4-(1-Amino-1-methyl-ethyl)-cyclohexanol (22)

NH,

OH

580 mg of [1-Methyl-1-(4-hydroxy-cyclohexyl)-ethyl}-carbamic acid tert-butyl ester (21)
were dissolved in 10 mL of isopropanol and 10 mL of 2N hydrochioric acid were
added. The mixture was stirred overnight. Water was added and the isopropanol was
removed in vacuo. The residue was taken up in water and lyophilized for another two
times from water {o give 515 mg of (22) as the hydrochloride.

Ri= 0.18 min (Method 5). Detected mass: 158.2 (M+H").

Example 1: cis-6-[4-(1-Amino-propyl)-4-(4-fluoro-phenyl)-cyclohexyloxy]-7-chloro-2H-

isoquinolin-1-one

a) cis-1-[4-(7-Chloro-1-methoxy-isoquinolin-6-yloxy)-1-(4-fluoro-phenyl}-cyclohexyl)-
propylamine (23)



ci OF :H2 cis-644-(1- Amino-propy1l)-4- (2-trifluoro methoxy- phenyl)- cyclohexyloxy]- 7-chloro-2H-iso
quinolin-1-one 495.2 1.97 12 WO 2009/156100PCDEP2009/004421 99 Ex. No. Isoqui-noline
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1.7 g of cis-4-(1-Amino-propyl}-4-{4-fluoro-phenyl)-cyclohexanol (14) were dissolved
under argon in 50 mL of dry dimethyl acetamide. 513 mg of sodium hydride (95%)
were added portionwise under cooling and the mixture was allowed {o stir for 10
minutes. 1.57 g of 7-Chloro-6-fluoro-1-methoxy-isoquinoline (10) were added and the
mixture was heated at 50 °C for 3h. Stirring was continued overnight at room
temperature. The reaction mixture was cooled in an ice bath and 50 mi of water were
added carefully. The mixture was extracted four imes with
dichloromethane:isopropanol (3:1) and the combined organic layer was washed three
times with water and once with brine, dried over sodium sulphate and evaporated to
dryness. Waler was added and the mixture was lyophilized. The crude product was
subjected to silica gel chromatography (dichloromethane:methanol) to give 1.66 g of
the desired product. Ry= 3.45 min (Method 1). Detected mass: 443.2 (M+H").

b) cis-6-[4-(1-Amino-propyl}-4-(4-fluoro-phenyi)-cyclohexyloxyl}-7-chloro-2H-
isoquinolin-1-one (Example 1)




O 110 CI NH2 cis-614-(1- Amino-propyl)-4- (4-fluoro-3- methoxy- phenyl)-
cyclohexyloxyl7-chloro-2H-iso quinolin-1-one 459.3 1.28 16 63 10 HN 10 101 CI NH2 cis-614-0-

ino- -4-(1 (3-ethoxy- phenyl)- cyclohexyloxy]- 7-chloro-2Hisoquinolin-1- one 455.3 1.24 16 64
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1.66 g of cis-1-[4-(7-Chloro-1-methoxy-isoquinolin-6-yloxy)-1-(4-fluoro-phenyl)-
cyclohexyl]-propylamine (23) were dissolved in 16 mL of a mixture of isopropanol and
1N hydrochioric acid (1:1) and heated in a microwave oven for 20 minutes at 120°C.
Water was added, the isopropanol removed in vacuo and the remaining solution was

5 lyophilized. The residue was taken up in water and tyophilized for another two times
from water to give 1.64 g of the desired product Example 1 as the hydrochloride. R;=
2.67 min (Method 1). Detected mass: 429.2 (M+H").

Example 2: cis-8-[4-(1-Amino-cyclopropyl)-4-phenyl-cyclohexyloxyl-7-chioro-2H-
10  isoquinolin-1-one

a) cis-1-[4-(1-Benzyloxy-7-chloro-isoquinolin-6-yloxy)-1-phenyl-cyclohexyl]-
cyclopropylamine (24)

16

To a solution of dry cis-4-(1-aminocyclopropyl)-4-phenylcyclohexanol (4, 0.2 g, 0.75
mmol} in anhydrous N,N-dimethylacetamide (5 mL) at 0°C was added portionwise
sodium hydride (60% in mineral oil, 0.12 g, 3 mmol). The reaction mixture was stirred
20  for 10 min at room temperature, 1-(benzyloxy)-7-chloro-6-flucroisoguinoline (38, 0.28
g, 0.97 mmol) was then added and stirring was continued overnight. The suspension
was poured onto ice, the resulting precipitate was filtered and dried. The crude product
was purified by chrematography on silica gel (eluting with 0 to 5 % methanol in
dichloromethane containing 1% ammonia) to vield 0.252 g of the desired product. Ry =
25  6.21 min (Method 9). Detected mass: 499 (M+H").



S CitH2 CI cis-614-0- Amino-propyl)-4- (3-methoxy-4- methyl-phenyl)- cyclohexyloxyl- 7-chloro-2H-
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b) cis-6-[4-(1-Amino-cyclopropyl)-4-phenyi-cyclohexyloxyl-7-chloro-2H-isoquinolin- 1-
Z O
HN
Cl
O

To a solution of cis-1-{4-{[7-chloro-1-(phenylmethoxy)-6-isoquinolinyljoxy}-1-

one (Example 2)

H,N

phenyicyclohexyi}-cyclopropanamine (24, 0.24 g, 0.48 mmol) in isopropanol (2.5 mL)
was added a solution of 4N aqueous hydrochloric acid (2.5 mk, 10 mmol) followed by
2.5 mL of isopropanol, 2.5 mL of 4N aqueous hydrochloric acid (10 mmol) and
eventually 2.5 mi of methanol. The resulting suspension was stirred overnight,
evaporated under reduced pressure and co-evaporated with a methanol/toluene
mixture. The crude product was triturated with methanol/diethyl ether to afford 0.18 g
of the title compound as its hydrochloride. Ry = 4.83 min (Method 8). Detected mass:
408 (M+H").

Example 3: cis-6-{[4-(1-aminopropyl)-4-phenylcyciohexytloxy}-7-chloro-2H-isoquinofin-
1-one

a) cis-1-(4-{[ 1-(benzyloxy)-7-chloroisoguinolin-6-ylJoxy}-phenylcyclohexyl)-
propanarmine (25)
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To a solution of cis-4-(1-aminopropyl)-4-phenyicyclohexanot (6, 0.39 g, 1.48 mmol) in
anhydrous N N-dimethylacetamide (10 mlL) was added portionwise sodium hydride
(60% in mineral oil, 8.24 g, 5.92 mmol). The reaction mixture was stirred for 10 min at
room temperature, then 1-(benzyloxy)-7-chloro-6-fluoroisoquinoline (38, 0.42 g, 1.48

5 mmol) was added and stirring was continued for 72 hours. The suspension was poured
onto ice, the resulting aqueous layer was extracted with chloroform. The organic layers
were dried over sodium sulphate, filtered and concentrated under reduced pressure.
The crude product was purified by chromatography on silica gel (eluting with 0 to 10 %
methanol in dichloromethane) to vield 0.604 g of cis-1-(4-{[1-(benzyioxy)-7-

10 chloroisoquinoclin-6-yljoxy}-1-phenylcyciohexyl)propanamine (25). Ry = 4.18 min

(Method 8). Detected mass: 501 (M+H").

b) cis-6-{[4-(1-aminopropyl)-4-phenylcyclohexylloxy}-7-chloro-2H-isoquinolin-1-one
15 (Example 3)

HN

To a solution of cis-1-(4-{[1-(benzyioxy)-7-chloroisoquinolin-8-yljoxy}-1-

20  phenylcyclohexyl)propanamine (25, 0.604 g, 1.21 mmol) in isopropanol (6.3 mL) was
added a solution of 1N aqueous hydrochloric acid (7 mL, 7 mmol). The resulting
suspension was stirred overnight and evaporated under reduced pressure. The crude
product was purified by reversed phase column chromatography (eluting with 0 to 30%
CH3CN in water) to afford the title compound (0.32 g). R, = 5.00 min (Method 8).

25 Detected mass: 411 (M+H™).

The following examples were prepared in a similar fashion as described for Example 1,
starting from a suitably protected isequinolinone and the respective aminoalcohol.



67 51 HN O IP O cis-6-[4-(1- Amino-propyl)-4- (3,4-difluorophenyl)-cyclo hexyloxy]-7-
fluoro-5-methyl-2H-isoquinolin-1-one 445.3 0.98 11 68 54 HN 05 1101 cis-6-[4-(1- Amino-propyl)-4-

443.3 0.96 10 20091156100 PCT/EP2009/004421

80

Aminoalcohols were synthesized from the corresponding benzonitriles and grignard
reagents: trans-aminoalcohols were obtained in a similar fashion as described in the
reaction sequence to yield (19}, cis-aminoalcohols were obtained in a similar fashion
as described in the reaction sequence to yield (14). Dimethylated aminoalcohols were

5 obtained in a similar fashion as described for (22). All described products were
obtained as the hydrochloride salts.

Ex. | Isogqui-
No. | noline

R¢ | Meth-

Product Chemical Name | [M+H"] )
imin] | od

cis-6-{4-(1-
Aminoc-butyl)-4-
phenyl-cyclo

NH, hesvl
4| 10 exyloxy]-7- 4252 | 261 | 1
o chioro-2H-
/ » - -
Hm isoguinofin-1-
Ci
o

one

F cis-6-{4-(1-
Amino-butyl)-4-
{4-fluoro-

@ NH phenyi)-cyclo-
5| 10 * | hexyloxyl-7- 4432 | 268 | 1
= o chloro-2H-
O 3
(o]

isoguinolin-1-

one

Br cis-6-[4-(1-Amin-
propyi)-4-(4-
bromo-phenyl)-

6 | 10 O:\C% yelo hewy bt 489.1 | 269 | 1
7-chioro-2H- ' )
= o isogquinolin-1-
HP;II one '
Cl

O




(3,5-difluoropheny1)-cyclo hexyloxy]-7- methoxy-2Hisoquinolin-1- one 69 10 RN ..-- CI 40 NH2
Cis-6-[4-(1- Amino-propyl)-4- (2-methoxyphenyl)- cyclohexyloxy]- 7-chloro-2H isoquinolin-1- one 441.2

1.88 13 WO 2009/156100PCT/EP2009/004421 101 Ex. No. Isoqui- noline

W 2009/156100

o1

PCT/EP2009/004421

Ex. | isoqui-
No. | noline

Product

Chemical Name

Ry | Meth-

IM*HT | it | od

Ccis-6-[4-(1-
Aming-propyi)-4-
(2-bromo-
phenyl)-cyclo
hexyloxyl-7-
chioro-2H-
isoquinolin-1-
one

489.1 | 264 1

cis-6-[4-(1-
Amino-propyl}-4-
(4-triffluoro
methyl-phenyl)-
cyclo-hexyloxy]-
7-chloro-2H-
isoquinolin-1-
one

478.2 | 2.74 1

cis-8-f4-(1-
Amino-propyl)-4-
{2-fluoro-
phenyl)-cyclo
hexyloxyl-7-
chioro-2t4-
isoquinolin-1-
one

4202 | 2.52 1

10 10

cis-6-[4-(1-
Amino-propyl)-4-
{2-chloro-
phenyl)-
cyclohexyloxyl]-
7-chioro-2H-iso
quinolin-1-one

4451 | 2.71 1




Product Chemical Name [M+1-1+] Rt/ [min) Meth-od 70 10 HN/ Cl o F NH2 cis-614-(1-
Amino-propyl)-4- (4-trifluoromethoxy- phenyl)- cyclohexyloxy]- 7-chloro-2Hisoquinolin-1- one 495.2

2.32 14 71 7- Chloro -6- fluoro-
WO 2009/156100 PCT/EP2009/004421

92

Ry | Meth-
[min] | od

Ex. | Isoqui-

) Product Chemical Name | {M+H"]
No. | noline

cis-6-[4-(1-
Amino-propyl)y-4-
phenyl-
cyclohexyloxyl | 3912 | 2.56 | 1
7-methyl-2H-iso

11 38

quinolin-f-cne

trans-6-[4-(1-
Amino-butyi)-4-
{(4-fluoro-
phenyl)}-
cyclohexyloxy}- | 4432 | 263 | 1
7-chloro-2H-
isoquinolin-1-

12| 38

one

trans-6-{4-(1-
Amino-ethyl)}-4-
{4-fluoro-
phenyl)-
cyclohexyloxy} 4152 | 2.48 1
7-chloro-2H-

isoquinolin-1~

131 38

ong

trans-6-[4-(1-
Amino-butyl)-4-
phenyl-
cyclohexyloxyl-
7-chloro-2H-
isoquinotin-1-

14 38 425.2 | 2.67 1

HN
Ci onhe




isoqui noline I N 41/ Ci  F cis-1-[4-(7- Chloroisoquinolin-6- yloxy)-1-(3,4- difluoro-phenyl)-
cyclohmllpropylamine 431.3 2.28 2 72 46 N ,--- re '..SBromo-iso lip F quinolin-6- yloxy)-1-(3,4-

difluoro-phe%yé&%ﬁl%%ylIpropylamine 475.32.342 7344 PCT/EP2009/004421

83

Ex. | Isogui-
No. | noline

R/ | Meth-

Product Chemical Name | [M+H"] imin] | od

F cis-6-{4-(1-

Armino-ethyl)-4-
{4-fluoro-

phenyt}-cyclo-
hexyioxy]-7-
chloro-2H-iso

15 38 4152 | 2.48 1

quinolin-1-one

trans-6-[4-(1-
Amino-propyl)-4-
(3-bromo-
phenyl)-cyclo 4892 | 277 | 2
hexyloxy}-7-
chloro-2H-iso

16| 10

guinolin-1-one

trans-6-[4-(1-
Amino-propyi)-4-
{3-methoxy-
phenyl)-cyclo 4412 | 285 | 2
hexyloxyl-7-
chloro-2H-iso

17 10

quinolin-1-one

trans-6-[4-
{Amino-phenyl-
methyl)-4-(4-
fluoro-phenyl}-
cyciohexyloxyl-
7-chloro-2H-

isgquinolin-1-

18 10 477.2 | 2.67 1

one




N..--

WG 20

94

cis-1-[1-(3,5- Difluoro-pheny1)- 4-(5,7-dimethylisoquinolin-6- yloxy)- cycloheglipropylamine
425.3 0.87 11 WO 2009/156100PCT/EP2009/004421 102 Ex. No. Isoquinoline  Product

Name [M+H+1 RI [3@'1@ 1I\({Ioeth-

Chemical

PCT/EP2009/004421

Ex.
No.

Isoqui-
naline

Product

Chemical Name

[M+H']

Rd
[min]

Meth-
od

19

10

trans-6-[4-(1-
Amino-2-methyl-
propyl)-4-
phenyl-cyclo
hexyloxy]-7-
chloro-2H-iso

quinolin-f-one

425.3

3.33

20

10 -

trans-6-[4-(1-
Amino-3-methyl-
butyl)-4-phenyl-
cyclohexyloxy}-
7-chioro-2H-iso
guinolin-1-one

438.4

2.74

21

10

trans-6-[4-
(Amino-phenyl-
methyl}-4-
phenyl-cycio-
hexyloxyl}-7-
chioro-2H-iso
quinolin-1-one

458.2

2.78

22

38

frans-6-f4-(1-
Amino-1-methyi-
ethyl)-4-(4-
fluoro-phenyl)-
cyclohexyloxy}
7-chloro-2H-iso
quinolin-i-one

429.1

2.64




od 74 43 1'11111 N -Air o H2N cis-1-[1-(3,5- Difluoro-phenyl)- 4-(7-fluoro-5- methyl- isoquinolin-6-
YloxY)- cyclohexyllpropylamine 429.3 1.30 10 7545 N ../ 101 1110 F cis-1-[1-(3,4- Difluoro-pheny1)-
4-(7-f|uoroiso‘9uinolin-6- loxy)- cyclohexyl]- propylamine 415.3 2.24

0O 2009/1561060 PCT/EP2009/004421
95
Ex |1 - .
X | 1soqul Product Chemical Name | [M+H"] R.'l Meth
No. | noline {min] | od

E cis-6-[4-(1-
\Q Amino-
= O—O\;Q cyclopropyi)-4-
N (2-fluoro-
23 38 cI H,N 427 3.28 8
phenyi)-cyclo

hexylaxy]-7-
chloro-2H-iso

quinolin-1-one

cis-6-{4-(1-
Amino-ethyl)-4-
phenyl-cyclo
hexyloxyl]-7-
chloro-2H-iso

24| 38 HN 397 | 3.19 8

guinolin-i-one

v O cis-6-[4-(1-

HN o vt Amino-1-methyl-
ethyl)-4-phenyl-

25 | 38 0 HN yaphenyt |y loe2 | 7

cycloe-hexyloxy]-
7-chloro-2H-iso

quinglin-i-ane

cis-6-(4-[aming
(cyclopropyl)
methyil-4-
phenyl-cyclo- 423 5.10 g
hexylloxy)-7-
chioro-2H-iso

26 | 38

quinolin-t-one

cis-6-[4-(1-
Amino-propyly-4-

(4-isopropyl-

27 10 4532 | 1.20 5

phenyl)-cyclo
hexyloxy]-7-
chloro-2H-iso




2 76 7- Chlor 0-6- fluoroisoqui noline N ....-" llio CI H2N cis-144-17- Chloroisoquinolin-6-
yloxy)-1-(3,5- difluoro-phenyl)- cyclohexylp propylamine 431.1 1.20 10 77 10 HN O | H cis-644-(1-

Amino-l-met@%gwnééi%- fluoro-phenyl)- cyclohexyloxyl-?-chIoro-2H-isoggjgﬂjgg‘}ghﬁgﬁlﬂsl.S 010

96

Ex. | isoqui-
No. | noline

R¢ | Meth-

Product Chemical Name | [M+H"] [min] | od

quinolin-1-one

cis-8-[4-{1-
Amino-propyl)-4-
(3-methoxy)-
phenyl)-cycio 441.2 | 1.07 5
hexyloxy]-7-
chioro-2H-iso

28 10

quinolin-1-one

cis-6-[4-(1-
Amino—propyE)-4-
{3-bromo-
phenyl}-cyclo 503.1 { 1.34 5
hexyloxyl]-7-
chloro-2H-iso

29 |1 10

quinolin-1-one

cis-6-[4-(1-
Amino-2-methyl-
propyl)-4-(4-

flucro-phenyl)-

30 10 443.2 | 2.66 i

cyclohexyloxy]-
7-chloro-2H-
isoquinolin-1-

one

trans-6-[4-(1-
amino-propyi)-4-
(4-fluoro~
phenyl}-cyclo
hexyloxy]-7-
chioro-2H-iso

31 10 428.2 | 257 1

quinolin-f-one




15 WO 2009/156100PCT/EP2009/004421 103 Ex. No. Isoqui- noline  Product Chemical Name
[M+H1 Rd [min] Meth-od 78 55 u_ o cis-6-[4-(1- Amino-propyl)-4- (3,5-difluorophenyl)-

cyclohexylox&- 4-benzyl-7- chloro-2Hisoquinolin-1- one 537.2 1.50 10 79
0 2009/15610¢ PCT/EP2009/004421

97

Ex. | Isoqui-
No. | noline

Rgl Meth-

Product Chemical Name | [M+H"] imin] | od

trans-6-{4-(1-
amino-propyi)-4-
phenyl)-

cyclohexyloxyl- | 4112 | 269 | 1
‘7-chioro-2H-

isoquinolin-1-

32| 38

one

cis-6-{4-(1-
Amino-propyl)-4-
pyridin-2-yl-

} NH,
cyclohexyloxy)-
55| 10 W g2 (177 | 13
0 7-chloro-2H-
/ " - -
isoquinolin-1-
HN
ci one
o}

cis-6-{4-(1-

F
Amino-propyi)-4-
/© (2,4-difluoro-
PN phenyl)-
56 | 10 /O(NHZ oyclohexyloxy]- | 447.1 | 1.84 | 12
o 7-chloro-2H-
o

isoquinolin-1-
one

cis-6-[4-(1-
Amino-propyt)-4-
{4-fluorp-2-

methyi-phenyl)
57 | 10 /O\[NHZ cyclohexyloxy]- | 443.1 | 1.88 | 12
i C 7-chloro-2H-
HN isoquinolin-i-
Cl
ane
O




49 HN 0 101 O H2N . " "is. ir cis-61441- Amino-propyl)-4- (3,5-difluorophenyl)-
cyclohexyloxyl-5-chloro-2H-isoquinolin-1- one 447.2 1.33 10 80 53 HN O olo cis-6-(4-(1-

Amino-propy1)-4- (3,5-difluoropheny1)- cyclohexyloxyl-517-dimethy1-2H-isoquinolin-1- one 441.3 3.24

6

WO 2009/156100

98

PCT/EP20409/064421

Ex.
No.

Isoqui-
noline

Product

Chemical Name

[M+H"]

Ry
[min}

Meth-
od

58

10

H

Cl

o=§2 \\;

cis-6-{4-(1-
Amino-propyt)-4-
(3,5-difluoro-
phenyl)-
cyclohexyloxy]-
7-chloro-2H-
isoquinolin-1-

one

447 .1

1.86

12

58

10

H

S

Cl

o=§2 \;

cis-6-{4-(1-
Amino-propyl}-4-
(3.4-diflucro-
phenyl)-cyclo
hexyloxy]-7-
chioro-2H-
isoguinolin-1-
one

447 1

1.87

12

60

10

H

AT
2

S

Cl

o=:<; \?

cis-6-[4-(1-
Amino-propyl)-4-
o-tolyl-
cyclohexyloxy]-
7-chioro-2H-
isoquinolin-1-
one

4251

1.82

12

61

10

H

\@F
5 NH,
75)
A _NH,
e _-NH,
S
¥ 07 F
o _-NH,

Ci

08
o]

cis-6-[4-(1-
Amino-propyl}-4-
{2-trifluoro
methoxy-
phenyl)-
cyclohexyloxy}-
7-chloro-2H-iso
quinotlin-1-ane

485.2

1.97

12




81 5- Chloro -6- fluoro- isoqui noline N --- CI OS cis-1-[4-(5- Chloroisoquinolin-6- yloxy)-1-(3,5-
difluoro-pheny1)- cyclohexyllpropylamine 431.1 1.21 10 WO 2009/156100PCT/EP2009/004421 104
Ex. No. Isoqui- noline Product Chemical Name [M+H1 R/ [min]

WO 2009/156100

PCT/EP2009/00442F

Ex.
No.

Isoqui-
noline

Chemical Name

Meth-
od

R/

Mg

62 10

cis-6-[4-(1-
Amino-propyl}-4-
(4-fluoro-3-
methoxy-
phenyl)-
cyciohexyloxyl-
7-chioro-2H-iso

quinolin-1-one

4593 {128 | 18

63| 10

cis-6-[4-{1-
Amino-propyl)-4-
(3-aethoxy-
phenyt)-
cyclohexyloxy}
7-chioro-2H-
isoquinolin-1-

ohe

4553 | 1.24 | 16

10

cis-6-[4-(1-
Amino-propyl)-4-
{3-methoxy-4-
methyl-phenyl)-
cyclohexyloxyl-
7-chipro-2H-
isoquinolin-1-

one

438.2
(M+H*
-NH3}

3.69 3

65| 52

cis-6-[4-(1-
Amino-propyl)-4-
{3,4-diflucro-
phenyl)-cyclo
hexyloxy}-7-
methyl-2H-
isoquinolin-1-
one

4272 | 1.38 | 10




Meth-od 82 10 HN CI NH2 cis-6-[4-(Aminocyclopropylmethyl)-4-(4- fluoro-phenyl)- cyclohexyloxy]-
7-ch|oro-2HisoquinoIin -1-one 441.2 1.86 13 83 10 HN o cis-6-[4-(1- Amino-propyl)-4- (3-
trifluoromethylphenyl)- cyclohexyloxy)- 7-chloro-2Hisoquinolin-1- one 479.1 3.26 3

O 2009/156100

100

PCT/EP2009/004421

Ex.
| No.

Isoqui-
noline

Product

Chemical Name

[M+H"]

R¢
[min]

Meth-
od

66

50

H

= 5
O \
Bi o
5 Z
Qﬂ

cis-6-[4-(1-
Amino-propyl}-4-
{3,5-difluoro-
phenyi)-
cyclohexyloxy}-
7-fluoro-2H-
isoquinolin-1-
one

431.2

1.36

10

67

51

H

R’

4

cis-6-[4-(1-
Amino-propyl)-4-
{3,4-difiuoro-
phenyl)-cyclo
hexyloxyl]-7-
fluoro-5-methyl-
2H-isoquinolin-
1-one

4453

0.98

11

68

54

T

8

cis-6-f4-(1-
Amino-propyl)4-
(3.5-diftuoro-
phenyl)-cyclo
hexyloxy]-7-
methoxy-2H-
isoquinolin-1-
one

443.3

0.96

11

69

10

~

e,
o
A

v

Cl

HN

cis-6-[4-(1-
Amino-propyl)-4-
(2-methoxy-
phenyl)-
cyclohexyloxy}-
7-chioro-2H
isoquinolin-1-
one

4412

1.88

13




WO 20609/1561060

101

PCT/EP2009/004421

Ex. | Isoqui-
No. | noline

Product

Chemical Name

Rd | Meth-

MHT] it | od

70 10

NH

cis-6-[4-(1-
Amino-propyl)-4-
(4-trifluoro-
methoxy-
phenyl)-
cycliohexyloxyl-
7-chloro-2H-
isoguinolir-1-

onhe

495.2 1 232 | 14

7- S
Chloro | N.__~
-5~
fluoro-

71

isoqui

noline

cis-1-{4-(7-
Chloro-
isoquinolin-6-
yioxy)-1-(3,4-
difluoro-phenyl)-
cyclohexyl]-
propylamine

431.3 | 2.28 2

72| 48

cis-1-{4-(7-
Bromo-iso
quinolin-§-
vloxy)-1-(3,4-
diflucro-phenyl)-
cyclohexyl}-
propylamine

4753 | 2.34 2

731 44

cis-1-[1-(3,5-
Difiucro-phenyt)-
4-{5,7-dimethyl-
isoquinolin-6-
yloxy)-
cyclohexyl}-
propylamine

4253 | 0.87 ¢ 11




FF

WO 2009/156100

102

84 10 HI 0 111 lir a Hpl cis-644-(1- Amino-propyl)-4- (3-trifluoro methoxyphenyl)-cyclo
hexyloxy]-7- chloro-2H-iso quinolin-1-one 495.1 1.97 12

PCT/EP2069/084421

Ex.

No.

Isoqui-
noline

Chemical Name

[M+H']

R/
{min]

Meth-
od

74

43

cis-1-{1-(3,5-
Difluoro-phenvi)-
4-(7-flupro-5-
methyl-
isoquinolin-6-
yloxy)-
cyclohexyl}l-
propyiam'ine

429.3

1.30

10

75

45

cis-1-[1-(3,4-
Diftuoro-phenyl}-
4-(7-fluoro-
isoguinolin-6-
yloxy)-
cyclohexyl}-
propylamine

415.3

2.24

76

7-
Chilor
0-6-
fluoro-
isoqui

noline

cis-1-[4-(7-
Chioro-
isoquinolin-6-
yloxy)-1-(3,5-
difluoro-phenyt)-
cyclohexyl}l-
propylamine

431.1

1.20

10

77

10

cis-6-[4-(1-
Amino-1-methyi-
ethyl)-4-(4-
fluoro-phenyl)-
cyciohexyloxyl-
7-chioro-2H-
isoquinolin-1-
one

431.3

0.70

15




8552 UN 0 SI 112N cis-64441- Amino-propyl)-4- (3-trifluoro-methoxy-phenyl)-cyclohexyloxy]-7-

methy1-2H-iso quinolin-1-one 475.3 1.36 16

W 2009/156100

103

PCT/EP2005/004421

Ex.
No.

Isoqui-
noline

Product

Chemical Name

[M+H']

Ry
[min]

Meth-
od

78

55

=
HN

cis-6-[4-(1-
Amino-propyl)-4-
(3,5-difluoro-
phenyl)-
cyclohexyloxyl-
4-benzyl-7-
chloro-2H-
isoquinotin-1-

one

537.2

1.50

10

79

49

cis-6-[4-(1-
Amino-propyl)-4-
(3,5-difluoro-
phenyl)-
cyclohexyloxy}-
5-chioro-2H-
isoquinolin-1-
one

447.2

1.33

10

80

53

cis-6-[4-(1-
Amino-propyl)-4-
(3,5-difluoro-
phenyl)-
cyclohexyloxyj-
5,7-dimethyl-2H-
isoquinaolin-1-
one

4413

3.24

81

5-
Chloro
-6
fivoro-
isoqui

noline

cl

cis-1-[4-(5-
Chloro-
isoquinolin-6-
yloxy)-1-(3,5-
difiuoro-phenyl)-
cyclohexyl}-
propylamine

4311

1.21

10




WO 20091156100PCT/EP2009/004421 105 Ex. No. Isoquinoline

WO 2009/156100

104

PCT/EPZG09/064421

Ex.
No.

soqui-
noline

Product

Chemical Name

[M+H']

[min)

Meth-
od

82

10

8

HN
Ci

Cis-6-[4-(Amino-
cyclopropyl-
methyl)-4-(4-
fluoro-phenyl)-
cyclohexyloxy}-
7-chioro-2H-
isoquinolin-1-
one

441.2

1.86

13

83

10

H,N

HN
Cl

cis-6-[4-(1-
Amino-propyh)-4-
(3-
trifluoromethyi-
phenyl}-
cyciohexyloxyl-
7-chiore-2H-
isoquinolin-1-
one

479.1

3.26

84

10

cis-6-[4-(1-
Amino-propyl)-4-
(3-trifluoro
methoxy-
phenyl-cyclo
hexyloxy]-7-
chioro-2H-Iso
guinolin-1-one

495.1

1.97

12

85

52

cis-6-[4-(1-
Amino-propyl)-4-
(3-trifluocro-
methoxy-
phenyl}-cyclo-
hexyloxy}-7-
methyl-2H-iso
quingclin-1-one

475.3

1.36

16




Product Chemical Name (M+ }-fl R [min] Meth- od 86 52 HN cis-644-(1- Amino-propy1)-4- (3-trifluoro
methyl-phenyl)- cyclohexyloxyl7-methyl-2H-iso quinolin-1-one 459.2 1.32 16

WO 2009/156100 PCT/EP2009/004421

105

Ex. | Isoqui-
No. | noline

R/ | Meth-

Product Chemical Name | [M+H"] (min] | od

H,N, cis-6-[4-(1-
Amino-propyl)-4-
= (3-trifluoro
86| 52 |HN methyl-phenyl}- | 459.2 | 1.32 | 16
0 E cyclohexyloxy]-
£ F 7-methyl-2H-iso

quinolin-1-one

cis-6-[4-(1-
Amino-propyl)-4-

= NH,

HN
henyl-cyclo
87 50 G phemy-ey 3852 | 1.37 10
hexyloxyl-7-
fluoro-2H-iso

quinolin-1-one

cis-6-{4-(1-

= NH, Amino-propyi)-4-
HN phenyl-cycio
88 51 hexyloxy}-7- 4003 | 096 | 11
fluoro-5-methyl-
2H-isoquinolin-
1-one

7- = NH, cis-1-[4-(7-
chioro- N o Chloro-iso-

6~ quinolin-6-
89 Huoro- yloxy)-1-phenyl- 3852 | 1.20 10
isoqui cyclohexyl]-
propylamine

noline

cis-1-[4-(5,7-
= NH, Dimethyl-
90 | 44 |Nx isoquindlin®- 1 3893 | 0.86 | 11
yloxy)-1-phenyl-
cyclohexyl]-
propylamine




FF

quinolin-1-one 395.2 1.37 10 88
WO 2009/156100

106

87 50 FM 40 NH2 cis-64441- Amino-propyl)-4- phenyl-cyclo hexyloxy]-7- fluoro-2H-iso

PCT/EP2009/004421

Ex.
No.

Isoqui-
noline

Product

Chemical Name

[M+H']

Ry
[min]

Meth-
od

1

45

NH,

qjo
N
. E

cis-1-[4-(7-
Fluore-
isoquinolin-6-
yioxy)-1-phenyl-
cyclohexyl}-
propylamine

378.2

1.16

10

92

5.
chioro-
-
fluoro-
isogui

noline

Cl

cis-1-[4-(5-
Chloro-
isoquinolin-6-
yloxy)-1-phenyl-
cyclohexyil-
propylamine

395.2

10

83

43

N
F’

cis-1-[4-(7-
Fluoro-5-methyi-
isoquinolin-6-
yloxy)-1-phenyl-
cyclohexyll-
propylamine

303.2

1.20

10

94

46

N
X Br

cis-1-{4-{7-
Bromo-
isoquinolin-g-
yioxy)-1-phenyl-
cyclohexyl]-
propylamine

439.1

1.19

10

g5

48

= = NH,
N

cis-1-{4-(7-
Methyl-
isoguinolin-6-
yloxy)-1-phenyl-
cyclohexyl]-
propylamine

375.3

1.22

10




51 HN 101 N H2 cis-64441- Amino-propyl)-4- phenyl-cyclo hexyloxy1-7-
fluoro-5-methyl-2H-isoquindin-1-one 409.3 0.96 11 89 7- chloro- 6- fluoro- isoqui noline ...". N ,,. 40 ClI
NH2 cis-114%‘76 %m%%-liapquinolin-& onxy)-l-phenyI-cyclohexyq-propylagﬂ[}5-:“’;;2%%9?n (92142;9 10 90 44 N.

107

Ex. | Isoqui- Product Chemical Name | [M+H'] Ry | Meth-
No. i noline [min} ! od

cis-6-[4-(1-
O Amino-propyl)-4-
phenyl-cyclo
NH
96| 55 ~ O 2| hexyloxy}-4- 501.3 | 150 | 10
HN
Ci
O

benzyl-7-chloro-
2H-isogquinolin-
1-one

Example 33: cis-6-[4-(1-Amino-propyl)-4-phenyl-cyclohexyloxy]-4-bromo-7-chloro-2H-

&

isoquinolin-1-one

N
Br z
= 0
HN
Cl
5 O

100 mg of Example 3 were dissolved in 3 mL of chioroform. 100 pL of triethylamine
and 268 plL of a 1M solution of bromine in chioroform were added. The reaction was
stirred at room temperature until conversion was complete. The mixture was quenched

10 by addition of 11 mL sat. sodium thiosulfate solution. 5 mL of 2N sodium hydroxide
solution were added and the aqueous layer was extracted three times with
dichloromethane:isopropanol (3:1). The combined organic layer was washed with 2N
NaOH and brine, dried over sodium sulphate and evaporated. The mixture was purified
by HPLC and the obtained product was dissolved in 1 ml. of isopropanol; 1N HCI and

15  heated in a microwave oven for 20 minutes at 100°C. The mixture was evaporated to
dryness, taken up in water and lyophilized tc give 22 mg of the desired product as the
hydrochloride. Ry = 2.77 min (Method 1). Detected mass: 491.1 (M+H™).



10 NH2 cis-11445,7- Dimethylisoquinolin-6- yloxy)-1-phenyl-cyclohexylj-propylamine 389.3 0.86 11
WO 2009/156100PCT/EP2009/004421 106 Ex. No. Isoqui- noline Product Chemical Name [M+H+i Rt/

[mini Meth-od.QL,AR/11eshd0 NH2 cis-14447- Fluoroisoquinolin-6- PCT/EP2009/004421
yloxy)-1-phenyl-cyclohexyll-propylamine 379.2 1.16 10 92

108

cis-{1-[1-(4-Bromo-phenyl)-4-(7-chloro-1-oxo-1,2-dihydro-isoquinolin-6-yloxy)-

cyclohexyll-propyl}-carbamic acid tert-butyl ester (81)
Br

AT

HN
Cl

0
5 1.11 g of Example 6 were dissolved in 100 mL of dry dichloromethane. 1.2 mL of
triethylamine and 1.44 g of di-tert.butyl dicarbonate were added. After conversion was
complete, the mixture was extracted with 1N sodium hydroxide solution, 0.2 N
hydrochloric acid, water and brine, dried and evaporated. The crude product was
purified by silica gel filtration to give 886 mg of the desired product. R; = 4.00 min

10 (Method 1). Detected mass : 533.0 (M+H-isobutene™).

Example 97: cis-4-[1-(1-Amino-propyl}-4-(7-chioro-1-oxo-1,2-dihydro-isoquinclin-6-

yloxy)-cyclohexyl}-benzonitrile

~=Z

NH,
= o
HN
o
o)

15 200 mg of 81 were dissoived in 10 mL of degassed dimethyl formamide and 50 mg of
zinc cyanide and 18 mg of tetrakis(triphenylphosphine)palladium(0) were added under



5- chloro- 6- fluoro- isoqui noline CI N ,,,0110 NH2 cis-1-[4-(5- Chloroisoquinolin-6-
yloxy)-1-phenylcyclohexy1]- propylamine 395.2 1.18 10 93 43 NIP N H2 cis-1-[4-(7- Fluoro-5-methyl-

isoquinolin-6- Iozﬂg;ili-(ﬁgﬁenyl-cyclohexyli-propylamine 393.21.2010 94 46 0 .4)10 Br N'-. NH2
cis-1-[4-(7- B o?nmsoQumoIin-G- yloxy)-1-phenyl-cyclohexyll-propylamine K532 g

108

argon. The mixture was heated in a microwave oven for 30 minutes at 150°C. The
mixture was diluted with methyl tert. butyl ether and filtered over Celite. The organic
layer was washed twice with water and once with brine, dried over sodium sulphate
and evaporated to dryness. The crude product was purified by silica gel

5 chromatography and subseguently taken up in 2 mL of isopropanol and 2 mL of 1N
hydrochloric acid and heated in a microwave oven at 100°C for 1 hour. Water was
added and the mixture was lyophilized. The residue was taken up in water and
lyophilized again to give 65 mg of the desired product as hydrochioride.
R: = 2.55 min (Method 2). Detected mass: 436.2 (M+H").

10

Example 98: cis-3-[1-(1-Amino-propyl}-4-(7-chloro-1-oxo-1,2-dihydro-isoquinolin-6-

U’;N

NH

yloxy)-cyclohexyllbenzonitrile

p

= O

HN
Cl

0
Example 98 can be obtained following a similar reaction sequence as used for the
156  synthesis of Example 97, starting from Example 16. R, = 2.98 min (Method 3).
Detected mass: 436.2 (M+H").

Example 99: 6-[cis-4-(1-Amino-propyl)-4-(3-methanesulfonyl-phenyl)-cyclohexyloxy]-7-
chloro-2H-isoquinolin-1-one

20
a) cis-{1-[4-(7-Chloro-1-oxo0-1,2-dihydro-iscquinolin-6-yloxy)-1-(3-methanesulfonyl-
phenyl}-cyciohexyl]-propyl-carbamic acid tert-butyl ester (82)



95 48 N .-..410 NH2 cis-1-[4-(7- Methylisoquinolin-6- yloxy)-1-phenyl-cyclohexyl]-propylamine 375.3
1.22 10 WO 2009/156100PCT/EP2009/004421 107 Ex. No. Isoqui- noline Product Chemical Name
[M+H+] 12, 1éym|r%1}Meth -0d 96 55 le HN10 CI NH, cis-6-[4-(1- Amino- prop¥'g henyl-cyclo
hexyloxy]-4- benzy P oro2H- -isoquinolinl-one 501.3 T"E 2009/604421

110

= o

HN
Cl

0
330 mg (559 pmol) of cis{1-[1-(3-Bromo-phenyl)-4-(7-chloro-1-oxo-1,2-dihydro-
isoquinolin-6-yloxy)-cyclohexyl]-propyl}-carbamic acid tert-butyl ester (obtained from
Exampile 29 as described for synt}}esis of 81), 213 mg (1.1 mmol) Cul and 114 mg (1.1
5 mmol) methansulfinic acid sodium salt were dissolved in 10 mbL of anhydrous NMP.

The mixture was stirred at 150 °C for 1 h under microwave irradiation, then poured into
100 ml of a saturated agueous NaHCOs-solution and extracted three times using 30
mL of ethyl acetate each. The organic layer was then washed five times using 20 mL
of water each, dried over MgSQ,, filtered and the solvent removed under reduced

10 pressure. Flash chromatography using ethyl acetate yielded 143 mg of 82 as a viscous
oil. Rt (ethyl acetate): 0.33 |

b) Example 99: cis-6-[4-(1-Amino-propyl)-4-(3-methanesulfonyl-phenyl)-
cyclohexyloxy]-7-chioro-2H-isoquinolin-1-one

HN



1.50 10 Example 33:
Cis-644-(1-Amino-propy0-4-phenyl-cyclohexyloxyl-4-bromo-7-chloro-2Hisoquinolin-1-one 5 100 mg

of Example 3wwere dissolved in 3 mL of chloroform. 100 pL of triethylamine and 268 %L of a 1M
f) Patdre until

solution of bromine In Ghioroform were added. The reaction was stirred at TSR
conversion was complete. The mixture was quenched 10 by addition of 11 mL sat. sodium thiosulfate
solution. 5 mL of 2N sodium hydroxide solution wekgjgdded and the aqueous layer was extracted three
times with dichloromethane:isopropanol (3:1). The combined organic layer was washed with 2N NaOH
and brine, dried over sodium sulphate and evaporated. The mixture was purified by HPLC and the

?btgiged_ m?dmﬁ?wmqmloo 'T olyeﬁa‘trs@n}u«ox—isnmﬁamiad:nwldtﬁyc?afsbamatﬁd?rym%‘oclnowﬁ}l{e oc\i/?n
or 20 minutes a . The mixture was evaporated to dryness en up.in water, ophilized to
oive 29 i SRR TRy SRR R RH A TR 59 Ik A RO ARl s
491.1 (M-+tHisgoh® IR0 o 10GPaPEE 20008004.45% 12 T8 agueous solution of HC| added. The
cis-{141-(4- -nhenyh:4-£7-cJpro- L-aox0-1. 2-di -isoquinolin-6s -
cyclonr%?xyirgégg%/m--éar glenifi%((zil fieﬁﬁt{f gﬁ%%%ﬁ%ﬁ% %ﬁ%w&ﬁlﬁlg? v?/teerreaéilgsolved in
100 niL offt@gzgishiebinatisithd28 manel 01 8% e ity drachjosidg asrabapielichetsnate were
added. Aftgé,faqwe_rsé%\qﬁﬁ @m&p,lgé@ gly.qjg{éyé%m%r@g@?mﬁiW}N sodium hydroxide solution,

0.2 N hydrochloric acid, water and brine, dried and evaporated. The crude product was purified by
silica gel filtration to give 886 mg of the desired product. Fit = 4.00 min 10 (Method 1). Detected mass :
533.0 (M+H-isobutene+). Example 97:

cis-411-(1-Amino-pr. -4-(7-chlorq-1-px0-1,2-dihydro-isoquinolin-6- yloxy)-cyclohexyli-benzonitrile
015 200 A ETRE LR LA AR e A BRI LB HA 2 AR AnAcop
cyani@e actiidtraploédqualatittripberaylphosphine)palladium(0) were added under WO

2009/156100PCT/EP2009/004421 109 argon. The mixture was heated in a microwave oven for 30

minutes at 150C. The mixture was diluted with methyl tert. butyl ether and filtered over Celite. The
organic lageSridxonisyeid[Ructivapianatdrcarbanitiesthieme ket d83)er sodium sulphate and
evaporated to dryness. The crude product was purifigd by silica gel

O\\/O
9.0 g (71 mmol} of 2-cyclopen-1-one ethylene ketal, 11.4 g (214 mmol) of acrylonitrile
15  and 150 mg (1.4 mmol) of hydroquincne were mixed and heated to 150°C for 1 h
under microwave irradiation. The excess of acrylonitrile was removed under reduced
pressure and the residue dissolved using 150 mL of diethylether. This solution was
washed three times using 50 ml of saturated aqueous Na,CQOs-solution each, dried
over MgSO4 and evaporated. The resulting oil was dissolved in 200 mL of cyclochexane
20  and 100 mL of diethylether, washed three times using 50 mL of an aqueous 0.1 N
NaOH-solution and twice using 100 mL of a saturated aqueous NaCl-solution. The
organic layer was dried over MgSOs, filtered and the solvent evaporated to yield 7.3 g

of 83 as a colourless oil.

25  b) (18,28,458)-5-Ox0-2-phenyl-bicyclo[2.2.1]heptane-2-carbonitrile ethyiene ketal and
{(1R,2R ,4R)-5-Oxo-2-phenyl-bicyclo[2.2. 1Jheptane-2-carbonitrile ethylene ketal (84 and
85)



5 chromatography and subsequently taken up in 2 mL of isopropanol and 2 mL of 1N hydrochloric acid
and heated in a microwave oven at 100C for 1 hour. Water was added and the mixture was
lyophilized. The residue was taken up in water and lyophilized again to give 65 mq of the desired
product as h%?oz({:}lg%lrslajea.oRt = 2.55 min (Method 2). Detected mass: 436.5?“%—%&?/ %“l’—f;(ample 98:
cis-341-(1-Amino-propy1l)-4-(7-chloro-1-oxo-1,2-dihydro-isoquinolin-6- yloxy)-cyclohexylibenzonitrile O
Example 98 can be obtained following a similar reagf@n sequence as used for the 15 synthesis of
Example 97, starting from Example 16. Rt = 2.98 min (Method 3). Detected mass: 436.2 (M+HI").
Example 99: 6-[cis-4-(1-Amino-propyl)-4-(3-methanesulfonyl-phenyl)-cyclohexyloxy]-7-
chloro-2H-isoquinolin-1-one 20 a)

cis-{l-[4-(7-ChIoro-l-oxo-l,2-c|ihydro-iso-6-y|oxy)-1-(3-m esulfonylphenyl)-cyclohexyll-pro

pyl-carbamic acid tert-butyl ester (82
pmol) of AN
cis-(141-(3-Bromo-phenyl)-4-(7-chlo G
mic acid tert-butyl ester (obtainedg
mmol) Cul and 114 mg (1.1 5 mmol)™
anhydrous NMP. The mixture was dnicrowave irradiation, then poured

into 100 mL of a saturated aqueous NaHgBOS-solution andgxtrgcted three times using 30 mL of ethyl
acetate each. The organic layer was then washed fi0d times using 20 mL of water each, dried over

MES|O4' fiug@(fzw\&r%mwewgﬂ 1@&@6%@;@@%&@“5%21%@%@@5{’%&9%&9ng
ethyl acetate yielde mg_of 82 as a viscous oll. Rf (e etate): 0. xample 99;
AL KRR T Ry e R R R T ST ek
WO 2B09/hbalifiRes SERa0GH/604C2tbr1a0h] 4temgd@ls mto3od mL. of a saturated aqueous
cis-{114-(¢; -1-0x0-1,2-di Q- inolin-6-yloxy)-1+(3- .
methanesﬁ%@%ﬁ%ﬁ% Oéy%%#é%{?ﬁ?%%&&%ﬁéﬁ% ﬁ%g‘ tLérEf.EBwty ceeé?éer hwgpg §Ned in 3 mL
of ispproplﬂyel’ avas 3iried aisingVig§ildorrdseraponatet Cradtedogiaphyiurevessestiptesfor 20h at
amiblent (OIRREAR/WEHPL IElledCsl of alRI Ao diRRAR dLed dpfledidaB gl Eample 99 as

its hydrochloride as an amorphous solid. Rt = 0.66 min (Method 18). Détected mass: 489.2 (M+H+)
Example I@GPLHLR&%,Qib,58)-5-(1-Amino-propyl)-5-pheny|-bicyc|o[2.2.1]hept-2-y|oxy|-7- 10
chlongr2HdtRariBRiE=pRPOA RN Ptk o rdip Ak aatane hoe MtFir athy ADekeiAki83)
propanol:methanol 5:1:1 yielded 1.4 gof 84 (Ri= 7.4 minjand 1.4 gof 85 (R = 8.3
min). Ry = 1.44 min (Method 5). Detected mass: 256.3 (M+H")

The absolute stereochemistry was assigned arbitrarily.

SO ||'| olin-6-yloxy)-cyclohexyl]-propy1}-carba
N 0140

15  ¢) (15,25,45)-5-Ox0-2-phenyl-bicyclo[2.2.1]heptane-2-carbonitrile (86)

1.3 g of (15,285,45)-5-Oxo-2-phenyl-bicyclof2.2.1}jheptane-2-carbonitrile ethylene ketal
(84) were dissolved in a mixture of 30 mL THF and 30 ml of a 5% aqueous HCI-
solution and kept at ambient temperature for 30h. The mixture was diluted using 100

20  mL of a saturated aqueous NaCl-solution and 100 mL of ethyl acetate. After
separation, the aqueous layer was extracted twice using 50 mL of ethyt acetate each.
The organic layer was dried using MgSO, and evaporated to give1.2 g of (86) as a
colouriess oil.



9.0 g (71 mmol) of 2-cyclopen-1-one ethylene ketal, 11.4 g (214 mmol) of acrylonitrile 15 and 150 mg
(1.4 mmol) of hydroquinone were mixed and heated to 150C for 1 h under microwave irradiation. The
excess of acrylonitrile was removed under reduced pressure and the residue dissolved using 150 mL
of diethylethef S E6iton was washed three times using 50 mL of satuPAtEER4BAS¢E 1
Na2003-solution each, dried over MgSO4 and evaporated. The resulting oil was dissolved in 200 mL
of cyclohexane 20 and 100 mL of diethylether, wasfyeg three times using 50 mL of an aqueous 0.1 N
NaOH-solution and twice using 100 mL of a saturated aqueous NaCl-solution. The organic layer was
dried over Mg504, filtered and the solvent evaporated to yield 7.3 g of 83 as a colourless oil. 25b)
(18,28, 48)g xa-2 whenylcbieyrialmathahen e 3-carhmnitilenty mne ketal and
(1R,2R,4R)-5-0x0-2-phenyl-bicyclo[2.2.1]heptane-2-carbonitrile ethylene ketal (84 and 85) WO
2009/156100PCT/EP2009/004421 112 7.5 g (42 mmmol) of

5-0x0-bicy$¢iz 23 ]aspEunaydrosyimpidayetiiziens Xt éprand 2 dath sHmarely)of fluorobenzene
were dissolved in 10 mL of anhydrous toluene. The 5 mixture was stirred at 65 C for 20h, then poured
into 300 mL of a saturated aqueous NaHCOB-EpIution, &' tracted twice using 100mL ethyl acetate

each. The organic layer was dried using MgSO4:3 Hted. Chromatography on reversed phase
(acetonitrile/water) yielded 3.4g of the racemic mixiyé askerSingle diastereomer as colourless oil. 10
Chromatography on chiral phase (Chiralpak Ag- *% 4,6 mm) using n-heptane:2-
propanol:methanol 5:1:1 yielded 1.4 g of 84 (IR, iy rLfB and 1.49 of 85 (Rt = 9.3 min). R = 1.44 min
(Method 5). Detected mass: 256.3 (M+H+) The absyglute stereochemistry was assigned arbitrarily. 15c)
(1S,2S,45)-5-0x0-2-phenyl-bicyclo[2.2.1]heptane-2&grbonitrile (86) 0 1.3 g of ‘
(18,2S,4S)-5-0x0-2-phenyl-bicyclo[2.2.1]heptane-2-carbonitrile ethylene ketal (84) were dissolved in a
mixtufe of(39 gni4 BHifeei Pl EQ 1THL2S, 4596-8hediphditi-bitutioiZadd keptanabwhotwinieerature for
30h. The gg}%ﬁd&%&l&i%‘é YR HPe0 SPeRbAGTAMGRIR] ATIEPY 'éPM@HfaxF{%sloo mL of

ethyl acet er separation, the"aqueous layer was extracted twice using 50 mL of ethyl acetate

each. Theasidatha! ISFwEBRIME WS ARG B abians inawesaivera Jhr@@rheizolourless
oil. WO 2009hasd 88H&oLIER2PIO0468 Wwas added and the pH adjusted to 2-3 using |

aqueous HCl-solution. The mixiure was extracted three times using 50 mL of ethyl

10  acetate each. The organic layer was dried over MgSO, and evaporated to yield 0.9 g
of (87) as a single diastereomer as a colourless oil. R¢ = 0.76 min (Method 18).
Detected mass: 214.1 (M+H")

e} {1S,2S,48)-5-(tert-Butyl-dimethyl-silanyloxy)-2-phenyl-bicyclo]2.2. 1 Jheptane-2-
16  carbonitrile (88)

\_.O
Si

>(\

0.9 g (4.2 mmol)} of (18,28,4S)-5-Hydroxy-2-phenyl-bicycio[2.2.1]heptane-2-

carbonitrile (87) and 1.1 g (10.6 mmol) of 2,6-lutidine were dissolved in 40 ml. of
20  dichloromethane. 1.3 g (5.1 mmol) of tert-butyidimethylsilyl trifluormethanesulfonate

were added at -10°C. The mixture was stirred at ambient temperature for 17h.



113 [GOD = +5.6 (c = 0.013 in methanol), R = 1.27 min (Method 5). d)
(16,26,4S)-5-Hydroxy-2-phenyl-bicyclo[2.2.1Theptane-2-carbonitrile (87) OH 50.9 g (4.3 mmol) of
(16,2S,4S)-5-0x0-2-phenyl-bicyclo[2.2.1]heptane-2-carbonitrile (86) were dissolved using 20 mL of
ethanol and Y62 #g/t26%Pmol) of NaBH4 was added at -70C. The mixturBGFEF 28t &lambient
temperature for Ih, 100mL of a saturated aqueous NaCl-solution was added and the pH adjusted to
2-3 using aqueous HClI-solution. The mixture was gxtfacted three times using 50 mL of ethyl 10
acetate each. The organic layer was dried over MgSO4 and evaporated to yield 0.9 g of (87) as a
single diastereomer as a colourless oil. R = 0.76 min (Method 18). Detected mass: 214.1 (M+H+)

e) (16,26, Aplehndrdt Badutinag Bob sHapioxendignentd By ol g sr ibeBiaprisreldaarppnitrile (88)
09g@4.2 mmog?cg ﬁlS,ZS 4S)-5-Hydroxy-2-phen I-picyclo&Z.Z.l heptane-2- carbonitrile (87) and 1.1 g
(10.6 mmdTuPoREliAnRR instate wess 8499 84nl 0o 20 R FBiKiGFired et a@hieftol) of
tert-butyldiarapeyksilybtitusmetitenestdignaidiiersl adlgdap 40GidIkeaniktuEgwsesirred at ambient

temperature for.17 0 2009/156100PCT/EP2009/0044 14 Aftepwards, additional 500 mg of

2 6. tiin B T R R LRy R NGR SHEAoet Tt T o o e ang the
mixtube statesrdtienrhiseomashperbiu forléghnideevassseeatchitiated, ke gedid6-titislhezdnd 1.3 g of
tertbutyldi {ylrifluer f -10 pdure sti at ambient
tem peratuggégy E%%h?r%%%&%%&ﬁ%&%ﬁgsﬁﬁé |ssoc\i/5§:jﬁl]g]iﬁ%gl%%§%%?%fethyl acetate
and wash@guemyg ele G BB Mmeasha 1686 Hireeselfl edu oSN S Dasietus Hetisoltiies times 50

mL of a 0.gNrpgHeaHaIlY ShelllRR SacheRd Snakyrarerdning RONBLEh 2 salligedagueous
Na2CO3-solution. The organic layer was dried using a mixture 0%804 and K2CO3, filtered and

evaporateBT9FotJeNEE Wa AT 5P oh Bindarg of tRPAR eedter flRIBhARNEY IRRIBD 70 mg of
(88) 1> a Gl lenoibtbtriginy|areiria/gdieptiag e thy)acétdteltt RebBAdN R(Mathardid) iy

(1S,45,52)3— ~-(1-Amino-pro %%—5: %e g_\bi clg[2. .%he tan- ;%(_8 ) 120H 930mg (2.8 mmol) of
(1S,2S,4S %é(%éﬁ%%ﬁﬁﬁ)‘aﬂﬂ% y?—‘gl h?% x’fggf %'1%2&%9 ﬁ@%&ﬁi heptane-3-LathSilrile (88) were
dissolved {Mé&fhoa_18) anhydrous toluene. Afterwards, 5.7 mL of a 1M solution of ethylmagnesium

bromide in THF was added and the mixture was heated under reflux for 12h. The mixture was then

treated
f) (18,48,58)-5-(1-Amino-propyl)-5-phenyl-bicyclo[2.2. 1]heptan-2-ol {89)

NH,

15 OH
930mg (2.8 mmol) of (15,28,45)-5-(tert-Butyl-dimethyl-silanyloxy)-2-phenyl-
bicycio[2.2. 1]heptane-2-carbonitrile (88} were dissolved in 10 mL of anhydrous

toluene. Afterwards, 5.7 mL of a 1M solution of ethylmagnesium bromide in THF was
added and the mixture was heated under reflux for 12h. The mixture was then treated
20  with 3 mL ethanol and evaporated. The residue was dissolved in 20mL of ethanol and
2156 mg (5.7 mmol) of NaBH,4 was added. The mixture was stirred at ambient
temperature for 3h and then evaporaied. The residue was dissolved using 100 mL of
water, the pH adjusted fo 3 using aqueous HCl-solution to remove excess NaBH, and
then adjusted to pH = 12 using saturated aqueous NaCOjs-solution. The mixture was
25 extracted three times using 30 mL of t-butylmethylether each. Afterwards, the organic
layer was extracted twice using 20 mi of a 1N agueous HCl-solution each, the
aqueous layer was adjusted to pH>11 using saturated aqueous Na,CQOs;-solution and



20 with 3 mL ethanol and evaporated. The residue was dissolved in 20mL of ethanol and 215 mg (5.7
mmol) of NaBH4 was added. The mixture was stirred at ambient temperature for 3h and then
evaporated. The residue was dissolved using 100 mL of water, the pH adjusted to 3 using aqueous
HCl-solution Yo rEMEE Wcess NaBH4 and then adjusted to pH = 12 usin %yﬁfr%{’fgﬂ'%&ﬁgeous
Na2CO3-solution. The mixture was 25 extracted three times using 30 mL of t-butylmethylether each.
Afterwards, the organic layer was extracted twice ygigg 20 mL of a 1N aqueous HCI-solution each, the
aqueous layer was adjusted to pH>11 using saturated aqueous Na2CO3-solution and WO
2009/156100PCT/EP2009/004421 115 extracted three times using 30 mL t-butylmethylether each.

The organistiayssdvingcd et ingrid 38ahBndbanapetaitetyia dinch20Bang giiheislasirggdsproduct 89,
used without further purification. Rt = 0.58 min (Meth 8).5 .
s 2o et MER Bl SRl kB 280 i ne desired product 89, used

bicyclo[2. 2vitfidsetpiiPtydf propidatiomeR 80 D23 mig (BiShodmi8l) of
(1S,48,55)-5-(1-Amino-propyl)-5-phenyl-bicyclo[2.2.1]heptan- 2-ol (89) were dissolved in 5 mL
anhydrous dimethylacetamide. Afterwards, 39 mg 10 (1.63 mmol) of NaH were added, followed by the
additidn ol 41, 2835 himdndtigree htvistoiydesauinelindiydipagcdphiaeyit0). The mixture was

stirred at %rpep t@m@%ﬂlﬁ%i Q‘grggpim‘gg/\@@s, 50 mL of a saturated aqueous NaHCO3-solution

were added and the mixture exiracted three times using 30 mL ethyl acetate each. The organic layer
was dried using MgSO4 and evaporated. The residuemy{asd using 15 chromatography on
O ’E-, 2

reversed phase (acetonitrile/water).The productscontainihg ons were evaporated to half of the
original volume, 10 mL of a saturated aqueous Na was added and the mixture extracted
three times using 20 mL of ethyl acetate each. The,. t¢ layer was dried using MgSO4, filtered and
evaporated yielding 34 mg of the desired produc D.86 min (Method 18). Detected mass: 20

6 0 35 mg of

yield 34 mg of the desired product as its hydrochloride. Rt = 0.75 min (Method 18). Detected mass:
423.2 (M+H+) 10Example 101: A
6-[(1R,4R35R)-5-(1-Amino-propgaz-ggagen icyclo[2.2.1]hept-2-yloxyl- 7-chlorg-2H-isoquinolin-1-one

-b ,
0 Exampl€4® MO SecHBphR S fiydrOERRPRERYARIBEG RIS Al HERIRmple 100
starting fromai/8d)avers-Hisesvédnethexy sodnalingitidhpwadetamide. Afterwards, 38 mg

1y 2R AP oR R Wry 49l 2: TSNS, e BN PH40g K5 .Y 8RofR e 7-
chloro-6-fluoro-1-methoxy-isoquinoline (10). The mixture was stirred at ambient
temperature for 20h. Afterwards, 50 mL of a saturated aqueous NaHCOs-solution were
added and the mixture extracted three times using 30 mL ethyl acetate each. The
organic layer was dried using MgSO, and evaporated. The residue was purified using

15  chromatography on reversed phase (acetonitriiefwater). The product-containing
fractions were evaporated to half of the original volume, 10 mL of a saturated aqueous
Na>COjs-solution was added and the mixture extracted three times using 20 mi of ethyl
acetate each. The organic layer was dried using MgSQ,, filtered and evaporated
yielding 34 mg of the desired product 80. R, = 0.86 min (Method 18). Detected mass:

20 437.3 (M+HY |

h) 6-[(15,48,58)-5-(1-Amino-propyl)-5-phenyl-bicyclo]2.2.1)hept-2-yloxy}-7-chloro-2H-

isoguinolin-1-one (Example 100)



= 0.75 min (Method 18). Detected mass: 423.2 (M+H+) WO 2009/156100PCT/EP20091004421 117
Example 102: cis-614-(1-Benzylamino-propyl)-4-phenyl-cyclohexyloxy]-7-methy1-2Hisoquinolin-1-one
60 mg of Example 11 were dissolved in 850 pL of methanol, then 39pL of 5 triethylamine, 80pL of
acetic acid, 50 %8156 Wiered molecular sieves and 43pL of benzaldehy8E Wi @d¥éttand the
mixture was allowed to stir for 1h. A solution of 26 mg of sodium cyanoborohydride in 200 pL of
methanol was added and the mixture was stirred a44gC for 5 min. The reaction mixture was filtered
and the filtrate was evaporated to dryness. The residue was dissolved in 50 mL of dichloromethane
and 10 washed with saturated sodium bicarbonate solution. The aqueous phase was reextracted twice
with dichloromethane. The combined organic layer was\dried over magnesium sulphate, filtered,
evaporated and the crude material was purified by reverse 1Se HPLC (acetonitrile/water) to yield
27 mg of the desired product as trifluoroacetic acid s#it.. in (Method 2). Detected mass:
481.4 (M+H+). 15 The following examples were obtainéd\n g ashion as described for example
rials: Ex. No. Product Start.

-

HN
Cl

6]

35 mg of 1-{(15,2S,48)-5-(7-Chloro-1-methoxy-isoquinolin-6-yloxy)-2-phenyl-
bicyclo{2.2. 1]hept-2-yl]-propylamine (90) were dissclved using 1 mL of 2-propano! and
1mL of a 1N aqueous HCl-solution. The mixture was heated to 100 °C for 1h under

5  microwave irradiation. Afterwards, 20 ml of water were added and the mixture freeze
dried. The residue was once again treated with 20 mL of water and freeze dried to
vield 34 mg of the desired product as its hydrochloride. Ry = 0.75 min (Method 18).
Detected mass: 423.2 (M+H")

10 Example 101 6-{(1R,4R,5R)-5-(1-Amino-propyl)-5-phenyl-bicyclo]2.2. 1thept-2-yloxy}-
7-chloro-2H-isoquinolin-1-one

HN
Ci

o)

Example 101 has been synthesized as its hydrochloride in analogy to the synthesis of
example 100 starting from 7-chloro-6-fluoro-1-methoxy-isoquinoline (10} and

15 (1R,2R,4R)-5-oxo0-2-phenyl-bicyciol2.2.1]heptane-2-carbonitrile ethylene ketal (85). Ry
= 0.75 min (Method 18). Detected mass: 423.2 (M+H")



Acet- alde- hyde cis-6-[4-(1- Diethylaminopropyl)-4- phenyl-cyclo hexyloxy]-7- methyl-2Hisoquinolin-1-
one 447.4 2.73 2 WO 2009/156100PCT/EP2009/004421 118 Ex. No. Product Start. Mat. Aide- hyde

Chemical Nawg M+ H I(:)\)ol [min] Met hod 104 RN1101 o F FF

009/1561 PCT/EP2009/604421
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Example 102: cis-6-[4-(1-Benzylamino-propyl}-4-phenyl-cyclohexyloxy]-7-methyl-2H-
isoquinotin-1-one
O

HN

60 mg of Exampie 11 were dissolved in 850 pL of methanol, then 38ut of
5 triethylamine, 80uL of acetic acid, 50 mg of powdered molecular sieves and 43yl of

benzaldehyde were added and the mixture was atlowed to stir for 1h. A solution of 26
mg of sodium cyanoborohydride in 200 pL of methanol was added and the mixture was
stirred at 40°C for 5 min. The reaction mixture was filtered and the filtrate was
evaporated to dryness. The residue was dissolved in 50 mL of dichloromethane and

10  washed with saturated sodium bicarbonate solution. The aqueous phase was
reextracted twice with dichloromethane. The combined organic layer was dried over
magnesium sulphate, filtered, evaporated and the crude material was purified by
reversed phase HPLC (acetonitrile/water) to yield 27 mg of the desired product as
trifiuoroacetic acid salt. Ry = 2.94 min (Method 2). Detected mass: 481.4 (M+H").

15
The following examples were obtained in a similar fashion as described for example
102, using the respective isoquinclines and aldehydes as starting materials:

Ex. Product Start. | Alde- | Chemical M+ | Ry Met

No. Mat. | hyde Name H| [min] {hod

103 Ex Acet- | cis-6-[4-(1- 4474 | 273 |2

= ° .
K N 11 ilddi- Diethylamino-
NK ¥ propyl)-4-

phenyl-cyclo
hexyloxy}-7-
methyl-2H-
isoquinolin-1-
one




Ex. 86 Pro- panal cis-7-Methyl-6- [4-(1-propyl amino-propyl)- 4-(3-trifluoro methyl- phenyl)-cyclo
hexyloxy]-211- isoquinolin-1- one 501.2 1.50 10 105 RNao el 0 40 40 Ex. 3 Benzaide-hyde cis-6-[4-(1-

Benzylamino rogf}ll)-4- henyl-cyclohexyloxy] -7-chloro-2Hisoquinolin-1- one 501.3 1.47 10 106 H: eill
Sco40 Ex.‘%O 097156100 PCT/EP2009/004421
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Ex.

No.

Product

Starl.
Mat,

Alde-
hyde

Chemical M+ R/

Name fmin]

H']

Met
hod

104

Ex.
86

Pro-
panal

501.2 | 1.50

cis-7-Methyl-6-
t4-(1-propyt
amino-propyl)-
4-(3-trifiluoro
methyl-
phenyly-cyclo
hexyloxy}-2H-
isoquinolin-1-
one

10

106

Ex. 3

Benz-
alde-
hyde

501.3 | 1.47

cis-6-[4-(1-
Benzylamino-
propyh)-4-
phenyl-
cyclohexyloxy)
-7-chloro-2H-
isoquinolin-1-
one

10

106

Ex. 3

Iso-
buiyr-
alde-
hyde

467.3 | 1.45

cis-7-Chloro-6-
[4-(1-isobutyl
amino-propyl}-
4-phenyl-
cyclohexyioxyl]
-2H-is0
quinolin-1-one

10

107

Ex. 3

Buta-
nal

501.3 1 1.46

cis-6-[4-(1-
Butylamino-
propyl)-4-
phenyl-cyclo
hexyloxyl-7-
chloro-2H-
isoquinolin-1-
one

10

108

Ex. 3

Cyclo
propyi
carbox
aldehy
de

485.3 | 1.43

cis-7-Chloro-6-
{4-[1-{cyclo
propylmethyl-
amino}-propyl]
~4-phenyi-
cyclohexy!
oxyr2H-
isoquinolin-1-
one

10




Iso- butyraldehyde cis-7-Chloro-6- [4-(1-isobutyl amino-propyl)- 4-phenylcyclohexyloxy] -2H-iso
quinolin-1-one 467.3 1.45 10 107 H: 1111 ci 0 O H I',------ \,---' EX. 3 Buta- nal cis-6-[4-(1- Butylamino-
propy0-4- pheg}ll-cyclo hexyloxy]-7- chloro-2Hisoquinolin-1- one 501.3 1.46 10 108 RN1110 1 o 40

p

Ex. 3 Cyclo By

%ﬂﬂég%&? aldehy de cis-7-Chloro-6- (4[1-(cyclo propylmetﬂgﬁﬁ%w!?)%“@l]

-4-phenylcyclohexyl oxy)-2Hisoquinolin-1- one

10

15

20

119

cis-4-(tert-Butyl-dimethyl-silanyloxy)- 1-(4-fluoro-phenyl)-cyclohexanecarb- aldehyde
(91)

Si—

\

To a solution of 9.74 g (29.2 mmol) of cis-4-(tert-butyl-dimethyi-silanyloxy)-1-(4-fluoro-
phenyl)-cycichexane-carbonitrile (78) in 280 mL of dichloromethane at -70 °C were
added over a period of 20 min 73 mL (73 mmol) of a solution of diisobutylaiuminium
hydride in dichloromethane (1M). The reaction mixture was stirred for 1 h at -70 °C,
before 250 mL of 10% aqueous potassium sodium tartrate solution were added and
the resulting biphasic system was vigourously stirred for 2 h at room temperature. 200
ml. of ethyl acetate were added and the phases were separated. The aqueous phase
was extracted with 150 mL of ethyl acetate and the combined organic phases were
dried over magnesium sulphate, filtered and concentrated. The resulting oil was
purified by silica gel chromatography (heptanes:ethyl acetate) to give 8.38 g of the
desired product. R;= 1.09 min (Method 17). Detected mass: 337.2 (M+H™).

cis-[4-(tert-Butyl-dimethyl-silanyloxy)-1-(4-fluoro-phenyl)-cyclohexyl]-acetonitrile (92)

,)( =N

F

To an ice-cold solution of 6.60 g (19.6 mmol) of cis-4-(tert-butyl-dimethyl-silanyloxy)-1-
(4-fluoro-phenyl)-cyclohexanecarbaidehyde (91) in 50 mL of dry methanol were added



465.3 1.43 10 WO 2009/156100PCT/EP2009/004421 119
cis-4-(tert-Butyl-dimethyl-silanyloxy)-1-(4-fluoro-phenyl)-cyclohexanecarb- aldehyde (91) 5To a
solution of 9.74 §29.2 mmol) of cis-4-(tert-butyl-dimethyl-silanyloxy)-1-(4-fluoro- ‘
phenyl)-cyclgﬁgggr?él%g%onitrile (78) in 290 mL of dichloromethane at 70 e over a period
of 20 min 73 mL (73 mmol) of a solution of diisobutylaluminium hydride in dichloromethane (1M). The
reaction mixture was stirred for 1 h at -70 C, before;250 mL of 10% aqueous potassium sodium
tartrate solution were added and 10 the resulting biphasic system was vigourously stirred for 2 h at
room temperature. 200 mL of ethyl acetate were added and the phases were separated. The aqueous
phase wapeicroie Wids 1hB o2 vinethybbsetiendnsishgderiabirias regainic plvaaes wege dried over

magnesium.sulphate, tittere d cqngenirated. .The resplting oi} was purified by, sili el
chromatoggﬁﬁg%{e%a%i:&%%%e ate’ri‘{t{)oaf\?et%rgagl*rﬁ%)(fé)?eéélienc? ﬁ%%%t‘? Eftg— 1.09 min -
(Method 1a#)idbietreofetDnmdsef 8&Te?. (Me\&plution was extracted three times with ethyl acetate
cis[4-(tert- |-cli I-si -1-(4-fluoro- - I itrile. (R)L.S!= (@]
2009/1561%%%5%7%%‘%0i}gégﬁz%%ﬁ%ﬁgr%%ﬁvﬁgg%%gg%%ﬁ@&%%‘m )%t?o%f ride. The
reactibn nipagresias siehpter filtesed adisvap@atadisodveesgerature, before being quenched by
addition ofrgd %@I;Woﬂaﬁéalg@erw@) SHEGISHIERS B ML s YiansiinddihenL each).

The organic phases were combined, washed with brine, dried over 5 magnesium sulphate, filtered and
evaporate8ng 8PpHELY0 fie R SBidRL BlcBha: (@ﬂ??'ﬁ'ﬁﬂf}o‘éf)tﬂé@ﬂ%%ﬂ?e‘d%%@dﬁﬁdcﬂﬁ}he
dichloromethaie: adco e @BCTRED B mB48.28¢ a5 1oheidniethylamine were added and the
mixture stirred for 5 min. Then, 3.53 mL (5,2 45.6 mmal) of methanesulfonylchlori as added
cropwise AN IRESSHIRARIAR G e S &0 RN e SR R AL e Bttt fhh 50 L
of water aod &tilTad feadibmmizineonatetrgaeatwith Shenhhabeater e deptmrateid @Bl thie afueous

( feadibmi . . e
ashat wilCOh 8 BRI Soe) Reanaers vl e ard o SRR R SRR, e

product wheipe miéd&ﬁsﬂicaﬁg_blwbmﬁtbﬂima'ﬁh? m@pﬁmm&m@r@dem@b%@bf the
desired mSﬁ)ﬁ'@}%ﬂé’@'Eve‘{”ﬁ%ﬂ%W%ﬁg%g?ﬁ@é’ékﬂ)ﬁ@%{g%@a%Qﬁﬁl&&eﬁjié%m% 4.06 g

(62.4 mmol) of potassium cyanide and 6 25.0 mmol) of 18-crown-6. The orange solution was

heated to REEctvasspusiigd b sdlicaI9at FEERMatasserii (barirsiesRiny petiiglne¥e8 4R of a

mixtyee of yatenanddred MssPIErRMIES WY aresieicn Wb Al RS taimethpferariiidahases were
combined, 20 dried over ma%%esium{ulph e, filtered and concigntrat(i%g'r(ge ?%rﬁg)e roducéwas

purified byPSACEEGERERITH ARy ity Hﬁmﬁé’éﬁ?ﬁ?ﬁﬁ%ﬁ\éﬁ 5if8 ) DR8kObroduct 92.

Rt= 1.04 mg-(hdethanl THe. dIateriaohiniss wiiBha4Mdd k1195 °C for 36h and stirred 16h at room
CiSA{Z'Art@r%%@%?WQB%ﬁ’é'Hgargép;pg@%l)fco%%ogﬁé AP EINGZe of water and ice. The
mixture was exiracted twice with ethyl acetate. The organic phases were combined,
20  dried over magnesium sulphate, filtered and concentrated. The crude product was
purified by silica gel chromatography (heptanes:ethyl acetate) to give 1.22 g of the
desired product 92. Ry= 1.04 min (Method 17). Detected mass: 348.2 (M+H").

cis-4-(2-Aminoc-propyl)-4-(4-fluoro-phenyl)-cyclohexanol (93)
NH, F

25 OH
Under argon, 260 mg (0.75 mmol) of cis-{4-(tert-butyl-dimethyl-silanyloxy)-1-(4-fluoro-
phenyl)-cyciohexyl]-acetonitrile (92) were dissolved in 5 mL of absolute toluene. Then,



WO 2009/156100PCT/EP2009/004421 121 500 pL of methylmagnesium bromide (3M in diethylether)
were added dropwise and the reaction mixture was heated to 80 C for 2h. After cooling to room
temperature, 3 mL of dry methanol were added. After a period of 10 min, 28.3 mg (1.45 mmol) of
sodium boroﬁg/gﬁgﬂegi\}\?géﬂadded and the mixture was stirred for 3h at roor]ﬁ(g’t'%?g‘%%’ﬂfflé. The
reaction was quenched by addition of 1M aqueous sodium hydroxide solution and extracted three
times with diethylether (100 mL each). The combingglyorganic phases were concentrated to a volume
of approximately 80 mL and 50 mL of 2N aqueous hydrochloric acid were added. The biphasic system
was stirred vigourously at room temperature for 3h. The phases were separated, the 10 aqueous layer

was adjussab telpbf A2ty latistifesiombbiaeienBiy iiekidryseihdowane sited@dree imes with a
3:1 mixturg of dichloromethane and 2-propanal (80. ml..each). The combined organic layers_ were
evaporate%'?oraﬁfg’%% W{g %ﬁ%aafﬁ?e%%?%@g’cféﬁﬂ[%%@%s%%wﬂ%éﬂﬁ?ﬁ%égﬂa%ﬁ@?g& F%t =0.64
min (Method 18 etethadohesse 2kied Miftdp fiériod of 10 min, 28.3 mg (1.45 mmol) of
cis-4-(2-Aming- N-4-(4- -ph C. f
cis-4-(2-A%ﬁ&@%ﬁﬁ%ﬁ‘&%@h@%ﬁ%ﬁ%%g%%g%ﬁ Eﬁgr?%é%q %éﬁgll.gguosly to the
prepakatioleopsieaie-Antregstiipy vas-arenohep by adiitsye lohthioaai¢o8) stafitiny Hyonegde mg

(1.44 mmely afi6is 4fd Exiraivh Y e aihf_HeP A Aty Bedyg ohexyg-acetonitrile (92),
960 pL (2.88 mmol) of ethylmagnesium bromide (3Min diethylether) and 54.4 mg (2.88 mmol) of

sodium botBRyeaRINGE ragic plippeR e ionesaieied it aswiuas o pprIeximalely 80 mL
2009/156 HH KDL PAN /A4 ks I fosampleati®vere added. The biphasic system was

cis-614-(2-Amino-propyl)-4-(4-fluoro-phenyl)-cyclohgxyloxy]-7-chloro2H-isoquinolin-1-one Example
100 was RO TRl PO e GBI AITR EoL S o AL T3S (HETS SSTRES Foxamle 1 00
mg dilcis-4qleannriaypropy8 edjdsthito-pHety beyatiditioraod 5(0 3pdindn/OyGraddef solution and
7-chloro-6-fluorq-1-methaxy-isoauinoline (1.0) were ysed to give 35 m Example a
ryaronmoeR et A RS S ARaiulS B B o piRRAa TR0 A
cis-614-(2eAn§1)1Jbatygmb(naﬂwgapiwayaray&m@wwmmw92 isgnofibérdesisad Example
110 was qizined ahiRiAREIREE IR RPHRE HeRRR RAWBEL AfMURRihod 18). Detected
mass: 252.2 (M+H").
15

cis-4-(2-Amino-butyl)-4-(4-fluoro-phenyl)-cyclochexanol (94)
NH,

OH
355 mg of cis-4-(2-Amino-butyl)-4-(4-fluoro-phenyl)-cyclohexanol (94) were prepared
20  analoguosly to the preparation of cis-4-(2-amino-propyl)-4-(4-fluoro-phenyl)-
cyclohexanol (93), starting from 500 mg {1.44 mmol)} of cis-[4-(tert-butyl-dimethyl-
silanyloxy}-1-(4-fluoro-phenyl)-cyclohexyl]-acetonitrile (82}, 860 pi. (2.88 mmoi) of
ethylmagnesium bromide (3M in diethylether) and 54.4 mg (2.88 mmol) of sodium

borohydride. R,= 0.66 min (Method 18). Detected mass: 266.2 (M+H").
25



for the synthesis of Example 109, starting from cis-4-(2-amino-butyl)-4-(4-fluorophenyl)-cyclohexanol
(94) and 7-chloro-6-fluoro-1-methoxy-isoquinoline (10). Rt= 1.45 min (Method 16). Detected mass:
443.2 (M+H+). tert-Butyl-(7-chloro-6-fluoro-isoquinolin-1-y1)-amine (95) WO
2009/156100BEHEP56188/004421 123 A solution of 5.0 g (25.3 mmol) ofPCT/EP2009/004421
7-chloro-6-fluoro-isoquinoline-2-oxide (9) in 120 mL of benzotrifluoride was treated with 15.9 mL (11.1
g, 152 mmol) of tert-butylamine and cooled to 0 C. Jn, 17.3 g (53.1 mmol) of p-toluenesulfonic
anhydride were added 5portionwise with temperature control (<10 C). The reaction mixture was stirred
at room temperature for 16h, before being cooled to 0 C and another 8.0 mL (76.1 mmol) of
tert-butylamiaenpnsl 864 (B umalirel préphisaea iopic.- phavgids wene added- Teaispaction
mixture was stirred, for 24h at room temperature, then concentrated and partitioned between 120 mL of
water and 480SPRUAAT HieiiGromethane. The phases were separated and the organic phase was
washed eight times with 3N aqueous sodium hydroxide, to extract ex¢dgs p-toluenesulfonic acid, dried
over magnesium sulphate, filtered and evaporated to d ] rude product was purified twice by
V8 /o g of pure desired product (95)

2). Detected mass: 253.1 (M+H i" 111:
Ccis-614-(1-Amino-propyl)-4-phe yﬁq e ftoxYief-chloro-is in- 201-ylamine 58 mg of
Example 111 were obtained following & reaction sequence with\M&Kmediated coupling and acidic

deprotection in the microwave similar t the one used for the synthests of Example 1, starting from 102

mg (0.44 mmol) of cis-4-(1-aminopropyl)- WO 2009/156100PCT/EP2009/004421 124
4-phenylcyeiarulandlq syameynleaieed uring #ie yeaction sequence as described for the

tert-buyl flpo n Whemne Eal t ayhDetected mass:
410. 31$(tM+(Z f| m@@tﬁ:sS 4%%%;6%? 1)-1,4- droxa s!r‘érgritf):rr A(fgb ?ﬂec- -ﬂ\ldf-g%h lL‘1)2fi():21rbam|c acid

benzyl 5 eSY¥& agqg (j)a@ gmﬂ of 7- chloro—S—ﬂuoro-— ~methoxy~rsoqurrsohne (10) were
8-(4-metheised e ik BY-Hig i Erivkd & IR aswdeschionidde Kynthesiagd {Mathod 16).

1-(4-methﬁ% é)ql]ﬁ@ %4 oxg ﬁﬁh necarbonitrile in a similar fashion as described for 15) were
dissolved ?e e’'Then, 12.2 10 mL (36.6 mmol) of ethylmagnesium chloride

(3M in THF) were added dropwise and the reaction mixture was heated to 90 C for 5h. After cooling to

-15 10 t |um
boro?tydrr e werfg]I %ﬁgd%zgc:r%tr 3\/%@%?%9 Bﬁ%%ggrﬁﬁﬁr %’v%@ mg’ cﬂh ’%%% _rdom temperature
The reacti@® e hetiwd by addition of 1M aqueous sodium 15hydroxide solution (100 mL) and
extracted three times with diethylether (150 mL each). The combinegjgrganic phases were dried over
magnesium sulphate, filtered and the solvent evaporated. The cru arfine (4.90 g) was dissolved in
55 mL of dry dichloromethane, cooled to -

~
HN

F

Example 110 was obtained as hydrochloride following the reaction sequence as used
for the synthesis of Example 109, starting from cis-4-(2-amino-butyt)-4-{4-fluoro-

15  phenyl}-cyclohexanol (94) and 7-chloro-6-fluoro-1-methoxy-isoquinoline (10). Ry= 1.45
min (Method 16). Detected mass: 443.2 (M+H™),

tert-Butyl(7-chloro-6-fluoro-isoquinolin-1-yi)-amine {85)



78 C and 2.46 mL (179 g, 17.6 mmol) of triethylamine and 2.71 mL (2.74 g, 16.0 20 mmol) of
benzylchloroformate were added. The reaction mixture was warmed to room temperature and stirred
for 2h. Then,“;og rﬂngL §3f \0/\‘/)ater were added and the mixture was extracted It) ree ti%g]s (}\Q\,Iﬁi;tzh ethyl
acetate. The Combine 1organic phases were dried over magnesium sulpha e,]%l}l?ereg an

concentrated to give the crude product (96), which was used directly in the next step. Rt= 1.09 min
(Method 18). Detected mass: 25 440.4 (M+H+). WIQ3009/156100PCT/EP2009/004421 125
{141-(4-Methoxy-phenyl)-4-oxo-cyclohexyll-propylycarbamic acid benzyl ester (97) 0 534 mg of
{118-(4-Methoxy-phenyl)-1,4-dioxa-spiro[4.5]dec-8-A-propyll-carbamic acid 5 benzyl ester (96) were
dissolved in 1 mL of a 2:1 mixture of acetone apsh6N. agquequl hydrochloric acid. The reaction mixture
was stirred for 16h at room temperature, then dropp i 150 mL of saturated aqueous sodium
bicarbonate solution. The phases were sepahted aRg i agueous phase was extracted three times
with dichloromethane (100 mL each). The combipned organic Ghases were dried over 10 magnesium
sulphate, filtered and concentrated to give<he katpne 97. Rt = 1.58 min (Method 19). Detected mass:
396.3 (M+H+). (114-Amino-1-(4-methoxy-ph -cyclohexylFpropyl)-carbamic acid benzyl ester (98)
0 NH2 15 200 mg (0.51 mmol) of the ketone (97) were dissolved in 1.5 mL of absolute methanol, then

390 mg (5,06 ol) gf. ammaniym acetate.angd 31. 0.51 mmol). of sodium nopgrohydride
BRI v e CR b G R ER T R RN O
evaporatedf, teezesifluertiessasctidatéd withofSL8lratddus gothzrmimaljmfitertamehdatranecaingvice with

100 mL of dichl a h i rgap| ' i hate,
ftered, arr a0 B (s 58 A AdL e el B YU L Suale
compBundositnwipantiigmepanttae cerisel (1IN The frexetivapnixiure was shired/Rithod 19).

Detected mags13paraiidbl 16h, before being cooled to 0 °C and another 8.0 mL (76.1
{144-(Isqu|nolln-6-ylam|no?-1-(4-methog-pheréyg-cyclohexylFpropyl}-carbamlc acid 5 benzyl ester

(99) In 1 MMePAfdertlulylaates A 3iilavea-8amal ed BIAHETF B Nis SREsGNG%e, 151 mg
(3%0 pmoléaﬂéaél#mmtﬂo') f Mmmm@m@hﬂméhwlghﬁmqamﬁy&mpmwg,atﬁérb' e;lzyl ester (98(),
and 155 mqg (476,pmo]) of cesium carhonate. 10 The solytion was SS ice, then 2.14 mg (9.5
pmol) of p‘é%éﬁ?unﬁ%:;% é?@&ﬁ&ﬂgwﬁba%f%ﬁﬁ)"& ??ﬂﬁ??(aqﬂﬁmdﬂis%no)-l,1'-binaphthyl
were @ddetichiwtdhreeteant o eiphasew asche stpbraté0 G@uhtl ogapie Ehesa weasierasbett] be
observed. T ixture. redissol in [ washed
twice with® m?n ! o&lir sa 'urZ%ggaanﬁgé?)%sgggﬁﬁ‘m%ﬁ%%%%ée%o ét‘rl%r(:\gI %%Q%Q%%Saﬂ%%%@g was dried
over magreitudried overenagaesiucosidehatachilteredoantieyanosuied tefamessatbipapiHge

(dichloro : i . h - 3 19).
(ichioromiang {EARRINRE APIMGLLUIBAIRHSEHESH Qb Bt B MRS

[4-(1-AmiB¥BrépY Ta QP Ry heAEl RN SBAF 481 8fing-product slightly

15  contaminated with p-toluenesulfonic acid. Ry = 2.35 min (Method 2). Detected mass:
253.1 (M+H").

Example 111: cis-6-[4-(1-Amino-propyl)4-phenyl-cyclohexyloxy}-7-chloro-iscquinolin-

20 1-ylamine
= O
N
NS cl NH,
NH,

58 mg of Example 111 were obtained following a reaction sequence with NaH-
mediated coupling and acidic deprotection in the microwave similar to the one used for
the synthesis of Example 1, starting from 102 mg (0.44 mmol) of cis-4-(1-aminopropyl)-



amine WO 2009/156100PCT/EP2009/004421 127 48 mg (91.7pmol) of
{144-(Isoquinolin-6-ylamino)-1-(4-methoxy-phenyl)-cyclohexylipropyl}-carbamic acid benzyl ester (99)
were dissolved in 300 pL of dry methanol and 9.7 pg of palladium on activated charcoal (10%) were
added. The MRAGPEEE Girred 5 under a hydrogen atmosphere until conV&rSBRRIIELUSMplete. The
catalyst was filtered off and the reaction mixture was evaporated to dryness to give the title compound.
Rt = 0.89 min (Method 19). Detected mass: 390.3 ({d#H+).
101-(Didert-butyloxycarbonyl)-amino-[4-(1-amino-propyl)-4-(4-methoxy-phenyl)-
cyclohexyll-isoquinolin-6-0-amine (100) 30 mg (83.5 pmol) of
1-(di-tert-batyhexygeyblnskbABNIE)- L 10y §aUREME s sobagT Liupb-effRlsomethanal,

of powder PRI LSoBu 1755 N 350 bl 15059 T DR i g lowed

to stir for 1h. A solution of 15.7 mg (250 pmol) of sodium cyanoborohydride in 50 pL of methanol was
added and(f f_@ ixt S Sti %ﬁ_ t /0C for T, an E_ S %% ol).qf (97) followed by
a portion o {1 gar%g @éﬁﬁiﬁ' 2'6%%?%"0y§?16 4fo %&?é]e% %8;&%% 0 k%]stfrr%é:r%?)clbvégr Iadded and
50 mL of dichloromethane and washgd-wjth satgyatgd sodium bicarbonate solution. The aqueous
phase was reextracted three times & o\ hloromethane. The combined organic layer was dried over
(Method 19). Detected mass: 739.3 (A/I+H+).
1-Amino44-(1-amino-propyl)-4-(4-methoxy-phen
5.0 mg of palladium on activated charcoal (10%) Were #tided. The 15 mixture was stirred under a
in dioxane and stirred at room temperature until complete deprotection could be observed. The
reaction miYMBssZeS B lampthoxvrRielylist-arrrane! AgxarerL RRiBIRINLa SinlAfesidue was
2009/156 IreapiSTV EP20aOVRERI K2dted 9o 90 °C for Sh. After cooling to -15 °C, 10 mL of dry

methanol were added. After a period of 10 min, 1.37 g (36.3 mmol) of sodium

the mixturesters(8fdwed to stir for 1h at 70 C. The WO 2009/156100PCT/EP2009/004421 128

reaction mixture was filtered and the filtrate was evapgrated to dryness. The residue was dissolved in

magnesium sulphate, 5 filtered, evapesa material was purified by reversed phase

HPLC (acetonitrile/water) to yield 5 mg of the d ﬁt*oroacetic acid salt. Rt = 1.65 min
E a1 PIS

pmol) of 1-(Di-tert-butyloxycarbonyl)-amino-14-(1 -propyl)-4-(4-

methoxy-phenyl)-cyclohexyllisoquinolin-6-yl-aming £180Q) were dissolved in 500 pL of dry methanol and

hydrogen atmosphere until conversion was complete:The catalyst was filtered off and the reaction

mixture Wassee fmg@%@%ﬂ%ﬁ@ﬁ@%@%“ﬁ%@%@%@!@]mHb@%b@ﬁméhlorlc acid

[

taken 20 Updhivtatey aesthisahibrerspgeir WigivkddimrpahibefdasierferasiushasThakoshlgride. Rt =

0.98 min (Met 9). Detected mass: 405.3 (M+1-14), . . cjs:2:Methyl-propane-2-sulfinic acid

2 o B e PRI SIS E AR SHE AT R AR A AR FORUTF i

borohydride were added portionwise at 0 °C and the mixture was stirred for 16h at
room temperature. The reaction was quenched by addition of 1M aqueous sodium

15  hydroxide solution (100 mL) and exiracted three times with diethylether (150 mL each).
The combined organic phases were dried over magnesium sulphate, filtered and the
solvent evaporated.
The crude amine (4.90 g) was dissolved in 55 mL of dry dichloromethane, cooled to -
78 °C and 2.46 mbL (1.78 g, 17.6 mmol) of triethylamine and 2.71 mL (2.74 g, 16.0

20  mmol) of benzylchloroformate were added. The reaction mixture was warmed to room
temperature and stirred for 2h. Then, 100 mL of water were added and the mixture
was extracted three times with ethyl acetate. The combined organic phases were dried
over magnesium sulphate, filtered and concentrated to give the crude product (96),
which was used directly in the next step. R; = 1.09 min (Method 18). Detected mass:

25 4404 (M+H").



0 To a solution of 3.0 g (8.92 mmol) of
cis-4-(tert-butyl-dimethyl-silanyloxy)-1-(4-fluorophenyl)-cyclohexanecarbaldehyde (91) in 26 mL of
tetrahydrofuran were added 1.19 g (9.81 mmol) of 2-methyl-2-propanesulfinamide and 4.31 mL (4.69
g, 13.4 mmol' &84 1v) ethoxide. The resulting mixture was stirred¥oF ¥BH &t Heflux, before
being treated with 30 mL of water. The resulting suspension was filtered through celite. The filter cake
was rinsed with 200 mL of ethyl acetate and 60 mLypgwater. The phases were separated and the
aqueous layer was extracted with ethyl acetate. The combined organic layers were dried over
magnesium sulphate, filtered, and 10 concentrated in vacua. The crude product was purified by flash
chromatography (Si02, 0% 100% ethyl acetate in heptane) to yield 1.64 g of the title compound (101).

(2 benzor U B R PRI ISR RS G G A B2 floro-etryl

-amide (102) WO 2009/156100PCT/EP2009/004i2{130 A solution of 1.75 g (3.98 mmol) of

cis-2-methyl-propane-2-sulfinic acig 0
144-(tert-butyldimethyl-silanyloxy)-1 ' enylggyclohexylFmethylideneamide (101) and 693 mg
(3.98 mmol) of fluoromethyl-phenyl-stffehe in 40 m¥ of drytetgahygrofuran was 5 cooled to -78 C and

4.17 mL (4.17 mmol) of a 1M solution of lithiuy
The mixture was stirred for |h at -78 C before beingquenthee’by addition of saturated aqueous
ammonium chloride solution and extracted twice @ yl acetate. The combined organic layers were
dried over magnesium sulphate, filtered, and conceqgjreted in vacuo to give 2.45 g of 10 the crude title
compound (102) as diastereomeric mixture. Rt = 3.31 min (Method 12). Detected mass: 614.3 (M+H+)
cis-2-Methyl-propane-2-sulfinic acid G

{144-(tert-bayyls irae{th ks '&a—l%l%ﬁ]]— -flugroph (?%zg: :2-Hugro- )-amide (103).15 1.709
(2.77 mmol) oh%s-Z-M:Lt&/l-propan - %ﬂﬂﬁ.?%a? : k%érﬁﬂ%ﬁeéﬁ%%rgy%l%@w M ca%amz{: ac

(tert-Butyl RentrEaten48GlongreL diasmived-ishe sy @y IBHexRtore v rcetpnsantd diN(aqapouss
dissolved jy @ chlof dBIdTEHARRIARM hadutd Wad SHROY R ABRSIE SR EHRqSRlRtagere added.

The suspension was cooled to -20 C, and treated with 20 2.48 g of sodium mercury amalgam (5%

mercury). ¥RBREZ IHh 17k Rt utpted 2Rdreus PadRRIGHB AN S0/Mig D HoRRR R Ralgam

were addesbréftepatistew 400 246 agueoistone ke ihaciol tiraavmasieqanted from the solids,
evaporateé{é Idrrar/ne and %%% reziduefﬁarﬁifned etween 50 mL of brine and, 100 mL of diethylether.
'su

The orgarieIag S usRaNcH 0P &G SRR 3 AR RSP NIS USR5 Purification
by flé@h chmegresigrasuip(@it? filksed 460 %oateyiteatethte givecihiake)oriel §ZdR0CO NEBefihe title
compoun T | 7. ed mass: 474.4 (M+1-14). WO
2009/156?@%@%%%2@&%&%4%1 cisl%-@?frﬁho-z-ﬂuoro-ethyl)-4-(4-f|uoro-phenyl)-cyclohexanol
(104) OH 5 A solution of 300 mg (0.63 mmol) of cis-2-methyl-propane-2-suffinic acid

(LA Certpuipd:ARREL el Aoy brériycsporsiRiyirereianeesibarinodes bl grode (689 in 3 mL

of 2-propanol was treated with 3 mL of 6N aqueous rochloric acid and stirred for 18h at room
temperature. The mixture was washed_with 50 mL lethylether and lyophilized, then taken up in
water and lyophilized again to give Al e contpot d

NH

O
~N

NH,

15 200 mg (0.51 mmol) of the ketone {97) were dissolved in 1.5 mL of absolute methanol,
then 390 mg (5.06 mmol) of ammonium acetate and 31.8 mg (0.51 mmol) of sodium
cyanoborohydride were added, and the mixture was stirred at room temperature for 2h.
The reaction mixture was evaporated, the residue dissolved in 50 mL of 1N aqueous
'sodium hydroxide and extracted twice with 100 mL of dichloromethane. The combined

20  organic layer was dried over magnesium sulphate, filtered, and evaporated to give 150



10 (104) as its hydrochloride. R = 0.49 min (Method 18). Detected mass: 256.3 (M+H+). Example 114:
Cis-644-(1-Amino-2-fluoro-ethyl)-4-(4-fluoro-phenyl)-cyclohexyloxy]-7- chloro-2H-isoquinolin-1-one 15
Example 114yasayidiiesized using the reaction sequence as described forthe-sysligesis of Example
1. 209 mg of cis-4-(1-amino-2-fluoro-ethyl)-4-(4-fluoro-phenyl)- cyclohexanol (104) and 158 mg of
7-chloro-6-fluoro-1-methoxy-isoquinoline (10) were used to give 132 mg of Example 114 as its
hydrochloride. Rt = 1.79 min (Method 12). 20 Deted®# mass: 433.2 (M+H+) WO
2009/156100PCT/EP2009/004421 132 2-Methyl-propane-2-sulfinic acid
8-(4-fluoro-phenyl)-1,4-dioxa-spiro[4.5]dec-8- yImethyleneamide (105) To a solution of 10.0 g (38.3
mmol) of &g gfubrtifranmpeundidiinpiriatspiddaiest Hdedrsemianecthsithenmit sep. R
tetrahydrofiafahid Peetr APV rided %@é{@bﬁ@c@mﬂ) of a 1M solution of
diisobutylaluminium hydride in toluene and the reaction was allowed to warmed to O C over a period of
3h. The mixture was recooled to -78 C, neutralized by dropwise addition of a 10% aqueous citric acid

solution apflaEteflieoiPEeyIRMRRIRILIE-vehbRy-pheaynisitie MGG IPSresaccttRaiowsavith
t

methyl- 1Q tert.bu eth§ (50 mL each), the combined organics were dried over magnesium sulphate,
filtered an %?)8 B4 g)give
8-(4-fluoro-pheny1)-1,4-dioxaspiro[4.5]decane-8-carbaldehydecarbaldehyge. The crude aldehyde was
dissolved in 113 mL of tetrahydrofuran and {j09 g (42.0 mmol) of 2- -propanesulfinamide and
Py he-résulting mixture was stirred
d with 30 mL of water and filtered

12.0 mL (13.1 g,57.3 mmol) ¢ ANT

for 3h under reflux and 16h gf roo [ q )

through celite. The filter cake W& rshiéd with 20 of ethyl aCetate and 60 mL of water, the
phases were separated and the aqueous layer was gxtractgd twice with ethyl acetate. The combined
organic layers were dried over magnesium sulphat ltered, @nd concentrated in vacua The crude
product was purified by flash chromatography (Si025xQ%~> 100% ethyl acetate in heptane) to yield
3.209 of the title compound (105). Rt = 1.01 min (Method 18). Detected mass: 368.3 (MI-H.).
252-Methyl-propane-2-sulfinic acid {118-(4-fluoro-phety1)-1,4-dioxa-spiro[4.5]dec-8-y1F allylyamide
(106) WO 2009/156100PCT/EP2009/004421 133 \1 Under argon, 2.00 g (5.44 mmol) of
2-methyl-propanie Gf-abiolideatnili8rd WeosapbsrlyBd166-Aimau{SBd prb i jeot B-phoekiry leneamide (105)

dissolved in 27 f tetrahydyof , 5 ' i
bromide (NGNS A oS e T e e = e o
17h at rooprceyiipeacharaic/anidHeersyh xR0 EHinaIY A M ddhdginnh pforatiencarhonate.
tetrafyydrogyaub Wakn ARG 408 RRILI el £94 g B0 LRSI JERAMS RS ESAdIon mixture

was cooled to 0 C and 15 mL 0f saturated aqueous
8.89 mg (14.3 umol) of 2,2"-bis(diphenyiphosphino)-1,1-binaphthyl were added and

the reaction mixture was heated to 100 °C until complete conversion could be
observed. The mixture was evaporated, then redissolved in 50 mL of dichloromethane
and washed twice with 50 mL of saturated aqueous sodium bicarbonate solution. The

15  organic phase was dried over magnesium sulphate, filtered, concentrated and purified
by silica gel chromatography {dichloromethane:methanol) to give 48 mg of the pure
desired product. Ry = 1.38 min (Method 19). Detected mass: 524 .4 (M+H").

20 Example 112: [4-{1-Amino-propyl}4-(4-methoxy-phenyl}-cyclohexyl]-isoquinolin-6-yl-

amine



sodium sulphate solution were added. The suspension was filtered over celite, the 10 organic layer
was dried over magnesium sulphate, filtered, and concentrated in vacuo. The crude product was
purified by flagh, chipeatipgraphy (Si02, 0% - 100% ethyl acetate in heptag%)r;gﬁﬁ%g? 3,492919 of (106).
Rt= 0.96 min (Method 18). Detected mass: 396.4 (M+Flt). 152-Methyl-propane-2-sulfinic acid (1
-[8-(4-fluoro-phenyl)-1,4-dioxa-spiro[4.5]dec-8-yl]-3- methoxy-propylyamide (107) 16.5 mL (8.23
mmol) of a 0.5M solution of 9-BBN in tetrahydrofurd@@vere added to a solution of 1.099 (2.74 mmol) of
2-methyl-propane-2-sulfinic acid (118-(4-fluoro- WO 2009/156100PCT/EP2009/004421 134
phenyl)-1,4-dioxa-spiro[4.5jdec-8-y1]-allyl}-amide (106) in 5 mL THF at O C. The reaction mixture was
allowed to warm to room temperature over night, b&fore being cqoled to 0 C. Then, 20 mL of 3M
aqueous sodium hydroxide and 7.5 g . 2QIe0us
mixture was stirred for 16 h at 5 roq
ethyl acetate, washed with water a ated sodiumehidride Solution, dried over magnesium
sulfate and concentrated in vacuo. The crude alcohol was dissolvBlin 5 mL of tetrahydrofuran and
hydride (60%) in 5 mL tetrahydrofuran
after stirring for 16 h at room
temperature another 50 mg of sodium hydride (60%) were adlded. The reaction mixture was stirred for
1 h at room temperature, then 30 mL of methanol and 15 miOof agueous ammonium hydroxide
solution (33%) were added. The reaction mixture was evaporated to dryness and lyophilized from
water to gi@ rhd {89 .7fithelfite {aqavisvadiilin rytapuinty-suiiiciesthtor/Shenihe epaioressipn. Rt= 0.93
min (Method 18). Detected mass: 428.2 (M+H+). . .

cis-4-(1-ARIY :%aéﬁ?&‘{f-SPc'?f;‘?fﬂﬁY zﬁ#&cﬁ@%’é’ﬁ{ﬁf’-‘éﬁ&’l‘é’ﬁgié{n%qE’lb%)“‘“cﬂwjﬁel\hégﬁ't%"hdof 116 g
(2.71 mm@&)7ofi@ of paidddivopanadisalédichmauicbal (10%) were added. The mixture was stirred

{118-¢4-l ngz -SRiIQI4. %] OXY/= I ' %%g ixture of 5
L o cen e D A et Y AR el Sl

mixture wa¥ @nsidoersardianeniurayias ayarwalgiodamentda obve the tittg sorareunthiBd=aqueous

sodium bi@@gbqgﬁ{qmg{ﬁggmg‘?hgé{g&g@meggggngmm > times with a 3:1 mixture of
dichloromethane and ethanol (50 mL each). The WO 2009/156100PCT/EP2009/004421 135 organic

phase was concentrated in vacua to remove the dichloromethane and 203 mg (5.37 mmol) of sodium
borohydride were added. The reaction mixture was stirred at room temperature overnight, when

o 20 i R b SO e B S35 ATStet g Ry femerare te

cyclohexyil-isoquinolin-6-yl-amine (100)

N
=

OTNTO 5
T K s

30 mg (83.5 ymol) of 1-(di-tert-butyloxycarbonyl)-amino-isoquinolin-6-amine were

dissolved in 135 pL of abs. methanol, then 23 pL {16.9 mg, 167 umol) of triethylamine,
15 47.7 pL (50.1 mg, 835 ymol) of acetic acid, 20 mg of powdered molecular sieves and

98 mg (250 pmol) of (97} were added and the mixture was allowed to stir for 1h. A

solution of 15.7 mg (250 pmol) of sodium cyanoborohydride in 50 pL of methanol was

added and the mixture was stirred at 70°C for 10 h. Then, another 50 mg (125 umot) of

(97) followed by a portion of 15.7 mg (250 umoal) of sodium cyanoborohydride in 50 ul.
20  of methano! were added and the mixture was allowed to stir for 1h at 70 °C. The



5 water, concentrated in vacua and lyophilized twice from water to give the title compound (108),
which was used crude in the next step. R = 1.95 min (Method 2). Detected mass: 282.2 (m-H-n.
10Example 1% fisyRsinbl-Amino-3-methoxy-propy1)-4-(4-fluoro-phenyl)yeionm iyl
7-chloro-2H-isoquinolin-1-one Example 115 was synthesized using the reaction sequence as decribed
for the synthesis of Example 1. 414 mg of cis-4-(1-amino-3-methoxy-propyl)-4-(4-fluoro- 15
phenyl)-cyclohexanol (108) and 283 mg of 7-chlorol8&luoro-1-methoxy-isoquinoline (10) were used to
give 66.6 mg of Example 115 as its hydrochloride. Rt = 1.88 min (Method 12). Detected mass: 459.3
(M+Fl+) 1-(1,4-Dioxa-spiro[4.5]dec-8-yl)-1-phenyl-ethylamine (26) 20 WO

2009/156 T86FETESUUO AR 8% AL Y675 R FPPRETHIRIB RS STHEATSIdoe minutes.

Titanium (WAJSAREBRAY IR 50 M of AiBHIAEMER ARG LA dRsk IR IHTERNG Aed SuRiuRethyl lithium (1.6
M in diethg}:i ether, 31.2 mL, 50 mmol) was added and the reaction was heated under reflux for 10

hours. AftICHBRNG SRR IR ABHERHS RRARR WS KeXtRFe A ABRALEDSHNBM NaOH solution
(30 mL) digipilisefewihesnTap doebhisimosaicasyeciesswiiled bvid meghpsaihesaptatged over
sodium sulphate. After filtration the organic phase was evapgorated to give 5 g of a ellow oll,
ornich s IRERP YA R S BB PN P A R AR PP YL VRIS HLSE B Bcected mass:
261.2 (M+@estdiitdl¢iwatamn tolviphbbyhegtbithedsiredprodaedPas tiiBubrodeetic acid salt. R;=
1-(1,4-dio | -3 j ) was dissolved in acetone (40 mL) and
treated Witﬁ' gﬁ ;?‘([q' @%@%@é%gﬁ%%} %@%ﬁ?g%)gﬁﬁﬁéphours stirring the mixture was evaporated
at less than 20 C to give a residue which was treated with dichloromethane, washed with saturated
sodium bigarRemnater aUHIAm G 2 HIREEED i) a-asrlEtitsk e REpAldRbWich was used
immediately. Rt =20 0.7 min (Még%igd 5). Detgrc%g%agg: Zlgkfl\f?ﬁ) 9‘9 Wﬂ
[1-(418%0-SRISHRBA B iR e thy[]-carbamic acid tert-butyl ester (28) WO
2009/156100PCT/EP2009/004421 137 With cooliryg di-tert.-butyl dicarbonate (3.46g. 10.6 mmol) and
triethylamine (1.47 mL, 10.6 mmol) was~ade b.Grude

5 mg (6.77 umol) of 1-(Di-tert-butyloxycarbonyl)-amino-[4-(1-amino-propyl)}-4-(4-
methoxy-phenyl)-cyclohexyil-isoquinolin-8-yl-amine (100) were dissolved in 500 plL of
dry methanol and 5.0 mg of palladium on activated charcoal (10%) were added. The
15  mixture was stirred under a hydrogen atmosphere until conversion was complete. The
catalyst was filtered off and the reaction mixture was evaporated to dryness. The solid
residue was treated with 500 L of 4N hydrochloric acid in dioxane and stirred at room
temperature until complete deprotection could be observed. The reaction mixture was
evaporated, water was added and the mixture was lyophilized. The residue was taken
20 up in water and lyophilized again to give 1.2 mg of the desired product as
hydrochlioride. Rt = 0.98 min (Method 19). Detected mass: 405.3 (M+H").

cis-2-Methyi-propane-2-sulfinic acid 1-[4-(tert-butyl-dimethyl-silanyloxy)-1-(4-fluoro-
25  phenyl)-cyclohexyi]-methylideneamide (101)



5 cyclohexanone (27) from the previous stage. After stirring overnight, the reaction was worked up by
extraction with dichloromethane, washing with 1M NaOH solution and then With 0 05M aqueous
hydrochloric geid {thrge,tignes until pH of washings were pH4). After Wash hase with
brine, it was dried over sodium sulphate, filtered and evaporated to give cru e pro uct ) as a
colourless oil which was used 10 without further purification. Rt = 0.14 min (Method 5). Detected mass:
318.4 (M+H+) [1-(4-Hydroxy-cyclohexyl)-1-phenyl-&8%/l]-carbamic acid tert-butyl ester (29) 150H
[1-(4-0x0-cyclohexyl)-1-phenyl-ethyll-carbamic acid tert-butyl ester (28) from the previous stage (2.7 g)
was dissolved in THF (60 mL) and cooled to -70 C. Sodium borohydride was added (356 mg) and the
reaction mixture stirred overnight with 20 graual warming to room temperature. Water was added and
the solution extracted with t- butylmethy%\feslhe organicphasg was washed with brine and dried

0

over WO 2009/156100PCT7EP2009/0 S SOdI hate. Evaporation gave 1.24 g of a
white foam as crude product. FR, = 1.41/min (Me¢ dcted mass: 246.3 (M-C4H8-H204-H+).
4-(1-Amino-1-phenyl-ethyl)-cyclohexanol (30) 5 QFF

ifludfoacetic acid (8 mL) was added to a
solution of [1-(4-hydroxy-cyclohexyl)-1- phenyl-et arbamic acid tert-butyl ester (29) in

dichloromethane (75 mL) from the 10 previous stage. Atter stirring for 4 hours the reaction mixture was
worked up by adding 2M aqueous hydrochloric acid {39 mL), followed by evaporation. Freeze drying
overnight gave a pale brown semi-solid residue. Thi®was treated with a mixture of water and
acetonitrile. After freeze drying again 1.24 g of & itde- product as the hydrochloride was obtained which
was used in the next stage without further 15 pusffication. R, = 0.58 min (Method 5). Detected mass:
185.15 (M-NH3-H20+W).

1-[4-(1-BeTa gagnmfiahisn 8-59qBioalimbiol antisyr@aenihyl-oi h@émkemﬁmﬂﬁ)mm@,wz WO
o) wal S e R RGO DI ISA8 TPh SR L RCSGRIBcAR A g e amice
(3 mL) an¢PtBé suthuilpnfdidetyiepwepsnessiispenderand shadiumihidade (1 34mandilonhmol, 60% in
mine@l Oi{mﬂwy&ﬂﬁ%wi‘i‘ﬂé%@b&iHB%?&ﬁweoufaé\féﬁh%W&gﬁéﬁ Elnder reflux, before

being treated with 30 mL of water. The resulting suspension was filtered through celite.

The filter cake was rinsed with 200 mL of ethyl acetate and 60 mL of water. The

phases were separated and the aqueous layer was exiracted with ethyl acetate. The

combined organic layers were dried over magnesium sulphate, filtered, and

10 concentrated in vacuo. The crude product was purified by flash chromatography (SiOa,
0% - 100% ethyl acetate in heptane) to yield 1.64 g of the title compound (101). Ry =
1.15 min (Method 17). Detected mass: 440.2 (M+H").

cis-2-Methyl-propane-2-suffinic acid {2-benzenesulfonyl-1-[4-(tert-butyl-dimethyl-
15 silanyloxy)-1-(4-fluoro-phenyl}-cyclohexyl]-2-fluoro-ethyl}-amide {102)

o
-~
Fey S0
/ H
S{ N\
o 3
0



5hour, a solution of 1-benzyloxy-7-chloro-6-fluoroquinoline (38, 0.31 g, 1.09 mmol) in
dimethylacetamide (6 mL) was added dropwise and the mixture stirred overnight. Then mixture was
then heated grfatreghas 60 C for 1 hour before cooling and addition of wategg38sRki4a quench the
reaction. The product was isolated by extraction with dichloromethane/isopropanol (3:1) and
evaporation of the organic phase under 10 reduced pressure. Purification by column chromatography
(silica gel, 2 % methanol in dichloromethane) gave!#& desired product (67 mg) as a colourless solid.
Rt = 4.3 min (Method 3). Detected mass: 487.3 (M+H+). 15Example 34:
644-(1-Amino-1-phenyl-ethyl)-cyclohexyloxy)-7-chloro-2H-isoquinolin-1- one Hydrochloric acid (6.6
mL of a 2M aqueous solution) was added to a solution of 1-[4-
20(1-benzylgiNrioRipro78 QAUENTAI PnnylPuY Liayelafaxyl prépirnylRiiivianaing {34-@maufyl4 mmol)
in isopropanol (7 mL). The reaction mixture was stirred ovigi%ht. |sopropanol was remé)\éﬁg under

4 t

reduced pPiBEY-siaerI iy QR Y Ssniaiah redb raud dsnfeR e 4 Hrband ot an
amorphous@ (Va8 Myl vilusesiastiyipherifhadasnsitnlefvale bhad) fietezieydrisfdrangives57 mg of

the 25desi d I drgchlori I =,2.83 min.(Method 3). Detected :
350,50 KIRBLIE) THS Z0u L Raob ERbam b TR AT g, oo mess
6-(441-Anbiis¢irinEttilisiphehade| jretblyBrogirihexy oy Addeolof BElisdduiroiasistrreq|Bamibr 1)
6-(411-Amj i _ethyil. ] _2H-isoquinalin-1 le 116)
was obtainby By o BRI LB G BB o GRS o o erleraEP e
1-benzyloggigtien|arnsi @xitrsriasLiwitmwitbathyiaggtaten bhe foorbsieshianrit iavele WBEXanol

(prepared frg &ér%éﬁiﬁ%ﬁ”sﬁgﬁsﬁ?Qn%f&{b%@@méeﬂ%@ﬂhﬁ%cﬂ@wsﬁé@.%ﬁﬂb@e and
methy! lithium analogously to 30). R = 1.74 min (Method, 20), Detected mass: 398.2 H3+1-1t). 10

M-
Eratfle 119 CERERIARARR AR A5 RIS AL SR IRHEC fos b6 LAVRC MRIEER R blin-Lone
15a) 114-(Feehtasa rhaBetiacy s gquiRt)in-6-yloxy)-cyclohexyl]-1-(4-methoxyphenyl)- ethylamine (109)
4-0-Amino-1-(4-methoxyphenyl)-ethylycyclohexanol (prepared as described for the synthesis of 30,
400 mg, 1.4 mmol) was evaporated twice to dryness from toluene. The 20 residue was dissolved in

dimethylaceaxtidh\d-propand-thewsbhiti acid d didd-terpvidel-Wdimatihybeieiylorf sd didntiuoydride (147
mg, 3.7 mmal. 60% in minexad Qjl) in.di qE tarpide (6 mL) under argon. After stirring for 1 hour, a
solution oﬁ%&ﬁgﬁél?ﬁ%%g{ﬁm%@é&ﬁ@g ) %‘rhﬂ?r?e@@g, 1.4 mmol) in dimethylacetamide (6 mL) was
then added dropwise and the mixture stirred overrfight, The mixture was then heated and stirred at 25
60 C for 1 hour before cooling and itio of water (3 to quench the reaction.

S{ \S

o I
0

15 F
1.70 g (2.77 mmol) of cis-2-Methyl-propane-2-sulfinic acid {2-benzenesuifonyi-1-[4-
(tert-butyl-dimethyl-silanyloxy)- 1-(4-fluoro-phenyl)-cyclohexyl}-2-fluoro-ethyl}-amide
(102) was dissolved in 30 mL of dry methanol and 1.57 g (11.1 mmol} of dibasic
sodium phosphate were added. The suspension was cooled to -20 °C, and treated with

20  2.48 g of sodium mercury amalgam (5% mercury). The reaction mixture was stirred at
0 °C for 16h and another 620 mg of sodium amalgam were added. After stirring for 24h
at room temperature, the solution was decanted from the solids, evaporated to dryness
and the residue partitioned between 50 mL of brine and 100 mL of diethylether. The
organic layer was dried over sodium sulphate, filtered and concentrated in vacuo.

25  Purification by flash chromatography {SiO;, 0% ~» 100% ethyl acetate in heptane)
yielded 300 mg of the title compound (103). R; = 1.07 min (Method 17). Detected
mass: 474.4 (M+H").



WO 2009/156100PCT/EP2009/004421 141 Product was isolated by extraction with
dichloromethane/isopropanol (3:1) and evaporation of the organic phase under reduced pressure.
Purification by, galisepRghsomatography (silica gel, dichloromethane to diclaplt g}%& ethanol =
98:2 to MeOH) gave desired product (30 mg) as a colourless solid. Rt = 3.84 min (Method 3), 5
Detected mass: 441.4 (M+H+). b)
6-(4-[1-Amino-1-(4-methoxy-pheny1l)-ethy11-cycloh&kyloxy)-7-chloro-2H-isoquinolinl-one (Example
117) ONH2 10 Hydrochloric acid (0.4 mL of a 1M aqueous solution) was added to a solution of 114-
(7-chloro-1-methoxyisoquinolin-6-yloxy)-cyclohexy11-1-(4-methoxyphenyl)-ethylamine (109, 30 mg,
0.07 mmol) in isopropanol (0.4 mL). The reaction mixture was heated in a microwave oven at 100 C

for 30 minyieg. ($Q0HRRRoYEIS- AR Y 41AUBFJE RIRISHEX ARl R84 maining aqueous solution

freeze dried to give crude product as an 15 amorphous powder. This was treated twice with

racemic products were obtained by the same,prog
117 using 7-chloro-6-fluoro-1-methoxyisoquinolind, (20)&hd the corresponding aminoalcohols
(prepared from the respective carbonitriles, grigaardxeagents and methyl or ethyl lithium reagents
analogously to 30). One stereoisomer could be d (named isomer 1); the relative stereochemistry
was not assigned. WO 2009/156100PCT/E1'2009/004421 142 Exam pie Product Chemical Name

[M+H+1 R1/ [min] Method 118 .--RN O 0 CINHR_

5 A solution of 300 mg (0.63 mmol) of cis-2-methyl-propane-2-sulfinic acid {1-[4-(tert-
butyl-dimethyl-silanyloxy)-1-(4-fluoro-phenyl)-cyclohexyl}l-2-fluoro-ethyl}-amide (103) in
3 mL of 2-propanol was treated with 3 mL of 8N aqueous hydrochloric acid and stirred
for 18h at room temperature. The mixture was washed with 50 mL of diethylether and
lyophilized, then taken up in water and lyophilized again to give the title compound
10 (104) as its hydrochloride. R; = 0.49 min (Method 18). Detected mass: 256.3 (M+H").

Example 114: cis-6-[4-(1-Amino-2-fluoro-ethyi}-4-(4-fluoro-phenyl)-cyclohexyloxyl-7-
chioro-2H-isoquinoclin-1-one
= O NH,

HN F
cl

15 F
Example 114 was synthesized using the reaction sequence as described for the
synthesis of Example 1. 209 mg of cis-4-(1-amino-2-flucro-ethy!)-4-(4-fluoro-phenyl)-
cyclohexanol (104) and 158 mg of 7-chloro-6-fluoro-1-methoxy-isoquinoline (10} were
used to give 132 mg of Example 114 as its hydrochloride. Ry = 1.79 min (Method 12).
20 Detected mass: 433.2 (M+H")



64441-Amino- 1-cyclopentylethyg-cyclohexyl-oxy}-7- chloro-21-1-isoquinolin-l-one 389.5 3.10 3 119
RN o re Cl lll -- NH2 6-{441-Amino- 1-ethyl-propyljcyclohexyloxy}- 7-chloro-2H- isoquinolin-1- one

363.2 1.71 14,8267kt d® O CI NH2 644-Li-Amino- 1-cyclopropylethyll-gyclahexvioxy)s7-

chloro-2H-isoquinolin-1-one 3612

132

2-Methyl-propane-2-sulfinic acid 8-(4-fluoro-phenyl)-1,4-dioxa-spiro[4.5]dec-8-
ylmethyleneamide (105)

$=0

I:O N

O

F

To a solution of 10.0 g (38.3 mmol) of 8-(4-fluoro-phenyl)-1,4-dioxa-spiro[4.5]decane-

5  B-carbonitrile (15) in 44 mL of tetrahydrofuran at -78 °C were slowly added 76.5 mL
(76.5 mmol) of a 1M solution of diisobutylaluminium hydride in toluene and the reaction
was allowed to warmed to 0 °C over a period of 3h. The mixture was recooled to -78
°C, neutralized by dropwise addition of a 10% aqueous citric acid solution and warmed
to room temperature over 15h. The mixture was extracted three times with methyl-

10 tert.butyl ether (50 mL each), the combined organics were dried over magnesium
sulphate, filtered and evaporated to give 8-(4-fluoro-phenyl)-1,4-dioxa-
spiro[4.5]decane-8-carbaldehydecarbaldehyde.

The crude aldehyde was dissolved in 113 mL. of tetrahydrofuran and 5.09 g (42.0
mmol} of 2-methyl-2-propanesulfinamide and 12.0 mt. (13.1 g, 57.3 mmol) of

15 titanium(lV) ethoxide were added. The resulting mixture was stirred for 3h under reflux
and 16h at room temperature, before being treated with 30 mL of water and filtered
through celite. The filter cake was washed with 200 mL of ethyl acetate and 60 mL of
water, the phases were separated and the aqueous layer was extracted twice with
ethyl acetate. The combined organic layers were dried over magnesium suiphate,

20 filtered, and concentrated in vacuo. The crude product was purified by flash
chromatography (SiO;, 0% — 100% ethyl acetate in heptane) to yield 3.20 g of the title
compound (105). R;= 1.01 min (Method 18). Detected mass: 368.3 (M+H").

25  2-Methyl-propane-2-sulfinic acid {1-[8-(4-fluoro-phenyl)-1,4-dioxa-spiro[4.5]dec-8-yl}-
allyl}-amide (106)



1.98 13 121 RN CI ONH2 64441-Amino- 1-n-propylethyl]-cyclo hexyloxy)-7-
chloro-2Hisoquinolin-1- one 363.2 1.77 12 Example 122:
6-{411-AminQud-sihylRigpy1)-cyclohexyloxy}-7-chloro-2H-isoquinolin-1- q;‘@[&ﬁgm%&) ﬁa)
7-chloro-6-hydroxy-1-methoxyisoquinoline (110) WO 2009/156100PCT/EP2009/004421 143
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Under argon, 2.00 g (5.44 mmol) of 2-methyl-propane-2-sulfinic acid 8-(4-fluoro-
phenyl)-1,4-dioxa-spiro[4.5]dec-8-ylmethyleneamide (105) were dissolved in 27 ml of
absolute tetrahydrofuran. Then, 5.99 mL (5.89 mmol) of vinylmagnesium bromide (1M
5 in tetrahydrofuran) were added dropwise at 0 °C and the reaction mixture was stirred

for 17h at room temperature. Another 3 mL (3.00 mmol) of vinylmagnesium bromide
| (1M in tetrahydrofuran) were added and the mixture stirred for 20h at room
temperature. The reaction mixture was cooled to 0 °C and 15 mL of saturated aqueous
sodium sulphate solution were added. The suspension was filtered over celite, the

10  organic layer was dried over magnesium sulphate, filtered, and concentrated in vacuo.
The crude product was purified by flash chromatography (SiO2, 0% — 100% ethyl
acetate in heptane) to yield 1.08 g of (106). R¢= 0.96 min (Method 18). Detected mass:
396.4 (M+H").

15 2-Methyl-propane-2-suffinic acid {1-[8-(4-flucro-phenyl)-1,4-dioxa-spiro[4.5]dec-8-yl}-3-
methoxy-propyl}-amide (107)

16.5 mL. (8.23 mmol) of a 0.5M soiution of 9-BBN in tetrahydrofuran were added to a
solution of 1.09 g (2.74 mmol) of 2-methyi-propane-2-sulfinic acid {1-{8-(4-fluoro-



OH CI A solution of sodium trimethylsilanoate (149.2 mL, 1M in THF) was added to a solution of
7-chloro-6-fluoro-1- methoxyisoquinoline (10, 10g, 47.2 mmol) in DMA (200 mL) under argon. After

stirring at 60 s, the solution was evaporated under 5 reduce then freeze
dried to g|ve‘¢gr(lijc e pro Lﬁ’jét (20.4 g). This was dissolved in water and the gplgﬁsgjus{s@?g ?—I =6.5. A

light brown precipitate was collected by filtration and purified by reverse phase chromatography (0 to 4
minutes, 15% acetonitrile/water, 4 to 24 minutes 1518%#90% acetonitrile/water and then 100%
acetonitrile) to give 7g of the desired product. Rt = 2.60 min (Method 2). Detected 10 mass: 210.0
(M+Fr). b) 1-(4-[7-Chloro-1-methoxyisoquinolin-6yloxy-cyclohexyl)-1-ethyl-propylFcarbamic acid
tert-butyl qﬂlen@ltﬂiﬁpxmsmmﬁMGBMkyﬂde@f@ﬂﬁb]inaﬁbatanﬁcaI fePChdigeester (from

th t ' ' dissolved
e AR TS R R 1 RONCREoTo A BBl oo
chloro-6- hyqemmﬁwe%%@sfmm @M@qgwg smermhmménq*ﬁeﬁ MLME%03ase (0.249.

0.32 mL, LE64BIRONWRYBAHRANHE 1RaEINIHEHIUBRNY a2 RO ARE IR WaEiHRE AR (8-A%0, 434

pl, 2.79 mmol) added dropwise over 1 hour. The reaction mixture was warmed to 25 C and stirred

overn% ht. "PREVISIRREFAHIRUFE SRR THRR WaD SiRFiRT dricenwii 04ehe el amRtaiRueous 2M
NaOH SOMEHh@deﬂﬁGBawﬂbhﬂ%t@B{étﬂ@tﬁﬂﬁﬁéﬂltﬁﬂcfél%lat}%ipléﬁwed)b&f issfme evaporation

gave 1.7 crude product w urlfl stifr thr e t|me wit acetate/95%
heptane. %Hhﬁgﬁnéﬂ ?&&ﬁ%"&’ \?fb%\ﬁé\‘é{? Yﬁf&&g Eiiz)éf)g/oo4421 144
give a bromMWMM|MMMamphpbmrﬁlm (@M & oo vaflsbeijptane/ethyl

?I\(;Iitf tfﬁ?%;%%%ﬁégﬁm{ﬁr%% ?% }9(%/% g)iy oé)fffl ‘PTIK%%%HH%%%WM n- ?gﬁglgzinfgfzz

(Exahible g\_@g} amimjzand after stlmng for 16 h at room temperature another 50 mg of sodium
14447-Chlarggly RINRIELRRNR- W%&Mﬁmﬁﬁmn% ALY SRrRRY e ar pamiapid tert-butyl ester

(111, 113 mgq, 0 2 mol) was dissolved in isopropanol (1.5 mL) and 10 treated with hydrochloric acid

(1M, 1.5 nienReiatse tenma mle ol Rateaneland 1aigibwhagureis AMOPUIYSH Rylmwdes.
Evapggatn%m#a £3396) g&@f&;ﬁ&d@lﬂlcﬂwaéé?@%ﬁ@%w@%h}wﬂﬁ acau wzwmy% z?é%fé(?ﬂazz dried to
give m e re roauct as a urie ocnloriae min (0]

D eteotod (NAEEIESS R WAIST 16 SHE Tohauiich T e AP BT A0 1D AR S e
proceﬁurefdabenbed\iersﬁbe FEss mﬁrEéMetptailﬁﬂ (Bitgcted mass: 428.2 (M+H").
7-chloro-6-hydroxy-1-methoxyisoquinoline (110) and the corresponding

144-hydroxycyclohexyl)-1-ethylRarbamic acid tert-butyl ester (prepared analogously to 30). The
isolated products are different sterecisomers 20 as compared to Example 34 and Example 121,

therefore Ramed;"RATMRY. # miARER IS L8 CRAIBRIS YIS KRhaRBPL R ned.

~
O

H,N

OH
20
A solution of 1.16 g (2.71 mmol) of 2-methyl-propane-2-sulfinic acid {1-[8-(4-fluoro-
phenyl)-1,4-dioxa-spiro[4.5ldec-8-yl]-3-methoxy-propyi}-amide (107) in a mixture of 5
mL of acetic acid and 1.25 mL of water was heated in the microwave oven at 100 °C
for 5 min. The mixture was cooled to room temperature and slowly poured onto 100
25 mL of cold saturated agueous sodium bicarbonate solution. The mixture was extracted

three times with a 3:1 mixture of dichioromethane and ethanol (50 mL each). The



Exam- ple Product Chemical Name [M+I-1] Rt/ [min) Meth od 123 HN(10 Isomer 2 ci 41/ NH2
644-0-Amino- 1-phenyl-ethyll cyclohexyloxy)- 7-chloro-2Hisoquinolin-1- one 397.12 1.74 12 WO

2009/15610QR6 7/5sR2099/004421 145 Exam- pie Product Chemical NamgdMaifib ioo4421

135

organic phase was concentrated in vacuo to remove the dichloromethane and 203 mg
(56.37 mmol) of sedium borohydride were added. The reaction mixture was stirred at
room temperature overnight, when another 203 mg (5.37 mmol) of sodium borohydride
were added. After 18h at room temperature, the reaction mixture was quenched with

5 water, concentrated in vacuo and lyophilized twice from water fo give the title
compound (108), which was used crude in the next step. R;= 1.85 min (Method 2).
Detected mass: 282.2 (M+H").

10  Example 115: cis-6-[4-(1-Amino-3-methoxy-propyl}-4-(4-fluoro-phenyl)-cyclohexyloxyl-
7-chloro-2H-isoguinolin-1-one

= 0 NH,
HN -~
cl C
o)
F

Example 115 was synthesized using the reaction sequence as decribed for the
synthesis of Example 1. 414 mg of cis-4-(1-amino-3-methoxy-propy!)-4-(4-fluoro-

15  phenyl)-cyclohexanol (108) and 283 mg of 7-chloro-6-fluoro-1-methoxy-isoquinoline
(10) were used to give 66.6 mg of Example 115 as its hydrochloride. Ry = 1.88 min
(Method 12). Detected mass: 459.3 (M+H")

1-(1,4-Dioxa-spiro{4.5]dec-8-yl}- 1-phenyl-ethylamine (26)

O

Under argon, phenylmagnesium bromide (3M) in diethyl ether (6.7 mL, 20 mmol) was

20

added to a solution of 1,4-dioxa-spiro[4.5]decane-8-carbonitrile (3.34 g, 20 mmol) in



R/ [min] Meth od 124 HN ci Isomer 2 NH, 64441-Amino- 1-methyl-nbutyg-cyclo hexyloxy}-7-
chloro-2Hisoquinolin-1- one 363.2 1.76 21  Example 125 and 126:
643-(1-AmingygraRyz3skt-fluoro-phenyl)-cyclobutyloxyl-7- Schloro-2H-isggyinplinglsons,)
3-Cyano-3-(4-fluorophenyficyclobutan-1-ol (112) OH Methyl lithium-lithium bromide complex (123 mL,
185 mmol) was added dropwise to a 10 solution of 4-fluoroacetonitrile (22 mL, 25 g, 185 mmol) in THF
(550 mL) at -70 C. After stirring for 1 hour at -70 C88&olution of epibromhydrin (15.8 mL, 25.3 g, 185
mmol) in THF (125 mL) was added dropwise. The reaction mixture was stirred for a further hour. Then,
at-70 C, methyl magnesium iodide in ether (3M, 61.7 mL, 185 mmol) was added dropwise and the
reaction n¥iativg athardQonihrihagnidong s stiven ierdferinitesvititanmmgdlernight. The

reaction mggwspwaaéf@he gosRrhifd) OBBAGRDARS: UaiEnd 0B ANhAN dach oric

acid (5M) were added cidic solution was saturated with sodium chloride ‘and extracted with

methyl t-blity Mrie diethylsHistic3rdgalwel mewhwasardad aoditha nrsdiopreae BergEn and brine.

After dryingngue rersiyss tmlnha&g Mi@aﬂ@sbmgﬂmma@e gRlnahnanidrenayekarger reduced
pressure to c};ﬂve crude roduct as an orange oil. The , WO 2009/156100PCT/EP2009/004421

146 cBmp&APHELK }3 4pA Qr&%wé%‘? ERBETTHA L PERLAHIR MR tate gave
19.8 g of téﬁ:demd;mﬂmwnd\dﬂiﬁ &B&m@ﬁe&od&b&&mt@ma& AR Til(Mitibii)thsb)
3-Cyano- 3 quor hen cIobut % It- but d|m th&l%g/ ther d in th
3-cyano- -3% afRJOl%p enyI cchal?u an- ?ﬁ% £°mmo Was"(:]hs\go gin " e
dichlorometxustePeiihmu) tunther angriiatiom %mamm(amatgpam a@;ez&gimm) R&%sadded
and the sct}HQpp)(_:ooled to 0 C. tert-Butyldimethylsilyl

10

4-(1-Amino-1-phenyl-ethyl)-cyclohexanone (27)

NH,

15  Crude 1-(1,4-dioxa-spiro{4.5]dec-8-yl)-1-phenyl-ethylamine (26, 2.5 g) was dissolved in
acetone (40 mL) and treated with 8M aqueous hydrochloric acid (21.1 mL). After §
hours stirring the mixture was evaporated at less than 20 °C to give a residue which
was treated with dichloromethane, washed with saturated sodium bicarbonate solution,
dried and filtered to give a solution of crude product which was used immediately. R; =

20 0.7 min (Method 5). Detected mass: 218.3 (M+H").

[1-(4-Oxo-cyclohexyl)-1-phenyl-ethyl]l-carbamic acid tert-butyl ester (28)



10 trifluoromethanesulphonate (32.9 g, 28.6 mL, 124.3 mmol) was added dropwise and the stirred
reaction mixture was then allowed to warm up to room temperature overnight. The reaction mixture
was washed REERSH with water, hydrochloric acid (0.1M), saturated _% ate solution
and brine before being dhréed over sodium sulphate. Filtration and evapora%%% %@‘Bb@ gof a yellow
oil which was used 15 in the next step without further purification. Rt = 1.30 min (Method 18). Detected
mass: 306.3 (M+H+). ¢) 1-(1-Aminopropyl)-1-(4-flutB@phenyl)cyclobutan-3-ol (114) OH NH2
203-cyano-3-(4-fluorophenyl)cyclobutan-1-yl-t-butyldimethylsilylether (113, 1.55 g, 5.1 mmol) was
dissolved in toluene (4 mL) and ethyl magnesium bromide (3.4 mL, 10.2 mmol, 3M in ether) added
dropwise. The reaction mixture was thepstiged for 30 WO 2009/156100PCT/EP2009/004421 147
3
@

minutes at 90 C. After coolingto 0 C, t tio vws guenched by addition of methanol (20 mL)

followed by addition of sodium borohydrd 0 . After stirring overnight dilute sodium
n) and the mixture extracted with methyl-tert-butyl

hydroxide was added (50 mL, 1M aqueous soluts

ether. The organic phase was 5 stirred with hydeschlo@® acid'(2N, 100 mL) for 4 hours. The aqueous
layer was then washed with methyl-tert butyl ¢ jefore being made basic with sodium hydroxide
solution (5M) and extracted with dichloromeths sopropanol (3/1). Evaporation of the organic layer
gave 900 mg of (114) as a yellow oil. Rl = 1.04 rfjin (Method 10). Detected mass: 224.2 (M+H+). 10 d)
143-(7-Chloro-1-methoxylsoquinolin-6-yloxy)-cygobutyft-1-(4-fluorophenyl)- propylamine (115 and
116) 1-[3-(7-chloro-1-methoxyisoquinolin-6-yloxy)-cyclobutyO-1-(4-fluorophenyl)- 15 propylamine (2
isomeric mixtures) were prepared from 1-(1-aminopropy0-1-(4- fluorophenyOcyclobutan-3-ol (114) and

7-chIoro—gfﬂwslardhﬁg?ah@ﬂiwiraﬁtiaﬂ:&@)t@wmgih@@%&kﬂ?hﬁhﬁéﬂ#@iétﬁfﬁfkﬁ@ﬁﬂ R colulsdobe
separate silica gel chromat rejative stereqc was not assi t= min
(Method 1 %@[88 %ﬁg’;{i ?58 Fé%41 f rﬂﬁ?lhgﬂ%@f R’ Whetected mass: 415.2
(M HB) e);ﬁdlﬁt(éxﬂmm(ﬁr’l)pfydr)a&t(d-ﬂmoqﬂmgk) At laiiyiogybve atitgth Rl 1sacidnoiasl- one
(Example T 09/0044 .

6-[3-(1- An\ﬁég(%?%p%/ ’fyﬂy u%%ga{ér?jélﬁgg el% 5)%]- -C %10$w§ﬁ ?s’,‘(”)cﬁ‘ﬂ?r%‘ﬂns‘f“&'ﬁé‘ @xample 125
and 126) W@r@\pﬁéﬁhﬁ&ﬂffwmmdmﬁoxwﬂdﬁm@qmlmﬁd pH of washings were

pH4). After washing the organic phase with brine, it was dried over sodium sulphate,

filtered and evaporated to give crude product {28) as a colourless oil which was used
10 without further purification. Ry = 0.14 min (Method 5). Detected mass: 318.4 (M+H™)

[1-(4-Hydroxy-cyclohexyl)-1-phenyi-ethyl}-carbamic acid tert-butyl ester (29)

N.__o
T
ol
15 : OH

[1-(4-Oxo-cyclohexyl)-1-phenyl-ethyl]-carbamic acid tert-butyl ester (28) from the
previous stage (2.7 g) was dissolved in THF (60 mL) and cooled to -70 °C. Sodium
borohydride was added (356 mg) and the reaction mixture stirred overnight with

20  gradual warming to room temperature. Water was added and the solution extracted
with t-butylmethyl ether. The organic phase was washed with brine and dried over



yloxy)-cyclobutyli-1-(4-fluorophenyl)-propylamines 115 and 116 as described for Example 117. 5
Example 125: Rt = 0.94 min (Method 11). Detected mass: 401.1 (M+H+). Example 126: Rt = 1.34 min
(Method 10). ss: 401.1 (M+H+).  Example 127:

643-(1- Amln(;P pr?@%iﬁ;ﬁ(ﬂdf fluoro-phenyfi-cyclopentyloxy]-7-chloro- 2H10ISP&Z]T[“J{]IEI’$(§P99/£€%%é a)
1-cyano-1-(4-fluorophenyftcyclopent-3-ene (117) Sodium hydride (14.4 g, 0.36 mol, 60% in oil) was
added to ice cooled DMSO (500 15 mL) under argdtnd stirred for 10 minutes. 4-Fluoroacetonitrile
(22.4 g, 0.16 mol) was dissolved in DMSO0 (200 mL) and then added over 15 minutes to the stirred,
cooled sodium hydride mixture. After dropwise addition of cis-1,4-dichlorobutene (17.7 g, 14.9 mL) the
mixture waedilonednbaierkvapesationcanerittdegnia wktehfaastias droderpigducthBiredetibn was
quenchedm%qmg[ﬁ&pgjtlg%{gcg&p%% |%gq§cw/r§qq 20 @gg lowed by extraction with
dichloromethane. Evaporation gave crude product which was taken up in heptane/ethyl acetate (1/1)
and washed with water three times. The organic phase was dried over sodium sulphate, filtered and
evaporateg. gq_g;#ﬁn%ﬂ&,égg;@{hymgwgﬁ,%ﬁmm chromatography on silica gel, elution with
heptane/ethyl acetate (112) gave 10.1 g of desired compound 117. 25 b)

1- (1-a5-fn|nopropy1) 1-(4-fluorophenyftcyclopent-3-ene (118) WO 2009/156100PCTTEP2009/004421
149 1-cyano-1-(4-fluorophenyl)cyclopent-3-ene~(117, 1.4 g, 7.48 mmol) was dissolved in toluene (3.5
mL) and ethyl magnesium bromide (5 mL, 1% , 3M in ether) added. After stirring for 2.5 hours, the
reaction mixture was added dropwise to ice €8 ethanol (50 mL), followed by sodium borohydride
(560 mg, 15 mmol). The mixture was warmed t6 roony teMParature and stirred overnight. The white
suspension was treated with sodium hydroxide solutigq (ag, 1M, 125 mL) and then extracted with
dichloromethane/isopropanol (3/1). The organic ph@ as washed with brine, dried over sodium
sulphate and evaporated to give 1.2 g of a yellow @ 5 was taken up in 10 dichloromethane and
extracted twice with dilute hydrochloric acid (2M). Thegrcombined aqueous layers were made basic with
aqueous sodium hydroxide solution (5M) and re-extragsfed with dichloromethane/isopropanol (3/1).
Drying over sodium sulphate and evaporation gave 348 mg of the desired product Rt = 2.37 min
(Method 2). Detected mass: 220.1 (M+H). 15 c) 1-(1-aminopropyl)-1-(4-fluorophenyl)cyclopentan-3-ol

(119) OH flfr(ﬂuﬁ%ﬁl%fé’a}fiéf}B(ﬂniPW&@QSBXQ%%OQ&Ufu&%%%ﬁ?ﬁ%%@%ﬁ% ‘\’I"vflssed;f;‘:"l’gd

in THF at O C under argon. Borane 5 mmol

minutes. REVEeRGRRADIF RS (eRidty \ealen @Fopdigrasensthansféatidmiotienight.
After goolipgitolstaed em@sm%if& Db R euaddEBMaREaRRRERNAS KBS E By stfihgolution

the mixtLr2 | RSB A AN AR el UL B RSTBHETS BFRFEG APWibed o give 455
25mg of desmedghiarivet ayaEhbuasrs Berad-folid osiduded s vadute dtedradii erigxite 8O
2009/ 156WQQEFJA§§§Q{%%4Q%4 &gte]rsi%eze drying again 1.24 g of crude product as the
hydrochioride was obtained which was used in the next stage without further
15 purification. R; = 0.58 min (Method 5). Detected mass: 185.15 (M-NH;-HO+H™).

1-[4-(1-Benzyloxy-7-chloro-isoquinolin-6-yloxy)-cyciohexyl]-1-phenyl-ethylamine (31)

00040

20



(10 mL, 2M aqueous solution). Evaporation, followed by freeze drying gave 514 mg of the desired
product as mixture of four stereocisomers as a colourless hydrochloride salt. Rt = 1.83, 1.99, 2.36, 2.86

min (Method ,}) mass: 203.1 (M-NH3-11201-H+). 5d) ‘
1-[3-(7-chlorc§ -%@%ﬁ%&%ﬁ%oquinolin-6-y|oxy)-cyclopentyI]-l-(4-fIuorophen)})ﬁ-%F(%B%/g%iﬁé (120)

143-(7-chloro-1-methoxyisoquinolin-6-yloxy)-cyclopenty1]-1-(4-fluorophenyl)- propylamine (120) was
prepared from 1-(1-aminopropyl)-1-(4- 10fluorophetsg)cyclopentan-3-ol (119) and
7-chloro-6-fluoro-1-methoryisoquinoline (10) as described for 109. Rt = 1.11 min (Method 11).
Detected mass: 429.3 (M+H+). The product was obtained as a mixture of isomers, their relative
stereochemistimias1iep besiiretiudteggiohexanat (30, 404 mg, 1.6 mmol) was evaporated

643-(1-Amjpa- - - OH-isaauinolin:1- |
PN AL s S e ST
(Example a4 fheasobitipaasiind dramgise- thp rsigpansingisegiu hydidr Ly §4 mg, 4.1
20cyclopepprbil ddofl 4o AR Yl RRCRMRII L Ebeinife 48 SR ERdRF BrginPkrbt £ty Torterial was

obtained as a mixture of stereoisomers, their relative stereochemistry was not assigned. Rt = 1.34,

1.37 Min (Wthcusaitienel ddenmiaw ] shioirfriiyoaryipgirg 561 Sor o/ EPS IR M21 151
2—(1,46Diqaqa?]§mw%émﬁl ra@m;m&}_(gamgmﬁ _mpgnéﬁmﬁmtfgwwgétirrémﬁdd @E&l@rlfhe_m f
-met oxy-pnenyimagnesium promi . | , mmol) was, added to g.solution o
T o O SR MR AR G AP B Ot h e R oD PRSI RO Eirroc
under refluxafer {S0halto Hueneadhieraactiore Was pheducbeled koiisdSgtesdtadtionowith sulphate
solution wgs added dropwise until no re precipi rme he ini removed b
fnration a0 IRCAES AR PR B ARt SRR B ™ ooy
(452189, Teduned posesuighParification by mﬁmi@ndwm@mwi&qatggiuﬂt%tmatpan@ﬁnyl ether
(100 mL) gk iEeaiRea Pl AauRaURBYHRAIe 5736k U8 diBlAR Ul 1D 4T PDINed

aqueous phases were adjusted to alkaline pH with a 6M agueous sodium hydroxide solution with
cooling, béhetredriciptartad Anansr G ethaMe gale a 15solution of the desired product which was
used directly in the next stage. Rt = 0.74 min (Method 5). Detected mass: 278.2 (M+H+).
[(4-Methoxy-phenyl)-(4-oxo-cyclohexyl)-methylFcarbamic acid tert-butyl ester (33) 0 WO
2009/156100PCT/EP2009/004421 152 With cooling di-tert-butyl dicarbonate (1.31 g, 6 mmol) and

trietryamiBra@yiia 6. se[d(roimiiesel aslsat tethe soydeisekiany P -chioro-2H-isoquinolin-1-
C-(1,4-dioxa-spiro[4.5]dec-8-yI)-C-(4- methoxy-phenyl)-methylamine (32) from the previous stage.
After stirrir?é'%vernight, the reaction was worked up by extraction with dichloromethane and washing

with 1M HCI. = O
HN
ol
0 NH,

Hydrochloric acid (6.6 mL of a 2M agueous solution) was added to a solution of 1-[4-
20  (1-benzyloxy-7-chloro-isoquinolin-6-yloxy)-cyclohexyl}-1-phenyl-ethylamine
{31, 67mg, 0.14 mmol) in isopropanc! (7 mL). The reaction mixture was stirred
overnight. Isopropano! was removed under reduced pressure and the remaining
aqueous solution freeze dried to give crude product as an amorphous powder.
This was treated twice with acetonitrile/water and freeze dried to give 57 mg of the
25  desired product as a colourless hydrochloride salt. R = 2.83 min (Method 3). Detected
mass: 380.3 (M-NH;+H").



5 The aqueous layer was treated with 1M NaOH solution to basic pH and then extracted with
dichloromethane. After washing the combined organic phase with brine, and drying over sodium
sulphate, th e was evaporated to give crude product which aphed on
silica gel. EIivt?(égz%\q}lt?}1 é!%?i@ acetate/hexane (30170) gave 110 mg of the d\gg?e(FS é@g} cg:)gtg t=4.42 min
(Method 6). Detected mass: 278.1 10 (M-isobutene+H+).
[(4-Hydroxy-cyclohexyl)-(4-methoxy-phenyl)-methyljd€arbamic acid te butyl ester (34) 0 OH 15 Sodium
borohydride (12 mg, 0.34 mmol) and 2 drops methanol were added to a solution of
[(4-methoxy-phenyl)-(4-oxo-cyclohexyl)-methyll-carbamic acid tert-butyl ester (33, 110 mg) in THF (5
mL). Afterfxarmmerdr B Hodid ihdméirrtiottikiowdrkeayipaih wilaynioherslestitionhintie-Sidurated
sodium bi@&mﬁ&%@@lg&qgiﬂe After 20 drying the organic phase over sodium sulphate,
followed by flltratlon evaporation gave 101 mg of the deswed cis/trans isomer mixture (34) as a

S b . ; 9 min (Method 5). Detected
mass: 219.2 - COZ -H20+). 25 4 ethox 3 yclohexanol (35) WO
2009/156100PCT/EP2009/004##]1 153 él e, mL) was added to a solution of
[(4-hydroxy-cyclohexyl)-(4- 5methojy- phenyl) Ithyl] carba ic acid tert-butyl ester (34, 101 mg) in
dichloromethane (6 mL). After stirriig for 2 hours, 2M hydroditdyic acid (3 mL) was added.
Evaporation 8ave crude product as a colourless solid. Water and acetonitrile were added and the

mixture wEs{édicdminget @nliugrenrheayB-aHodl©vsI0bey iRy b -chloro-2H-isoquinolin-1-one

4-[ameno-(fxapiBRxy 18)amd vheiimdl BurtaBamnel diseas B e bychineh rsidas ainfREsid 80- 71 min
(Method 5). Detected mass: 219.2 (M-N

(s BEAe PG e O e oy iRln B AR AN R anine (36

and 37). q)héh%mm}(&melﬂslmenble(rwk)pﬁ&tbﬂ]anydmemm@ﬁ[ﬁa]m@;&mmﬁomﬁle
evaporate ﬁwme tg dr pess frortg trgl (rann%dThaer Sld Yéﬁ's}]dlssolv?d in d|m t%{ﬁ] (1 mL) and
the solutiol Addel gt %Wlseg{'c?gususpgnsm% af scgrd ydrl i /o in mineral
oil) in d|mmhy[mmm)(Eﬂl&c)taddeamgaﬁ&&f(é-ﬂﬁﬁam@‘fbr 1 hour a solutlon of
1-begpyloxy-7-chloro-6-fluoroquinoline (38, 62 mg, 0.21 mmol) in dimethylacetamide (2 mL) was then
added dropwise and the

Example 117: 6-{4-[1-Amino-1-(4-methoxy-phenyl)-ethyll-cyclohexyloxy}-7-chioro-2H-
isoquinolin-1-one

15 a) 1-[4-(7-chioro-1-methoxyisoquinolin-6-yloxy)-cyclohexyl]- 1-(4-methoxyphenyl)-

ethylamine (109)
b
= O
N
N cl
0 NH,

4-[1-Amino-1-(4-methoxyphenyl)-ethyl}-cyclohexanol (prepared as described for the
synthesis of 30, 400 mg, 1.4 mmol) was evaporated fwice to dryness from toluene. The
20  residue was dissolved in dimethylacetamide (3 mL) and the solution added dropwise to
a suspension of sodium hydride (147 mg, 3.7 mmol, 60% in mineral oil) in dimethyl
acetamide (6 mL) under argon. After stirring for 1 hour, a solution of 7-chloro-6-fluoro-
1-methoxyisoquincline (0.3 g, 1.4 mmol) in dimethylacetamide (6 mL) was then added
dropwise and the mixture stirred overnight. The mixture was then heated and stirred at
25 80 °C for 1 hour before cocling and addition of water (30 mL) to quench the reaction.



WO 2009/156100PCT/EP2009/004421 154 mixture stirred overnight. Then mixture was then treated
with water (6 mL) to quench the reaction. Product was isolated by extraction with

dichlorometh@%egﬁgﬂgg nol(3:1) and the crude product was then obtain%qjgﬁé}eivgﬁ%g%g n of the

organic phase under reduced pressure. Purification by column chromatograp Ica gél, 5%
methanol in 5 dichloromethane) gave 40 mg of the earlier eluting isomer 1 (36) and 40 mg of the later
eluting isomer 2 (37), both as colourless solids. Thé4#lative stereochemistry was not assigned. 36: R
= 1.46 min (Method 5). Detected mass: 503.2 (Mi+1+). 37: R = 1.51 min (Method 5). Detected mass:
503.2 (M+H+). 10 Example 35 and Example 36:

6-{4-[Amirfsqdustatasdsgnta hyneathadtiogonitiesiidbloppriiethimesigepispauai ¢t Lame 15 A 2M
agueous %UH@BF&BBHW@Q‘B? & 'gr@sé THdel s P%@sq]%ymi@éaﬁéﬁrﬁgtﬁo umn

(1-benzyloxy-7-chloro-isoquindlin-6-yloxy)-cyclohexyl]-C-(4-methoxy-phen yiamlne (36, 40 mg,
0.08 mmofWPmssfsamay (Eilich pefrdicelacaaiethsaarte WishruosiaibansiaaibanaksH8@ateol was

removed ypdoHESWrE dduRaa FRANE 130 fAGRIaLBRRRLS Slldiay frepae diiedvr@ivg sfude

product as an amorphous powder. This was treated twice with acetonitrilelwater and freeze dried to
give the dB§tetteRsHEEE ot Giblitéds hydrochloride salt. The relative stereochemistry was not
assigned. Example 35: Rt = 2.56 min (Method 1). Detected mass: 396.2 (M-NFI2+) 25 Example 36

(VN0 e NG P B ey e B R A0t HARABEA e the
synthesis tfomeatBabm3Band@xample 36 using 1-benzyloxy-7-chloro-6- 30 fluoroisoquinoline and the

corresponding 4-[amino-phenyl-methyl]-cyclohexanols, WO 2009/156100PCT/EP2009/004421 155
using the respective phenyl Grignard reagents and 1,4-dioxa—spiro[4.5]clécane-8- carbonitriles. Ex. No.

Product = O
| HN . O
Cl :
‘ NH

O 2

10  Hydrochloric acid (0.4 mL of a 1M aqueous solution) was added to a solution of 1-[4-
(7-chloro-1-methoxyisoquinolin-6-yloxy)-cyclohexyl]-1-{(4-methoxyphenyl)-ethylamine
(109, 30 mg, 0.07 mmol) in isopropanotl (0.4 mL). The reaction mixture was heated in a
microwave oven at 100 °C for 30 minutes. Isopropanol was removed under reduced
pressure and the remaining aqueous solution freeze dried to give crude product as an

15 amorphous powder. This was treated twice with acetonitrile/water and freeze dried to
give 29mg of the desired product Example 117 as a colourless hydrochloride salt. R; =
2.60 min (Method 2). Detected mass: 410.1 (M-NHz+H").

The following racemic products were obtained by the same procedure described for
20  the synthesis of Example 117 using 7-chloro-8-fluoro-1-methoxyisoguinocline (10) and
the corresponding aminoalcohols (prepared from the respective carbonitriles, grignard
reagents and methy! or ethy! lithium reagents analogously to 30). One sterecisomer
could be isolated (named isomer 1); the relative stereochemistry was not assigned.



Chemical Name [M+H+] !so- mer Rt/ [min] Meth -od 37 N o0 Si 0 ¢ 40 NH2 F 6-{4-[Amino-(4-

fluoro-phenyl)- methyll-cyclo hexyloxy}-7- chloro-2Hisoguinolin-1- one 401.2 1 2.61 1 38 HN 0 40 ci

5

WO 2009/15610¢
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Exam | Product

ple

Chemical
Name

[M+H"] | Ry Method

fmin]

118

H
C

I
£

6-{4-[1-Amino-
1-cyciopentyl-
ethyl]-cyclo-
hexyl-oxy}-7-
chloro-2H-iso-
quinolin-1-one

3895 |3.10 13

119

H

s
£

6-{4-[1-Amino-
1-ethyl-propyl}-
cyclohexyloxy}
7-chioro-2H-
isoquinolin-1-

one

363.2 171 [ 12

120

H
Cl

b
§

6-{4-[1-Amino-
1-cyclopropyl-
ethyl}-cyclo-
hexyloxy}-7-
chloro-2H-iso-
quinolin-1-one

3612 [1.98 |13

121

H
Ci

5
f

8-{4-[1-Amino-
1-n-propyi-
ethyl]-cyclo
hexyloxy}-7-
chloro-2H-
isoguinolin-1-
one

363.2 |1.77 {12

Example 122: 6-{4-[1-Amino-1-ethyl-propyl]-cyclohexyloxy}-7-chioro-2H-isoquinolin-1-

one (lsomer 2)

a) 7-chloro-6-hydroxy-1-methoxyisoquinoiine (110)




am w NH, 6-[4-(Amino-p- tolyl-methyl)- cyclohexyloxy]- 7-chloro-2Hisoguinolin-1- one 397.21 2.69 1
39 ---. [INo O ci 40 NH, 6-(4-(Amino-p- tolyl-methyl)- cyclohexyloxyl-7-chloro-2H-isoguinolin-1- one

397.022.63 140 ¢nsefdN O is Ci PCT/EP2009/004421
143
i N OH
N~
Cl
/O

10

16

20

25

A solution of sodium trimethylisilanoate (149.2 mL, 1M in THF) was added to a solution
of 7-chloro-6-fluoro-1-methoxyisoquinoline (10, 10g, 47.2 mmol) in DMA (200 mi.)
under argon. After stirring at 60 °C for 24 hours, the solution was evaporated under
reduced pressure and then freeze dried to give crude product (20.4 g). This was
dissolved in water and the pH adjusted fo pH=6.5. A light brown precipitate was
collected by filtration and purified by reverse phase chromatography (0 to 4 minutes,
15% acetonitrile/water, 4 to 24 minutes 15 to 80% acetonitrile/water and then 100%
acetonitrile) to give 7g of the desired product. R, = 2.60 min (Method 2). Detected
mass: 210.0 (M+H").

b} 1-(4-[7-Chloro-1-methoxyisoquinolin-6yloxy-cyclohexyl)-1-ethyl-propyl]-carbamic
acid tert-butyl ester (111)

x O

N
= Cl

0O HN O\’<
T

[1-(4-Hydroxycyclochexyl)-1-ethyl-propyl}-carbamic acid tert-butyl ester (from the
preparation of 119} was dried by evaporating twice from toluene. The dried material
was dissolved in dry THF (2.5 mL) and triphenylphosphine (0.63 g, 2.42 mmol), and 7-
chloro-6-hydroxy-1-methoxyisoquinaline (110, 0.38 g, 1.86 mmol) added. Then
Hunig’s base (0.24 g, 0.32 mL, 1.86 mmol) was added. The reaction mixture was
cooled to 0 °C and DEAD (0.49 g, 434 yl, 2.79 mmol) added dropwise over 1 hour. The
reaction mixture was warmed to 25 °C and stirred overnight.

The reaction mixture was taken up in dichloromethane, washed twice with aqueous 2M
NaOH solution and once with brine. Drying over sodium sulphate followed by filiration
and evaporation gave 1.7 g of crude product which was purified by stirring three times

with 5% ethyl acetate/95% heptane. Combined organic extracts were evaporated to



0 0 NH2 6-[4-(Amino- phenyl-methyl)- cyclohexyloxyl-7-chloro-2H-isoguinolin-1- one 383.212.51 1
WO 2009/156100PCT/EP2009/004421 156 Alternative synthesis of Example 40:
614-(Amino-phenyl-methyl)-cyclohexyloxy]-7- chloro-2H-isoquinolin-1-one z‘;lé)r
4-Hydroxy-c;%éﬁé%ﬁeg@érbonitrile (121) CN 50H A solution of 10.0 g (555). r’#ﬁ%g?)wg?‘ml
4-cyanocyclohexanone cyclic ethylene acetal in a mixture of 80 mL of acetic acid and 20 mL of water
was heated in the microwave oven at 130 C for 20 184#. The mixture was cooled to room temperature
and slowly poured onto 2.2 L of cold saturated aqueous sodium bicarbonate solution. The mixture was
10 extracted twice with dichloromethane, the organic phase was dried over magnesium sulphate,
filtered, 1Qfivala biataresiduer evhitiieslnplutified Oyl clometicgeplas oprsitive gyah Flotion Withhe
solution WeEhRiDAADrSLedd (85 31\@)1%5%'%%%8{%@9%@@%% DiieRe stimec at room
temperature overnight. The reaction niixture was quenched with water, and extracted twice with

dichloroméMethedHa. DrtestasineassighificddyErivhs concentrated in vacuo to give 6.4 g of

4-hydroxy- cyclohexanecarbonitrile as a mixture of cis/trans isomers in a purity sufficient for further
conversion. Rt = 0.14 min (Method 18). Detected mass: 126.1 (M+H+). b) )
4-(ter@Butg)-BritdinieingnieiylRraBrbersiobeionié-chiopdit-soguinglind -pagnispresr
4-hydroxyxyelefsprnezzybonitrile (121) were dissolved in 120 mL of dichloromethane, cooled to 0C
and 14.9 mL (13.7 g, 128 mmol) of 2,6-lutidine WQ,2009/156100PCT/EP20091004421

SORG V=
HN
cl

0 NH,

1-{4-{7-Chloro-1-methoxyisoquinolin-6yloxy-cyclohexyl}-1-ethyl-propyl}-carbamic acid
tert-butyl ester (111, 113 mg, 0.24 mmol) was dissolved in isopropanol {1.5 mL) and
10 treated with hydrochloric acid (1M, 1.5 mL). The reaction mixture was heated 5n a
microwave oven at 100 °C for 30 minutes. Evaporation gave crude product, which was
treated twice with acetonitrile/water and freeze dried to give 63 mg of the desired
product as a colourless hydrochioride salt. Ry = 2.45 min (Method 2). Detected mass:
363.3 (M+H").
15
The following two racemic products were obtained by the same procedure described
for the synthesis of Example 122 using 7-chloro-6-hydroxy-1-methoxyisoguinoline
(110) and the corresponding 1-(4-hydroxycyciohexyl}-1-ethyi}-carbamic acid tert-butyl
ester (prepared analogously to 30). The isolated products are different stereoisomers
20  as compared to Example 34 and Example 121, therefore named “isomer 27, their

relative stereochemistry, however, was not assigned.

Exam- | Product Chemical Name | [M+H"] | R/ Meth
ple {min} | od
123 = G 6-{4-[1-Amino- | 397.12 | 1.74 |12
H@Cw 1-phenyl-ethyl]-
o NH, cyclohexyloxy}-
7-chioro-2H-
Isomer 2 . N
isoguinolin-1-
one




157 and 15.4 mL (14.9 g, 56.2 mmol) of tert-butyldimethylsilyltrifluoromethanesulfonate were added.
The reaction mixture was stirred for 16h at room temperature, then additional 5.0 mL of
tert-butyldim%y&y ﬁgg)ltgi{wfromethanesuIfonate were added and stirring continuegl for 1 h. The reaction
mixture was diluted with 100 mL of 5 dichloromethane and washed with 166 &P%%#é‘ﬁlgo mL of
saturated aqueous sodium bicarbonate solution and 50 mL of brine. The organic phase was dried over
magnesium sulphate, filtered, concentrated in vacueiind purified by silica gel chromatography
(heptanes:ethyl acetate) to give 9.76 g of the desired product. Rt = 0.95 min (Method 18). Detected
mass: 240.1 (M+114). 10 c¢) 4-(Amino-phenyl-methyl)-cyclohexanol (123) OH 417 mg of
4-(Amino-phErgtmefPraduspclohexanol (123) as mixtureChidiasidiavisgnifdréiyd Feynthbsitted using
the sequentgdescribed for the synthesis of 93, starting from 15 700 mg of [min]

4-(tert-buty|@4metm#suanw%éseﬁdghexane£amenml%-1@-and 2.00-mL (5.85.-mn
phenylmagnd&im tro 23 (Method 18). AL M Rasy: $61 MHS
614-(aminorphenyl-methy! exyloxy7rchloro-2H-1sogtliviaiin-1-one (Example 20 40) NH2
Example 40 was syhthesized usin&'the reaction sequer}gﬁyﬂscglagribed for the gyntheqgis of Example 1.
240 mg of 4-(amino-phe&l-methyl)-cyclohe%ol (123 Ig;md WO _2009/156100PCT/EFP20094004421
158 272 mg of 7-ch|qgGilupro-1-methoxy-isoquinoline &550\%7 & used to give{51 mgjof Example 40

as its hydrochloride| R = 1.34 min (Method 10). Detecteehiorasgii383.1 (M-1-114). 28 g of the other
isomer of 4t(amino-phenyl-methyl)-cyclohexanol (Examglgddginvere dlso isol};ed asj|its

hydrochlorigle. Rt = [1.31 min (Method 10). Detected 5 mass: 383.1 (M+H+). Separation of the two

) ) o on . .

isomers was accomplished by silica gel chromatography Bfter coupling|of aminpalcohel 123 @and 10.
Relative stereochemistry was not assigned. The following examples were obtained in a similar fashion
as described for the 10alternative preparation of Example 40, using the corresponding isoquinolines
and 4- (amino-methyl)-cyclohexanols (prepared following the sequence described for the synthesis of
123) as starting materials: Ex.- No. Product Chemical Name [M+H+1 !so- mer

Example 125 and 126: 6-[3-(1-Amino-propyf)-3-(4-fluoro-phenyl)-cyclobutyloxyl-7-

5 chloro-2H-isoquinolin-1-one

a) 3-Cyano-3-(4-fluorophenyl)cyclobutan-1-ol (112)
OH

Xy

F

Methyl lithium-lithium bromide complex (123 mL, 185 mmol) was added dropwise o a

10 solution of 4-fluoroacetonitrile (22 mL, 25 g, 185 mmol) in THF (550 mL) at -70 °C.
Atfter stirring for 1 hour at -70 °C, a solution of epibromhydrin (15.8 mL, 25.3 g, 185
mmol) in THF (125 mL) was added dropwise. The reaction mixture was stirred for a
further hour. Then, at -70 °C, methyl magnésium iodide in ether (3M, 61.7 mL, 185
mmol) was added dropwise and the reaction mixture allowed to warm up gently to

156  room temperature with stirring overnight. The reaction mixture was then cooled in an
ice bath and dropwise water (30 mL) and then hydrochloric acid (5M) were added. The
acidic solution was saturated with sodium chloride and extracted with methy! t-butyl
ether. The organic phase was then washed with sodium thiosuiphate solution and
brine. After drying over sodium sulphate, foliowed by fiitration, the solvent was

20 removed under reduced pressure to give crude product (33.5 g) as an orange oil. The



RI [min] Meth od 129 HNis 0--CD--(N-H-2 a o 6-[4-(1-Amino- propyl)-cyclo hexyl oxy]-7- chloro-2H-iso
quinolin-1-one 335.1 1 1.24 10 130 6-[4-(1-Amino- propyl)-cyclo hexyloxyl-7- chloro-2H-iso

quinolin-1-ong, 3354 Z ¢} 10 -0--- PCT/EP2009/004421

146

compound was purified by chromatography on silica gel, elution with heptane/ethyl
acetate gave 19.8 g of the desired compound. Ry = 3.33 min (Method 3). Detected
mass: 192.1 (M+H").

5 b} 3-Cyano-3-(4-flucrophenyl}cyclobutan-1-yi t-butyldimethylsilyl ether (113)

\

F

3-cyano-3-(4-fluorophenyi)cyclobutan-1-oif (112, 19.8 g, 103.6 mmol) was dissolved in
dichloromethane {200 mL) under argon, then 2 6-lutidine (27.78 g, 30.1 mL, 259 mmol)
was added and the solution cooled to 0 °C. tert-Butyldimethylsily!

10  trifluoromethanesulphonate (32.9 g, 28.6 mi., 124.3 mmol) was added dropwise and
the stirred reaction mixture was then aillowed to warm up to room temperature
overnight. The reaction mixture was washed successively with water, hydrochloric acid
(0.1M), saturated sodium bicarbonate solution and brine before being dried over
sodium sulphate. Filtration and evaporation gave 32.9 g of a yellow oil which was used

15 in the next step without further purification. Ry = 1.30 min (Method 18). Detected mass:
306.3 (M+H").

c) 1-(1-Aminopropyl)-1-(4-fluorophenyl)cyclobutan-3-ol (114)
OH

. NH,

20  3-cyano-3-(4-fluorophenyl)cyclobutan-1-yl-t-butyldimethylsilyl ether (113, 1.55 g, 5.1
mmoi) was dissolved in toluene (4 mL) and ethyl magnesium bromide (3.4 mlL, 10.2
mmol, 3M in ether) added dropwise. The reaction mixture was then stirred for 30



[isC2HNOao 131 6-[4-(Amino- cyclopropylmethyo_cyclo hexyloxy]-7- chloro-2H-iso
quinolin-1-one 347.212.38 2 HlallioNH2

10

15

20

WO 2009/1561060 PCT/EP2609/604421
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minutes at 90 °C. After cooling to 0 °C, the reaction was quenched by addition of
methanol (20 mL) followed by addition of sodium borohydride (384 mg, 10.2 mmol).
After stirring overnight dilute sodium hydroxide was added (50 mL, 1M aqueous
solution) and the mixture exiracted with methyl-tert-butyl ether. The organic phase was
stirred with hydrochloric acid (2N, 100 mL) for 4 hours. The aqueous layer was then
washed with methyi-tert butyl ether before being made basic with sodium hydroxide
sclution (5M) and extracted with dichloromethane/fisopropanci (3/1). Evaporation of the
organic layer gave 800 myg of (114) as a yeliow oil. Ry = 1.04 min (Method 10).

Detected mass: 224.2 (M+H").

d) 1-{3-(7-Chloro-1-methoxyisoquinolin-6-yloxy)-cyclobutyl}- 1-(4-fluorophenyl)-
propylamine (115 and 116)

RO

1-[3-(7-chioro-1-methoxyisoquinolin-6-yloxy)-cyclobutyl}-1-(4-fluorophenyl)-
propylamine (2 isomeric mixtures) were prepared from 1-(1-aminopropyi)-1-(4-
fluorophenyl)cyclobutan-3-ol (114) ang 7-chloro-6-fluoro-1-methoxyisoquinoline (10) as
described for (109). The two sterecisomers could be separated by silica gel
chromatography, relative stereochemistry was not assigned.

115: Ry = 1.50 min (Method 10). Detected mass: 415.2 (M+H")

116: Ry = 1.55 min (Method 10). Detected mass: 415.2 (M+H")

e) 6-[3-(1-Amino-propyl}-3-(4-flucro-phenyl}-cyclobutyloxyl-7-chloro-2H-isoquinolin-1-
one (Example 125 and 126)

= © F
HN
Cl
0O H,N
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6-[3-(1-Amino-propyi)-3-(4-flucrophenyl)-cyclobutyloxyl-7-chloro-2H-isoquinolin-1-one
(Example 125 and 126) were prepared from 1-[3-(7-chloro-1-methoxyisoquinolin-6-
ylaxy)-cyclobutyi}- 1-(4-fluorophenyl)-propylamines 115 and 116 as described for
Example 117.

5 Example 125: R; = 0.94 min (Method 11). Detected mass: 401.1 (M+H").
Example 126: Ry = 1.34 min (Method 10). Detected mass: 401.1 (M+H").

Example 127 6-[3-(1-Amino-propyl)-3-(4-fluoro-phenyl)-cyclopentyloxy]-7-chloro-2H-
10 isoquinolin-1-che

a) 1-cyano-1-(4-fluorophenyf)jcyclopent-3-ene (117)

\
_ N

F

Sodium hydride (14.4 g, 0.36 mol, 60% in oil) was added to ice cooled DMSO (500

15 ml) under argon and stirred for 10 minutes. 4-Fluoroacetonitrile (22.4 g, 0.16 mol) was
dissolved in DMSO (200 mL) and then added over 15 minutes to the stirred, cooled
sodium hydride mixture. After dropwise addition of cis-1,4-dichlorobutene (17.7 g, 14.9
mL) the mixture was allowed to warm to room temperature and was then stirred
overnight. The reaction was quenched by gentle addition to 1000 mL ice cold water

20 and foliowed by extraction with dichloromethane. Evaporation gave crude product
which was taken up in heptane/ethyl acetate (1/1) and washed with water three times.
The organic phase was dried over sodium sulphate, filtered and evapcerated to give
33.7 g red oil. This was purified by chromatography on silica gei, elution with
heptane/ethyl acetate (1/2) gave 10.1 g of desired compound 117.

25
b) 1-(1-aminopropyl}-1-(4-fluorophenyl)cyclopent-3-ene (118)



NH2 ci The following racemates were separated by HPLC, using a chiral column. Absolute
stereochemistry was not determined, the earlier eluting enantiomer was designated to be enantiomer

one. In caseagb%‘w)?pg%él and Example 42, enantiomeric separation 5 V%%%R;?.EB%%&%?” stage of
the racemic 0-benzyl protected precursor (1-[trans-4-(1-

benzyloxy-7-chloro-isoquinolin-6-yloxy)-1-phenyl-cyclohexyl]-1-phenyl-methylamine) and the final
products were liberated after separation, using thefet@ndard procedure described above. In the case of
Example 41 and Example 42, data for retention times is given for said protected compounds.

E O NH,

1-cyano-1-(4-fluorophenyi)cyclopent-3-ene (117, 1.4 g, 7.48 mmol) was dissolved in
toluene (3.5 mL) and ethyl magnesium bromide (5 mL, 15 mmol, 3M in ether) added.
After stirring for 2.5 hours, the reaction mixture was added dropwise to ice cold
5 methanol (50 mL), followed by sodium borohydride (560 mg, 15 mmol). The mixture

was warmed to room termnperature and stirred overnight. The white suspension was
treated with sodium hydroxide solution (aq, 1M, 125 mL) and then extracted with
dichloromethanefisopropanol (3/1). The organic phase was washed with brine, dried
over sodium sulphate and evaporated to give 1.2 g of a yellow oil. This was taken up in

10 dichloromethane and extracted twice with dilute hydrochloric acid (2M). The combined
aqueous layers were made basic with aqueous sodium hydroxide solution (5M) and re-
extracted with dichloromethanef/isopropanol (3/1). Drying over sedium sulphate and
evaporation gave 348 mg of the desired product Ry = 2.37 min (Method 2). Detected
mass: 220.1 (M+H™.

15
¢) 1-(1-aminopropyl)-1-(4-fluorophenyl)cyclopentan-3-ol (119)

OH

- NH,

1-(1-aminopropyl)-1-(4-flucrophenyl)cyclopent-3-ene (118, 348 mg, 1.6 mmol) was
dissolved in THF at 0 °C under argon. Borane (1.75 mL, 1.75 mmol, 1M in THF) was
20 added dropwise over 10 minutes. The reaction mixture was allowed to warm to room
temperature before stirring overnight. After cooling to 0 °C, water was added (4 mL),
followed by hydrogen peroxide (0.61 mL, 30% solution in water) and sodium hydroxide
solution (1.75 mL, 1M aqueous solution). After stirring for 5 minutes the mixture was
extracted with ethyl acetate, dried over sodium suiphate and evaporated to give 458
25 mg of desired product, which was stirred for 15 minutes with diiute hydrochioric acid



10 Example Racemate Enantiomer Method Rt chiral [mm] 41211 B 6.8442212B9.0143011A
6.18 44 01 2 A 9.22 45 03
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(10 mL, 2M aqueous solution). Evaporation, followed by freeze drying gave 514 mg of
the desired product as mixture of four stereoisomers as a colourless hydrochloride salt.

Ri = 1.83, 1.99, 2.36, 2.86 min (Method 2). Detected mass: 203.1 (M-NH3-H,0+H™).

5 d) 1-[3-(7-chloro-1-methoxyisoquinolin-6-yloxy)-cyclopentyl}-1-(4-flucrophenyl)-

propylamine (120)
NH,
[ °
N
= cl
0 F

1-[3-(7-chloro-1-methoxyisoquinolin-6-yloxy)-cyclopentyl]- 1-(4-fiuorophenyl)-
propyiamine (120) was prepared from 1-(1-aminopropyl)-1-(4-

10 fluorophenyl)cyclopentan-3-ol (119) and 7-chloro-6-fluoro-1-methoxyisoquinoline (10)
as described for 108. Ry = 1.11 min (Method 11). Detected mass: 429.3 (M+H"). The
product was obtained as a mixture of isomers, their relative stereochemistry was not

assigned.

16 e) 6-[3-(1-Amino-propyl)-3-(4-fluorophenyl)-cyclopentyloxy]-7-chloro-2H-isoquinolin-1-
one (Example 127)

NH,

HN
Ci

© F

6-[3-(1-Amino-propyl}-3-(4-fluorophenyl)-cyciopentyloxy}-7-chloro-2H-isoquinolin-1-one
(Example 127) was prepared from 1-[3-(7-chioro-1-methoxyisoquinolin-6-yloxy)-

20 cyclopentyl}-1-{4-fluorophenyl)-propylamine (120) as described for Example 117. The
material was cbtained as a mixture of sterecisomers, their relative stereochemistry
was not assigned. R, = 1.34, 1.37 min (Method 10). Detected mass: 415.1 (M+H"),
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C-(1,4-Dioxa-spiro[4.5)dec-8-yl)-C-(4-methoxy-phenyl)-methylamine (32)

0

5 Under argon, 4-methoxy-phenylmagnesium bromide (0.5M in THF, 24 mL, 12 mmol)

was added to a solution of 1,4-dioxa-spiro[4.5]decane-8-carbonitrile (1.0 g, 6 mmol) in
THF (100 mL). The mixture was stirred under reflux for 16 hours. The reaction mixture
was then cooled to 0 °C. Saturated sodium sulphate solution was added dropwise until
no more precipitate formed. The precipitate was removed by filtration and washed with

10 THF. The combined organic phases were stirred with sodium borohydride (452 mg, 12
mmol} overnight at 25 °C. The reaction mixture was then diluted with t-butyl methy!
ether (100 mL) and treated with 0.05M agueous hydrochloric acid (three times with 100
mL). The combined aqueous phases were adjusted to alkaline pH with a 6M aqueous
sodium hydroxide solution with cooling, before extraction with dichloromethane gave a

156 solution of the desired product which was used directly in the next stage. R = 0.74 min
(Method 5). Detected mass: 278.2 (M+H™).

[(4-Methoxy-phenyl)-(4-oxo-cyclohexyl)-methyl}-carbamic acid tert-butyl ester (33)

NEOK

~

20



51371C55352372C8.1253321A11.6054322A15.03 WO
2009/156100PCT/EP2009/004421 160 The enantiomers obtained from these examples by separation

of the racem
trans-614-((S i?ﬁg%g 56 Oeﬂnyl -methyl)-4-phenyl-cyclohexyloxy]-7-chloro-21- ‘f"rlfs%Pg"ﬂ?ﬁ'fc()'PMf}one

trans-614-((R)-Amino-phenyl-methyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoguinolin- 51-one,
Ccis-6-[4-((S)-1-Amino-propyl)-4-phenyl-cyclohexylok§® 7-chloro-2H-isoguinolin-1-one,
Ccis-6-[4-((R)-1-Amino-propyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoguinolin-1-one,
cis-6-[44(S)-Amino-cyclopropyl-methyl)-4-phenyl-cyclohexyloxy]-7-chloro-2Hisoguinolin-1-one, 10
cis-6144(RYyitmuowlicgclopedpiutyedisdyre pateni/-Syicin ifexytaxdy it tietby minés@h8awiin-8 -one,
mmol) were added to the crude solution of C-(1,4-dioxa-spiro[4.5]dec-8-yl)-C-(4-
methoxy-phenyl)-methylamine (32} from the previous stage. After stirring overnight, the
reaction was worked up by extraction with dichloromethane and washing with 1M HCI.
5 The aqueous layer was treated with 1M NaCH solution to basic pH and then exiracted
with dichloromethane. After washing the combined organic phase with brine, and
drying over sodium sulphate, the organic phase was evaporated to give crude product
which was chromatographed on silica gel. Elution with ethyl acetate/hexane (30/70)
gave 110 mg of the desired product. R, = 4.42 min (Method 6). Detected mass: 278.1

10 (M-isobutene+H").

[(4-Hydroxy-cyclohexyl)-(4-methoxy-phenyl}-methyl}-carbamic acid teﬂ-butyi ester (34)

N\éro\l<

O

OH

15
Sodium borohydride (12 mg, 0.34 mmol) and 2 drops methanol were added to a
solution of [(4-methoxy-phenyl)-(4-oxo-cyclohexyl}-methyl]-carbamic acid tert-butyl
ester (33, 110 mg) in THF (5 mL). After stirring for 7 hours the reaction was worked up
by washing the solution with saturated sodium bicarbonate sciution and brine. After

20  drying the organic phase over sodium sulphate, followed by filtration, evaporation gave
101 mg of the desired cis/trans isomer mixture (34) as a colourless solid, which was
used directly in the next stage. R; = 1.36, 1.39 min (Method 5). Detected mass: 219.2
(M-C4Hg - CO2 -HO™).

25
4-[Amino-(4-methoxy-phenyl)-methyl}-cyclchexano! (35)



cis-644-((R)-Amino-cyclopropyl-methyl)-4-phenyl-cyclohexyloxy]-7-chloro-2Hisoguinolin-1-one,
Cis-6444(S)-Amino-cyclopropyl-methyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H- 15isoguinolin-1-one,
Cis-6144(S)-1-Amino-ethyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoguinolin-1-one,

cis-6-[4-((R)-Y— AIno-ot 3(}I)-4-phenyl-cyclohexyloxy]-?-chIoro-2H-isoguinc}T|(f1?fz-%%? ?/004421
644-[(S)-Amino-(4-fluoro-phenyl)-methyl]-cyclohexyloxy)-7-chloro-2H-isoguinolin-1- one, 20
644-[(R)-Amino-(4-fluoro-phenyl)-methyl]-cyclohexy&y)-7-chloro-2H-isoguinolin-1- one,
cis-6-[4-((R)-1-Amino-propyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoguinolin-1-one, and
Ccis-644-((S)-1-Amino-propy0-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoguinolin-1-one. 25 (enantiomers
have not been assigned to "Enantiomer 1" or "Enantiomer 2", respectively) LC/MS-Methods: 30
Method 1: Stationary phase:Waters XBridge/4°18 WO 2009/156100PCT/EP2009/004421 161
Gradient:ACN+0.05% TFA : H20+0.05% FFA 5:95(0 min) to 5:95(0.3 min) to 95:5(3.5
min) to 95:5(4 min) Flow:1.3 mUmin 5 Method 2 se:Col YMC Jsphere 33 x 2.1
GradientACN+0.05% TFA : H20+0.05% TFA :88(0 min) to 2:98(1 min) to 95:5(5 min)
to 95:5(6.25 min) Flow:1 mUmin 10 Method 3: Stationaryjphase:Waters XBridge C18
Gradient:ACN+0.1% FA: H20+0.1% FA 3:97(0 min) to/60:48(3.5 min) to 98:2(4.0 min) to 98:2(5.0
15min) to 3:97(5.2 min) to 3:97(6.5 min) Flow:1.3 mU gthod 4:

pnary

OH

Trifluorcacetic acid (0.31 mL) was added to a solution of [(4-hydroxy-cyclohexyl)-(4-

5 methoxy-phenyl)-methyl}-carbamic acid tert-butyl ester (34, 101 mg) in
dichloromethane (6 mL). After stirring for 2 hours, 2M hydrochloric acid (3 mL) was
added, Evaporation gave crude product as a colourless solid. Water and acetonitrile
were added and the mixture was concentrated and then freeze dried to give 83 mg of
4-famino-(4-methoxy-phenyl)-methyl}-cyclohexanol (35) as the hydrochioride salt. R, =

10 0.71 min (Method 5). Detected mass: 219.2 (M-NHz").

C-[4-(1-Benzyloxy-7-chloro-isoquinolin-6-yloxy)-cyclohexyi]-C-(4-methoxy-phenyl)-
methylamine (36 and 37).

y [ o Ny _ | o\[::' o
N N
X ci X I g
o NH, + o) NH,

15

4-[Amino-{(4-methoxy-phenyl}-methyl}-cyclohexanol (35, 83 mg, 0.3 mmol) was
evaporated twice to dryness from toluene. The residue was dissolved in
dimethylacetamide (1 mlL) and the solution added dropwise to a suspension of sodium

20  hydride, (37 mg, 0.92 mmol, 60% in mineral oil) in dimethy! acetamide (2 mlL) under
argon. After stirring for 1 hour a solution of 1-benzyloxy-7-chloro-8-fluoroguinoline (38,
62 mg, 0.21 mmol) in dimethylacetamide (2 mL) was then added dropwise and the



Stationary phase: 20 Gradient: Flow: YMCJsphere H80, 33x2 H20+0.1% FA : ACN+0.08% FA 95:5 (0
min) to 5:95(2.5 min) to 5:95(3 min) 1.3 mUmin Method 5 25 Stationary phase:Col YMC Jsphere ODS
H80 20 x 2 GradientACN : H20+0.05% TFA 4:96(0 min) to 95:53}2.0 mirp to 95:5(2.4
min) Flow:1 MU 36°M8thod 6: Stationary phase:WatersXBridge C18 R /E#2009/004421
2009/156100PCTIEP2009/004421 162 5 Gradient: Flow: H20+0.1% FA : ACN+0.08% FA 97:3(0 min)
to 40:60(3.5 min) to 2:98(4 min) to 2:98 (5 min) to 98:48(5.2min) to 97:3(6.5min) 1.3 mUmin Method 7:
Stationary phase:Column Acquity BEH C18, 50x2.1 mm, 1.7 pm Gradient:H20+0.05% TFA :
ACN+0.035% TFA 98:2(0 min) to 0:100(1.6 min) to 0:100(2.1 min) to 98:2(3 10min)

mixture stirred overnight. Then mixture was then treated with water (6 mL) to quench

the reaction. Product was isolated by extraction with dichloromethanefisopropanol{3:1)
and the crude product was then obtained by evaporation of the organic phase under
reduced pressure. Purification by column chromatography (silica gel, 5% methanol in

5  dichloromethane) gave 40 mg of the earlier eluting isomer 1 (36) and 40 mg of the later
eluting isomer 2 (37), both as colourless solids. The relative stereochemistry was not
assigned.
36: R, = 1.46 min (Method 5). Detected mass: 503.2 (M+H").
37: Ry = 1.51 min (Method 5). Detected mass: 503.2 (M+H").

10
Example 35 and Example 36: 6-{4-[Amino-(4-methoxy-phenyl)-methyl]-cyclohexyloxy}-
7-chloro-2H-isoquinolin-1-one
/, s O = O\O O._
HN . 4+  HN o
15 0 NH, o} NH,

A 2M aqueous solution of hydrochloric acid (3.8 mL) was added to a solution of C-[4-
(1-benzyloxy-7-chloro-isoquinolin-8-yloxy)-cyclohexyl]-C-(4-methoxy-phenyi)-
methylamine (36, 40 mg, 0.08 mmol) in isopropanol (4 mL). The reaction mixture was

20  stirred overnight. Isopropanol was removed under reduced pressure and the remaining
aqueous solution freeze dried to give crude product as an amorphous powder. This
was treated twice with acetonitrile/water and freeze dried to give the desired product
as a colourless hydrochloride salt. The relative stereochemistry was not assigned.
Example 35: R; = 2.56 min (Method 1). Detected mass: 396.2 (M-NH,")

25 Example 36 was synthesized analogously starting from 37: R, = 2.86 min (Method 1).
Detected mass: 396.2 (M-NHa+H")

The following four products were obtained by the same procedure described for the
synthesis of example 35 and example 36 using 1-benzyloxy-7-chloro-6-
30 fluoroisoquinoline and the corresponding 4-[amino-phenyl-methyl]-cyclohexanols,



Flow:1 mUmin Method 8: Stationary phase:Column Gemini C18, 30x4.6 mm, 3 pm
Gradient:H20+0.1% FA : ACN+0.1% FA 1595:5(0 min) to 0:100(5.5 min) to 0:1200(7.5 min) Flow:1
muUmin Methgq)%' 9ll§%%ogonary phase: 20 Gradient: Flow: Column Geminié:}8 30x4.6 mm, 3 pm
H20+0.1% FA: ACKAD 185 FA 95:5(0 min) to 95:5(1 min) to 0:100(9 min) 10 TOOLT 2 W) 1 mUmin
Method 10: 25 Stationary phase:Merck Chromolith fast Grad Gradient:H20+0.05% TFA : ACN+0.035%
TFA 98:2(0 min) to 98:2(0.2 min) to 2:98 (2.4 min) #58:98 (3.2min) to 98:2(3.3min) to 98:2(4 min)
Flow:2 mUmin 30 Method 11: Stationary phase:Waters Aquity SDS 163 5 Gradient: Flow: H20+0.1%
FA : ACN+0.08"/0 FA 95:5(0 min) to 5:95(1.1 min) to 5:95 (1.7 min) to 95:5 (1.8min) to 95:5(2.0min)
using the respective phenyi Grignard reagents and 1,4-dioxa-spiro[4.5]decane-8-

carbonitriles.
Ex. | Product Chemical Name | [M+H"] | Iso- | R/ | Meth
No. mer | [min] | -od

37 / O F | 6-{4-{Amino-(4- | 401.2 |1 2861 |1
H@Cw fluoro-phenyl)-

o NH, methyl}-cyclo '
hexyloxy}-7-
chloro-2H-
isequinolin-1-

one

38 PN 6-{4-(Aminop- |387.2 |1 |269 |1
Hmcw tolyl-methyl)-
o NH,

cyciohexyloxy]-
7-chloro-2H-
isoquinotin-1-
ohe

39 P o 6-[4-{Amino-p- 13970 |2 263 |1
HWC'\O\(@ tolyl-methyl)-
o) NH,

cyciohexyloxy}-

7-chloro-2H-
isoquinolin-1-

cne

40 = 0 6-[4-(Amino- 3832 |1 251 |1
HN:;@[ C:O\'/Q phenyl-methyl)-
o] NH,

cyclohexyloxyl-
7-chioro-2H-
isoquinolin-1-

one




0.9 mUmin Method 12: Stationary phase:WatersXBridge C18 GradientH20+0.05% TFA : ACN+0.05%
TFA 95:5(0 min) to 95:5(0.2 min) to 5:95(2.4 min) to 5:95 10(3.5 min) to 95:5(3.6min) to 95:5(4.5min)
Flow:1.7 mUgi 3: 15 Stationary phase:WatersXBridge C18 Gradient:H20+0.05% TFA :
ACN+O.05%$§%§?§SO%M to 95:5(0.2 min) to 5:95(2.4 min) to 5:95 (3.2 min} 16 96 513 3min) to
95:5(4.0min) Flow:1.7 mUmin 20 Method 14: Stationary phase:WatersXBridge C18
Gradient:H20+0.05% TFA : ACN+0.05% TEA 95:5¢&énin) to 95:5(0.1 min) to 5:95(3.3 min) to
2595:5(3.85min) to 95:5(4.3min) Flow:1.7 mUmin Method 15: Stationary phase: 30 Gradient: Flow:
Luna 3p C18(2) 10 x2.0 mm ACN : H20+0.05% TEA 7:93(0 min) to 95:5(1.2 min) to 95:5(1.4 min) 1.1
mlimin  Wal2008tiv66 $PORESISE BL 0DL00I¢2 40: 6-[4-(Amino-phenyl-methyl)-cyclohexyloxy}-7-

chloro-2H-isoquinolin-1-one

a) 4-Hydroxy-cyclohexanecarbonitrile (121)
CN

5 OH

A solution of 10.0 g (59.8 mmol) of 4-cyanocyclohexanone cyclic ethylene acetal in a
mixture of 80 mL of acetic acid and 20 mL of water was heated in the microwave oven
at 130 °C for 20 min. The mixture was cooled to room temperature and slowly poured
onto 2.2 L of cold saturated aqueous sodium bicarbonate solution. The mixture was

10  extracted twice with dichloromethane, the organic phase was dried over magnesium
sulphate, fitered, 100 mL of ethanol were added and the dichloromethane was
removed in vacuo. To the solution were then added 2.0 g (562.9 mmol) of sodium
borohydride and the mixture was stirred at room temperature overnight. The reaction
mixture was quenched with water, and extracted twice with dichloromethane. Thé

15  combined organic layer was concentrated in vacuo to give 6.4 g of 4-hydroxy-
cyclohexanecarbonitrile as a mixture of cis/trans isomers in a purity sufficient for
further conversion. Ry= 0.14 min (Method 18). Detected mass: 126.1 (M+H").

b) 4-(tert-Butyl-dimethyi-silanyloxy)-cyclohexane-carbonitrile (122)
CN

0
s

20
6.4 g (51.1 mmol) of 4-hydroxy-cyclohexanecarbonitrile (121) were dissolved in 120

ml of dichioromethane, cooled to 0 °C and 14.9 mL (13.7 g, 128 mmol) of 2,6-lutidine



- 164 Method 16: Stationary phase:Merck Chromolith fast Grad Gradient:H20+0.05% TFA : ACN+0.05%
TEA 98:2(0 min) to 98:2(0.2 min) to 2:98 (2.4 min) to 2:98 5(3.2min) to 98:2(3.3min) to 98:2(4 min)

Flow:2.4 mUWE‘zoeM?&?&d 17: Stationary phase: 10Gradient: Flow: Lungé@ ;%%%) %{% 2.0 mm
(????) ACN : H20+0.05% TEA 20:80(0 min) to 95:5(0.8 min) to 95:5(1.4 min Fg; : 8 .£<5 min) 1.1

mUmin 15 Method 18: Stationary phase:Luna 3p C18(2) 10 x 2.0 mm GradientACN : H20+0.05% TEA
7:93(0 min) to 95:5(1.2 min) to 95:5(1.4 min) to 7:93%¥.45 min) 20 Flow:1.1 mUmin Method 19:
Stationary phase:Col YMC Jsphere ODS H80 20 x 2 GradientACN : H20+0.05% TFA 254:96(0 min) to

95:5(2.0 min) to 95:5(2.4 min) to 4:96 (2.45 min) Flow:1 mUmin Method 20:
and 15.4 mL (14.9 g, 56.2 mmol) of tert-butyldimethylsilyltrifluoromethanesuifonate

were added. The reaction mixture was stirred for 16h at room temperature, then
additional 5.0 mL of tert-butyldimethyisilyltriflucromethanesuifonate were added and
stirring continued for 1 h. The reaction mixture was diluted with 100 mL of
5 dichioromethane and washed with 100 mL of water, 80 mL of saturated aqueous

sodium bicarbonate solution and 50 mL of brine. The organic phase was dried over
magnesium sulphate, filtered, concentrated in vacuo and purified by silica gel
chromatography (heptanes:ethyl acetate) to give 9.76 g of the desired product. Ry=
0.95 min (Method 18). Detected mass: 240.1 (M+H™).

10
c) 4-(Amino-phenyl-methyl)-cyclohexanol (123)

NH,

OH

417 mg of 4-(Amino-phenyl-methyl)-cyclohexanol (123) as mixture of diastereoisomers
was synthesized using the sequence described for the synthesis of 93, starting from

16 700 mg of 4-(tert-butyl-dimethyl-silanyloxy)-cyclohexanecarbonitrile (122) and 2.09 mL
(5.85 mmol) of phenylmagnesium bromide. R; = 0.43 min (Method 18). Detected mass:
206.1 (M+H"),

d} 6-[4-(amino-phenyl-methyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one (Example

20 40)
~ o)
HN
cl
o) NH,

Example 40 was synthesized using the reaction sequence as decribed for the
synthesis of Example 1. 240 mg of 4-(amino-phenyl-methyl)-cyciohexanol (123) and



30 Stationary phase:WatersXBridge C18, 4.6, 6 x 50 2.5p

Gradient:Water+O 05%TFA:ACN+0.05%TFA WO 2009/156100PCT/EP2009/004421 165 95: 5(0 min)
to 5:95(2. 6 EW %13 0 min) to 95:5(3.10 min) to 95:5 (4 min) Flowl.7 mUmin 5 Method

Stationary phase:WatersXBridge C18, 4.6, 6 x 50 2.5p Gradient:Water+0. bEEe TR KR HD. 05%TFA
95:5(0 min) to 95:5(0.2 min) to 5:95(2.4 min) to 5:95(3.5 min) to 95:5(3.6 min) to 95:5(4.5 min) 10
Flowl.7 mUmin Methods for chiral resolution Methd88A: 15 Stationary phase:Chiralpak AD-H, 250x4.6
mm Eluent:MeOH:iPrOH 2:1 + 0.1% diethylamine Flow:1 mUmin Detection:249 nM 20 Method B:
Stationary phase:Chiralpak AD-H, 250x4.6 mm Eluent:Heptane:EtOH:MeOH (5:1:1), column
preconditi@@@dngitf @-thdadiethiilamint-MethokyrisnguikgiBe(d Ol ovett 0sed Meivedbd nRtafonary

phase:Chiggloak Rt a2 RO My SuiTbral R Me Qi P et d () BlsyaamLas: 38471ow-1 mUmin
(M+H"). 28 mg of the other isomer of 4-(amino-phenyl-methyl)-cyclohexanol (Example
128) were also isolated as its hydrochloride. Ry = 1.31 min (Method 10). Detected
5 mass: 383.1 (M+H"). Separation of the two isomers was accomplished by silica gel
chromatography after coupling of aminoalcohol 123 and 10. Relative stereochemistry
was notf assigned.

The following examples were obtained in a similar fashion as described for the

10  alternative preparation of Example 40, using the corresponding isoquinolines and 4-
{amino-methyl)-cyclohexanols (prepared following the sequence described for the
synthesis of 123) as starting materials:

Ex.- | Product Chemical Name | [M+H'] | Iso- | R/ Meth
No. mer | min] | od
129 o “O“‘(—— 6-[4-{1-Amino- | 335.1 | 1 1.24 |10
= NH, | Propyd)-cycio .
Hmm hexyt oxyl]-7-
0 chioro-2H-iso

quinolin-1-one

130 OAQ——( 6-[4-(1-Amino- [ 3351 |2 1.19 1 10
= \H. | propyh-cyclo
HN

& hexyloxy}-7-
chloro-2H-iso

quinolin-1-one

131 6-[4-{Amino- 3472 |1 2.38 | 2
OAO_? cyclopropyl-
Z
HN(\F\(::[ NH, | methyi)-cyclo

< hexyloxy]-7-

chloro-2H-iso
quinolin-1-one
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To measure Rho-kinase inhibition, IC50 values were determined according to the following protocol: 5
Active humawggﬁ@ ' 1ar(l)t ROCK Il (N-terminal His6-tagged recombinant human ROCK-II residues
11-552) was purc ased from Millipore GmbH, Schwalbach, Germany. Thepﬁgﬂﬂ)&gogft‘]ﬁ‘?ﬁhte,
Fluorescein-AKRRRLSSLRA-COOH, was obtained from JPT Peptide Technologies, Berlin, Germany.
Adenosine-5'-triphosphate (ATP), bovine serum albigpine (BSA), dimethylsulphoxide (DMSO), 4-(2-
10Hydroxyethyl)piperazine-1-ethanesulfonic acid (Hepes), Brij-35, dithiothreitol (DTT) and Pluronic
F-68 were purchased from Sigma-Aldrich, Munich, Germany. Tris(hydroxymethyl)-aminomethane
(Tris), ma jum chloride, NaOH, 1M HCI and{ED] £ _obtal go Mer %és nces,
Darmstad ’“] ernpany. "Complete" p ease jim ib%ﬁlﬁggﬁr@m R cr%%eq jagnosti ? rTLﬁeim,
Germany.|15 Te$ . @ ed to theP¥PpPERYAte concentrations in|buffer(1 (25 MM
Tris-HCI, pH 7.4 5 : M-DTT NBLOZ: Hadiiiy)- BSA, 0.01 % Pléronic F-68 and 3 % DMSO).
The ROCK Il en3 diluted to a concentratg&&f'g’%po /mL in buffer 2 (26 mM Tris-HCI, pH 7.4,
5mM MgC€I2, 2 mM DT and 0.02 % (w/v) BSA). The peptidé’supstrate and ATP werg diluted to
concentrafions of 3 pM and 120 pM, 20 respectiVéMNAreé buffer 2. Twolpl of the compound|solution
were mixgd with 2 pl of the diluted enzyme in a B&bquéibimall vqlume migcrotiter plate {Greiner,
Bio-One, [rrickerfhausen, Germany), and the kinggg.reaction wag initiated by addition of 2 pl pf the
solution containihg peptide substrate and ATP_After 60 min incubation at 32 C,[the reaction was
stopped by addition of 20 pl of a solution containing 100 mM Hepes- 25 NaOH, pH 7.4, 0.015 % (v/v)
Brij-35, 45Thd/fGlidingrecemalelondly sasadde aganbLdCadpgy 4 ERpaieiarie Abeslkipton, MA).
Phosphor)%lfaltion f the substrate F E%ide was then detected gn a Caliper 3000 instrument essentially
as described By Pommereydels ? BIRSE SEIR &g oty In8 $NAR BB YV asHetighatediitions
were as fdiiewsaRtiesserent. IrpsasepstiEeamphitadearkb ERamplevdrsiseantivaiaaessiiftaficeample sip

30 time 2 ' f d) and negati trols (buffer 1
instea of‘@éﬁ%%%%g%i’dﬁﬁ&?é’#% ﬁ%&%ﬁfﬁ%ﬂ%ﬁ%f@%‘%%é‘%gf%ﬁéf%%ii-iﬁ%‘r’g?é—? 0
2009/156 1BIRYTXEH2009/068a00in@in B eaiiiphenpbcyciibenyiotiptendmaetisptirinehid assay
by using tadasaaibefedldsAllat fisedRas bABIIBRd andn, (e R e dareihsdeatnye and the

following activities were measured Example No. p 1 +++++++
described above. In the case of Example 41 and Example 42, data for retention times

is given for said protected compounds.

10
Example | Racemate | Enantiomer | Method | R; chiral
[min]

41 21 1 B 6.84

42 21 2 B 8.01

43 01 1 A 6.18

44 01 2 A 9.22

45 03 1 A 4.98

- 48 03 2 A 7.05

47 26 1 A 6.24

48 26 2 A 8.87

49 24 1 A 4.56

50 24 2 A 7.96

51 37 1 C 5.53

52 37 2 C 8.12

53 32 1 A 11.60
54 32 2 A 15.03
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The enantiomers obtained from these examples by separation of the racemate are
trans-8-[4-((S)-Amino-phenyl-methyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-
1-one,
trans-6-[4-((R)-Amino-phenyl-methyl)-4-phenyl-cyclohexyloxyl-7-chloro-2 H-isoquinolin-

5 1-one,
cis-6-[4-((S)-1-Amino-propyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
cis-6-{4-((R)-1-Amino-propyl}-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
cis-6-[4-((8)-Amino-cyclopropyl-methyl)-4-phenyl-cyciohexyloxy]-7-chloro-2H-
isoguinolin-1-one,

10 cis-6-[4-{(R)-Amino-cyclopropyl-methyl)-4-phenyl-cyclohexyloxy]-7-chioro-2H-
isoquinolin-1-one,
cis-6-[4-((R)-Amino-cyclopropyl-methyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one,
cis-6-[4-((S)-Amino-cyclopropyl-methyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-

15  isoquinolin-1-one,
cis-6-[4-((S)-1-Amino-ethyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
cis-6-[4-((R)-1-Amino-ethyl}-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
6-{4-{(S)-Amino-(4-fluoro-phenyl)-methyl]-cyclohexyloxy}-7-chioro-2H-isoquinolin-1-
one,

20 64{4-[(R)-Amino-{4-fluoro-phenyl)-methyl}-cyclohexyloxy}-7-chloro-2H-isoquinolin-1-
one,
cis-6-[4-((R)-1-Amino-propyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
and
cis-6-[4-((S)-1-Amino-propyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one.

25 (enantiomers have not been assigned tc “Enantiomer 1” or “Enantiomer 2",
respectively)

LC/MS-Methods:
30
Method 1:
Stationary phase: Waters XBridge C18
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Gradient:

Flow:

Method 2:

Stationary phase:

Gradient:

Flow;

Method 3:

Stationary phase:

Gradient:

Flow:

Method 4:

Stationary phase:

Gradient:

Flow:;

Method &

Stationary phase:

Gradient:

Fiow:

Method 6;

Stationary phase:
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ACN+0.05% TFA : H0+0.05% TFA
5:95(0 min}) to 5:95(0.3 min) to 95:5(3.5 min) to 95:5(4 min)
1.3 mU/min

Col YMC Jsphere 33 x 2.1

ACN+0.05% TFA : H,0+0.05% TFA

2:98(0 minj to 2:98(1 min) to 85:5(5 min) to 95:5(6.25 min)
1 mL/min ‘

Waters XBridge C18

ACN+0.1% FA . H,0+0.1% FA

3:87(0 min) to 60:40(3.5 min) to 98:2(4.0 min) to 98:2(5.0
min) to 3:97(5.2 min) to 3:97(6.5 min)

1.3 mb/min

YMCJsphere H80, 33x2

H,0+0.1% FA : ACN+0.08% FA

95:5 (0 minj) to 5:95(2.5 min) to 5:85(3 min)
1.3 mU/min

Col YMC Jsphere ODS H80 20 x 2

ACN : H,0+0.05% TFA

4:96(0 min) to 95:5(2.0 min) to 95:5(2.4 min)
1 mbU/min

WatersXBridge C18
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Gradient:

Flow:

Method 7:

Stationary phase:

Gradient:

Fiow:
Method 8:

Stationary phase:

Gradient;

Flow:

Method 9:

Stationary phase:

Gradient:

Flow:

Method 10:

Stationary phase:

Gradient:

Flow:

Method 11:

Stationary phase:

PCT/EP2009/004421

162

H,O0+0.1% FA : ACN+0.08% FA

97:3(0 min) to 40:60(3.5 min) to 2:98(4 min) to 2:98
(5 min) to 97:3(5.2min) to 97:3(6.5min)

1.3 mLU/min

Column Acquity BEH C18, 50x2.1 mm, 1.7 ym

H20+0.05% TFA : ACN+0.035% TFA

98:2(0 min) to 0:100(1.6 min} to 0:100(2.1 min) to 98:2(3
min)

1 mUmEn

Column Gemini C18, 30x4.6 mm, 3 um
H,0+0.1% FA : ACN+0.1% FA

85:5(0 min) to 0:100(5.5 min) to 0:100(7.5 min)
1 mL/min

Column Gemini C18, 30x4.6 mm, 3 pm

H.O+0.1% FA : ACN+0.1% FA

95:5(0 min) to 95:5(1 min) to 0:100(9 min} to 0:100(12 min)
1 mL/min

Merck Chromolith fast Grad

H,(0+0.05% TFA : ACN+0.035% TFA

98:2(0 min) to 98:2(0.2 min) to 2:98 (2.4 min) to 2:98
(3.2min} to 98:2(3.3min) to 98:2(4 min)

2 mi/min

Waters Aquity SDS
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Gradient:

Flow:

Method 12;

Stationary phase:

Gradient:

Flow:

Method 13:

Stationary phase:

Gradient:

Flow:

Method 14:

Stationary phase:

Gradient:

Flow:

Method 15;

Stationary phase:

Gradient:

Flow:
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H20+0.1% FA : ACN+0.08% FA

85:5(0 min) to 5:95(1.1 min) to 5:95 (1.7 min) to 95:5
(1.8min) to 95:5(2.0min)

0.8 mL/min

WatersXBridge C18

H,0+0.05% TFA : ACN+0.05% TFA

95:5(0 min) fo 95:5(0.2 min) to 5:95(2.4 min) to 5:85
(3.5 min) to 95:5(3.6min) to 95:5(4.5min)

1.7 mL/min |

WatersXBridge C18

H,0+0.05% TFA : ACN+0.05% TFA

95:5(0 min) to 95:5(0.2 min} to 5:95(2.4 min) to 5:85
(3.2 min) to 95:5(3.3min) to 95:5(4.0min)

1.7 mL/min

WatersXBridge C18

H20+0.05% TFA : ACN+0.05% TFA

85:5(0 min} to 85:5(0.1 min) to 5:95(3.3 min) to
95:5(3.85min) to 95:5(4.3min)

1.7 mb/min

Luna 3p C18(2) 10 x 2.0 mm

ACN : H,0+0.05% TFA

7:93(0 min) to 95:5(1.2 min) to 85:5(1.4 min)
1.1 mU/min
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Method 16:

Stationary phase:

Gradient:

Flow:

Method 17:

Stationary phase:

Gradient:

Fiow:;

Method 18:

Stationary phase:

Gradient:

Flow:

Method 19;

Stationary phase:

Gradient:

Flow:

Method 20:

Stationary phase:

Gradient:
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Merck Chromolith fast Grad

H.0+0.05% TFA : ACN+0.05% TFA

98:2(0 min) to 98:2(0.2 min) to 2:98 (2.4 min) to 2:98
{(3.2min) to 88:2(3.3min} to 98:2(4 min)

2.4 mbL/min

Luna 3p C18(2) 10 x 2.0 mm (?77?7?)

ACN : H0+0.05% TFA

20:80(0 min) to 95:5(0.8 min) to 95:5(1.4 min) to 20:80(1.45
min)

1.1 mi/min

Luna 3y C18(2) 10 x 2.0 mm

ACN : H,0+0.05% TFA

7:93{0 min) to 95:5(1.2 min) to 95:5(1.4 min) to 7:93(1.45
min)

1.1 mLU/min

Col YMC Jsphere ODS H80 20 x 2

ACN : H,0+0.05% TFA

4:96(0 min) to 95:5(2.0 min) to 95:5(2.4 min) to 4:96 (2.45
min)

1 mL/min

WatersXBridge C18, 4.6, 6 x 50 2.5
Water+0.05%TFA:ACN+0.05%TFA
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Flow
Method 21:

Stationary phase:
Gradient:

Flow
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95:5(0 min) to 5:85(2.6 min) to 5:95(3.0 min) to 85:5(3.10
min) to 85:5 (4 min)
1.7 mL/min

WatersXBridge C18, 4.6, 6 x 50 2.5
Water+0.05%TFA:ACN+0.05%TFA

95:5(0 min) to 95:5(0.2 min) to 5:95(2.4 min) to 5:95(3.5
min) to 95:5(3.6 min) to 95:5(4.5 min)

1.7 mL/min

Methods for chiral resolution

Method A:
Stationary phase:
Eluent:

Flow:

Detection:

Method B:
Stationary phase:
Eluent:

Flow:
Detection:

Method C:
Stationary phase:
Eluent:

Flow:

Detection:

Chiralpak AD-H, 250x4.6 mm
MeOH:iPrOH 2:1 + 0.1% diethylamine
1 mL/min

249 nM

Chiralpak AD-H, 250x4.6 mm

Heptane:EtOH:MeCH (5:1:1), column preconditioned with
0.1% diethylamine

1 mb/min

248 ni

Chiraipak AD-H, 250 x 4 6mm.
MeOH:EtOH (1:1) + 0.1% diethylamine.
1 mL/min

249 nM
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Determination of Rho kinase inhibition
To measure Rho-kinase inhibition, ICgq values were determined according to the

following protocol:

5  Active human recombinant ROCK il (N-terminal His6-tagged recombinant human
ROCK-Il residues 11-552) was purchased from Millipore GmbH, Schwalbach,
Germany. The peptide substrate, Fluorescein-AKRRRLSSLRA-COOH, was obtained
from JPT Peptide Technologies, Berlin, Germany. Adenosine-5'-triphosphate (ATP),
bovine serum albumine (BSA), dimethylsulphoxide (DMSO), 4-(2-

10 Hydroxyethyl)piperazine-1-ethanesulfonic acid (Hepes), Brij-35, dithiothreitol (DTT)
and Pluronic F-68 were purchased from Sigma-Aldrich, Munich, Germany.
Tris(thydroxymethyl)-aminomethane (Tris), magnesium chloride, NaOH, 1M HC! and
EDTA were obtained from Merck Biosciences, Darmstadt, Germany. "Complete"
protease inhibitor was from Roche Diagnostics, Mannheim, Germany.

15  Test compounds were diluted to the appropriate concentrations in buffer 1 (25 mM
Tris-HCI, pH 7.4, 5 mM MgCi2, 2 mM DTT, 0.02 % (w/v) BSA, 0.01 % Pluronic F-68
and 3 % DMSO). The ROCK Il enzyme was diluted to a concentration of 100 ng/mL in
buffer 2 (256 mM Tris-HCI, pH 7.4, 5 mM MgCi2, 2 mM DTT and 0.02 % (w/v) BSA).
The peptide substrate and ATP were diluted to concentrations of 3 pM and 120 uh,

20  respectively, in the buffer 2. Two pl of the compound solution were mixed with 2 pl of
the diluted enzyme in a 384-well small volume microtiter plate (Greiner, Bio-One,
Frickenhausen, Germany), and the kinase reaction was initiated by addition of 2 1! of
the solution containing peptide substrate and ATP. After 60 min incubation at 32 °C,
the reaction was stopped by addition of 20 pi of a solution containing 100 mM Hepes-

25 NaOH, pH 7.4, 0.015 % (v/v) Brij-35, 46 mM EDTA and 0.227 % chip coating reagent 1
(Caliper Lifescience Inc, Hopkinton, MA). Phosphorylation of the substrate peptide was
then detected on a Caliper 3000 instrument essentially as described by Pommereau et
al (J. Biomol. Screening 9(5), 408-416, 2004). Separation conditions were as foliows:
Pressure -1.3 psi, upstream voltage -1562 V, downstream voltage -500 V, sample sip

30 time 200 ms. Positive controls (buffer 1 instead of compound) and negative controls
(buffer 1 instead of compound and buffer 2 instead of ROCK Il) were run in parallel on
each plate.
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Protein Kinase Aan ‘ro?ein Kinase G inhibition 15 To measure PKA and?PKER M1 Hibition, 1IC50
values were determined according to the following protocol: WO 2009/156100PCT/EP2009/004421
171 Active recombinant human PKG1-beta (full-lenggfz, with N-terminal His-tag) was purchased from
Millipore GmbH, Schwalbach, Germany. Active recombinant human PICA (residues 1-351, N-terminal
His-tag) was obtained from Invitrogen, Karlsruhe, Germany. The peptide substrate,
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Pluronic Fagvilige weiemagasuietn Sigma-Aldrich, Munich, Germany.
Tris(hydroxymethyft-aminomethane (Tris), magnesium chloride, NaOH, 1M HCI and 10 EDTA were

obtained from Merck Biosciences, Darmstadt, Germany. "Complete" protease inhibitor was from
Roche Diagnostics, Mannheim, German#*®8%!8ompounds were diluted to the appropriate
concentrations in buffer 1 (25 mM TristHCIngH 7.4, io¥g MgC12, 2 mM DTT, 0.02 % (w/v) BSA, 0.01
% Pluronic F-68 and 3 % DMSO). PK(;;-beﬁa-andRKAwepeJdiluted to concentrations of 150 ng/ml
and 15 30 ng/ml, respectively, in buffer 2. THe pepti'c‘fé*éﬁb‘gﬁate and ATP were diluted to
concentrations of 3 pM and 120 pM, respectively, in#he+aufher 2. Two pl of the compound solution
were mixed with 2 pl of the diluted enzyme-ig-a-38 “++%'Lsr$' volume microtiter plate (Greiner,
Bio-One, Frickenhausen, Germany), and thé& kinase reaction was initiated by addition of 2 pl of the
solution containing peptide substrate 20 andATP. |After+0-min incubation at 32 C, the reaction was
stopped by addition of 20 pl of a solutipn-cegtainin e C+C+n]}.'fv" lepes-NaOH, pH 7.4, 0.015 % (v/v)
Brij-35, 45 mM EDTA and 0.227 % chip coafing reagent I(éaliper Lifescience Inc, Hopkinton, MA).
Phosphorylation of the substrate peptide w& then|detéetetton a Caliper 3000 instrument essentially
as described by Pommereau et al (J. "iumw;. Screpqingr§(5)7125 409416, 2004). Separation conditions
were as follows: Pressure -1.3 psi, upstream
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14 bt
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19 b
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25 oo e -

26 F+++++

27 4t
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voltage -1562 V, downstream voltage -500 V, sample sip time 200 ms. Positive controls (buffer 1
instead of compound) and negative controls (buffer 1 instead of compound and buffer 2 instead of
kinase solutiqp&\%%!r) %Jlréoin parallel on each plate. The following products/compounds were tested in
said assay by using the respective 30 form (salt or free base) obtained as’iff %593{”%1‘@5 described
above and the following activities were measured. 172 Example No. Selectivity against PKA
Selectivity against PKG >1000 >1000 2 >1000 >1Q68 3 >1000 >300 4 >1000 >100 5 >1000 >300 6

>1000 >300 7

Example

No. piC50
29 s T
31 bbbt
32 ++++++
34 bbb
35 +++++++
36 ++++++
37 4+
38 e S
39 b edeof
40 +++++
41 Aot
42 +++++
44 +++t4+
45 N
46 +H+ttr
51 i+
52 bbb+
53 el
54 +t+
55 bbb+ 4
56 o
57 +++++++
58 R
58 +++++++
80 s
61 +++++
62 R
63 bt
64 Rt




>1000 >300 8 >1000 >300 9 >1000 >100 10 >100 >100 11 >300 >10 12 >100 >10 13 >300 >100 14
>100 >100 15 >1000 >300 16 >300
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No. plC50

65 i
66 bbb+
67 +++++
69 S
70 -+
77 4+ttt
82 +4++t+
83 ++++4
84 +bt et
85 0
88 +++++
87 +Htt b
88 +h+++
89 e
a0 e
92 +++t++
94 +++++
97 +++++}+
99 b
100 i+ttt d
101 +++++
109 PA——
110 4+ttt
111 RS,
114 +44+++
115 ot
116 ++++i+
117 R
118 ++4+4




>100 17 >300 >100 19 >100 >100 20 >100 >100 22 >300 >100 24 >1000 >300 25 >1000 >100 26
>1000 >300 27 >100 >10 28 >1000 >1000
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Exampie

No. plC50

119 F4tdt
120 et
121 44+
122 +H++++
123 4+ttt
124 b+
125 b+t
126 +4++++
128 +hb+t
129 T
130 4+
131 R i o o

The given activity is denoted as the negative decadal logarithm of the ICgq (pIC5p) as

follows:

+: pIC50 <3.0
5  ++ 3.0<plCgp < 4.0

. 4.0<plCsp < 5.0

o 5.0<piCsp<6.0

e+ 6.0<piC50<7.0

bt 7.0<plC50 <8.0
10 +++++++: 8.0 <pIC50

Determination of Protein Kinase A and Protein Kinase G inhibition
15 To measure PKA and PKG1-beta inhibition, ICgq values were determined according to

the following protocol:
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Active recombinant human PKG1-beta {full-length, with N-terminal His-tag) was
purchased from Millipore GmbH, Schwalbach, Germany. Active recombinant human
PKA (residues 1-351, N-terminal His-tag) was obtained from Invitrogen, Karlsruhe,
Germany. The peptide substrate, Fiuorescein-AKRRRLSSLRA-COCH, was obtained
from JPT Peptide Technologies, Berlin, Germany. Adenosine-5'-triphosphate (ATP),
bovine serum albumine (BSA), dimethylsulphoxide (DMSQ), 4-(2-
Hydroxyethyl)piperazine-1-ethanesulfonic acid (Hepes), Brij-35, dithiothreitol (DTT)
and Pluronic F-68 were purchased from Sigma-Aldrich, Munich, Germany.
Tris(hydroxymethyl)-aminomethane (Tris), magnesium chioride, NaOH, 1M HC! and
EDTA were obtained from Merck Bioscrences Darmstadt, Germany. "Compiete"

~ protease inhibitor was from Roche Dlagnostlcs Mannheim, Gennany

Test compounds were diluted to the appropriate concentrations in buffer 1 (25 mM
Tris-HCI, pH 7.4, 5 mM MgCi2, 2 mM DTT, 0.02 % (w/v) BSA, 0.01 % Pluronic F-68
and 3 % DMSO). PKG1-beta and PKA were diluted to concentrations of 150 ng/ml and
30 ng/mi, respectively, in buffer 2. The peptide substrate and ATP were diluted to
concentrations of 3 uM and 120 uM, respectively, in the buffer 2. Two pi of the
compound solution were mixed with 2 pi of the diluted enzyme in a 384-well smalt
volume microtiter plate (Greiner, Bio-One, Frickenhausen, Germany), and the kinase
reaction was initiated by addition of 2 ul of the solution containing peptide substrate
and ATP. After 60 min incubation at 32 °C, the reaction was stopped by addition of 20
ul of a solution containing 100 mM Hepes-NaOH, pH 7.4, 0.015 % (v/v) Brij-35, 45 mM
EDTA and 0.227 % chip coating reagent 1 (Caliper Lifescience Inc, Hopkinton, MA).

Phosphorylation of the substrate peptide was then detected on a Caliper 3000

instrument essentially as described by Pommereau et al (J. Biomol. Screening 9(5),
409-416, 2004). Separation conditions were as follows: Pressure -1.3 psi, upstream
voltage -1562 V, downstream voltage -500 V, sample sip time 200 ms. Positive
controls (buffer 1 instead of compound) and negative controls (buffer 1 instead of
compound and buffer 2 instead of kinase solution) were run in parallel on each plate.
The following products/compounds were tested in said assay by using the respective
form (salt or free base) obtained as in the examples described above and the following

activities were measured.
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Example

No. Selectivity against PKA Selectivity against PKG
1 >1000 >1000
2 >1000 >1000
3 >1000 >300
4 >1000 >100
5 >1000 >300
6 >1000 >300
7 >1000 >300
8 >1000 >300
9 >1000 >100
10 =100 >100
11 >300 >10
12 >100 >10
13 >300 >100
14 >100 =100
15 >1000 >300
16 >300 >100
17 >300 >100
19 >100 >100
20 >100 >100
22 >300 >100
24 >1000 >300
25 >1000 >100
26 >1000 >300
27 >100 >10
28 >1000 >1000
29 >1000 >1000
31 >300 =100
32 >1000 >300
34 >300 >10
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Example

No. Selectivity against PKA Selectivity against PKG
35 >1000 >100
36 >300 >300
37 >1000 =300
38 >1000 >300
39 >100 >100
41 >10 >10
42 >300 >300
44 >1000 >1000
45 >1000 >100
46 >1000 >1000
51 =100 >10
52 >1000 >300
53 >100 >100
55 >1000 =300
56 >1000 >300
57 >1000 >300
58 >1000 >100
59 >1000 >300
60 >1000 >100
61 >10 >1
62 >1000 =300
83 >1000 >300
64 >1000 >100
66 >10 >10
69 >1000 >300
70 >1000 >1000
77 >1000 =300
82 >1000 >1000
83 >100 >10
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Example

No. Selectivity against PKA Selectivity against PKG
84 >100 >10
85 >100 > 10
86 >10 >10
87 >1000 >100
88 >10 | >10
97 >1000 »300
99 >1000 >100
100 >1000 >1000
108 >300 >100
110 >300 >100
114 >1000 >1000
116 >100 >10
117 >300 =10
120 >100 >10
121 >100 _ >10
122 >300 >10
123 =100 =10
124 >100 >10
125 >10 >10
128 >10 >10
129 >100 >10
130 >300 >10
131 >10 >10
132 >100 >10
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Claims

1. A compound of the formula (1)

R4 Rs
Ry
Nas
Ry Ry

wherein

R1 is H, OH or NH>;

R3 is H, halogen, CN, (C4-Cg)alkyl, OH, NH>, or NHR'";

R4 is H, halogen, hydroxy, CN, (C1-Cg)alkyl, R’, or (Cq-Cg)alkylene-R’:
Rg is H, halogen, CN, (C1-Cg)alkyl, or R”;

R7 is H, halogen, CN, (C1-Cg)alkyl, O-(C4-Cg)alkyl, R", or SO2-NH»;
Rg is H, halogen or (C4-Cg)alkyt;

Rgis

R,

OH,

halogen,

(C1-Ceglalkyl,

O-(C1-Cg)alkyl,
(C4-Cg)alkyiene-R’,
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(Co-Cglalkenyl,
(C2-Cg)alkynyl,
(C1-Cg)alkylene-O-R’,
(C1-Cg)alkylene-CHI[R']2,

5 (C4-Cglalkylene-C(O)-R’,
(C4-Cg)alkylene-C(O)NHo,
(C4-Cg)alkylene-C(O)NH-R’,
(C1-Cglalkylene-C(O)NH-(C1-Cg)alkyl,
(C1-Cg)aikylene-C(O)N[(C1-Cg)alkyllz,

10 (Cq-Cgalkylene-C(O)N[R]p:
(C1-Cglalkylene-C(O)0OC1-Cg)alkyl,
COOH,
C(O)O-(C1-Cg)alkyl,
C(O)OR’

15 C(O)}C4-Cg)alkyl,
C(O)R’,
C(O)NH
C(O)-NH-(Co-Cg)alkenyl,
C(O)-NH-(Co-Cg)alkynyl,

20  C(O)NH~(C{-Cg)alkyl,
C(O)NHR’,

C(O)-NH{C 4-Cg)alkylene-R’,
C(O)N[(C4-Cglalkyl]R’
C(O)N[(C1-Cg)alkyll,

25 C(0)-{C1-Cg)alkylene-R’, or

C{O)O(C4-Cglalkylene-R’;



128 >10 >10 129 >100 >10 130 >300 >10 131 >10 >10 132 >100 >10 WO
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wherein R1 is H, OH or NH2; 10R3 is H, halogen, CN, (C1-05)alkyl, OH, NH2, or NHR'; R4 is H,
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Rg is absent;
or is one (C4-C4)alkylene bound to the cycloalkyl ring, in which the (C4-Cy)alkylene

forms a second bond to a different carbon atom of the cycloalkyl ring to form a bicyclic
ring system,

5 wherein in the bicyclic ring system optionally one or two carbon atomes are replaced
by a group independently selected from O, N-R15, S, SO or SO»;

or,ifmandsare2, mis3andsist,ormis4andsis0,

Rg is CH2-CH~(CH2)2 which is bound with one CH> to the cycloalkyl ring and the two
10 other CHg are bound to different carbon atoms of the cycloalkyi ring;

and,ifmis 3andsis 3,
Rg are two methylene groups bound to different carbon atoms of the cycloalky! ring,

wherein the methylene groups or the CH»>-CH-(CH»2)2 group are bound to carbon

atoms of the cycloaalkyl ring such that they form an adamantane system of the formula

15
wherein L can be bound fo any secondary or tertiary carbon atom and
wherein the bicyclic ring system or adamantane system is unsubstituted or optionally
substituted by Rg;

20 Rqp is
H,
(Cs-C1plaryl,
O-(Cg-C1g)aryl,
0O-(Cq-Cgalkylene-(Cg-C1g)aryl, or



R5 is H, halogen, CM, (Ci-05)alkyl, or R'; 15 R7 is H, halogen, CM, (C1-05)alkyl, 0-(Ci-05)alkyl, R", or
S02-NH2; R5 is H, halogen or (Ci-C6)alkyl; 20 Rg is OH, halogen, (C1-C6)alkyl, 250-(Ci-C6)alkyl,
(C1-Co6)alkylene-R’ (;CZ-CB)alkenyI, (C2-C6)alkynyl, (C1 -C6)alkylene-O-R’, (C1-C6)alkylene-CH[R]2,
5(C -C6)a|ky%§ez@(6 R (C1-C6)alkylene-C(0)NH2, (C1-C6)alkylene-C(BRilHRe09/104421
(C1-C6)alkylene-C(0)NH-(C1-C6)alkyl, (C1-C6)alkylene-C(0)Nr1-C6)alkYIk,
10(C1-C6)alkylene-C(0)N[R12; (C 1-C6)alkylene-G(£g0-(C 1-C6)a Ikyl, COOH, C(0)0-(C1 -C6)alkyl,
C(0)OR' 15C(0)(C -C6)alkyl, C(0)R., C(0)NH2, C(0)-NH-(C2-C6)alkenyl, C(0)-NH-(C2-C6)alkynyl,
20C(0)NH-(C1-C6)alkyl, C(O)NHR', C(0)-NH(C -C6)alkylene-R', C(O)NRC -C6)alkyl1R1 C(0)NRC1
-Co)alkyl1g: 2555 fvétardaf)pirenramRESIC 1 g)aryl or (C5-Cqg)heteroaryl are unsubstituted or

substituted;

Rq1is
5 H,

(C1-Ceglalkyl,
(C1-Cglalkylene-R",
(C3-Cg)cycloalkyl,
{C5-C4g)heteroaryl,

10 (Ca-Cg)heterocycloalkyl,
(Cg-Ciplaryl;
-or Rq1 and R4 together with carbon atom to which they are attached form a (C3-

CgJcycloalkyl or a (C3-Cg)-heterocycloalkyl ring;

15 Rqpis
(C1-Ce)alkyl,
(C3-Cg)cycioalkyl,
(Cg-Cqp)heteroaryl,
(C3-Cg)heterocycloalkyl, or
20 (Cg-Cipiaryt;
or R4 is H, provided that r = 2 and the other R47 is not H;

or R4 and R4 fogether with carbon atom to which they are attached form a (C3-
Cgjcycloalkyl or a (C3-Cg)-heterocycloalkyl ring;
25
R43 and R4 are independently of each other
H,
R,
(C1-Cejalkyl,



C(0)0(C -C6)alkylene-R'; WO 2009/156100PCT/EP2009/064421 177 R6 is absent; or is one
(C1-C4)alkylene bound to the cycloalkyl ring, in which the (Ci-C4)alkylene forms a second bond to a
different car f the cycloalkyl ring to form a bicyclic ring system, wherein in the bicyclic ring
system optiobrga 3@%{%}5@\/0 carbon atomes are replaced by a group inde}ﬁ%ﬂ&g?‘ﬂ%”%‘@l@éted from O,
N-R16, S, SO or SO2; or,ifmandsare2, mis3andsis1l,ormis4andsisO, R6is
CH2-CH-(CI-12)2 which is bound with one CH2 to 4bg cycloalkyl ring and the two 10other CH2 are
bound to different carbon atoms of the.cycloalkyl ring; and, if m is 3 and s is 3, R6 are two methylene
groups bound to different carbon atoms of the cycloalkyl ring, wherein the methylene groups or the
CH2-CH- (@2 pieyieaserdound to carbon atoms of the cycloaalkyl ring such that they form an
adamantane system of the formula R9) n R11 1 NR.13R14 15R10 wherein L can be bound to any

seconda_try(@rit i)&ﬁ'yyd%‘ﬂsog‘é%q%w herein the bicyclic ring system or adamantane system is
(o R R o WO 2(109/156100PCTIEP2000/004421 178
" (C1-Cg)alkylene-CH[R I,
5  (Cq-Cg)alkylene-C(O)-R,
(C1-Cg)alkylene-C{O)NH2,
{C1-Cglalkylene-C{O)NH-R’,
(C4-Cg)alkylene-C(O)NH-(C1-Cg)alkyl,
(C1-Cg)alkylene-C(OIN[(C1-Cg)alkyllo,
10 (C4-Cglalkylene-C(ON[R']p,
~ (C1-Cg)alkyiene-C(O)0O-(C 1-Cg)alkyl,
C(0)O-(C1-Ca)alkyl,
C(O)OR’,
C(O)C4-Cglalkyi,
15 C(O)R,
C(O)NH-(C1-Cg)alkyl,
CONHR,
C(OIN[(C1-Ca)alkylR’
C(OIN[(C1-Cglalkyll,
20 C(O)-(C1-Cgialkylene-R’,
C(O)YO(C1-Cg)alkylene-R’, or

R13 and R14, together with the N-atom to which they are attached, form a (C3-Cg)

’ heterocycloalkyl;
25
R45is H or (C1-Cg)alkyl;

nis0, 1,2 3or4;



(Cs-Cici)heteroaryl, wherein (C6-C1 aryl or (C6-C10)heteroaryl are unsubstituted or substituted;

R11 is 5H, (C1-C6)alkyl, (C1-C6)alkylene-R", (C3-C8)cycloalkyl, (C6-C10)heteroaryl,
10(C3-C8)he%%o Ji)é%g?xl (06-Ct OarYli or R11 and R12 together with carbon atom to which they are
attached form a (%@ Cycloalkyl or a (C3-C8)-heterocycloalkyl ring; 15R 3/ EPH2 6 Iy,
(C3-C8)cycloalkyl, (C6-C10)heteroaryl, (C3-C8)heterocycloalkyl, or 20 (C6-C10)aryl; or R12 is H,
provided that r = 2 and the other R12 is not H; or Riigand R12 together with carbon atom to which they
are attached form a (03- C8)cycloalkyl or a (C3-C6)-heterocycloalkyl ring; 25 R13 and R14 are
independently of each other (C1 -C6)alkyl, 179 (C1-C6)alkylene-R’, (C1-C6)alkylene-0-(C1-C6)alkyl,
(C1-Co)alkylpne-©-Rof@1-Ce)alkylene-CHER12, 5(C1-C6)alkyiene-C(0)-R',
(C1-C6)alkylene-C(0)NH2, (C1-C6)alkylene-C(0)NH-R', _

sis0,1,2,0r3;
5 ristor2;

Lis O(CHz)p, S(CH2)p, S(O)(CH2)p, SOx(CH2)p, NH(CH2)p, N(C1-Cg)alkyl-{CHo)p,
N(C3-Cg)cycloalkyl-(CH3)p; or N[{C{-Ca)alkylene-RJ-{CH2)p;

10 pis0,1,2 3ord4;

R'is
(C3-Cgicycloalkyl,
{C5-C1g)heteroaryl,

15 (C3-Cg)heterocycloalkyl,
(Ce-C1plaryl;

wherein in residues R3 to R15 alky! or alkylene is unsubstituted or optionally
substituted one or more times by OH, OCHg, C(O)OH, C(O)OCH3, NHp, NHCH3,
20 N(CH3)2, C(O)NHp C(O)NHCH3 or C(OIN(CH3)2:

wherein in residues R3 to Rq5 cycloalkyl or heterocycioalkyl is unsubstituted or
optionally substituted one or more times by (C4-Cg)alkyl, halogen, OH, OCHa,
C(O)OH, C(O)OCH3, NHp, NHCH3, N(CHg)z, C(O)NH2, C(O)NHCH3 or

25  C(O)N(CHa)2:

wherein in residues R3 to R15 alkyl or alkylene is unsubstituted or optionally

substituted one or more times by halogen;



(Ci-Ce)alkylene-C(0)NH-(C1-C6)alkyl, (C1-C6)alkylene-C(0)NRC1-C6)alkYli2,
10(Ci-05)alkylene-C(0)N[R12, (C1-05)alkylene-C(0)0-(C1-C6)alkyl, C(0)0-(C1-C6)alkyl, C(0)OR',
C(0)(C1-C6) ', C(O)NH-(C1-C6)alkyl, C(O)NHR', C(O)NRCi-C6)alkyl]R'
C(O)N[(c1-03’)”31%\0(3’19192%92350(0)-(Ci-ca)a|ky|ene-R', C(0)0(Ci-C6)alkylene-R ,%FQR@’Q%&%M, together
with the N-atom to which they are attached, form a (C3-05) heterocycloalkyl; 25 R15 is H or
(C1-05)alkyl; nis 0, 1, 2, 3 or 4, WO 2009/156100§43T/EP2009/004421 180 mis 1,2,3 0r4;sis 0, 1,
2,0r3;5ris1or2;Lis O(CH)p, S(CH2)p, S(0)(CH2)p, S02(CH2)O, NH(CH2)P,
N(C1-C6)alkYRCH2)P, N(C3-C6)cycloalkyl-(CH2)p; or NRCi-C3)alkylene-R]-(CH2)p; 10pis 0,1,2, 3
or4; R' is (@ReS)dydlesitkybs(RE-GCiRNe(@aaTylp r(Cane Bhproghetertiad (518-Grslaathutegherein in

residues R3 to R15 alkyl or alkylene is unsubstituted or optionally substituted one or more times by

OH, OCHS' CRIIAIERRFEIEAIE, MRS T aRE AR BYaRendrofhiseRgest TROIN(CH3)2;
o6 o more e by (G helogen OF- Bk ool e e g NECas oA
C(O)NH2, @@@M@-@‘ﬁﬁzv CONH(C1-Cg)alkyl, CON[(C4-Cg)alkyl]2, (C3-Cg)cycioalkyl,

5 (C1-Cg)alkyl, (C1-Cg)alkylene-NH(C 1-Cg)alkyl, {C1-Cg)alkylene-N[(C1-Cg)alkyl]>,
(C2-Cglalkenyl, (C2-Cg)alkynyl, O-(C1-Cgalkyl, O-C(0)-(C1-Cg)alkyl, PO3H2, SO3H,
S02-NHp, SO2NH(C1-Cg)alkyl, SOaN[(C1-Cg)alkyl]z, SH(C1-Cg)alkyl; SO-(C1-
Ce)alkyl, SO2-(C1-Cgjalkyl, SO2-N=CH-N[(C 1-Cg)alkyl]p, SFs,

C(NH)(NH2), NH2, NH-(C1-Cg)alkyl, N[(C1-Cg)alkyi]lp, NH-C(O)-(C1-Cg)alkyl,

10 NH-C(0)O-(C4-Cgalkyl, NH-SO2-(C1-Cg)alkyl, NH-SO2-(Cg-C1g)aryl, NH-SOo-
(Cs-Cqpiheteroaryl, NH-SO2-(C3-Cg)heterocycloalkyl, N(C1-Cg)alkyl-C{O)-
(C1-Cgalkyl, N(01-Cs)aikyl—C(O)O-(C1-C'G)atkyk, N(C4-Cg)alkyl-C(O)-NH-(C1-
Ce)alkyl], (Ce-C1plaryl, (C1-Ce)alkylene-(Cg-C1g)aryl, O-(Cg-C1g)aryl,
O-(C1-Cg)alkylene-(Cg-C 1p)aryl, (C5-Cqp)heteroaryl, (Cg—Cg)heterocycloatkyf,

16 (01—Cs)atkg}lene~(05-c1 o)heteroaryl, (C4-Cg)alkylene~(C3-Cg)heterocycloalkyl,
O~(C1-Cg)alkylene-(C5-Cqg)heteroaryl, O-(C1-Cg)alkylene-(C3-Cgiheterocycioalkyl,
wherein said (Cg-C1g)aryl, {C5-Cqg)heteroaryl, (C3-Cg)heterocycloalkyl or
(C3-Cg)ecycloalkyl may be substituted one to three times by a group independently
selected from halogen, OH, NO2, CN, O-(C4-Cg)alkyl, (C4-Cg)alkyl, NH>,

20 NH(Cq-Cg)alkyl, N[(C1-Cg)alkyl]p, SO2CH3, COOH, C(0)O-(C1-Cg)alkyl, CONHo,
(C1-Cglalkylene-O-(C1-Cglalkyl, (C4-Cg)alkylene-O-(Cg-C1p)aryl, or
0-~(C4-Cg)alkylene-{Cg-Cqg)aryl; or

wherein (Cg-Cqp)aryl is vicinally substituted by a 0-(C4-Cy)alkyiene-O group whereby
25  a 5-8-membered ring is formed together with the carbon atoms the oxygen atoms are
attached to; and



25 C(0)N(CH3)2; wherein in residues R3 to R15 alkyl or alkylene is unsubstituted or optionally
substituted one or more times by halogen; WO 2009/156100PCT/EP20091004421 181 wherein in
residues R3 QR -C10)aryl and (C6-C10)heteroaryl are unsubstituted or optionally substituted
one or more timeségé/ggﬁ%%r:ﬂc}up independently selected from halogen, OH, NOY LR 0¢i44421
C(0)-(C1-C6)alkyl, C(0)-(C6-C1COOH, COO(C-I- C6)alkyl, CONH2, CONH(C1-C6)alkyl,
CONJ(C1-C6)alkYI]2, (C3-00cycloalkyl, 5(C1-C6)allgs(C1-C6)alkylene-NH(C1-C6)alkyl,
(C1-C6)alkylene-NRC1-C6)alkYlk, (C2-C6)alkenyl, (C2-C6)alkynyl, 0-(Ci-C6)alkyl,
0-C(0)-(C1-C6)alkyl, PO3H2, SO3H, S02-NH2, SO2NH(C1-C6)alkyl, SO2NUC1-C6)alky112,
S-(C1-C6)alghebut@ bub&nlkiits SRS EGH)aky (8 2:'1\@%@1&%; 0%%:%’5 1SRG (NH2),
NH2, NH-(C1-C6)alkyl, NRCi-C6)alkylk, NH-C(0)-(C1-C6)alkyl, 10 NH-(,?%§3 0- 1-C6)al%/l,
NH-S02-(CI-Eeyte)FyRinatios rosrs Topniohhe- Bathacaizstifiettbyaayl ary!, heteroaryl, -

ml(_lcfoc%ga kﬁ@%%&¥%%§g%#é%§f?%§? %/?%%?ﬁw\%—lp%‘fgﬁg)alkyl] (C6-C1)aryl

(C1-C6)alkylene-(C6-C10)aryl, 0-(C6-Clo)aryl, 0-(C1-C6)alkylene-(C6-C10)aryl, (C5-Clo)heteroaryl,

(C3-Cp)hejeracycloalkyl, 15(C1- fg lkyJene-(C5-C1o)heteroaryl, )

(Ci-C alkﬁgr%egf?{g%té gtrerc?&gf *3&%*?6‘-? i?%ﬁﬂﬂéﬁ’é-k&téﬁé%@@%ﬁ}y acceptable
0-(C-i-C6)&Hdgene-(C3-C8)heterocycloalkyl, wherein said (C6-C1 &aryl, (C5-C10)heteroaryl,
(C3-C8)heterocycloalkyl or (C3-C8)cycloalkyl may be substituted one to three times by a group
independently selected from halogen, OH, NO2, CN, 0-(C1-C6)alkyl, (Ci-C6)alkyl, NH2, 20
NH(C1-C6%alkyl, NRempossl kfiferrsd (s o, (e (0v G 1vde)eaikyR CONHR i

(C1-Co)al 0-(C1:C6)alkyl, (C1-Chlalkylene-0-(C6-C10)aryl, or 0-(Ci-C6)alkylene-(C6-CiO)aryl; or
wherein (@-%S%égé%c%gﬁgéﬁégt&%ed by a 0-(Ci-C4)alkylene-0 group whereby 25 a
5-8-rh@mbered ring is formed together with the carbon atoms the oxygen atoms are attached to; and
WO 2009/156100PCT/EP2009/04424 182 wherepn aryl substituents of (C6-C10)aryl,
(C5-C10)heteroaryl, (C3-C8)het?ocy galkyl or ( )cychQIkyI groups may not be further

, sSTaVaicls QLEG8-CB)advcloalkyl comgaining group; 5 their
stereoisomeric and/or tautomeric f ¢ nAceutically acgp’ptaHIe salts. 2.A compound

! R13
8 RiyR11
(i
3 A compound of formula (1) according to claim 1, wherein Rqis OH and is
15 characterized by the formula (ilia)
Rse Rs (Rg)n
Ra . ;
Na
OH Ry

(llla)

20 or of the formula (lllb)



characterized by the formula (I1) 3A compound of formula (I) according to claim 1, wherein Ri is OH
and is 15characterized by the formula (111a) R4 R5(R9) n R 14 OH R8R12 11 (111a) (111b) 4. A
compound according to claim 1, wherein R1 is NH2. 5. A compound according to one of claims 1 to 4,
wherein R3 is 11, ’r?%%@‘é‘ﬁ’" (C1- Ce)alkyl, or NHR', wherein (Ci-05)alkyl an#FRar&20¢4ttuted or
substituted. 6. A compound according to one of claims 1 to 5, wherein R3 is H. 7. A compound
according to one of claims 1 to 6, wherein R4 is H, fypdogen, (C1- C6)alkyl or (C1-C2)alkylene-phenyl,
wherein (Ci-C6)alkyl or phenyl are unsubstituted or substituted. 15 8.A compound according to one of
claims 1 to 7, wherein R4 is H or halogen. 9. A compound according to one of claims 1 to 8, wherein
R5 is H, halogen, (CiC6)alkyl, (QQ-Ci &aryl, (C3-Ofcycloalkyl or (C5-Cin)heteroaryl, wherein
(C1-C6)alkyl, (C-C)aryl, (C3-C cloglkyl or (C5-')'ﬂeteroa134loare unsubstituted or 20substituted.

10. A compound accordirig*q.o AHDS ko 9, wheqsin R5 1S H. 11. A @mpound according to one
of claims 1 to 10, wherein R7 | in, (C1 ' nyl, or R', wherein
(C1-Co6)alkyl or R" are unsUPRtitetersan g’guted We2009/466106PC 2009/004421 184 12. A
compound according to one of ¢laims [L to 1 ,Mﬁge'n R7 is H, mryl or chlord. 13. A compound

~according to one of claims 1 to D2, wHgein R8isH. 5 14. A co avelel’ c1i according to one of claims 1 to

13, wherein R9 is OH, 121
' (illb)
4. A compound according to claim 1, wherein R4 is NHp_
5
5. A compound according to one of claims 1 fo 4, wherein R3 is H, halogen, {C+-

Celalkyl, or NHR", wherein {C1-Cg)alkyl and R are unsubstituted or substituted.

6. A compound according o one of claims 1 to 5, wherein Rz is H.

10
7. A compound according to one of claims 1 to 6, wherein Ry is H, halogen, (Cq-
Ceglalkyl or (C1-Co)alkylene-phenyl, wherein (C1-Cglalkyl or phenyl are unsubstituted
or substituted.

15 8. A compound according to one of claims 1 to 7, wherein Ry is H or halogen.

9. A compound according to one of claims 1 to 8, wherein Rz is H, halogen, (Cq-
Cglalkyl, (Cg-Cqg)aryl, (C3-Cg)eycloalky! or (C5-Cqpiheteroaryl, wherein (C4-Cg)alkyl,
{Cs-C1plaryl, (C3-Cg)eycloalkyl or (C5-Cqg)heteroaryl are unsubstituted or

20 substituted.

10. A compound according o one of claims 1 to 9, wherein Rgis H.

11. A compound according to one of claims 1 to 10, wherein Ry is H, halogen, (C1-
25  Cg)alkyl, O-(C1-Cglalkyl, or R’, wherein (C1-Cg)alkyl or R are unsubstituted or

substituted.



halogen, 10(C1-C8)alkyl, (C1-C8)alkylene-R', (C2-C8)alkenyl, (C1-C8)alkylene-C(0)NH-R',
(C1-C8)alkylene-C(0)NH-(C1-C8)alkyl, 15 C(0)0H, C(0)NH2, C(0)NH-(C1-C8)alkyl, C(O)NHR',
C(O)-NH-(Cl-C;S)ZaIk nyl, 20C(0)-NH(C1-C8)alkylene-R', or C(O)NRC1 -C8)alkylk; wherein
(Cl-CS)aIkyI,‘?ei-Ef)gX]a%Pene or R" are unsubstituted or substituted. 15. RcBRBot¥M¥4tording to
one of claims 1 to 14, wherein R9 is OH, halogen, 25 (C1-C8)alkyl, C(0)OH, C(0)NH2, or 0-CH3,
wherein (C1-C8)alkyl is unsubstituted or substitutegg16. A compound according to one of claims 1 to
15, wherein R9 is unsubstituted or substituted (C1-C8)alkyl. 185 17.A compound according to any of
claims 1 to 16, wherein Rio is H, phenyl, 0-phenyl , or (C5-C6)heteroaryl, wherein phenyl or

(C5-C6)hetepoaryl isouijsoitadiiesr@ingUbSHuter cRik AGPTIPQHREARAING thapy PEFlaims 1 to
17, wherein R10 is H or phenyl optionally substituted by (Ci-C6)alkyl, F, Cl, Br, OMe or CF3. 19. A

compound&¥¥®rding to any of claims 1 to 18, wherein R10 is H. 10 20. A compound according to any
of claims 1 to 19, wherein R11 is H or methyl. 21. A compound according to any of claims 1 to 20,
wherein R12 is (C1-C6)alkyl, wherein optionally one or more hydrogen are substituted by fluoro;
(C3-CB)cythalky, aBnesiessacersAiag o onecy-claimmeidn 1@3wberejriBalig/H (C5-C6)heteroaryl or
(C6-Ci &aryl are unsubstituted or substituted. 20 22. A compound according to any of claims 1 to 21,

wherein R12 is ' :
14. A compound according to one of claims 1 to 13, wherein Rgis

R,
OH,
halogen,
10 (C4-Cgakkyl,
(C1-Cg)alkylene-R’,
(Co-Cglalkenyl,
(C4-Cgalkylene-C(O)NH-R’,
(Cq1-Cglalkylene-C(O)NH-(C4-Cg)atkyl,
15 C(O)OH,
C{O)NHz,
C(O)NH-(C4-Cg)alkyl,
C{O)NHR’,
C{O)-NH-(C1-Cg)atkynyl,
20 C(O)-NH(C4-Cg)alkylene-R’, or
C{O)N[(C1-Cglalkyl]2;
wherein (C4-Cg)alkyl, (C1-Cg)alkylene or R” are unsubstituted or substituted.

15. A compound according to one of claims 1 to 14, wherein Rg is OH, halogen,
25 (Cq-Cglalkyl, C(O)OH, C(O)NHp, or O-CHs, wherein (C4-Cg)alkkyl is unsubstituted or

substituted.

16. A compound according to one of claims 1 to 15, wherein Rg is unsubstituted or
substituted (C4-Cg)alkyl.
30



methyl, ethyl, propyl, isopropyl, cyclopropyl, trifluoromethyl, thiazolyl or phenyl unsubstituted or
substituted by (C1-C4)alkyl or halogen. 23. A compound according to any of claims 1 to 19,
wherein R11 ‘%ndz‘Rlz form a 25substituted or unsubstituted (C3-C8)cycloalkyl ring. 24. A compound
according to Sne’OPEEIME 1 to 23, wherein R13 and R14 are independenfif GEBHEN Bt H, 30R',
186 (C1-C6)alkyl, (C1-C6)alkylene-R', (C1-C6)alkylene-0-(Ci-C6)alkyl, (C1-C6)alkylene-O-R’,
5C(0)(Ci-C6)alkyl, C(0)R', or C(0)(C1-C6)alkyene-RgL(0)NE(C1-C6)aikA2, wherein R', (C1-C6)alkyl,
or (Ci-C6)alkylene are unsubstituted or substituted, or 10 R13 and R14, together with the N-atom to
which they are attached, form a unsubstituted or substituted (C3-C8) heterocycloalkyl ring.  25. A

compoundizccorgiBgnip SR aiaa toghy Hapipin R13 aasﬂvwéﬁﬁ% iadependently of each
other H, (C1-C6)alkyl, (C3-C8)cycloalkyl, (C1-C4)alkylene-(C3-C8)cycloalkyl,

20(C1-C4jaiighend. (@aerniherelbar@pibatazagayitylene-(C3-C8)heterocycloalkyl,
LRI S ES RS ST SRl Sl o 2

5 18.  Acompound according to any of claims 1 to 17, wherein R4g is H or phenyl

optionally substituted by (C1-Cg)alkyl, F, Cl, Br, OMe or CF3
19. A compound acc'ording to any of claims 1 to 18, wherein Rqg is H.
10 20. A compound according to any of claims 1 to 19, wherein R11 is H or methyl.

21. A compound according to any of claims 1 to 20, wherein Rq3 is
(C1-Cpg)alkyl, wherein optionally one or more hydrogen are substituted by fluoro;
- (C3-Cgeycloalkyl,
15 (Cs-Cg)heteroaryl, or
(Cg-C1plaryt,
wherein (C3-Cg)cycloalkyl, (Cs-Cg)heteroaryl or {Cg-Cqp)aryl are unsubstituted or

substituted.

20 22. A compound according to any of claims 1 to 21, wherein Rq2is

methyl, ethyl, propyl, isopropyl, cyclopropyl, trifluoromethyl, thiazoly! or phenyl
unsubstituted or substituted by (C4-C4)alkyl or halogen.

23. A compound according to any of claims 1 to 19, wherein R4 and Rq2 fom a

25  substituted or unsubstituted (C3-Cg)cycloalkyl ring.

24. A compound according to one of claims 1 to 23, wherein R43 and Rq4 are

independently of each other

30 R
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R13 and R14, together with the N-atom to which they are attached, form a (C3-C8) heterocycloalkyl
group, wherein (C1-C6)alkyl, (C 3-C8)cycl alkyl, (C1-C4)alkylene, C 6-C 10)heteroaryl,
(C3-C8)hetew,8y£]l‘?9ﬂgéqmpr (C6-C1 &aryl are unsubstituted or substituted. 187 26. A compound
according to any of claims 1 to 25, wherein R13 is H or (Ci-C6)alkyl: and REATEEIP#442E6)alkyl,
(C3-C8)cycloalkyl, (C1-C4)alkylene-(C3-C8)cycloalkyl, (Ci-C4)alkylene-(C6-C10)heteroaryl, 10
(C1-C4)alkylene-(C3-C8)heterocycloalkyl, (Ci-C4)ajgglene-(C6-C10)aryl, or
(C1-C4)alkylene-0-(C1-C6)alkyl, wherein (C1-C6)alkyl, (C3-C8)cycloallcyl, (C1-C4)alkylene,
(C6-C10)heteroaryl, (C3-C8TheterOCyClOalkyl, Or (C6- C10)aryl are unsubstituted or substituted. 15
27. A commupgpargrding to any of claims 1 to 26, wherein R13 is H, (Ci-C6)alkyl and R14 is H,
(C1-C6)alkyl or (C3-C8)cycloalkyl, wherein (Ci-C6)alkyl or (C3-C8)cycloalkyl are unsubstituted or
substituted“28-8)88#i§86MA’ according to any of claims 1 to 27, wherein R13 and R14 are H. 29.A

compoun%h CC {5 ng ofclaims 1 1o 28, wherein R6 is absent or the bicyclus or adamantane
IR e Rk

formed wi
(C4-Cg)atkylene-O-R’,

5 C(O)}C4-Cg)alkyl,
C(O)R’, or
C(O)(C1-Cp)alkyene-R"
C(O)N[(C1-Cg)alkyl]o,
wherein R', (C4-Cg)alkyl, or (C1-Cg)alkylene are unsubstituted or substituted, or

10
R13 and R14, together with the N-atorm to which they are attached, form a

unsubstituted or substituted (C3-Cg) heterocycloalky! ring.

25. A compound according to one of claims 1 to 24, wherein R¢3 and R4 are
15  independently of each other
H,
(C4-Cg)alkyl,
(C3-Cgleycloalkyl,
{C1-C4)alkylene-(C3-Cg)cycloalkyl,
20  (C4-Cg)alkylene-(Cg-C1g)heteroaryl,
(C4-Cq)alkylene-(C3-Cg)heterocycloaikyi,
C1-Cq)alkylene-(Cg-Cqp)aryl,
(C1-Cglalkylene-0O-(C1-Cg)alkyl,
C(O)C4-Cg)alkyl, or
25
R13 and R44, together with the N-atom to which they are attached, form a (C3-Cg)
heterocycloalkyl group,
wherein (C1-Cg)alkyl, (C3-Cg)cycloalkyl, (C1-Cg)alkylene, Cs-Cqp)hetercaryl,
(C3-Cg)heterocycloalkyl, or (Cg-C1plary! are unsubstituted or substituted.



R10 which are unsubstituted or optionally substituted by Rg. 5 30. A compound according to one of
claims Ito 29, wherein R6 is absent. 31. A compound according to one of claims 1 to 30, wherein m
is2andsis 32/ A compound according to one of claims 1 to 30, wherein mis 3 and sis 1. 10
33.A compoun8 %1()00(955?8}% to one of claims 1 to 32, wherein n is 0, 1, or 2PGA/EP2009/604421
2009/156100PCT/EP2009/004421 189 34. A compound according to one of claims Ito 33, wherein n is
0. 35. A compound according to one of claims 1 to 347 wherein ris 1. 5 36.A compound according to
one of claims 1 to 35, wherein L is S(CH2)p, S(0)(CH2)p, or S02(CH2)p. 37. A compound according to
one of claims 1 to 35, wherein L is NH(CH2)p or N(Ci-C6)alkyl)-(CH2)p. 10 38. A compound according
to one of claims 1 to 35, wherein L is 0(CH2)p. 39. A compound according to one of claims 1 to 38,
wherein p js,0. 15,40. A compound according to claim 1 selected from the group consisting of
6-[4-(1-A 0-prfb%ﬂlﬂ?ﬁﬂfi}aﬁ?fﬂﬂ%fﬁ%o?fe‘i@!ﬂ?&]ﬁocﬁﬁaf‘d@fﬁi@oquinoIin-l- one, 644-(1
-Amino-cy&qpraphl AP haly)atirglodexyloxy]-7-chloro-2H-isoquinolin-1-one,
6-([4-(1-aminopropyl)-4-phenylcyclohexyl]oxy}-7-chloroisoquinolin-1(2H)-one, 20644-(1
-Amino-bu@F)‘M'—sphenyl-cyclohexyloxy]-?-chIoro-2H-isoquinolin-l-one,
614-(%Am[j1;10-butyI)-4-(4-quoro-phenyl)-cyclo-hexyloxy]-?-chIoro-2H-isoquinolin-l -one,
614-(1-Amino-propyl)-4-(4-bromo-phenyl)-cyclohexylory]-7-chloro-2H-isoquinolin-1- one,
644-(1-Anﬁﬁd=§r®@i))la4-(2-bromo-phenyI)-cycIohexonxy]-?-chIoro-2H-isoquinoIin-1- 25 one,
6-[4-(1-An1'@§;er}§|8 %64[-'% -trifluoromethyl-phenyl)-cyclo-heryloxy]-7-chloro-211- isoquinolin-1-one,
6-[4-(1-Amind-p pé 2 “fluoro-phenyl)-cyclohexyloxy]-7-chloro-21-1-isoquinolin-1- one,
306-[4-(1-AoRiFO4patkyye hd-(C L ligyeyplaatiyh) - cyclohexyloxy]-7-chloro-2H-isoquinolin-1-

(C1-Cg)akylene-(Cs-C1p)heteroaryl,
10" (C4-Cy)alkyiene-(C3-Cg)heterocycloalkyl,
(C1-Cylalkylene-(Cg-C1p)aryl, or
(Cq-C4)alkylene-O-(C1-Cglalkyl,
wher_ein (C1-Ce)alkyl, (C3-Cg)cycloalkyl, (C4-C4)alkylene, (C5-Cqg)heteroaryi,
(C3-—C3)heterocyc!oaikyl, or (Cg-Cqg)ary! are unsubstituted or substituted.

15

27. A compound according to any of claims 1 to 26, wherein

R13 is H, (C1-Cg)alkyl and

R14 is H, (C1-Cg)alkyl or (C3-Cg)cycioalkyl,

wherein (C4-Cgalky! or (C3-Cg)cycloalkyl are unsubstituted or substituted.
20

28. A compound according to any of claims 1 to 27, wherein R13 and Rq4 are H.

29. A compound according to one of claims 1 to 28, wherein Rg is absent or the

bicyclus or adamantane formed with Rg is selected from
25



one, 6-[4-(1-Amino-propyl)-4-phenyl-cyclohexyloxy]-7-methyl-2H-isoquinolin-1-one, WO
2009/156100PCT/EP2009/004421 190

614-(1-Amino-eth é? ?4 -fluoro-phenylycyclo-hexyloxy]-7-chloro-2H-isoquinolin-1-one,
614-(1-Amino- PR rﬁ/ pyl) -4-phenyl-cyclohexyloxyl-7-chloro-2H-isodéindiieesone2644-0
-Amino-3-methyl-butyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
644-(Amino-phenyl-methyl)-4-phenyl-cyclo-hexyloxyl/-chloro-2H-isoquinolin-1-one, 5

~ 6-[4-(1-Amino-1-methyl-ethyl)-4-(4-fluoro-phenyl)-cyclohexyloxy]-7-chloro-2Hisoquinolin-1-one,
614-(1-Amino-cyclopropyl)-4-(2-fluoro-phenyl)-cyclohexylory]-7-chloro-2H-isoquinolinl-one,
644-(1- Ampapgethyl) -4- phenyl cyclohexyl -7-chloro- Holsoqumollrg;gé?ne 10

6-[4-(1-Amino-Y -hexyloxy]-7-ghlgro-2H-isoguipoliRtone, 6-(4-[am
ino(cyclopropyTMef Xy)-7-chloroisgquinolin-1(3H)-
614-(1-Amino 18 3 cloherylgxyl-7 ZH-IS

yclohe

enSisti
cloheui /

30cis-644-(1- Amlno yclopropy1)- 4 ‘phenyl -cyC oHeronxy -7-Chlpro-2H- |soq_umoI|n 1- oneL
cis-6--([4-(1-Am in o-p ropyl)-4-phenylcyclohexyl]oxy}-7-ch loro-2H-isoq uinoli n-lI-one,
trans-644-@18min -propy@-po4-phenyI)-cycIohexyloxy]-?-chloro-ZH-isoquinolin-l-one, e

Cis-644-(1-Amj utyl1)-4- gyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,

trans-6-14-(1 -butyl)-4xphehyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
cis-644-(1-Am utyl1)-4-(4<flyero-phenyl)-cyclo-hexyloxyl-7-chloro-2H-isoquinolin-1- one,
Strans-614-(1- -Amiko- -buty1)-4-(44luoro-phenyl)-cyclohexyloxyl-7-chloro-2H-isoquinolin- 1- one,

which are unsubstituted or optionally substituted by Rg.
5 30. A compound according to one of claims 1 to 29, wherein Rg is absent,

31. A compound according to one of claims 1 fo 30, wherein mis 2 and s is 2

32. A compound according to one of claims 1 to 30, whereinmis 3and s is 1.
10

33. A compound according to one of claims 1to 32, wherein n is 0, 1,0r2.



Ccis-614-(1-Amin-propy1)-4-(4-bromo-phenyl)-cyclohexyloxy]-7-chloro-21-1-isoquinolin-1- one,
Cis-6-[4-(1-Amino-propyl)-4-(2-bromo-phenyl)-cyclohexyloxy)-7-chloro-2H-isoquinolin- 101-one,
cis-6-14-(1-Aming- )-4-(4-trifluoromethyl-pheny1)-cyclo-hexyloxyl-7- ~2H| inolin-1-one,
cis-6-[4-(1-,6%%%%%%(%-4-(2-ﬂuoro-phenyl)-cyclohexyloxy]-?-chloro-Zéﬁ%ﬁ%ﬁ@%ﬁne,
15cis-6-[4-(1-Amino-propyl)-4-(2-chloro-phenyl)-cyclohexyloxyp7-chloro-2H-isoquinolin-1- one,
Cis-6-[4-(1-Amino-propy0-4-phenyl-cyclohexyloxyjd4&gnethyl-2H-isoquinolin-1-one,
Cis-6-[4-(1-Amino-ethyl)-4-(4-fluoro-phenyl)-cyclo-hexyloxy]-7-chloro-2H-isoquinolin-1- one,
20trans-6-[4-(1-Amino-ethyl)4-(4-fluoro-phenyl)-cyclohexyloxy]-7-chloro-21-1-isoquinolin- 1-one,
cis-644-(13Amind: prapyd)d (3cboodiug themel pioyidivine ry toxy P, Adtteimio- 2HsiSoquinolinl-one,
trans-6-[4-(1-Amino-propy1)-4-(3-bromo-pheny1)-cyclohexyloxy]-7-chloro-2H- 25isoquinolin-1-one,
Cis-6-[4-(1-Amino-propyl)-4-(3-methoxy)-phenyl)-cyclohexyloxy]-7-chloro-2Hisoquinolin-1-one,
trans-6-[438.-Amincepippytji- aqeerdith dsoppd of pigiaeclotee Rdlosppeichtdsot 2Hisoquinolin-1-one, 30
trans-614-(Amino-phenyl-methyl)-4-(441uoro-phenyl)-cyclohexyloxy]-7-chloro-2Hisoquinolin-1-one,
WO 2009/156100PCT/EP2009/004421 192 o
transB-[43-Anfnecmpatnd asedinads aeapiGlaitre kR Meersin lois-HodimBlin1-one,

trans-644-1=-Amino:3-methyl- -4-phenyl-cyclohexyloxy1-7-chloro-2H-isoquinolin-1- one,
5trans-64§m£@ﬁgﬁy$%é%y%- -phenyl-cyclo-hexyloxy]-7-chloro-21-1-isoquinolin-1- one,
trans-6-14-(1-Amino-lI-methyl-ethyl)-4-(4-fluoro-phenyl)-cyclohexyloxy)-7-chloro-2Hisoquinolin-1-one,
cis-644-(1-Aming-cyclopro %4- flugro-phenyl)-cyclghexyloxyl-7-chloro-2H- 10jsoquinolin-1-one,
Cio 644-(1Amints SO P B R o DA R b S CHESHS!
cis-644-(1NQ@f'c@s}am?ghéd;ﬁgwl)A-phenyI-cyclo-hexyloxy]-7-ch|oro-2H-isoquinolin-l- one,

cis-6-(4-[amino(cyclopropyl)methyl]-4-phenyi-cyclo-hexylioxy)-7-chloro-2H-isoquinolin-
10

38. A compound according to one of claims 1 to 35, wherein L is O(CH2)p.

39. A compound according to one of claims 1 to 38, whereinp is 0.

15 40. A compound according fo claim 1 selected from the group consisting of
6-[4-(1-Amino-propy!)-4-(4-fluoro-phenyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-
one, ' _
6-]4-(1-Amino-cyclopropyl)-4-phenyl-cyclohexyloxyl-7-chloro-2H-isoquinolin-1-one,
6-{[4-(1-aminopropyl)-4-phenylcyclohexylloxy}-7-chioroisoquinolin-1(2H)-one,

20  6{4-(1-Amino-butyl)4-phenyl-cyciohexyloxy]-7-chloro-2H-isoquinolin-1-one,
6-{4-(1-Amino-butyl)-4-(4-fluoro-phenyl)-cycio-hexyloxy]-7-chioro-2H-isoquinolin-1-one,
6-[4-(1-Amino-propyl)-4-(4-bromo-phenyl)-cyclohexyloxyl-7-chioro-2H-isoquinolin-1- |
one,
6-[4-(1-Amino-propyl)-4-(2-bromo-phenyl)-cyciohexyloxyl-7-chloro-2H-isoquinolin-1-

25 one,
8-[4-(1-Amino-propyl)-4-(4-trifiucromethyl-phenyl)-cyclo-hexyloxy}-7-chloro-2H-
isoquinolin-1-one,
6-{4-(1-Amino-propyl)-4-(2-fluoro-phenyl)-cyclohexyioxy]-7-chloro-2H-isoguinolin-1-
one,

30 6-[4-(1-Amino-propyl)-4-(2-chioro-phenyli)-cyciohexyloxyl-7-chloro-2H-isoquinolin-1-
one,

6-{4-(1-Amino-propyl)-4-phenyl-cyclohexyloxy]-7-methyl-2H-isoquinolin-1-one,



151-one,
Cis-6-[4-(1-Amino-propyl)-4-(4-isopropyl-phenyl)-cyclohexyloxy)-7-chloro-2Hisoquinolin-1-one,

cis-6-[4-(i-Ami I-propy-4-(4-fluoro-pheny-cyclohexylo>cy]-7-chlgrg-2Hisoquinolin-1-one, and
20 cis-6-[4- (r}]vﬁ%nﬂﬁ\g]ggr%yl) 4-phenyl-cyclohexyloxyl-4-bromo-7-chloro-2 %%aﬂ%%go h 21one their

stereoisomeric and/or tautomeric forms and/or pharmaceutically acceptable salts thereof. 25 42. A
compound according to claim 1 selected from the gogup consisting of
trans-6444(S)-Amino-phenyl-methyl)-4-phenyl-cyclohexyloxyl-7-chloro-2H-isoquinolinl-one,
trans-6444(R)-Amino-phenyl-methyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoquinolinl-one,
300i8-6-[46€($)ﬂl»ﬂrmmwny&m-mhefnﬁbmdﬂbl@vﬂﬂxy}ﬂymmehlds@wﬁe&wr@rnan -one,

ggog}fé'é déﬁ%%ﬁ@%ﬂﬁl ?1%1 PRCHYYS é(&ﬁaﬁ{‘; %y —Zﬁcﬁl e lg—ggo%n%ohn\/\{-cme

cis-614- ((S)EA(Hmvwoldmmmyhmmmm@pbaylytwdm:qﬂym@]—mmorai-?ﬁmmnmimm—bmne
-6444 | -1-

glcsls 64421 ) m&ﬁ%%\clzép ropﬁ%ﬁgﬁ%ﬁﬁﬁgﬁﬁﬁggﬂéw cﬁlfg-%ol%ro Bgémlj%flnoln(e)ne

cis-6414(SHAdfliforipcidprapiyhaithyhéatpiceyd-alssybxgusighaxsionyb 22eiagaiblin-1-one,

cis- 6144(@6%@?8"}91‘33?@ -4-phenyl-cyclohexyloxy1-7-chloro-2H-isoquinolin-1-one, 10
cis-6-[4-((R)-1-Amino-ethyf)-4-phenyl- éclohexyloxy] -7-chloro-2H- |soqumoI|n -1-one,

6-(4-[(S)-AnfEL AN SHARATPON A g HEBERRBRAV PRI Pl RS ShipRoTRT TS eREinlin-
644-[(R)-Anyne: (4-fluoro-phenyl)-methyll- cyclohexyloxy} 7-chloro-2H-isoquinolin-1- one,

e BT R A B T R A B e ctomeri
formstandéof4pttarmagstinsaiirdosiytnble satid-iharedie 9l 43yA GohipouPH-aeaprtiogntd -casn 1
cio 640 (LR O O Ny R R e R Syl amTele!
Cis-6-14-(bmemino-propyl)-4-(2,4-difluoro- phenyl) cycloheicyloxy]-7-chloro-2Hisoquinolin-1-one,
Rl el R ek b e e e L e
Ccis-6-[4-(1°A#nino-propyl)-4-(3,4-difluoro-phenyl)-cyclohexyloxy]-7-chloro-2Hisoquinolin-1-one,
15  6-[4-(1-Amino-propyl}-4-(3-methoxy)-phenyl}-cyclohexyloxyl-7-chloro-2H-isoquinolin-1-
one,
6-14-(1-Amino-propyl)-4-(3-bromo-phenyl)-cyclohexyloxy]-7-chioro-2H-isoquinofin-1-
one, ' '
6-[4-(1-Amino-2-methyl-propyl)-4-(4-flucro-phenyl)-cyclohexyloxyl-7-chloro-2H-
20  isoquinolin-1-one, or
6-[4-(1-Amino-propyl}-4-phenyl-cyclohexyloxyl-4-bromo-7-chloro-2H-isoquinolin-1-one,
their stereoisormeric and/or tautomeric forms and/or their pharmaceutically acceptable
salts thereof.

25 41. A compound according to claim 1 selected from the group consisting of
cis-6-[4~( 1-Amino-propyl}-4-(4-fluoro-phenyl)-cyclohexyloxy}-7-chloro-2H-isoquinolin-1-
one,
trans-8-{4-(1-amino-propyl)}4-(4-fluoro-phenyi)-cyclohexyloxy]-7-chloro-2H-isoquinolin-
1-on,

30 cis-6-[4-(1-Amino-cyclopropyl)-4-phenyl-cycichexyloxy]-7-chioro-2H-iscquinolin-1-one,
cis-6-{[4-(1-Amino-propyl}-4-phenyicyclohexyljoxy}-7-chioro-2H-isoquinolin-1-one,
trans-6-{4-(1-Amino-propyl}-4-phenyl)-cyclohexyloxyl}-7-chloro-2H-isoguinolin-1-one,



30cis-644-(1-Amino-propyl)-4-o-tolyl-cyclohexyloxyl-7-chloro-2H-Isoquinolin-1-one,
Ccis-6-[4-(1-Amino-propyl)-4-(2-trifluoromethoxy-phenylycyclohexyloxy]-7-chloro-2Hisoquinolin-1-one,
WO 2009/15 [EP2009/004421 194
cis-6-[4-(1-A§1§(?%%%§§-4-(4-ﬂuoro-3-methoxy-phenyl)-cyclohexyloxy]-{gﬁi%?(%g%iﬁ%‘&hinoIin-l-one,
Ccis-644-(1-Amino-propy1l)-4-(3-ethoxy-phenyl)-cyclohexyloxy)-7-chloro-2H-isoquinOlin1-one, 5
Cis-6-[4-(1-Amino-propyl)-4-(3-methoxy-4-methyl-pheny1)-cyclohexyloxy]-7-chloro-2Hisoquinolin-1-on
e, Cis-6-[4-(1-Amino-propyl)-4-(3,4-difluoro-phenyl)-cyclohexyloxy)-7-methyl-2Hisoquinolin-1-one,
Cis-6-[4-(1-Amino-propy1)4-(3,5-difluoro-phenyl)-cyclohexyloxy]-7-fluoro-2H- 10isoquinolin-1-one,
Cis-6-[4-(1eArBi-{1rapyib) b (@-dibeioypbrriyAaycia axsssybDilssadimpmibyloadisoquinolin-1-on
e, Cis-6-[4:(1-Aminp-propyl)-4- -difluoro-phenyl)-cyclo xyl-7-methoxy-2Hisoquinolin-1-one,
boie 0.4 T A e S AT SRADSIA S5Bmolin 2-ome,
cis-6-[4-(1sirbHid-{IrdpyibpbEyl)ifu@r-funathmherphayrl)-besldbeyyloxilofcBidrsddisatininolin-1-one
, cis-G-gb- 1-Am ino-1-methyl-ethyl)-4-(4-fluoro-p
heny1)-cyclohexyloxyl-7-chloro-2H20isoquinolin-1-one,

cis-6-}-(1AaRsb B dphmincR BlifitlpnenpheaydiondriiexykaybdreiicTocBibiscridisotitinolin-1-on
e, Cis-644-0)sAmino-propy04-(3,5-difluoro-phenyl)-cyclohexyloxy]-5-chloro-2Hisoquinolin-1-one,

250is-6-[4-(1-Arhino- ro_pyl)-4-(l3,5-difIuoro-phenyl&-cyclohexyloxy?-S,7-dimethyl-2H-
isoquinoliﬁli‘-%ﬁ‘éj("- min-propyl)-4-(4-bromo-phenyl)}-cyclohexyloxy]-7-chiore-2H-isoquinolin-1-

cis-6-[4-(Agnino-cyclopropyl-methyl)-4-(4-fluoro-pheny1)-cyclohexyloxy]-7-chloro-2Hisoquinolin-1-one,
cis-6-[4-(1-Am ino- _ ) o
ropyL)-4- (SIS BrRR LA RRETBRS sl sdeiotd AR 2bHEoBRR:( 1-Am

ino-fd dopyllebd 3-thfluoromethoxy-phenyl)-cyclohexyloxy]-7-chloro-2Hisoquinolin-1-one, WO
Ul Tiolle el R ————
isoquinolin-1-one, ,
cis-6-[4-(1-Amino-propyl}-4-(2-fluoro-phenyl)-cyclohexyloxy]-7-chloro-2H-iscquinolin-1-
one,

15 cis-6-[4-(1-Amino-propyl)-4-(2-chloro-phenyl)-cyclohexyloxy}-7-chioro-2H-isoquinofin-1-
one,
cis-6-[4-(1-Amino-propyl)-4-phenyi-cyclohexyloxy}-7-methyl-2H-isoquinolin-1-one,
cis-6-[4-(1-Amino-ethyl)-4-(4-fluoro-phenyl)-cycio-hexyloxy]-7-chloro-2H-isoquinolin-1-
one,

20  trans-6-[4-(1-Aminc-ethyl}-4-(4-fluoro-phenyl}-cyciohexyloxy]-7-chloro-2H-isoquinolin-
1-one, _
cis-6-[4-(1-Aminoc-propyl)-4-(3-bromo-phenyi)-cyclohexyloxy]-7-chioro-2H-isoquinolin-
1-one,
trans-6-{4-(1-Amino-propyl}-4-(3-bromo-phenyl)-cyclohexyloxy]-7-chloro-2H-

25 isoquinolin-1-one,
cis-6-[4-(1-Amino-propyl}-4-{3-methoxy)-phenyl)-cyciohexyloxy]-7-chioro-2H-
isoguinociin-1-one,
trans-6-[4-(1-Amino-propyl)-4-(3-methoxy-phenyl)-cyclohexyloxy}-7-chloro-2H-
isoguinolin-1-one,

30 trans-6-[4-(Amino-phenyl-methyl}-4-(4-fluoro-phenyl)-cyclohexyloxy]-7-chloro-2 H-
isoguinolin-1-one,



Cis-6-[4-(1-Amino-propyl)-4-(3-trifluoromethyl-phenyl)-cyclohexyloxy]-7-methyl-21-4-
isoquinolin-1-one, 5 cis-6-14-0 -Amino-propy0-4-phenyl-cyclohexyloxy]-7-fluoro-2H-isoquinolin-1-one,
cis-644-(1-Aw8%858§e/1§-4-phenyI-cycIohexonxyj-?-fIuoro-5-methyl-2H-iso uinolin-1- one,
Cis-644-(1-AMING-Propy1)-4-phenyl-cyclohexyloxy]-4-benzyl-7-chloro-2H-Rob BR8N 448 he, 10cis-4-0
-(1-Amino-propy1)-4-(7-chloro-1-oxo-1,2-dihydro-isoquinolin-6-yloxy)- cyclohexyli-benzonitrile, cis-3-
[1-(1-Amino-propy1)4-(7-chloro-1-oxo-1,2-dihydro-iggsiuinolin-6-yloxy)- cyclohexylThenzonitrile,
6-[cis-4-(1-Am ino-propyl)-4-(3-methanesulfonyl-phenyl)-cyclohexyloxy]-7-chloro-2H- 15isoquinolin-1
-one,

6-[(1S,46, 9@in3-ClA MiRGrER M joy! { 7- -Aiseguinek-1-one,
6-[(1R,4R,5R)-5-(£-Ammino-propyl)-g?glhﬁeny- icﬁ?c%%%%ﬁp@!g%{gﬂﬂgrﬁE%%%!ﬂmﬁin-l-one,

20 cis-6-[4'(P'Benzylam ino-propy1)-4-phenyl-cyclohexyloxy]-7-methy1-2H-isoq uinolin-1- one,
Cis-644-(1iRiatg v inanpirepg vk iyt bubg yaahrndpsydid HB A R daastinelisdqg @RBkin-1-
cis-7-Meth r%(-3644-(1-propylamino-propyl)-4-(3-trif|uoromethyl-phenyl)_cyclohexyloxy -
252H-isoquindlin-1-one, cis-6-[4-(1-Benzylamino-propyl)-4-phenyl-cyclohexyloxy]-7-chloro-211-isoq
uinol i5-1- wars-6id47(QAhlompbbm(itrsthyldbphsoybaymid-hépienitytioheaHbigdaitdtiaguinolin-1-
one, 30cisb 4-(1-Butylamino-propy1)-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
cis-7-Chloro- '-{4[1-(cyc|opropy|methyl-amino)-propyl]-4-p he nyl-cyclohexyloxy}-2Hisoquinolin-1-one,
WO 2009/88% 6o T1APIEDd/0ethpketiog)-4-(4-flucro-phenyl)-cyclohexyloxyl-7-chloro-2H-
Cis-614-(2;A4RINAaRHRPHad-(4-fluoro-phenyl)-cyclohexyloxyl-7-chloro-2H-isoquinolin-1- one,
Cis-644-(2-Amino-but I)-_4-(4-f|uoro-phebrgllylzéc clohexyloxy)-7-chloro-2H-isoquinolin-1- one, 5
cis-6-[4-(1FSRri4-0LiBiooaGIpRrapy| PR explekexy @Rbrochinsediinolin-1-one,
cis-61[@-(Lidwninachnriegnexy-propyl1)-4-(4-fluoro-phenylycyclohexyloxy]-7-chloro-2Hisoquinolin-1-one,
643-(1-Aminqép£% )(I 3-('4?1-flu§{;’§-pheny1§c clobutyloxy]-7-chloro-2H-isoquinolin-1-one, 10 and
643-(1-AnfiffoS Mc@e G-AtBrSHRERN %Y&[?ﬁ'@m%%]ﬁ%%%ﬁ%&m%ﬂﬁ-ﬂnﬁme,

cis-6-[4-(1-Amino-1-methyl-ethyl}-4-phenyl-cyclo-hexyloxy]-7-chloro-2H-isoquinolin-1-

one,

cis-6-(4-famino{cyciopropyl)methyi]-4-phenyl-cycio-hexylloxy)-7-chioro-ZH-isoquinolin-

18 1-one,

cis-6-[4-(1-Amino-propy!)}-4-(4-isopropyl-phenyl)-cyclohexyloxy]-7-chloro-2H-

isoquinolin-1-one,

cis—6~[4-(1-Aminb-2-methy[—pfopyl)—4-(4—ﬂuoro—~pheny!)~cyciohexyloxy}—?-chEoro—2H~

isoquinolin-1-one, and

20 cis-6-[4-(1-Amino-propyl)-4-phenyl-cyciohexyloxy}-4-bromo-7-chloro-2H-isoquinolin-1-
one,
their sterecisomeric and/or tautomeric forms and/or pharmaceutically acceptabie salts

thereof.

25 42. A compound according to claim 1 selected from the group consisting of
trans-6-[4-((S)-Amino-phenyl-methyl)-4-phenyl-cyclohexyloxyl]-7-chloro-2H-isoquinolin-
1-one, .

trans-6-[4-((R)-Amino-phenyi-methyl}-4-phenyl-cyciohexyloxy]-7-chloro-2H-isoquinolin-
1-one,

30  cis-6-[4-((S)-1-Amino-propyl)-4-phenyl-cyclohexyloxyl-7-chloro-2H-isoquinolin-1-one,

- cis-6-[4-((R)-1-Amino-propyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,



and their stereoisomeric and/or tautomeric forms and/or their pharmaceutically acceptable salts
thereof. 15 44. A compound according to claim 1 is selected from the group consisting of
cis-1-[4-(7-Ch_loro-isoq u in olin-6-yloxy)-1-(3,4-d ifluoro-phenyl)-cyclohexyll-propylam ine,
cis-l-[4-(7-Brg/rﬁ39|{§%]d’ 1Ablin-6-yloxy)-1-(3,4-difluoro-phenyl)-cyclohexyll- BEKsFEffiend421
cis-1-0-(3,5-Difluoro-phenyl)-4-(5,7-dimethyl-isoquinolin-6-yloxy)-cyclohexyll- 20 propylamine, cis-1 -0
-(3,5-DifIuoro-phenyl)-4-(7-f|uoro-5-methyl-isoquinpg -6-yloxy)-cyclohexyl]- propylamine,
cis-141-(3,4-Difluore-pheny1)-4-(7-fluoro-isoquinolin-6-yloxy)-cyclohexyg-propylamine,
cis-1-[4-(7-Chloro-isoquinolin-6-yloxy)-1-(3,5-difluoro-phenyl)-cyclohexylppropylamine,

2o0is. L HeloE 1) RGBS ety LI PRGRIhLYRRDE R RIRRYIM e,
cis-144-(7-Chloro-isoquinolin-6-yloxy)-1-phenyl-cyclohexyll-propylaming,
cis-1-[4-(5'5BHRAYILIS8Guinolin-6-yloxy)-1-phenyl-cyclohexyg-propylamine,

Cis-144-(7 druea-GRIARHD-Ey koM pl iR ayFuckaM b PERINARIING]- 7-chioro-2H-
cis-144-(5-Chloro- soqu|noI|n-6-y|oxy)-1-phenyI-cycIohexyg-propyIam|ne, .
300is-144-'?ﬁ$5fﬂb‘.1’16@5-?ﬂ'3ﬁ'1yl-isoquinoIin-6-y|oxy)-1-pheny|-cyclohexyli-propylamine,

cis-143-(7 dir@rid-{R ANt ErotopadpiHohermyhc eyl e ekl Lishloks-E1iMethyl-isog u
inolin-6-qui¥éﬁﬁ%ﬂﬁ_nﬂgﬁ clohexyl]-p ropyla m ine, WO 2009/156100PCT/EP2009/004421 197
cis-644-(1-Amino-propy1)-4-phenyl-cyclohexyloxy]-7-chloro-isoquinolin-1-ylamine,
[4-(1-Amirpsgpddy{PrAmineticioppiryiytpiyt)ehekpyidayaiohbnyioyypmitdorndH-
1.-Amin044551:-@ﬂggg;p@@/1)-4-(4-methoxy-phenyl)-cyclohexyg-isoquinoIin-6-yI-amine, and their
stereoisomeric and/or tautomeric forms and/or their pharmaceutically 5 acceptable salts thereof 45. A

compoundCicBdfdif)tb-Orminrielarbctepheo-aysighsxyiosylsthipas-2H-isoquinolin-1-one,
644-{b-AmgRoslrleOv-RiRocUHINoXpI 1@&&95@:%!3@9%&%@1&:&19%%8H;]q?;_in-1- 05

6-{4-[Amino-(4-methoxy-phenyl)-methyl]-cyclohexyloxy)-7-Chloro-2H-isoq one,

X
644-[Amin® Ifﬁbﬁ&mﬁﬂm&wﬁe&v&m@Qwawrc%sﬁw@mzs@m@oamis@ﬁei,noun-1-
614-(Aminsnp;tolyl-methyl)-cyclohexyloxy}-7-chloro-2H-isoquinolin-1-one, or

644-(Aming; l-methyl)-cyclohexyloxy]-7-chlgro-2H-isoquinolin-1-one, and their stereoisomeric
and/or tal:%{%' | Témﬁgoé@d%fﬁéﬂﬁéﬂﬁi%%ﬁmﬁiﬁﬂy%'3%@2‘@31575“%?{9@56\?‘1@’%?'Ncompound
accordinggoaslaim 1 is selected from the group consisting of

6-(412-Amings1- arg-phenyl)-ethyll-cyclohexyloxyl-7-chlarg-2H-isoquinolin-1-ope,

o A R sl Sre R Aol e
206-(411-Amfino-1-cyclopentyl-ethyll-cyclohexyloxy)-7-chloro-2H-isoquinolin-1-one,
6-(441-Any -RIRRYAS [sFARwAL 2HIRAAYNIBrA-9R€ s oquinal
L LA I D RGP poginoln-1-one,
6--(441-AFH%IEH{@B?%BW@WP&%%@WWWW@@@%@ﬁitﬂiﬁnem,

614-(1-Amino-propy1)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one, and 25
644-{Aming-cyclppropyl-methyp-cyclohexyloxy)-7-chloro-2H-isoquinolin-1-one, and their
stergéso%%ric &%%é%%%%%?%cm%t%%&%f-‘ th&F'BRgH HRB IREHPHERMEISNSMs thereof. 47.
A COn;IOOWﬁﬂ%ﬂnﬂ*ﬂi@ﬁr@tﬁ?’ﬁ*ﬁWmﬁfﬂﬁﬂﬁﬁ@@ﬂgﬁﬁb%ﬁ@i@%?r@&&ﬂliﬁgl)ﬁgﬁgc';?lé),f claims 1
to 46 for yse asamedicament. 195 48, Use of at least.one mpugﬁo mula (I) and/or a
pharmacéﬁ%cgailfggggi‘a?{g%]%%%ﬁﬁmjeégf%@@8?&?9 ) H&Y&f‘gﬁ‘&ﬁio '%I BFBradiucing a
medicamdsrguinolin-1-one,
cis-6-{4-(1 -Amino-propyl)-4-(4-flucro-2-methyl-phenyljcyclohexyloxy]-7-chloro-2H-
25  iscquinolin-1-one,
cis-8-[4-(1-Amino-propyl)-4-(3,5-difluoro-phenyl)-cyciohexyloxy]-7-chloro-2H-
isoguinolin-1-one,
cis-6-{4—(1~Amino-propyi)—4—(3,4~diﬂuoro~pheny£)~cyc!ohexyioxy]-?-chIoro—2H-
isoquinolin-1-one,
30  cis-6-[4-(1-Amino-propyl)-4-o-tolyl-cyclohexyloxy]-7-chloro-2 H-isoquinolin-1-one,
cis-6-{4-(1 ~Amino-propy!)-4*(2-triﬂuoromethoxy-phenyl)~cyclohexy!oxy]~7-chioro-2H-
isoquinolin-1-one,



49. Use of at least one compound of formula (I) and/or a pharmaceutically acceptable salt thereof
according to one of claims 1 to 46 for the treatment and/or prevention of hypertension, pulmonary
hypertension“g)&g %5}11%/([%3 tension, retinopathy, glaucoma, peripheral circulatory disorder, peripheral
arterial occlusive disease {PAOD), coronary heart disease, angina pectori8CREZRMAYPEttbphy, heart
failure, ischemic diseases, ischemic organ failure (end organ damage), fibroid lung, fibroid liver, liver
failure, nephropathy, renal failure, fibroid kidney, repgkglomeruloscierosis, organ hypertrophy, asthma,
chronic obstructive pulmonary disease (COPD), adult respiratory distress syndrome, thrombotic
disorders, stroke, cerebral vasospasm, cerebral ischemia, pain, neuronal degeneration, spinal cord

injury, Alzhginge{s @iseaae-BrepyRuLeiBrerneiaba rHian-eRdorERAXS Y NGIBRS oH-
arteriosclerosis,, ‘%afst tic hypertrophy, diabetes and complications’of diabetes, metabolic syndrome,
blood vessaPPELtENEsisCltherosclerosis, inflammation, autoimmune diseases, AIDS, osteopathy,

infection otidiglptiye-Kattouitboyl cleice SRRFIDREAHSCRANSIAB BRLOYESSiRImaIR- USe Of a
compound,of formula (1) and/or a pharmaceutically acceptable salt thereof according to one of claims 1
to 46 in the manufacture of a medicament for the treatment and/or prevention of hypertension,

pulmoharyckaPelde(isimijrfibomplijet- (drerdititune-drepiingbptinnyipratiaioxgislyjonicrobsirpgtive
pulmonary;dj &Egc;pgr@ cerebral vasospasm, pain, spinal cord injury, erectile dysfunction, blood
vessel restenosis, or cancer development and progression. 51. Use of a compound of formula (1)
and/or a pRErSritdititaipascepthstd 3ditdifioaiof plieoyiny tioexyloiylairmatiyl4diHn the manufacture
of a medicamanhpnceiative approaches associated with stem cell or induced pluripotent stem cell
treatment, improvement of recognition or for treatment or prevention of depression, epilepsy, fibroid

heart, rendl'i&pifiad-AEtRSsRICRWIfohisAifluarapiankiciyciabamiexddrisierardstel stenosis or lipid

disorgigrs. §§&ﬁ,t‘p;2;mqrm£tgﬁé,ament comprising an effective ampunt of at least one compound of formula

pharmace SOELI oG BB A REP IR B oSN TUPERC AN o

other activieoqgiedignisone,
cis-8-[4-(1-Amino-propyl)-4-(3,5-difluoro-phenyl)-cyclohexyloxy}-7-methoxy-2H-
isoquinolin-1-one,

15 cis-8-[4-(1-Amino-propyi}-4-(2-methoxy-phenyl)-cyclohexyloxy}-7-chioro-2H
isoquinolin-1-one,
cis-6-{4-(1-Amino-propyl)-4-(4-trifiucro-methoxy-phenyl)-cyclohexyloxyl-7-chioro-2H-
isoquinolin-1-one,
cis-8-[4-(1-Amino-1-methyl-ethyl)-4-(4-fluoro-phenyl)-cycichexyloxy]-7-chloro-2H-

20  isoquinolin-1-one,
cis-6-{4-(1-Amino-propyl)-4-(3,5-difluoro-phenyl)-cyclohexyloxy]-4-benzyl-7-chioro-2H-
isoguinolin-1-one,
cis-6-[4-(1-Amino-propyl}-4-(3,5-difluoro-phenyl)-cyclohexyloxy]-5-chioro-2H-
isoguinoclin-1-one,

25 cis-6-[4-(1-Amino-propyl)-4-(3,5-difluoro-phenyl)-cyclohexyloxy]-5, 7-dimethyl-2H-
isoquinolin-1-one,
cis-6-{4-(Amino-cyclopropyl-methyl)-4-(4-fluoro-phenyl)-cyclohexyloxy}-7-chioro-2H-
isoquinolin-1-one,
cis-6-[4-( 1-Amino-propy))-4-(3-trifluoromethyl-phenyl)-cyciohexyloxy]-7-chioro-2H-

30 isoquinolin-1-one,
cis-6-{4-(1 -Amino-propyl)-4-(3-trifluoromethoxy-phenyl)-cyclohexyloxyl-7-chioro-2H-
isoquinolin-1-one,
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cis-8-[4-(1-Amino-prapyl)-4-(3-trifluoromethoxy-phenyl)-cyclohexyloxy]-7-methyl-2H-
isoquinolin-1-one, '
cis-6-[4-(1-Amino-propyl)-4-(3-trifluoromethyl-phenyl)-cyciohexyloxy]-7-methyl-2H-
isoquinolin-1-one,
cis-6-[4-(1-Amino-propyl)-4-phenyl-cyclohexyloxy]-7-fiuoro-2H-isoquinolin-1-one,
cis-6-[4-(1-Amino-propyl)-4-phenyl-cyclohexyloxy]-7-fluoro-5-methyl-2H-isoquinolin-1-
one, _
cis-6-[4-(1-Amino-propyl)-4-phenyl-cyciohexyloxyl-4-benzyl-7-chloro-2H-isoquinolin-1-
one,

cis-4-[1-(1-Amino-propyl)-4-(7-chloro-1-oxo-1,2-dihydro-isoguinolin-6-yloxy)-
cyciohexyl}-benzonitrile,

cis-3- [1-(1-Amino-propyl)-4-(7-chloro-1-oxo-1,2-dihydro-isoquinolin-6-yloxy)-
cyciohexyllbenzonitrile,
6-[cis-4-(1-Amino-propyl)-4-(3-methanesulfonyl-phenyl}-cycichexyloxy]-7-chloro-2H-
isoquinolin-1-one,

6-[(15,45,55)-5-(1-Amino-propyl}-5-phenyl-bicyclo[2.2. 1]hept-2-yioxy]-7-chloro-2H-
isoguinolin-1-one,

6-[{1R,4R,5R)-5-(1-Amino-propyi}-5-phenyi-bicyclo[2.2. 1]hept-2-yloxy]-7-chloro-2H-
isoquinoiin-1-one,
cis-6-{4-(1-Benzylamino-propyl)-4-phenyl-cyciohexyloxy]-7-methyl-2H-isoquinolin-1-
one,
cis-6-{4-(1-Diethylamino-propyl}-4-phenyl-cyclohexyloxy}-7-methyl-2H-isoquinoiin-1-
one,
cis-7-Methyl-8-[4-(1-propylamino-propyl}-4-(3-trifluoromethyl-phenyl)-cyclohexyloxy}-
2H-isoquinolin-1-one,
cis-6-{4-(1-Benzylamino-propyl)-4-phenyl-cyclohexyloxy}-7-chioro-2H-isoquinolin-1-
one,
cis-7-Chioro-6-[4-(1-isobutylamino-propyl)-4-phenyl-cyclohexyloxy}-2H-isoguinolin-1-
one,
cis-6-[4-(1-Butylamino-propyt)-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
cis-7-Chloro-6-{4-[1-(cyclopropyimethyl-amino)-propyl]-4-phenyl-cyciohexyloxy}-2H-
isoquinolin-1-one,
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cis-6-{4-(2-Amino-propyl}-4-(4-fluoro-phenyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-
one,
cis-6-[4-(2-Amino-butyi)-4-(4-flucro-phenyl)-cyclohexyloxyl-7-chloro-2H-isoquinolin-1-
one, |
cis-6-[4-(1-Amino-2-fluoro-ethyl)-4-(4-fluoro-phenyl)-cyclohexyloxyl-7-chioro-2H-
isoguinolin-t-one, _

cis-6-{4-(1 -Amino-3~methoxy—propyt)—4~(4—ﬂuoro-bﬁényl)—cycIohexylcxy]~?~chioro-2H-
isoquinolin-1-one,

8-[3-(1-Amino-propyl)-3-(4-fluoro-phenyl)-cyclobutyloxy]-7-chloro-2H-isoquinolin-1-one,

“and

8-[3-(1~Amino-propyl)—3—(4éﬂuoro-phenyl)ncyc!opentyioxy]-?-chioro—2H-isoquinoiin-‘l-
one, '

and their sterecisomeric and/or tautomeric forms and/or their pharmaceutically
acceptable salts thereof.

44. A compound according to claim 1 is selected from the group consisting of
cis-1-[4-(7-Chloro-isoquinolin-8-yloxy)-1-(3,4-difluoro-phenyl)-cyciohexyl}-propylamine,
cis-1-[4-(7-Bromo-isoquinolin-6-yloxy)-1-(3,4-difluoro-phenyl)-cyclohexyl}-propylamine,
cis-1-[1-(3,5-Difluoro-phenyl)-4-(5,7-dimethyl-isoquinolin-8-yloxy)-cycliohexyl}-
propylamine,
cis-1-{1-(3,5-Diflucro-phenyl)-4-(7-fluoro-5-methyl-isoquinolin-8-yioxy)-cyclohexyl]-
propylamine,
cis-1-[1-(3,4-Difluoro-phenyl)-4-(7-flucro-isoquinolin-6-yloxy)-cyclohexyl]-propylamine,
cis-1-{4-(7-Chloro-isoquinolin-6-yloxy)-1-(3,5-difluoro-phenyl}-cyclohexyi]-propylamine,
cis-1-[4-(5-Chloro-isoquinolin-8-yloxy)-1-(3,5-difluoro-phenyl}-cyclohexyl]-propylamine,
cis-1-[4-(7-Chloro-isoquinolin-8-yloxy)-1-phenyl-cyclohexyl}-propylamine,
cis-1-[4-(5,7-Dimethyl-isoquinolin-8-yloxy)-1-phenyl-cyclohexyll-propylamine,
cis~1-[4~(7-Fluoro-isoquinolin-6-yloxy)-1-phenyl-cyclohexyl]-propylamine,
cis-1-[4-(5-Chioro-isoquinoiin-6-yloxy)-1-phenyl-cyclohexyll-propylamine,
cis-1-[4-(7-Fluoro-5-methyi-isoquinolin-6-yloxy)-1-phenyl-cyclohexyl}-propytamine,
cis-1-[4-(7-Bromo-isoquinolin-6-yloxy)-1-phenyl-cyciohexyll-propylamine,
cis-1-[4-(7-Methyl-isoquinolin-6-yloxy)-1-phenyl-cyclohexyll-propylamine,
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cis—6—[4-(1-Amino-propy!)~4~phenyi—cycIohexyloxy]~7-chloro—isoquinoiin—1—ylamine,
[4-(1-Amino-propyl)-4-(4-methoxy-phenyl)-cyclohexyl}-isoquinolin-6-yl-amine, and
1-Amino-[4-(1-amino-propyl)-4-(4-methoxy-phenyl}-cyclohexyll-isoquinolin-6-yl-amine,
and their stereoisomeric and/or tautomeric forms and/or their pharmaceutically
acceptable salts thereof.

45. A compound according to claim 1 selected from the group consisting of
6-[4-(1-Amino-1-phenyl-ethyl)-cyciohexyloxy]-7-chloro-2H-isoquinolin-1-one,
8-{4-[Amino-(4-methoxy-phenyl)-methyl}-cyciohexyloxy}-7-chloro-2H-isoquinolin-1-one,
8-{4-[Amino-(4-fluoro-phenyl)}-methyl]-cyciohexyloxy}-7-chloro-2H-isoquinoiin-1-one,
6-[4-(Amino—p-tolylm_methyl)-cyclohexy!oxy]-?—chioro—2H-isoquinoiin-1-one, or
8—{4-(Amino—pheny!i'methy!)~cyclohexyioxy]-7-chloro—2H~isoquinoiin-—1 ~one,

and their stereoisomeric and/or tautomeric forms and!of their pharmaceutically
acceptable salts thereof.

46. A ¢ompound according to claim 1 is selected from the group consisting of
6-{4-[1-Amino-1-(4-fluoro-phenyl)-ethyi]-cyclohexyloxy}-7-chioro-2H-isoguinolin-1-one,
6-{4-{1-Amino-1-(4-methoxy-phenyi}-ethyl}-cyclohexyloxy}-7-chloro-2H-isoquinolin-1-
one,
8-{4-[1-Amino-1-cyclopentyl-ethyl}-cyclohexyloxy}-7-chloro-2H-isoquinolin-1-one,
6-{4-{1-Amino-1-ethyl-propyl]-cyciohexyloxy}-7-chioro-2H-isoquinolin-1-one,
6-{4-[1-Amino-1-cyclopropyl-ethyl]-cyclohexyloxy}-7-chloro-2H-isoquinotin-1-one,
6-{4-]1-Amino-1-n-propyl-ethyl}-cyclohexyloxy}-7-chloro-2H-isoquinolin-1-one,
6-[4-(1-Amino-propyl)-cyclohexyloxyl-7-chloro-2H-isoquinolin-1-oneg, and
6-{4-(Amino-cyclopropyl-methyl)-cyclohexyloxy]-7-chloro-2H-isoquinoiin-1-one,

and their sterecisomeric and/or tautomeric forms and/or their pharmaceutically

acceptable salts thereof.

47. A compound of formula (I} and/or its phammaceutically acceptable salt according
to one of claims 1 to 46 for use as a medicament.
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48 Use of at lzast one compound of formuta (1) and/or a phamaceutically

acceptable salt thereof according to one of claims 1 to 46 for producing a medicament.

49.. Use of at lezst one compound of formutla (f) and/or a pharmaceutically
acceptable salt thereof aécording to.oné of claims 1 to 46 for the treatment and/or
prevention of hypertension, puimonary hypertension, ocular hypertension, réﬁr—i'opathy,
glaucoma, peripheral circutatory disorder, peripheral arterial occlusive disease
{PAQD), coronary heart disease, -angina pectoris, heart hypertrophy, heart failure,
ischemic diseases, ischemic organ failure {(end organ damage) fibroid iung, fi bro1d
fiver, fiver failure nephrcpathy, renal fallure, fibroid kidney, renal giamnruioscinroszs
prgan hypertrophy, asthma, chronic obstructive puimonary disease (COPD), adult
resp:r_gtory_d:stress syndrome, thrombotic disorders, stroke, cerebral vasospasm,
cerebral ischarﬁia, pain, neuronal degeneration, spinal cord injury, Alzheimear's
disease, premature birth, erectile dysfunction, endocrine dysfunciions, arteriosclerosis,
prostatic hyperirophy, diabetes and camplications of diabetes, metabolic syndrome,
blood vesse! restenosis, atherosclerosis, inflammation, autoimmune diseases, AIDS,
osteopathy, infection of digestive tracts witﬁ bacieria, sepsis or cancer development

and progression.

50. Use of a compound of formula () and/or a pharmaceufically acceptabie salt
thereof according to one of claims 1 to 46 in the manufacture of a medicament for the treatment and/or prevention of
hypertension, pulmonary hypertension, fibroid liver, fiver failure, nephropathy, renal
failure, chronic obstructive puimonary disease (COPD), cerebral vasospasm, pain,
spinal cord injury, erectile dysfunciion, blood vessel resténosis, or cancer development
and prcgress'ton'.
51. Use of a compound of formula (I} and/or a pharmaceutically accepiable salt
thereof according to one of clams 1 to 46 in the manufacture of a medicament for curative approaches associated with
stem cell or induced pluripotent stem cell treatment, improvement of resognition or for
treatment or preveniion of depression, epilepsy, fibroid heart, renal papillary necrosis,
tubuio-interstitial dysfunction, muliiple sclerosis, vessel sienosis or lipid disorders.
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52. | A medicament comprising an effective amount of at least one compound of
formula (I} and/or a pharmacologically acceptable salt thereof according to one of
claims 1 to 46, pharmaceutically tolerated excipients and carriers and, where

appropriate, further additives and/or other active ingredients.



