WO 2009/156099PCT/EP2009/004420 1 6-substituted isoquinolines and isoquinolinones The present
invention rela{géjﬁ)og%@glsoqulnollne and isoquinolinone derivatives, their, prenaiatiop and their use in
the treatment and/or prevention of diseases related to the 5 inhibition of Rho-kinase and/or of
Rho-kinase mediated phosphorylation of myosin light chain phosphatase. Activation of a small
GTPase RhoA upon agonist stimulation results in ¢onversion 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- klnaseé_)ilt and Rho- klna 2, are wn. Rho-kinase 2 is expressed in vascular smooth

muscle celSRFUH f?&?é'l’?%ﬁ%esA%f PPy S?ﬁnase 2 by the active GTP-bound RhoA leads to

calcium sensitization of smooth muscle cells through phosphorylation-mediated inhibition of the

myosin 'ighﬁ@aies@kwm@ﬁf@megiaéty&rmhe RDINSAnE aHPEeR hdmR Aetiviyvalsmiesin
regulatory light chaln% Uehata et al. Nature 1997 38§ 990-994). It| nown th;ﬁﬁlz%#)ﬁon?ase IS

involved in /588N ACHIRCSH %?ﬁdrhﬁ"%e e'vgfgp?ﬁ fof 8f7i§8 %?1 IREIMY < Fcle

hyperchntradtibitiiofGeéleha-kinakeladqipt. & Rixetir2Ge5n08atalphtoniByratinchibispsotlightuscle
contractlonc%g,g,g Akiaa. J. Resp. 20Cell Mol. Biol. 1999, 20, 1190-1200), asthma (Setoguchi et al.
Br. J. Pharmacol. 20 1 132, 111-118; Nakahara et al. Eur. J. Pharmac. 2000, 389, 103-106) and
chronic obstructive pulmonary disease (COPD, Maruoka et al. Nippon Rinsho, 1999 , 57, 1982-1987),
hypertensimpu{maﬁwﬁwﬂ&ﬁ%ﬁﬂﬁaﬂm&mﬁmg&aﬁ Id&atﬂ&ﬁlﬁ’é;&lﬂt@%&ﬁ@el‘dhhadfet al. Nature

1997, 389, d oc lar | e sure (Honjo et al.
Invest. Opht af\ ts);z éYEZ%)@g %% ?@Z@%Zt ﬁﬁ%{% dys ungﬁ%’f 5&) e;[4 glwgur.\].
PharrﬁﬁcolSQMLEMQ, ingdagndagivatimaziimetsieass igafmsoBhokmses ,
Szimoléawazﬁ%admésé?@r@iewd Wmmk@@@@eﬂ&e@édm%g&@m@awu niﬂ@zgleiaétmr/lpertlension-l
induced, non- c ¢ he ies, ren ure eral arteria
occlusweo"f’égia 6@&@%&?\7%&?%@ &I%E)‘ H{f@ﬁ%% qégcﬁcg%él‘ji% 8352% eycg‘gardlal '
infarction (Becaicjuretessitiration. of, WMCWSBWUQBQM@HQMD&FB&C@MIatlon 2004,
109, 2234- G UrIRg SRR LARSONRRASSRG ERLANIMARR S il re

(Yamakawa et al. Hyperten5|on2 00, 35 Physiol. Cell Ph)ésml 2006, 290,

Co61668; kR AP OCTKRRR B otERY gt sha. (9?2753 ebAniAMiR d1Hisd82e 98k &fdsclerosis,

restenosis (Pacaud et al. Arch. Mal. Coeur 2005, 98, 249-254; Retzer et al. FEBS Lett. 2000, 466,

70-74; Negpig gt ol & BIoceun BIOROYS, RS i AU AR38N 267 4heklappiRgnfliabetic

compllcatlons glucose utilization and metab olic syndrome Sandu et al. Diabetes 2 OO 49, 2178-2189

: Maeda et @i n@em@tﬁwe%rzoemmewmwgaa iy dRokina pletlild: drertiRasSunction
(Chltaley etzebs\lemrﬁ;memﬁoe R06Ehial QR Duselinepatayticiiprostitianl immunddigeases, AIDS,
osteopQros in u n era 0 tero IS tral ervous disorders
such a9§ neﬁ%ﬁ%ggdgﬁe]% ibna q§%8|§%®0r05¥ Inj jur % Hera et a?rp?lclﬁeu‘?ogurg %@%4 101),

cerebral ischénid ‘(Uéﬁa?@'é‘%hﬂra\ﬁta?eﬁ@w %@3’79’903@@@, @%ﬁoﬁ@élcﬁif@ng&hm 69, 1441-1453;

Hitomi et alyh iR, Sifle 20PReffy HAdOR00raMARAIRLEEL INpRHAIRIASSe Plrainagol. 2000, 35,
203-211), cerebral ato et al. Circ. 15 Res, 2000, 87,

T R e e BT

Inoue et al.3V4tB%2, ilebladiatal 0010 1 992- 388) BRI havlddigektiveybrerbensidtn dacteria (WO

98/06483), %qroq%\f%m&%ma@%%@%e@%% BEQPIRHAMNBEFRHARBIIORELRAY Kitase has been
shown to inhibit tumor ceBé;wath and metastasis (Itch et al. Nature Medicine 20 1999, 5, 221-225;

Somlyo etafszﬂft?he‘H) 21 gl gy Sfﬁﬁﬁﬁm@t%tﬂﬁ%ﬂ EB9IMacglogePrpd %U’d’? da et al.
Biochem. Biaphymdresivzammotin e?80Qi2a8ht33R002, 105, 154547, Shimokawa et al. J. '

Cardiovasc. Pharmacol. 2002, 40, 761-761), nephropathy, including hypertension-
induced, non-hypertension-induced, and diabetic nephropathies, renal failure and

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, 129-140, Hattori et al. Circulation 2004, 109, 2234-2238), cardiac hypertrophy



640; Gingras et al. Biochem. J. 2000, 348, 273-280), vascular smooth muscle cell proliferation and
motility (Tamggy, efdhsbelic. Res. 1999, 84, 1186-1193; Tangkijvanich eba:Athesasaarosis 2001, 155,
321-327), endothelial cell proliferation, endothelial cell 25 retraction 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 Bif. 2000, 150, 797-806), thrombotic disorders
(Kikkawa et al. FEBS Lett. 2000, 466, 70-74; Bauer et al. Blood 1999, 94, 1665-1672; Klages et al. J.

Cell Biol. 1999,144, 745-754: Retzer gt al. Cell Si 2-64 leukocyte aggregation
(Kawaguchi tfg\i.ufu@%. 5%1%‘?%8%5'2 %56%'-%?) §%gg§d§)%%%%ﬁ%§§zg&?%)n%n§lzgﬂj .J:fmmunol. 2003,
171, 1023RinB#! Seeithbysidadnas c220. SaAIS68oKisbioxt al6Birarietier308fkhlde# &t induced
p'“';?fOteth?‘@ﬂ‘l,l Es#bllﬁﬁtﬁéaM&%@Qé@léé@&%%a&w&@%@@%@a%mlggﬂ &Q:t‘@ﬂﬂaf.e!' interaotlztion,
proliferation, cell cycle progression, gene regu , Migration, acti skeleton mogdulation, an
related ap&%{f&%éggpaafd\/?a%ﬁﬁy%fﬁlg}'efggg&eg’%ﬁgs%%c?@%l i) T9VE 8 &optosis,
differegtiat@iocicewcBipshent RgenEonuduta ti@@Sn G 62 th)mdabebee tieietihosting and invasion 5
(Krawetz el Bloisse 000 3433047 laasomrshaloMel GueRioe: Ry gRS, PAID

19235204 ; Heng Tissu€ Cell 2009, PMID: 19261317; Arnsdorf et al. J. Cell. Sci. 2009, 122, 546-553,
Kim et al. 290 RIR13864 857 Maadagd pinferll Medh A tHe I r@SeraiHALTYRIRABR: (Royal et al.
Mol. Biol. Ggjl 2200k bledil8yiiRitichaiagiey at al. KallBiMc2000: 20071 77517822Nasszi et al. Am.
J. Physiol. Renal. 10Physiol. 2003, 284. 911-924; or. I e 2004, 131,2641-2651;
Wells etal. CEIPRH: Ef/(?(%’l?ea etoh’ 88&}%%?19@8?1%% u %%‘%f?%g%ﬁé ot t‘66,66, 9527-9534; Fan
et al. Mol Biwt{@uttiors07.91 Byn@eBlagiomniiv eepirabRArBE RYSI20DHSSMWEIPSHCNES; Giehl etal.
Ceélstissqegu@;gaaégg,q@égﬁfsgr@gp%@b&%@;ﬂﬁiﬂg&@%@d%ﬁé@u.mf&ﬁgampaszamfi%l),
and bone resorption 15 (Chellajah et al. J. Bipl. Chem il 6-29097 H exchange
transport S}Qt‘émﬁﬁm{%ﬁ'ﬁiﬁ% 'ﬁgﬁfaefegﬁ?‘é\lu?.{&fﬁﬁ%%%%%’l g ggg#% 40%5',?t a%g)!%gffilzheimer's
disease (ZBol 20|, By idhtt DETR, 01t - Life Bciaddlif ActR2@dIPukamasait gt #iol. Chem.,

1998, 275 PR4ganath. PRYRaEBICF068! /e seshonsecaiution wlssasatis{analipganshis effects on
lipid metabolism (Lin et al. Circ. Res. 202003, 92, 1 96-304{3I Therefore, a compound having inhibitory

: 003 :
effect'én RRESKAIIGe 3hd/Br-8RMRKETKG A NRYasHEPRHED o‘f‘?iﬁﬁﬂi"bﬁ?ﬁﬁ@é’i‘n $i§ht chain
phosphatageugopstialdain iatsaatnee at. &l arspiavenBo0Sof 84rdit Vatsiu|dnarslatah-Batdievascular

diseases Iyoiing Blios 2 135125 IRRIEAIPCRIIRI0UIAN AiRFRSBIcAL SRdigh Rsaggpnsion.

pulmonaryrﬂypertensmn, ocular hypértension, retinopathy, and glaucoma, peripheral circulatory
disorder, perpRE VR HRIGRrEXIRSSIR (PRRIASIE MKBRIRN gt Bsas&ingfG HaDectoris, heart
hypertrophyebearbion wanissnamiciee asentrisaiemitaergen (aturet@nnatiganeddmziage), fibroid lung,

and ARber i B A Lt O rohat o e s B mertrophy.
asthma, ché5fic anginaaspeds fUrhisiseet aliSiaseec BRbhyadRreseSpimmnhy- 3868y RdPome, WO
2009/156089REHER2 QP 0BHAREA. threntootia glisprdess) sitekeifaipinhasasaasm, cerebral
Ischemia, ppargfffeeré%'on 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 retraction and motility (Oikawa et al. Biochem. Biophys. Res. Commun. 2000, 269,
833-640), stress fiber formation (Kimura et éf. Science 1987, 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 1998, 94, 1665-1672; Klages et al. J.
Cell Biol. 1999,144, 745-754; Retzer et al. Cell Signal 2000,12, 645-648) and
30 leukocyte aggregation (Kawaguchi et al. Eljr. 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



‘neuropathic pain, neuronal degeneration, spinal cord injury, Alzheimer's disease, premature birth,
erectile dysfupefiggsenreiacrine dysfunctions, arteriosclerosis, prostatic pypgsephy.diabetes and
complications of diabetes, metabolic syndrome, blood 5 vessel restenosis, atherosclerosis,
inflammation, autoimmune diseases, AIDS, osteopathy such as osteoporosis, infection of digestive
tracts with bacteria, sepsis, cancer development ahd progression, e.g. cancers of the breast, colon,
prostate, ovaries, brain and Iung and their metastases. Moreover, a compound having inhibitory effect

on Rho-kinas sef Lin 10 ive a ogjated with st Il or induced
plurlpotenrt‘bs‘-t‘eler%y celPtrea r%een ﬁbacrové F’fér ]ér‘é’é‘og&ﬁ?ngﬁ %ﬁ’ ge'st"sttrg)(i}'at egﬁzt E?S%[‘?)[E'e.z’tv(téa%rit|on of fibroid

heart, depreigsiiionepipsyt tsapn iy o8yl @ RRE1SALIAN I TURRNEPIMltiple sclerosis,
asivele refyi#iisroan falates rrefisst] Pl

vessel Steggﬁlﬁfé@rréwweg@m&dsﬁﬁé%@w %%%HQ&F@SIQ—%%RQMM% describes

isoquinoline-5-sulfonamide derﬁ\éﬁélveso ti # sub tituted b H %&6 -0-(CH2)Q_6-, a

e P A N e e A

2004/ 506 3oBatzaiad) BGFshes il ﬂﬂoaﬁfg.@‘@‘ ti8=Rbgskintsk MdliliReprzbUdkiv2@088ying an ether

orester g gw,ﬂc'ﬁ @Ea%ﬂ%'tt%hgfmédé@éﬂwﬁée ﬁmaW@z%%#O%?X&ﬁ)&%a%ﬁwﬁ'tzéinescr'bes
-0-(Co-C1 %glkéoheteroa é substituted cyclohexyl derivatives useful for the treatment of microbial

infections. 9808 IR Himer RoStam frrlti2R08 9 6s 18 etiPlo MPRURIRR RNt of diseases
caused bydpeiiekacterspuansachasitureRonpletgashitis Banageibzodoer THe dsetidsaline derivatives

may be su stlt ted.b ition.a refer ly upstitut
X-[(C1-C6)a Cffgyfa%e ?ﬁ%@v’ﬁ%‘?’e. 6 P 3%53%3%?%’ rﬁgasrb'géénya%)%%\r(oa heterocycllc group. 30

WO zcwog/fmg@gﬁ@ﬁ?gﬂzo@%mmugrs @8@'8@9"@@?@’4@%‘! KA cloked84s 8 and/or PDGF
receptor inAjBjOES atsefll fmati‘nmmﬂege@&mndﬁsr@mgomnowm%p&zﬂmw@mias".Ar I-X-Arll"

' may be AR B s oy L B oo AT 8 B Bifhers an
optionally $ub8fRited1CB2ZEmMBdRicyity itakdiedishbisreeyEigayst@fNAWBR088/030791 (Merck &
Co.) genergallyesaniie SasPRiassilrReEn2n08! W'Q&@ﬁi@éﬁ‘%&f@%ﬁ@%ﬁ jac arrhythmias,

stroke, congestive heart failure etc. isoquinolone derivatives which are optionally substituted in
6- pos']iﬁon &f‘ﬁ’ll_ﬁ’anﬁtﬂ (éFQ—:‘%)Bbﬂﬁh%m%? B F RO 1 Brh, Nl RN nﬁ?@%l 0)cycloalkyl
residue opsigstaity stiostitut €idmeadlRbilE SR, Eﬂneﬂeﬁ’hﬁﬁﬂmnd RBD,May, adpdiigen, (C1-C6)alkyl etc.;

ot PSRBT dfeeedAng & ureiineLoshya gy aetkor sealRAdRongRERl, heterocyli

ring with 1 eteroatoms; and are substituted by a directly bound optionally substituted aryl or
heteroaryl Wr\&%tﬁtﬁba& bﬁiﬂbQ@@W@%@@%W@kﬁ@ @b%%@?@éﬂvﬂ%%‘&?ﬁ%s as
potassium whamaedihiitpsfelife dreatsemiat oariiie metiibiraiag. steake, Coogretve heart failure

etc. %%quni%b jl\é%%vg&\ghlch may be substituted by hydroxy in the 1-position and are
optionally substitlited in"6-position by a group (CReRf)pOR43 wherein p may be zero, 20 and R43 is

e.g. a (C3-CiO)cycloalkyl residue optionally substituted by NR51R52,
Therefore, a compound having inhibitory effect on Rho-kinase and/or on Rho-kinase

mediated phosphorylation of myosin light chain phosphatase is useful for the treatment
and/or prevention of cardiovascular and non-cardiovascular diseases involving Rho-

25 kinase as the primary or secondary disease cause, like hypertension, puimb'nary
hypertension, ocular hypertension, retinopathy, and giaucoma, peripheral circulatory
disorder, peripheral arierial ocbiusive 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, inciuding

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



wherein R51 and R52 may be hydrogen, (C1-C6)alkyl etc.; or R43 is a group R81 defined as a 4-6
membered uRggtiRied9s saturated monocyck heterocylic ring with 1, 2-8:@deligigF@atoms; and are
substituted by a directly bound optionally substituted aryl or heteroaryl ring in the 4-position. 25
W02003/053330 (Ube) generically describes isoquinolone derivatives of the formula {aromatic ring} -
C(R)(R)(NH2) WO 2009/156099PCDEP2009/004420 6 as Rho-kinase inhibitors. WO 2007/012422
(Sanofi-Aventis) generically describes isoquinoline and isoquinolone derivatives of the formula 5 ORI

R8 as Rhq;Kinase. inhibitors 0 i - ituted. isoquinoline
derivatives(% TR %?lﬁréss%r?n I':ﬁb\%g%éé 1%%% %%?ﬁéﬁ%%%ﬁ%ﬁ%%a%%@%ﬁ%?égrr:ijagg"s has been
identified assyrepathitnaifoneuEial SdeRRIaYARISRING 2O H rBRsLHNENRIBRIS Hi5888M for instance, a
]?roadly prﬁﬂ%ﬁéﬂ!ﬁ@%@&%%ﬁﬁlﬁﬂ]ﬁ%éﬁﬁ'ﬁéﬁd@&%@eﬁ}ﬁ&hﬁﬁ&ﬁifiﬂéﬂ%@bfj@ygf?bﬁtmrh kinases,
or example Protein Kinase A and Protein Kinase ee for ex e Tamura 15 et al., Biochimica et
Biophysioa KREE PTte S R PR SO0, EART ) 8 FEOHE Y LS B lRee Fino Kinase
inhibitd, Yv22632amtdynoisp lalfeniefoliss élativitpigamsioirmoreie Kinasses . Al0%erefore, although
several Rh8§¥<é'89§ﬁ;§r§utaﬂ%r§M@B%Qﬁ%&%@g@ﬁ%%W{B%Haeeﬂs?gem@,dditional

compounds useful in the treatment of Rho-kinase mediated diseases, in particular with improved

selectivity. CRCPLBOGH RIS PEY RERBBRYIT0 54 GINAT ARG PRRAR P U R B ABINVention is a
compound g forainland) iy BSERiniB dstaNiR 13

Moreover, a compound having inhibitory effect on Rho-kinase may be also be useful in
10  curative approaches associated with stem cell or induced pluripoient stem cell

treatment, improvement of recognition or for the treatment or prevention of fibroid

heart, depression, epilepsy, renal 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_6-O-(CH2)p-6-, @ -{CH2)p-6-S-(CH2)g-6- or a -(CH2)p.6-

linked heterocyclic 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 isoquincline ring.

WO 2001/039726 generically describes -O-{Cg-C1g)alkyl-heteroary! substituted

cyciohexy! derivatives useful for the treatment of microbial infections.

25 JP 10087629 A describes isoquinoiine derivatives useful for the treatment of diseases
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
5-substituted by X-[{C1-Cg)alkylene)lg.1-Y wherein X may be oxygen and Y may be
an ary! or a heterocyclic group.

30

| Hagihara et al. (Bioorg. Med. Chem. 18988, 7, 2647-2666) disclose 6-benzyloxy-
isoquinoline for the treatment of infections caused by Heliobacter pylori.



wherein 5 Ri is H, OH or NH2; R3 is H, halogen, CN, (C1-C8)alkyl, OH, NH2, or NHR'; R4 is H,
halogen, hydkpxy,dehbsiéal-C8)alkyl, R', or (C1-C8)alkylene-R'; 10 R5 isdiydradegans N, (C1-C8)alkyl,
or R'; R7 is H, halogen, CN, (C1-C8)alkyl, 0-(Ci-C8)alkyl, IR', or S02-NH2; 15R8 is H, halogen or
(C1-05)alkyl; Rg is OH, 20 halogen, (Ci-C8)alkyl, 0-(C1-C8)alkyl, (Ci-C8)alkylene-R’, '
(C2-C8)alkenyl, 25(C2-C8)alkynyl, (C1-C8)alkyletie-O-R', WO 2009/156099PCT/EP2009/004420 8
(C1-Cé6)alkylene-CHIRI12, (C1-C6)alkylene-C(0)-R’, (C1-C6)alkylene-C(0)NHZ2,

o (oL C EnE R e EAEE R
inhibiting cei profiferation compounds of the formula 'Ar - Ar I1” wherem X may
be (CHR{)m-Z-(CHR 1)pn, &.9. Z-CHp, wherein Z may be O, R4 is hydrogen or alkyl, Ar
| may be among others an optionally substituted'isbquinolone and Ar |l may be among
5 others an optionally substituted C3_7 monocyclic saturated heterocyclic system. '

WO 2005/030781 (Merck & Co.) generically describes as potassium channel inhibitors
for the treatment of cardia.c arrhythmias, stroke, congestive heart failure etc.
isoquinoloné derivatives which are optionally substituted in 6-position by a group

10 (CReRNH,ORA3 wherein p may be zero, and R43 is e.g. a (C3-C1p)cycloalkyl residue
optionally substituted by NRS1R52, wherein R51and R52 may be hydrogen,
(C1-Cg)alkyl efc.; or R43 is a group R81 defined as a 4-6 membered unsaturated or
saturated monocyclic heterocylic ring with 1, 2, 3 or 4 hetercatoms; and are substituted
by a directly bound optionally substituted aryl or heteroaryl ring in the 4-position.

15 '
WO 2005/030130 (Merck & Co.) generically describes as potassium channel inhibitors

for the treatment of cardiac arrhythmias, stroke, congestive heart failure etc.

isoquinoline derivatives which may be substituted by hydroxy in the 1-position and are
optionally substituted in 6-position by a group (CRERT),0R43 wherein p may be zero,
20 and R43 is e.g. a (C3-Cqp)cycloalky! residue optionally substituted by NRSTRS2,

wherein R51and R52 may be hydrogen, (C1-Cg)alky! efc.; 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 optionaliy substituted
aryl or heteroaryl ring in the 4-position.

25
WO2003/053330 (Ube) generically describes isoquinolone derivatives of the formula

p faromatic ring} - C(RYR)(NH,)

HN



10C(0)0-(C1 -C6)alkyl, C(0)OR C(0)(Ci-C6)alkyl, C(0)R', C(0)NH2, 15C(0)-NH-(C2-C6)alkenyl,
C(0)-NI-1-(Cv& toaiyaavd, C(O)NH-(C1-C6)alkyl, C(O)NHR', C(0)-NI-1(GrotpalkybenasR’, 20
C(O)NRC1-C6)alkylp' C(O)N[(Ci-C6)alkYlk, C(0)-(C1-C6)alkylene-R', or C(0)0(Ci-C6)alkylene-R"; 25 R6
is absent; or is one (C1-C4)alkyiene bound to the cycloalkyl ring, in which the (C1-C4)alkylene forms a
second bond to a different carbon atom of the cygloalkyl ring to form a bicyclic ring system, WO
2009/156099PCT/EP2009/004420 9 wherein in the bicyclic ring system optionally one or two carbon
atomes ar%r%@!g_(kﬁ%ggiﬂh%ﬁggindependently selected from 0, N-R16, S, SO or SO2; or, if mand s
are2, mis3dandsis1l,ormis4and$is 0, 5R6 is CH2-CH-(CH2)2 which is bound with one CH2 to
the cycloalkyl ring and the two other CH2 are bound to different carbon atoms of the cycloalkyl ring;
and, if m isARcerehe/is 2426 S50 dnpvertly eaeacalpddheribddisdiienetcarhbisajoims@ithe
cycloalkyllgjn , vtvherei tggorrrrlgltjp%lene groups or the CH2-CH-(CH2)2 group are bound to carbon 10
atoms of tif& &feloaa @ ring such that they form an adamantane system of the formula Rio wherein L
can be bound to any secondary or tert#&ry cgrbon atom and Whefein the bicyclic ring system or
adamantane system is unsubstituted of optig¢nally L§ubstit ed bw\Rg;

R :
3 Rg
RT (Rg)n
ORy R
5 8
as Rho-Kinase inhibitors.
WO 2008/020081 (Organon) describes 6-substituted isoquincline derivatives as Rho-
kinase inhibitors.
10

In particutar selectivity against other kinases has been identified as prerequisite for
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
15 et al., Biochimica et Biophysica Acta, Proteins and Proteomics (2005), 1754(1-2), 245-
252. Also another Rho kinase inhibitor, Y-27632 only displays a 20-fold selectivity

against Protein Kinase G.

Therefore, although several Rho-kinase inhibitors have been described there still
20 remains the need for additional compounds useful in the treatment of Rho-kinase

mediated diseases, in particular with improved selectivity.



15 R10 is (Ci -C6)alkyl, (Ci-CS)heteroaIkyI, (03-08)cycloalkyl, 20 (C3-C8)heterocycloalkyl, (C‘i
-C6)alkylene~{(e3sfms¥siaalkyl, (C 1-C6)alkylene-(C6-Ci  (Ci -C6)alkylgperChstdQ)heteroaryl,
(Ci-C6)alkylene-(C3-C8)heterocycloalkyl, 25 C(0)NH-(C1-C6)alkyl, 10 C(0O)NRCi-C6)alkY112,
C(0)NH-R', C(0)N-((C1-C6)alkyl)-R', or C(O)NH-(C1-C6)alkylene-R'; 5 R11 is H, (C1-C6)alkyl,
(C1-C6)alkylene-R' 10Ft', or R11 and R12 togethgr with carbon atom to which they are attached form
a (C3- Cs)cycloalkyl or a (C3-C6)-heterocycloalkyl ring; R12 is 15(C1-C6)alkyl, (C3-Cs)cycloalkyl,
(C5-CL0hgteraanl G SRS LRePIRa o T S RARIaN oPhgTR ks s provided that r= 2 and
B R4 Rs (Rg)ﬂ

Ra =
|

Na

wherein
5 RqisH, OHor NHy;
Rz is H, halogen, CN, (C4-Cglalkyl, OH, NH2, or NHR’;

Ry is H, halogen, hydroxy, CN, (C4-Cg)alkyl, R’, or (Cq-Cg)alkylene-R’;
10 _
Rsg is H, halogen, CN, (C4-Cg)alkyl, or R’;

R7 is H, halogen, CN, (C1-Cg)alkyl, O-(C1-Cg)alkyl, R’, or SOo-NHo;
15  Rgis H, halogen or (C1-Cg)alkyl;

Rgis
R,
OH
20 halogen,
{C1-Cg)alkyl,
O-(C4-Cg)alieyi,
(Cq4-Cplalkylene-R’,

t

(Co-Cglalkenyl,
25 (Cop-Cglalkynyl,
(C1-Cglalkylene-O-R’,



or R11 and R12 together with carbon atom to which they are attaéhed form a (C3- CB)cycloalkyl or a

(C3-C8)-hetegpeysloadkysring; 25 R13 and R14 are independently of eaeh @ieisle42d.-C6)alkyl,
(C1-C6)alkylene-R', 11 (C1-C6)alkylene-O-(Ci-C6)alkyl, (Ci -C6)alkylene-O-R', (C1
-C6)alkylene-CHIR12, (C1-C6)alkylene-C(0)-R’, 5 (C1-C6)alkylene-C(0)NH2, (C
-C6)alkylene-C(0)NH-R’, (Ci-C6)aIkerne-C(O)NH§(Ci-05)alkyl,
(C1-Cé6)alkylene-C(0)NRC1-C6)alkY112, (Ci-C6)alkylene-C(0)N[R12,

10(Ci-05)alkylene-C(0)0-(Gizcalkyl, C(0)0-(Ci-C6)alkyl, C(0)OR., C(0)(C1-C6)alkyl, C(O)R', 15
C(O)NH-(&%g)ﬁﬂﬁ‘f%%‘ﬁh@%@m[(Cl-ca)alkyl]R' C(0)NRC1-C6)alkY1/2,
C(0)-(C1-0@alkgene B CRO(C1-05)alkylene-R', or R13 and R14, together with the N-atom to

which they are attached, form a (C3-05) heterocycloalkyl; 25R15 is H or (C1-C6)alkyl; n isO, 1, 2,3 or
4; mis 1, 453-GerK(RIS669) 9P CT/EP2009/004420 12 s is 0, 1, 2,0r 3;

(C1-Cg)alkylene-C{O)NH-R’,

5 (C4-Cg)alkylene-C{O)NH-(C1-Cglalkyl,
(C4-Cg)alkylene-C(OIN[(C1-Cg)alkyl]z,
(C4-Cg)alkylene-C{(ON[R]2-
(C4-Cg)alkylene-C(O)O-(C1-Cgalkyl,
COOH,

10 C(O)O-(C1-Cg)alkyi,

C{O)OR‘
C(O)C1-Cealkyl
C(OR,
C(O)NHg,

15  C(O)-NH-(Co-Cg)alkenyi,
C{O}-NH-{Ca-Cglalkynyl,
C(O)NH-(C4-Cg)alkyl,

C{ONHR',
C{O)-NH({C 4-Cglalkylene-R’,

20 C{ON[(C1-Cglalkyl]R'
C{OIN[(C1-Cglalkyllz,
C({0O)-(Cq-Cg)akylene-R’, or
C(0)O(C4-Cglalkyiene-R';

25 Rgis absent;
or is one {C4-Cg)alkylene bound to the cycloalkyl ring, in which the (C1-C4)alkylene

forms a second bond fo a different carbon atom of the cycloalkyl ring toform a bicyclic

ring system,



rislor2;5Lis O(CH2)p, S(CH2)p, S(0)(CH2)p, S02(CH)p, NH(CH2)p, N(C1-Walkyl-(CH2)p,
N(C3-Weycloglylr$aEtgdp; or NRC1-C3)alkylene-R1-(CH2)p; p is 0, 1.23¢3/@68isldR2és
(C3-Wcycloalkyl, (C5-C1g)heteroaryl, (C3-Wheterocycloallyl, (C6-C1 aryl; 15 wherein in residues R3
to R15 alkyl or alkylene is unsubstituted or optionally substituted one or more times by OH, OCHS3,
C(0)OH, C(0)0OCH3, NH2, NHCH3, N(CH3)2, C(O)?\IHZ, C(0)NHCHS3 or C(0)N(CH3)2; 20 wherein in
residues R3 to R15 cycloalkyl or heterocycloalkyl is unsubstituted or optionally substituted one or more

times by (Cl-Walks", halogen, QH. OCH3, C(0)0 , , (O)NH2,
C(O)NHcﬁgfﬁﬁﬁﬁ%h%agbig}%ﬁgteeﬁi%éé%?éﬁ%%%@&%l%aﬁéﬂ%@ﬁéglg?]%ﬁ agsegct:)stituted or
optionally sylsstitatedrsiepasdenshe stestepyrEIdeN:Ruite2iP i 2eSdaes R3 to R15 (C6-Ci )aryl and
(C5-Cig)heteroaryl are unsubstituted  or optionally substituted one or more times by a group
independently selected from 30 halogen, OH, NO2, N3, CN, C(0)-(C1-Walkyl, C(0)-(C6-CiC(0)0H,
WO 2009/2660999¢ /&P 2009/082Mr0s18 T @) 01E14E6hAd °C(0)NH2, C(0)NH(C1-C6)alkyl,
C(O)N801F%§%&H1¥éitm&!%gWi@ﬁ|l§'b&ﬁ&%&aﬂﬁ\édﬁg(é&)@h}{l@lﬁ@ﬁ%&l'ﬁﬁgla@ﬁt}aéwo
(C1-Co6)alkylene-NRC1-C6)alkylk, (C2-C6)alkenyl, (C2-C6)alkynyl, 0401-C6)alkyl, 0-C(0)-(Ci-C6)alkyl,
PO3H2, SEther Shiz.aipoRsAR AifteTenieaiRgn EPRRIGHE 8YeERln 119, S-(C1-C6)alkyl:
SO-(C1-Celalkyl 502 (C1-Go)alkyl, SO2-N=CHN[(C1-C6)alkylk, SF6, C(NH)(NH2), NH2,
NH-(Cl-CdG%;?IkyI, NRCI-C6)alkylk, NH-C(0)-(C1-C6)alkyl, NH-C(0 04Ci-CGZ:aIk l, Nl—(:SOZ-(Cl—CG)aIkyI,
NH-S02-(Cts ey ,ngfeﬁzgwﬁi‘djﬁéﬁmﬁﬁ?i%ﬁ%&@)—’é%@% 88&%‘5 K
N(C1-C6)alindiGiRhelRdhriidrd) Bﬁbg\!{ﬁﬂ;&@?uﬁhmgyﬁgjr&@%“@bound to carbon |
N(C1-C6)alkyl-C(0)-NH-(CiC6)alkylj, (C6-C1 aryl, (C1-C6)alkylene-(C6-C10)aryl, 0-(C6-C10)arYl,
0-(C1HT6) ool (macsiaalyf, TeBSCrbhatdhsyrin R edgmarians exsanky of the formula
(C1-C6)alkylene-(G§-C10)heteroaryl, (C1-C6)alicyiene-(C3-C8)heterocycloalkyl,
0-(C1-C6)alkylene+(C# ga0)heteroaryl, 0-(C1-Calkylene-(C3-Cheterocycloalkyl, 15 wherein said
(C6-C10)arly @? 1R)heteroaryl or (C3-C6)heterocycloalkyl or (C3- C8)cycloalkyl may be
substituted on ee imes

: a group independently selected from halogen, OH, NO2, ON,
0-(C1-Co6)alkyl, TCE6)akkyl, NH2, NH(Ci-C6)alkyl),aryt; NRCi-C6)alky112, SO2CH3, C(0)0OH,
C(0)0-(C1-C6)alkyl, GOYNH2, fRkBe)alkylene- 0-(C1-C6)alkyl, (C1-C6)alkylene-0-(C6-C10)aryl, or
0-(C1-C6)alkylene-(Cs-c | 0 20 or wherein (C6-Ci &aryl is vicinally substituted by a 0-(Ci-C4)alkylene-0
group whereby a 5-8-Rsmbered ring is formed together with the carbon atoms the oxygen atoms are

attach‘ed to@ﬁé‘%in 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;

15
R4p is
(C1-Cglalkyl,

(C4-Cg)heteroalkyl,
{C3-Cg)cycloalkyl,

20 (C3-Cg)heterocycloalkyl,
(C4-Cg)alkylene-{C3-Cg)cycloaikyl,
(C1-Cg)alkylene-(Cg-Cqplaryl,
(C1-Cg)alkylene-(Cs-Cqg)heteroaryl,
(C1-Cg)alkylene-(C3-Cg)heterocycloalkyl,

25 C(O)NH-(C4-Cgalkyl,



25 wherein aryl substituents of (C6-C10)aryl, (C6-C10)heteroaryl, cycloalkyl or (C3-
C8)heterocycloalky, grgsps may not be further substituted by an aryl, hetpreaseyetoalkyl or
heterocycloalkyl containing group; 14 their stereoisomeric and/or tautomeric forms and/or their
pharmaceutically acceptable salts. In another embodiment the present invention also relates to a
compound of formula (I) and/or its pharmaceuticéﬁy acceptable salt for use as a medicament. It also
relates to the use of at least one compound of formula (I) and/or a pharmaceutically acceptable salt
thereof for th % tn}g t ﬁ(nﬂéc;r prevention of Rho-Kinase mediated diseases such as hypertension,
pulmonarycr@B ﬁt@ < &rS] r hypertension, retinopathy, glaucoma, peripheral circulatory disorder,
peripheral @gtgNal-gcclusive disease (PAOD), coronary heart disease, angina pectoris, heart
hypertrop 8 augr? |§ wﬁmi& diseases, ischemic organ failure (end organ damage), fibroid lung,
fibroid live (il er{"llhre6 r?(ia rop:s ) [ ibroid ki i i

, , pathy, renal failure, fibroid kidney, renal glomeruloscierosis, organ
hypertrophy(astHn@y <y riiigiebstRictive pulmonary disease (COPD), adult respiratory distress
syndrome, thrombotic disorders, stroke, cerebral vasospasm, cerebral ischemia, pain, neuronal
degen@ration, spinal cord injury, Alzheimer's disease, premature birth, erectile dysfunction, endocrine
dysfunctioRs,qaisteriosclerosis, prostatic hypertrophy, diabetes and complications of diabetes, metabolic
syndrome, blood vessel restenosis, atherosclerosis, inflammation, autoimmune diseases, AIDS,
osteopathy,’infection of digestive tracts with bacteria, sepsis or cancer development and
progressiofGHesialigrhtion further relates to a medicament comprising an effective amount of at least
one compggng%%; afﬁ(rr]é%lea_ ) and/or a pharmacologically acceptable salt thereof. Another object of the
present in Hiic® Y Method of producing a compound of formula (1). In another embodiment, the
presert in@ntion also relates to the use of at least one compound of formula (I) and/or a
pharmacewically aeceniabiesal haredliasraineb e dos purcluginmasmasicaroat. In another
embodiment, th presem InVention also relates to the use of at least one compound of formula (1)
and/or a pliayuateaikigayadCefgbleteatcicralybindefined 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 (PR@D%, coronary heart disease, angina pectoris, heart hypertrophy, heart failure, ischemic
disea%s, [ hf\dnilclgpan failure (end organ damage), fibroid lung, fibroid liver, liver failure,
nephropat y,1reﬁ ij ifure, fibroid kidney, renal glomeruloscierosis, organ hypertrophy, asthma, chronic
obstructive(pyldgegsiodisdase (COPD), adult 14a respiratory distress syndrome, thrombotic
disorders, stroke, %erebral vasospasm, cerebral ischemia, pain, neuronal degeneration, spinal cord
injury, AlzHEEENS &%t?é%%?gremature birth, erectile dysfunction, endocrine dysfunctions,
arterioscle@&w@m@ﬁmﬁmpahy; diabetes and complications of diabetes, metabolic syndrome,
blood vessel restenosis, atherosclerosis, inflammation, autoimmune diseases, AIDS, osteopathy,
infection oﬂ@i@tfstﬁ)é’ﬁ'écts with bacteria, sepsis or cancer development and progression. In another
embogimeny, #hﬁ reseRbiReniion 2lso miates rberissiohaaampound of formula (1) and/or a
pharmaceutically acceptable salt thereof as defined above in the manufacture of a medicament for the
treatment and/or prevention of hypertension, pulmonary hypertension, fibroid liver, liver failure,
nephropathyy, R%Q%lrf@ilv{ff 16GsaRiEws tatetveaR e nankidieqsed GRICRYd derelmdDgasospasm, pain,
spinal cord injury, erectile dysfunction, blood vessel restenosis, or cancer development and
progressiof&gieeaealet errdSarhenhairsnEialtthiadtion also relates to the use of a compound of
formula (I) and/or a pharmaceutically acceptable salt thereof as defined above in the manufacture of a
medicament for curative approaches associated with stern cell or induced pluripotent stem cell
treatn?ént iRpBREhRH B SSRRRIRNEY f5EFR #8%fment or prevention of fibroid heart, depression,
epilepsy, rqgal papillary necrosis, tubulo-interstitial dysfunction, multiple sclerosis, vessel stenosis or
lipid disorder:s. In another embodiment, the present invention also relates to a medicament comprising
an effectivefamount of at least one compound of formula (I) and/or a pharmacologically acceptable salt
thereof as qefineghatkglye, pharmaceutically tolerated excipients and carriers and, where appropriate,
further additives and/or other active ingredients. The term alkyl as used in (C1-C2)alkyl, (C1-C4)alkyl,
or (Cl-CG)éFR?T%@?&'W@E%‘r sposponding alkylene substituents are understood as a hydrocarbon
residue which can be linear, i.e. straight-chain, or branched and has 1 2, 3, 4, 5, or 6 carbon atoms,
respectively. This also applies if an alkyl group occurs as a substituent on another group, for example
in an alkoxy group (0-alkyl), S-alkyl or a -0(C1- C6)alkylene-0-, an alkoxycarbonyl group or an aryialkyl
group. Examples of alkyl groups are methyl, ethyl, propyl, butyl, pentyl or hexyl, the n-isomers of all
these groups, isopropyl, isobutyl, 1-methylbutyl, isopentyl, neopentyl, 2,2-dimethylbutyl, 2- WO
2009/156099PCTTEP2009/004420 15 methylpentyl, 3-methylpentyl, isohexyl, sec-butyl, tert-butyl or
tert-pentyl. Alkyl or alkylene groups may optionally be halogenated once or more, e.g. alkyl groups
may be fluorinated, e.g. perfluorinated. Examples of halogenated alkyl groups are CH2F, CHF2, CF3
and CH2CF3, OCF3, SCF3, or -0-(CF2)2-0-. 5



The term (C2-C6)-alkenyl means a hydrocarbon residue whose carbon chain is straight-chain or
branched and,ePmprisgse2 to 6 carbon atoms and has, depending on theghaiféepath, 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- 10 pentadienyl. The double bond may where possible have the E
or Z orientation. The double bonds may be both ihternal and terminal. (C2-C6)-alkynyl groups are
hydrocarbon residues whose carbon chain is straight-chain or branched and comprises 2 to 6 carbon
atoms and Eiv ,.d Fndi the.chajn 15length, 1 or 2 triple bonds, for example, ethynyl,
1-propynyl(, “6%’6\5?5)&?"(‘9%%%1&?5%%# -butynyl. The triple bonds may be both internal and terminal.
Halogen meansgjumieete.celoro (Cl), bromo (Br) or lode (1). 20 The term (C1-C8)heteroalkyl or the
corresponding (C1-C8)heteroalkylene substituents are understood as (C1-C8)alkyl or (C1-C8)alkylene
groups whi&stfralplkysnsiie tBrizon atom, preferably one or two carbon atoms, more preferred one
carbon at 1_i§ Ry @greup selected from 0, NH, or S and wherein the nitrogen and sulfur
atoms may optionally be oxidized. The heteroatom may be placed at any position of 25 the alkyl or
alkylefie g6y ErlgriprsGIQIMNHE8)heteroalkyl groups include -CH2-0- CH3, -CH2-CH2-0-CH2-CH3,
-CH2-NH- ?-?g’}%&yi(%ﬁéz%%(&%?‘gHS)z -CH2-CH2- CH2-0-CH3, -CH2-CH2-CH2-S-CH3,
-CH2-0-CcH(¢ - -0-CH2-CH2-0-CH3 or 0-CH2-CH3. WO 2009/156099PCT/EP2009/004420
16 can als(CheCsbikiitatesC{OiMH-(Ont&igdlkat, 2 double bounds (unsaturated cycloalkyl groups) like,
for example, cyclopenteny %h | which can be bonded via any carbon atom. 5 A
(C6-C10)a ﬁ@é@?ﬁh’ﬂggﬁé&%ﬁg@ é%)é?rél]'r}%’gf a ring system which comprises two aromatic rings
which are fusedgrapthensisrdmgElor which comprises two fused aromatic rings wherein one ring is
saturated or partly saturated, i.e contains at least one C-C single bond, for example a phenyl,
naphitfyl, Bfo Elg{%ﬁﬁﬁgﬁgﬁﬁhﬁ,ﬁéﬁw& or beta-tetralon-, indanyl- or indan-1-on-y1 group. A
preferred (@@@q@y@%ﬁgﬁ up is phenyl. (C3-C8)heterocycloalkyl group means a saturated (contains
no double bonds) monocyclic carbon ring system containing 3, 4, 5, 6, 7 or 8 ring atoms in which one
or more caabeiHtoms can be replaced by one or more heteroatoms such as, for example 15 1, 2 or 3
nitrogen atg(@;?(d.?cmg)g}gygen atoms, 1 or 2 sulfur atoms or combinations of different hetero atoms.
The heterocycloalkyl residues can be bound at any positions, for example on the 1-position, 2-position,
3-position, @@¥3ition, 5-position, 6-position, 7-position or 8-position. Also included are the
correson@m)Nw@g@@uﬁgwdes or sulfones of these compounds. 20 Examples of
(C3-C8)heterocycloalkyl groups - are oxiranyl, oxetanyl, aziridinyl, tetrahydrofuranyl, tetrahydropyranyl,
dioxolanyl,cf&p%‘ﬁwple 1,3-dioxolanyl, dioxanyl, for example 1,4-dioxanyl, piperidinyl, pyrrolidinyl,
imidazolidigyQ mpealidipikhgRanhydropyrimidinyl, piperazinyl, triazinanyl, for example,
1,3,5-triazinanyl, 1.2,3- 25triazinanyl or 1,2,4-triazinanyl, tetrahydrothiophenyl, tetrahydro-thiopyranyl,
dithiolanvl. ©®© N[(C1-Cs)afkvﬁz,

yl

C{O(C1-Cg)alkyiene-R,

20 - C(O)O(C4-Cg)alkylene-R’, ar

R1 4 and R44, together with the N-atom to which they are attached, form a (C3-Cg)

heterocycloalkyl;
25 R4qgis Hor (C1-Cglalkyl;
nis0, 1,2, 3or4;

mis 1,2 3ord,;
30



for example 1,3-dithiolanyl, dithianyl, thiazolidinyl, oxazolidinyl, oxathiolanyl, for example
1,3-oxathiolagyl, ;eirAeliny! or thiomorpholinyl, diazepanyl, for examplg-Lds,gigggnanyl. A preferred
(C3-C8)heterocycloalkyl group is morpholinyl, pyrrolidinyl, piperazinyl, 30piperidinyl, oxetanyl or
tetrahydropyranyl. WO 2009/156099PCT/EP2009/004420 17 (C5-Cio)heteroaryl means a mono- or
bicyclic ring system in which one or more carbon'#&oms can be replaced by one or more heteroatoms
such as, for example 1, 2 or 4 nitrogen atoms, 1 or 2 oxygen atoms, 1 or 2 sulfur atoms or
combinations f(T*Iif erent hetero atoms. The heteroaryl residues can be bound at any position, for
5example DIt the' 15p85ition, 2-position, 3-position, 4-position, 5-position, 6-position, 7- position or
8-position. (C5-Clo)heteroaryl groups may be an (1) aromatic monocyclic or bicyclic ring system or (2)
a bicyclic ring pystem wherein one ring is aromatic and the second ring is at least partially saturated.
Also included are the corresponding N-oxides, sulfoxides or sulfones of these 10 compounds. Suitable
(C5-C10)heteroaryl groups are benzimidazolyl, benzofuryl, benzothienyl, azaindolyl, benzothiophenyl,
benzogazalyk benizy)inzighppnB(GirONh)beBOsE Ay NHEDABMTHIaKT s)alytiBYipRnnolinyl,

chromanyl, chromenyl, naphthyridinyl, 15phthalazinyl, pyridoimjdazolyl, pteridinyl, purynyl,
quinazolinf)f,«&@ﬁﬁ@?%ﬂﬁﬂ?kéfh‘%fﬁm; L BB 6§W{E¥W§§%rﬂ@ folinyl, tetrahydroquinolinyl,

indolinyl, indolizinyl, furyl, furazanyl, thienyl, imidazolyl, imidazolinyl, 1H-indazolyl, pyrazolyl, oxazolyl,
1,2,3- oxadiazgly], % ,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, isoxazolyl, thiazolyl,
isothiazonP, lﬁﬁid{?l, 11120 yl, pyrazinyl, pyrimidinyl, pyridazinyl, pyrazolinyl"
20pyrroly1,1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, tetrazolyl. Pyridyl
standsbotiyfar 2-, 3- and 4-pyridyl. Thienyl stands both for 2- and 3-thienyl. Furyl stands both for 2-
and 3-furyl. Also included are the corresponding N-oxides of these compounds, for example, 1-oxy-2-,
3-or 4-pyrﬁﬂ?%%’8‘8§fﬁ¥hions in (C5-C1 O)heteroaryl residues can occur on free carbon atoms or on

nitrogen at&;g,s@?dﬁ@g%@gamples of (C5-Clo)heteroaryl residues are benzofuryl, quinolinyl, furyl,
30thienyl, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, pyridyl, triazolyl, oxadiazolyl,

pyrazinyl, §GdarRighirsterspielagiiih and tetrazolyl.
(Ce-C1piaryl;
15
wherein in residues R3 to R4z alkyl or alkylene is unsubstituted or optionally

substituted one or more times by OH, OCH3, C(O)OH, C(O)YOCH3, NH2, NHCHa3,
N(CH3)2, C(O)NHp C{O)NHCHgz or C(O)N(CH3)2;

.20 wherein in residues R3 to R4z cycioalkyl or heterocycloalkyl is unsubstituted or
optionally substituted one or more times by (C1-Cg)alkyl, halogen, OH, OCH3,
C(O)OH, C(O)OCH3, NHo, NHCH3, N(CH3)2, C(O)NH2 C(O)NHCH3 or
C(OIN(CHa)2.

25 wherein in residues Rg to R15 alky! or alkylene is unsubstituted or optionally

substituted one or more times by halogen;

wherein in residues Ry to R45 (Cg-C1p)aryt and (Cs-Cqg)heteroaryl are unsubstituted

or optionally substituted one or more times by a group independently selected from
30 halogen, OH, NO3, N3, CN, C(O}-(C41-Cglalkyl, C{(O)}-(Cg-Cqglaryl, C(O)OH,



WO 2009/156099PCT/EP2009/004420 18 A preferred (C5-C10)heteroaryl is a (C5-C6)heteroaryl

group. Prefergged (GprsSg@)heteroaryl residues are furyl, thienyl, imidazofyly pyragalylsaxazolyl, o
isoxazolyl, thiazolyl, isothiazolyl, pyridyl, triazolyl, oxadiazolyl, pyrazinyl, pyrimidinyl, and 5pyridazinyl.

Preferred examples of (C5-C6)heteroaryl residues are 2- or 3-thienyl, 2- or 3-furyl, 1-, 2- or 3-pyrrolyl,
1-, 2-, 4- or 5-imidazolyl, 1-, 3-, 4- or 5-pyrazo|yl,1]':3,2,3- triazol-1-, -4- or -5-yl, 1,2,4-triazol-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-oxadigzo):2- or.-5-yl, 2-,.4- -thiazglyl,. 3-, 4- o 5-isQthj |, 2-,.37.0% 4-pyridyl, 2-, 4-, 5- or 6-
10pyrimidi¢%?/é?b-%8ﬂﬁé/ayl%’aﬁz%%ﬁﬁﬁygjém(l%éﬁ Jié%i%k#m% (éé)-%‘iy(%%\ryl and (C5-C1
O)heteroand sesitirsoatieyl (Sysgaied, o0 o tipesibed-bertasalkpptionally substituted one or
more times, preferably one to three times, by a group inde endentl{\éselected froa%ﬁﬁ alogen, OH, -

NO2, N3, €&N;eg! fc@i&ﬁ_ayf-?@ﬁ%vtbé( 0YEA ke a2 BB Y Bk 2,
C(O)NH(CHeoonliey,- p"a@%@?i’%ﬁ%@%ﬂ??f‘% N E46)akd, soﬁw[(m -

(C1-C6)alkylene-NH(CI-C6)alkyl, ( kylene- )alkylk, (C2-C6)alkenyl, (C2-C6)alkynyl,
0-(C1-Eallyb)alieie) I el SOOI 2; Galky! SHRanf 2 Ceoi @22d6i&ltyl, SO2NRC1- 20

C6)alky1l @(%1}9@ lkyd=SO-(C1-C6)alkyl, S02-(C1-C6)alkyl, S02-N=CHNRC1-C6)alky112, SF5,
C(NH)(NH%S, HE'N ﬂ%l— Yalkyl, NRC1-C6)alkylk, NH-C(0)-(C1-C6)alkyl, NH-C(0)0-(C1-C6)alkyl,
NH-S02-(CIMNEB k), NHp SOB-(C6-Ch)aiiyl, NKES s XeiRidHe @ (0T 1-Ca)alkkyl,

N(C1-Co DO R L LA ) N2 LI EAE Bz,
(C1-Cé)alkylemerifirterta)pri-Z06-Ch @y herebycRky dile W EMg) ) C5-C1D)heteroaryl,

o s e e D )

(C-Cary o el o (oL eraracatonot o (€5 B yclogllyl may be subsutited
one to thre@-trmeagliyisrsuiCodansatérihs <t fR3YIn iy es) tSterayoRiN 0-(C1-C6)alkyl,
(Croomiaehs e O e SR S PR R S i e (o c10)anyt
or whereinQ@6+Cigkiyisneidbgifrsibstnrnt bO-4®OHCh)alldjans € Oairetasamyipalivyia
5-8-mambered NG IEY RARBR LR [h5 SR PLRS, IeS RUGRL ARTIRAE? fltgched to;

Cg)cycloalkyl may be substituted one to three times by a group independently selected

from halogen, OH, NO9g, CN, O-{C1-Cg)alkyl, (Cq-Cg)alkyl, NH2, NH(C {-Cg)alkyl,

N[(C4-Cg)alkyllp, SO2CH3, C(O)YOH, C(O)O-(C1-Cg)alkyl, C(O)NHs, (C4-Ce)alkylene-

- 0-(C1-Cglalkyl, (C1-Cg)alkylene-O-(Cg-Cqpjaryl, or O-(C4-Cg)alkylene-(Cg-C1glaryl;
20
or wherein (Cg-C1g)aryl is vicinally substituted by a O-{(C1-Cg)alkylene-O group
whereby a 5~'8-membered ring is formed together with the carbon atoms the oxygen

~ atoms are attached {o; and

25  wherein aryl substituents of (Cg-C1g)aryl, (C5-Cqg)heteroaryl, cycloalkyl or (C3-
Cg)heterocycioalkyl groups may not be further substituted by an aryl, heteroaryl,

cycloalky! or heterocycloalky! containing group;



10 and wherein awl substituents of (C6-C1 aryl, (C5-CiO)heteroaryl, cycloalkyl or (C3-
C8)heterocycloalkyl groups may not be further substituted by an aryl, heteroaryl, cycloalkyl or
heterocycloalkyl containing group. 15 Preferred substituents for (C6-C10)aryl and (C6-C10)heteroaryl
groups are OH, (C1- C4)alkyl, 0-(C1-C4)alkyl, 0-phenyl, phenyl, C(0)0-(C1-C6)alkyl, C(0)OH, C(0)-(C1-
C4)alkyl, halogen, NO2, SO2NH2, CN, S02-(C1-G#)alkyl, 302-N=CHNRC1-C6)alky112,
NH-S02-(C1-C4)alkyl, NH2, NH-C(0)-(C1-C4)alkyl, (C3-C6)cycloalkyl, (C1-C4)alkyl-OH,
C(0)11[(C1-C4)alkyl]2, C(O)NH(C1-C6)alkyl, 20 C(O)NH2, NRC1-C4)alkYII2,

(C1-CA4)alk el SiRIRRS0MAYE RYY 2D At esiRRITEN NSRS iToet) RGeS sk RITRRIAD!®
(C3-C8)hetegpgycloalkyl, (C1- C4)alkylene-(C6-C10)aryl, wherein the (C6-C10)aryl may be further
substituted one to three times, preferably once, by halogen, (C1-C4)alkyl, 0-(C1-C4)alkyl,
(C1-C4)alkylene-0-(Ci-C6)alkyl, (C6-C10)aryl, 0-(C1-C6)alkylene-(C6-C10)aryl, or 25 may be vicinally
- substituted inyaactheCertaimsTé e Pperp WHeRER) alsh saéen e Raainepiesnfbrtiemugether with the

carbon 2103 e AR AAIIEINP AU aaI KD U0BLISHABETIRNIANY A0 More
preferred substituents for (C5-Cio)aryl andé%%% Oheterparyl are OH, halo%en, CM,tghenyl,
I

0-phenyl, NIBECES) Xet [83hi ARG CETHRIES - 2 8|8 (e 2 ARG B ARGP 8RB 1-C4)alkyl,
CONH2, 602N =603 (64 i4)alkyt anGO2ENvERtR GRDA}Kikpike (GadEHAHipsephey|,
(C1-C4)alkylene-0-(C1-C4 ~D- r i vl S ifuted or
optionally s%%gﬁﬁ%é%’ Jcs)]r%g%el"t)éj}'l t r%%gt m é’%ﬁ%ﬁ%|g%%%%@%ﬁ"%ﬁ%@%ﬁggg%%%
0-(C1-C4)angiirmrahciffsiatpre fispedesupRiifiers peliebres izl disaaessitAGiHeteraBAY are OH,
cepebialy ol saac i oL O e e e 1 or G,
especially -CH3, -Q(C1-C4)alkyl especia : £L01-CAd)alkyl especially or :
O-tor ol e IR TR CERIEE CRSoRags SIS 5. AT e S e s or
S02-CF3; Q=g g HBRC2IOS) dikiaid Xidogiciay SUZeadsdERGid3prgan hypetedpiie phenyl is

“”S“bs‘““t%%tﬂh%pﬁﬁ’:%%’mw%ﬁ%%?E@@eﬁ@&iéﬁ@!ﬁf%ﬁl@k@mﬁ&%@mgen,
(C1-C4)alkyl or 0-(C1-C4)alkyl. More especially preferred substituents for (C6-C1 aryl and

(C5-Cio)he ®IRHRTEr SUBDERPECASCTERAE (BRI SRIAEEh RN s BBl Bream Al especially
0-CH3, halaggifcasinfiepyleatheicinitie ahdnyjunyanbedintas dubatitytpaoatite bitee times,
20preferably onge, - hal ia -(C1- kyl especially
0-CH3. MOs%rg‘f@%?%é%ﬁ%@ﬁ%ﬁ%%%é@%ﬂ%ﬁﬁ%@%ﬁ %%'rggﬁ%/@%%%gr%%?—n & CM,
halogen, (C@!@&B@l@ﬂ%@g@éﬁﬁlﬂﬂ@ﬁ@fd?‘me,"‘\‘)(@ﬁ@ﬁ?&ﬁ(ﬂ’@ pEBIBleRErESsel iesiearRien. In
monosubstifted-phemdigreaasihaisHbstitvenhcas dedasatedinihesi=pastignirfaetdrpesition or the
.4-position, with the 3-pasition and the 4-position being preferred. If a phenyl grou rries two
cubattuent R ETRE TOLL R .5 PEaioncd Ted davap et 1ok SEaidh 7

invention further relates to 2 medicament comprising an effective amount of at least

one compound of formuta (1) and/or a pharmacologically acceptable salt thereof.

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
compound of formula (1) and/or a pharmaceutically acceptable salt thereof as defined
above for producing a medicament.

In another embodiment, the present invention aiso relates to the use of at isast one
compound of formula (1) and/or a pharmaceutically acceptable sait thereof as defined
above in the manufacture of 8 medicament for the treatment and/or :

prevention of hypertension, pulmonary hypertension, ocular hypertension, retinopathy,
giaucoma, peripheral circulatory disorder, peripheral arterial occlusive disease
(PAOD), coronary heart disease, angina pecions, heart hypertrophy, heart failure,
ischemic diseases, ischemic organ failure (end organ damage), fibroid iung, fibroid
liver, liver failure, nephropathy, renal failure, fibroid Kidney, renal glomerulosclerosis,

organ hypertrophy, asthma, chronic obstructive puimonary disease (COPD), aduit



302,5-position, 2,6-position, 3,4-position or 3,5-position. In phenyl groups carrying three WO
2009/156099PCPEP2009/004420 21 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 5 groups derived from phenyl groups, Le.
phenylene which.can be unsubstituted or substi - I Phenryieqa or 1,4-phenylene.
The abo@&ﬁ%@ﬂ@%i&%&%@ﬁo@&%ﬁ%%ﬁpﬁifé%gd the' agrn ?g%t?ggr%t%é?n arylalkylene groups.
Examples=péia aikytenia, geiupsuioch da@%ﬁ@@@%ﬁ@ﬁ%&‘%%‘%ﬁﬁﬁgﬁr the aryl subgroup

as wel a0 {1 Yens SHPAILIB-ALdERR i bABsLRRY oy Aonbesletyioner 350 |
phenylpropﬁaené, -phenylbutylene, 1-methy1-i— h;engl- r %gle[ne. Ine EH; Q%WOII%MS an alkyl or
alkylene sastaibayperEansy, i REEE R AR f’%g’é’ oogti% Ay 2u sﬁutego e or more times by

' halogen. Jf substifieeh-plkpkrr atkseaeiisqiefénibiyrsatistitaediomeurstieetiteé BPhalogen

selected from chloro. or 15 bromo but m Rs&' uted by fliorQ, 0nGe-ar Bedeshibriveing
perfluori&ﬁ@d’??@fe‘&%‘%@a‘? 8 ' e&f’g}\fﬁj%&%%eraély aIKerr&%@sirs not halogenated. More preferred an
alkyl or afipdepregeengibhalogenated. In residues R3 to R15 alkyl or alkylene is unsubstituted or, if not

specified otherwise, 20 optionally substituted one or more times by a group selected independently

from OH, OCHS3, 0(0)01.4, COIACHRNH i MkieHiBlsDIEHH33 20 GLOUNE of 2 (OHNMCHS or

C(O)N(CH? b sthitentsiisipreisiabljebeetebnve, 2 % or 4, more
preferably eHagiSMABrITarepretarednPrefenabrigvantigikgfene is not substituted by one of
these groups. More preferab ?l@{.ltg,qsqggwggﬁ)'\a neir2fyst Ralifts esebaneatbf thess groups.
Preferabl;}"‘&ﬂ&ﬁ%}sécﬁyf)e%g?n @ , R4, R5, R7 and R5 8§ t substityted, In %gmt‘ljﬁgnembodiment
alkyl or alkglieme, irhRAITEFEIHHE R SITRINISEF BHE o thesEgroups. - Th fesidues R3 to R15
cycloalkyl géigglt%%: [gf]@yg&u@wwm biydichatssphukiteh COBthE HFREE GRS Slibstituted
one or more times by (C1-05)alkyl, halogen, OH, OCHS3, 0(0)01-1, C(0)00H3, NH2, NHCH3, N(CH3)2,
C(0)NH2, erd)NRREEFS'Y WO 2009/156099PCT/EP2009/004420 22 C(0)N(CH3)2, If substituted, the
number of substituents is preferably between 1, 2, 3 or 4, more. preferably:1 o5 d-ithilebeing even
more prefmw.omféFm&@?Bbglﬁé%Sf t'Qa?'g t’%_%iﬁglﬁ[{g %gﬁgj@ﬁ%épgﬂuaﬁhtu{@d. In a further

embodimefREyEfal et RS Rolsidstitvied. In a preferred embodiment
a 5heteroc?@83fﬁ§ﬁ‘1@r$£%§ﬁ %?%E%H .%I%Félj%ttﬁe ée?r%ﬁ]éfent ¢ ‘C@ﬁgﬂ{l&; RebLsHRsHtetag: The general
and preferssersupiuiausest ?@Su@ie&f‘ﬁﬁ’@ﬁ?,;itﬁ?ﬁe e%a’r%?géc - Cg)heterocycloalkyl and

(C3-Cg)cygloaliadmomns pedafinedd afedepbedeprabiier] AHISHTS: generarRiNapreferred
definitions of R1, R3, R%—ﬁ\?érs%%'aﬁgys%clﬁgn,%i&@%&i’ar&l%@é@alBﬁa‘ho@&&rrﬁp'@ m, r, p and Las

described iRGREHSHEWM

disorders.

i another embodiment, the present invention also relates( t)o a g;edica;}ne?;i ;;g;?ggrjiz;}%
i : ) d of formula (1) and/or a phar
an effective amount of at least one compoun . macologe
i tically tolerated excipients a
ble salt thereof as defined above, phgrmaceu fed .
22?:?5:? and. where appropriate, further additives and/or other active ingredients.

The term alky! 2s used in (C4 -Co)alkyl, (C4-Cg)alkyl, or (C4-Cgalky! and the
g alkylene substituents are understood as a hydrocarbon residue

correspospandin
chain, or branched and has 1,2, 3, 4, 5, or 6 carbon

which can be finear, i.e. straight- |
atorns, respectively. This also applies if an alkyl group occurs as & subsiifuent on

another group, for example in an alkoxy group (O-alkyb, S-alkyl ora -O(C+-

cs)aikyiene-O—‘ an alkoxycarbonyt group or an arylalkyl group. Examples of alkyl

groups are methyl, ethyl, propyl, butyl, pentyl or hexyl, the n-isomers of all these

groups, isopropyl, isobutyl, 1-methylbutyl, isopentyl, neopentyl, 2,2-dimethylbutyl, 2-



embodiments of a compound of formula (I). The following embodiments of a compound of formula (1)
do further chgyacigsizg@nd are part of the present invention. 15 In onerembegiswentaf a compound of
formula () R1 is H and the compound is characterized by the formula (Il) In another embodiment of
the present invention R1 is OH and the compoury is characterized by the formula (111a) WO
20091156099PCT/EP2009/0114420 23 (111a) The isoquinoline derivative of formula (1), wherein
R1 is OH, includes the corresponding tautomeric 1-isoquinolone derivative which is characterized by

the formulg a C pgesent invention.
in a further ér{#g&?g’#%n%ﬁ%@“ a%n%%ﬁgoﬁf%glﬁdﬁ%ﬁliﬁlzed by the formula 15(1V) 24 The
following faleene siesamRCRiRNaNY RedAigaReAte Rt G ITH Torfen & ¥h¥f Qﬂ‘)’“f’flrfﬁy?( 11b) and

(IV). In a prederisd e BROBERRIBINALSE HE purtts oo tealrpinntdlyaRY igr@irds are CHoF,
CHF2, CF3 and CHaCF3, OCF3, SCF3, or -O-(CF2)2-0-.

The term (Co-Cg)-alkenyl means a hydrocarbon residue whose carbon chain is

straight-chain or branched and comprises 2 to 6 carbon atoms and has, depending on

the chain length, 1, 2 or 3 double bonds, for exampie, vinyl, 1-propenyl, 2-propenyl (=

allyl), 2-butenyl, 3-butenyl, 2-methyl-2-butenyl, 3-methyl-2-butenyl, 5-hexenyl or 1,3~
10 pentadienyl. The double bond may where possible have the E or Z orientation. The

double bonds may be both internal and terminal.

(CZ-CG)—aikynyi groups are hydrocarbon residues whose carbon chain is straight-chain

or branched and comprises 2 to 6 carbon atoms and have, depending on the chain
15  length, 1 or 2 triple bonds, for example, ethynyl, 1-propynyl, 2-propynyl! (= propargyl) of
2-butynyl. The triple bonds may be both internal and terminal.

Halogen means fluoro (F), chloro {CI), bromo (Br) or icdo (1.

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

atom, preferably one or two carbon atoms, .more preferred one carbon atom, is

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
25  the alky! or alkylene group. Examples of (C4-Cg)heteroalkyl groups include -CH3-O-

CHs, ~-CHp-CHp-0-CHp-CHg, -CHp-NH-CHp-CH3, -CHp-N(CH2-CH3)2 -CH-CHp-
CHp-0O-CHg, -CHp-CHp-CH2-S-CH3, -CH2-0-CH(CH3)2 , -CH2-0-CH2-CH2-O-CH3
or O-CH3-CHa.

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

carbon atoms like cyclopropyl, cyclobutyl, cyciopentyl, cyclohexyl of cyclooctyl, which



5 In one embodiment R3 is preferably H, halogen, (C1-C6)alkyl, or NH-R". In another more preferred
embodiment &3 ksl faaegen, unsubstituted or substituted NH-(C5-C6pheiesantpleddpsubstituted or
substituted NH-(C3-05)heterocycloalkyl or unsubstituted or substituted NH-phenyl. In a even more
preferred embodiment R3 is 10unsubstituted or substituted NH-(C5-C6)heteroaryl containing one or
more N atoms, or unsubstituted or substituted Nll|§phenyl. In a most preferred embodiment R3 is H.
Examples of NHR" substituents in R3are  The asterisk (*) denotes where the bond is connected to

the C-atom of the ring. In a preferrad e égp& ImentRA I MR@%%Q@G'% Ei&’éik i

(C1- C2)a|kf/lle 5 ﬁenylbsl'n a more preferred embodiment R4 is H enoru substltuted or
substltutecmf(@@sﬁii‘)‘-hlfgﬂ ACREC RS RRYC Y PRIYEY8BK): W%ﬁﬁ&Wﬁ@M&lWVor (C1-
C2)alkenyl-phemrydiddost preferred R4 is H. In a preferred embodiment R5 is H, CN, halogen,
unsubstituted or substituted (C1- C6)alkyl, unsubstituted or substituted (C6-Ci &aryl, or unsubstituted
or substituted (C5-C10)heteroaryl. Examples of R5 are hydrogen, fluoro, chloro, bromo, iodo, methyl,

25 ethyl, phdBghChpam grcpgmmtﬁamﬂtﬂ'iea’(m@‘tﬁb)gmphéinglSwiamlmbicbmdw twrazol,
4-methoxy- anlllr}e Ilg amare %rr%fureéi o%m%nd{geld C6 l%cﬁ]aﬁn%%s%&? é% C19)heteroaryl

are unsub&iitited n'even more pre erred embodimen ogen met ethyl, phenyl,

thienyl, or @wwuspmme ‘Bbp&tffl@aﬂylﬁﬂ ﬁ&@@@ﬁﬁméfmﬁbfﬁhyﬁf%wm@ﬁ’éﬁf@%akﬁﬁﬂ Ina
preferred pediaRYIBEdad i dmRpeUpiRrI U kCioh eI diGhaiI Y
unsubstituted or substituted 0-(C1-C6)alk subs |tuted or, sub tituted R",.In more preferred
embodimeRPRE ¥ PRI WA I ﬁﬁgﬁﬂ&cﬁ’&y :%Oé%élm? (%ﬁ ')%1 P¥insubstituted or
substigitechRs{E i shadgyl, unsubstituted or substituted phenyl, unsubstituted or substituted

(C5-C6)heteroaryl, or unsubstituted or substituted (C3-C6)cycloalkyl. Preferably, (C1-C6)alkyl, phenyl
or (C5-C6)heteroaryl are unsubstituted. In an even more preferred embodiment R7 is H, fluoro, chloro,

bromo, mdl@ﬂ%ﬂhﬂﬂ@md%ﬁgmmemiﬁsémwn@ﬂﬁmgimh@ré?ﬂ@%rably R7 is H,
preferred OB L L o e L 2 B R e 8L P 20 1 a
preferred enstiegaTisit Rems RANGH rmgé@y(me@smmﬂ hetaroabyapléHear: for example
15 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 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
sulfones of these compounds.
20
Examples of (C3-Cg)heterocycloalkyl groups — are oxiranyl, oxetanyl, aziridinyl,
tetrahydrofuranyl, tetrahydropyranyl, dioxolanyl, for example 1,3-dioxolanyl, dioxanyl,
for example 1,4-dioxanyl, piperidinyl, pyrrolidinyl, imidazolidinyl, triazolidinyl,
hexahydropyrimidinyl, piperazinyl, triazinanyl, for exampie, 1,3,5-triazinanyl, 1,2,3-
25 triazinanyl or 1,2 4-triazinanyl, tetrahydrothiophenyl, tetrahydro-thiopyranyl, dithiolanyl,
for example 1,3-dithiolanyl, dithianyl, thiazolidinyl, oxazolidinyl, oxathicianyi, for
example 1,3-oxathiolanyl, morpholinyl or thiormorpholinyl, diazepanyl, for example 1,4-
diazepanyl.
A preferred (C3-Cg)heterocycioalkyl group is morpholinyl, pyrrolidiny!, piperazinyl,

30 piperidinyl, oxetanyl or tetrahydropyranyi.



(C2-C6)alkenyl, (C1-C6)alkylene-C(0)NH-R', (C1-05)alkylene-C(0)NH-(C1-C6)alkyl, C(0)OH, C(0)NHZ2,
C(0)NH-(C1-GB)alisylsd@)NHR', C(0)-NH-(C2-C6)alkynyl, C(0)- NH(CiEhiaiysmaeR’, or
C(O)N1(C1-Co6)alkyll2; wherein alkyl, alkylene and R" are 25 unsubstituted or substituted. In a more
preferred embodiment Rg is OH, halogen, (C1- C6)alkyl, (C1-C6)alkylene-R', (C2-C6)alkenyl, C(0)OH,
C(0)NH2, C(0)NH-(C1- C6)alkyl, C(O)NHR', or Ct@)NRCl-CG)aIkyI]Z, wherein alkyl, alkylene and R"
are unsubstituted or substituted. More preferably Rg is OH, halogen, (C1-C6)alkyl, C(0)OH, C(O)NH2,

or 0-CH3, wherein alkyl is unsubstituted or s i e

2009/1563@@%&@?’%@%@?@8 gé% r%nooréog?e%gﬁé%ﬁgﬁu;%%%%eﬁtv\lgéggig ?J?]%Str)g?ﬁla?ed or substituted
(C1-Co6)allggrtpretasat & chis repsadestitytede GO dikidroatdR s rmaghbes doupdampiayi carbon atom of
the ring including the pgsitign ' ' rfhese
embodime%rtg, rﬁ%o%gnmagt%%?g;@?rgfé/ yﬁ%&g&%gg %&’g&gﬁ%&ﬁgﬁ%ﬁ E?é%;fgé%é’r (*) denotes
where the diiatent eefarreatedso the telaeabreRE YRRyCIR BePornf-t ambRRRHIRMTR10 is (C1-C6)alkyl,

Egi\égeﬁ%rﬁﬂmf% éf@g@ﬁﬂ@?{ﬁéﬁ&ﬁ;@%&g&w@%ﬂ@a@, EoeSioallanastB 37C6)cycloalkyl,
-C6)alkylene-(C6:Ci &aryl, z:C6)alkylene-(C6-Ci Oheteroar . .
(C1-CoIRTRE LRI R R P BRI ERE Pgesyels
C(O)NH-(GirGRaiy enes(ere br&ard bicysibergj s yEidrCalatkgih (D2-@E) heseonadkyland
(C3-C8)cyﬁloalkgl, QFS-CZS)Q @r&cgg}g&lb@a%%%a-cmalkylene, (C6-Ci &aryl, or (C6-C19)heteroaryl
are unsub&IRUEd o snagsf'ltuﬁedaf ' _

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

10  compounds.

Suitable (C5-Cqg)heteroary! groups are benzimidazolyl, benzofuryl, benzothienyl,

azaindolyl, benzothiopheny!, benzoxazolyl, benzthiazolyl, benziriazolyl, benzisoxazolyl,
benzisothiazolyl, carbolinyl, cinnolinyl, chromanyl, chromeny!, naphthyridinyt,

15  phthalazinyl, pyridoimidazolyl, pteridinyt, purynyl, quinazolinyl, quinoxalinyl, quinolinyl,
isoguinolinyl, tetrahydroisoquinolinyt, tetrahydroguinolinyl, indolinyl, indolizinyl, indolyl,
furyl, furazanyl, thieny!, imidazolyl, imidazoliny!, 1H-indazolyl, pyrazolyl, oxazolyl, 1.2,3-
oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, isoxazolyl, thiazolvl,
isothiazolyl, pyridyl, triazolyl, pyrazinyl, pyrimidinyl, pyridazinyl, pyrazolinyl, ,

20  pyrrolyl,1,2,3-thiadiazolyl, 1,2 4-thiadiazolyl, 1,2,5~thiadiazolyl, 1,3, 4-thiadiazoivi,
tetrazolyi.
Pyridyl stands both for 2-, 3- and 4-pyridyl. Thieny! stands both for 2- and 3-thienyl.
Furyl stands both for 2- and 3-furyl. Also included are the corresponding N-oxides of |
these compounds, for example, 1-oky-2~, 3- or 4-pyridyl.

25
Substitutions in (C5-C4p)heteroaryl residues can occur on free carbon atoms or on

nitrogen atoms.

Preferred examples of (C5-C1p)heterocaryl residues are benzofuryl, quinolinyl, furyl,

30 thienyl, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, pyridyt,
triazolyl, oxadiazolyl, pyrazinyl, pyrimidinyl, pyridazinyl and tetrazolyl.



WO 2009/156099PICT/EP2009/OO4420 27 In a more preferred embodiment R10 is (Cl-C6)aIkyI,

(C1-COnhetergalkyl, f&dst-8)cycloalkyl, 5(C3-C8)heterocycloalkyl, (C1-@p)ayignesiis-05)cycloalkyl,
(C1-05)alkylene-(C6-C &aryl, (C1-05)alkylene-(C5-C10)heteroaryl, or
(C1-C6)alkylene-(C3-C8)heterocycloalkyl, 10 wherein (C1-C6)alkyl, (C1-C8)heteroalkyl,
(C3-05)cycloalkyl, (C3-Wheterocycloallcyl, (C1-G8)alkylene, (C6-C10)aryl, or (C5-C10heteroaryl are
unsubstituted or substituted. In a particularly preferred embodiment R10 is (C1-C6)alkyl,
(C1-Wheteroalkyl, 15(C3-05)cycloalkyl, (C3-05)heterocycloalkyl, (C1-C6)alkylene-(C3-05)cycloalkyl,
(C1-C6)alkylene- phenyl or (C1-C6)alkylene-(C5- C6)heteroaryl 20

(1 Coaly et &Eg)iggé%%ﬁdgwaw@ IHELER (b ORRsiceallo, (C3-05)cycloalkyl

(C3-05)hete ocyc oal C6)alkylene, phényl, or (C5 eteroaryl are unsubstltuted or
substituted:s)h%mamrmmwMemmommlﬂmrﬁaﬁfcmxm)ﬂlkw)(@ﬂﬂ&heteroalkyI,

(C3- OS)CyCill?a{iz”éXrll fs%ﬁw% i tepry(f)ncy ql r"%g%l’yl oxadiazolyl, pyrazinyl, pyrimidinyl, and
5 pyridazinyl. Preferred examples of (C5-Cg)heteroaryl residues are 2- or 3-thienyl, 2- or
3-furyl, 1-, 2- or 3-pyrrolyl, 1-, 2-, 4- or 5-imidazolyl, 1~, 3-, 4- or 5-pyrazolyl, 1,2,3-
triazol-1-, -4- or -5-yl, 1,2 4-triazol-1-, -3- or -5-yl, 2-, 4- or 5-oxazolyi, 3-, 4- or 5-
isoxazoly!, 1,2,3-oxadiazol-4- or -8-y, 1,2 4-oxadiazol-3- or -5-yl, 1,3,4-oxadiazol-2- or
-5-yl, 2-, 4- or 5-thiazolyl, 3-, 4- or 5-isothiazolyl, 2-, 3- or 4-pyridyl, 2-, 4- 5- or 6-
10 pyrimidinyl, 3- or 4-pyridazinyl, or pyrazinyl.

in residues Rj to R45 (Cg-C1g)ary! and (C5-C1piheteroaryl residues are unsubstituted
or, if not épeciﬁed otherwise, optionafly substifuted one or more times, preferably one
to three times, by a group independently selected from

15  halogen, OH, NO5, N3, CN, C(O)-(C1-Cg)alkyl, C{(O)~(Cg-C1plaryl, C(O)OH,
C(O)O(C1-Cglalkyl, C(O)NH2, C(O)NH(C1-Cgalkyl, C(OIN[(C1-Cgjaikyllp,
{C3-Cg)cycloalkyl, (C4-Cgralkyl, (C1nCG)aIkyiene—NH(Cq—Ca)aiky!,
(C4-Cg)alkylene-N{(C 1-Cg)alkyllp, (C2-Cglalkenyl, (C2-Cg)alkynyl, O-(C1-Cglalkyl,
0O-C(O)-(C1-Cg)aikyl, PO3H2, SOzH, SO2-NHp, SONH(C 1-Cg)alkyl, SO2N[(C 1-

20 Cgalkyllp, S{C1-Cgalkyl, SO(C4-Cgalkyl, SO2-(C1-Cg)alkyl, S05-N=CH-
N[(C1-Cglalkyllp, SF5,- |
C(NH)(NH3), NH2, NH-(C1-Cg)alkyl, N[(C1-Cg)alkyllz, NH-C(O)-(C1-Cgjalkyl,
NH-C(0)0~(C1-Cg)alkyl, NH-S02-(C4-Cg)alkyl, NH-SO2-(Cg-C1p)aryl, NH-SOp-
(C5-C1p)heteroaryl, NH-SO2-(C3-Cglheterocycioalkyl, N(C1-Cg)alkyl-C(O)-

25  (Cq-Cg)alkyl, N(C1-Cg)alkyl-C(O)O-(C1-Cglalkyl, N(C1-Cg)alkyl-C(O)-NH~(C1-
Cg)alkyl], (Ce-C1p)aryl, (C1-Cg)alkylene(Cg-Cqplaryl, O-(Cg-Copjaryl,
O-(C¢-Cg)alkylene-(Cg-C4plaryl, (Cs-Cqp)heteroaryl, (C3-Cg)heterocycloalkyl,
(C4-Cg)akylene-(C5-C1p)heteroaryl, (C4-Cglalkylene-(Ca-Cg)heterocycioalkyl,
0-(C¢-Cglalkylene-(C5-Cqg)heteroaryl, O-(C1-Cg)alkylene-(C3-Cg)heterocycloalkyl,



WO 2009/156099PCT/EP2009/004420 28 (C1-C6)alkylene-(C3-C6)cycloalkyl,

(C1- C2)a|ky| Fbg 1Y,{C1-C6)alkylene-(C5-C6)heterocycloalkyl, or , yherein (Ci.C6)alkyl,

(C1- C8)heteroa kyl, (C3-C8)cycloalkyl, (C3-C8)heterocycloalkyl, 5phenyfand %CS Cla)heteroaryl are
unsubstituted or substituted, preferably phenyl is unsubstituted or optionally substituted once or twice
by a group selected independently of each other #m halogen, (C1-C4)allcyl or 0-(C1-C4)alkyl,
wherein (C1-C4)alkyl may optionally be substituted by fluoro. In a particular embodiment (C1-C6)alkyl,

(C1- CB)heteroalkyl, (C3-C8)c cloalky (C3-C8)heterocyclo enyl and (C5 10Cio)heteroaryl
are unsubS¥REIER ?ﬂ'éuﬁc&gﬁ LFd e EARRRD RN R ‘? éﬂrﬁ‘@fﬁ{/y? CEEHRARN S Bopropyl, butyl,

isobutyl, cyelgpraBXlkaxe duBXEIORRNIME &Y BipesarybY inylgRaudseaspRy iR stwlene,
tetrahydrofuranyl tetrahydropyranyl or benzyl, cyclohexyl, 15trifluoromethyl, 3,3,3-trifluoropropyl,

methoxy, éﬂﬁﬁk?a@m%tﬁﬂztéﬁ&k@d%ﬁaﬁyfﬁe&ﬁyr&@aﬁﬂxwﬁétr @m@ﬁdﬁ‘fib’ényl In a most
. preferred %ﬁﬁtﬂyl p iISepr t y clobutyl,
CyC|0pent)jG?({&i|(?§I%l r’% ne é%%gr}(%; o[%%kgtﬁgl - y%é%%d% fur nﬁ? ‘Ptle(éj Esgé)hﬁanyl or
benzyl520 D& pifpaiied, émbﬁéhai&vieﬁew@d Gepag)atkyD-(C3-Coplyvlentkiladii1p)aryl;
25(C5-C6)heteroaryl, preferably H or (C1-C6)alkyl, wherein (C1-C6)alkyl, (C3- C6)cycloalkyl, or
(C5-Clo)heteroaryl are unsubstituted or substituted, preferably unsubstituted.  In a more preferred
embodiment RildréinHCa-(G slBa)HikyIcingibreipsiiutabhar/Pi<Gotngabsinieed orxmbstituted,

preferably ypsulsiiied MoSLRIGIRIAAY R FibbelR SRRHLSSASP STIRRROR AR e20

atoms are attached to;
10 _
and wherein aryl substituents of {Cg-C4p)aryl, (C5-Cqp)heteroaryl, cycloalkyl or (C3-

Cg)heterocycloalkyl groups may not be further substituted by an aryl, heteroaryl,

cycioalkyl or heterocycioalkyl containing group.

15  Preferred substituents for (Cg-Cqg)aryl and (Cg5-Cqg)heteroaryl groups are OH, (Cq-
Cy)alkyl, O-(C4-Cg4)alkyl, O-phenyl, phenyl, C(O)O-(C4-Cglalkyl, C{OYOH, C{O}~(C1-
Cy)alkyl, halogen, NO2, SONH», CN, SO2-(C-Cyg)alkyl, SOo-N=CH-
N[(C4-Cg)alkyilz, NH-SO2-(C1-Cglalkyl, NHp, NH-C{O)-(C{-Cyg)alkyl,
(C3-Cg)cycloalkyl, (C4-Cg)alkyl-OH, C{OYNI(C4-Cglakkyllz, C{OINH(C1-Cgalkyl,

20  C{O)NH», N[(C1-Cg)alkyl]p, (C1-Cyg)alkylene-N[{C1-Cyg)alkylla,
{C4-Cq)atkylene-O-(C4-Cygjalkyl, (Cs-Cg)heteroaryl, (C3-Cg)heterocycioalkyt, (C4-
C4jalkylene-(Cg-Cqp)aryl, wherein the (Cg-Cqg)aryl may be further substituted one to
three times, preferably once, by halogen, (C1-Cg)alkyl, O-(C4-Cg)alkyl,
(C4-Ca)alkyiene-O-(C1-Cg)alkyl, (Cg-C1plaryl, O-(C1-Cg)alkyiene-(Cg-C1p)aryl, or

‘25  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.



29“Ir:i a preferred embodiment R12 is (Ci-C6)alkyl, wherein optionally one or more hydrogen are

substituted b%{%‘?{f 1&3;C8)cycloalkyl, 5(C5-C6)heteroaryl, or (C6-C1‘()eo,?[é/}!,2 )
(C3-C8)cycloalky ,‘?CS-Clo)heteroaryl and (C6-Ci &aryl are unsubstituted or substituted, preferably

(C3-C8)cycloalkyl, and (C5-C6)heteroaryl are unsubstituted. Preferably (C6-Ci &aryl is phenyl which is
unsubstituted or optionally  substituted once o2fivice by a group selected independently of each
other from 10 halogen, (C1-C4)alkyl or 0-(Ci-C4)alkyl, wherein (01-C4)alkyl may optionally be

substituted by fluoro. In a preferred embodiment R12 is methyl, ethyl, propyl, isgopropyl, isobutyl,
cyclopropy MR HHER SICHLHEMA SPbLH 18220 SR AP DTN AP ARt R11 and

R127 togelbR! wilhihocaiben almarophish eisae iercimn, €@ EBleycioglkwying, which is
unsubstituted or substituted, preferably unsubstituted. 20 In a further embodiment Rli and R12,
together with testdlifo Rdfore b -RBYars aadiiadSféeri e (e abyheisiBeyidalky! ring, which
IS unsubsti [ ituted. Rr t I I Lgraup ¢ orpholinyl,
piperidinyl ,Wbﬁjﬂ%*?gﬁbﬁrg?%?%éﬁBpﬁ%%?ﬁ/ﬁ%%%?ﬁ%ﬁlw grgﬂ%@%%{%linyl or
piperadinylCEretencand bterst yotoplieyiv) o upsshstitded sy epticumadiitsubddiiRgethansgtembodiment of a

2008/15808PEIER SUOBIOEIATE S0 KT CLTRr e AR e R ST Coray.
(C1-Co)alkylene-O-R', C(0O)NH-(Ci-C6)alkyl, 5 C(O)NHR', C(0)1?1[(Ci -C6)alkyl]2, wherein
Even more preferred substituents for {Cg-Cqp)aryl and (Cg-Cqp)heteroary! are OH,
halogen, CN, phenyl, O-phenyl, NH-C{O}-(C4-Cg4)alkyl especially NH-C(O)-CHs,
10 C(O)-(C4-Caalkyl especially C(O)-CH3, C(O}-O(C1-C4)alky! especially C(O)-OCHs3,
{Cq-Cy)alkyl especially CHg or CF3, O-(C1-C4)alkyl especially O-CHz, CONHy SOp-
NHo, SO2-(C1-C4)alkyl especially SO2-CHg or SO2-CF3; or SO-N=CH-
NI(C1-Cy)alkyllp especially SO2-N=CH-N[(CH3)2,
whérein the phenyl is unsubstituted or optionally substituted one 1o three times,
15  preferably once, by OH, halogen, (C1-Cg)alkyl or O-(C1-C4)alkyl.

More especially preferred substituents for (Cg-C1p)aryt and (C5-Cqg)heteroaryl groups
are OH, CN, (C1-Ca)alky! especially CH3 or CF3, O(C4-Cg)alkyl especially O-CHsg,
halogen or phenyl, wherein the phenyl may be further substituted one to three times,

20 preferably once, by OH, halogen, (C1-Cg)alkyl eépecial!y CHga or CFg, or
O~(C4-Cy4)alkyl especially O-CHa.

Most preferred substituents for (Cg-C4paryl and (C5-Cqg)heteroary! groups are OH,
CN, halogen, (C4-C4)alkyl especially CH3 or CF3, O(C4-Cyq)akkyl especially O-CH3, or
25 halogen.

In monosubstituted phenyl groups the substituent can be located in the 2-position, the

3-position or the 4-pasition, with the 3-position and the 4-position being preferred. If a

phenyl group carries two substituents, they can be located in 2, 3-position, 2,4-position,
30 2,5-position, 2,6-positicn, 3,4-position or 3,5-position. In phenyl groups carrying three



R', (C1-C6)alkyl and (C1-C6)alkylene are unsubstituted or substituted. In a further embodiment R13

and R14, toggthenwithdhe N-atom to which they are 10attached, form adfBrlafrpgtarocycloalkyl ring,
which is unsubstituted or substituted. Preferably, a (C3-C8)-heterocycloalkyl is unsubstituted. In a

preferred embodiment of a compound of formula (1) R13 and R14 are  independently of each other
15H, (C1-C6)alkYl, (C3-C8)cycloalkyl, (C1-C4)alkylene-(C3-C8)cycloalkyl,
(C1-C4)alkylene-(C6-CiO)heteroaryl, 20 (C1-C4)alkylene-(C3-C8)heterocycloalkyl,

(C1-C4)alkylene-(C6-C10 C1-CA)alkylene:0-(Ci=CH)a 0 (C1-6 lsor R13 and R14,
together W%Hgt%ﬁe‘gﬁt%orﬁ %ggv\éhﬁéﬁqﬁeﬁlggréga%%%#g(d%%@%’ggéS ' 5?1@?&?#%@2%%1 yl group,
wherein (GiaG8iRIKk$I4 EBeaB)Ey AléLkppsitionCH akyidesii@s-C10)heteroaryl,
(C3-C6)heterocycloalkyl, (C6-C10)aryl are unsubstituted or substituted. WO
2009/156099PCT/EP2009/004420 31 Preferably the formed heterocyclyl group,in R13 and R14 is
morphany!! Bio@PRIR ARG PEPHISRAS RO g %cfg?est%%wgﬂgg' H%{%%ﬁ;%gyg\\{/? §Fup is morpholinyl
or pipeiazigydupsl dexivad feoprefernsti gmipsdimepbeidecermpéimceoffomatibiitRed ¢s H (C1-C6)alkyl,

(C3-C8)cyglgalily 1(9.%}% ‘ﬁl@,eﬂ%:f)‘ﬂéhgé)ﬁ’slpﬁMhéﬂﬁéﬁéﬁﬁ%t{&%Q@i@#ﬁhts
10(C3-C8)cycloalkyl, (C1-C4)alkylene-(C3-C8)cycloalkyl, (C1-C4)alkylene-(Cs-C10)heteroaryl,

(C1-CA)allGHRnER S PCRNOI ARE 5k 2 SR EI Eh aL s FFpLps. Exarples 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-
10  phenylpropyiene, 4-phenylbutylene, 1-methyl-3-phenyl-propylene.

In residues R3 to Rq5 an alkyl or alkyiene is unsubstituted or, i not specified

otherwise, oplionally substituted one or more times by halogen. If substituted, alkyl or
alkylene is preferably substituted one to three times by halogen selected from chioro or

15 bromo but may be substituted by fluoro once or more, e.g. being perfluorinated.
Preferably haiogen is fluoro. Preferably alkylene is not halogenated. More preferred an
alkyl or alkylene is not halogenated.

In residues R3 to R.15 alkyt or alkylene is unsubstituted or, if not specified otherwise,
20 optionally substituted one or more times by a group selected independently from OH,

OCHg, C(O)OH, C(O)OCH3, NHz, NHCH3, N(CHa)2, C(O)NH2, C(O)NHCH3 or

C(O)N(CH3)p. 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
25  substituted by one of these groups. Preferably alky! or alkylene in R3, R4, Rg, Ry and

Rg are not substituted. in a further embodiment alkyi or alkylene in Rq fo R1s is not

substituted by one of these groups.

in residues R3 to Rq5 cycloalkyl or heterocycioalkyl is unsubstituted or, if not specified
30 otherwise, optionally substituted one or more times by {(C4-Cg)alkyl, haiogen, OH,
OCHg, C(O)YOH, C(O)OCH3g, NH2, NHCH3, N(CH3)2, C{O)NHp C(O)NHCH3 or



15 (Ci-C4)alkylene-0-(Ci-C6)alkyl, or C(O)NH?(Cl-C6)aIkyI. wherein (C1-C6)alkyl, (C3-C8)cyc|oa|kyl,
(C1-C4)alkylgnsdferasesiheterocycloalkyl, (C6-C10)aryl are unsubstitiiegansshsiitted. 20 In an
even more preferred embodiment of a compound of formula (1) R13 is H or (C1-C6)alkyl; and R14 is H,

(C1-Ce6)alkyl, 25 (C3-C8)cycloalkyl, (C1-C4)alkylene-(C3-C8)cycloalkyl, (C1-C4)alkylene-(C5-C
Oheteroaryl, (C1-C4)alkylene-(C3-C8)heterocycloalkyl, (C1-C4)alkylene (C6-C1 &aryl, or WO
2009/156099PCT/EP2009/004420 32 (Ci-C4)alkylene-0-(Ci-C6)alkyl, wherein (Ci-C6)alkyl,

(C3-CS>CV§@$g$4§§§%§@{%%} i cranudata (ChrasiplaRmusEuied o

substitute C1-C6)alkyl and R14 is(C1-C6)alkyl or (C3;-C'8)cycloalkyl,
wherein (Gir @ Gadkey bosféGB9 Ocycedkiy Hareing substingrecpoefeissti Rreigrahbrevaligiai fibstituted.

In & furthey g}egggggg)&méﬁw nd R4 5 HetiiGiked Halkdopl CRhistineiealesaRyvberein

(Cl-C6)aIk)7I or cycloal re unsubstituted. Most preferred R13 and R14 are H. As examples
for the befaetementioaiey enftpitiRenareRbs BbRiittate nrlepdaded ®MEESRBRe@sch other, hydrogen,

hyl, ethyl, propyl, i 3:methyl:butyl, 2:methyl- | 3,3 ]
a0 SR LR S e A TRE bRt QRGO ot it opropy
2009/156099PCT/EP2009/004420

The general and preferred substituents of (Cg-C1glaryl, (C5-Cqp)heteroaryl, (C3-
Cg)heterocycl.oa[kyl and (C3-Cg)cycloalkyl groups as defined before may be combined
with the general and preferred definitions of Rq, R3, R4, R5, Rg, R7, Rg, Rg, R1p.

10 R4q,Rq2,R13, R14, Ri5, n, s, m 1, p and L as described in the following

embodiments of a compound of formula (1).

The following embodiments of a compound of formula (I} do further characterize and
are pért of the present invention. _
15  In one embodiment ofa compound of formula (I) R4 is H and the compound is

characterized by the formula (1)

R4 Rs (R_g)n
Ra_~

N\’

H Rg

20 | _
in another embodiment of the present invention R4 is OH and the compound is

characterized by the formula (lila)



33 In one embodiment R15 is H or (C1-C6)alkyl, which is unsubstituted or optionally substituted, more
preferably R1gds §l.qk{6ed-C4)alkyl, most preferably H. Preferably, the glkylis jdpgsshgfituted. S 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  (the bond with the dotted linie indicates the position of the
-(CR11R12)r-NR13R14 10residue) or Rio WO Z309/156099PCT/EP2009/004420 34 which is
unsubstituted or optionally substituted by Rg. Preferably, the bicyclus or adamantane is unsubstituted
(nis 0) or substituted once (n.is 1) amantane has the following structure Rioor orOr
io The cis and trans isomers |rfthe siduesguch as for example in the structures In

) seny i.60 no bicycluspr adamantane is formed.
In one embodiment m is Zand ISultinOup due/within a comwﬁnd@f 15formula (1) of the
formula ' N

(a)

5  The isoquinoline derivative of formula (1}, wherein R4 is OH, includes the

correspending tautomeric 1-isoquinolone derivative which is characterized by the
formula (Hib)

Ry A
HN
O Ry

10

(ltlb)
This tautomeric form is also an embodiment of the present invention.

in a further embodiment R+ is NH» and the compound is characterized by the formula

15 (V)
(Roln




WO 20091156099PCT/EP2009/004420 35 /R14 R13 in all their stereochemical forms. In another
embodiment m is 3 and s is 1 resulting in a residue within a compound of formula (I) of the formula 5
In a further embodiment mis 2 and s 1. In still another embodiment m is 3 and s is 0. In yet another
embodiment m is 4 and s is 0. 10 In one embodiment of a compound of formula (1) nis 0, 1, or 2. More
preferred, nis O or 1. Most preferred nis 0. In a prgferred embodiment r is 1. 15 In another
embodiment L is O(CH2)p. In a further embodiment L is S(CH2)p, S(0)(CH2)p or S02(CH2)p. In
another embodiment L is NH(CH2)p, NRCiC6)alkyl)(CH2)O, NRC3-C6)cycloalkylliCH2)P,
NI(Ci-C3)qlkyionsmang iR ATNR R 8 sH04aneEhtS BBBrRBaIRES HRIBrmtEN Y (GH2)p,
N(Cl-CG{alk [-(OH2)P being more preferred. A preferred N(Ci-C6)alkyl is N(C1-C4)alkyl, more
preferab )”i@%f‘l ok 2RO 2CH3 with NCH3 being more preferred. In a preferred embodiment L is
0(CH2)P. In another preferred embodiment L is S(CH2)P. In a further embodiment L is NH(CH2)13.

Most preferred L is 0, S or NEI with O b_einé especially preferred. WO _
2009/156090p€ e 600 08IMST T Nfore PratErdByr e PreB@Rlvsg 354461 is 0, S or NH,

preferably 0. In a further embodiment the present invention relates to a compound of formula (1) 5
seleCted from the group consisting of

6-14-(1-Amime probpjedcie RasdrosfaatiyiH atggnei§ioaalmlors Ht-Risdganoth-one,
O S o e Rl
TR B S R A e
644-(1-Anvsataiityed-oy daopsanbaatiyntyaighdrytony g ehie paifeiseduindindiment R3 is
10  unsubstituted or substituted NH—(C5~Cg)heteroary! containing one or more N atoms, or .
unsubstituted or substituted NH-phenyl. In a most preferred embodiment Rz is H.

Examples of NHR" substituents in R3 are

H H
*/N\ : */N O
Cl O
O

The asterisk (*) denotes where the bond is connected to the C-atom of the ring.

15
In a preferred embodiment Ry is H, halogen, (C4-Cg)alkyl, or (C4-Cp)alkylene-phenyl.
in a more preferred embodiment R4 is H, halogen or unsubstituted or substituted (C1-
Cy)alkyl or (C1-Cp)alkenyl-phenyl, preferably unsubstituted (C1-Cg)alkyl or (C4-
Co)alkenyl-phenyl. Most preferred Ry is H.

20

in a preferred embodiment Rg is H, CN, halogen, unsubstituted or substituted (C4-
Cg)alkyl, unsubstituted or substituted (Cg-Cqg)aryl, or unsubstituted or substituted
(C5-Cqp)hetercaryl. Examples of Rg are hydrogen, fluoro, chicre, bromo, iodo, methyl,



one, 15 644-(1-Amino-propy1l)-4-cyclopropylmethyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1- one,
644-(1-Amino-buty1)-4-cyclopropylmethyl-cyclohexyloxyl-7-chloro-2H-isoquinolin-1- one,
6-14-(Amino-cyclopropyl-methyl)-4-cyclopropylmethyl-cyclohexyloxy]-7-chloro-2H-
20isoquinolin-1-one,
6-[4-(1-Amino-2-methyl-propyl)-4-cyclopropylmet®tcyclohexyloxy]-7-chloro-2Hisoquinolin-1-one,
644-(1-Amino-propy1l)-4-isopropoxymethyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1- one,
25644-(1-Amino-ethyl)-4-cyclobutyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
644-(1-Astrh-prepyl eyl ayiylidytlalteky uyh@tobiarpidishduianiimd -enpelopropyl,
644-(1-Amino-propy1)-4-cyclopentyl-cyclohexyloxy]-7-chlorq-2H-isoquinolin;1:opne

s (AR R AT R A LSS EF RO GG, FRMIL: one, 30
644-(1-Amine = thyl-  (7Shl ' iROl0AL-

014 L B e e e L s Preferres
6-[4-(1-AemibodinapytlR4-benzihtygptoh engibyy] eliot] ariveivkisbiguiyioim-pyodg!, Wiore
2009/156099PCT/EP2009/004420 37 ' _

6445 1-AsRRtisA ) Raktagne yRRIRX 6 SV Misb s RfsstRA R6lis-Tone,
6-14-(1-Amino-butyl)-4-isopropyl-cyclohexyloxy1-7-chloro-2H-isoquinolin-1-one,
6-[4-(1-Amino-butyl)-4-ethyl-cyclohexyloxy]-7-methyl-2H-isoquinolin-1-one,
6-[4-(1-Ammorefey®d entlybdiyoidRylxyl- haleghpl Pl ogusnditiuteder substituted (C1-

04 (ARSI B bbriof 6 PNl SESUBG I BAHef Systuted
& 1a-(1-Agingi 2 S-S RororRbMb SN R 8y BNl SR s GhRarglispauinolin L-one,

644-(1-Amin ,2-trifluoro-ethyl)-4-isopropyl-cyclohexyloxy1-7-chloro-2H-isoquinolin- 101-one,

644((1-AsnipeiRid &3 Jekvpronpuamstit)édsapsapytinyed X 0exgl Tatityo o dtbistiute in-1-one,
644-(Amino-thiazol-2-yl-methyl)-4-isopropyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1- one, and 15
644-(Aminbshitaien shambtHpsuUbsiBsiep P ubsHbsob L - eisierornd Ui alivirdAgir
stereoisomeric, and/or. tautomeric for nd/or . their pharmaceutically acceptab Its thereof. 20 In a
further e oséﬁﬁgﬁ{iﬁg’é%gﬁ‘g?s £1Z%%%E}?8rx’t{;ée)1§f@€ cgliisﬁ)sﬁ%jl of &%_@Gﬁe&%mgryf’
Cis-6-[4-FramioeRydd-4-(tetrahydropyran-4-y1)-cyclohexyloxy1-7-chloro-2Hisoquinolin-1-one ,
cis-644-(1 -Amino-propyl)--4-ethyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
cis-6-[4-(TLAM RSB IR REEREFH- CRIRERevSG7 At ol orA. iSBIM e L iRe By . ethyl,

Ccis-44-(1-Amino-buytyl)-4- -C yl-7, ly2H-1sQaunabin- ,
C|s12§[4(T%E%&%ﬁ%@yﬁim%c&ﬁﬁgﬁ Xy%fﬁr’[nbﬁ%l- H%S%%%%%?%QEH, fluaro, chloro,
Cis-6-[4-(BréwinenBERPYL- BHiYixgy ehobaxida i-ce iaker@ Hisetipiatdinslt Gteisatitioro.
cis-6-[4-(1-Amino-propyl)-4-butyl-cyclohexyloxy]-4-benzyl-7-chloro-2H-isoquinolin-1- one,

in a preferred embodiment Rg is H, Cl, F, methyl or ethyl. in a more preferred
embodiment Rg is H.

20
In a preferred embodiment Rg is R’, OH, halogen, (C4-Cg)alkyl, (C4-Cg)alkylene-R’,

(Co-Cglalkenyl, (C1-Cg)alkylene-C{ONH-R’, (C1-Cg)alkylene-C(O)NH-(C1-Cg)alkyl,
C({O)OH, C(O)NHo, C(O)NH-(C4-Cgalkyl, C{O)NHR’, C(O)-NH-(C2-Cglalkynyl, C{O)-
NH(C1-Cg)alkylene-R’, or C(O)N[(C1-Cg)alkyllp; wherein alkyl, alkylene and R" are

25  unsubstituted or substituted. In a more preferred embodiment Rg is OH, halogen, (C4-
Cglalkyl, (C4-Cg)alkylene-R’, (Co-Cg)alkenyl, C(OJOH, C(O)NH2, C(O)NH-(C1-~
Cglalkyl, C(O)NHR’, or C(O)N[(C1-Cg)alkyllp, wherein alkyl, alkylene and R" are
unsubstituted or substituted. More preferably Rg is OH, halogen, (C4-Cg)alkyl,
C(O)CH, C(O)NHs2, or O-CHga, wherein alkyl is unsubstituted or substituted. in an even



30 their stereoisomeric and/or tautomeric forms and/or pharmaceutically acceptable salts thereof. WO
2009/156099PCT/EP2009/004420 38 In a further embodiment a comp ' d from the group
consisting of gg—@ﬁ%}f&?1-Amino-propyl)-4-methyl-cyclohexyloxy]-?-gf(?@%o%iﬁggﬁjinolin-l-one, _
cis-644-((R)-1-Amino-propy1l)-4-methyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
Cis-6444(S)-1-Amino-propy1)-4-(tetrahydro-pyra@é-y1)-cyclohexyloxy]-7-chloro-2H-
5isoquinolin-1-one, '
cis-6-[4-((R)-1-Amino-propyl)-4-(tetrahydro-pyran-4-y1)-cyclohexyloxy1-7-chloro-2Hisoquinolin-1-one,
cis-a-[4-((Rwyozemf%r.mmﬁﬂ@fﬁw.&%H@&V%@f%ﬁﬂ&f&%ﬁ@%&g@ ISP grererably
CiS‘Gl44(S§(&iémgb@EM&)(‘é‘1§ M}ohexyloxy]-?-chIoro-2H-isoguinolin-l-one, 10
cis-644-((S)-Amino-cyclopropyl-methyl)-4-cyclopropylmethyl-cyclohexyloxy]-7-chloro2H-isoguinolin-1-o0
ne, and _
ci5-6444(R&W%—&ﬁ%@ﬁ@@ﬂnmﬂam%@mlmu@%bwwglwwamﬂ-mm@hhi&;aquinolin-l-o
ne, their taufometic forms and/or pharmaceutically acceptable salts thereof. 15 In a further
embodimegtaRbrisgiid is selected from the group consisting of
cis-644-(1-Amino-ethyl)-4-ethyl-cyclohexyloxy]-7-methyl-2H-isoquinolin-1-one,

cis-644-(1-Amino-propyl)-4-ethyl-cyclohexylaxy)-7-fluoro-2H-isoquinolin-1-one,
cis-6-[4-(1-'%\§'r‘ﬁﬁ%'f%|’8%¥ -T—%%ﬁ ny%f% 3)r('y (%é%-’?-??l%)% ?fﬁ%‘étﬁ;’!f’ﬁ 1138 {uﬁg‘rin-l- 20 one,
cis-6-[4-(1-Amino-propyl)-4-ethyl-cyclohexytoxy]-7-methyl-2H-isoguinolin-1-orj#
cis-6-[4-(1-Amino-pgopyl)-4-ethyl-cy y]-5,7-dimethy1- -isoguinolint1-on
cis-64-4-(1Mepyl5-4- hoxy-cyclohekyloxyFF-eAloro2FHSoguiriotian< 1> %
trans-6-[4-(1-Amino-propy1)-4-meéthoxy-cyclohexylo)M-7-chloro-2H-isoquinolin-1-one, 25
644-(1-Amino-propy1)-4-ethoxyf-cyclohexyloxy)-7-Ghloro-2F 1-isoquinolin-1-one,
cis-644-(Amino-phenyl-meth -methyl-cttohe pA~chlofd<2H-isoquinolin-1-one,
cis-6-[4-(1-Afﬁiherbﬁfyb14-rﬁ'ethylﬁyclohexyloxy)-?-c ro-2H-isoguinolin-1-one,
cis-644-(Amino-phenyl-methyl)-4-cyclopropylmethyl-cyclohexyloxy1-7-chloro-2Hisoguinolin-l-one,
30cisfiy[4- (hé\aztadsR-(eaibybietyhetciteidpnapid methgbedtotbeyloaidnT aflter ohRl - 1-
isoquinolin-1-one, WO 2009/156099PCT/EP2009/004420 39
cis-6-[4-(1-Amino-2-methyl-propy1)-4-cyclohexyl-cyclohexyloxy]-7-chloro-2Hisoquinolin-1-one,
cis-644-(1-naipteisrass) epbodiment fiddfo-butyl)-cyclohexyloxy]-7-chloro-2Hisoquinolin-1-one, 5
cis-6-[4-(1-ﬁ5n1&%jgﬁg;pyl)-4-(tetrahydro-pyran-4-ylmethyl)-cyclohexonxy)-?-chIoro-ZHisoquinolin-l-on
e, Cis-644- Aﬂwin -cyclopropyl-methyl)-4-(tetrahydro-pyran-4-ylmethyl)-cyclohexyloxy)-7-
chloro-2H-igondigibideicaitg,

C|s-64145(Amgcc &Ifg;:gﬁ%l:methyl)-4-methyl-cyc|ohexyloxy]-?-chloro-zH-|soqumoI|n- ,

(Cs-Cg)heterocycloalkyl,

(C1-Cgjalkylene-(C3-Cg)cycloalkyl,

(Cq-Cg)atkylene-(Cg-Cqpjaryl,

(C1-Cg)alkylene-(Cs-C1p)heteroaryl,
20 (C1-Cg)alkylene-(C3-Cg)heterocycloalkyl,

C{O)NH-(C 4-Cg)alkyl,

C(O)NH-{Cg-Cyplaryt, or

C(O)NH-(C4-Cglalkylene-(Cg-Cqg)arvyl,

wherein (C4-Cgalkyl, (C1-Cg)heteroalkyl, (C3-Cg)cycloaikyl, (C3-Cg)heterocycloalkyl,
25  (C4-Cglalkylene, (Cg-C1paryl, or (Cs-Cqp)heteroaryl are unsubstituted or substituted.



101-one, cis-644-(Amino-cyclopropyl-methyl)-4-ethyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1- one,

_ cis-644-(1-Amino%)rogﬁlg)A-ethoxymethyl-cyclohexyloxy]-?-chIoro-2H-iso%uinolin-l- one,
150is-6-[4-(1-ﬂ7r?1' Pt (i/f[)-4-cyclopropyl-cyclohexyloxy]-?-chIoro-2H-is%Cq/lrlfcz) R 9-‘tc‘)t%{}e,
cis-6-14-(Amino-cyclopropyl-methyl)-4-(4,4,4-trifiuoro-butylycyclohexylory]-7-chloro2H-isoquinolin-1-on
e, Cis-644-(1-Amino-propy1l)-4-cyclopropyl-cyclol#¥xyloxy]-7-chloro-2H-isoquinolin-1-one,
cis-644-(Amino-cyclopropyl-methyl)-4-cyclopropyl-cyclohexyloxy)-7-chloro-2H- 20isoquinolin-1-one
Cis-644-(1-Amino-propy1)-4-(tetrahydro-thiopyran-4-y1)-cyclohexyloxy]-7-chloro-2Hisoquinolin-1-one,
cis-6-[4-(1iAmimeretpiaiengst ephadiEls bRy ]- 7-chloro-2H-isoquinolin-1-one,

cis-6-[4-(1- _i&o- )-4-ethyl-cyclohexyloxy]-7-fluoro-2H-isoquinolin-1-one,

25cis-644- -}Anﬁ%o- thyl)-4-ethyl-cyclohexyloxy]-7-tluoro-5-methyl-2H-isoquinolin-1-one,
Ccis-544-(1-fawiag)btsidatkgithyl-cyclohexyloxy]-4-benzyl-7-chloro-2H-isoquinolin-1-one,
cis-?-ChIoro-6-§44l%%/<ﬂ§|})ropylmethyl-amino)-propyll—4-ethyl-cyc|ohexyloxy)-2Hisoquinolin-l-one,
cis-644-(1-§:é’ﬁ ﬁl)g 8 opyl)-4-ethyl-cyclohexyloxyl-7-chloro-2H-isoquinolin-1-one,

30cis-& Chiorod[Hetthadydrddttghbutylamino-propy1)-cyclohexyloxy]-2H-isoquinolin-1-one,
Ccis-644-(1-Butylamino-propy1)-4-ethyl-cyclohexyloxy)-7-chloro-2H-isoquinolin-1-one, WO
2009/15605@13@63@9’%@99%@29@6\@%’3' vl

644-(1-Amm-_%mmyé-rp; g;@,@ ropyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1- one
cis-6-[4-(1-Amino-propyl)-4-iSopropyl-cyclohexyloxy]-7-chloro-4-fluoro-2H-isoquinolinl-one (90),
5cis-644- (¥Rt istpiet (E&thghhsiersredy Rixy]-7-chloro-4-fluoro-2H-isoquinolin-1- one,

L Lo e
10isoqQinotimerdic dthedi)diky!, (C1-Cg)heteroalkyl, (C3-Cgleycloalkyl, (C3-Cgiheterocycloalkyl,
i RSB S SR A
trans-6-[4-(h-apanacddiyaieeiiad) eetireytlBhgxgloxy]-7-chloro-2H-isoquinolin-1-
(C4-Cg)alkyl,
(C1-Cg)heteroalkyl,
15 (Cx3-Cg)cycloalkyl,
(C3-Cg)heterocycloalkyl,
(C4-Cglalkylene-(C3-Cg)cycloalkyl,
{C4-Cglalkylene-phenyl, or
-{C1-Cg)alkylene-(Cs-Cg)hetercaryl,
20 (Cq-Cg)alkylene-(Cs-Cg)heterocycloalkyl,
wherein (C4-Cgalkyl, (C4-Cg)heteroakkyl, {C3-Cgleycioalkyl, (C3-Cglheterocycloalkyt,
(C1-Cglalkylene, phenyl, or {Cg-C4p)heteroaryl are unsubstituted or substituied.

In an even more preferred embodiment Rqg is
25 (Cq-Cglalkyl,

(C4-Cg)heteroalkyl,

(C3-Cg)cycloalkkyl,

(Cs-Cgiheterocycioalkyl,



15 one, 644-(1-amino-3-methoxy-propy1)-4-ethyl-cyclohexyloxy]-7-chloro-21-1-isoquinolin-1-one,
cis-6-[4-(1—a%oi&|5%9é/@;-4-(1,1-dioxo-tetrahydrothiopyran4-y1)-cyc|oh%y)@%];%{mm
chloro-2H-isoquinolin-1-one,
643-(1-Amino-propyl)-3-propyl-cyclopentoxy]-7-chloro-2H-isoquinolin-1-one, and
206-[4-(1-Amino-propyl)-4-trifluoromethyl-cycloh@Ryloxy]-7-chloro-2H-isoquinolin-1-one, their
stereoisomeric and/or tautomeric forms and/or pharmaceutically acceptable salts thereof. In a further
embodiment a compound js selected from the group consisting of

25cis144-(8:1- RGPS RiHBIR. E‘\@i(%{r\(ll)-1-ethy|-cyc|ohexy|j-propylamine,

cis-141-Etly ;ézﬁmygﬁ@;gagwﬂolin-6-yloxy)-cyc|ohexy|i-propylamine,
cis-1-[1-Ethy1-4-(7-methyl-isoquinolin-6-yloxy)-cyclohexyl]-propylamine,
cis-141-Etiy 1-48) Y8R amb BN eisori RORE. b rn-cyclohexyll-propylamine,
C!S-1-[1-Et%—éﬁ%é'ﬁ.@f&aﬁxw,eé@l@wﬁwk@m@?ya%mml!;ﬁﬁ@y@gm@eer&qcuoauky;,
cis-1-14-(7-Bromo-isoquinolin-6-yloxy)-1-ethyl-cyclohexylj-ethylamine,

cis-1-[8-(7 phethyy/piEbifisrdlinistgmanylamhisersimtsd Niausifing, preferably phenyl is
cis-1-[4-(5-Chlqra:=isoquinglin-6-yloxy)- 1 -cyclo - ine, :

1.109/15 é@é&%ﬁ#&%%%@%%%%%&%ﬁﬁ% &3{% &W&%M%H& sé’%@ed independently
cis-6-14-(1ohaasetocthny flomgrapgrey tfanewyaigor-eHie roGeer|tithotheteidqine dally! may
[4-(L-Aming iRy nptdGy Ho RNl IRAuGUEG Y aminReANE NelbsiRyRqiepmeric and/or
tautomeric forms ndeior pharmaceutically acceptable salts thereof. 5 In any embodiments of the
present invegtierecrdkgl (Ggré gicetiafilie et vemtairystbaikieptemyp@nddS of formula (1) can
independently of each other hav of, the preferred, more preferred or most preferred definitions of
the gﬁcﬁjpsgb@%ﬁ%&’ 3 Czl)\a}reeéjrn gﬁy%qn%egr‘ some of the specific denotations which are comprised by the
10definitions of the groups and specified above, all combinations of preferred definitions, more
preferred or most preferred r ifi tati i subj f; imvention. Also
with respeé? t%neﬁY%rle é)rrreepcgeigrﬁé%cﬁsrrﬁgﬁﬂ&'gg{;%gn%gﬁéﬁrﬁ&ﬂﬂ%@j ?h%}%c%{rgé%t?ﬁg%gf th lformula (1) in
all stereoispaitg, foysispanyinuytitiashof syelemetyhesicidproyyimettyities, and their pharmaceutically

acceptable.ealts, B, saaHinaHac: SR SRR LR R RHBIRRH BFERHUNOLPAHBAR rules: 45 The
terms isoquinolorie and isoquinolinone are used synon mouslx.
15  triflucromethyl, 3,3,3-trifluoropropyl, methoxy, ethoxy, ethoxymethyi,

tetrahydropyranylmethylene, dioxo-tetrahydrothiopyranyl.
in a most preferred embodiment R4 is methyl, ethyl, propyl, isopropyi, butyl, isobutyl,

cyclopropyl, cyclobuty!, cyclopentyl, cyclopropylmethylene, isopropyloxymethylene,
tetrahydrofuranyl, tetrahydropyranyl or benzyl.

20
tn a preferred embodiment R4 is

H,
(C1-Cg)alicyl,
{Ca-Cg)eycloalkyl, or
25 (Cg-Cg)heteroaryl, preferably H or (C4-Cg)alkyl, wherein (C1-Cglalkyl, (C3-
Cg)cycloalkyl, or (C5-C1p)heteroaryl are unsubstituted or subsfituted, preferably

unsubstituted.

in & more preferred embodiment R4 1 is H or {C4-Cg)alkyl, wherein (C1-Cgalkyl is
30 unsubstituted or substituted, preferably unsubstituted. Most preferably Rq4 is H.



20 All references to "compound(s) of formula (1)" herein refer to compound(s) of the formula (1), (1)
(111a), (111R) aod V), described above, and their pharmaceuticallypaegppiaie:salts, and/or to
their stereoisomeric forms, polymorphs and solvates. Physiologically functional derivatives as
described herein are also included. 25Pharmaceutically acceptable salts of compounds of the formula
(1) mean both their organic and inorganic salts ad%lescribed in Remington’'s Pharmaceutical Sciences
(17th edition, page 1418 (1965)). Because of the physical and chemical stability and the solubility,
preference is given for acidic groups inter alia to sodium, potassium, calcium and ammonium salts;
preference is given for basic groups inter afia to salts of WO 2009/156099PCT/EP2009/004420 42
maleic acith fupreiecetiembodioneint &jd,ignalic acid, tartaric acid, methylsulfonic acid, hydrochloric acid,
sulfuric acid, p Osﬁ%‘] ric,acid or of carboxylic acids or sulfonic aci ff .hydrochlorides,
hydrobrom(ﬁé' q‘:) ¥%H‘§}%" ,lréﬁﬁ%{?é’s%&%fty a‘ﬁe@gf%ngag%?gi%%tgg? aﬁztﬁ[tjaF%éastsg ﬂgfggtes, fumarates,
malates, g{@%oogjgﬁd@mg}yﬁ, salts of amino acids, of natural bases or carboxylic acids. The preparation
of pharmaceutically acceptable salts from compounds of the formula (1) which are capable of salt
formatton, ﬁﬁéhgiﬁmj‘@f@ﬁ‘%e%oisomeric forms, takes place in a manner known per se. The
compoundg-af dhe imulRetifen Hghigcalkmeisicaipmaereathane @ PCop)aiadie substituted

ammonium salts with basic reagents such as 10 hydroxides, carbonates, bicarbonates, alcoholates

and ammownsurstivgediertsabstiuied creafasrb i fratfslriFRit 2RFHE setRheTarRY, ARthanolamine
or triethanolany 8B SRRl ARIBRGIK N of RABIR GBS coBMdRIPr arginine
Where theucngr%%éga#é)énf the oq}rrn%% (I)@?ﬁ ba%i(%%oups, stable acid addition salts can also be
prepared veithstindad smidxrSuitally plgsenmselgtitedindepepdebily stigashdtisn 8ams 15 of the
compaynds GEIBR, IVERITMRI%SAIT BN AT e g asly Gy Budrobromic,
phosphoric, métaphosphoric, nitric and sulturic acid, and of organic acids such as, for example, acetic
acid, benzenbsiififteddydemroic, citric,  ethanesulfonic, fumaric, gluconic, glycolic, isethionic, lactic,
lactobionic, maleic, malic, methanesulfonic, succinic, p-toluenesulfonic and tartaric acid. The
hydrochloride salt is 20a prefered salt. Salts with a pharmaceutically unacceptable anion such as, for
example, tllf?lG'Wﬁﬁ%ré?gt@rﬂkgmgrﬁgéﬁésm%{ %tal‘glrﬁre%’&ilﬁéﬁ?%’(n\}%ﬁffgﬁa@’ﬁ%’gﬁuﬁtermediates
for the prepaigtiemerrpticaimbRidarmaceitierlbhasgrptable salts 25and/or for use in
nontherapeutic, for example in vitro, applications. The present invention also includes physiologically
functibnal derivatives of a compound of formula (I). A physiologically functional derivative as used

herein refes adathephysiotogand | tolerdiBd zidagathes with bermpthatcpIhie WhRDIEEY €the 30
invention, for example an N-oxide, whi . pustrati . for example, a
human is a%lllig %%Bﬁ%ﬁ&@%ﬂ&%éﬁ@?ia ’g@nﬁg%%u%é?é% Et%g Mﬂﬁ%@é@?g&m metabolite

thereof. Wee28@BM10GABMREEIEP20091004420 43 Physiologically functional derivatives include

prodrugs of the compounds of the invention, as described, for example, in H. Okada et al., Chem.
Pharm. Bull. 1994, 42, 57-61. Such prodrl%;s can be metabolized in vivo to a compaound of the

inven®8n. drmhstheremhagineniins fre e TRastiveniinibe s9RoRRIRTLIT WMTRINSY &fpounds of
the formula, ) e Satm o el RAEROLSRIBENG KBS HGD nsliaiireemalepepapaliomerically
i0

enriched mixtures, pure ena ers and diastereomers and mixtures in any ratio thereof. 10 The
compound$ offenabigibea fomeathiyeidsocs st Srouar s exgiaRh orpHhsTskRPediBYample as amorphous

and crystalligg haly lBFWES@W%ﬁ&@ BRiRAsRAL héesres Rl @ campetgadiiiednvention belong
within the framework of the invention and are a further.aSé)r%%é)é}he inver}

jon. 15 If radical
substituent8 RPN IR SPERRANIRERPHT RO HIBIRIR YorRRies %8%1 o or

€y may all,
indepepdently of one another, have the stated meaning and be identical or different.

in one embodiment of a compound of formula (I) R13 and R{4 are independently of

each other
H,
R,

30 (Cq-Cglalkyl,



The present invention also relates to the compounds of the formula (I) and/or their 20 pharmaceutically
acceptable salts for s pharmaceuticals (or medicaments), to the l@%&g ounds of the
formula (1) ar%i%@%gﬁ%ﬁarmaceutically acceptable salts and/or their pro ruggég?é)%rg #}g production of
pharmaceuticals for the treatment and/or prevention of diseases associated with Rho-kinase and/or
Rho-kinase mediated phosphorylation of myosin kght chain phosphatase, i.e. for the treatment and/or
25prevention of hypertension, pulmonary hypertension, ocular hypertension, retinopathy, and
glaucoma, peripheral circulatory disorder, peripheral arterial occlusive disease (PAOD), coronary heart
disease, afig 6@%’5&6‘?&?1%61“ hypertrophy, heart failure, ischemic diseases, ischemic organ failure
(end orgaq@%@gmy]gggq@a@qq;gmm liver, liver failure, nephropathy, including
hypertension-induced, non-hypertension- 30induced, and diabetic nephropathies, renal failure, fibroid
kidney, reri@1eflaisdnineierdsis, organ hypertrophy, asthma, chronic obstructive pulmonary disease
(COPD), aggééﬁ?%g@%%/%yess syndrome, thrombotic disorders, stroke, cerebral WO

2009/1560 JEFY 4420 44 vasospasm, cerebral ischemia, pain, e.g. neuropathic pain,
neurorkal degeNHEBtion, spinal cord injury, Alzheimer's disease, premature birth, erectile dysfunction,
endocrine egééﬁ&gkq%gﬁ;ﬁﬁéo%@@ms prostatic hypertrophy, diabetes and complications of
diabetes, met Ic'syndromeé, blood vessel restenosis, atherosclerosis, inflammation, 5 autoimmune
diseases, RIDSe5tpaippitbnd (Ch-Gs)elitdope aisivnsibstiviedfefigubsiitetedcts with bacteria, sepsis,
cancer development and progression, e.g. cancers of the breast, colon, prostate, ovaries, brain and
lung and their metastases. In a further embodiment the invention also relates to the use of a

compoundiofffimhelnetBiddimens Ra pRadFace tegelinp hvib gl algmirrdwridheetteatment and/or
preveption Qf hypertensio ian,. finreid liver. liverfailur hy, renal
failurém chrg(%rtl?g %%Ssﬁr%%ﬁgg%%%g%gﬁggéé%g%ﬁﬁ%ge Ergf’\?gé%é{%sﬁrr%’% Fé%?%l cord injury,
erectile dy$frafetitiy, i ¢Od-Grg dedtrestynlosiky O cavscbsitetasiopment and progression. 15 In a further
embodiment the invention 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 treatmémg, prefecedramiodimeod ghiticprurciendind feeatisedl Bn prnveRtiarast fibroid heart,

depression, epile enal illary 20necrosis, tubulo-interstitial dysfunction, multiple sclerosis,
vessel steﬁ%@%?é)ﬁ%@’ Oagg(%igﬁ‘grstenosis or lipid disorders. The present invention furthermore

relate$do gharmaceutical preparations (or pharmaceutical compositions) which contain an effective
amount of PéF@ ?a%# 25 compound of the formula (I) and/or its pharmaceutically acceptable salts and
a pharmaceutically acceptable carrier, i. €. one or more pharmaceutically acceptable carrier
substancesQorGRiEedjiathd/or additives (or excipients). The pharmaceuticals can be administered

orally, for nplei Jopm_of pillsidaRlgts, lacquered tablets, coated tablets, granules, hard and
TEAREARIRDROER BB daRlE

soft gelatin"capsules; 30s syrups, emulsions, suspensions or aerosol mixtures. Administration,
however, céiydladaicyleasitsety pputtahpafat. example in the form of suppositories, or parenterally, for

;gggﬁé%%%@?&%%%&% C§<L_§1£“2|).}Eaneously, in the form WO
(C1-Cq)alkylene-(Cg-Cqplaryl,
{C1-C4)aikyiene-O-(C4-Cglalkyl,
C{O)NH~(C4-Cglalkyl, or
R13 and Rq4, fogether with the N-atom to which they are attached, form a (C3-Cg)

25  heterocycioalkyl group,
wherein (C1-Cg)alkyl, (C3-Cg)cycioalkyl, (C1-Cy4lalkylene, (C5-Cqp)heteroaryl,
(C3-Cg)heterocycloalkyl, (Cg-Cqp)aryl are unsubstituted or substituted.



of injection solutions or infusion solutions, microcapsules, implants or rods, or percutaneously or
topically, for %%F’Jﬁf‘j&we form of ointments, solutions or tinctures, oRiRatPRKNAYS, for example in
the form of aerosols or nasal- sprays. 5 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 3lbstances and/or additives being used in addition to
the compound(s) of the formula (I) and/or its (their) pharmaceutically acceptable salts and/or its (their)

prodrugs. For the production of pills, tablets, coated, tablets and .hard 10gelatin capsules it is possible
to use, for %S?éﬁﬁ?ﬁév ?g%t%@fegd?ﬁ@ig%ﬁ%PE%“?FV%V@ %ngé% ) t’é?lg,‘ %’%Ragr%ya{t%o of it gzlts, etc. Carrier

substancesfapiaflydelalipetanayloaaath aippositiehaseototipkgrpds fatspivaigs csemisolid and
liquid polyols, natural or hardened oils, etc. Suitable carrier substances for the production of solutions,

for exampl@’ﬁ’ﬁfgéﬁy' solutions, or of emulsions or syrups are, for example, water, saline, 15alcohols,
glycerol, polyols, sucrose, invert sugar, glucose, vegetable oils, etc. Suitable carrier substances for

miCroc@ps?Heasnimglﬁ%ﬁé&%ﬁb%%ﬁm@{t%’ﬁ%@}ﬁpégﬁ@M‘P@l‘rﬁzﬂéQl)’RQ'{i@SiQ(@@ngféiﬁy@Cid- The
pharmaceutical preparations normally contain about 0.5 to about 90 % by weight of the compounds of
the formuldQ5-aaibysienlky!ppaifiacalplkipperteafmrdarkdnandr their prodrugs. The amount of the
active 20inigredrisent of the formula (I) and/or its pharmaceutically acceptable salts and/or its prodrugs in
the pharmac%htlcal preparations normally is from about 0.5 to about 1000 mg, preferably from about 1
to about 5@ mg. In addition to the active ingredients of the formula (I) and/or their pharmaceutically 25
acceptable é&l@ z?.%\g?}‘o carrier substances, the pharmaceutical preparations can contain one or more
additives stc a@, of example, fillers, disintegrants, binders, lubricants, wetting agents, stabilizers,
emuldiiers{Gretenainaiylsweeteners, colorants, flavorings, aromatizers, thickeners, diluents, buffer
substances,.solvenis, soluhilizers, agents for achieving a depot effect, salts for altering the osmotic
pressure, ;8 E’éﬁﬁ%gﬂ%@%@ Br‘é@%%fj g(rﬁi; They can also contain two or more compounds of the

formula (1) @ndey)thieffeplatraCepiiestyoaodeptable salts. In case a pharmaceutical preparation
contains two or more compgqunds of the forlréj% a (I) the selection of the WO

2009/156088P RSN BRI TG { compounds can aim at a specific overall

pharmacoImi@iﬁm}i@,gf(&@@p@mceutical preparation. For example, a highly potent compound
with a shorter duration of action m%{%’be combined with a long-acting compound of lower potency. The

flexibifiey péermifiaelierePdentGondiohdite of substituents in the compounds of 5 the formula (1)

allows a gr?%%ql(@f g@@ég%q_ver the biological and physico-chemical properties of the compounds
and thus allows the sélec lon’of such desired compounds. Furthermore, in addition to at least one

compound whengirfdfmtlaafahdles-Essrelnairk (Gdaafly atedenab(e sar)heierpRéreaitYutical
preparations.can alsg contain . apeutically or prophylactically active ingredients.
10 When u@r@é@ﬁ@% rfr:f-’tp%j}llrﬁ1 g%%@éé?gﬁrriﬁg&zﬁ)%dose can vary within wide limits and, as is
customary and is known to the physician, is to be suited to the individual conditions in each individual
case. Jh0eRai%Ioh R BlEr AR ANERRRRHE R AP OUABSMBIGYR#wa (e Nalure and severlty of the
disease to be treated, on the mode and 15 the schedule of administration, or on whether an acute or
chronic corfdtgoR it erdsred ol ang prophylaxis is carried out. An appropriate dosage can be
establishedysing clinical approaches well known in the medical art. In general, the daily dose for
achieving the%lesired results in an adult weighing about 75 kg is from about 0.01 to about 100 mg/kg,
preferably from about 0.1 to about 50 mg/kg, in particular from about 20 0.1 to about 10 mg/kg, (in
each case %mg@gﬁ( g 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 28epdhditipivdieaitdual behavior it may be necessary to deviate upwards or downwards from
the daily dose ipdi SFUl e compounds of the formula (I) can be used as synthesis
intermediat s1f§4h%?g%§§§r§ﬁo¢?§yr§%§f j'tc*qé_)mpounds, in particular of other pharmaceutical active
ingredients{@#ithaikgiebtalBable Hibeictwmmsbmpounds of the formula |, for example by introduction of

B G T ORI S]

(C4-C4a)alkylene-(Cg-Cqplaryl, or



30 Compounds of formula () may be made in the following manner WO

20_09/156099%%12'6 jPlgﬁ(&QS?/OQMZO 4}7 Compount_js of the ge.neral formgﬁ%g%g/&%aﬁsembled from a
suitably substituted isoquinoline moiety and a suitably substituted cycloalkyl amine moiety.
Isoquinolines and isoquinolones like (i) or (ii), bearing a useful residue for coupling in 6-position, can
be obtained by a wide variety of methods, for exa#ple reviewed in 5 Alvarez et al. Science of
Synthesis 2005, 15,661-838 and 839-906 and references cited therein. Isoquinolines can also be -
converted to isoquinolones by methods described in the literature e.g. WO 2007/012421 or WO
2007/0124@21“[%%%%% arGesaitible isoquinoline into the corresponding N-oxide with an
oxidating ageiii CBEIARA REIRIgR RIsRRAC T RRRgRFRIC 05 gt eubsRAsRYIcONversion nto
the 10corresponding 1-chloro derivative by a chlorinating agent like phosphorous oxy chloride,
followed byGisptanareaie ongibsRisamebsuaatEkethol under basic condition like sodium methoxide in
methanol or conversion into the corresponding 2H- isoquinolone by for example treatment with
ammonium acetate in acetic acid at elevated temperature. Also the N-oxide can be directly converted

into thé 15MseBpFiRUARY Rakisd dervaadiy 38dcting it with a suitable chloroformiate in an alcoholic
solvent ikeymelbanaknaLesrncs @ Abarsdksifelmaming Jiis urisioed.dast/bedmaroxyl-group
in 6-position16*f%i) bgélﬁeﬁgimteﬁ'faa uitable sgége of theﬁéjn%ﬂgi g rogm tigrzég'[ér]néh%f a
correspondirgubamizstitigddepubstiviethpaiesashdidspkesiiiutemhium chloride or boron tribromide . It is
furthermore 20understood, that 2H-isoquinolones can be converted into suitably protected 1-alkoxy

isoquinolones by a variety of methods e.g. treatment of the corresponding 2Hisoguinolones with
alkylating dgé&fietire HEROIMTEIRAR ﬁr@@ﬂﬁiwﬁg'iﬁ ﬁécﬁkéﬁ‘é}ﬁ égélsé(’zﬁjﬁéﬂ?@gg}se like silver

carbopgite Qhiigiyt NnKIEIY dELiRllg)sptieakyikaréalinenssatulddr, or conversion of the said

2H-isoquinolones into their 1-chloro 25derivatives by treatment with a chlorinating agent like
phosphorous oxychloride, followed by displacement of the chlorine by an alcohol e.g. under basic
conditions Nk&@@@réﬁbmﬁt{’wﬂﬂﬁlm{and- It is understood, that residues R3, R.4, R8, R7, and/or
R8 can either be incorporated in the starting materials for the synthesis of the respective isoquinoline
or isoquinolone or can be introduced at a suitable later stage e.g. by 30halogenation like bromination
or chlorinatigrerad sigb faahe beforlacenientdfesatid disegen yswe thngd anedihqgeperdentted in the
literature like for example Suzuki or WO 2009/156099PCT/EP200Q9/004420 4%2?‘?1”\%% Buchwald
couplitys JSAYEEEP ﬁ%\tjéygé‘fﬂﬁfktg'ﬁmlcﬁf?}ﬂ'ir@%ﬁ%?grﬂ?éﬂb POREURHY AEE%r anilines. One
possible symitasiedon apeytinaliys-anfumeaprbpiitideti 4soifumotintyhenaitubstduet selected

from the group consisting of

FeaSsaivel

The asterisk (*) denotes where the bond is connected to the N-atom of the amine.



5is described below in an exemplary fashion, but does not limit the present invention. The cycloalkyl
amine substityted, isagidigolinones (for example compound v) can be sypthesiggshyig@ variety, of
methods. The following general scheme 1 illustrates some of the possible ways to access the
isoquinolinones, but does not limit the present invention. 10 Scheme 1 6-Fluoro-isoquinolones (i), for
example substituted by R3, R4, R5, R7, and/or R’?83being 15for instance independently from each other
substituents like hydrogen, alkyl, alkoxy or halide, can be reacted with suitable R13/ R14 substituted

amino alcohols wherein R13 R14 are independently from each other.for example hydrogen, alkyl or a
protecting H}gﬂﬁ ﬁ@?ﬁ’%ﬁﬁ:ﬁé%’%&%?‘éﬁ?ﬁ% P’/p‘)\r‘reﬁ)g:(-ahn'c?eu(r)!'f.:’ Bgssg{'gﬁcc?hoagp%ﬂﬁ%esium carbonate,
or sodium Bypsifeal, iempeirterablyeRlg Ham@nigalitel 180sCietiub WO Preferably,
2009/156099PCT/EP2009/004420 49 the corresponding derivatives (iv). Optionally, this conversion
can alread{B@ e foHIR PSS Hier 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

oxygerénof Hheo;%ogﬁgb@m%{%?i P/g;a%egl%ﬁglﬁéﬁﬁ%ﬁigg%rgggé&hpwg%%ﬂglgﬁmstituted alkyl or

benzyl'halides in the presence o mino alcohols can’be coupled to
6-hydroxy-stmunintdoe és et ivits R juselectsn/gsothe leghgtiroxyl bearing carbon center of
compounds likeeither protected with a suitable protecting group Q or unprotected, via a Mitsunobu
reaction using triphenylphosphine and dialkylazodicarboxylates such as diethylazodicarboxylate 10or

BAddicarboxylate in a suitablegggjvent like t&rghydrofuramR 1 toluepggThe products like (iv)
dsg method®18an then either hesliberated to\gi¥e compouds of type (¥

amino functio S prese reacted wi itable al des or ketohes in thexgresence of a
reducing age sodium OXy boro , sodiuy phydrid godiu porohydride in
a suitable 15 s nt and in esence o ter with #hg age 2 thole eVes or a

atetl in an inittal step, like for example
acidic remo 6)1‘ Boc-grou&s‘rd:urthermqm(anﬁ ino gregp can berepylated by
suitable acid chigrigle in the présegce of a base/tike triethyl amine or Hunig's ba

coupling reagé

the used prots oups i dtol the d quinola . Thisiliberation, however,
can be perfor ore or afte { reductive-amination dependinggn the nature of the
R10 R10
i O _—~0
L L

(the bond with the dotted linie indicates the position of the (CR11R12)/NR{3R14

10  residue)

or




25 used aldehyde / ketone and the protection group used. Isoquinolone derivatives like (v) can be
obtained as f(f;ﬁ fﬁﬁ’sﬁ%ﬁa‘% as various salts like for example hydrochloriggs,hydiolrargides,
phosphates, trifluoroacetates, sulfates or fumarates. The salts obtained can be convened into the
corresponding free base by either subjecting them to ion exchange chromatography or for example by
alkaline 30aqueous treatment and subsequent eXxfaction with suitable organic solvents like for
example methyl tert. butyl ether, chloroform, ethyl acetate or isopropanol / dichloromethane mixtures

and subsequent evaporation to dryness. WO 2009/156099PCT/EP2009/004420 50 The cycloalkyl
amine moi¥Hiss I'ﬁ’(é"?BV@‘&Hﬁﬂé’fiﬁ?P:%WBX/%WﬁWgE%SW ﬁ&a%&?ﬁ@%&‘%ﬁ §AS e following general
schemes illysitaiaseme idhanoasiie woysteaesaasdnemaaines 1put do not limit the present
invention. It is within the abilities of a 5 person skilled in the art to replace the exemplary compounds
shown in the schemes and exemplary reagent given in the text by appropriate alternative compounds
or reagentfrefdmbinthezddohayiatetiestep Sollhwinapimoirate. The synthesis of an cycloalkyl
aminoalcohol (iii) is %scribed exemplary in Echenpqas 2 10 and 3 but does not limit the scope of
substituents in the pfesent invention. A cycloalkyl:amine moiety (jii) with a secondary or tertiary amine
subunit can for o@‘ 3 sRitgbly substituted cycloalkynitrile (vi), which
can be suq§ j ;‘h \-3 , Or agekdds. The nitrile can get functionalized in
alpha-position b _io with suitable electrop "% (fapaxample 15alkyl halides, cycloalkyl
p-toluenesulfonateg, alkoxy halidéR,gRaldehydes) uging arr apifyeRate base like lithium
hexamethyldisilazide, ithium diisopropylamide or métal hydrides in inert solvents like tetrahydrofuran,
toluen% or heptane. NCRR3g0R11 Ri13 14 1210 R10RE00 RQ)N6RO), vii))  (x)

\

The cis and frans isomers in these adamantane residues such as for example in the

structures

H

NR.3Ry4

Rz are included.

10
in one embodiment of a compound of formula (1) Rg is absent, i.e. no bicyclus or

adamantane is formed.

fn one embodiment m is 2 and s is 2 resulting in a residue within a compound of

18  formula {0) of the formula



Scheme 2 WO 2009/156099PCTIEP2009/1104420 51 The functionalized nitrile (vii) can then be
directly reactgg,with, sidilable nucleophiles for the introduction of functiopay,gsespRdzdd and R12, for
example lithium organyls or Grignard reagents to give compounds like (viii). A suitable protecting
group like tbutyloxycarbonyl or benzyloxycarbonyl may or may not be attached after this step
5depending on the nature of the starting nitrile antPthe complexity of the reactions to follow. For R =
R12, lithium organyls can be used as nucleophiles activated by addition of lewis acids like titanium
isopropoxylate and cerium chloride. For R11 is H, the intermediate imine formed on addition of the
nucleophiles can be isolated and reduce®By_sujriie reductjye Bents like cyanoborohydrides or
10borohydrides in solvents such as tetra [tran_or algehiols, Alternatively, the nitrile (vii) can be
reduced to the aldehyde (x) by suitable bygride donory@agents fﬁ(@,diisobutylaluminiumhydride in cold
~organic solvents such as diethyletherlor ggltiene and donyerted to appropriate imines (xi) like

benzylimines or N-tert-butanesulfinyl imine? Via a leWisadit catalysed reaction with suitably

fgn'ctionali%ﬁz 'ﬁﬂéﬁe%ggﬁ%émgxo can t.hen bg reacteql Wi'Fh sui.table nucleophilic' reagents like
lithium organyls, Grignard reagents or trimethylsilanes in combination with tetraalkyl fluorides to

introduce an/arriiebEERSIMASH I ke and s is/diearing RasrsidnainBLpsoTRO Pfunctionality
can then bg lpgratebpinevetiags known to the person skilled in art, for example by treatment with
aqueous acids like acetic acid or hydrociy(oric acid in 20 acetone mixtures, and subsequently reduced
to the corresponding alcohols (Hi), generajh

alfy~as cis/trans mixturgs, by suitable reducing agents like
borohydrides in alcohols, tetrahydrofura m

’ ehel@t deep t ratures. This liberation, however,
can also be performed after the nitrile fur pnatzation step f‘theme 3), depending on the nature of
the used nitrile and the substitution pa\'ttemg)ILZS the Kptpne is ré%brg:ed before the nitrile gets
functionalized, generally only one isomer (cis or trans) is obtained in high selectivity. For the
convergion of nitriles from type (xiii) to the amines (iiB@gUSe 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. WO
2009/1560802 OTEP200H0GIR O B22Tand st dinle pHibanafhansimbedsnaii srome e isyloalkyl
arninoalcom%t\ﬁ{mgm@%pmgjg anplsd olhe following general scheme (scheme 4)
illustrates some of the possible ways to access these amines, but do not limit the present invention.
NRI3R14 Ri R10 2

10 In one embodiment of a compound of formuta (i) nis 0, 1, or 2. More preferred, nis 0

or 1. Most preferred nis 0.
in a preferred embodiment ris 1.

15  In another embodiment L is O(CHy)p. In a further embodiment L is S{CHz)p,
S(OYCHa)p or SO2{CHy)p. in another embodiment L is NH(CHz)p, N[(C4-
Ce)alkyl{CH2)p, N[(Cg-Ca)cycIoaikyll(CHz)p, N[(C1-Ca)alkylene-aryil{CHz)p or N[{C+-
Ca)alkylene-(Cs-Cgiheteroaryl](CHz)p with NH(CHz)p, N(C4-Cglalkyl-{CHz)p being

more preferred. A preferred N(C1-Cg)alkyl is N(C1-C4)alkyl, more preferably NCH3z or
20  NCH»CH3 with NCH3 being more preferred. In a preferred embodiment L is O(CHz)p.

in another preferred embodiment L is S{CHz)p. In a further embodiment L is NH{CHz)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 O being most preferred;



- 6R9)" 0 (ix) N Scheme 4 10For instance, the hydroxy functionality of a compound (iii) can be
converted to @@%@ﬂgﬁgg&vﬁtsunobu reaction using thioacetate and subgggient basic, cleavage with a
suitable base, leading to amino moieties of type (xiv). These thiols 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 B8 used to 15 obtain compounds of formula (1) with
the linker unit L = S - or optionally be oxidized via WO 2009/156099PCT/EP2009/004420 53 methods
known to the person skilled in the art to the corresponding sulfoxides and sulfones (for obtaining
compounds of formula (I) with the linker unit L = SO and SO2). The corresponding amines can be
accessed Viara peeliactivg, aminAtiod step2ssadindsions ketdHe prefrgiatly Compound (ix or xii) using
suitable amines in the presence of a 5 reducing agent like sodium triacetoxy borohydride, sodium
borohydride or sodium cyanoborohydride in the presence of a water withdrawing agent like molecular

sieves or drsaifaieiormeedinant ihe Sresant Ryesicrs gren LR SOMRY It HdPraddtin the products
obtaingd iniheeaurinaneaesiancaresiirig sFmoved by standard procedures, For example, tert-butyl 10

protecting graups, in particular a tert-butoxycarbonyl group which is a protection form.of an amino
Groun, cor B Lo BB S B S AR et i

As alreadylexmained, after the coupling reaction also functional groups can be generated from suitable

precursor gr ~WA%5HQ-%?B&&%W§%W@@]D%W@&Oﬁ%@ﬂma&@,salt or a prodrug of a
compound of the 15 formu g\lg) can then be carried out %kno%vgpﬁ%)roc,es es, In general, a reaction

mixture coRtdiriG R ARA RBYATE G AP G He AR Ry oF R e ARG RS D ed up and, if desired,

the priaduct-ig itfeniperifisidpbyryiistethgiviproradsysibhexwioiy i eddakiBthzothenalh-For example, a
synthesizegn%ompound can 20 be purified using well known methods such as crystallization,

chromatography or reverse phase-high performance liquid chromatography (RP-HPLC) or other
methods of éﬁﬁﬂpﬂﬁgéﬂ?ﬁ%’%léﬁyﬁf?m%, ARG HRRBPREBRPEEthe compound.

Similarly, vegik knoniirsethonis syehie pdRiR-ancohassepptames-2iMSiguarole bsed for

characterizing a compound of the invention. 25 Examples The following examples illustrate the various
. ) . . . . .
embodimeRts of the present invention and are part of the present invention. Cis and trans

nomeHelatértifi theniensPrib-feeysdatraR Yoif iare Fasxyirxyind fRioe? EolsrgHiagiBh 'of the -
[CRIiRIANRjaR 14 30residue and the L-residue at the cycloalkyl ring. This convention is maintained for

the respecgy[%_ 1r~eﬁ?rlrj1¥rsig—rbsdtyi)-4—cyciopropyimethyl»c:yclohexyioxy]—?-chIoro-2H—isoquinoiin-T-

one,
8-]4-(Amino-cyclopropyi-methyl)-4-cyclopropylmethyi-cyclohexyloxy]-7-chloro-2H-

20  isoquinolin-1-one,
8-{4-{1-Amino-2-methyl-propyl)-4-cyclopropylmethyl-cyciohexyioxyl-7-chioro-2H-
isoquinoiin-1-one, o
6-[4-(1 ~Amino—propyl)-4~isopropoxymethyl~_9yclohexyloxy}~?~chIoro—2H-—isoquEnolin-1 -
one, |

25  B-[4-(1-Amino-ethyi)-4-cyclobutyl-cyclohexyioxy]-7-chioro-2H-isoquinolin-1-one,
8-[4-(1-Amino-propylh-4-cyclobutyl-cyclohexyloxyl-7-chloro-2H-isoquinelin-1-one,
6-[4-(1-Amino-propyl)-4-cyclopentyl-cyclohexyloxy]-7-chioro-2H-isoquinolin-1-one,
8-[4-{Amino-phenyl-methyl}-4-cyclopentyl-cyclohexyloxyl-7-chioro-2H-isoquinolin-1-
one,

30  6-[4-(1-Amino-propyl}-4-methyl-cyclohexyloxyl-7-chioro-2H-isoquinolin-1-one,
6-[4-(1-Amino-propyl)-4-isobutyl-cyciohexyloxyl-7-chlore-2H-isoquinolin-1-one,
6-{4-(1-Amino-propyl}-4-benzyl-cyclohexyloxy]-7-chioro-2H-isoquinolin-1-one



WO 2009/156099PCT/EP2009./004420 54 6,7-diquoro-5-metHyI-isoquinoline (25) a)
[1-(3,4-Dif|u0|;’9(-)22-(ﬂ3 m@henyl)-methylidene]-2,2-dimethoxyamine (22) Orrepa009/004420
3,4-difluoro-2-methylbenzaldehyde (26.0 g, 166 mmol) was dissolved in toluene (182 mL) and reacted
with 2-aminoacetaldehyde dimethylacetal (19.3 g, 183.2 mmol) and toluene sulphonic acid (3.2 g) for 2
hours in a Dean-Stark apparatus. The solution wa$ 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 10yellow oil which was used without further purification. b)
34 Do A DR o MR BN o3 2 son ol -6,
[1-(3,4-DiflegacrRAmétioyipinggdisopetipylideriehe BalivhdHebkyardinds(@@idint Bpnas 15 dissolved in
ethanol (253 Ml asREKTRPINIIAG(E.a dat mmabwaradipBRlioawse. Stiring was

erni up, ace g

continued o ght. For work ic acid’'was added until no gas evolution could be observed.

Then the sBilfiGhATEERSHYbrineinbciRefesy ek A-tiFtvhRR S AHERIhE 8 washed with saturated
sodiung bicguaqnatemaRlpiepyarrituise withueieky Frerigartielayeuinaimashed with brine, dried over
e T ARRRS RO FXRB R ST S T IS ARSI B s used

without purirication. ¢

N-(3,4-Difl Geldb¢ 2-AmeitiyhdziyfuprozihylirhrensbxpsamyinetmeersishexylablcryRimas (24) WO
2009/1560R3B S 1dfFP£8A8/004420 55 3;4=Difluoro-2-methylbenzy1-2,24dimethoxyethylamine (23,

37.8 g) was-dissolved in dichloromethane (100 mL). Pyridine (42 s added. At.0 C a solution of
ptoluenesUpAdAy M SFrie €38R CIIIH 6??%“&%8@1%?3?1?]855{1%%5%‘20&8" drSOWILR™S The
reactioh wascmowed to warm to room temperature and stirring continued until the conversion was

complete. Egy\ Q%Hl?mtfi%ﬁ%%i(-?gMH%&&F’E-W%(}%M~%%B® RESthane Hidrskand extracted

twice with 1.5M hydrochloric acid, twice with sodium bicarbonate solution and once with brine. The
organic Iay@PW&%OB?TédDB%r magnesium sulphate, evaporated to dryness to give crude product as an
orange oil §q@Gmhab-HusoMasyLsrethwlitadsbbasthdicpeitfieationy |7 dhibmdifitbigegunetiny-isoquinoline
(25) Aluminium tr(ijchloride (111.7 g, 838 mmol) was suspended in dichloromethane (250 15mL) at O C.
A solution OF Rr-?gA-difIuoro-2-methylbenzy1)-N-(2,2-dimethoxyeth )-4- methylphenyl-sulphonylamine
(24, 6853 gpitf-dioniordhianebheosthvil-fwrep e bay cpierietdr wiiaR= iHeReRRIN 50 C for 2

hours, befasgeheing cooled to 0 C and poured on ice. The organic layer was separated, and the

aqueous layer extracted twice more with dichloromethane/isopropanol (3:1). The combined organic
phase was%@"e%f&éﬂ"f\%'@ea\ﬂﬁ? rstéfé?g?ggcs?gdrm%a ?é%é%%é?eﬁéé'ﬁ‘ﬁ%eﬁ %Eﬁgydﬁ%?%}\?gemagnesium
sulphate, bsdiisdHétestion and evaporation gave 63.5 g of crude dark brown semi-solid product. This
was purified by chromatography on silica gel. Elution with ethyl acetate/heptane (5%:95% to

35%:65%) gave 11.3 g of the title compound 25 as a tan-colohlred solid. Rt :,0.86{nin (Method G).
Detect®d a&f%rfmﬁ'ff@?t a compound is selecied from the group consisting o

cis-6-{4-(1 -amino—propyl)~4—(tetrahydropyran-4—yl}-cyciohexyloxy]—?—chlormZH-
isoguinolin-1-one |

cis-6-{4-( 1-Amino-propyl}-4-ethyl-cyciohexyloxy]-7-chioro-2H-isoguinolin-1-one,
cis-6-[4-(1-Amino-butyl}-4-isopropyl-cyclohexyloxyl}-7-chloro-2H-isoquinolin-1-one,

25  cis-B8-]4-(1-Amino-butyl)-4-ethyl-cyclohexyioxy]-7-methyl-2H-isoquinolin-1-one,
cis-B-[4-(1-Amino-ethyl)-4-ethyl-cyclohexyloxyl-7-methyl-2H-isoquinolin-1-one,
cis-8-[4-(1-Amino-propyl)-4-butyl-cyciohexyloxy}-7-chloro-2H-isoquinolin-1-one, and
cis-6-{4-{ 1-Amino-propyl)-4-butyl-cyciohexyloxyl-4-benzyl-7-chloro-2H-isoquinolin-1-
one,

30 their sterecisomeric and/or tautorneric forms and/or pharmaceutically acceptable salts

thereof.



WO 2009/156099PCT/EP2009/004420 56 The following isoquinolines were synthesized from the

respective be aJl in.a similar fashion as described for 25. Corn- n rting compound
Product Cherr%a ggn&ngﬂ-M) Rti [mm] Meth -od ,5-ditnethyt-4- hcgr%%%%gr?%t%l“ ghyde yeere N

"5,7- dimethyl6-fluoroisoquinoline 176.1 1.06 27 3,4-diflporo- benzaldehyde N / 110
38

In a further embodiment a compound is selecied from the group consisting of
cis-6—[4—((8)-_‘i»Amino»propyl)«4~methyl-cyc!ohexyloxy]-?—ch|oro—2H—isoquinotin—1-one,
cis-6-[4-({R)-1-Amino-propyl)-4-methyl-cyciohexyloxy]-7-chioro-ZH-isoquinolin-1-one,
cis-6-{4-({S)-1-Amino-propyl)-4-(tetrahydro-pyran-4-yli)-cyclohexyloxyl-7-chloro-2H-

5 isoquinoiin-1-one,
cis-6-[4-({R)-1-Amino-propyl}-4-(tetrahydro-pyran-4-yl)-cyciohexyloxyl}-7-chloro-2H-
isoguinolin-1-one,
cis-6-[4-({R)-1-Amino-propyl)-4-ethyl-cyclohexyloxy}-7-chloro-2H-isogquinolin-1-one,
cis-8-[4-{(S)-1-Amino-propyl)-4-ethyl-cyclohexyloxy}-7-chioro-2H-isoquinolin-1-one,

10  cis-6-[4-({S)-Amino-cyclopropyl-methyl)-4-cyclopropyimethyl-cyciohexyloxy]-7-chioro-
2H-isequinolin-1-one, and
cis-6-{4-({R}-Amino-cyclopropyl-methyl)-4-cyclopropylmethyl-cyclohexyloxyl-7-chloro-
2H-isoguinclin-1-one,

their tautometic forms and/or pharmaceutically acceptable salits thereof.

15
In a further embodiment a compound is selected from the group consisting of
cis-6-[4-(1-Amino-ethyl)-4-ethyl-cyclohexyloxyl-7-methyl-2H-isoguinolin-1-one,
cis-6-[4-(1-Amino-propyl-4-ethyl-cyclohexyioxy]-7-flucro-2H-isoguinolin-1-one,
cis-6-[4-(1-Amino-propyl)-4-ethyl-cyclohexyloxy]-7-fluoro-5-methyl-2H-isoquinolin-1-
20 one,

cis-6-[4-(1-Amino-propyl)-4-ethyl-cyclohexyloxy]-7 -methyl-2H-isoquinolin-1-one,
cis-6-[4~(1-Amino-propyl)-4-ethyl-cyclohexyloxy]-5,7-dimethyi-2H-isoquinoclin-1-one,
cis-6-{-4-(1-Amino-propyl)-4-methoxy-cyciohexyloxyl-7-chloro-2H-isoquinolin-1-one,
trans-6-[4-(1-Amino-propyl}-4-methoxy-cyclohexyloxyl-7-chlore-2H-isoquinolin-1-one,

25  B-{4-(1-Amino-propyl)-4-ethoxy-cyciohexyloxyl-7-chioro-ZH-isoguinolin-1-one,
cis-6-[4-{Amino-phenyl-methyl)-4-methyl-cyclohexyloxyl-7-chioro-2H-isoguinolin-1-one,
cis-6-[4-(1 ~Amino—bdtyi)-df—methyl—cyciohexyioxy]-?-ch!oro—z H-isoquinolin-1-one,
cis-6-{[4-{Amino-phenyl-methyl}-4-cyclopropyimethyl-cyclohexyloxyl-7-chloro-2H-
isoguinolin-1-one,

30 cis-6-[4-(1-Amino-3-methyl-butyl)-4-cyclopropylmethyl-cyclohexyioxy]-7-chloro-2H-

isoquinolin-1-ong,



F 6,7-difluoro- isoquinoline 166.1 1 07 28 3-bromo-4- fluorobenzaldehyde N".... 0 F Br 7-bromo-6-

fluoro- isoqui%i%g%%&@ 228.3 0.91 J 29 4-fluoro-3- methoxy- benzaldghygeMNemeld® F 6-fluoro-7-
methoxyisoquinoline 178.1 0.90 G 30 4-fluoro-3- methyl- benzaldehyde
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cis-6-[4-(1-Amino-2-methyl-propyl)-4-cyclohexyl-cyclohexyloxyl-7-chloro-2H-
isoguinolin-1-one,

cis-8-[4-(1-Amino-propyl)4-(4,4 4-triftuoro-butyl)-cyclohexyloxyl-7-chioro-2H-
isoquinolin-1-one,
cis-6-{4-(1-Amino-propyl}-4-{tetrahydro-pyran-4-yimethyl}-cyclohexyloxyl-7-chioro-2H-
isoguinolin-1-one,
cis-6-{4-(Amino-cyclopropyl-methyl)-4-(tetrahydro-pyran-4-yimethyl)-cyclohexyloxy]-7-
chloro-2H-isoquinoclin-1-one, ' _
cis-G—[4—(Amino-cyclopropyi-h‘nethyi)Aumethyl~cyc!ohexyloxy}-7—chIoro»ZH—isoquino!in—
1-one,
cis-B-[4-(Amino-cyclopropyl-methyl)-4-ethyl-cyclohexyloxy]-7-chioro-2H-isoquinolin-1-
one ,
cis-6-[4-(1-Amino-propyl)-4-ethoxymethyl-cycichexyloxy}-7-chloro-2H-isoguinolin-1-
one, _

cis—S—[4-( 1-Amino-ethyl)-4-cyclopropyl-cyclohexyloxy]-7-chloro-2H-isoguinclin-i-one,
cis-6-[4-(Amino-cyciopropyl-methyl)-4-(4 4 4-triflucro-butyl)-cyclohexyloxy}-7-chioro-
2H-isoguinolin-1-one,
cis-6-[4-(1-Amino-propyl)-4-cyclopropyl-cyciohexyloxy]-7-chloro-2H-isoquinolin-1-one,
cis-8-[4-(Amino-cyclopropyl-methyl)-4-cyclopropyl-cyciohexyloxy]-7-chloro-2H-
isoquinclin-1-one
cis-6-[4-(1-Amino-propyl)-4-(tetrahydro-thiopyran-4-yi)-cyclohexyloxyl-7-chloro-2H-
isoguinolin-1-one,
cis-8-[4-(1-Amino-ethyl)-4-propyl-cyclohexyloxy]-7-chioro-2H-isoquinolin-1-one,
cis-6-[4-(1-Amino-ethyl)-4-ethyl-cyciohexyloxy]-7-fluoro-2H-isoguinolin-1-one,
cis-6-[4-(1-Amino-ethyl)4-ethyl-cyclohexyloxy]-7-flucro-5-methyl-2H-isoquinolin-1-one,
cis-6-[4-(1-Aminc-ethyl)-4-ethyl-cyclohexyloxyl-4-benzyl-7-chloro-2H-isoquinolin-1-one,
cis-7-Chioro-6-{4-{1-{cyclopropyimethyl-amino)-propyl]-4-ethyl-cyclohexyloxy}-2H-
isoquinolin-1-one,

cis-8-[4-( 1-Benzylamino-propyl)-4-ethyl-cyclohexyloxyl-7-chioro-2H-isoquinoiin-1-one,
cis-7-Chioro-6-[4-ethyl-4-(1-isobutylamino-propyi)-cyclohexyloxy}-2H-isoguinolin-1-one,
cis-6-[4-(1-Butylamino-propyi)-4-ethyl-cyclohexyloxyl-7-chloro-2H-isoquinolin-1-one,



-, IN/ F 6-fluoro-7- methyl isoquinoline 161.9 0.90 G 1-Benzyloxy-7-chloro-6-fluoro-isoquinoline (1)

WO 2009/15 T/EP2009/004420 57 7-ChIoro-6-f|uoro-2H-isoquiﬁ;,%' N-1Q06.(Rsepared according
to WO 2007/8%22@%?56@2 g) was dissolved in THF (1 L). After addition ofqgkllver carbonate (145.5 g)

and benzyl bromide (40.6 mL), the mixture was stirred at room temperature overnight. Another 6.2 mL

of benzyl bromide were added and the mixture w48 stirred at 70 C for 2 h. After 5 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 evapgrated and subjected to silica
vk S ey heh

gel chrom&dGiah IR rapRIRY P R HEP B AR RIF RTONVE S8 f this o dound 1. Rt =
3.73 min (Me¢hod A). Detected mass: 288.1 (M+Ht). 10

e

1-benzyloxy-aBéPRly1-7-chloro-6-fluoro-isoquinoline could be isolated by 15 silica gel

chromgtoggapbys RE-AfiRsripyiMetadi ) cloptagiegyasEicsda vt \Wh-isoquinoiin-1-

1-Benzonxa/ﬁZ:methyl-6-f|uoro-isoquinollne (3) WO 2009/156099PCT/EP2009/004420 58
cis-6-[4-(1-Amino-propyl)-4-ethyl-cyclohexyloxy]-4-bromo-7-chloro-2H-isoquinolin-1-
one, '
cis-8-[4-(1-Amino-propyl)-4-ethyi-cyclohexyloxy}-7-chlioro-1-oxo-1,2-dihydro-

10  isoquinoline-4-carbonitrile,
cis-6-{4-{1-Amino-propyl)-4-isopropyl-cyclohexyloxy]-4-bromo-7-chloro-2H-isoquinolin-
1-0one, '
cis-6-[4-(1-amino-2-fluoro-ethyl)-4-ethyl-cyclohexyloxy]-7-chioro-2H-isoguinolin-1-one,

trans-6-{4-(1-amino-2-fluoro-ethyl)-4-ethyl-cyclchexyloxyl-7-chloro-2ZH-isoguinolin-1-

15 one, | '
6-14-(1-amino-3-methoxy-propyl)-4-ethyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
cis-6-{4-(1-amino-propyl}-4-(1, 1-dioxo-tetrahydrothiopyran-4-ylj-cyciohexyloxy]-7-
chioro-2H-isoguinolin-1-one,
6-{3-(1-Amino-propyl)-3-propyl-cyclopentoxyl-7-chloro-2H-isoquinolin-1-one, and

20  6-[4-(1-Amino-propyl)-4-trifluoromethyl-cyclohexyloxyl-7-chloro-2 H-i’soduinolin-"l -one,
their stereoisomeric and/or tautomeric forms and/or pharmaceutically acceptable salts

thereof.

In a further embodiment a compound is selecied from the group consisting of
25  cis1-[4-(5,7-Dimethy!-isoquinoiin-8-yioxy)-1-ethyl-cyclohexyll-propylamine,
cis-1-[1-Ethyl-4-(7-fluoro-soquinolin-8-yloxy)-cyclohexyil-propylamine,
cis-1-[1-Ethyl-4-(7-methyl-isoquinolin-8-yloxy)-cyclohexyl]-propylamine,
cis-1-[1-Ethyi-4-(7-fluoro-5-methyl-isaquinolin-6-yloxy)-cyciohexyl}-propylamine,
cis-1-{1-Ethyl-4-(7-fluoro-5-methyk-isoquinolin-6-yloxy)-cyclohexyl}-ethylamine,
30 cis-1-]4-(7-Bromo-isoquinolin-6-yloxy)- 1-ethyl-cyclohexytj-ethylamine,
cis-1-[4~(7-Methyl-isoguinolin-6-yloxy)-1-ethyl-cyclohexyl}-ethyiamine,
cis-1-{4-(5-Chiloro-isoguinolin-8-yioxy)-1-ethyl-cyclohexyl]-ethylamine,



1- Benzyloxy 7-methyl-6-fluoro-isoquinoline (3) has been prepared according to the procedure

described forﬁme a}(rm @ls of 1 starting from 7-methyl-6-fluoro-2Hisoquyinplin; =00 4ggrepared
according to t protocol described in WO 2007/012421 or WO 2007/012422). Rt = 4.00 min (Method

A). Detected mass: 268.1 (M+H+). 5 7-Chloro-6-fluoro-isoquinoline 2-oxide (31) 0CI 50 g of
7-chloro-6-fluoro-isoquinoline (prepared accordin§to WO 2007/012422) were dissolved in
dichloromethane and cooled to 5 C. 69.6 g of m-chloro-perbenzoic acid 10 (70%) were adOed

ti d at Wh te, th
ostere wa B S T A B SAER AR Eha R R DT S dited sodiurm
bicarbonatgisdhéticino Prheppigbmetiayayolabekytidsogeinstiditinm-suhiate and evaporated to dryness to
give 47.6 g, fﬂ&qﬁ%zfj&@fgﬂsgmgh@Eﬁ&/oR{aqu%ﬂy@o@ﬂ@%&?é@ﬁ%&tﬁm Sa&:%% gy +H ). 15

7-Chloro-6-tluoro-1-methoxy-isoquinoline (4) 10 g of 7-Chloro-6-fluoro-isoquinoline-2-oxide (31) were
dissolved iRAlBERESf dry methanol. 12 mL of ethyl chloroformate were added dropwise at -10C. The
mixturg 20 was allowed to stir for 15 minutes and then 28 mL of triethylamine, dissolved in 55 mL of
methanol, Yvere dgg %gRWISFtﬁlé ZrQS% Qver 1%01%(;l mL of 2N soqf%r,{nth dI[og}icée solution were
added and ormedd recip itate was 1Solated B ftration. Additional pro GEPWas precipitated by
addition oftszgmm WWWQ@W@WM&@&%W@H@&@?CWW%hﬁb‘lﬁ@mfs@iids were

dried to 25tgivgrdté @ P infdredpeitrrandvekt briferied %@%W@%‘ﬂﬂé@r&ﬁ%ﬁ@@iﬁ@éss 212.0
(M+H+). WO 2009/156099PCT/EP C@EQIOOM 059 The foIIo com%gundsq\g;r%%btained ina

similar fastﬁBﬂ@?H@%’(:ﬁB%&%SP%% haRreUF Eeé‘fgﬁﬂ?asrr AeSyBRivE imolines. Comp.
No. StartingefoifipmuoidirrgaursCindrajeatifanabdie il 4pRbimainjrid eftpoded@:d definitions,

more preferred or most preferred and/or specific denotations being a subject of the
present invention. Also with respect to all preferred embodiments the invention
includes the compounds of the formula (1} in all sterecisomeric forms and mixtures of
stereoisomeric forms in all ratios, and their pharmaceutically acceptabie salts.
15
Isoguinoline substitution pattern is numbered according to IUPAC rules:
4 5
2N 7 7

1 8

" The terms isoquinoione and isoquinolinone are used synonymously.
20  All references to “compound(s} of formula (I)” herein refer o compound(s) of the
formuia (1), (1) (lila), (llib) and (IV) as described above, and their pharmaceutically
acceptable salts, and/or to their sterecisomeric forms, polymorphs and solvates.

Physiologicaily functional derivatives as described herein are also included.

25 Phamaceutically acceptable salts of compounds of the formula () mean both their
organic and inorganic salts as described in Remingion's Pharmaceutical Sciences
{(17th edition, page 1418 (1985)). Because of the physical and chemical stability and
the solubility, preference is given for acidic groups inter alia to sodium, potassium,

calcium and ammonium salts; preference is given for basic groups inter alia to salts of



5-Chloro-6- fluoro- isoquinoline N C| F 5-Chloro-6- fluoro-1- rhethoxyisoquinoline 212.01.78 G 27 -.

6,7-difluoro- lwwg(}@%xt@oqumolme 196.1 3.53 A34 25N ..,, alo 6,7-Qifugealmethoxy-5- methyl- |so
quinoline 210.1 3.85 C 35

42

maleic acid, fumaric acid, succinic acid, malic acid, tartaric acid, methylsulifonic acid,
hydrochloric acid, sulfuric acid, phosphoric acid or of carboxylic acids or sulfonic acids,
for example as hydrochlorides, hydrobromides, phosphates, sulfates,
methanesulfonates, acetates, lactates, maleates, fumarates, maiates, gluconates, and
5 salts of amino acids, of natural bases or carboxylic acids. The preparation of

pharmaceutically acceptable salts from compounds of the formula (i) which are
capable of salt formation, including their stereoisomeric forms, takes place in a manner
known per se. The compounds of the formula (1) form stable alkali metal, alkaline earth
metal or optionally substituted ammonium salts with basic reagents such as

10 hydroxide*s, carbonates, bicarbonates, alccholates and ammonia or organic bases, for
example trimethyl- or triethylamine, ethanolamine, diethanolamine or triethanolamine,
trometamol or else basic amino acids, for example lysine, ornithine or arginine. Where
the compounds of the formula (I) have basic groups, stable acid addition salts can also
be prepared with strong acids. Suitable pharmaceutically acceptable acid addition salts

15  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, benzenesulfonic, benzoic, citric,
ethanesulfonic, fumaric, gluconic, glycolic, isethionic, lactic, lactobionic, maleic, malic,
methanesulfonic, succinic, p-foluenesuifonic and tartaric acid. The hydrochioride salt is

20 a prefered salt.

Salts with a pharmaceutically unacceptabie anion such as, for example,
trifluocroacetate likewise belong within the framework of the invention as useful
intermediates for the preparation or purification of pharmaceutically acceptabie salts

25 andfor for use in nontherapeutic, for example in vitro, applications.

The present invention also includes physiolegically functional derivatives of a
compound of formula (I). A physiologically functional derivative as used herein refers to
any physiologically tolerated derivative of a compound of the formula (1) of the

30 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) a compound of the formula (1)

or an active metabolite thereof.



30 N;-.,.llo F 6-fluoro-1- methoxy-7- methylisocjuinoline 192,1 3.44 C 36 26 N .101 6-Fluoro-1- |

methoxy-5,7-vg' %] é gguinoline 206.1 3.74 C 37 29 --.. N 6-FluoroyJo{x4imeieiyisoquinoline
208.13.1C Wac;[lg g !7?56099PCT/EP2009/004420 Pe
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Physiologically functional derivatives inciude prodrugs of the compounds of the
invention, as described, for example, in H. Okada et al., Chem. Pharm. Buﬂ. 1984, 42,
57-61. Such prodrugs can be metabolized in vivo to a compound of the invention.

5 These prodrugs may themselves be active or not.
The invention relates fo compounds of the formula (1} in the forrh of their
sterecisomeric forms, which include racemates, enantiomerically enriched mixtures,

pure enantiomers and diastereomers and mixtures in any ratio thereof.

10 The compounds of the invention may also exist in various polymorphous forms, for
example as amorphous and crystalline polymorphous forms. All polymorphous forms
of the compounds of the invéntion.balong within the framework of the invention and are

a further aspect of the invention,

15 I radicals or substituents may occur mare than once in the compounds of the formuia
(1), they may all, independently of one another, have the stated meaning and be

identical or different.

The present invention also relates to the compounds of the formula (1) and/or their

20 pharmaceutically acceptable salts for use as pharmaceuticals (or medicaméhts), to the
use of the compounds of the formula (I) and/or their pharmaceutically acceptable saits
and/or their prodrugs for the production of phammaceuticals 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 freatment andfor

25 prevention of Hypertension, pulmonary hypertension, ocular hypertension, retinopathy,
and glaucoma, peripheral circulatory disorder, peripheral arterial occlusive disease
(PAOD), coronary heart disease, angina pectoris, heart hypertrophy, heart failure,
ischemic diseases, ischemic organ failure (end organ damage), fibroid lung, fibroid
liver, tiver failure, nephropathy, including hypertension-induced, non-hypertension-

30 induced, and diabetic nephropathies, renal failure, fibroid kidney, renal
glomerulosclerosis, organ hypertrophy, asthma, chronic obstructive pulmonary disease
(COPD), adult respiratory distress syndrome, thrombotic disorders, stroke, cerebral



60 Example 1 and 2: 644-(1-Amino-propy1)-4-(tetrahydropyran-4-y1)-cyclohexyloxy]-7-
chloro-2H-isoguingolin-1-one a) 8-(Tetrahydropyran-4-yl)-1,4-dioxa-spir -8-carbonitrile (5) 5
To a 2M solu'ﬁ])%nzc%%ﬁ%%% diisopropylamide in heptane/tetrahydrofuran/ethy é&ﬁg&eﬁrﬁg(w mL, 35.9
mmol, 1.5 eq.) at-78 C was added dropwise a solution of 1,4-dioxaspiro[4.51decane-8-carbonitrile
(commercially available or via literature procedurd4lescribed for example in Becker et al. Synthesis
1992, 11, 1080-1082; 4.0 g, 23.9 10mmol) in tetrahydrofuran (40 mL). After stirring for 30 min at -78 C,
4-iodotetrahydro- 2H-pyran (5.1 g, 23.9 mmol, 1 eq.) was added carefully. The reaction mixture was

allowed to YRSHPPRS TG ERFAbI R0 DI Mt BEWSPRTRIA YN ARHET B ERRNEENR N of ethanol
(10 mL) angpwaten(@thjunly) Aubstnecntisebbe, eautahgsbife sentivaydiliactidrtheadgtricelite and
extracted three fi with di t ' ' ' cancentrated in
vacuo and %{jsr?i%%%\%ﬁ/sﬂggﬁ?@%%%?g?%ﬁ?%%&%@% H@%%%%%%ﬁcgpﬁﬁgﬁﬁ%{gég rsfwgpt_han e) to give
2.80 g of 8diabaighyMIpYFia RAmRMe. Biend \asrel 4esigeesite AitesrEBIFERS (BYlammation min
(Methogl B)alesitaaiact Hiasgse A bdtddbatBBlich as osteoporosis, infection of digestive
(1-1s-(Teughydropyiand oL dioaspiolipldecf yiPoRalsarhap casidRegpbester (6) WO
8-(tetrahydboggstneley ] prostatioguasion opaii doddunro Sk ibeiititda@ases. g, 5.57 mmol) was added a
2M solution of ethylmagnesium chloride in THF (5.6 mL, 11.1 mmol, 2.0 eq.) and the reaction mixture
was refluxed for 72h. The resultin% suspension 5 was cooled to -20 C and treated with methanol (8

mL). After SRifGIHGF $HRORITMET FedBYRMPBAISRYRAIRS 37855508 MMBPYL ) WEY Edded
portionvisgipaddibe 1 phetivacaikicaly wesestisbiel st tmretd fop érattreatfoedt n@he solution was diluted

with 1N aayays gy BXHSRKHS SRS BIA GRS HBRRAAICR M iy iether. The

combined organic phases were washed with brihe, dried over magnesium 10 sulphate and

concentrat@gRhioaRtiy gl éeiurrhianis eRstu AR RYIMRBAN ESHICPRES GREBRR in
dichloromeiagbsphbmnlain cosited dordrBfurgneréindatl subseanastiydwisdbtbylanasis, .79 mL, 5.67

mmol, 1.1 eg[.r} ang bepz I chgoro ormate é0.87 mL, 5.15 mmol, 1 eq.). After stirring for 1h at room
cancer devélopment and progression.
temperaturé the

15
In a further embodiment the invention relates to the use of a compound of formula (1)
andlor a pha:mtaceutically acceptable salt thereof for curative approaches associated
" with stem cell or induced pluripotent stem cell freatment, improvement of recognition or
for the treatment or prevention of fibroid heart, depression, epiiepsy, renal papillary
20  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 ieast one
25 compound of the formula (1) and/or its pharmaceutically acceptable salts and a
pharmaceutically acceptable carrier, i. . 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 pilis,
tablets, lacquered tablets, coated tablets, granules, hard and soft gelatin capsules,
30 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



reaction was quenched by addition of water (20 mL) and extracted three times with 15
dichloromethgne I 5ganic phases were dried over magnesium sulej&q%l,%g&ﬁmﬁated in vacua
and purified l:?ibf%}s#%??romatography (Si02, 0% -> 100% ethylacetate in heptane) to give 717 mg of
the title compound. Rt = 1.48 min (Method B). Detected mass: 418.4 (M+H+). 20c)
4-(1-Aminopropy1)-4-(tetrahydropyran-4-y1)-cycl®hexanol (7) WO 2009/156099PCT/EP2009/004420
62 The (148-(tetrahydropyran-411)-1,4-dioxa-spiro[4.5]dec-8-yll-propyl)-carbamic acid benzyl ester (6,
717 mg, 1.72 mmol) was dissolved in acetone (5 mL) and 6N aquequs, hydroghloric acid (2.5 mL) was
added. Th@fémﬁ?ﬂfﬁ KQhsed %%’i@%%ﬂ"ﬂ% ‘t@lrﬁ’)b%%ﬁﬁi’llzﬁ i‘ﬂ% p%édocgﬁ"re%lly into a saturated
aqueous spdiuntebsaripnatericadiutione(ddoptaLi). b domixed ntasistsaudidnh erditioterssyith

dichloromethang, the, argapichaasag Ware diRfHPLerBagnssiaekayipiaie and concentrated in vacuo

to give 577 mg of the cfude ketone. The crude product was dissolved in tetrahydrofuran (10 mL),
cooled to -30 C and sodium borohydride (64.3 mg, 1.7 mmol, 1.1 eq.) was added. The reaction mixture
was 1@ slovdy prasimaddaticad mdpaptsat secansirafitsatidanhtivafare preipgreiene heshnath water (15
mL). The splution was acidified to 2 iti f ' ' extracted
three times%\}\ﬂ%nebt%ry?gc% gtérqlﬁaé’%%%%%%el (()Hrégrtrh% phases w%lrée% Q?/%gﬁg%é%grétagg!?eﬁ%% sulphate and
concentrati@igeviscaisiier GiaaBit TAEs StHs Gashe el tiinesReigvsrstie adlitisidPwas
dissolved ig,geihaBahisiiomRachhdo sldeH adineipnpehainnriutidif) e alrdoshithe mixture
was stirred under a dr?ﬁe% atmogr%h re until nve(rgsicip V\%%com lete Th? gatal()ﬁ]t W8as filtered off
and the re 285 HS: 5) S E%Sb &8 28 %fl\fé Fﬁg 8?&%%%&6 So?r?pouaﬁ as mixture of
diaster@onpmistiRtapouBs ihin foSdbinito (MetioveRanpiac ieidsnassrrptargh(Mrenyaives)

1-[4-(1-Bengyloxy vAic IS QB RP HR-Sauloan: L dRiERRUEMRRYEANA Yo SyeiahexyRmsepylamine (8
and 9) 0+ N1 To a suspension of sodium hydride (60%, 167 mg, 4,17 mmol, 3 eq.) in dimethyl 25

acetamide {8h3tRRESEEI TS O IGKRMRIP 495 AEXh ) PRI BV AN iF Si¥aR- 2312kl ohexanol
(7, 369 mgharScheunoid, 2id. Spitabidicaetlysabstamieief$8 thet prédietistirahgpfoiic®,mon at room
temperatur lutj - XY= 7 0 i nali amol) in dimethyl
acetamide Lo el ot oo Fa e tete” S &0 C
the rebittioR oIS VGETCh Ty Pis6 9 9TOST B PTDBIIGD £19eres. vegetable oils, etc. Suitable

carrier substances for microcapsules, implants or rods are, for example, copolymers of
glycolic acid and lactic acid. The pharmaceutical preparations normmailly contain about
0.5 to about 90 % by weight of the compounds of the formula (1) and/or their
pharmaceutically acceptable salts and/or their prodrugs. The amount of the active

20 ingfedient of the formula (1) and/or its pharmaceutically acceptable salts and/or its
prodrugs in the phammaceutical 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 (1) and/or their pharmaceutically

25 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,

30 coating agents or antioxidants. They can also contain two or more compounds of the
formula (1) and/or their pharmacedutically acceptable salts. In case a pharmaceutical
preparation contains two or more compounds of the formula () the selection of the



complét'ion. The reaction was quenched by addition of water (30 fnL) and the reaction mixture was

extracted thrge timesayih a mixture of dichloromethane and 2-propanel(@ikhodoiBgmbined organic
layers were evaporated, and the obtained crude product was purified by flash chromatography (Si02,
0% 30% methanol in dichloromethane) 5 to yield 83 mg (earlier eluting isomer 1, 8) and 48 mg (later
eluting isomer 2, 9) of the pure diastereoisomer<*&s racemates respectively. The relative
stereochemistry was not assigned. Additionally, 166 mg of the product as a diastereomeric mixture

could be isolated. R = 0.92 min (8), 0.93 min (9).(Meth : M+H+). 10 e)

644-(1-AMﬂ?@ﬂ%Bgﬁ?ﬂ%@?@%@%}oaﬁ?rgngﬁg 3:}3?/%:I%%eé-%ﬁgiéﬁgﬁﬁégc%é@lﬁ@é%ﬁgﬁé1-one (Example 1

and 2) 0 Hitieih St 2eepasalionoh wsfexample, a highly potent compound with a shorter

B3 g, 0 e eatSt At 8 N ol Lyt Al (0.5 mL)
mg, 0.16 mmol)) in 2-propanol (1 mL) was treated wi .agueou rochloric a 5m

and stirredTQ?l%Hg?'YQhﬂggﬂmmﬂ%ﬁr%ﬁ cfet%o e@%’?ﬁ(ﬁ:ﬁl W§§55%5 gajt_h%]cg rpéjaocl{?gjr? r%lixture was

evaposate ¢hanisHiyaplillizéidveomgveataidalicbcmnnieods thg biakgitdleod physicridiBmiodle 1) as its

hydrochioney Bt g UBAated A RECCIElaRERALG (W sk ediina of the seoond

diastereomer xample 2) could be synthesized from 48 mg of 9 20 following the same procedure. R =
2.40 min (MEaReEN: PritomprRaisaddition tmaHsas R reEaRRd B R AITRIANES not assigned.
The followiggprodusisrwes sitihesizeptaslieoedty)thayshachiarieisahpaepandtivfashioalas described
brocedune BECEH A o T e Ay o e R e (1) e
diastdfeoisomers could not be separated on an earlier stage of the synthesis, the deprotected
products V\Wr?el?Hgf@qwdyﬁsﬁﬁm&aﬁﬁ’é@@mﬂdanhaiaaaérm Ianhidhandivekerisabgequently.
YO 20 oy o 2 s S ey SR S LS GL B R CRE HERIgme [M+H+] RI [min]
conditions in each individual case. It depends, for exampie, on the specific compound
employed, on the nature and severity of the disease to be treated, on the mode and
15 the schedulé of administration, or on whether an acute or chronic condition is treated
or whether prophylaxis is carried out. An appropriate dosage can be established using
clinical approaches well known in the medical art. In general, the daily dose for
achieving the desired results in an adult weighing about 75 kg is from about 0.01 fo
about 100 mg/kg, preferably from about 0.1 to about 50 mg/kg, in particular from about
20 0.1 to about 10 mg/kg, (in each case in mg per kg of body weight). The daily dose can
be divided, in particular in the case of the administration of relatively large amounts,
into 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.

25
Furthermore, the compounds of the formula (1) can be used as synthesis intermediates
for the preparation of other compounds, in particular of other pharmaceutical active
ingredients, which are obtainable from the compounds of the formula i, for example by
introduction of substituents or modification of funciional groups.

30

Compounds of formula () may be made in the following manner:



| 37-0HNCISiONH21 64[4-(1-Amino- ethy0-4-ethylcyclohexyloxy)-7- chloro-2Hisoquinolin-1-one
349.22.39C %I NH2 2 6-[4-(1-Amino- ethyl)-4-ethylcyc|ohexy!%§/ /-
chloro-zHisoqéuﬁ%ﬁ!ﬁ%’- E’@r%e 349.22.47 C5HN 10 ¢ 0 H2 1 Hiimozo
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Compounds of the general formula (1) can be assembled from a suitably substituted
isoquinoline moiety and a suitably substituted cycloalkyl amine moiety.
Isoquinolines and isoquinolones iike (i) or (i), bearing a useful residue for coupiing in
B-position, can be obtained by a wide variety of methods, for exampie reviewed in
5  Alvarez et al. Science of Synthesis 2005, 15, 661-838 and 839-906 and references.

cited therein. Isoquinolines can also be converted o isoguinoiones by methods
described in the literature e g, WO 2007/012421 or WO 2007/012422, iike conversion
of a suitable isoquinocline into the corresponding N-oxide with an oxidating agent iike
hydrogen peroxide or metachlioro perbenzoic acid and subsequent conversion into the

10 corresponding 1-chioro derivative by a chlorinating agent like phosphorous oxy
chloride, followed by displacement of the chiorine by an alcohol under basic condition
like sodium methoxide in methanol or conversion into the corresponding 2H-
isoquinoione by for example treatment with ammonium acetate in acetic acid at
elevated temperature. Also the N-oxide can be directly converted into the

15  corresponding 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 8-position of (ii) can be liberated at a suitable
stage of the synthesis e.g. from treatment of a corresponding 6-methoxy derivative
with lewis acids like aluminium chioride or boron tribromide . it is furthermore

20 understood, that 2H-isoquinolones can be converted into suitably protected 1-alkoxy
isoguinciones by a variety of methods e.g. treatment of the corresponding 2H-
isoguinolones with alkylating agents like benzyl bromide or methyl iodide in the
presence of a suitable base like silver carbonate or triethyl amine in a suitable solvent
like toluene or THF, or conversion of the said 2H-isoquinolones into their 1-chioro

25 derivatives by treaiment with a chiorinating agent like phosphorous oxychioride,
followed by displacement of the chlorine by an aicohol e.g. under basic conditions like
sodium methoxide in methanol. it is undersiood, that residues R3, Ry, Rs, Ry, and/or R
can either be incomorated in the starting materials for the synthesis of the respective
isoquinoline or isoguinolone or can be introduced at a suitable later stage e.g. by

30 halogenation like bromination or chlorination and subsequent replacement of said
halogen by methods well precedented in the literaiure like for example Suzuki or



6-[4-(1-Amino- propyl)¥4-propylcyclohexyloxy]-Y- chloro-2H- isoquinolin-l-one 377.1 2.58 A 6 HN 10 ci.

ONE12 111 6; 4-%}7}%9&9 cyclopropylmethyl)4-propylcyclohexyloxy}-7- ghiargsablisegpinolin-1-one
389.2 2.60 A ao cl ONH2 Ir 2 6-[4-(Amino- cyclopropylmethyl)-4-propylcyclohexyloxyl1-7-
chloro-2H- isoquinolin-1-one 389.3, 372.3 [M- NH3 +H+] 3.04 D 8
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Hartwig Buchwald couplings using appropriate catalysts and coupling partners like

boronic acids, amines or anilines.

One possible synthesis for a cycloalkyl amine substituted isoquinolinone with L=0 (v)
5 is described below in an exemplary fashion, but does not limit the present invention.

The cycloatkyl amine substituted isoquinclinones (for example cornpound v) can be

synthesized via a .vaﬁety‘_of metﬁods. The following general scheme 1 illustrates some

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

invention.
10
Ra Rs Rs Rs
Ry = F Ry / OH
Nao
N
Ry (Rgin . X R,
oQ RB Ry Rg 10 NR;R,, oQ ‘RB
® Ry~ © A iy
— Rg " RppRyy =
+ Na Rr +
(Rg)n R oQ R ’ Rl
0 'NR13R14 B ) 10 NR‘;SRM
HO r HO '
Rg ™ RipRy l Rg ™ RipRys
(i) (Roin {iii)
R
R, Rg 10 NR, R,
R3 O 4
=
Rg " FiaRy
HN
Ry
O Ry
)
Scheme 1

8-Fluoro-isoquinolones (i), for example substituted by R3, R4, Rs, Ry, and/or Rg being
15  for instance independently from each other substituents like hydrogen, alkyl, alkoxy or
halide, can be reacted with suitable R13/ Rq4 substituted amino aicohols wherein Rq3/
R4 are independently from each other for example hydrogen, alky! or a protecting
group like for example Boc or Cbz in fhe presence of base such as DBU, cesium

carbonate, or sodium hydride at temperatures ranging from ambient to 100 °C to give



0 .7- FIN c1 0 NH2 1 6-[4-(1-Amino- propyl)-4-isopropylcyclohexyloxy]-7- chloro-2Hisoquinolin-1-one

377.22.50 A9 q .7 HN4010 ci o H2 2 6-[4-(1-Amino- propyl)-4-isopropyl %) hexylo é}-?-
chloro-2HisoqtingNin. Lone 377.2 2.64 A WO 2009/156099PCT/EP200y%% X’i‘%@ﬁé X

49

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 isoguinolones protection on
the nitrogen or oxygen of the isoquincione moiety by suitable methods, like reaction
5  with suitably substituted alkyl or benzyl halides in the presence of base.

Alternatively, the amino aicohols can be coupled to 8-hydroxy-isoquinolones, such as
(i}, under inversion of the hydroxyl bearing carbon center of compounds fike (jif), either
protected with a suitable protecting group Q or unprotected, via a Mitsunobu reaction
using triphenylphosphine and dialkylazodicarboxylates such as diethylazodicarboxylate

10  or diisopropylazodicarboxylate in a suitable solvent like tetrahydrofuran, or toluene.
The products like (iv) obtained via these methods can then either be liberated to give
compounds of type (v) or, if a suitable amino functionality is present, be reacted with
suitable aldehydes or ketones in the presence of a reducing agent like sodium
triacetoxy borohydride, sodium borohydride or sodium cyanoborohydride in a suitable

15  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 amino group can be
acylated by reacting it with a suitable acid chloride in the presence of a base like
triethyl amine or Hiinig's base or by reacting it with a suitable carboxylic acid in the

20 presence of a base like triethylamine or Hilnig'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
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

25 used aldehyde / ketone and the protection group used.
tsoquinolone derivatives like (v) can be obtained as free bases or as various salts like
for example hydrochlorides, hydrobromides, phosphates, trifluoroacetates, suifates or
fumarates. The salits obtained can be converted into the corresponding free base by
either subjecting them to ion exchange chromatography or for example by alkaline

30 agqueous treatment and subsequent extraction with suitable organic solvents like for
example methy! tert. butyl ether, chloroform, ethyl acetate or isopropanol /

dichloromethane mixtures and subsequent evaporation to dryness.



No. Product Iso- mer Chemical Name pm-i-i-ri FR/ [min] Meth-od 10 v z i-IN10 a ONH2 1

6-[4-(1-AminQ: zt@{ - lopropylmethylcyclohexyloxy]-7- chloro-2Hisqgui
v FIN4O CI O %I- ﬁ-%(%-Amino- ethyl)-4- cyclopropylmethylcyclohex?/%%l(
chloro-2Hisoquinolin-1-one 375.2 -
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%5],-91,,;&9&375.2 2.55C 11
y -f=

The cycloalky! amine moieties like for example (ili) 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 fo replace the exemplary compounds shown in the schemes

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

reagents or to omit or add synthetic steps when appropriate.

The synthesis of an cycloalkyl aminoalcohol (iii) is described exemplary in schemes 2

10

and 3 but does not limit the scope of substituents in the present invention.

A cycloalkyl amine moiety (i) with a secondary or tertiary amine subunit can for

example be accessed starting from a suitably substituted cycloalkyinitrile (vi), which

can be substituted with functionalities as alkyi, alkoxy, or acetals. The nitrile can get

functionalized in alpha-position by reaction with suitable electrophiles
15

(for exampie

alkyl halides, cycloalkyl p-toluenesulfonates, alkoxy halides or aldehydes) using an

appropriate base like lithium hexamethyldisilazide, lithium diisopropylamide or metal

hydrides in inert solvents like tetrahydrofuran, toluene or heptane.

CN NC_ R,
o — g —
Rso” “0Rgh Rs 0 0 Reh

./ ./

(vi) {vii)

l forR,, =H
OHC,_ Ry, |
R Ra)
60 0 gy
A/

{x}

Scheme 2
20




2.64 C 12 v HN1811 10 a ONH2 1 6-[4-(1-Amino- propyl)-4- cyclopropyl-methylcyclohexyl-oxy1-7-
chloro-2Hisoquinolin-1-one 389.2 2.58 A 13 v C HN11050NH2 2 6-[4-(1-Amino- )-4-
cyclopropyl-rk%iﬂ%@%%%xykoxy)-?- chloro-2Hisoquinolin-1-one 389.2 %%ﬁf%ﬁiﬁ N51110 oH2
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The functionalized nitrile (vii) can then be directly reacted with suitable nuclecphiles for
the introduction of functional groups R4¢ and Ry, for example lithium organyls or
Grignard reagents to give compounds like (vifi). A suitable protecting group like t- '
butyloxycarbony! or benzyloxycarbonyt may or may not be attached after this step
5 depending on the nature of the starting nitrile and the complexity of the reactions to

follow. For Ry1 = Ry, lithium organyls can be used as nucleophiles activated by
additlon of lewis acids like titanium isopropoxylate and cerium chloride.
For Rq4 is H, the intermediate imine formed on addition of the nucleophiles can be
isolated and reduced by suitable reductive agents like cyanoborohydrides or

10  borohydrides in solvents such as tetrahydrofuran or alcohols. Alternatively, the nitrile
(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-terf-butanesulfinyl
imines via a lewis acid catalysed reaction with suitably functionalized amines. These

15  imines (xi) can then be reacted with suitable nucleophilic reagents like lithium organyis,
Grignard reagents or frimethylsilanes in combinati.on with tetraalkyl fluorides o
intfroduce a variety of substituents like alkyl, cycloalky! or heterocyclyl groups. The keto
functionality can then be liberated by methods known to the person skilled in art, for
exampie by treatment with agueous acids like acetic acid or hydrochioric acid in

20 acetone mixiures, and subsequently reduced to the corresponding alcohols (i),
generally as cis/trans mixtures, by suitable reducing agents like borohydrides in
alcohols, tetrahydrofuran or toluene at deep temperatures.
This liberation, however, can also be performed after the nitrile functionalization step
(Scheme 3), depending on the nature of the used nitrile and the substitution pattern. If

25 the ketone is reduced before the nitrile gets functionalized, 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, methoxymethyi or silyl ethers.



Cl 6-[4-(1-Amino- butyl)-4- cyclopropylmethylcyclohexyloxy]-7- chloro-2Hisoquinollin-l-one 403.3 2.68

A 15 v HNO1 I ONH?2 2 6 [4-(1-Amino- 403.3 2.64 A butyl)-4-
cyclopropylmetéy 083:%1 éﬁ%xyloxy]-?- chloro-2Hisoquinolin-1-one 16 p ﬁﬂlgéﬁﬂ‘}fmw
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Scheme 3

To obtain cycloalkyl amino moieties other than cycioalkyl aminoaicohols, various
5 methods can be applied. The following general scheme (scheme 4) illustrates some of

the possible ways to access these amines, but do not limit the present invention.
NR13R14 .

o) (xiv) (i)

Scheme 4

10  For instance, the hydroxy functionality of a compound (iii) can be converted to a thiol
via a Mitsunobu reaction using thicacetate and subsequent basic cleavage with a
suitable base, leading to amino moieties of type (xiv). These thiols 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

15  obtain compounds of formula (i) with the linker unit L = S — or optionally be oxidized via



1 6-[4-(Amino- cyclopropylrhethyl)-4- cyclopropylrhethylcyclohexyloxy)-?- chloro-2Hisoquinolin-1-one

401.2 2.62 A WO 2009/156099PCTfEP2009/004420 66 Ex. No. Produ s0- mer Chemical Name
WO 2009/136099 %&T}’E 2%99/90442
[M+H+1 RI [mini Meth=0d 17 HN 0 110 CI 1
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methods known to the person skilled in the art to the corresponding sulfoxides and
sulfenes (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 compotund (ix or xif) using suitable amines in the presence of a
5 reducing agent like sodium triacetoxy borohydride, sodium borohydride or sodium
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
10  protecting groups, in particular a tert-butoxycarbony! group which is a protection form
of an amine group, can be deprotected, i. e. converted into the amino group, by
treatment with trifluoroacetic acid. As already explained, aﬁef the coupling reaction
also functional groups can be generated from suitable precursor groups. In addition, a
conversion info a pharmaceuticaily acceptabie salt or a prodrug of a compound of the

15  formula (I} can then be carried out by known processes.

in general, a reaction mixture containing a final compound of the formula (l) or an
intermediate is worked up and, if desired, the product is then purified by customary
processes known fo those skilied in the art. For example, a synthesized compound can
20  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.
25
Examples
The following examples illustrate the various embodiments of the present invention
and are part of the present invention. Cis and trans nomenciature in the title of the
respective compounds refer to the relative configuration of the — [CR11R12J/NR 3R 14
30 residue and the L-residue at the cycloalkyl ring. This convention is maintained for the

respective precursors.



H 2 6-[4-(Amino- cyclopropylmethyl)-4- cyclopropylmethylcyclohexyloxy]-7- chloro-2Hisoquinolih-l-one

401.22.66 C &ﬁ%ﬁs%g Ci lir NH2 1+ 2 6-14-(1-Amino-2- methyl-pmé%_‘]%-igé- /004420
cyclopropylmethylcyclohexyloxy]-7- chloro-2Hisoquinolin-1-one 4032 2.50, 2. %OA 13 HN 05111010
Cii
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8,7-diflucro-5-methyl-isoquinoline (25)

a) [1-(3,4-Diflucro-2-methyiphenyl}-methylidenel-2 2-dimethoxyamine (22)

5 3 4-difluoro-2-methylbenzaldehyde (26.0 g, 166 mmol) was dissolved in foluene (182
mi) and reacted with 2-aminoacetaldehyde dimethylacetal (19.3 g, 183.2 mmol) and
toluene suiphonic 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

10  yellow oil which was used without further purification.

b) 3,4-Difluorc-2-methylbenzyl-2,2-dimethoxyethylamine (23)
H
O.

E
[1-(3,4-Difluoro-2-methylphenyl)-methylidene}-2, 2-dimethoxyamine (22, 40.4 g) was

16  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
no gas evolution could be observed. Then the sclution was evaporated to dryness,
taken up in dichloromethane and washed with saturated sodium bicarbonate solution
and twice with water. The organic layer was washed with brine, dried over magnesium

20 sulphate and evaporated to dryness. The crude product obtained (37.8 g) was used
without purification.

c) N-(3,4-Difluoro-2-methylbenzyl)-N-(2,2-dimethoxyethyl)-4-methylphenyl-
sulphonylamine (24)



N H2 1 6-[4-(1-Amino- propyl)-4- isopropoxymethylcyclohexyloxy]-7- 6h|oro-2Hisoquinolin-l-one |

407.22.56 A gQ HIN Q1B ¢i NH2 2 6-[4-(1-Amino- propyl)-4- isopropox yloxy]-7-
chloro-zHisoqaiﬁ?’r]% ?ﬁgf-gggnge 407.2 2.70 A 21 HN ., 0 401 Ci NH2 HETRMARURIRDSY

10

15

20
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3:4:Difluorc-2-methylbenzyl-2,2-dimethoxyethylamine (23, 37.8 g) was dissolved in
dichloromethane (100 mL). Pyridine (42 mL) was added. At 0 °C a solution of p-
toluenesulphonyl chioride (36.8 g, 193 mmol) in dichloromethane was added dropwise.
The reaction was allowed to warm to room temperature and stirring continued until the
conversion was complete. For workup, the reaction mixture was diluted with
dichioromethane (100 mL) and extracted twice with 1.5M hydrochloric acid, twice with
sodium bicarbonaté 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.

d ) 6,7-difluoro-5-methyl-isoquinoline {25)

N7 T

e

Aluminium trichioride (111.7 g, 838 mmol) was suspended in dichloromethane (250
mL) at 0 °C. A solution of N-(3,4-difluoro-2-methylbenzyl)-N-(2,2-dimethoxyethyl)-4-
methylphenyl-sulphonylamine (24, 68.3 g) in dichloromethane (250 mL) was added.
The reaction mixture was heated at 50 °C fbr 2 hours, before being cooled to 0 °C and
poured on ice. The organic layer was separated, and the aqueous layer extracted
twice more with dichloromethane/isopropancl (3:1). The combined organic phase was
extracted twice with saturated sodium bicarbonate solution and dried over magnesium
sulphate, before filiration and evaporation gave 63.5 g of crude dark brown semi-solid
product. This was purified by chromatography on silica gel. Elution with ethyl
acetate/heptane (5%:95% to 35%:65%) gave 11.3 g of the title compound 25 as a tan-
coloured sofid. Ry = 0.86min (Methed G). Detected mass: 180.1 (M+H").



1 6-[4-(1-Amino- ethyl)-4-cyclobutylcyclohexyloxy]-7- chIoro-2Hisoquinolin-l—one.'3'75.2 2.46 A 22 HN
0101 0 Ci * NH2 1 6-[4-(1-Amino- propyl)-4- cyclobutylcyclohexyloxy]-7- ¢hloro-2Hisoquinolin-1-one
389.2 2.57 A W3"206811560090PCT/EP2009/004420 67 Ex. No. Product 0 /4420
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The following isoquinolines were synthesized from the respective benzaldehydes in a

similar fashion as described for 25.

Com- | Starting Product Chemical [M+H"] | Ry Meth
pound | compound Natme [min] -od
ax | 3bdimethykd- | FE7- - (e 106 |G
. 1 flisoro- dimethyl- | G
benzaldehyde &-fluoro-
isoquinofine
27 | 3a-diuoro- 6.7-dfuoro- | 1861 | 107 |G
k “benzaldehyde isoquinoline | - .
28 3-bromo-g- SN F 7-bromo-6- | 226.0 | 0.9 J
| fluoro- [ fluoro- 228.3
N._= . I
benzaidehyde Br | isoquinoline
29 4-fluoro-3- e F 8-fluoro-7- 178.1 1080 G
. I .
methoxy Ne o methoxy
benzaldehyde ? isoquinoline
30 4-fluoro-3- X F | 6-fluoro-7- 161.9 | 0.90 G
methyl- I methyl
N~ . o
benzaidehyde isoquinoline

1-Benzyloxy-7-chloro-6-fluoro-isoquinoline (1)
=

l
Na ol
0



Iso- mer Chemical Name [WW] RV [min) Meth-od 23 MN O I. Ci 1110 NH2 2 6-[4-(1-Aminopropyl)-4-
cyclobutylcycl‘%%&l%y&-;- chloro-2Hisoquinolin-1-one 389.2 2.88 A 24, HN.O,40Q ¢, .~,

16

15

S7

7-Chloro-6-flucro-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
mi of benzyl bromide were added and the mixture was stirred at 70 °C for 2 h. After
cooling down to room temperature, the reaction mixture was diluted by additionof 1L
of ethyl acetate and filtered over celite. The filter cake was washed thoroughly, the
organic layer was evaporated and sibjected to silica gel chromatography (n-heptanes:
methyl tert. butyl ether) to give 27.8 g of the title compound 1. R, = 3.73 min (Method
A). Detected mass: 288.1 (M+H"). '

Benzyloxy-4-benzyl-7-chloro-6-fluoro-isoquinoline (2)

As a side product of the preparation of 1-benzyloxy-7-chloro-8-fluoro-isoquinoline (1),
8.45 g of 1-benzyloxy-4-benzyl-7-chloro-6-fluoro-isoquinoline could be isolated by
silica gel chromatography. R; = 4.04 min (Method A). Detected mass: 378.1 (M+H").

1-Benzyloxy-7-methyl-6-flucro-isoquinocline (3)

2
N

O



NH2 1 6-[4-(1-Aminopropy1)-4- cyclopentylcyclohexyloxy]-7- chIoro-2Hisoquinolin‘-l'-one 403.2 2.88 A

25HNO CI11101110 j-i2 1 6-[4-(Amino- phenyl-methyl)-4- cyclopentyl- y]-7-
chloro-zHiso&’fﬁ%’n%’ |?1/-}f§%§r?e 451.2, 434.2 [IAN1-13+H 1 2.87 A Prepara%i%ﬁ%%ﬁm%ﬂ%
4-(1-Amino-propyl)-4-benzyl-cyclohexanol (13 and 14) a)
[1-(1-Benzy1-4-oxo-cyclohexyl)-propyl1-carbamiéfacid tert-butyl ester (10)

1-Benzyloxy-7-methyl-6-fluoro-isoquinoline (3) has been prepared according to the
procedure described for the synthesis of 1 starting from 7-methyl-8-fluoro-2H-
isoquinolin-1-one (prepared according to the protocol described in WO 2007/012421 or
WO 2007/012422). Ry = 4.00 min (Method A). Detected mass: 268.1 (M+H").

7-Chloro-8-fluoro-isoquinoline 2-oxide (31)

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

- 10 (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
extracted 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 31. Ry= 0.98 min (Method D). Detected mass: 198.1 (M+H").

15
7-Chloro-6-fluoro-1-methoxy-isoquinoline (4)
= l F
N
3 cl
0O

10 g of 7-Chloro-8-fluoro-isoquinoline-2-oxide (31) were dissolved in 100 mL of dry
methanol. 12 mL of ethyl chioroformate were added dropwise at -10°C. The mixture
20 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 th.
100 mL of 2N sedium hydroxide solution were added and the formed precipitate was
isolated by fittration. Additional product was precipitated by addition of 2N sodium
hydroxide solution and water to the mother liquor. The combined solids were dried to
25 give 7.8 g of the desired product. Ry= 3.75 min (Method A). Detected mass: 212.0
(M+H™),



WO 2009/156099PCT/EP2009/004420 68 1 g of 8-Benzy1—1,4-dioxa-spiro[4.5]decane-8-carbonitrile,
prepared from_1,4-di iro[4.5]clecane-8-carbonitrile and benzyl brorﬂ'!% | i i r fashion as
described for 5, v@%‘%ﬂ |(§%s§§)lved in 6 mL of a 1M solution of ethyl magnesium g%@%?d% ? diethylether.
The mixture was heated to reflux for two days. The mixture was cooled to room 5 temperature, diluted
by addition of 100 mL of methyl tert, butyl ether af8l 2 mL of saturated sodium sulphate solution was
added. The mixture was filtered over celite and the precipitate was washed with methyl tert. butyl

ether. The mixture was evaporated and the residue taken u

borohydridé RSNt SoePRrnrisiviare srianghilasiglar

in 30 mL of ethanaol. 189 mg of sodium

[ AIRRFERET I Somplete. The

mixture wasyeusgiyatot] siacitakfrornphia rkePfertiveisetiyihatetate. The organic layer was extracted with
dilute hydrochloric acid. When deketalization was complete, the aqueous layer was adjusted to

alkaline pH hy_addition of 2M sodium hydroxide soluti

The combine&hioSATEane

y n and-extract
dy8FtFhs washed wit } m
1.2 g of triethylaminel Wemeadded and the mixtate

BhREId driedbie

i with dichloro

ethane.

sBdium EL

phate. 2.05

g of di tert. bu¥gl dicadvonmateding ds allowed to stir
for two days3He TMRAIERgVeE- Washed Withr TN Sodium BygFrfEie, 1N nydrochloric acid, Water and
brine, dried pver soc il,glmrs_ulphate and evaporated to df ess. The remaining oil wa matographed
to give 286 mg of the . Bae§ired P10 ]%quthod A). Detected mass: 290.2
(M-tert.butyl+W). b) [ts¢auiselia, 1 YOB-carbamic acld tert-butyl ester (11 and
12) OHOH WO 2009/156099PC B8Quingiio# 10/were dissolved in 16 mL of
ethanol and 34 mg of sodium bofohy@ride were addediat -20C. The mixtige Wasalloged to warm to
room tempetature and QTirrpd fori3.5h. The miy;;_l‘lrp was-evar ted,the residue-was splved in ethyl
acetate and Washed ®¥ice with 2N i78setRisHc acid ar] degh%%“\%?ﬁbrine. The organic 5 layer was
dried over s¢dium syphate and ¢ hted.do dryness|t@&iiverhe crude product, that was purified by
silica gel chromatogfaphy (heptal thyl"acetate) to divadengeof isomer 1{(11) and 105 mg of
isomer 2 (12). The relative steregche®ristry was not asgsigned. Rt = 1.60gvn (k1351 n (12)
(Method B). Petected mass: 274.2 (MI-1-11). 10 ¢) 4-(1-Amino-propyl)-4-benzyl-cyc nol (13 and
14) OHOH 88%ng of 43 were dig rSBaR‘SFQ’r?a 1|mL of M hyd fic add in
1-methoxy-5-
methyl-iso
quinoline
2101 | 3.85
35 30 6-fiuoro-1-
methoxy-7-
methy!-
isoquinoline 1921 | 3.44
36 26 &-Fluoro-1-
methoxy-5,7-
dimethyl-
isoguinoiine
2081 1 3.74
37 29 B-Fiuoro-1,7-
dimethoxy-
isoquinoline

208.1 | 3.1




15 isopropanol was added. The mixture was allowed to stir overnight, then water was added and
isopropanol was removed in vacua The mixture was lyophilized from water three times to give 66 mg
of 13 as the h‘f/vé)rg)%ﬁ%srﬁl((’:?é. The relative stereochemistry was not assignlé%l?/ﬁp DY Fin (Method A).
Detected mass: 248.2 (M+H+).  The other isomer (14) was prepared accordingly, starting from 12.
Rt = 2.34 min 20 (Method A). Detected mass: 24&2 (M+Ht). The following products were synthesized
as hydrochlorides in a similar fashion as described for the synthesis of Example 1 (Step d and e)
starting from the respective aminoalcohols (prepared following the procedure described for the
synthesis PESRIFIhS: Bt S ORIBR PRV NS TARS BRI RISTo YRS ABFREONE
diastereoisgtets260igshnmidia-sepayated at an earlier stage of the synthesis, the deprotected products
WO 2009/156099PCT/EP2009/004420 70 were purified by preparative HPLC and lyophilized from 1N

HCI and water, subsequently. Ex.- No. Product !so- mer Chemical Name [M+H+1 RV [min] Meth-od
26 RN 0 4@D8el gtrahydropyran-4-yl)-1,4-dioxa-spiro[4.5]decane-8-carbonitrile (5)

0
NC
o” "o
/

To a 2M soiution of lithium diisopropylamide in heptanefietrahydrofuran/ethylbenzene
(18 mL, 35.9 mmol, 1.5 eq.) at -78 °C was added dropwise a solution of 1 4-dioxa-
spirol4.5]decane-8-carbonitrile (commercially available or via literature procedure
described for example in Becker et al. Synthesis 1992, 11, 1080-1082; 4.0 g, 23.9

10 mmol) in tetrahydrofuran (40 mL). After stirring for 30 min at -78 °C, 4-iodotetrahydro-
2H-pyran (5.1 g, 23.9 mmol, 1 eq.) was added carefully. The reaction mixture was
allowed to warm to room temperature over night before being quenched by slow
addition of ethano! (10 mL) and-water (20 mL) subsequently. The resulting suspension
was fiftered through celite and extracted three times with dichloromethane. The

15  combined organic phases were concentrated in vacuo and purified by flash
chromatography (Sioz, 0% —» 30% methanol in dichioromethane) to give 2.80 g of 8-
{tetrahydropyran-4-yl)-1,4-dioxa-spiro[4.5]decane-8-carbonitrile (5). Ry = 1.03 min
(Method B). Detected mass: 252.3 (M+H™).

20 b} {1-[8-(Tetrahydropyran-4-yl}-1 4-dioxa-spiro[4.5]dec-8-yi}-propyl}-carbamic acid
benzyi ester (6)



NH2 1 6-[4-(1-Amino- propy'l)-4- methyl-cyclohexyloxyl7-chloro-2Hisoquinolin-1- one 349.2 2.76 D 27

HN 0 10 0 CI_NH2 2 6-[4-(1-Amino- propy1)-4- methylcyclohexyloxyl7- -2Hisoquinolin-1- one
349.32.77 D %8 ﬁ?ﬁ?(‘@éﬁ%?on Cl SRPERAH 5P

61

CbZ 0]
“NH

O o)

\/

To 8-(tetrahydropyran-4-yl)-1,4-dioxa-spiro[4.5]decane-8-carbonitrile (5, 1.4 g, 5.57
mmol) was added a 2M solution of ethyimagnesium chioride in THF (5.6 mL, 11.1
mmol, 2.0 eq.) and the reaction mixture was refluxed for 72h. The resulting suspension
5 was cooled to -20 °C and treated with methanol (8 mL). After stirring for 10 min at 0 °C,

sodium borohydride (376 mg, 9.95 mmol, 2 eq.) was added portionwise and the
reaction mixture was stirred at room temperature for 1 h. The solution was diluted with
1N agueous sodium hydroxide solution (20 ml.) and extracted twice with diethylether.
The combined organic phases were washed with brine, dried over magnesium

10  sulphate and concentrated in vacuo to give 1.46 g of the crude amine.
The crude product was dissolved in dichloromethane (15 mL), cooled to -78 °C and
treated subsequently with triethylamine (0.79 mi, 5.67 mmol, 1.1 eq.) and benzyl
chloroformate (0.87 mi., 5.15 mmol, 1 eq.). After stirring for 1h at room temperature the
reaction was quenched by addition of water (20 mL) and extracted three times with

15  dichloromethane. The organic phases were dried over magnesium sulphate,
concentrated in vacuo and purified by flash chromatography (SiOz, 0% — 100%
ethylacetate in heptane) to give 717 ing of the title compound. Ry = 1.48 min {(Method
B). Detected mass: 418.4 (M+H"). '

20 ¢ 4-(1-Aminopropyl)-4-(tetrahydropyran-4-yl)-cyclohexanol (7)

0
NH,

OH



NH2 1 6-[4-(1-Amino- propyi) 4- isobutyl-cyclohexyloxy]- 7-chloro-2Hisoquinolin-1- one 391.3 2.73 29

FIN 05 CI NH2 2 6-[4-(1-Amino- propy))-4- isobutylcyclohexyloxy]- 7-c | olin-1- one
391.2 2.67 A ?&ﬁ?ﬂi’lﬂ) f’i%gcl NH2 PERANISRIL

62

The {1-{8-(tetrahydropyran-4-yl)-1 4-dioxa-spiro[4.5]dec-8-yl}-propyl}-carbamic acid
-benzyl ester (6, 717 mg, 1.72 mmol) was dissolved in acetone {5 mi) and 6N aqueous
hydrochloric acid (2.5 mL) was added. The solution was stirred for 16 h at room
temperature, then dropped carefully into a saturated aqueous sodium bicarbonate
5  solution (100 mL). The mixture was extracted three times with. dichloromethane, the
organic phases were dried over magnesium sulphate and concentrated in vacuo o
give 577 mg of the crude ketone.
The crude product was dissolved in tetrahydrofuran (10 mL)}, cooled to -30 °C and
sodium borohydride (64.3 mg, 1.7 mmol, 1.1 eq.) was added. The reaction mixture was

10  slowly warmed fo room temperature and stirred for 2 h before being quenched with
water {15 mL). The solution was acidified to pH 2 by addition of 2N aqueous
hydrochloric acid and extracted three times with ethylacetate. The combined organic
phases were dried over magnesium sulphate and concentrated in vacuo to give 517
mg of the desired alcohol.

15  The N-protected alcohol was dissolved in methanol (2 mL) and 14.6 mg of palladium
on charcoal (10%) were added. The mixture was stirred under a hydrogen atmosphere
until conversion was complete. The catalyst was filtered off and the reaction mixture
was evaporated fo dryness to give 370 mg of the title compound as mixture of
diastereomers. R; = 0.36 min, 0.60 min (Method B). Detected mass: 242.3 (M+H").

20
d) 1-[4-(1-Benzyloxy-7-chioro-isoquinolin-6-yloxy)-1-{tetrahydro-pyran-4-yi)-
cyclohexyl}l-propylamine (8 and 9)

N

\/\NH

To a suspension of sodium hydride (80%, 167 mg, 4.17 mmol, 3 eq.) in dimethyl

25 acetamide (8 mL) was added a solution of 4-(1-aminopropyl)-4-(tetrahydropyran-4-yl)-
cyclohexanol {7, 369 mg, 1.53 mmol, 1.1 eq.) in dimethyl acetamide (8 mL). After
stirring for 60 min at room temperature a solution of 1-benzyloxy-7-chloro-6-fluoro-
isoquinoline {1, 400 mg, 1.38 mmol} in dimethyl acetamide (8 mL) was added and
stirring was continued first at room temperature, then at 50 °C until the reaction went to



1 6-[4-(1-Amino- propyl)-4-benzyl-cyclohexyloxyl-?-chIoro-2Hisoquinolin'-l- one 425.23.20D 31 HNo
Cl . NH2 2 644-C1-Amino- propyl)-4-benzyk cyclohexyloxy]- 7-chloro-2Hi ' % -1-one 425.1 2.76
A WO 2009/1580865¢ T EP2009/004420 71 Alternative preparation of ?é%rggfl@(? lg:’&”

614-(1-Amino-propyl)-4-methyl-cyclohexyloxy]- 7-chloro-2H-isoquinolin-1-one 5a)
1-Methy1-4-oxo-cyclohexanecarbonitrile (15) z N 63

completion. The reaction was quenched by édditicn of water (30 mL) ard the reaction
mixture was extracted three times with a mixture of dichloromethane and 2-propanol
_{3:1). The combined organic layers were evaporated, and the obtained crude product
was purified by flash chromatography (SiOz, 0% — 30% methanol in dichloromethane)
5 tovyield 83 mg (earlier eluting isomer 1, 8) and 48 mg (later eluting isomer 2, 9) of the
pure diasterecisomers as racemates respectively. The relative stereochemistry was
not assigned. Additionally, 166 mg of the product as a diastereomeric mixture could be
isolated. R; = 0.92 min (8), 0.93 min (9) (Method B). Detected mass: 419.4 (M+H").

10 e) 6-[4-(1-Aminopropyl)-4-(tetrahydropyran-4-yl)-cyclohexyloxy]-7-chioro-2H-
isoquinolin-1-one (Example 1 and 2)

O ‘ O
HN Sl HN
c * ol
Q NH2 O NH,

A solution of 1-{4-(1-benzyloxy-7-chloro-isoquinolin-6-yloxy)-1-(tetrahydropyran-4-yl)-

cyclohexyl}-propylamine (8, 83 mg, 0.16 mmol) in 2-propanoi (1 mL) was treated with
15 2N agueous hydrochloric acid (0.5 mL) and stirred at room temperature until complete

conversion was observed. The reaction mixture was evaporated and lyophilized from

water twice to give 68 mg of the title compound (Example 1) as its hydrochloride. R, =

2.40 min (Method A). Detected mass: 419.4 (M+H"),

45 mg of the second diastereomer (Example 2) couid be synthesized from 48 mg of 9
20 foliowing the same procedure. R = 2.40 min (Method A). Detected mass: 415.4

(M+H"). The relative stereochemistry was not assigned.

The following products were synthesized as racemic hydrochlorides in a similar fashion
as described for the synthesis of Exampie 1 starting from the respective aminoalcohols

25 (prepared following the procedure described for the synthesis of 7) and 1-benzyioxy-7-
chloro-6-fluoro-isoquinoline (1). If the diastereoisomers could not be separated on an
earlier stage of the synthesis, the deprotected products were purified by preparative
HPLC and lyophilized from 1N HCI and water, subsequently.



0 5 g of 8-Methyl-1,4-dioxa-spiro[4.51decane-B-carbonitrile, prepared from

1,4- dioxasplrtg4 ?A
dissolved in 150

1*3#%4%tone. 25 mL of 1N HCI were added and the mlet

004420

o]

decane-8-carbonitrile and methyl iodide in a similar fashilggﬂas described for 5, were

uré was allowed to stir

until conversion was complete. Additional conc. HCI was added over the course of the reaction. The
mixture was neutralized by addition of saturated s&Hium bicarbonate solution and extracted three
times with ethyl acetate. The combined organic layer was washed with brine, dried over sodium

sulphate and evaporated to dryness. The crude material was purified by silica gel filtration to give
153.759 ofithe desitedt product. Alternatively thescotmpaiitd i¢atutd be| gliteiedryy herting 14.2 g of
8-methy1-1,d-dioxaspiro[4.5]decane-8-carbonityilg in 190 mL of 80%!acetic ‘q, ndgy reflux until
conversionfwas.complete The mixture was coole¢l and poured.onto 1.2.Lof r-nlrl | sodium
bicarbonatesol Hded! ad-thentindure 2@ w&?extr;ame Beverdl times with
ethyl acetafe. T ers welyivasHod with brine, dried over magnesium
sulphate and e\ @ ken u fr'f’ ?"é(ha acetonitrilg and lyophilized to give
6.75 g of the desweproduct that codld ¥, d rectelpé&%% g i0_fusiher donversi min
(Method B)..Detected.mass: 138.2 (M+H+), 25 h) cis-4-Hydroxy-l-m nitrile (16)
WO 2009/1%60 2 1 383[41(5~Wmmdlssol 649:2 5024z gfethanol and 303
mg of sodiyim b ionswisétay)-g5ehyFhe mixture wais allowed to stir until
conversion was ere adt Bhﬁﬁj%‘ﬂ Was adjusted to 2 By additipn of 2N 5
hydrochloric ac a&i*éxtracte &mﬁﬁglth thly acptate, the compined
Organic |ayvrQ \ overlsoditm-sy |Inhnfn d-evaporated—The-rdsidue was
purified by isHlica 340 m@-@f(l@wa—smgl Harhen. R3& DA70 min (Method
B). Detectgd mass; H(1- AnﬁfﬁBVBTﬁ'BWP-ﬁ =methyl-cyclohexahol (17)| OH 400
mg of 16 wias d jon o’f?{ﬁwﬁﬁw ium|chloride in diethylether and
heated under rg ; ooled {0 temperature, dilyted by addition of 200 mL
of THF and filtered over cellte The filter 15 cake was washed with THF. The mlxture was evaporated
and the reclgue taken up in 5§ mL of ethanol} 217 rg_ f.sodium bor %rbde dded and the
mixture was allowed t ntilg 2rsibn was co ra%] g\gop e mixture was vapor ted and taken up
in50 mL of IN F fef was extrackes H«mﬂa gihwjiacelate and the ethyl acetate layer
extracted with 30 mliof 1N HCI. The 3O @med adqueoiasdayexylvas 20 adjusted to dlkaline pH by
addition of 5M godium hydroxide sgftion and extragtsiorgite with méthyl tert. butyl ether. The
combined éther{layers were washed with brine, driétPBYEPEBURMA sulphate and evaporated to dryness
) = . :
to give 225 Mg of 1} Rt = 0.4/ min (Method B). Deéqg_mfg\ss 172 ??:SM?»,V\ >so04 | D
:ij cyclopropyl- 3723
HN al methyl)-4-propyi-
5 NH, cyclohexyloxyl-7- M-
chlorg~2!—_!~ NH
isoquinolin-1-one 8
+H']
B 18] 1 8-[4-(1-Amino- 3772 250 |A
o .
propyl}-4-iscpropyl-
Hmm cyclohexyloxy]-7-
& NH chiaro-2H-
2 isoguinolin-1-one
g / 0 2 6-[4-(1-Amino- 3772 (264 | A
propyl)~4-isopropyl-
HWCI cyclohexyloxyl-7-
S NH chioro-2k-
2 isoquinolin-1-one




WO 2009/156099PCT/EP2009/004420 73 d)

daceta

2089/

cis-1-[4-(1-Benz(}/lox9)//-_7(609£1Ioro-isoquinoIin-6-y|oxy)-1-methyl-cyclohexyllf)é%ﬁyélamine
y

of 17 were codistiied twice with toluene, dissolved in 13 mL of dry dime

(2%8) 5224 mg

mide and 132 mg of

95% sodium hydride were added. The mixture was allowed to stir for ten minutes. 414 mg of
1-benzyloxy-7-chloro-6-fluoro-isoquinoline (1) webadded and the mixture was stirred under argon for
3h at 50C. Stirring was continued overnight at room temperature. Water was cautiously added (ca. 20

mL). The mixture 10 was extracted several times with a mixture of dichloromethane and isgpropanol
(3:1). The ¢embirad@iganic layer was washedsgweentinties Wilnevater WWiEPRbrina\ﬁdﬁed over
sodium squhgte and evaporated. Water was jggded to the remainderjand the mj?ﬁﬁurgdwas lyophilized.
The crude prodict was subjected ta silica gel matography (dichleromethane.methangl) to yield
395 mg of the desired product. Rt= 1.40'n 15 (Metiwd -Bjnibetected dmass: 43952 (M+H+). e)
Cis-644-(1-Amino-psd R ATeth clghexy 1ethghtbro-2H-isoquinolinlione (Exampleg 26) 400
mg of 18 wiere diggolve 0 sepropd 1?!2:? eP g@?ﬁpﬁe mixture as st|rred at foom
temperature until cofplete cétversion.was obsen Mot jeattion mixture was evaporated and
lyophilized from| wat&¥ twice to give 300 M of the [illg, MHEHRIQHE 56D99PCT/EP2009/004420 74
compound pte-26-asits hydrochtoride. Rt =2-37 min (Method AJ. Deteqgted mass: 349.2 (M+FI+).
The obtaingd’product was assjgned by N te“é . ﬁ?’fB”B"e the ¢i¥ Brodpét®THetefore] it was
concluded, that|coffipo 16 i@ Isp exigt in ﬂ‘t%lgl’ IS5 ,%tﬁyﬂ_'he following products were
synthesized as hipd §ina styiilar fas aydarsaRegfor the alternative synthesig of
Example 26 startinggrom the respective qminoalcohisd2iepared foIIFwing the pro¢edure described
for the synthesi od 6-figesuraylifttine. In caseg of Example 38, liberation
of the 10 fipghp ' > dRteGiathisoquinplipe tefiyaive sobtained as
described above Tl ic acid for{1h at 1Q0C in|a microwave oven,
workup was per ipn as cedmibed-inethe-procedure above (e.g. for Example
26, step e)| Ex cyclohexyl-oxy}-7-
chloro-2H-
isoguinolin-t-one
13 6-{4-(1-Amino- 389.2 1261 |A
propyl)-4-
cyclopropyl-methyl-
cyclochexyl-oxyl-7-
chioro-2H-
isoquinolin-1-one
14 6-[4-(1-Amino- 4033 | 288 |A
buiyl}-4-
cyclopropylmethyi-
cyclohexyloxyl-7-
chloro-2H-
isoquinalin-1-one
15 6-[4-(1-Aminc- 4033 | 284 A
butyl}-4-
cyclopropylmethyl-
cyclohexyloxyl-7-
chloro-2H-
isoquinolin-1-one
16 &-{4-(Amino- 401.2 [ 2862 | A
cyclopropyl-
methyl)-4-
cyclopropylmethyl-
cycliohexyloxy}-7-
chioro-2H-
isoquinociin-1-one




Building block Chemical Name [WW1 RI/ [min] Method 34 HN10Amino-propyl)-4- 1 ONH2 1
cis-6-[4-(1- e@&l-czi)clqh%%(yl oxy]-7-chloro-2H-isoquinolin-1-one 363.2 2P /ﬁ, RdaNE 1 OH2 1

cis-6-[4-(1- AMMO- 93?3%-4- isopropyl-cyclohexyloxy]- 7-chloro-2Hisoquinolin-1- one 391.1 1.12 B 36 0

HN O
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Ex.
No.

Product

Ise-

mer

Chemical Name

IM+H']

R

[min]

Meth-
od

17

6-[4-{Amino-
cyclopropyi-
methyl)-4-
cyclopropylmethyl-
cyclohexyloxyl-7-
ehloro-2H-
isoquinolin-1-one

401.2

2.66

18

1+

6-[4-(1-Amino-2-
methyl-propyl)-4-
cyclopropyimethyl-
cyclohexyloxy}-7-
chloro-2H-
isoguinolin-i-one

4032

2.50,
2.55

19

6-[4-(1-Aminc-
propyl)-4-
isopropoxymethyl-
cyclchexyloxy}-7-
chloro-2H-
isoquinelin-1-one

407.2

2.56

20

6-[4~(1-Amino-
propyl)-4-
isopropoxymethyl-
cycichexyloxyl-7-
chioro-2H-
isoguinolin-t-one

407.2

270

21

6-[4-(1-Amino-
ethyl}-4-cyclobutyl-
cycliohexyloxyl]-7-
chioro-2H-
isoguinolin-1-one

3752

246

22

6-[4-(1-Amino-
propyt}-4-
cycicbutyl-
cyclohexyloxy}-7-
chioro-2H-
isoguinolin-1-one

386.2

2.57




" N, NH 3 cis-6-1441- Amino-butyl)-4- ethyl-cyclohexyl oxy]-7-methyl-2H-isoquinolin-1-one 357.2

: .C11,131:\ ONH2 3 cis-6-[4-(1- Amino-ethyl)-4- ethyl-cyc

oxy]-7-methyl* 241204 uINolin-1-one 329.2 0.98 B WO 2009/156099PC

Product Building block Chemical Name [M+1-1+] Rtt [min] Method 38
67

1.08 37 0 HNle

E?%%E%%’f’@éﬁzo 75 Ex.- No.

Ex.
No.

Product

Is0-

mer

Chemical Na;pe

[M+H']

R

fmin]

Meth-
od

23

HN

Gl

6-[4-(1-Amino-
propyl)-4-
cyctobutyl-
cyclohexyloxy}-7-
chloro-2H-
ispguinolin-1-one

3882

2.88

24

2!

&-[4-(1-Amino-
propyi)-4-
cyclopentyl-
cyclohexyloxyl}-7-
chioro-2H-
isoguinolin-1-one

403.2

2.88

25

NH

8-[4-(Amino-
phenyl-methyl)-4-
cyclopentyl-
eyclohexyloxy]-7-
chioro-2H-
igoguinolin-1-one

4512,
4342
[M-
NHa+H

2.87

Preparation of 4-(1-Amino-propyl}-4-benzyl-cyclohexanol (13 and 14)

a) [1-(1-Benzyl-4-oxo-cyclohexyl}-propylj-carbamic acid tert-butyl ester (10}

oo




r-----....--- .NH, H --4(110 co4 cis-6-[4-(1- Amino-propy0-4- butyl-
cyclohexyloxy‘ln-j-cgrél%r%%g—lisoquinolin-l— one 391.21.10 B 39 S.NH2 ““CQE/(]?:Pl_ZI{Il\I ci90420cis-6-1441-‘
Amino-propyl)-?—zou%yf- cyclohexyloxyl4-benzyl-7- chIoro-2HisoquinoIin-1_)L- Ohe 481"3'"25 B 49 NH 2

10

15

20

68

1 g of 8-Benzyl-1,4-dioxa-spiro[4.5]decane-8-carbonitrile, prepared from 1,4-dioxa-
spiro[4.5]decane-8-carbonitrile and benzyl bromide in a similar fashion as described for
5, was dissolved in 6 mL of a 1M solution of ethyl magnesium chioride in diethylether.
The mixture was heated to reflux for iwo days. The mixture was cooled to room
temperature, diluted by addition of 100 mL of methyl tert. butyl ether and 2 ml of
saturated sodium sulphate solution was added. The mixture was filtered over celite
and the precipitate was washed with methyl tert. butyl ether. The mixture was
evaporated and the residue taken up in 30 mL of ethanol.

188 mg of sodium borohydride was added and the mixture was aliowed to stir until
conversion was complete. The mixture was evaporated and taken up in 100 ml of
ethyl acetate. The organic layer was extracted with dilute hydrochioric acid. When
deketalization was complete, the aqueous layer was adjusted to alkaline pH by
addition of 2M sodium hydroxide solution and extracted twice with dichioromethane.
The combin‘ed dichloromethane layer was washed with brine and dried over sodium
suiphate.

2.05 g of di tert. butyl dicarbonate and 1.2 g of triethylamine were added and the
mixture was allowed to stir for two days. The mixture was washed with 1N sodium
hydroxide, 1N hydrochloric acid, water and brine, dried over sodium sulphate and
evaporated to dryness. The remaining oil was chromatographed to give 286 mg of the
desired product. R; = 3.57 min (Method A). Detected mass: 290.2 (M-tert. butyl+H").

b) {1-(1-B'enzyl-4-hydroxy—cyclohexyl)—propyl]ucarbamic acid tert-buiyl ester (11 and 12)

OH



HN1110 o 37 cis-614-(1- Amino-propyl)-4- ethyl- cyclohexyloxyk 7-methoxy-2Hisoquinolin-1- one
359.21.25 G 50 NH2 HN S 0 33 cis-644-(1- Amino-propyl)-4- ethyl-
cyclohexyloxy\‘-’?-??ﬁ%f?g(i%isoquinolin-l- one 347.2 1.25 G 51 NH2 HNTTTO" %% 8¢ 9[4-(1-
Amino-propyl)-4- ethyl- cyclohexyloxy]- 7-fluoro-5- methyl-2Hisoquinolin-1- one
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280 mg of 10 were dissolved in 10 mL of ethanol and 34 mg of sodium borohydride
were added at -20°C. The mixiure was allowed to warm to room temperature and
stirred for 3.5h. The mixture was evaporated, the residue was dissoived in ethyl
acetate and washed twice with 2N hydrochloric acid and once with brine. The organic

5 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
86 mg of isomer 1 (11) and 105 mg of isomer 2 (12). The relative stereochemistry was
not assigned. Ry = 1.61 min (11), 1.57 min (12} (Method B). Detected mass: 274.2
(M+HN.

10

¢) 4-(1-Amino-propyl)-4-benzyl-cyclohexanol (13 and 14)

OH

86 mg of 11 were dissolved in 2 mL of isopropanol and 1 mL of 8M hydrochloric acid in
15  isopropanol was added. The mixture was allowed to stir overnight, then water was
added and isopropanol was removed in vacuo. The mixture was lyophilized from water
three times to give 66 mg of 13 as the hydrochioride. The relative stereochemistry was
not assigned. R; = 2.34 min (Method A). Detected mass: 248.2 (M+H").
The other isomer (14) was prepared accordingly, starting from 12. Ry = 2.34 min
20  (Method A). Detected mass: 248.2 (M+H™),

The following products were synthesized as hydrochliorides in a similar fashion as
described for the synthesis of Example 1 (Step d and e) starting from the respective
aminoalcohols (prepared foliowing the procedure described for the synthesis of 13 and
25  14) and a suitably protected 7-chloro-6-fiuoro-isoquinoline. If the diasterecisomers
could not be separated at an eariier stage of the synthesis, the deprotected products



361.21.29 G 52 NH'2 FIN 1110 O 35 cis-644-0- Amino-propy0-4- ethyl- 7-methyl-2Hisoquinolin-1- one

343.2 1.29 G_WO 2009/156099PCT/EP2009/004420 76 Ex.- No. Prody
Name [M+H+RPRIARiéthod 53 --.,, c2 . IP
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were purified by preparative HPLC and lyophilized from 1N HCl and water,

subsequently.

block Chemical
4420

Ex.-
No.

Product

Iso-

mer

Chemical
Name

M+H"]

Ry
[min]

Meth-
od

26

Q

=X

o

6-{4-{1-Amino-
propyl)-4-
methyl-
cyclohexyloxyl-
7-chloro-2H-
isoquinolin-1-
one

349.2

2.76
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o

et

08 022\5

Q

5
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NH

&-{4-(1-Amino-
propyl)-4-
methyl-
cyclohexyloxy)-
7-chloro-2H-
isogquinolin-1-
one

349.3

2.77
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o

6-[4-(1-Amino-
propyl)-4-
isobutyt-
cyclohexyloxyl-
7-chioro-2H-
isoquinolin-1-
one

391.3

273
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:
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6-[4-(1-Amino-
propyt)-4-
isobutyl-
cyclohexyloxyl-
7-chloro-2H-
isoquinolin-1-
one

391.2

2.67

30

o

x
Q

6-{4-(1-Amino-
propyl}-4-benzyl-
cyclohexyioxy}-
7-chioro-2H-
isoquinolin-1-
one

425.2

3.20

3

L

z 4
Oi \§ o=§ \;
o

B-[4-(1-Amino-
propyl)-4-benzyi-
cyclohexytoxy]-
7-chioro-2H-
isoquinolin-1-
one

425.1

2.76




26 cis-1-[4-(5,7- Dimethylisoquinolin-6- yloxy)-1-ethylcyclohexyl]propylamine 341.2 1.21 G 54 |
Crl110 HNO 36 CIS 6 4%9 1- Amino-propy0-4- ethyl- cyclohexyloxyl-5,7- % isoquinolin-1- one
357.31.29 G 58 2% ncH, 27 cis-1-[1-Ethyl-4- (7-fluoroisoquinolin- %%P}’%g%ﬁ@ﬂ

cyclohexyflpropylamlne 331.21.17 G 56
. 71

Alternative preparation of Example 26 8-{4-(1-Amino-propyi}-4-methyl-cyciohexyloxy]-
7-chioro-2H-isoquinolin-1-one

5 a) 1-Methyl-4-oxo-cyclohexanecarbonitrile (15)

N
=

O
5 g of 8-Methyl-1,4-dioxa-spiro[4.5]decane-8-carbonitrile, prepared from 1,4-dioxa-
spiro[4.5]decane-8-carbonitrile and methyl iodide in a similar fashion as described for
5, were dissolved in 100 mi of acetone. 25 mbL of 1N HCI were added and the mixture
10  was allowed to stir until conversion was complete. Additional conc. HCl was added
over the course of the reaction. The mixture was neutralized by addition of saturated
sodium bicarbonate solution and extracted three fimes with ethyi acetate.
The combined érganic layer was washed with brine, dried over sodium sulphate and
evaporated to dryness. The crude material was purified by silica gel filtration to give
15 3.75 g of the desired product.
Alternatively the compound could be obtained by heating 14.2 g of 8-methyl-1,4-dioxa-
spiro[4.5]decane-8-carbonitrile in 180 mL of 80% acetic acid under refiux until
conversion was complete. The mixture was cooled and poured onto 1.2 L of coid,
saturated sodium bicarbonate solution. 600 mL of brine were added and the mixture
20 was exiracted several times with ethyl acetate. The combined ethyl acetate layers
were washed with brine, dried over magnesium suiphate and evaporated. The residue
was taken up in water and acetonitrile and lyophilized to give 6.75 g of the desired
product, that could be directely used in further conversions.
R = 0.63 min (Method B). Detected mass: 138.2 (M+H").
25
b) cis-4-Hydroxy-1-methyi-cyclohexanecarbonitrile (16)



-, 0 0 .0(172 3 cis-1-[1-Ethyl-4- (7-methylisoquinolin-6- yloxy)- cyclohexyllpropylamine 327.2 1.19

: 1537G25E§<|as n% 12%5%6%99(7 fluoro-5- methyl- isoquinolin-6- yloxy) cyclgg%%llw ngﬂy‘l}amlne 345.2
cis-6-[4-(1-Amino-propyl)-4-methoxy-cyclohexyloxy]-7-chloro-2Hisoquinolin-1-one WO
20091156099PCT/EP2009/004420 77 a) (4,4-Dirigthoxy-cyclohexyloxymethyl)-benzene (38) 5.29 mL
of trimethyl orthoformate and 32 mg of p-toluene sulfonic acid were added to 5 a solution of
4-benzyloxy cyclohexanone in 20 mL of dry methanol and the mixture was stirred overnight. 20 mL of
saturated aqueous sodium bicarbonate solution an mL of dichloromethane were added, the
aqueous layer was extracted several times with'

OH

1 g of 15 were dissolved in 50 mL of ethanol and 303 mg of sodium borohydride were
added portionswise at -65°C. The mixture was allowed fo stir until conversion was
complete, 150 mL of water were added and pH was adjusted to 2 by addition of 2N

5 hydrochioric acid. The aqueous layer was extracted three times with ethly acetate, the
combined organic layers were washed with brine, dried over sodium sulphate and
evaporated. The residue was purified by silica gel chromatography to give 840 mg of
16 as a single isomer. R; = 0.70 min (Method B). Detected mass: 140.1 (M+H").

10  c¢) cis-4-(1-Amino-propyl)-4-methyl-cyclohexanol (17)

400 mg of 16 was dissolved in 6 mL of a 3M solution of ethyl magnesium chioride in
diethylether and heated under reflux for 4h. The mixture was cooled o room
temperature, diluted by addition of 200 mL of THF and fillered over celite. The filter

15 cake was washed with THF. The mixture was evaporated and the residue taken up in
50 mL of ethanol. 217 mg of sodium borohydride was added and the mixture was
allowed to stir until conversion was complete. The mixiure was evaporated and taken
up in 50 mL of 1N HCI. The aqueous layer was extracted with ethyl acetate and the
ethyl acetate layer extracted with 30 mlL of 1N HCI. The combined aqueous layer was

20 adjusted to alkaline pH by addition of 5M sodium hydroxide solution and extracted
twice with methy! tert. butyl ether. The combined ether layers were washed with brine, -
dried over sodium sulphate and evaporated to dryness to give 225 mg of 17. Ry= 0.47
min (Method B). Detected mass: 172.2 (M+H").



dichloromethane and the combined organic layers were dried and evaporated to dryness to yield 1.50
g of the desired product. which was used without further 10purification.
4-Benzyloxy-ﬁ%&%&fﬁ%&clohexanecarbonitriIe (39) 151.5gof p&fﬂmo{mmmzo
(4,4-Dimethoxy-cyclohexyloxymethyl)-benzene (38) were dissolved in 20 mL of dry dichloromethane
and cooled to 0C. 3.05 mL of trimethylsilyl cyanidé3vere added dropwise and after stirring for 2
minutes, 1.31 mL of trimethylsilyl trifluoromethansulfonate were added dropwise. The mixture was
stirred at OC for 2h, then 20 mL of saturated aqueous sodium bicarbonate solugion were added
dropwise. 20 %&é@ﬁ‘ﬁ/@?@@’é‘ﬂﬁ’rg@a‘ﬁ'i?d‘?ﬁ@%%%ﬁgiwefmg%%%é{'%%\ééraI times with
dichloromethepigative=qas)bined organic layer was dried and evaporated to dryness to WO
2009/156099PCDEP2009/004420 78 give 1.5 g of crude product, that was purified by silica gel
chromatography to give 1.3 g of the desired compound as a cis-trans-mixture. Rt= 4.68 min (Method
D). Detected mass: 246.1 (M+H+). 5.€¥7 7 ethoxy-cyclohexyl)-propylamine (40) NH2

-
0-. Under argon, 1.2 g of 39 were digsolvg 0 mL ‘Qlute toluene. Then, 2.9 mL of
ethylmagnesium bromide (3M in diethy ergpdded dropwise. The mixture was allowed to warm
to room temperature. After conversion Yvas complete, the reactgn, 10 mixture was cooled to 5C and 2

Q) : ; . ,
mL of dry ethanol were added. The mixture was filtered over celite and the filter cake was washed with

tetrahydrofuran. Volatiles were removed in_vacuo, the residue was dissolved in 20 mL of dry ethanol,
331 mg of sodium borohydride were adé@éd gnd the mixture was stirred for 2h at OC. The mixture was
evaporated, 20 mL of methyl tert.butyl &t and 20 mL of water were added and 15 1N aqueous
hydrochloric acid was added dropwise until gas evolution ceased. The organic layer was separated,
washegd withphring ofiliedvarc-ouransatadde gitetdperiaheistetiertipraimt: sfdayaisfiedmgd mixture. Rt=

0.96/0.99 min (Method etect ass;.278.3 (M+H+), 20 .

4-(1-Amino?5? yi ?4?%¥$:’£<V-%§cﬁg%%x%%%??ﬂl}{é@ﬁ 3 grﬁ %%Q%ﬁ_ g?%m%tgﬁ?awv?/grae“ggﬁaensed into a
Schlenk flatskslidotderimindistcdisbprapi dreamloxyd hjase Soluarpireru RlinEd MRt 1.1 g of 40,
dissolved ip&iad ol @2 AR B BRROREEHARRPARA48031-0 601y tettiaigivaly @ntinvere added.

armed 16 THEABI b EPAT B R IOTE A SH e i MOk up
methaifol andstiixitadisd secklatitraetovdifichgvivtera fdlicbiasranetienetensivecpreganel @dde product
The combined organic layer was washed three times with water and with brine, dried
over sodium sulphate and evaporated. Water was added to the remainder and the
mixture was lyophilized. The crude product was subjected to silica gel chromatography

(dichioromethane:methanol) to yield 395 mg of the desired product. Ri= 1.40 min
15 (Method B). Detected mass: 439.2 (M+H").

&) cis-8-[4-(1-Aminc-propyl)-4-methyl-cyclohexyioxy]-7-chloro-2H-isoquinolin-
1-one (Example 26)

HN

20
400 mg of 18 were dissolved in 10 mL of isopropancl/1N HCI (1:1). The mixture was
stirred at room temperature until complete conversion was obsetved. The reaction
mixture was evaporated and lyophilized from water twice to give 300 mg of the title



5 as a cis/trans mixture, which was used directely in the next step, Rt= 0.10 min (Method P). Detected
mass: 188.1 (M+1-1+2. %)) )
1-[4-(7-Chloro%r%}g%?&ay-isoquinoIin-6-y|oxy)-1-methoxy-cyc|ohexy|I-pr%{ﬁ%?ﬁ?%%’iﬁ%nd 43) 650 mg
of 41 were dissolved in 40 mL of dry dimethyl acetamide. The mixture was cooled to 0OC and 369 mg of
sodium hydride (60% in mineral oil) were added. A#&er 15stirring for 10 minutes, 536 mg of
7-chloro-6-fluoro-1-methoxy-isoquinoline (4) were added and the mixture was heated to 50C. Stirring
was continued first at room temperature until the reaction went to completion, small additional amounts
of isoquinoRRBRAYEISEHABRIR Al 86 dteReSL PSRRI @ WASTID AMRtBY donPRiRGiRGdNE S and 50 mL
of water ang(@ mi+e{*glichloromethane:isopropanol (3:1) were 20 added. The organic layer was
washed twice with water, dried over sodium sul e and. evaporated.The gbtained crude product was
Purified by 1B e R SEAAEr S SRR EO s O 2oL PG T PR PRE rostre of the
two. 42: Rt Engre®igiit paetisivded éet eranpeisrd 870 12 (N-alsq existdn ther tindofmn (Method M).
Detected mass: 379.2 (M-FH+). 25 f) _
Ccis-6-[4-(1-Amino-pro %-4-methox -cyclohexyloxy]-7-chlaro-2H-isoquinolin-1-one (Example 58) WO
200971560308 CONRATRETHAS Y5 55 REGACHH ¥ 65 PR BF 2 0 AT HEEAS TS m. of
2-propanol dekhirigd douth é ptteochiive e wdhib s Of dnahpEt @6 statimgriorowzy ecopedtifer 10 min at 120
C. The reagiigrdadtii s aisaceled b arilasd Gemaiervice dpaiieid 8P fmg of S the tie

compound (Example 58) as its c}/drochlor_lde. R, = 1.24 min (Method G). Detected mass: 365.2
(M+1-11"). and@%@%ymgtecte B-fluoro-isoquinoline. in case of Examplé 38, liberation of the

trans-6@4-(finAinprodepiamysl xehineih oy\hestiahtteyinuidele dhtaimsdiitistivible) -dbarised

0 trans-644-(1-Amino- )-4- -Cy. e e nolin-1- xample 59)
was obrain o D R B B o o &)
Detected rﬁaggr@ggygaqum*qum@gr{gmmed in an anatogous fashion as described in
644-(1-Amime-progadlre aBns/Syckh exdod- Zeciesne3 H-isoquinolin-1- WO
2009/156099PCT/EP2009/004420 81 0
6-[4-(1-Amino-propyl)-4-ethoxy-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-ane (Example 6Q) was
obtained falleyvingracsimilar reaction sequen¢@ariflgsa@ikesdar synthesis-of Bxamplesiddastarting from
4-benzyloxy,gyclphexanone and using triethyl, orthoforgiate Sinstead) of trimetmkp thoformiate in step

a. In this case, the isomers could nat be separated atithe protected stage,.the pra g obtained as

a cis/trans ngiture. W ethod G).1Detectpdsmdes1-379.2|(M32-14942 | A
N
C

Amino-propylir-4-
| N ethyl-cyciohexyl
NH, axy]-7-chloro-
2H-isoquingiin-
1-one

1 cis-6-[4-(1- 391.1 112 | B
Aming-butyl)-4-
isopropyl-
cyclohexyloxyl-
7-chloro-2H-
isoquinolin-1-
one

3 cis-6-[4-(1- 3572 108 |B
Amino-butyl}-4-
ethyl-cyclohexy!
oxyl-7-methyl-
2H-isoquinolin-
i-one

3 cis-6-14-(1- 3282 (088 |B
Amino-ethyl}-4-
ethyl-cyclohexyl
oxy]-7-methyi-
2H-isoquinolin-
1-one

35 ~ 0
HN cl

36

37




Alternative Preparation of Example 1: cis-644-(1-amino-propyl)-4-(tetrahydropyran-4-

10yl)-cycloh
4-0xo-1-(tetr

o

|°XXJ,7568h|0r° -2H-isoquinolin-1-one a)

CT/EP2009/004420
dro- pyran-4-y1)-cyclohexanecarbonitrile (44) 0 A solutl%n of 10.3 g (40.8 mmol) of

8-(tetrahydropyran-4-yl)-1,4-dioxa- 15 spiro[4.5]decane-8-carbonitrile (5) in a mixture of 90 mL of
acetic acid and 18 mL of water was heated at 100 for 24h. The mixture was cooled to room
temperature and slowly poured onto 1.2 L of cold saturated aqueous sodium bicarbonate solution. The

mixture was_diluted with 600 ml of brine and.extract s-with-methyl-tert-butyl-ether. The
combined pgganjeplmses were washed with Bakénghdremmiesidried CW]"EU Wgneé&aﬁpéljlphate,
filtered and gondentrated in vacuo. The residyg,was lyeahiized WO [min]
2009/156099PCIT/EP2009/004420 82 from ' ken-up-ip-waterand-yophilized
again to gives5SE g of the ketone, which.was tised direstiim(the next@t‘eb. RT-200.82 min (Method 0).
Detected mass: 208.1 (M+H+). BBy _nw, Amino-propyl)-4-
cis-4-(tert- dimethyl-silan -1-(tetra ydro-pyr@gaé Iohexane- carbonpitrile (45) 5.95 g
(28.7 mma]l) of the k 44%ere dissolved in 85 mLméiﬁbSQkHIe ethanol, cooled to -70C.and 1.20 g
(31.6 mma]l) of sptf ydride were adgled 10 ppittgrivee-1The reaction mixture was jallowed to
slowly war bomgemperature and was stirred fo L7 After the rgaction Wwent tq completion, the
reaction m was-diluted-with-150-ml-of waterthe-pH-was-adjtsted-to-ptH-2-wi jueous
hydrochlorj@acid and thesmixture was extragtéd three disrfeléWith ethy8tétate:2Phg Bombined organic
phases were washed Prine, T r magnesid '%QM&?%’)TS filtered jand cgncentrated in vacuo
to give 4.5(g of the als ohol WI’(I)I slused directly in thedmxisigp. 8.00 g (14.3 mmol) ofjthe alcohol
were dissalved in 16 Pebsolute dichlorgmethane,4cemizgiio O C land treated with 4.17|mL (3.84 g,
35.8 mmol) of 2,pH e-ang 3.95 mL (4.55 g, 17.2|AHeM20F ted.-butyldimethylsilyl- 20
trifluoromethansulforgate. The mixture was stjirred at roﬁﬁ‘f@ﬂ%ératu e overright. The reagtion mixture
was diluted-with-50-ml-of-dichloromethaneyrashed-twice-with-50-mi-of watertwice-with0.1N
hydrochlorjet@icid (50 mL each), twige with sat@fated ags$ddilim blcarﬁé%%lte 43itib and pnce with 50
mL of brine, dried over magnesjais te| evapor %8 WW s and purified by silica gel
chromatography WQO_2009/1 T/EP2009/004 ;&%{hgﬁljanes ethylacetate) to give 2.12 g of
the desired product®R 1 min (Method P). Detectetimatiesy-224.4, (M+H+). C)
cis-4-(1-Aminoprop Y4y @hydropyran-4-y1)-cyc|c>h%ﬁ6!“(ﬁ6)O
O
50 ~ 33 cig-6-[4-(1- 3472 (125 |G
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o cyclohexyloxy}-
gl 7-fluoro-2H-
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a one
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52 ~ 35 cis-6-[4-(1~ 3432 [129 |G
Amino-propyt)-4-
NH,
2 ethyl-
O/O\[ cyclohexytoxy]-
= 7-methyl-2H-
HN isoquinoiin-1-
o one




50H U-nduer argon, 400 mg (1.24 mmol) of

4-(tert-buty|-dirr(l)etépoglﬁsiﬁl
in 0.5 mL of a%]so%ute' Fo

?9‘)

uene. Then, 618 pL (1.85 mmol) of ethylmagnesium bBrom

anyloxy)-l—(tetrahydropyran-4-y1)-cyc|ohexane-lg:&r}%%%w}% éﬁ?) were dissolved
Ide (3M in

diethylether) were added dropwise and the reaction mixture was heated to 90 C. After 16h, an
additional 200 pL 10 of ethylmagnesium bromide {8M in diethylether) were added and stirring was
continued until the reaction went to completion. The reaction mixture was cooled to room temperature
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cis-1-[1-Ethyl-4-
{7-fluoro-5-
methyl-
isoquinolin-6-
yloxy)-
cyclohexyi]-
propylamine

3452

1.13

Example 58: ¢is-6-[4-(1-Amino-propyl)-4-methoxy-cyclohexyloxy]-7-chloro-2H-

isoquinolin-1-one



85 Alternative preparation of Example 34:

Cis-614-(1-A i@%};‘%ﬂ@é/ ;—4-ethylcyclohexyloxy]-?-chloro-zH-isoquinolig&-&pﬁm/‘}@m
cis-144-(7-Chloro-1-methoxy-isoquinolin-6-yloxy)-1-ethyl-cyclohexyll-propylamine 5(48) , Cl ONH2
Following the procedure described for the alternative synthesis of Example 1 (Step d), 1.47 g of (48)
were synthesized starting from 1.16 g (5.50 mmofYof 7-chloro-6-fluoro-1- methoxy-isoquinoline, 927
mg (5.0 mmol) of cis-4-(1-amino-propyl)-4-ethyl- 10 cyclohexanol (prepared from
8-ethyl-1,4-dipxa-spirq[4.5)clecane-8-carbonitrile and ethylmagnesium bromide using a protocol similar
to the one ﬁi@cﬁﬁﬁ&ﬁ%ﬂécﬁ?ﬁsgéoﬁ %{%%%gﬁnrﬁ .0 mmol) of sodium hydride (80% in
mineral oil). Rt = 0.76 min (Method P). Detected mass: 377.4 (M+H+). 15b) '
Cis-614-(1-Amino-propy1)-4-ethyl-cyclohexylgxy]-g-chloro-211-isoquinolin-1-one (Example 34) 1.25g
of cis-644-(1-Amino-propy1l)-4-ethyl-cyclohexy}eiy]-7-chloro-2H-isoquinolin-1- one (Example 34) were
synthesized as hydrochloride in a similar fas as described 20 for the alternative synthesis of
Example 1 (Step e) starting from 1.47 g of cis
chloro-1-methwry-isoquinolin-6-yloxy)-1-ethyl-cyclohg opylamine (48). Rt = 2.43 min (Method C).
Detected mass: 363.2 (M+H+). WO 2009/156@99PCH 009/004420 86 The following products
were synthesized as hydrochlorides in a similar fashion as described for the alternative synthesis of

- Example 1 (Step d and e) starting from the respective aminoalcohols (prepared following the
procedure described for the synthesis of 46) and a suitably protected 6-fluoro-isoquinoline. Ex.- No.
Product Building block Chemical Name [N14-H+] RI [min] Meth-od 61 .,--'

5.29 mL of trimethyl orthoformate and 32 mg of p-toluene sulfonic acid were added to

5 a solution of 4-benzyloxy cyclohexanone in 20 mb of dry methanol and the mixture was
stirred overnight. 20 mL of saturated aqueous sodium bicarbonate solution and 20 mL
of dichloromethane were added, the aqueous layer was extracted several times with
dichioromethane and the combined organic layers were dried and evaporated to
dryness to vield 1.50 g of the desired product, which was used without further

10  purification.

b) 4-Benzyloxy-1-methoxy-cyclohexanecarbonitrile (39)

156 1.5 g of {(4,4-Dimethoxy-cycichexyloxymethyl}-benzene (38) were dissolved in 20 mL
of dry dichloromethane and cooled to 0°C. 3.05 mL of trimethylsilyl cyanide were
added dropwise and after stirring for 2 minutes, 1.31 mL of trimethylsilyl
trifluoromethansulfonate were added dropwise. The mixture was stirred at 0°C for 2h,
then 20 ml of saturated aqueous sodium bicarbonate solution were added dropwise.

20 Phases were separated and the agueous layer was extracted several times with
dichioromethane. The combined organic layer was dried and evaporated fo dryness to



HNSO CI 0 H2 1 cis-644-(Amino- phenyl-methyl)- 4-methylcyclohexylmok 7-ch|oro-2Hisoquinoiin-l-
one 397.2 2%&(%{1—4 39101 Cl 0 NH2 cis-6-[4-(1- Amino-butyl)-4- methyl:. cyclohexyloxy]- -

7-chloro-2Hisoquinali

n-1-one 363.2 1.76 N 63 --- HNCI o rp H2 1 cis-6-[4-(Amino- phenyl-methyl)-

4-cyclopropyl methyl-

10

15

20

78

give 1.5 g of crude product, that was purified by silica gel chromatography o give 1.3 g
of the desired compound as a cis-tfrans-mixture. Ry = 4.68 min (Method D). Detected
mass: 246.1 (M+H").

c) 1-(4-Benzyloxy-1-methoxy-cyclohexyl)-propylamine (40)
NH,
O—

L)

Under argon, 1.2 g of 39 were dissaolved in 60 mL of absolute toluene. Then, 2.9 mL of
ethylmagnesium bromide (3M in diethylether) were added dropwise. The mixture was
aliowed to warm to room temperature. After conversion was complete, the reaction
mixture was cooled to 5°C and 2 mL of dry ethanol were added. The mixture was
filtered over celite and the filter cake was washed with tetrahydrofuran. Volatiles were
removed in vacuo, the residue was dissolved in 20 mL of dry ethanol, 331 mg of
sodium borohydride were added and the mixture was stirred for 2h at 0°C. The mixture
was evaporated, 20 mL of methyl tert.butyl ether and 20 mL of water were added and
1N aqueous hydrochioric acid was added dropwise until gas evolution ceased. The

* organic layer was separated, washed with brine, dried and evaporated to give 1g of the

desired product as a cis/trans mixture. R;= 0.96/0.99 min (Method M). Detected mass:
278.3 (M+H").

d) 4-(1-Amino-propyl)-4-methoxy-cyclohexanol (41)
NH,
O—

O
35 mL of ammonia were condensed into a Schlenk flask,.cooled in a dryice-
isopropanol bath. 170 mg of sodium were dissolved and 1.1 g of 40, dissolved in 3 mL



cyclohexyloxy)- 7-chloro-2Hisoquinolin-1- one 437.2 2.14 H 64 ---- HNIIO a O NH2 1 cis-6-[4-(1-

Amino-3-met [)-4- cyclopropylmeth yl-cyclo hexyloxy]-7- chloro-2H inoin:; one 417.21.92
J 65 HNSoAn%(r{%@%:gt 9%/I- Ci 0 4 cis-6-[4-(1- propyl)-4- cyclohexylcyclgﬁ%x%/%@?/i ’

7-chloro-2Hisoquinolin-1- one 417.2 1.99 K
79

of dry tetrahydrofurane, were added. After complete conversion, the reaction was
guenched by addition of methano! and the mixture was warmed to room temperature.
The solvents were evaporated and the crude material was taken up in methano! and
dilute hydrochloric acid and evaporated several times to give 1.18 g of crude product

5  as a cisftrans mixture, which was used directely in the next step, Ry= 0.10 min (Method
P). Detected mass: 188.1 (M+H").

e) 1-[4-(7-Chloro-1-methoxy-isoquinolin-6-yloxy)-1-methoxy-cycichexyl}-propylamine

(42 and 43)
SOAeY O
w0 8]
N N .
N cl X cl
O\ | NH, O\ \/\NHz

10
42 43

650 mg of 41 were dissolved in 40 mL of dry dimethy! acetamide. The mixture was
cooled to 0°C and 369 mg of sodium hydride (60% in mineral oil) were added. Afier

15  stirring for 10 minutes, 536 mg of 7-chloro-6-flucro-1-methoxy-isoquinoline (4) were
added and the mixture was heated to 50°C. Stirring was confinued first at room
temperature until the reaction went to completion, small additional amounts of
isoguinoline were added, if necessessary. The mixture was cocled to room
temperature and 50 mL of water and 50 mL of dichloromethane:isopropanol (3:1) were

20 added. The organic layer was washed twice with water, dried over sodium sulphate
and evaporated. The obtained crude product was purified by flash chromatography to
yield 100 mg of 42, 330 mg of 43 and 130 mg of a mixture of the two. 42: R; = 1.03 min
(Method M). Detected mass: 379.2 (M+H"). 43: Ry = 1.04 min (Method M). Detected
mass: 379.2 (M+H™).

25
f) cis-6-[4-(1-Amino-propyl)-4-methoxy-cyclohexyloxyl-7-chloro-2H-isoquinolin-1-one
(Example 58)



WO 2009/156099PCT/EP2009/004420 87 Ex.- No. Product Building block Chemical Name [M+H+]
RV [min] Metq@c&(ﬁ?f g‘!}!ﬂ% 40a CF H2 4 cis-6-[4-(1- Amino-propyl)- %%%.&éb(;giﬁm%g-butyly

cyclohexyloxy

10

15

chloro-2H-isoquinolin-1- one 445.1 1.91

80

HN

A solution of 100 mg of 42 was dissolved in 8 mL of 2-propanol / 1N agueous
hydrochioric acid (1:1) and heated in the microwave oven for 10 min at 120 °C. The
reaction mixiure was evaporated and lyophilized from water twice to give 100 mg of
the title compound (Exampie 58) as ifs hydrochioride..Rt = 1.24 min {Method G).
Detected mass: 365.2 (M+H").

Example 59: trans-6-[4-{1-Amino-propyi}-4-methoxy-cyciohexyloxyl-7-chloro-2H-
isoguinolin-1-one

HN

trans-6-{4-(1-Amino-propyl}-4-methoxy-cyclohexyloxyl-7-chloro-2H-isoquinolin-1-one
(Example 59) was obtained from 43 by a similar reaction as described for Example 58.
R = 1.22 min (Method G). Detected mass: 365.2 (M+H").

Exampie 60: 6-[4-(1-Amino-propyl)-4-ethoxy-cyclohexyloxy]-7-chioro-2H-isoquinolin-1-
one



K 67 RN 0 1Sci 0 NH1 4 cis-6-[4-(1- Amino-propyl)- 4-(tetrahydropyran-4- yimethyl)-

cyclohexyloxyl-7-chloro-gH-isoquinolin-1- one 433.2 1.74 K 68 FIN 0 .0 gi Nblod.Sis-6-[4-(Amino-
cyclopropylme éy%-4 ?(fgtrahydropyran-4- ylmethyl)- cyclohexyloxyl-?-crlﬁé)l:g%H-lji_}sﬁg(fuéjrslolin-l- one
445.2

B1

NH,
O
\/

HN
Cl

0
6-[4-( 1-Amino-propyl)-4-ethoxy-cyciohexyloxy]-7-chloro-2H-isoquinolin-1-one (Example
60) was obtained following a similar reaction sequence as described for synthesis of
Example 58, starting from 4-benzyloxy cyclohexanone and using triethyl orthoformiate
5 instead of trimethyl orthoformiate in step a. In this case, the isomers could not be
separated at the protecied stage, the product was obtained as a cis/trans mixture. Ry =
1.27 min (Method G). Detected mass: 379.2 (M+H").

Alternative Preparation of Example 1: cis-6-[4-(1-amino-propyl)-4-(tetrahydropyran-4-
10  yh-cyclohexyloxyl-7-chloro-2H-isoquinolin-1-one

a) 4-Oxo-1-(tetrahydro-pyran-4-yi)-cyclohexanecarbonitrite (44)

O

N
N

O

A solution of 10.3 g (40.8 mmol) of 8-(tetrahydropyran-4-yl)-1,4-dioxa-

15  spiro[4.5]decane-8-carbonitrile (5) in a mixture of 90 mL of acetic acid and 18 mL of
water was heated at 100 °C for 24h. The mixture was cooled to room temperature and
slowly poured onto 1.2 L of cold saturated aqueous sodium bicarbonate solution. The
mixture was diluted with 600 mL of brine and exiracted six times with methyl-tert-butyl
ether. The combined organic phases were washed with water and brine, dried over

20  magnesium sulphate, filtered and concentrated in vacuo. The residue was lyophilized



1.76 K69 HN O 1 NH, 4 cis-644-(Amino- cyclopropylmethyl)-4-

methyl-cycloq%gl% 15-670-99hlor0-2H-isoquinolin-l- one 361.2 1.73 K 70 KlNpzpOssthh &g NH2 4
cis-6-[4-(Amino- cyclopropyl-methyl)-4-ethyl-cyclohexyloxy)- 7-chloro-2Hisoquinolin-1- one 375.2 1.74

82

from acetonitrile and water, taken up in water and lyophilized again to give 5.95 g of
the ketone, which was used directly in the next step. Ry = 0.82 min (Method Q).
Detected mass: 208.1 (M+H").

5  b) cis-4-{tert-Butyl-dimethyl-silanyloxy)-1-(tetrahydro-pyran-4-yl)-cyclohexane-
carbonitrile {45)

Q

7

0
s

5.85 g (28.7 mmol) of the ketone 44 were dissolved in 85 mL of absolute ethanol,
cooled to -70 °C and 1.20 g (31.6 mmol) of sodium borohydride were added

10  portionwise. The reaction mixture was allowed to slowly warm to room temperature
and was stirred fo 17h. After the reaction went to completion, the reaction mixture was
diluted with 150 mL of water, the pH was adjusted to pH 2 with 2N agueous
hydrochloric acid and the mixture was extracted three times with ethyl acetate. The
combined organic phases were washed with brine, dried over magnesium sulphate,

15 filtered and concentrated in vacuo to give 4.5 g of the alcohol which was used directly
in the next step.

3.00 g (14.3 mmol) of the alcohol were dissolved in 15 mL of absolute
dichloromethane, cooled to 0 °C and treated with 4.17 mL (3.84 g, 35.8 mmol) of 2,6-
jutidine and 3.95 mL (4.55 g, 17.2 mmol) of tert.-butyldimethylsilyl-

20 triflucromethansulfonate. The mixture was stirred at room temperature overnight. The
reaction mixiure was diluted with 50 mL of dichioromethane, washed twice with 50 mL
of water, twice with 0.1N hydrochleric acid (50 mL each), twice with saturated aq.
sodium bicarbonate solution and once with 50 mbL of brine, dried over magnesium
sulphate, evaporated to dryness and purified by silica gel chromatography



K71HNO 4 cis-6-[4-(1- Amino-propyl)- 4-ethoxy methylcyclohexyloxy]- 7-chloro-2Hisoquinolin-1-
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(heptanes:ethylacetate) to give 2.12 g of the desired product. R¢= 1.21 min (Method
P). Detected mass: 324.4 (M+H™).

c) cis—4—(1-Aminopropyl)—4—(tetrahydropyran-4—y!)~cyc£ohexano_! (46)

O

NH,

5 OH

Under argon, 400 mg (1.24 mmol} of 4-(tert-butyl-dimethyl-silanyloxy)-1-(tetrahydro-
pyran-4-yl}-cyclohexane-carbonitrile (45) were dissolved in 0.5 ml. of absolute toluene.
Then, 618 pL (1.85 mmol) of ethyimagnesium bromide (3M in diethylether) were added
dropwise and the reaction mixture was heated to 80 °C. After 16h, an additional 200 pL

10 of ethylmagnesium bromide (3M in'diethyiether) were added and stirring was
continued untit the reaction went to completion. The reaction mixture was cooled to
room temperature and 3 mL of dry methanol were added. After a period of 10 min,
83.1 mg (2.46 mmol} of sodium borohydride were added and the mixture was stirred
for 16n at room femperature. The reaction was quenched by addition of 50 mi. of 1M

15  aqueous sodium hydroxide solution and extracted twice with diethylether (60 mL
each). _
The combined organic phases were treated with 120 mL of 2N agueous hydrochloric
acid. The biphasic system was stirred vigourously at room temperature for 18h. The
phases were separated, and the organic phase was extracted with 60 mL of 2N

20 aqueous hydrochloric acid. The combined aqueous layer was washed with 50 mL of
ethyi acetaie, adjusted to pH 12 by addition of 5N sodium hydroxide solution and
extracted twice with a 3:1 mixture of dichloromethane and 2-propanoc! (80 mL each).
The combined organic layers were evaporated fo give 115 mg of the desired product,
which was used directly in the next step. Ry= 0.65 min (Method O). Detected mass:

25  242.2 (M+H").



one 72z FIN Cl o H 4 cis-6-[4-(1- Amino-ethyl)-4- cyclopropylcyclohexyloxy]-

7-chloro-2Hiso uihojlin-(Jﬁ-
WO 2009/156
cyclopropylmethyl)- -?4

N 74

10

156

20

25

9one 361.21.65N73CEHNOCIiOH2 4 cis-6-g:4ﬁ£m; 99'4 20

84

d) cis-1-{4-(7-Chloro-1-methoxy-isoguinolin-6-yloxy)-1-(tetrahydro-pyran-4-yl)-
cyclohexyl]-propytamine (47) '

=

Nas

0

To a suspension of sodium hydride {60%, 369 mg, 9.22 mmol, 3 eq.) in dimethyl
acetamide (8 mL) was added a solution of cis-4-(1-aminopropyl)-4-(tetrahydropyran-4-
yi)-cyclohexanol (46, 619:mg, 3.38 mmol, 1.1 eq.) in dimethyl acetamide (8 mL). After
stirring for 60 min at room temperature a solution of 1-methoxy-7-chloro-6-fluoro-
isoquincline (4, 650 mg, 3.07 mmol) in dimethyl acetamide (8 mL) was added and
stirring was continued at room temperature until the reaction went to completion. The
reaction was concentrated in vacuo and quenched by addition of water (50 mL). The
reaction mixture was extracted three times with 50 mL of 2 mixture of dichloromethane
and 2-propanol (3:1). The combined organic iayers were evaporated, and the obtained
crude preduct was purified by flash chromatography (SiO2, 0% — 30% methanot in
dichioromethane) to yield 701 mg of 47 as racemate. Ry = 0.74 min (Method P).
Detected mass: 433.3 (M+H").

e) cis-6-{4-(1-Aminopropyl}-4-(tetrahydropyran-4-yl)-cycichexyloxy]-7-chioro-2H-
isoquinclin-1-one (Example 1)
=

HN

O
A solution of 1-{cis-4-(7-chloro-1-methoxy-iscquinolin-6-yloxy)-1-(tetrahydro-pyran-4-
yl)-cyclohexyl]l-propylamine (47, 701 mg,1.62 mmol) in 2-propancl (2 mL) was treated
with 1N agueous hydrochloric acid (2 mL) and heated in the microwave, first for 20 min
at 100 °C, then for 5 min at 120 °C when complete conversion was observed. The
reaction mixture was evaporated and lyophilized from water twice to give 653 mg of
the title compound {Example 1) as its hydrochloride. Ry = 2.34 min (Method C).
Detected mass: 419.2 (M+H").

4- trifluoro-butyl)- cyclohexyloxyl-?-chloro-ZI—ﬁlsoqu|no In-1- one 457.2 1.89



z 1-IN CI ONH2 4 cis-644-(1- Amino-propy1l)- 4-cyclopropylcyclohexyloxyl7-chloro-2Hisoquinolin-1-

one 375.2 1.73 N.75 UNOO1 CI O NH2 4 cis-6-[4-(Amino- cyclopropylmetg #-4-
cyclopropylcngohzg%fgg?ﬁ- 7-chloro-2Hisoquinolin-1- one 387.2 1.76 N i v HW@O&‘%{HZ 4 cis-6-[4-(1-

Amino-propyl)- 4-(tetrahydrothiopyran-4-y1)- cyclohexyloxy]- 7-chloro-2Hisoquinolin-1- one 434.2
: 85

Alternative preparation of Example 34. cis-6-[4-(1-Amino-propyl)-4-ethyl-
cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one

a) cis-1-[4-(7-Chioro-1-methoxy-isoquinolin-8-yloxy)- 1-ethyl-cyclohexyl}-propylamine
5 (48)

~

Following the procedure described for the aiternati?e synthesis of Example 1 (Step d),
1.47 g of (48) were synthesized starting from 1.16 g (6.50 mmol) of 7-chioro-6-fluoro-1-
methoxy-isoquinoline, 827 mg (5.0 mmol) of cis-4-(1-amino-propyl)-4-ethyl-

10  cyclohexanol (prepared from 8-ethyl-1,4-dioxa-spirof4.5]decane-8-carbonitrile and
ethylmagnesium bromide using a protocol similar to the one described for the
synthesis of (46) and 450 mg (15.0 mmol) of sodium hydride (80% in mineral oil). Ry =
0.76 min (Method P). Detected mass: 377.4 (M+H").

15 b) cis-6-[4-(1-Amino-propyl)-4-ethyl-cyclohexyloxyl-7-chloro-2H-isoquinolin-1-one
(Example 34)
8

HN -
Ci N

@] NH,

1.25 g of cis-6-{4-(1-Amino-propyl)-4-ethyl-cyclohexyloxy]-7-chioro-2H-isogquinolin-1-
one (Example 34) were synthesized as hydrochloride in a similar fashion as described

20 for the alternative synthesis of Example 1 (Step e} starting from 1.47 g of cis-1-{4-(7-
chioro-1-methoxy-isoguinolin-6-yloxy)-1-ethyl-cycichexyl]-propylamine (48). Ry = 2.43
min (Method C). Detected mass: 363.2 (M+H").

25



1.24 L 77 HN10 CI 0 NH2 4 cis-6-[4-(1- Amino-ethyl)-4- propyl- cyclohexyloxy]-
inolin-1- one 363.3 2.48 C WO 200911 6099PCT/EP20 91004

7-chloro- 2H|so%y 4 g 4 A
ng PioEEEhemical Name [M+1-1+1 Rt/ [min] Meth-od 78"RN"16T

Product BunaW

86

89 Ex.- No.

The following products were synthesized as -hydrochlorides in 2 similar fashion as

described for the alternative synthesis of Example 1 (Step d and e) starting from the

respective aminoalcohols (prepared following the procedure described for the

synthesis of 46) and a suitably protected 6-fluoro-isoquinoline.

Ex.-
No.

Product

Building
block

Chemicat

Name

[M+H']

R/

{min]

Meth-
od

61

NH

N

1

Cig-6-[4-{Aming-
phenyl-methyl)-
4-methyl-
cyclohexyloxyl-
7-chloro-2H-
isoquinolin-1-
one

397.2

2.42

62

NH

LY

cis-6-{4-{1-
Amino-butyl)-4-
methyl-
cyclohexyloxyl-
7-chloro-2H-
isoquinolin-1-
one

3683.2

1.76

63

NH

Ay

cis-6-[4-{Amino-
phenyl-methyl)-
4-cyclopropyl
maethyl-
cyclohexyloxyl-
7-chloro-2H-
isoquinofin-1-
one

437.2

2.14

64

=
M
I .
O.
o
0 NH,

cis-8-4-(1-
Amino-3-methyl-
butyl)-4- '
cyclopropylmeth
yi-cycio
hexyloxy]-7-
chloro-2H-
isoguinclin-1-
one

417.2

1.92

65

cis-6-{4-(1-
Amino-2-methyl-
propyh-4-
cyclohexyl-
cyclohexyloxy}-
7-chioro-2H-
isoquinolin-1-
one

417.2

1.89




0 H. 33 cis-6-[4-(1- Amino-ethy9-4- ethyl- cyclohexyloxyl7-fluoro-2Hisoquinolin-1- one 333.3 1.19 79
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Mo.

Product
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Chemical

Name

[M+H]

R/

[min]

Meth-
od

66

0.
o
HN
O

O

NH.

CF|

4

cis-6-{4-{1-
Amino-propyl)-
4-(4 4 4-
trifluoro-butyl}-
cyciohexyloxy}
7-chioro-2H-
isoquinolin-1-
one

445 1

1.91

67

cis-B-[4-(1-
Amino-propyl)-
4-(tetrahydro-
pyran-4-
yimethyi)-
cyclohexyloxy}-
7-chloro-2H-
isoquinolin-1-
one

433.2

1.74

68

cis-6-[4-(Amino-
cyclopropyl-
methyl)-4-
(tetrahydro-
pyran-4-
yirmethyi}-
cyclohexyloxy}-
7-chloro-2H-
isoquinolin-1-
one

4452

1.78

69

cis-6-[4-(Amino-
cyclopropyl-
methyl}-4-
methyl-
cyclohexyloxyl-
7-chloro-2H-
isoguinolin-1-
ong

3612

1.73

70

cis-6-[4-(Amino-
cyclopropyl-
methyl)-4-ethyi-
cyclohexyloxyl
7-chioro-2H-
isoguinolin-1-
one

375.2

1.74

71

cis-6-{4-(1-
Amino-propyl)-
4-ethoxy methyl-
cyclohexyloxyl-
7-chloro-2H-
isoquinolin-1-

383.1

1.78

quinolin-1-



25 cis-l—[l-EthyI-4- (7-fluoro-5- methylisoquinolin-6- yloxy)- cyclohexyllethylamine 331.3 0.80 81 RN
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439.21.42G
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Ex.-
No.

Product
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Chermical

Name

[M+H']

Ry

[min]

hMeth-
od

one

72

cis-6-14-(1-
Aminc-ethyl}-4-
cyclopropyl-
cyclohexyloxyl-
7-chloro-2H-
isoquinofin-1-
one

361.2

1.65

73

cis-6-[4-(Amino-
cyclopropyl-
methyl)-4-(4,4,4-
triflucro-butyl)-
cyclohexyloxyl-
7-chloro-2H-
isoquinolin-1-
one

457.2

1.89

74

NH

L)

cis-6-{4-(1-
Amino-propyi)-
4-cyclopropyi-
cyclohexyloxyl-
7-chioro-2H-
isoquinolin-1-
one

375.2

1.73

75

NH

cis-8-f4-(Amino-
cyclopropyt-
methyl)-4-
cyclopropyl-
cyclohexyloxyl-
7-chloro-2H-
isoquinolin-1-
one

387.2

1.76

76

Q O
W w i

NH,

cis-6-{4-(1-
Amino-propyl)-
4-(tetrahydro-
thiopyran-4-yi)-
cyclohexyloxyl-
7-chioro-2H-
isoquinolin-1-
one

4342

1.24

7

NH

L]

cis-6-{4-(1-
Amino-ethyl}-4-
propyl-
cyclohexyloxy}-
7-chloro-2H-
isoquinolin-1-
one

3683.3

2.48




Bromo- yloxy)-1-ethylcyclohexygethylamine cis-1-[4-(7- Methyl-isoquindin-6-

20081560098 E TRRHG

8¢

ethylamine 377.1 313.21.11 1.10 G G 83 N--
8/004420 90 Ex.- No. Product Building block

Seaeedlihy

04420
ame

Ex.-
No.

Product

Building
block

Chemical

Name

M+H"]

R/
{min}

Meth-
od

78

o
2
HN
I
G NH,

33

cis-6-{4-(1-
Amino-ethyl)-4-
ethyl-
eyclahexyloxy]-
T-fluoro-2H-
isoquinolin-1-
one

3333

1.19

79

O
o
M )
(& NHz

34

cig-6-{4-(1-
Amino-ethyi)-4-
ethyl-
cyciohexyloxy}-
7-fluorg-5-
methyl-2H-
isoguinolin-1-
ofe

347.3

1.24

80

o
-
NH,

25

cis-1-[1-Ethyi-4-
(7-fluoro-5-
methyl-
isoguinofin-6-
yloxy)-
cyclchexyl}-
ethylamine

331.3

0.80

81

0
90
O NH

2

cig-6-[4-(1-
Amino-ethyl)-4-
ethyl-
cyclohexyloxyl-
4-benzyl-7-
chloro-2H-
isoquinoiin-1-
one

4392

1.42

82

'@go
N Br
NH,

28

cis-1-[4-(7-
Bromo-
isoquinolin-6-
yloxy)-1-ethyl-
cyclohexyl}-
ethylamine

3771

1.1

83

= Q.
N .
NH,

30

cis-1-[4-(7-
Methyl-
isoquinolin-6-
yloxy)-1-ethyl-
cyclohexyl}-
ethylamine

313.2




[M+W] RV [min] Meth-od 84 CI N110 NH2 5- Chloro- 6-fluoro- isoquino -line cis- 144 -(5-
Chloroisoquinglin-6- yloxy)-1-ethylcyclohexyl]- ethylamine 333.2 1.12 :
cis-7-Chloro- év&%'iw(é% opropylmethyl-amino)-Propy1]-4-ethyl5 cycloheg:(f/fg%y) éH |S§§qumolln 1-one
100 mg of Example 34 were dissolved in 1.5 mL of methanol, 69pL of triethylamine, 10 143pL of acetic
acid, 100 mg of powdered molecular sieves and 38pL of cyclopropane carboxaldehyde were added
and the mixture was aIIowed to stir for Ib 47 mg of sodlum cyanoborohydrlde were added and the
mixture was stirred a : s iluted with
10 mL of mg-‘f;hanq*;cf&t&ted and the solutlon WBL&Mmg ra:nmmoaﬂrynes [ﬂrhé*reﬁdue Wathdissolved in
50 15 mL ofgaturated sodium bicarbonate solugjgn.and gxtracted with dichloramgiljare. The organic
layer was dried gver magnesium :ulnh e_evaporatediand-the crude-
reversed-prese ield-95 mqg obthétdesired paddudct [ak tifluGroacetic acid
salt. R = 139 mi : B (vﬁh‘qf? 2009/156099PCT/EP2009/004420
. . nolin .
91 The follpwing QN simlilag fa oﬁlp sy escribed for|[Example 85; using

Example 34 and startin 1a{¢ef¢a1§y;§§x No. Prodict
|soqmgo ethylamine

aterialwas-pitified b
TLACTLOTTUAT A PJIIIIUU y

line

Example 85: cis-7-Chloro-6-{4-{1-(cyclopropyimethyl-amino}-propyi}-4-ethyi-
5 cyclohexyloxy}-2H-isoquinolin-1-one

HN
Ci

O

100 mg of Example 34 were dissolved in 1.5 ml of methanol, 69uL of triethylamine,

10 143uL of acetic acid, 100 mg of powdered molecular sieves and 56uL of cyciopropane
carboxaldehyde were added and the mixture was allowed to stir for 1h. 47 mg of
sodium cyanoborohydride were added and the mixture was stirred at 40°C until the
reaction went to completion. The reaction mixture was difuted with 10 mL of methanol,
filtered and the solution was evaporated to dryness. The residue was dissolved in 50

15 mL of saturated sodium bicarbonate solution and extracted with dichloromethane. The
organic layer was dried over magnesium sulphate, evaporated and the crude material
was purified by reversed-phase HPLC (water:acetonitril) to yield 95 mg of the desired
product as trifluoroacetic acid salt. Ry = 1.38 min (Method G). Detected mass: 417.2
(M+HM.

20



Aide- hyde Chemical Name [M+H+1 RI [min] Method 86 PIN o el a H O Benz- aldehy de cis-6-[4-(1-

gsznaylaminohp{;%%llléélaggthylcyclohexyloxyI -7-ch|oro-2Hisoquinolin-l-lgpﬁﬁ,?g@%&u% G87.---HNo

81

The following examples were obtained in a similar fashion as described for Example
85, using Example 34 and the respective aldehydes as starting materials:

Ex.-{ Product ' Alde- | Chemical M+H"] | Ry Method
No. | hyde MName jmin]
86 Benz- | cis-6-]4-(1- 4532 (144 1 G

S
Benzylamino-
N ideh
,O\( 2GS 1 propyly4-
= o de ethyl
HAL cyclohexyloxy]
cl ‘ ~7-chioro-2H-
0

isoquinolin-1-

87

one
lso- cis-7-Chloro- 418.2 1141 |G
cyclohexyloxy]
@j hyde | 5
o}
one
88 ~. Buta- cis-6-[4-(1- 418.2 140 | G
'
N cyciohexyloxy]
(o] -7-chioro-2H-
o isoquinolin-1-

™~
H\)\ 6-[4-ethyi-4-
Oﬁ butyl- | (1-isobutyl
P 0 aide- amino-propyl)-
HN
cl
isoquinolin-1-
H Butylamino-
N
| nal propyl)-4-
o ethyl-
one

Synthesis of 4-(1-Amino-2,2,2-trifluoro-ethyl)-4-cyclopropylmethyl-cyciohexanol (21)

a) 2-Methyl-propane-2-suffinic acid 1-(8-cyclopropylmethyl-1,4-dioxa-spiro[4.5]dec-8-
yl)-methylideneamide (19)

10



[sd- butylaide- hyde cis-T-Chloro- 614-ethyl-4- (1-isobutyl amino-propyl)- _cyclohexyloxyl 2H-
isoquinolin-1- one 419.2 141 G 88 PI N 0 5 a H N-- Buta- nal cis-6-[4-(1-§T%¥lam} og)zr(?pyl)-4-
esi

ethyl-cyclohe%?o&ﬁ)(/’]{’ -L??ecgr?loro-ZHisoquinolin-l- one 419.2t40G 5 Syntﬁ Sor

4-(1-Amino-2,2,2-trifluoro-ethyl)-4-cyclopropylmethyl-cyclohexanol (21) a) 2-Methyl-propane-2-sulfinic
acid 1-(8-cyclopropylmethyl1-1,4-dioxa-spiro[4.5]cf-8- y1)-methylideneamide (19) 10

To a solution of 8-cyciopropylmethyl-1,4-dioxa-spiro{4.5]decane-8-carbonitrile,
prepared from 1,4-dioxa-spiro[4.5]decane-8-carbonitrile and cyciopropylmethyl
bromide in & similar fashion as described for 5, (3.00 g, 13.6 mmol) in tetrahydrofuran
(40 mi) at -78 °C was added a 1M soiutidn of diisobutylaluminium hydride in toluene
5 {20.3mL, 20.3 mmol, 1.5 eq.) and the reaction was allowed to warmed 1o 0 °C over a

pericd of 3h. The mixture was recooled to -78 °C, neutralized by dropwise addition of a
10% aqueous citric acid solution and warmed to rcom temperature. The mixture was
pariitioned between methyi-tert. butyl ether and water, the aqueous phase exiracted
fwice with methyl-tert.butyl ether and the combined organics were dried over

10  magnesium sulphate, filtered and evaporated to give 8-cyclopropylmethyl-1,4-dioxa-
spiro[4.5]decane-8-carbaldehyde. |
The crude aldehyde was dissolved in tetrahydrofuran (40 mL) and 2-methyl-2-
propanesulfinamide (1.81 g, 14.9 mmol, 1.1 eq.) and fitanium(IV) ethoxide (4.27 mL,
20.3 mmol, 1.5 eq.) were added. The resulting mixture was stirred for 5h uh:éer reflux

15  and 16h at room temperature, before being treated with water (10 mL) and filtered
through celite. The filter cake was washed with ethy! acetate, the aqueous layer was
separated and extracted twice with ethyl acetate. The combined organic layers were
dried over magnesium suiphate, fillered, and concentrated in vacuo. The crude product
was purified by flash chromatography (8iO;, 0% — 100% ethy! acetate in heptane) to

20 vyield 1.80 g of the title compound (19). R¢= 1.58 min (Method B). Detected mass:
328.3 (M+H").

b) 2-Methyl-propane-2-sulfinic acid [1-(8-cyclopropylmethyl-1,4-dioxa-spiro[4.5]dec-8-
yh)-2,2,2-trifluoro-ethyf]-amide (20)

25



WO 2009/156099PCT/EP2009/004420 92 To a solution of
8-cyclopropylmethyl-1,4-dioxa-spiro[4.5]decane-8-carbonitrile, prepare

1,4-dioxa—spir%) 4. (%g%:ﬁaé%%-&carbonitrile and cyclopropylmethyl bromidg({ﬁ%pé?% )3?4fzz(i}shion as
described for 5, (3.009, 13.6 mmol) in tetrahydrofuran (40 mL) at -78 C was added a 1M solution of
diisobutylaluminium hydride in toluene 5 (20.3 ml8320.3 mmol, 1.5 eq.) 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. The mixture was
partitionedERIYIEA MR BIRPERREFHIING 2RY, tHE SYRIeB P pRtdYE Al wice with
methyl-tertspirbiuciacatighthe=totitinednaa(igs 11 @ 03168 oweol]l Dneigrresiwfusaiphate, filtered and
evaporated J iV SO oI AR SNSRI s e Taprude

aldehyde was dissolved In tetra ofuran nd 2-methyl %ro anesuifinamide (1.81 g, 14.9
mmol, 1.1 B hA8 maERluilI99-benskiiteeromatoy Mgmetivsianas(@8y) Wrerb Hd8% ' The resulting
mixture Wasestirrae fesdifeungestatiinidkane 460 befsrendrippataithied befatritioingrtreated with
water (10 mL) and filtered through celite, The, filter cake was washed, with ethyl t e agqueous
layer was §éﬁggﬁg?§oa SHEERFAC e%nf{‘/‘vrf&ghv?\;ﬁ f?%t?wojf%%gt%?e.el%rg%gﬁg%éeedwﬁggﬁ? I%%tré%i/ere dried
over magn&brinehiphdergiing dayesp wesndoet aved Wegassymaiphate, Sitkied: angs purified by flash
chromatographyrieie A acud QOYNEH acgstenintierianpbimd Oryield 633Qi8 @idbrtt®.compound
(19). Rt=1.58 min (Method B), Detegted mass: 328.3 (M-1-1-1.). b) 2-Methyl-propane-2-sulfinic acid
[1-(8-cycloPfSBFIREBRAE PAC oA Sbiro[4.5]dec-8- 0-2,2,2-trifluoro-ethylkamide (20) 25 WO
2009M156099PCT/EP2009/004420 93 A solution of 2-methyl-propane-2-sulfinic acid

1-(8-cyclo Imethud- aSRL o[ R VARE '_ﬁ;}g@;@' .009, 3.05 mmol) in
tetrahydro%fgg was é{()&oléé%lét?){ -40 C %@@ﬁ%@%ﬁﬁ%ﬁ#& ly Witk%@%%@[hylammonium fluoride
(313 mg, 3.36 mmol, 1.1 eq.) and (trifluoromethylttimethylsilane (587 pL, 3.97 mmol, 1.3 5 eq.). The
mixture was stirred for 2h at 0 C before beging eehgy/addition of saturated aqueous ammonium
chloride solution and extracted twice with e%hyl ) combined organic layers were dried over
magnesium sulphate, filtered, and concentrated uo to give 960 mg of the title compound. Rt =
1.63 min (Method B). Detected mass: 398.3 (M+ ~10 ¢) _ :
4-(1-Amino-2,2,2-trif|uoro-ethyl)-4-cyc|opropylmetoﬁ-cyclohexanol (21)

A solution of 2-methyl-propane-2-sulfinic acid [1-(8-cyclopropyimethyl-1 4-dioxa-
spiro[4.5]dec-8-yl)-2,2 2-trifluoro-ethyl]-amide (20, 1.00 g, 2.52 mmol) in 80% acetic

15  acid (10 mL) was heated in a microwave oven for 10 min at 130 °C. Then, the reaction
mixture was slowly dropped into cold saturated sodium bicarbonate solution (150 mL),
stirred for 30 min at room temperature and extracted three times with dichloromethane.
The combined organic layers were dried over magnesium sulphate, filtered, and
concentrated in vacuo to give the crude ketone, which was taken up in ethanol (20

20 ml), cooled to 0 °C and treated with sodium borohydride (180 mg, 5.03 mmol, 2.0 eq.).
Afier the reaction went to compietion, the mixture was poured onto water {20 mL) and
extracted three times with dichloromethane. The organic layers were concentrated in
vacuo and the residue was dissolved in a mixture of 2-propanol (15 mL) and 6N
aqueous hydrochloric acid (5 mL). After stirring overnight at room temperature, another

25 5 ml of 6N agueous hydrochloric acid were added and the mixture was warmed to 50
°C for th. The reaction mixture was concentrated in vacuo and lyophilized twice from
water to give the title compound (21} as racemic mixture of diastereoisomers as its
hydrochloride. Ry= 0.73 min, 0.82 min (Method B). Detected mass: 252.3 (M+H").



NH2 OH A solution of 2-methyl-propane-2-sulfinic acid
[1-(8-cyclopropylmethy1-1,4-dioxaspiro[4.5]clec-8-y1)-2,2,21rifluoro-ethyll;amide (80,4 -009, 2.52
mmol) in 80%%0%%%};1@%%@ (10 mL) was heated in a microwave oven for 10 min at 130 C. Then, the
reaction mixture was slowly dropped into cold saturated sodium bicarbonate solution (150 mL), stirred
for 30 min at room temperature and extracted thr@4 times with dichloromethane. The combined
organic layers were dried over magnesium sulphate, filtered, and concentrated in vacuo to give the
crude ketone, which was taken up in ethanol (20 20 mL), cooled to 0 C and treated with sodium
borohydride (190 mg, 5.03 mmol, 2.0 eq.). After the reaction went to completion, the mixture was
poured ontphaadtovaty miodants exirastedrisizediarbwiiticbivtidesoivisivingcthersosesiifie layers were
concentratad £huagye A fife3ep WanRdlepaleidlarine resgbédpeonanRaiéanas) and O

aqueous hydrochloric aci mL). After stirring overnight at room temgerature, another_25 5 mL of 6N

aqueous hiRieRaRsHesigdhpaoeRMER derribedintiie WAhRsIRREd toHY ¢ R R PHa reaction
mixturg wagngsipEitised sy viastinesansl yephitieshivoneid aniExatepio4fianthéertitereompound (21) as

s Wa o \ b . =073 e .89 i | g
R ey R %%%ﬁg%ﬁév%égﬂﬁ@efea%
synthesizegyathhsidrotRlolhesdoirisrmsth Eopreskiatihe adetmirasPEaRAaIauYIRIME and e) starting

from the regRecliNE-AMBINGIRSNS Scti eppspalasing flReHDEneaHeoRaSIHYiBE T tsmyTwsis of 21)
and 1-ben2élox -7-5 chIoro-6-fhjoro-ifsoquinoline 1). The aminoalcohols for Example 46 and 47 were
)

prepared stareRiansd %r-‘fﬂ"im@f ?fsﬂ? Hﬁg&&%st%i "the procedure described for the synthesis of 21.
The rd@ioisomers formed in the alkylation step (analogously to the preparation of 20) have been

separated v figsi chromatography. Stereochemistry of the obfained products has ngj heen assigned.
10 Ex.- No| Ptodic®?“%o- mer Chemical Name F +H+RIRmf Hoe's ¢
No. mer Iminl |od

40 : 1 B-[4-(1-Amino- 4291 (255 | A

O 2,2, 2-rifluoro-
~ ethyl}-4-cycio-
HN propyimethyl-
Cl cyciohexyloxyl-7-
EC NH, chloro-2H-
3 isoquinolin-1-one

O

41 2 B-[4-(1-Amino- 4293 1363 | D
pZ c 2,2, 2-trifluoro- '
ethyl)-4-cyclo-
N propyimethyl-
cyclohexyloxy}-7-

9] EC NH, chloro-2H-
=
N

O

isoquinolin-1-one

42 8] 1 6-{4-(1-Amino- 4171 1248 [ A
2,2, 2-frifluoro-
ethyl)-4-isopropyl-
cyciohexyl-oxyl-7-
co’ NH, chioro-2H-

isogquinolin-1-one

o) 2 | 64-(1-Amino- 4171 |258 |A

43
= 2,2, 2-trifluoro-
HN ethyl)-4-isopropyl-
Cl cycichexyl-oxyl-7-
O

NH, chloro-2H-
3 isoquinolin-1-one




Meth-od 40 FIN o 1 110 ClI Ifp, 41111 H2 1 6-[4-(1-Amino2,2,2-trifluoro-

ethy0-4-cycl%Qé%é)é(flnﬁmﬁll-cyclohexyloxy]-?- chloro-2Hisoquinolin-1-one. 429
?16-[4-(1-

mino2 ,2,2-trifluoroethy0-4-cyclo-propylmethyl- cyc

F3C lir NH2
chloro-2Hisoquinolin-1-one

95

l}hgﬂggﬁ%\ 41 HN 0 ON CI

exyloxy)-7-

Ex.-
No.

Product

Iso-

mer

Chemical Name

[M+H']

Ry Meth-

[min] {od

HN

&-[4-(1-Amino-
2,2,3,3,3-
pentafluoro-
propyl)-4-
isopropyl-
cyclohexyloxy]-7-
chioro-2H-
isoquingiin-1-one

ABT 1

324 | A

45

H

4
O:j \; O

6-f4-(1-Amino-
2,2.3,3,3-

‘pentafivoro-

propyl}-4-
isopropyl-
cyclohexyloxy}-7-
chloro-2H-
isoguinolin-1-cne

467.1

327 | A

46
H

1+2

6-[4-(Amino-
thiazol-2-yl-
meathyi}-4-
isopropyl-
cyclohexyl-oxyl-7-
chloro-2H-
isoquinolin-1-one

432.1

1.05, | F
1.13

47

H

-4
O:%Z \§ O:g \g

&-[4-(Amino-
thiazot-5-yl-
methyl}-4-
isopropyl-
cyclohexyl-oxyl-7-
chioro-244-
isoquinolin-1-cne

432.3

064 |F

48
H

=
Oz; \;
9 o

NH

8-[4-(Amino-
thiazol-5-yi-
methyl)-4-
isopropyl-
cyclohexyl-oxy]-7-
chioro-2H-~
isoquinolin-1-one

432.3

067 (F




1 429.33.63D42HNO 0CI11. NH2 1 6-[4-(1-Amino- 2,2,2-trifluoroethyl)-4-isopropylcyclohexyl-oxy]-7-

chIoro-2Hisoqyg100I&51-;58@e 417.1 249 A43FIN---0isCl H2 644-(1-%%2%6%[%35%Iu0r0-
cyclohexyl-oxy]-7- € ]Ibro-ZHisoquinoIin-l-one '

96

Example 89: 6-[4-(1-Amino-2-methyl-propyl}-4-isopropyi-cyclohexyloxyl-7-chloro-2H-

=
HN
Cl

O NH,

isoquinolin-1-one

11 mg of Example 89 were synthesized as hydrochioride foliowing the procedure
5 described for Example 1 (Stepd and e) starting from 137 mg (642 pmol) of the

respective aminoaicohol (prepared from 2-methyl-propane-2-sulfinic acid 1-(8-
isopropyl-1,4-dioxa-spiro[4.5]dec-8-yl)-methylideneamide using a protocol similar to
the preparatidn of 21 but using isopropyliithium as nucleophile) and 168 mg (584 pmol)
of 1-benzyloxy-7-chloro-8-fluoro-isoquinoline (1). Ry= 1.84 min (Method J). Detected

10 mass: 391.2 ((M+H™).
Example 80: cis-6-{4-(1-Amino-propyl)-4-isopropyl-cyclohexyloxy}-7-chioro-4-fluoro-
2H-isoquinolin-1-one

a) cis-{1-{4-(7-Chloro-1-ox0-1,2-dihydro-isoquinolin-6-yloxy)-1-isopropyl-cyclohexyl}-
15  propyl}-carbamic acid tert-butyl ester (48}

O

To a solution of 1.71 g (4.14 mmol) of Example 8 in 200 mL of absolute
dichloromethane were added triethylamine (0.86 mlL, 6.21 mmol) and di-tert.-butyl
dicarbonate {1.35 g, 6.21 mmol). After stirring overnight, the reaction was diluted with

20 100 mL of dichloromethane and washed with 1N aqueous sodium hydroxide solution,
twice with 1N agueous hydrochloric acid, twice with water and once with brine. The
organic phase was dried over magnesium suiphate, filtered and evaporated to give
crude product which was purified by silica gel chromatography
(dichloromethane:methanol) to give1.00 g of the desired product. Ry= 0.88 min

25 (Method Q). Detected mass: 421.2 ([M-tert-butyl}+H™),



417.1 2.58 A WO 2009/156099PCT/EP2009/004420 95 Ex.- No. Product 'so- mer Chemical Name

[M+1-11 RI W@z’h’&?

-0d 44 0/ HN C1 4111 IS H F3CF2C 1 6-1441-Amino- - pentafluoro-
propy1)-4- isopropy g}%&?&eonxy]-?- chloro-2Hisoquinolin-1-one 467.1q)1 wﬁé‘}%ﬁﬁﬁﬁ

a7

b) cis-6-{4-(1-Amino-propyl)-4-isopropyl-cyclohexyloxy]-7-chloro-4-fluoro-2H-
isoquinolin-1-one (Example 80)

F’
'/, O
HN
Cl NH,
O

250 mg of 49 were dissolved in 3.6 mL of a mixture of acetonitfrile and methanol (1 :1).
5 204 mg of N-Fluoro-N'-chicromethyl-triethylenediamine-bis{tetraflucroborate) was
added and the mixture was allowed to stir for five days. The mixture was diluted with
dichloromethane, extracted several times with water, then 2N hydrochloric acid and
brine. The organic layer was evaporated to dryness, the residue was dissolved in 10
mL of a mixture of isopropanol and 1 N hydrochleoric acid and heated for 45 minutes in
10  a microwave oven at 110°C. _
The mixture was diluted with water, extracted twice with methyl tert-butyl ether and
lyophitized. The crude material was taken up in water and lyophilized twice to give 177
mg of the desired product as the hydrochloride. Ry = 2.59 min (Method C). Detected
mass: 395.2 (M+H").
15
Example 91 cis-6-[4-(1-Amino-propyl)-4-ethyl-cyclohexyloxy]-7-chloro-4-fluoro-2H-
isoquinolin-1-one

a) cis-{1-[4-(7-Chloro-1-oxo-1,2-dihydro-isoquinolin-6-yloxy)-1-isopropyl-cyclohexyi]-
20 propyl}-carbamic acid tert-butyl ester (50)

LU0 .

To a solution of 1.8 g of Example 34 in 20 mL of absolute dichloromethane were added
triethylamine (0.75 mL) and di-tert.-buty! dicarbonate (1.18 g). After stirring overnight,
the reaction was diluted with 100 mi. of dichioromethane and washed twice with 1N



A 450/ FIN FIN110 CI Si H 2 64441-Amino- 2,2,3,3,3- pentafluoroProPY-4- 8

isopropyl;cyc@%%@g&a] chloro -2Hisoquinolin-1-one 467.1 3.27 A 425,%{ N GrdQe

6-[4-(Amino- thiaZzo methyl) -4- isopropyl-cyclohexyl-oxy]-7- chloro

ISOC]UII’]O(’]IU9

Il ON._ NH2 1+2
1 one 432.1 1.05,

10

15

20

25

98

agqueous sodium hydroxide solution, 1N aqueous hydrochloric acid, and water and
once with brine. The organic phase was dried over magnesium sulphate, filtered and
evaporated to give 2.05 g of the desired product. R;= 1.86 min (Method G). Detected
mass: 407.2 ((M-tert-butyl]+H").

b) cis-6-[4-(1-Amino-propyl)-4-ethyl-cyclohexyloxyl-7-chioro-4-flucro-2H-isoquinolin-1-
one (Example 81)

F
p o
HN
cl NH,
ol

200 mg of 50 were dissolved in 3 mL of a mixture of acetonitrile and methanoi (1:1).
168 mg of N-Fluoro-N'-chloromethyl-triethylenediamine-bis(tetraflucroborate) were
added and the mixture was allowed to stir for six days. The mixture was diluted with
dichloromethane, extracted several times with water, then 2N hydrochioric acid and
brine. The organic fayer was evaporated to dryness, the residue was dissolved in 10
ml. of a mixture of isopropanol and 1 N hydrochloric acid and heated for 30 minutes in
a microwave oven at 100°C.

The mixture was diluted with water, extraéted twice with methy! tert-butyl ether and
lyophilized. The crude material was taken up in water and lyophilized twice to give 106
mg of the desired product as the hydrochloride. Ry = 1.31 min (Method G). Detected
mass: 381.2 (M+H").

Example 92: cis-8-[4-(1-Amino-propyl)-4-ethyi-cyclohexyloxy]-4-bromo-7-chioro-2H-
isoquinolin-1-one

a) cis-{1-[4-(4-Bromo-7-chioro-1-oxo-1,2-dihydro-isoquinolin-6-yloxy)-1-ethyl-
cyclohexyll-propyi}-carbamic acid tert-butyi ester (51)



1.13 F 47 0/ HNall CI ONH2 Ns ...- 1 6-[4-(Amino- thiazol-5-yl- methyl)-4- isopropyl-cyclohexyl-oxy]-7-

chIoro-ZHisoquj}p J%?}%&%@e 432.30.64F480HNCIIPON\sNH22 GJ@M Y0dd
t yg- - -1-one 2&%%%67

thiazol-5-ylme

10

16

20

isopropyl-cyclohexyl-cpry]-7- chloro-2Hisoquinolin

89

Br '
¢©°
HN H
Cli N O
5 TS
O

1.5 g of 50 were dissolved in 25 mL of chloroform and 3.8 mlL of a 1M solution of
bromine in chloroform were added dropwise at 0°C. The mixture was allowed to warm
to room temperature. When conversion was complete, the mixture was quenched by
addition of 20% sodium dithiosulfite solution, extracted with 1N HCI and brine, dried

over magnesium sulphate and evaporated to dryness. The crude product was purified

by silica gel chromatography to give the desired product.. Ri= 2.02 min (Method G).

Detected mass: 485.1/ 487.1 ([M-tert-butyl}+H").

b) cis-6-{4-(1-amino-propyl}-4-ethyl-cyclohexyloxy}-4-bromo-7-chlcro-2H-isoguinolin-1-

one (Example 92)
Br
= 0.
HN
Cl NH,
O

70 mg of 51 were dissolved in 6 mL of a mixture of isopropanol and 1 N hydrochioric
acid and heated for 33 minutes in a microwave oven at 120°C.

The mixture was diluted with water and Iyophilized. The crude material was taken up in
water and lyophilized twice to give 177 mg of the desired product as the hydrochloride.
R; = 1.36 min (Method G). Detected mass: 441.2 / 443.1 (M+H").

Example 93: cis-6-[4-(1-Amino-propyi}-4-ethyl-cyclohexyloxyl-7-chloro-1-oxo-1,2-
dihydro-isoquinoline-4-carbonitrile



F WO 2009/156099PCT/EP2009/004420 96 Example 89:

614-(1-Amino-2- l-nropy1)-4-isopropyl-cyclohexyloxy]-7-chloro-2Hisqauinolin:lone 11 mg of
Example 89 Wvg?gbs%é%gdegsgized as hydrochloride following the procedure 5 des%?i)t')meod%t%r Example 1
(Step d and e) starting from 137 mg (642 pmol) of the respective aminoalcohol (prepared from
2-methyl-propane-2-sulfinic acid 1-(8- isopropyl-1!@2dioxa-spiro[4.5]dec-8-y1)-methyFideneamide
using a protocol similar to the preparation of 21 but using isopropyllithium as nucleophile) and 168 mg
(584 pmol) of 1-benzyloxy-7-chloro-6-fluoro-isoquinoline (1). Rt = 1.84 min (Method J). Detected 10
mass: 391.2 ([M+H+). Example 90: N
Ccis-644-(1-Amino-propy1)-4-isopropyl-
cis-{1-14-(7-Chloro-1-oxo-1,2-dihydro-
15propyl)-carbamic acid tert-butyl eg
8 in 200 mL of absolute dichloromgthane added

yclohexyloxy]-7-chloro-4-fluoro2H-isoquinolin-1-one  a)
oquinolin-gyyloxy)-1-isopropyl-cyclohexy11-

D) OHN CI'p a solution of 1.71 g (4.14 mmol) of Example

yedminme (0.86 mL, 6.21 mmol) and

di-tert.-butyl dicarbonate (1.35 g, 6.21¥mol)” AfteEbtirring ovesnafdHs, the reaction was diluted with 20
100 mL of dichloromethane and washegd with 1N aqueous sodium hydroxide solution, twice with 1N
aqueous hydrochloric acid, twice with water and once with briné~The organic phase was dried over
magnesiu Iphate, filtered and evapogated tp give cruad r?ﬁ which i g silica gel
chromatoé?%@?oqgﬁﬁo%erﬁee [%Sr?(la\f?nge? gr% ggl 816 %F é%ge"s?raé%lj’%gr%a?c%é Fkﬁtg ?/89 min 25

(Method QYitBetyaniste raad $24n4 o (pUaldpttbniarvinhospiuneiedzdnsugd mere BitdasOanden 420 97 b)

Cis-644-(1-Amino o Rk iR epykayalahmxiale’ wBlorerédiHanated bt srrainolig-1-one
(Example 90) 250 mgtgf 49 were disso|ved in 3.6 mlF$ f a mixture faceégon'trile and. et anol (1:1). 5
204 m§ of RIRRIG AT RISForiE G RAGe REAR A G 5L RS VP e 20 the
mixture wakl llowEkktpsifiictd pfiviiciayss Taiemixtine wasadiistecbpatobistd @rothethiNe, extracted

several imgswith WateleithsRaaN udrnchlaricRedaaekRrine obhe RropRiIaVEsaRvaporated to

dryness, the residue was dissolved in 10 mL of a mixture of isopropanol and JhN hydrochloric acid and
heated for 28dethifiesaitieaRrstiRRie bR Methy! tertbutyl ether and the aqueous

layer was lyophilized. The residue was taken up in water and lyophilized again to give
10  115.7 mg of the desired product as its hydrochloride. Ry = 2.55 min (Method F).
Detected mass: 388.2 (M+H").

Example 94: cis-6-{4-(1-Amino-propyl)-4-isopropyl-cyclohexyloxyl-4-bromo-7-chioro-

156  ZH-isoquinolin-1-one

Br
VZ O
HN
Ci NH,
O

Following the procedure described for the synthesis of Exampie 82, cis-6-[4-(1-amino-
propyl)-4-isopropyl-cyclohexyloxy}-4-bromo-7-chloro-2H-isogquinolin-1-one was
synthesized starting from cis-{1-[4-(7-chloro-1-oxo-1,2-dihydro-isoquinolin-G-yloxy)-1-

20 isopropyi-cyclohexyl]-propyl}-carbamic acid tert-butyl ester (48) and bromine. Ry = 1.14
min (Method O). Detected mass: 455.1/457.2 (M+H").



The mixture was diluted with water, extracted twice with methyl tert-butyl ether and lyophilized: The
crude materi up in water and lyophilized twice to give 177 ed product as
the hydrochléh?e?@?gﬁﬁg%Q min (Method C). Detected mass: 395.2 (Mgﬁ%{l)%%gféa%%le 91:
cis-644-(1-Amino-propy1)-4-ethyl-cyclohexyloxy]-7-chloro-4-fluoro-2Hisoquinolin-1-one  a)
cis-{144-(7-Chloro-1-oxo-1,2-dihydro-isoquinolin-Bl}loxy)-1-isopropyl-cyclohexyll20propyl}-carbamic
acid tert-butyl ester (50) 0 CI 0 To a solution of 1.89 of Example 34 in 20 mL of absolute
dichloromethane were added triethylamine (0.75 L) and dj-tert.-butyl dicarbonate (1,18 g). After
stirring overRIRRIRErndigH: \ﬁﬁ'ssﬁﬁfftka R tﬁ;‘ﬂﬁi‘%%éi&ﬁﬁ#@#‘éﬁi??éeéﬁaﬁxﬁaé(ﬁé‘k{ jice with 1N
WO 2009/ 56889 B6TH=P20e9004ae 98) agudms<sbifit(hamirodducohaion)-#rtybeous
hycrochlorie a6 ARANALEH ahd ASE YA FaSsSisaplE Base was dried over magnesium
sulphate, filtered and evaporated to give 2.05 g of the desired product. Rt = 1.86 min (Method G).
Detected mass: 407.2 (IM-tert-buty11-1-H+). 5 b)

cis-6-[4 (1-4niprpiepydpshethybiintahas oy izérisofonifiliBediy-isdglimalin-1- one (Example
91) 200 mg of 405%%@ -iif-al-ﬁ%dri)rl zhn#a% ;:%e ' ?lre of acetonitrile and methanol (1:1). 10 168 mg of
N-Fluoro-N"FehIbrS e?hyly iet yPene irine- gﬁ(graﬂuoroborate) were added and the mixture was
allowed to stir for six days. The mixture was diluted with dichloromethane, extracted several times with
water, then 2N hydrochloric acid and brine. The organtg layer was evaporated to dryness, the residue
was dissolved in 10 mL of a mixture of isopropanol and gNdyydrochloric acid and heated for 30
minutes in 15 a microwave oven at 100C. The%jﬂur.m\fvas diluted with water, extracted twice with
methyl tert-butyl ether and lyophilized. rue€ matgrial was taken up in water and lyophilized twice
to give 106 mg of the desired product a hydrothlorige; Rt= 1.31 min (Method G). Detected mass:
381.2 (Mi+1.). 20 Example 92: F
cis-644-(1-Amino-propy1l)-4-ethyl-cyclohexyloxy1-4-br@ chloro-2Hisoquinolin-1-one 25a)
cis-(1-[4-(4-Bromo-7-chloro-1-oxo-1,2-dihydro-isoquinqlii=6-yloxy)-1-ethyl-
cyclohexyl1-propyll-carbamic acid tert-butyl ester (51 \_Vi/“(?/ 009/156099PCT/EP2009/004420 99

[

To a solution of 1.70 g (5.64 mmol) of 2-methyl-propane-2-sulfinic acid 1-(8-ethyl-1,4-
dioxa-spirof4.5]dec-8-yl)-methylideneamide (prepared from 8-ethyl-1,4-dioxa-

10  spiro[4.5)decane-8-carbonitrile using the protocol described for the synthesis of 19)
and 882 mg (5.64 mmol) of flucromethyl-phenyl sulfone in 60 mlL of abs.
tetrahydrofuran were added at -78 °C 5.92 mL (5.92 mmol) of a 1M solution of
Eithiumbis(trimethytsiiyi)amide in tetrahydrofuran. The mixiure was stirred for 1h at -78
°C before being quenched by addition of saturated aqueous ammonium chloride

15  solution and extracted twice with 100 mL of ethyl acetate. The cornbined organic layers
were dried over magnesium sulphate, filtered, and concentrated in vacuo to give 2.65
g of the crude title compound. R; = 0.91 min (Method P). Detected mass: 476.4 (M+H")

b) 2-Methyi-propane-2-sulfinic acid [1-(8-ethyl-1,4-dioxa-spiro{4.5)dec-8-yi)-2-fluoro-
20 ethyll-amide (53) and 2-Methyl-propane-2-sulfinic acid [2-benzenesulfonyl-1-(8-ethyi-
1,4-dioxa-spiro[4.5)dec-8-yl)-ethyij-amide (54)



1.5 g of 50 were dissolved in 25 mL of chloroform and 3.8 mL of a 1M solution of bromine in
chloroforrn were z%(ﬂ*lgle?g gJopW|se at 0C. The mixture was allowed to wagm fa.coam, temperature. When
conversion was complete, the mixture was quenched by 5 addition of 20% sodium dithiosulfite
solution, extracted with 1N HCI and brine, dried over magnesium sulphate and evaporated to dryness.
The crude product was purified by silica gel chrodfography to give the desired product.. R= 2.02 min
(Method G). Detected mass: 485.1/487.1 ([M-tert-butyli+Ht). 10b)
Cis-644-(1-amino-propy1l)-4-ethyl-cyclohexyloxy]-4-bromo-7-chloro-2H-isoquinolin-1- one (Example 92)
70 mg of 51 were dissolved in 6 mL of a mixture of isopropanol apd 1 N hydrochloric 15 acid and
heated for 33 minutes in a microwaye oven at 120C. The mixture was diluted with water and
lyophilized. The crude material was gaken up in water @lophllﬁeﬂ'.Iche to give 177 mg of the
desired product as the hydrochllamde Rt =1.36 mi a§th @Y. Detected mass: 441.2 1443.1

dissolved in 9 mL of degassed di formamide and 43 mg d cyanide and 32 mg of
tetrakis(triphenylphosphine)palladium(®) were added under arg ‘ [
microwave oven for 90 minutes at, n The 5 mixture was filtgyeéd; the solvent was evaporated and
the crude product was purified by NPLEZ. The purified product wags 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,
the solution was extracted twice with methyl tert.butyl ether and the aqueous layer was lyophilized.

The residug %zt%eme waaﬁétﬂ lized AN BRI PL e Qﬂﬁlrﬁd product as
its hydrochlon e.Rt=2 m|n Detected mass: 388 2% EI' é 3§ Eg

Cis-614-(1- A»ﬂ‘uﬁ*i@"ﬁrﬁb‘i&[fﬂ%?oﬂ?ﬂ%%%ﬂé’é@%@’]“?ﬁ@mowf%ﬂ or81524" Bﬁ'u? M-1-one
Followifig th&mm@ﬁdtﬂ&wémgjﬂetﬁ famthelsyhtiitesic ebExanyliegPate were added. The

cis-644-(1-gn gﬁg SRV HRpRIGRY E¥RoDRIaRd-AiP T gl abenar draruialinalgane was

synthesized's rom cis-(144-(7-chloro-1-ox0-1,2 éi ro- |so inolin-6-yloxy
t

20|sopropy{5@§7dm~1@*w H@Wﬁ%&f’bﬁ\‘ﬁ?ﬂ‘ﬁd’i@?&*ﬂfﬁﬂﬁt &@9} %I”Hrﬂ?ﬁ’iﬂ@f &TQ‘T—:’M min
(Method 0)s&Qmircineass wihb dddéd AHd shiindAld 2080/35HORATPEBR2 02960041620 101

Examples 95 a0d 28t SEnn e AR Lboies Iy inrelvhiy Heiendawdafiabliue-

10  between 50 mL of brine and 100 mL of diethylether. The organic layer was dried over
sodium sulphate, filtered and concentrated in vacuo. Purification by flash
chromatography (SiOz, 0% —> 100% ethyl acetate in heptane) yielded 296 mg of 53 [R
= 0.81 min (Method P). Detected mass: 336.4 (M+H")] and 96 mg of 54 [R; = 0.82 min
(Method P). Detected mass: 458.3 (M+H")].

15
¢) 4-(1-Amino-2-fluoro-ethyl)-4-ethyl-cyclohexano! (55}
NH,
F’
OH

99 mg of 55 were synthesized as mixture of sterecisomers as its hydrochloride from
236 mg (704 pmol) of 53 using the protocol described for the synthesis of compound
20 21.Ry=0.09, 0.14 min (Method P). Detected mass: 190.3 ((M+H").



2H-isoquinolin-1-one (Example 95) and
trans-644-(1-amino-2-fluoro-ethyl)-4-ethylcyclohexyloxy]-7-chloro-2H-isQquinglin-1.- (Example 96)
5a) 2-Methyl-%gr%pﬁg}r%;elg&-%ulfinic acid [2-benzenes.uIfonyl-l-(8-ethy1-1,4g %@éﬂ%g%g
spiro[4.51dec-8-y1)-2-fluoro-ethyl]-amide (52) To a solution of 1.70 g (5.64 mmol) of
2-methyl-propane-2-sulfinic acid 148-ethyl-1 ,4- did}a-spiro[4.5]dec-8-y1)-methylideneamide (prepared
from 8-ethyl1-1,4-dioxa- 10 spiro[4.5)decane-8-carbonitrile using the protocol described for the
synthesis of 19) and 982 mg (5.64 mmol) of fluoromethyl-phenyl sulfone in 60 mL of abs.
tetrahydrofuran were added at -78 C 5.92 mL (5.92 mmol) of a 1M solution of
lithiumbis(trinectiviailyd) protie in vetabyditeduianl dhhenixdspevias sdedliaritesn-a8i@izefore being
guenched iti ' ley | twice with
o0 mL of B D G S e, Trered.
and concefmaté@eireeaeg@magw@zie@g!%fﬁr@ére@éqiﬂe%%bahav@aﬂ%?gqh‘ﬁrﬁﬁwethod P).
Detected niasfs-4 Haeindvy-isdalinBiirg dgthyl-propane-2-sulfinic acid
[1-(8-ethy1-1,4-dioxa-spiro[4.5)dec-8-y1)-2-fluoro20 ethyl]-amide (53) and 2-Methyl-propane-2-sulfinic
acid [2-benzenesulfony1-1-(8-ethyl- 1 4-dioxa-spiro[4.5]clec-8-y1)-ethyll-amide (54) WO
2009/156(2%9@,5_0 F50P9/004420 1.0 9(2.10 mmo|)sHersgthyl-propane-2-gylfinic geilad
[2-benzenegsulfonyl-1-(8-ethyll,4-dioxa-spiro[4.5)deg-8-y1)-2-fluorq-ethylkamide (52) was ¢issolved in
30 mL of dr?/‘P% m fcglsrﬁ%ic sodiu 1@ én?/ve ‘e added. The
suspension g¥as 2%-§-Modium |mercury amalgam (5% imercury).
The reaction mix eﬁt{@ '?_gi;)?{_?ﬁ sodium almalgam wer¢ added.
After stirrirjg for 7 YO EETS 2 ion. ed from the solids| evaporated to
dryness and the reside partitioned 10 between 50 mlcabikrme and 100 mL of diethylether] The
organic layer was dried over sodium s [,f}])hate, filtereg@ihcnrtentrated in vacuo. Rurification by flash
chromatography |(Si02, 0% --> 100% ethyl acetate in®A@ptane) yielded 296 mg of 58 [Rt = Q.81 min
(Method P). Detdcted mass: 336,4 (M+H+)] and 96 [mgnefesii{1:21 1 282

ethanol and 895 mg (6.31 mmol)

mi ethod P). Detected
mass: 458|3 (M+H+. 15C) 3y(1- fl oro-ethy;«g‘m@ﬂrﬂh@%lc hexano ?565%/' NHZ OH i 99 mg of
55 were synthesizad.as mixixe of sterebisdomers as Wﬁ%’é%ride from 236 mg|(704 pmol) of 53
using the grotocal desgribed for the syntf |5, of com‘;ﬁ’ ogfﬁéﬂ_ - Rt =0.09, 0.14 min (Method P).
Detected mass: 190.3(1M+H+). WO @1%0993@ 26839/004420 103 The fpllowing products
were syntrlesizec as their respective hy®lrochlorides tm& similar fashion as described for the alternative
synthesis of-Exampte-t-tStepdand-e)starting-fronTthe respective-aminoatcohotfs; prepared as
described above and 7-chloro-6- 5fluoro-1-methoxy-isoguinoline (4). Ex.- No.

Example 98: 6-[4-(1-amino-3-methoxy-propyi}-4-ethyl-cyclohexyloxyl-7-chioro-2H-

10  isoquinolin-1-one

a) 2-Methyl-propane-2-sulfinic acid [1-(8-ethyl-1,4-dioxa-spiro[4.5]dec-8-yl}-allyl]-amide
(37)



Product Chemical Name [M+Ht] RI [mm] Method 95 ..---110 HN CI cis-6-[4-(1-
Am|no-2-f|uoro%jtg%lg-4-ethylcyclohexyloxy]- 7-chloro-2Hisoquinolin-1- ope 2}%932,0 4N

trans-6-[4-(1-‘Xmmof?-(ﬁlgjgoroethyl)-4-ethyl-cyclohexyloxyl-?-chIoro-2Hisoqum

10

15

20

25

104

Under argon, 2.00 g (6.64 mmol) of 2-methyl-propane-2-sulfinic acid 1-(8-ethyl-1,4-
dioxa-spiro[4.5]dec-8-yl}-methylideneamide (prepared from 8-ethyl-1,4-dioxa-
spirol4.5]decane-8-carbonitrile using the protocel described for the synthesis of 19)
were dissolved in 5 mL of absolute tetrahydrofuran. Then, 7.30 mL (7.30 mmol) of
vinylmagnesium bromide (1M in tetrahydrofuran) were added dropwise at 0 °C and the
reaction mixture was stirred for 17h at room temperature. Another 16.6 ml (16.6
mmol) of vinylmagnesium bromide (1M in tetrahydrofuran) were added and the mixture
stirred for 2h 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 organic layer was dried over magnesium sulphate, filtered, and
concentrated in vacuo. The crude product was purified by flash chromatography (SiO»,
0% — 100% ethyl acetate in heptane) to yield 1.30 g of the title compound 57 as
mixture of diastereoisomers. Ry= 2.19, 2.26 min (Method N). Detected mass: 330.2
(M+H"),

b) 2-Methyl-propane-2-sulfinic acid [1-(8-ethyl-1,4-dioxa-spiro[4.5}dec-8-yl)-3-methoxy-
propyll-amide (58)

=0

N
/
Iz

o 0O

\_/

10.2 mL (5.46 mmol) of a 0.5M solution of 8-BBN in tetrahydrofuran were added to a
solution of 600 mg (1.82 mmaol) of 2-methyl-propane-2-sulfinic acid [1-(8-ethyl-1,4-
dioxa-spiro[4.5]dec-8-yi)-allyl}-amide (57) in 5 mL THF at 0 °C. The reaction mixture
was allowed to warm to room temperature over night, before being cooled to 0 °C.
Then, 13.5 mL of 3M aqueous sodium hydroxide and 13.5 ml of 30% agueous
hydrogen peroxide were added slowly, and the mixture was stirred for 16 h at room
temperature. The mixture was extracted twice with 50 mL of ethyl acetate, washed with

96 HNIP F

olin-1- one 367.1



| 1.66 N r-NH2 Example 98:

6-14-(1-amin propyO -4-ethyl-cyclohexyloxy]-7-chloro- 2H10!L§99HH% I . ea)
2-Methyl- pror(){gﬁeg-a ﬁé%(nc acid [1-(8-ethyl-1,4-dioxa-spiro[4.5]clec-8-y1)-ally &é% 4e%(157) e

2009/156099PCT/EP21109/004420 104 Under argon, 2.00 g (6.64 mmol) of
2-methyl-propane-2-sulfinic acid 1-(8-ethyl-1,4- dié%a-spiro[4.5]dec-8-y1)-methylideneamide (prepared
from 8-ethyl-1,4-dioxaspiro[4.5]clecane-8-carbonitrile using the protocol described for the synthesis of
19) were dissolved in 5 mL of absolute tetrahydrofuran. Then, 7. 3%%3(‘3 30 mmol) of 5
vinylmagn&éifh B%W%aé?iﬁ?mf?éﬁ%ﬁ%f%m%&%%‘&g f ¥eRAYRESISction mixture

was stirredsidpiiath atdammctsringiedhioneaciknother 16.6 mL (16.6 mmol) of vinylmagnesium bromide

(IMin te”%‘?)@éﬂitl%&&\é%f%vag%@&8\09&*}?@%%&%%!&5?%%@98&&%@!&%&?‘&8% The reaction

mixture was cooled to O C and 15 mL of saturated aqueous sodium sulphate solufion were added. The

suspen5|oﬁ%Wl@créﬁsd%Kééﬁé“m@)&ﬁﬁ?ﬁ@lﬁm%% &0ck B ambdgtrabusiebumshake, filtered,
and conceptratethie s@pensbhaseiigimp firgovam puehastbyiflgsh shmerontotikanyetside, 0% ->

0
R = 2.10, 2SR el g R g e S T B B B i acid
[1-(8- ethylaomgm@umm{mts]dewé%m;u@fﬁ%mmbfémomﬁtber(%aoerfmgqﬁﬁ (5.46 mmol) of a 0.5M
solution of %%M@H@%MW%WQ@@Q%%Q@@&Q{W APGrsR@élsBRABMBE)
2-methyl- prog%naedg auJ!tWéCrs.%:cI:tloH rsli?xt%trg was evaporated to dryness to give 655 mg of the
10 title compound 58 in a purity sufficient for further conversion. Ry = 0.85 min (Method P).

Detected mass: 362.3 (M+H").

c) 4-(1-Amino-3-methoxy-propyl)-4-ethyl-cyclochexanol {(59)

~
O

H,N

CH

15 60 mg of 4-(1-Amino-3-methoxy-propyl)-4-ethyl-cyclohexanol (58) as mixture of
diastereomers were prepared as hydrochloride using a procedure similar to the one
described for the synthesis of 21, starting with 315 mg of 2-methyl-propane-2-sulfinic
acid [1-(8-ethyl-1,4-dioxa-spiro[4.5]dec-8-yl)-3-methoxy-propyl}-amide (58).
R¢= 0.20, 0.39 min (Method P). Detected mass: 216.2 (M+H").

20
d) 6—[4-(1—amino—3—methoxy-propyi)~—4~éthyl~cyciohexyloxy}—7~chEoro~2H—isoquinoiin-1-
one (Example 98)



dioxa-spiro[4.5]clec-8-y1)-allylyamide (57) in 5 mL THE at 0 C. The reaction mixture was allowed to
warm to roo over night, before being cooled to O C. The agueous
sodium hydrrcr)];'z% g%?}é%ﬁgg% mL of 30% aqueous hydrogen peroxide were aﬁ@g‘% %M and the
mixture was stirred for 16 h at room 25 temperature. The mixture was extracted twice with 50 mL of
ethyl acetate, washed with WO 2009/156099PC T#P2009/004420 105 water (30 mL) and saturated
sodium chloride solution (30 mL), dried over magnesium sulphate and concentrated in vacua. The
crude alcohol was dissolved in 9 mL of tetrahydré)furan and added slowly to a suspension of 145 mg

30 min, then 339 pL (5.45 mmo)) of i ane w ded. The reaction mixture was stirred at
room temperature over a period 01" 20t an ]
added. Then, 30 mL of methanol anfi 15 mL of aqueous agmoRium hydrOX|de solution (33%) were

added. The reaction mixture was evaporated to drynes3A8 give 6554ng of the 10title compound 58 in
a purity sufficient for further conversion. Rt= 0.85 min (Method P). Detected mass: 362.3 (M+1-14). c)

4-(1- AminoE%dH)%‘iQ@@’vPJé’Q%%fbﬁi@ﬁl AP RN e oA QEscrabed for the
4-(1-Amino-3-methoxy-propyl)-4- ethé?mﬁl ohexanol (59) as mixtur ‘? iastereomers were prepared

as hydrochfgatisRyainrssal Fetimfal BRE A 0Bt W&lé”s@ef?ﬂ starting with
315 mg of gromilettgpapacPewfini¢i®idnd 53.9 mg of 7-chloro-6-flucro-1-methoxy-

(BB Lot &waﬁﬂné@rq%%é %r%&éa@ma@fse%ﬂwgmmﬁacﬁ&n@e% 0.39 min (Method

P). Detect ass: 21

644-(1- am.ﬁ&@%eﬁﬁaﬁw@@m a%taweyﬁméﬁﬁdnm-@ﬁa%bwr%%ﬁﬁdﬂﬁ% 8Re-fExample 98)
WO 2009/1R6R99PCT/EP2009/004420 106 Example 98 was synthesized using the reaction
sequence as described for the alternative synthesis of Example 1 (step d and e). 60 mg. of
4-(1-Amino-3-methoxypropy1)-4-ethyl-cyclohexanol (59) and 53.9 mg of 7-chloro-6-fluoro-1-methoxy-
5 isoquinoline (4) were used to give 43 mg of Example 98 as hydrochloride. Stereochemistry was not

assg ?4? Czl anpldguitiMetng ”‘é'la"latq;tﬂfﬁhﬂ;unﬂsth ﬁéﬁg%QfMgﬁdldﬂnééﬁéiM{y@-%
cis- -amino o-tetra iopyran-
Cycionexy TP BRI AL ALy e o

cis-(114-(7-Chloro-1-methoxy-isoquinolin-6- yloxy)-1-(tetrahydro-thiopyran-4-y1)-
cyclohexygzprapyihaarnamiaAqidardRy Rt bkRM-yloxy)-1-(tetrahydro-thiopyran-4-yl)-
cyclohexyil-propyl}-carbamic acid tert-butyl ester (60)

e

To a solution of 61 mg (136 pumol) of cis-1-[4-(7-chioro-1-methoxy-iscquinelin-6-yloxy)-

15

1-(tetrahydro-thiopyran-4-yl)-cyclohexyl]-propylamine [prepared from cis-4-(1-amino-
propyl)-4-(tetrahydro-thiopyran-4-yl)-cyclohexanol and 7-chloro-6-fluoro-1-methoxy-
isoquinoline (4) in a similar fashion as described for the alternative synthesis of

20 Example 1] in 2 mL of dichloromethane were added 28.2 pi. (20.6 mg, 204 pmol) of
triethylamine and 44.4 mg (204 pmol) of di-tert-butyl-dicarbonate, and the mixiure was
stirred overnight at room temperature. The reaction mixture was evaporated, taken up
in diethylether, filtered over celite and the filirate was concentrated /in vacuo to give 76



15 To a solution of 61 mg (136'pmol) of cis-144-(7-chloro-1-methoxy-isoquinolin-6-yloxy)-
1-(tetrahydro-thigpyran-4-y1)-cyclohexyl]-propylamine [prepared from .t roaq00/004420
cis-4-(1-amin‘ovig)ﬂrgepéé%}ﬁ?tetrahydro-thiopyran-4-y1)-cyc|ohexanol and-
7-chloro-6-fluoro-1-methoxyisoquinoline (4) in a similar fashion as described for the alternative
synthesis of 20 Example 1] in 2 mL of dichloroméffane were added 28.2 pL (20.6 mg, 204 pmol) of
triethylamine and 44.4 mg (204 pmol) of di-tert-butyl-dicarbonate, and the mixture was stirred

overnight at room temperature. The reactjon rpixture w vaporated,.taken up jn.diethylether, filtered
over celite'Rﬂ(?ftm?ﬁiHgfé)m%%u&%g&Pﬁgféasfi!?l{%%ﬁ?of%%élvee e(ygsen- Ro=H 0 i |
2009/156098EUDE EXP A0S0 064 4265 (Breg (MthE)title compound in a purity sufficient for further
conversion. Rt = 1.06 min (Method Q). Detected mass: 549.2 (M+1-111). b)
Ccis-6-[4-(1-amino-propy1)-4-(1,1-dioxo-tetrahydrothiopyran-4-y1)-cyclohexyloxy]-7- 5

Chioro. 21+ TN SEENER BLRRH b o) G SR S RO oo o 7

cis-{148- (Tl aroH-ineifioxsyrisoonin@imbnogg)-1-
(tetrahydro-thiopyran-4-y1)-cyclohexyg-propyl}-carbamic acid tert-butyl ester (60) in 3 mL of absolute
dichloromethane was treated at 0 C with a.sslutioRQf g 415 10 pmol) of m-chloroperbenzoic

saturated aqueous sodium bicarbonaté solution and brine¢driec
and 15 evaporated. After purification by flash chromatograghy (8102, 0% -) 30% methanol in
dichloromethane) to yield 36 mg of (1-[cis-4-(7-chIoro-l-meth@?x?ii%oquinoIin-6-onxy)-
1-(1,1-dioxo-tetrahydro-thiopyran-4-y1)-cyclohexyll-propyl1}-c@bamic acid tert-butyl ester, the product

was dissolved in.2 m a 1:1 mixture,of 2-prqpan d IN,agueous h [ ' d heated in
the microm/%\?é’llfgpgc?ﬁé ré‘?l%aggdj;'q‘ﬁécg& ‘%@E{%ﬁ rﬁlrJ( JPé1W%%%Sa —6%/% e'%% %‘r%ﬁ%%%ﬁéd from
water twiceiglrghye2ithinpyihd-illcrdaissutioEvinssomoicacik ngdrebhrier®R) © .17 min
(Meéhad((f}gPﬁ%ﬁ@gh@%ﬁ%ﬂﬁ%ﬁ&%?&&#@@% inlﬁolQQwim_ a slp!u]t-ion of 102 mg C()415
cis-6-[4-(1-Amino-ethyl)-4-propyl-cyclohexyloxy]-7-chloro-isogujnolin-1- ylamine :

2005/ B608GISB FHEPONESIRORESE TR 1o B SRR R 2 AR e (61)
solution of w#kgt(Rfe3 ahmoth ¢éTipetiweddtBivorisenRAcihoDwatriov@piaduizo andshef

benzotriflugride was treated with 15-9imbs nlditricramuiahef 1hd-Bahinmaine aaslcrgiad to 0 C.

Then, 17.3 g (53.1 mmol) of p-toluenesulfonic anhydride were slowly added ortlogwise with

temperaturd¥Eashea it 2 fhtMegursHRtHR Rl sediaitie AemiaYLARE POHERES before

being coolem#a:f Giantonaashet fiéhrahd Bk noined) oviterdymytamires phet8, ABege@8r8 mmol) of

p-tolu;?g es‘é!@%BE‘%a?QQ.VRHQF pwgfrlgation by flash chromatography (SiOz, 0% — 30% methanol in
dichloromethane) to yield 36 mg of {1-{cis-4-(7-chloro-1-methoxy-isoquinolin-G-yloxy)-
1-(1,1-dioxo-tetrahydro-thiopyran-4-yl)-cyclohexyll-propyl}-carbamic acid tert-buty!

ester, the product was dissolved in 2 mL of a 1:1 mixture of 2-propanol and 1N

over magnesium sulphate, filtered

aqueous hydrochleric acid and heated in the microwave for 30 min at 100 °C. The

20 reaction mixture was evaporated and iyophilized from water twice to give 21 mg of the
title compound (Example 99) as its hydrochloride. R = 1.17 min (Method G). Detected
mass: 467.2 (M+H").

25 Example 100: cis-6-[4-(1-Amino-ethyl}-4-propyl-cyclohexyloxy]-7-chioro-isoquinolin-1-

ylamine



10 added. The reaction mixture was stirred for 24h at room temperature, then concentrated and
partitioned be\gv(\gez%@ &%995”" of water and 150 mL of dichloromethane. 'H&%, SEeGe separated and
the organic phaseé was washed eight times with 3N aqueous sodium hydroxide, dried over magnesium
sulphate, filtered and evaporated to dryness. The crude product was purified twice by silica gel 15
chromatography (dichloromethane:methanol) to §&#& 277 mg of pure desired product (61) and 714 mg
of the product slightly contaminated with p-toluenesulfonic acid. Rt = 2.35 min (Method C). Detected
mass: 253.1%/|+Flt . b . oo )
cis-644-(1-X HEQEW%&%%‘W[M‘&WMT?}33“18%'—'7?0(8&?nolin-l-ylamine 20 (Example 100) 28
mg of Example 100 were obtained following geeactigmn-segdrence similar to the one used for the

- # mg (396 pmol) of
4-(1-amino-ethyl)-4-propyl-cyclohexanol andNtQQ0 g mol) of tert-butyl-(7- WO
nolin-1-yl)-amine (61). R = 2.26 min
(Method C). Detected mass: 362.3 (M+H Khtample 101 and 102:
613-(1-Amino-propyl)-3-propyI-cycIopentZ?X]S-chloro-ZH5isoquino|in-1-one a)
1-cyano-1-propylcyclopent-3-ene (62) N LDA (276 mL, 553 mmol 2M in THF) was added dropwise at
-78 C under argon to a 10 stirred solution of valeronitrile (209, 25.3 mL, 241 mmol) in THF (250 mL)

and then stjrred for 1 inutes. .IT'he reaction mixt was th arme room.t rature and
stirred for g‘fﬁ??ﬁté? é%&ﬂt@é'%ﬂ‘en?%ggﬁnéc{@q?gé C, s~ ?§§ﬂ%‘§%ga§%iﬁ% @6%8% mL) was
added Sropiismovisfluoidsrwas draatethweith i@ Renititidd! for 1Rmmek of Teitbvidemeng a9dllowed to

warm to rogmyteparaturenandiwasdiies shirsshrridtntSulibriceataRasaEeRsiigd by gentle

addition to 150 mL ice cold water and followed by extraction with methyl tert butyl ether. Evaporation
gave 47.5 ngrPBFE\WBﬁ'ﬁIthéﬁmeﬁ?gfﬁ?aﬁ%w}lﬁgffz) af%ﬁ%‘é'&v“g'gf,% %X“éagts %rgr/eelfllow oil which

was used \withmor fiertiperaturd tatithh, 26t re-teiagninomdisy 0)-C-propnofiots BePid- €2 163) NH2
1-cyano-1-prapyley el pETSh 83% g38q ﬁs%mm@% WiEs-dierelaskiniolanadde Wik and ethyl

&
magnesium bromide (11.2Z mL, 33.7 mmol, 3M in ether) added. After 25 stirring for 30 minutes at 90 C,
the reftioAYABAUTESVES RS CEPAHE Yt URSRI < oA e EMBRTEIER (B8ML), followed by sodium
borohydridedf2inag:dl Zneh pet)tidrize ottereni@d warnfedhterrandnitimpleegture and stirred overnight.

The white %lfl&ﬁg%ﬁix%ﬂtane. The phases were separated and the organic phase was washed
eight times with 3N aqueous sodium hydroxide, dried over magnesium suiphate,

filtered and evaporated to dryness. The crude product was purified twice by silica gel
15 chromatography (dichioromethane:methanol) to give 277 mg of pure desired product

(61) and 714 mg of the product slightly contaminated with p-toluenesulfonic acid.

R; = 2.35 min (Method C). Detected mass: 253.1 (M+H").

b) cis-6-[4-(1-Amino-ethyi)-4-propyl-cyclohexyloxy}-7-chloro-isoquinoiin-1-ylamine
20 (Example 100}

= O
N
N cl NH,
NH

2

28 mg of Example 100 were obtained following a reaction sequence similar to the one
used for the synthesis of Example 1 (step d and e}, starting from 73.4 mg (396 umal) of
4-(1-amino-ethy!)-4-propyl-cyclohexanol and 100 mg (0.40 mmol} of tert-butyl-(7-



WO 2009/156099PCT/EP2009/004420 110 was treated with sodium hydroxide solution (aqueous,

1M), filtered through celite and then extracted with dichloromethane/iso QRa9 IQ;{%:A%The filtrate was
washed with &&%%)Pélrls”lﬁg%ane. The organic phase was washed with brir?é, %%e@ over sodium sulphate
and evaporated to give 3.8 g of a yellow oil. This was taken up in 5 dichloromethane and extracted
twice with hydrochloric acid (2M). The aqueous 1&$8r was made basic with sodium hydroxide solution
(6M) and extracted with dichloromethane. Evaporation gave 1.38 g of desired product as a yellow oll

which was used without further purification. 10¢) 1-(1-amingpropyl)-1- ylcyclopentan-3-ol (64) OH
NH2 1-(1-a‘“rhi%’p?(fbﬂ?fﬁ%‘ﬂBM’Wélﬁﬁéﬂﬁ@-%ﬁgeﬁa%‘, iﬁggﬁﬁﬁéﬁﬁ §§£%‘1€%edo‘ﬂ?ﬁﬁ% (15mL) at
0C under azg@s3. (BBt#dhe (9.1mL, 9.07mmol, 1M in THF) was added dropwise over 10 minutes. The
reaction mixture was allowed to warm to room 15 temperature before stirring overnight: After cooling to
0 C, water was added (4 mL), followed by hydrogen peroxide (5.8 mL, 30% solution in water) and
sodium hydrsamrresHR (G02 Al 3 rAmneorro Rt ERI PERACIIRERG S EHHIRRE the mixture was
extracted wihathiracaiage, dried over sodium sulphate and evaporated to give 1.54 g of desired
product as a mixture of isomers. Fit = 0.81, 0.84, 0.88 min (Method M). 20 Detected mass: 186.2
(M+H+). d)113-(7-chloro-1-methoxyisoquinolin-6-yloxy)-cyclopenty1]-1-propyl-propylamines (65 and
66) WO 28D/5s609bPrryEPopenbG4enn(EZ)
143-(7-chloro-1-methoxyisoguinolin-6-yloxy)-cyclo 1]-1-propyl-propylamines (65 and 66) were
prepared as a mixture of isomers from 1-(1-amino 1)-1- propylcyclopentan-3-ol (64) and
7-chloro-6-fluoro-1-methoxyisoguinoline (4) as.desc¢kided for the alternative synthesis of Example 1,
step d. Rt = 1.51 min (Method G). 5 Detectéd mass: 3742, (M+W) and Rt = 1.56 min (Method G).
Detected mass: 377.2 (M4-1-1+). e) ' _
643-(1-AmibDANETH/ k355D pyrholy2id e MoKy Wa< htiviad 2irbmeigaiablirs T nedéhagyids 401 and 102)
200 03 -(15@7398551598#%}@&:@&%%};@%9@@@%Z;%@W&hlﬁoﬂqmgﬁb'mﬁwle 101 and
xample 102 were prepared from 143-(/-chloro-1-methoxyisoguinolin-6-
yloxy)-cyclGHERE L 18 BB rOPSEHRRHES BEEHIE B8R YGITRS 5 8t IRTRRA R e rnative
synthesis oftsample furgiene. Mhatds3Bfmircivieitas-3) ~Detested-tiassrdi@ss. 3(M+d,-11 and R, =
0:94 min (Mehod M-DEIpEed MAsRa 3035 MiEL-E a3 SOMPIERNRHRANR S i anure of
isomers, refative stereochemistry ' was not assigned. xample :
614-(1-Amihbepropy e wagifilRweh s waey SRRy SRperatiis epd s sopm bRl PsHRIZHomer 1)

15  The reaction was quenched by gentie addition to 150 mL ice cold water and followed

by exiraction with methyl tert buty! ether. Evaporation gave 47.5 g of an orange oil.
Vacuum distillation 0.2-16 mbar, 55-105 °C gave 2.3 g of a yellow oil which was used

without further purification.

20  b) 1-(1-aminopropyl)-1-propylcyclopent-3-ene (63)

NH,

1-cyano-1-propyicyclopent-3-ene (62, 2.3 g, 16.9 mmol) was dissoived in toluene (15
mL) and ethyl magnesium bromide (11.2 mL, 33.7 mmol, 3M in ether) added. After

25  stirring for 30 minutes at 90 °C, the reaction mixture was cooled and added dropwise
to ice cold methano! (66 mL), followed by sodium borohydride (638 mg, 17 mmol). The
mixture was warmed to room temperature and stirred overnight. The white suspension



a) N-Methoxy-N-methyI-Z-trifIuoromethyliacrylarhide (67) 1 WO 2009/156099PCT/EP2009/004420
112 16.6 g (167 Ii %N,O-dimethylhydroxylamine hydrochloride we {a g in 900 ml of
CH2CI2 and é@ol%r%% 6(? mmol) of N,N-diisopropylethylamine added d%ﬁf:/}vﬂ}%%&ag g ?Qhe resulting
solution was added dropwise to a solution of 20.0g (143 mmol) of 2-(trifluoromethyl)propenoic acid in
500 ml of CH2CI2 at -40C. Afterwards, 5 34.5g (162 mmol) of N,N'-dicyclohexylcarbodiimide were
added and the mixture stirred at 0 C for 16 h. The resulting suspension was then filtrated and the

filtrate carefully evaporated (the desired product is volatile!). Afterwards, 100 m| of n-pentane were
added and ¥3& YERIRSheIBLSOmHIy By PesprfG Sfulon @ﬂ‘rﬁﬂg?‘?ﬁ Hﬁ)gﬁﬁ[ﬁgt R@%&Eﬁﬁ%ﬁ% was removed

by filtrationtHdse éﬂﬂa@&@a&thdi&itﬂ@mﬂmﬁe@p@@bkﬁmaloﬁhamwm wicwgiabwighethyl
acetate/n-peANG e huigldefL S9,a1 gﬁ%&?@é@%ﬁgﬂ%%tﬁkﬁr%?@rféﬁ%%g%rﬁ)' b)

4-0xo-1-trifluoromethyl-cyclohexanecarboxylic acid methoxy-methyl-amide (68) F 0 0 15 21.8 g (119
mmol) of NSM%?HE&?N-?Héﬂ%?ﬁ@%tﬂ%%rﬁémfa%mm@é-(@'?'féﬂ‘ﬁfé%‘;‘frh‘rlf:(ﬁ@.6 mmol) of
2-(trimethylsiiawydrhstrautagditnedareteonives anch dideathiode 3dpo(linnsThaehpitiomyers treated at
120 C under_microwave irradiation for 2h, The combi tiQn. pr. ere then diluted using 150
ol of THE, 100 TR bt e e e e B et
temperaturdich@ifmatRanesExaporakienaaresexéra abdesired riedisctiama YiowPibreiR ViRfetate each,
dried using MaSakand svdRpmiatiRivield 18.0 g, used without further purification. Rt = 0.72 min
(Method P). 25 c) 4-Hydroxy-1-trifluoromethyl-cyclohexanecarboxylic acid methoxy-methyl-amide (69)
WO 2009/156099PCT/EP2009/004420 113 OH 18.0 g (71.1 mmol) of

4-0xo10-trife) drdtrathigbrasivhdxpragydsosytotaoid-méd8doxymethyl-amide (68) were dissolved in 350
ml of anhydrous ethanol and 2.96 g (78.2 mmol) of NaR¥i¢ were added portionwise at -70C. The
mixture was then stirred for 1h 5 at ambient temperatyre, followed by addition of 500 ml of water.
Initially, the pH was then adjusted to pH=4-5 usi @ 0% aqueous HCI-solution to remove remaining
NaBH4. Afterwards, the pH was adjusted to pH=8»sing saturated aqueous NaHCOS3- solution and the
ethanol was evaporated. The residual solution was exfracted three times using 300m1 of ethyl acetate
each. Afterwards, the organic layer was washed 10 usifg 300m1 of a saturated aqueous
NaCl-solution, dried over MgSO4 and evaporated. Chromatography on.silica gel using ethyl
acetate/n-heptzameipasesdls ooregryiaglarenicaieréed ditechimmpdMaoresayrthifsliEbmer of

unknown cofiguyatiordkaé: GRyBHN KMaH0G Rl 3 7mmotl, 1M in THF) was added

e By el ek DS U R IRSALRGLN Al RSy methyt-amice

15  temperature before stirring overnight. After cooling to 0 °C, water was added (4 mL),
foliowed by hydrogen peroxide (5.8 mbL, 30% solution in water) and sodium hydroxide
solution (9.1 mL, 1M agqueous solution). After stirring for 5 minutes the mixture was
extracted with ethy! acetate, dried over sodium sulphate and evaporated to give 1.54 g
of desired product as a mixture of isomers. R¢= 0.81, 0.84, 0.88 min (Method M).

20 Detected mass: 186.2 (M+H").

d) 1-[3-(7-chloro-1-methoxyisoquinolin-6-yloxy)-cyclopentyl}-1-propyl-propylamines (65

and 66)
NH,
OO
N F cl
/O



6.00 g (23.5 mmol) of 4-Hydroxy-1-trifluoromethyl-cyclohexanecarboxylic acid methoxy-methyl-amide
(69) were drsaf mI of CH2C12 and 6.8 ml of 2,6- 20lutidine Wg@@ggﬁg]u@tf%mards 6.48 ml
(28.2 mmol) of tert- Buty dimethylsilyl trifluoromethanesutfonate were added at O C and the mixture
allowed to stand at ambient temperature for 16h. The mixture was then diluted using 30 ml of CH2CI2
and WO 2009/156099PCT/EP2009/004420 114W4Ashed successively twice using 30 ml of water,
twice using 30 ml of a 0.1N aqueous HCI solution and once using 30 ml of a saturated aqueous
NaHCO3- solutron respectrvely The o nrc Iayer was then r%yﬁ over and evea%orated to yield

8.40 g. Rt T4 RSB SRIE £ ety 5P PrSey Hropyaines
4-(tert- Butyslrdiﬂetwammy)awmmwmmmhdﬂmmmehmd
methoxy‘"%%ﬂ})gk?ab}%?a% ) Ygf Q%‘P&W@Hﬁb&%@iﬁ@ﬁ%ﬁ@@d uifdifgIfss 28.1m1

(28.1mm ution of diisobutylaluminium hydride in CI-12C12 was added at O% and the
mixture wa@esaRRes a?ﬁﬁeféﬁ%’@?ﬁmegth@@%‘i’fogﬁw/% AqeieBt Bsiuidlon! SPHIRELHh Gbdium
tartrate tetabidradanuese IR hand thaditure sganistiviethtar () aDatattiehttasspgTatdre. 15 The
reaction mi@u was then extracted twice using 50 ml of ethyl acetate each. The organic layer was
dried over 4 and evaporated to give 3.40g of 71. Rt = 0.98 ruin (Method Q). U
2-Methyl-propane-2-sulfinic acid 144-(tert-butyl-dimethyl-silanyloxy)-1- 20

trifluoromegyyd 1%%6'-15&%95@9%%?@!&58%!’0%{[@ 2ARPALHEGEARMbIRPRENS/004420 115 3.20 g
(10.3 mmol) o H%ﬁﬂitgert-%rgéj thyl-silanyloxy)-1-trifluoromethylcyclohexanecarbaldehyde (71) were
dissolved LS A j§ us THF. 1.31g (10.8mmol) of 2-methyl-2-propanesulfinamide and
4.32 ml (20.6 mmol) of titanium (1V) ethoxrde were added and¥Hg mixture heated for 4h at reflux. The
reactron mixture was 5 poured into_Z3n . - : ) ution of NaHCO3 and the

PIS et evaporated toyield 3.90 g of 72. Rt = 1.02 min
(Method Q). 10g) 2-Methyl-propane-2 sulfrnrc acid {1-14-(tert-butyl-dimethyl-silanyloxy)-1-
trifluoygmethyl-cyclohexyll- propylyamﬁie (73) FF 13.4 ml (26.8 mmol) of a 2M solution of

ethymag”%idﬂ%t#ﬁﬁ@% gfﬂmﬂé’ﬁl}’leé @L&rm@ﬂﬁ-r%é\mmﬁ%ﬁ%ﬂy&m@r and cooled

to-78 C. At 't t 15 lut ne-2-sutfini id
144-(tert-bU 1 AHERIRA a%%"f‘%%%%a%ﬁm? T BB RO MR 72 in anhydrous
diethyl ethetoxgscadidedrdytiivisepyterpiattntsccmand @beasiabonnsdi tionkesor toedrfdsithet
temperat“r% RAELHAS: §H§§d‘ég éﬁ@%ﬁl@q'e&&b‘?@?@mﬁ%@. I%Pxormt%a alpaledanmesys

Na2S04-solution was a e organic layer separated, dried
15  363.2 (M+H") and R = 0. 94 min (Method ). Detected mass: 363.3 (M+H").

Both examples were obtained as a mixture of isomers, relative stereochemistry was

not assigned.

Example 103: 6-[4-(1-Amino-propyl)-4-trifluoromethyl-cyclohexyloxyl-7-chloro-2H-

20 isoquinoclin-1-one (lsomer 1)

a) N-Methoxy-N-methyl-2-trifiuoromethyl-acrylamide (67)

O N.
O/
F

FF



20 using M9S0O4 and evaporated to give 3.22g of 73 as an oil, used without further purification. Rt =
1.09 min (Me . -(1-Amino-propyl)-4-trifluoromethyl-cyclohex H2 WO
2009/156099@@%?%8%/004420 116 3.22 g (7,26 mmol) of 2-Methyl%%§§ﬁi@%ﬁﬁﬁnic acid
{144-(tert-butyl-dimethylsilanyloxy)-1-trifluoromethyl-cyclohexyl]-proPylyamide (73) were dissolved
using 200 ml of 2-propanol. 60m1 of a 10% aquedii solution of HCI was added and the mixture was
stirred for 5h at ambient temperature and the mixture allowed to stand at ambient 5 temperature for
16h. Afterwards, 300 ml of a saturated aqueous solution of K2ZHPO4 were added and,the 2-propanol
evaporated 618 HE( PRI WK ARG S G 260 PHPS M PYERENEE4Bh. The organic
layer was di@cw singHAQS @ddartdiavid ptd ateents)\oé M, M-8 grobpvicibydanoile ugkiédvithout further
purification = | - s : :

T (7 -Criaeb e o X THE o Sl ion yms pidest copuiss I solfon 2120.08 (143 16 160
mg (4.00 niATem)si Rkifverenelbybpaegnaimacisin sPbmit Hz&%&hr&ﬁi’ %f g@'W?dd(ia% mmol) of
4-(1-Aminosgrep i BA i simathyia) sivlayraa ¢dihigeiwstohidd adiied. hikeurixturedwas stirred
for In at amhient.temperature. Afterwards, a salution of 282 33 of

7-chloro-6-f r(gz‘qunqegrﬁ'))%—?srga %H’ iﬁ%gffqeﬂsﬁ?lno‘f' ngﬁ?gat%ea& é\?\pt aér?ﬁ?x i rrgfuw"éi(s stirred for 3h
at ambient eeanocted hea tespedaductvainbie hAiteavirids 1 00Tl of &-Pankanie dvatfieous solution

of NaHCO3 giich eviantes e imes Hadne Bo miniethv acpiair Rasherkinrgaeic layer was
washed twice u,sin?%SO ml of water, drjed _usint%%}&?04 and evagﬁﬁrated. Chromatography on silica gel

using ethylPXEERIER WL IEMEVRIIBREH AP RN SRR BReHIVLYRP OIS t-butyimethy!
ethertBhe@anertbgrafty acesicacye \Weldg @ tb§Rarejad e edsned 25/middd %8 gwf Heetate. RE =

0.77 min (Methad BhaWORWGHSRAIMRGHSR3009/004420 117 K)

6-[4-(1-Amino-propyl)-4-trifluoromethyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-l-one (Isomer 1)
(Example 103) 05 229 mg (480 mmol) of ,
144-(7-ChleyotoreethefydentsingleySorexsndetnfino/anaeit yiatbohexdthiyapyiden{dd) (75) were

dissolved using 2 ml of 2-propanol and 2 ml ¢f a 1, aqueous solution of HCI. The mixture was treated
for 1h at 100 C under microwave irradiation. Afterwards, the mixture was diluted using 50 ml of water

and lyophilized to yield 195mg of Examplé ; Nhy@mchloride. IRt = 0.64 min (Method P).
o

Detected 10 mass: 403.10 (M+H4). Example
644-(1-Amino-propyl)-4-trifluoromethyl-cyclo

15 21.8 g (119 mmol) of N-Methoxy-N-methyl-2-trifluoromethyl-acrylamide (67} and 36.1
mi (29.6 mmol) of 2-(trimethylsiloxy)-1,3-butadiene were mixed and divided info 3

xy]-7-chloro-2Hisoquinolin-1-one (Isomer 2)

portions. Each portion was treated at 120 °C under microwave irradiation for 2h. The
combined reaction products were then diluted using 150 m! of THF, 100 ml of a 5%
aqueous solution of HCt was added and stirred for 1h at ambient temperature.

20  Afterwards, the mixture was extracted three times using 200 ml of ethyl acetate each,
dried using MgSQ, and evaporated to yield 18.0 g, used without further purification. Ry
= (0.72 min (Method P).

25 ¢} 4-Hydroxy-1-trifluoromethyl-cyclohexanecarboxylic acid methoxy-methyl-amide (69)



15a) 7-chloro-6-hydroxy-1-methoxyisoquinoline (81) OH CI A solution of sodium trimethylsilanoate
(149.2 mL, 1M j F s added to a solution of 7-chloro-6-fluoro-1- ' inpline (4, 10g,
47.2 mmol) |Wﬁw§%§g?nu under argon. After stirring at 60 C for 24%@%&1%850 Egtgl?on was
evaporated under reduced 20 pressure and then freeze dried to give crude product (20.4 g). This was
dissolved in water and the pH adjusted to pH=6.3.1A light brown precipitate was collected by filtration
and purified by reverse phase chromatography (0 to 4 minutes, 15% WO
2009/156099PCT/EP2009/004420 118 acetgnitrile/water, 4 to 24 minutes 15 to 90% acetonitrile/water
and then 100% acetonitrile) to give 7g of thefdesiréd product Rt = 2.60 min (Method C). Detected
mass: 210.0 (M+H+). 5b) 1-[4-(7-Chloro-E=prethoxy~isogtinglin-6-yloxy)-1-trifluoromethyl-cyclohexyll-
propylamine (76) 790 mg (3.51 mmol) of 4-( i
dissolved using 8.0 ml of anhydrous THE. 1.}

.56 mmol) of triphenylphosphin, 100.58 ml

5 mg (3.51 mmol) of 7- .
chlorol-methoxy-isoquinolin-6-ol (81) were add and the mixture cooled to OC. At this temperature,
0.83 ml (5.26 mmol) of diethyl azodicarboxylate"were added and the mixture stirred for 16h at ambient
temperaturs. AgemvarasmtpohixQuie- wat ddriedivithcCiotiepd teldGiByinchvid shetthoaccessively with
20m1 of a 1N..aqu lut] i ion of NR4CI,
using 20mT((:")'ﬁﬁ\X/élat?a‘%,H §38%a/#{1é9§0%1¥ %#gaas%alt_éégf@ %9%%0%95%5%%%@@ ﬁg&g%ﬁesg;@gt%e% The

organic layemabothaB e weie atdedmoartionyisr alqiedesTdw mikiet ves tsralinisd Rictbrecipitated,
was filieregdiaffrnsht esvprendrs) 161I30¢al B adiid@nuesos mobitieata! Na@ly, Fapsuspension was

extracted three time ing,20m.1 of CH2CI2. The or layer was 20 then dried using MgSO4 and
cvaporated R RN SRS AR e T e B e e S e 11 1196
acetic acidNa8ided iieomardst the ridsirsdadivsled taphis esingsanratodraawiayn/iattied®). Detected

mass, 417 5o b0 ARG RO 2P0/ A 20 alaaam;l@%aggﬁ@%@tg?wé@fm)
-(7-Chloro-1-methoxy-isoguinolin-6-yloxy)-1-trifluoromethyl- cyclohexyll-propylamin were
dissolved &5 Qst‘ﬂ%?og{-'ﬁ}é’ Shw gﬁﬁt%t‘?rﬁ%?%a é#ﬁ%”g@fegﬁé %’éﬁﬂ’&jag/faﬁ%g %?h%gture was
treatetdfor ddingt IO ofralsatoraiesih e tuadialbrsohfiorwdrids, oier Migiide avakedityperatading 50 ml of

water and bopliged B LhdrBeIRkIng SIRSTECoRM HoffandREdE oblPH kT adptected mass
2 célodrless'oii, containing only one cisfirans isomer of unknown configuration. R, = 0.66

min (Method P).

15  d) 4-(tert-Butyl-dimethyi-silanyloxy)-1-triflucromethyl-cyclohexanecarboxylic acid
methoxy-methyl-amide (70)

0
s
Nl
6.00 g (23.5 mmol) of 4-Hydroxy-1-trifluoromethyl-cyclohexanecarboxylic acid
methoxy-methyi-amide (69) were dissolved in 20 ml of CH2Cl; and 6.8 ml of 2,6-
20  |utidine were added. Afterwards, 6.48 ml (28.2 mmol) of tert-butyldimethylsilyl

trifluoromethanesuifonate were added at 0 °C and the mixiure allowed to stand at
ambient temperature for 16h. The mixture was then diluted using 30 ml of CH.Cl; and



Example 111: [4-(1-Amino-propyl)-4-methyl-cyclohexyl1-isoquinolin-6-yl-amine a)
[1-(8-Methyl-1,4-dioxa-spiro[4.5]clec-8-y1)-propyl]-carbamic acid benz ¥4 7509 (414
mmol) of 8-Mﬁ%gﬁ%%ﬁ%xa-spiro[4.5)decane-8-carbonitrile (synthesizéé’| fro%ﬁg)m“%
1,4-dioxa-spiro[4.5]decane-8-carbonitrile and methyl iodide in a similar fashion as described for 5)
were dissolved in 17 mL of absolute tetrahydrofutafe. Then, 20.7 mL (62.1 mmol) of ethylmagnesium
chloride (3M in diethylether) were added dropwise and the reaction mixture was heated to reflux for
8h. After cooling to 0 C, 20 mL of dry 20 methanol were added. After a er'%?}l%of 0 min, 2.56 g (67.7
mmol) of sWaRiee W@’?%W%‘@G@Wﬂ@gﬁﬁfﬁﬁ?hwlﬁ@%%?gm/ﬂﬂd’g T RS ortionwise at
0 C and thelDtigstutowasdtines deing G atirofars téongiechaunes dllseNald Clidnsaiatiafuenched by addition
of 1M aquegu W ' [ - d_vyi th.giet r (150 mL
each). The'¢c rﬁ%ﬁr‘% 'orgadrﬁgi%%%%iée%ég\fv%%é ﬁ?‘.%éﬂ g\%ﬁ%@?ﬁ%ﬁhﬂlﬁ%ﬁ ?ﬁ%ri%ﬁ%gthe 5 solvent
evaporated-4thg &8 8Rine (Behef Rhs dissolved in 115 mL of dry dichloromethane, cooled to - 78
C and $.89 mL (4.28g. 42.3 mmol) of triethylamine and 6.49 mL (6.56 g, 38.4 mmol) of

b Ichlorof t - added. Th tion. mixt d stirred
for 21 T TOB WL SR e W LeATe Rl S co e AR TR

dichloromethane. The combined organféphasesWwere dried over magnesium sulphate, filtered and
concentrated to give the crude product 77, @ rified by by silica gel chromatography
(heptane:ethyl acetate) to give 5.50 g gfpufe desifed pr@iuet (77). Rt = 1.03 min (Method P). Detected
mass: 348.2 (M+H+). 15 b) [1-(1-Methyl-4-g -cyclohe%pryl]-carbamic acid benzyl ester (78)
5.50 g of [1-(8-methyl-1,4-dioxa-spiro[4.5]dec-8-y1)-propylycarbamic acid benzyl ester 20 (77) were
dissolved in 15 mL of a 2:1 mixture of acetone and 6N aqueous hydrochloric acid. The reaction
mixture was stirred for 16h at room temperature, then dropped into 150 mL of saturated aqueous
sodium bicart®gaie gatution.of Be trb@utywiasatbyt it/ ibwge tiribsomtheivhloromethane (100 mL
each)yghe cominaat Stapnic RbaseP A A aYLLMAd B RURLRIG HiiR RSl Al concentrated

to give the Ketone 5 was used directly in the next step. Rt = 0.59 min (Method P). Detected

mass: 304 3nveraus) ThToAlriwardso3dpmhizi-boawb 4 2t salution of
[1-(4-Amingitahaimuayalohesydripedpyti-ab amicaaldedhearcy estbth@ Bixture was stirred at

0°C for 30 minutes. 40 mi of a 10% aqueous solution of potassium sodium fartrate

tetrahydrate were added and the mixture was stirred for 1h at ambient temperature.

15  The reaction mixture was then extracted twice using 50 ml of ethyl acetate each. The
organic layer was dried over MgSO, and evaporated to give 3.40g of 71. Ry = 0.98 min
(Method Q).

f) 2-Methyl-propane-2-sulfinic acid 1-[4-(tert-butyl-dimethyl-silanyloxy)-1-
20 ftrifluoromethyl-cyciohexyll-methylideneamide (72)

v

—Si

/ FE
AN
O



2.109 (6.92 mmol) of the ketone (78) were dissolved in 21 mL of absolute methanol, 5 then 5.34 g
(69.2 mmol) %g%rgpg&w acetate and 435 mg (6.92 mmol) of sodium 9}55}%9&{99&)(%‘19 were added,
and the mixture' was stlrred at room temperature for 16h. 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 organic layer wdd dried over magnesium sulphate, filtered, and
evaporated 10 to give 1.70 g of the title compound 79 in a purity sufficient to be used directly in the
next step. Rt = 0.75 min (Method P). Detected mass; 305.2 (M+ ,ﬁ g

(1-(4- (Isoqélﬁgl%(%oﬁiﬁﬂwg)q %@WH%IBW&%Y'@@M? AR REEM 2y ester (80) 0 150 In 2
mL of absalythekereavest divsiel (@) Wadanlis 6468/ oo B i ofrepibpdioino it 1781g1g (577 pmol)
of [L-(4-aminp el sMRGH W £XAARN BBRRULGABAING Sri85 o BB Bf thadaunaNy 21 pmo) of

cesium car onate e solution was degassed twice, then 3.24 mg ;}( 44 mol of palla |um acetate

and 13.5 nftifexide verpradtesag: 1%?5‘@1?61‘5%%%%%3%%)31 refigin rﬂ?tl’i?/?%@ﬂer@mﬁ WAR the
reaction Mixsuredias Meatast toskaltdeunit eanp iR EoN seIRHTMLItd thalsecidid he mixture was
evaporated the resid issolved i mL. of dichloromethane and w d%l L of
saturated aqueou%s%ﬁbmts ?c\é?ﬁoﬂg e%‘glﬁ |o# "“The \368 %Bbe/igggga g@ /éléﬂé@%g 20 122
organic phesehwBsecpraanivéaveragnediied seipmhMaSilicrad eveneeaiadied st poFimeef By silica gel
chromatogggrhy ddiglirnaigteas:methanol) to give 66 mg of the pure desired product. Rt = 1.32 min
(Method 0). Detected mass: 432.3 (M+H+). 5e)
[4-(1-Amino-propyl)-4-methyl-cyclohexyl]-isoquinolin-6-yl-amine (Example 111) NH2 66 mg (153
pmol)16f {1g¥i2(idetpyirpinadiei2raitio)ic acid i iy[citeldietyiidPnethyt bilaaylramid acid benzyl ester (80)
were dlsso{MﬁgO%,ﬁQ{p.,ﬂlc%lgﬁg B?ﬂ}-%o%%?f palladium on activated charcoal (10%) were
added. The mixture was stirred under a 10 hydrogen atmosphere until conversion was complete. The
catalyst was filtered off and the reaction mixture wgs\evdporated to dryness to give the title compound,
which was purified by reversed phase HPLC (water/ad etonlqlle) to glve 30 mg of pure Example 111 as
its trifluoroacetic acid salt. Rt = 1.02 mi ( ethogd

racemates were separated by HPLC &
determined, the earlier eluting enantioré
2009/156099PCT/E132009/004420 123

13.4 ml (26.8 mmol} of a 2M solution of ethylmagnesium chloride in diethy! ether were

diluted using 8ml of anhydrous diethyl ether and cooled to -78 °C. At that temperature,

15  a solution of 3.7 g (8.95 mmol) of 2-methyl-propane-2-sulfinic acid 1-[4-(tert-butyi-
dimethyl-silanyloxy)-1-triftuoromethyl-cyclohexyl]-methylideneamide (72) in anhydrous
diethy! ether was added dropwise. Afterwards, the mixture was allowed to warm to
ambient temperature and was sfirred for 2h at ambient temperature. 100 mlof a
saturated agueous Na,S0,-solution was added, the organic layer separated, dried

20 using MgSO, and evaporated to give 3.22g of 73 as an oil, used without further
purification. R, = 1.09 min (Method Q).

h) 4-(1-Amino-propyl)-4-trifiucromethyl-cyclohexanol (74)
F NH,

E
F

OH



Example No. Racemate Enantiomer Method Rt chiral [min] 32 Example 26 1 E 8.68 33 Example 26 2

E9.98105 EWQA&%@%J 8.33 106 Example 127113 PCT/EP2009/004420

116

3.22 g (7.26 mmol) of 2-Methyl-propane-2-sulfinic acid {1-[4-(tert-butyl-dimethyl-
sitanyloxy)-1-trifluoromethyi-cyclohexyi]-propyl}-amide (73) were dissolved using 200
mi of 2-propanol. 60ml of a 10% aqueous solution of HC! was added and the mixture
was stirred for 5h at ambient temperature and the mixture allowed to stand at ambient

5 temperature for 16h. Afterwards, 300 ml of a saturated aqueous solution of KzHPO,4
were added and the 2-propanol evaporated. The resulting mixiure was extracted twice
using 100 m! of ethyl acetate each. The organic layer was dried using MgSO, and
evaporated to yield 1.50 g of 74 as an oif, used without further purification. R¢= 0.82
min {Method P).

10

i) 1-[4~(7-Chloro-1-methoxy-isoquinolin-6-yloxy)-1-trifluoromethyl-cyclohexyl}-
propylamine (75)

F NH,

I N O
N O

= Ci
0

15 160 mg {4.00 mmol) of NaH were suspended using 3 mi of DMA and a solution of 300
mg (1.33 mmol) of 4-(1-Amino-propyl)-4-triflucromethyl-cyciohexanol (74) in 3 mil of
DMA added. The mixture was stirred for 1h at ambient temperature. Afterwards, a
solution of 282 mg (1.33 mmol) of 7-chioro-6-fluoro-1-methoxy-isoquinoline in 4 mi of
DMA was added and the mixture was stirred for 3h at ambient temperature. The

20  mixture was then poured into 100mi of a saturated aqueous solution of NaHCO3 and
extracted three times using 50 ml of ethyl acetate each. The organic layer was washed
twice using 50 ml of water, dried using MgSQ, and evaporated. Chromatography on
silica gel using ethyl acetate/n-heptane, followed by chromatography on silica gel using
t-butylmethyl ether/n-heptane 1:1 + 1% acetic acid yielded 162 mg of the desired

25 product as the acetate. Ry = 0.77 min (Method P).



107 Example 34 1 R 6.31 108 Example 34 2 R 8.30 109 Example 16 1 S 6.56 110 Example 16 2 S

10.6 The'enfw 'gmﬂ%@gtained from these examples by separation of {he tasemale Are
cis-644-((S)-1-Amino-propy1)-4-methyl-cyclohexyloxyl-7-chloro-2H-isoquinolin-1-one, 5
Cis-6444(R)-1-Amino-propyl)-4-methyl-cyclohexyloxyl-7-chloro-2H-isoquinolin-1-one,
Cis-6444(S)-1-Amino-propy1)-4-(tetrahydro-pyrai-W-y1)-cyclohexyloxyl-7-chloro-2Hisoquinolin-1-one,
cis-614-((R)-1-Amino-propyl)-4-(tetrahydro-pyran-4-y1)-cyclohexyloxy)-7-chloro-2Hisoquinolin-1-one,
10cis-644-(gR -1-Amino-propyl)-4-ethyl-cyclohexyloxy)-7-chloya-2H-isoqujnolin-1- ne,

cis-6144(SHL B R HAB R A T TSRS e e A B P aiaotin--one
cis-6-(44(S)samenddlapropiediethyl)-4-cycloProPylmethyl-cyclohexyloxy]-7-chloro2H-isoquinolin-1-
one, and cis-644((R)-Amino-cyclopropyl-methyl)-4-cyclopropylmethyl-cyclohexyloxy]-7-chloro-

F NH,

F
- F

0

HN
Cl

0
5 229 mg {480 mmol) of 1-[4-(7-Chloro-1-methoxy-isoquinolin-6-yloxy)-1-trifluoromethyi-
cyclohexyl}-propylamine (75) were dissolved using 2 mi of 2-propanol and 2 mi of a IN
aqueous solution of HCI. The mixture was treated for 1h at 100 °C under microwave
irradiation. Afterwards, the mixture was diluted using 50 mi of water and lyophilized to
yield 195mg of Example 103 as the hydrochloride. R, = (.64 min (Method P). Detected
10 mass: 403.10 (M+H"). |

Example 104: 6-[4-(1-Amino-propyl)-4-frifiucromethyl-cyclohexyloxy]-7-chloro-2H-

isoquinolin-1-one (Isomer 2)

15  a) 7-chloro-6-hydroxy-1-methoxyisoquinoline (81)

I X OH
N
= Cl
o

~

A solution of sodium trimethylsilanoate (149.2 mL, 1M in THF) was added fo a solution
of 7-chloro-6-fluoro-1-methoxyisoquinoline (4, 10g, 47.2 mmol) in DMA (200 mL) under
argon. After stirring at 60 °C for 24 hours, the solution was evaporated under reduced

20 pressure and then freeze dried to give crude product (20.4 g). This was dissolved in
water and the pH adjusted to pH=6.5. A light brown precipitate was collected by

filtration and purified by reverse phase chromatography (0 to 4 minutes, 15%



152H-isoquinolin-1-one. (The enantiomers have not been assigned to "Enantiomer 1" or "Enantiomer

2", respective\l},yg) \%@ 269%9/156099PCT/EP2009/OO4420 124 Method . Stationary phase:
. 1 ) SEF '
5Gradient: FIOW: - \WAaters XBridge C18 ACN+0.05% TFA : H20+0.05% é[’ﬁ%g%%@ﬁn%én) to 5:95(0.3

min) to 95:5(3.5 min) to 95:5(4 min) 1.3 mUmin Method B: 10 Stationary phase:Col '(MC Jsphere
ODS H80 20 x 2 GradientACM: H20+0.05% TFAt18 4:96(0 min) to 95:5(2.0 min) to
95:5(2.4 min) Flow:1 mUmin 15 Method C: Stationary phase:Col YMC Jsphere 33 x 2.1
Gradient:ACN+0.05% TFA : H20+0.05% TFA .. .2:98(0min).to 2:9 in) to 95:5(5min) to
95:5(6.25ArBENHeMWAEMhto gMBIRYED! %ﬁﬁSﬁ&ﬁ?ﬁﬂﬂﬁﬂl‘W&?&E%@é&B@% @%821

Gradient: AdchkoRiftlée) kd\givie T3 @H@83égAd product R, = 2.60 min (Method C). Detected

mass: 210.0 (M+H"),

5 b} 1-J4-(7-Chloro-1-methoxy-isoquinolin-6-yloxy}-1-trifluoromethyl-cyclohexyl}-

propylamine (78)
F NH,
F
F
Y
N
= cl
O

790 mg (3.51 mmol) of 4-(1-Amino-propyl)-4-trifluoromethyl-cyclohexanol (74) were
dissolved using 8.0 mi of anhydrous THF. 1.20 g (4.56 mmol) of triphenyiphosphin,

10 0.58 mi (3.5tmmol) of N,N-diisopropylethylamine, and 735 mg (3.51 mmol) of 7-
chloro1-methoxy-isoquinolin-6-of (81) were added and the mixture cooled to 0°C. At
this temperature, 0.83 ml (5.26 mmol) of diethyl azodicarboxylate were added and the
mixture stirred for 16h at ambient temperature. Afterwards, the mixture was diluted
with 20ml of CH,Cl, and washed successively with 20mi of a 1N aqueouos solution of

15  NaOH, with 20ml of a saturated aqueous solution of NH,Cl, using 20ml of water, and
with 20ml of a saturated aqueous solution of NaCl, respectively. The organic layer was
then treated with 20mi of a 1N aqueous solution of HCL. Crude product precipitated,
was filtered off and resuspended in 20 mi of a 1N agueous solution of NaOH, This
suspension was extracted three times using 20mi of CHxCl» The organic layer was

20 then dried using MgSQ, and evaporated. Chromatography of the residue on silica gel
using t.-butylmethy! ether/n-heptane 1:1 +1% acetic acid yielded 160mg of the desired
product as its acetate. R = 0.79 min (Method P). Detected mass: 417.2 (M+H").

¢) 6-[4-(1-Aminc-propyl)-4-trifluoromethyl-cyciohexyloxyl-7-chioro-2H-isoquinolin-1-one
25 (lsomer 2) (Example 104)



3:97(0min) to 60:40(3.5min) to 98:2(4.0min) to 2598:2(5.0 min) to 3:97(5.2min) to 3:97(6.5min)
Flow:1.3 muUmi thod E: Stationary phase:Chiralpak IA 250x4.6 mm. : EtOH : MeOH
5:1:1+0.1% d%ﬁ]%q&a’}r%%?égﬂow:l mUmin WO 2009/156099PCT/EP200%708%%%52§6@5 1\/Iethod F:
Stationary phase:Luna 3p C18(2) 10 x 2.0 mm Gradient:ACN : H20+0.05% TFA

7:93(0 min) to 95:5(1.2 min) to 95:5(1.4 min) 5FIAW8L.1 mL/min Method G: Stationary phase:Merck
Chromolith fast Grad Gradient:H20+0.05% TEA : ACN+0.035% TFA 1098:2(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) Flow:2 mlimin Method H: 15 Stationary
phase:Waters XBridge C18 Gradient:H20+0.05% gEA: A $.05% TFA 95:5(0 min) to 5:95(3.3 min)
to 5:95(3.85 min) to 95:5(4.3 min) Flow:1.7 mL/mip K

Ci

160 mg (336 mmol) of 1-[4-(7-Chloro-1-methoxy-isoquinolin-6-yioxy)-1-trifluoromethyi-
cyclohexyl]-propylamine (76) were dissolved using 2 ml of 2-propanot and 2 mi of a 1N

5 aqueous solution of HCI. The mixture was treated for 1h at 100°C under microwave
irradiation. Afterwards, the mixture was diluted using 50 ml of water and lyophilized to
yield 154 mg of the desired product. R = 0.66 min (Method P). Detected mass: 403.2
(M+H").

10
Example 111: [4-(1-Amino-propyl)-4-methyl-cyclohexyl}-isoquinolin-6-yl-amine
a) [1-(8-Methyl-1 4-dioxa-spiro[4 .5]dec-8-yi)-propyl]-carbamic acid benzyl ester (77)

EOOlﬁio

15  7.50 g (41.4 mmol) of 8-Methyl-1,4-dioxa-spiro[4.5]decane-8-carbonitrile (synthesized
from 1,4-dioxa-spiroj4.5)decane-8-carbonitrile and methyl iodide in a similar fashion as
described for 5) were dissoived in 17 mL of absolute tetrahydrofurane. Then, 20.7 mL
(62.1 mmol) of ethylmagnesium chloride (3M in diethylether) were added dropwise and
the reaction mixture was heated to reflux for 8h. After cooling to D °C, 20 mL of dry

20  methanol were added. After a period of 10 min, 2.56 g (67.7 mmol} of sodium



Stationary phase:Waters XBridge C18 GradientH20+0.05% TFA : ACN+0.05% TEA 95:5(0 min) to

5:95(3.3 min)&%g'g?gl@ @% min) to 95:5(4 25min) Flow:1.7 mUmin Methgd J.... . =tatigpary phase: 30
Gradient: Waters r’c?ge C18 H20+0.05% TEA : ACN+0.05% TEA 95:5(0 P#]*ml)) {?5:95(2.6 min) to

5:95(3.0 min) to 95:5(3.1 min) to 95:5(4.0 min) 126 Flow:1.7 mUmin Method K:  Stationary phase:
5Gradient: Flow: Waters XBridge C18 H20+0.05%2TFA : ACN+0.05% TFA 95:5(0 min) to 95:5(0.2
min) to 5:95(2.4 min) to 5:95(3.2 min) to 95:5(3.3 min) to 95:5(4.0 min) 1.7 mUmin 10 Method L:
Stationary phase:Merck Chromolith fast Grad Gradient;1-120+0.05% TFA : A((;N+ 05% TFA 98:2(0

min) to 98:296PDYHidPTD s oA ARt B2 GiATIS IS URNS S B2 (B ) 35 Flow:2.4

mUmin Meaibed tdmperature. The reaction was quenched by addition of 1M agueous sodium
hydroxide solution (200 mL) and extracted twice with diethylether (150 mL each). The
combined organic phases were dried over magnesium sulphate, filtered and the
5 solvent evaporated.

The crude amine (8.20 g) was dissolved in 115 mL of dry dichloromethane, cooled to -
78 °C and 5.89 mL (4.28 g, 42.3 mmol) of triethylamine and 6.49 mL (6.56 g, 38.4
mmol) of benzylchloroformate were added. The reaction mixture was wam;]ed {o room
temperature and stirred for 2h. Then, 100 mL of water were added and the mixture

10 was extracted three times with dichloromethane. The combined organic phases were
dried over magnesium sulphate, filtered and concentrated to give the crude product 77,
which was purified by by silica gel chromatography (heptane:ethyl acetate) to give 5.50
g of pure desired product (77). Ry = 1.03 min (Method P}. Detected mass: 348.2
(M+H"Y).

15
b} {1-(1_-Methyi-4-oxo—cyclohexyl)~propyl]-carbamic acid benzyl ester (78)

5.50 g of [1-(B-methyi-1,4-dioxa-spiro[4.5]dec-8-yl)-propyl]-carbamic acid benzyl ester

20 (77) were dissolved in 15 mL of a 2:1 mixture of acetone and 6N agueous hydrochloric
acid. The reaction mixture was stirred for 16h at room temperature, then dropped into
150 mL of saturated aqueous scdium bicarbonate solution. The mixture was extracted
three times with dichioromethane (100 mL each), the combined organic phases were
dried over magnesium sulphate, fittered and concentrated to give the ketone 78, which
25 was used directly in the next step. Ry = 0.59 min (Method P). Detected mass: 304.2
' (M+H".



Stationary phase:Waters Aquity SDS Gradient1-120+0.1% FA: ACN+0.08% FA 2095:5(0 rhin) to

5:95(1.1 min)&%%‘tﬁﬁigﬁ&gin) to 95:5 (1.8min) to 95:5(2.0min) Flow:0.9 %Q%%Q d N: 25
Stationary phase:Waters XBridge C18 Gradient:H20+0.05% TFA : ACN+O0. 5:5(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) Row:1.7 mUmin 30
WO 2009/156099PCT/EP2009/004420 127 MetHGtk O: Stationary phase:Col YMC Jsphere ODS H80
20 x 2 GradientACN : H20+0.05% TEA 4:96(0 min) to 95:5(2.0 min) to 95:5(2.4 min) to 4:96(2.45 min)
Flow:1 mUmin Method P: 10 Stationar%/ phase:Luna 3p C18(2) 10 x 2.0 mm Gradient:ACN :

H20+0.059% TEf-Pae- AT 1Y 5eYBlal o iirh TP Yb S AR AYE He8811 S RiAY Flow: 1.1 mUmin 15

Method Q: Stationary phase:Luna 3p C18(2),10 xy2,

OYN NH,

O

2.10 g (6.92 mmol) of the ketone (78) were dissolved in 21 mL of absolute methanol,
5 then 5.34 g (69.2 mmol) of ammonium acetate and 435 mg (6.92 mmol) of sodium

cyanoborohydride were added, and the mixiure was stirred at room temperature for
16h. 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 organic layer was dried over magnesium sulphate, filtered, and evaporated

10 to give 1.70 g of the title compound 78 in a purity sufficient to be used directly in the
next step. R = 0.75 min (Method P). Detected mass: 305.2 (M+H").

d) {1-{4-(Isoquinolin-6-ylamino)-1-methyl-cyclohexyl]-propyl}-carbamic acid benzyl

ester (80)
H
SOR 0D,
Na O
N

tn 2 mL of absolute toluene were dissolved 100 mg (481 pymol) of 6-bromo-

15

isoguinoling, 176 mg (577 umol) of {1-(4-amino-1-methyi-cyclohexyl)-propyl]-carbamic
acid benzyl ester (79), and 235 mg (721 umol) of cesium carbonate. The solution was
degassed twice, then 3.24 mg (14.4 umol) of palladium acetate and 13.5 mg (21.6

20  umol) of 2,2-bis{diphenylphosphinoc)-1,1'-binaphthy! were added and the reaction
mixture was heated to 100 °C until complete conversion could be observed. The
mixture was evaporated, the residue dissolved in 50 mL of dichloromethane and
washed twice with 50 ml of saturated aqueous sodium bicarbonate solution. The



Gradient:ACN : H20+0.05% TEA 20:80(0 min) to 95:5(0.8 min) to 95:5(1.4 min) to 20:‘80(1.45 20min)
Flow:1.1 mU '8%4 ;19’995 Stationary phase:Chiralpak AD-H/83, 250 &%’ﬁﬁf’% SnsaentMeOH:EtOH
(1:1) + 0.1% diet ?amlne Flow:1 mUmin Detection:249 nM Method S: 30 Stationary phase:Chiralpak
AD-H/55, 250 x 4,6mm. Eluent:MeOH:EtOH (1:1) + 0.1% diethylamine. Flow:1 mUmin 128
Detection:249 nM Method T: Stationary phase:|1A1230 x 4.6 mm 5 Eluent:Heptane:EtOH:MeOH (1:1:1)+
0.1% diethylamine Flow:1 mUmin Detection:249 nM 10 Method U: Stationary phase:Merck Chromolith

fast grad Gradient:Water+0.05%TFA:ACN+0.05%TFA
2 98%2 4 mﬂﬁ?ﬁﬁﬁf@%ﬁﬁﬁlﬂ |f?g over magnesxumosuiphate filtered, concengg?ed rzé%gr% %&O -2 min) to

by silica gel chromatography (dichloromethane:methanol) to give 66 mg of the pure
desired product. Ry = 1.32 min (Method O). Detected mass: 432.3 (M+H"Y).

5 &) [4-(1-Amino-propyl)-4-methyi-cyclohexyll-isoquinolin-6-yl-amine (Example 111)

Sepeh]

66 mg (153 umol) of {1-[4-(Isoquinoiin-6-ylamino)-1 -methyl»cyciohexyt]—propyi}-
carbamic acid benzyl ester (80) were dissolved in 500 ulL of dry methahol and 5 mg of
palladium on activated charcoal (10%) were added. The mixture was stirred under a

10  hydrogen atmosphere until conversion was complete. The catalyst was filiered off and
the reaction mixture was evaporated to dryness to give the title compound, which was
purified by reversed phase HPLC (water/acetonitrile) to give 30 mg of pure Example
111 as its triflucroacetic acid salt. R, = 1.02 min (Method L). Detected mass: 298.2
(M+H™).

15 '

The foliowing racemates were separated by HPLC, using a chiral column. Absolute
stereochemistry was not determined, the earlier eluting enantiomer was designated to

be enantiomer one.
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5
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isoquinolin-

10

15

2H-isoquinolin-{-one.

(The enantiomers have not been assigned to “Enantiomer 1" or “Enantiomer 2",

respectively)

20
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Methods

Method A:

Stationary phase:

Gradient:

Flow:

Method B:

Stationary phase:

Gradient:

Flow:

Method C:

Stationary phase:

Gradient:

Flow:

Method D:

Stationary phase:

Gradient:

Flow:

Method E:

Stationary phase:

Flow:

PCT/EP2009/G04420
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Waters XBridge C18
ACN+0.05% TFA : H0+0.05% TFA

5:95(0 min) to 5:85(0.3 min) to 95:5(3.5 min) to 95:5(4 min)

1.3 mL/min

Col YMC Jsphere CDS HB0 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 mbi/min

Col YMC Jsphere 33 x 2.1

ACN+0.05% TFA : H,0+0.05% TFA

2:98(0min) to 2:98(1min) to 95:5(5min) to 85:5(6.25min)
1 mbL/min

Waters XBridge C18

ACN+0.1% FA : H0+0.08% FA

3:97(0min) to 60:40(3.5min) to 98:2(4.0min) to
98:2(5.0 min) o 3:97(5.2min) to 3:97(6.5min)

1.3 mbL/min

Chiralpak IA 250x4.6 mm
Heptane ;: EtOH : MeOH 5:1:1+0.1% diethyl amine

1 mb/min
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Method F:

Stationary phase:

Gradient:

Flow:

Method G:

Stationary phase:

Gradient;

Flow:

Method H:

Stationary phase:

Gradient:

Flow:

ethod |

Stationary phase:

Gradient:

Flow:

Method J:

Stationary phase:

Gradient:

125

Luna 3p C18(2) 10x 2.0 mm

ACN : H0+0.05% TFA

7:93(0 min) to 95:5(1.2 min) to 95:5(1.4 min}
1.1 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) tc 2:98
(3.2min) to 98:2(3.3min) to 98:2(4 min)

2 mlL/min

Waters XBridge C18
Hz0+0.05% TFA : ACN+0.05% TFA

85:5(0 min) to 5:95(3'.3 min) to 5:95(3.85 min) to 85:5(4.3

min)
1.7 mb/min

Waters XBridge C18
H>0+0.05% TFA : ACN+0.05% TFA

95:5(0 min) to 5:95(3.3 min) to 5:95(3.85 min} to 85:5(4

min)
1.7 mUmin

Waters XBridge C18
H;O+0.05% TFA : ACN+0.05% TFA

95:5(0 min) to 5:95(2.6 min) to 5:95(3.0 min) to 85:5(3.1

min) to 95:5(4.0 min)

PCT/EP2009/004420
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Flow: 1.7 mL/min

Method Kt

Stationary phase: Waters XBridge C18

Gradient: 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 5:95(3.2
min) to 95:5(3.3 min) to 95:5{4.0 min)

Flow: 1.7 mLU/min

Method L.:

Stationary phase: Merck Chromoilith fast Grad

Gradient: Ho0+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} tc 98:2(4 min)

Fiow: 2.4 mbL/min

Method M:

Stationary phase: Waters Aquity SDS

Gradient: Ho0+0.1% FA : ACN+0.08% FA
95:5(0 min) to 5:95(1.1 min) to 5:85(1.7 min} to 85:5
(1.8min) to 85:5(2.0min)

Flow: 0.8 mU/min

Method N:

Stationary phase: Waters XBridge C18

Gradient: H,0+0.05% TFA : ACN+0.05% TFA
95:5(0 min) to 85:5(0.2 min) to 5:85(2.4 min) to 5:85(3.5
min) to 95:5(3.6 min) to 95:5(4.5 min)

Flow: 1.7 mi/min
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Method O:

Stationary phase:

Gradient:

Flow:

Method P:

Stationary phase:

Gradient:

Flow:

Method Q;

Stationary phase:

Gradient:

Flow:

Method R:

Stationary phase:

Eluent:
Flow:

Detection:

Method S:

Stationary phase:

Eluent;

Fiow:

PCT/EP2009/004420
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Col YMC Jsphere ODS H80 20 x 2

ACN : H0+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 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 95:5(1.4 min) fo 7:93(1.45
min)

1.1 mL/min

Luna 3 C18(2) 10x 2.0 mm

ACN : H,0+0.05% TFA

20:80(0 min) to 95:5(0.8 min) to 85:5(1.4 min) to 20:80(1.45
min)

1.1 mUmin

Chiralpak AD-H/83, 250 x 4,6mm.
MeOH:EtOH (1:1) + 0.1% diethylamine.
1 ml/min

249 nM

Chiralpak AD-H/55, 250 x 4,6mm.
MeOH:EtCH (1:1) + 0.1% diethylamine.

1 mL/min
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Detection: 248 nM
Method T:
Stationary phase: A 250 x 4.6 mm
5 Eluent Hepiane: EtOH:MeOH (1:1:1)+
0.1% diethylamine
Flow: 1 mi/min
Detection: 249 nM
10 Method U:
Stationary phase: Merck Chromoilith fast grad
Gradient: Water+0.05%TFAACN+0.05%TFA
88:2(0 min) to 98:2(0.2 min) to 2:98(2.4 min)

Flow 1.3 mL/min
15 '
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1} Determination of Rho kinase inhibition

To measure Rho-kinase inhibition, ICgq values were determined according to the

following protocol:

Active human recombinant ROCK i (N-terminal His6-tagged recombinant hurman
ROCK-li 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), dimethyisulphoxide (DMSO), 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 chloride, NaOH, 1M HCl and
EDTA were obtained from Merck Biosciences, Darmstadt, Germany. "Complete”
protease inhibitor was from Roche Diagnostics, Mannheim, Germany.

Test compounds were diluted to the appropriate concentrations in buffer 1 (25 mM
Tris-HCl, pH 7.4, 5 mM MgCl;, 2 mM DTT, 0.02 % (w/v) BSA, 0.01 % Piuronic F-68
and 3 % DMSQ). The ROCK li enzyme was diluted to a concentration of 100 ng/mL in
buffer 2 (25 mM Tris-HC!, pH 7.4, 5 mM MgCl,, 2 mM DTT and 0.02 % {w/v) BSA). The
peptide substrate and ATP were diluted to concentrations of 3 uM and 120 uM,
respectively, in the buffer 2. Two pi of the compound solution were mixed with 2 pi of
the diluted enzyme in a 384-well small volume microtiter plate (Greiner, Bio-One,
Frickenhausen, Germany), and the kinase reaction was initiated by addition of 2 pl of
the solution containing peptide substrate and ATP. After 60 min incubation at 32 °C,
the reaction was stopped by addition of 20 pf 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 2004, 9(5), 409-416). 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 ROCK II) were run in parallel on
each plate.
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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

Example-No. plC50
1 Tt |
2 e
3 Rl
4 oo
5 R
6 +++Ert
7 R
8 e
9 44
10 N e E
11 +++btt
12 N
13 S
14 e Sy
15 +++4++
16 4+
17 e e 5
18 Fttttt
19 +4+++++
20 e
21 4+
22 o
23 44+
24 bt
25 o
26 b et
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66 4ttt
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68 4+
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85 ettt
86 +++++
87 4t
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Example-No. plC50
100 b
103 e 2t o 2 2
104 b
105 o ot o
1086 Bl
107 e 2 2
108 FAt

The given activity is denoted as the negative decadal iogarithm of the IC5¢ (pICsp) as

follows:

5 + piIC50 <3.0
++: 3.0<piCsp<4.0
P 40<plCsp<5.0
ot 50<plCgp<6.0
Attt 8.0<plC50<7.0

10+ttt 7.0<plC50<8.0
+++++++; 8.0 < piChO

2) Determination of Protein Kinase A and Protein Kinase G inhibition
To measure PKA and PKG1-beta inhibition, 1C5q values were determined according to

15 the following protocol:
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, Karisruhe,
Germany. The peptide substrate, Fiuorescein-AKRRRLSSLRA-COOH, was obtained

20  from JPT Peptide Technologies, Berlin, Germany. Adenosine-5'-triphosphate (ATP),
bovine serum albumine (BSA), dimethylsulphoxide (DMSO), 4-(2-
Hydroxyethyl)piperazine-1-ethanesulfonic acid (Hepes), Brij-35, dithiothreitol (DTT)
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and Pluronic F-68 were purchased from Sigma-Aldrich, Munich, Germany.
Tris(hydroxymethyl)-aminomethane (Tris), magnesium chloride, NaOH, 1M HCI and
EDTA were obtained from Merck Biosciences, Darmstadt, Germany. "Complete”
protease inhibitor was from Roche Diagnostics, Mannheim, Germany.

5 Test compounds were diluted to the appropriate concentrations in buffer 1 (25 mM
Tris-HC!, pH 7.4, 5 mM MgCl2, 2 mM DTT, 0.02 % (w/v) BSA, 0.01 % Pluronic F-68
and 3 % DMSQ). PKG1-beta and PKA were diluted to concenirations of 150 ng/ml and
30 ng/mi, respectively, in buffer 2. The peptide substrate and ATP were diluted to
concentrations of 3 pM and 120 pM, respectively, in the buffer 2. Two pl of the

10 compound sofution 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 i 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

15 EDTA and 0.227 % chip coating reagent 1 (Caliper Lifescience Inc, Hopkinton, MA).
Phosphorylation of the subsirate peptide was then detected on a Caliper 3000
instrument essentially as described by Pommereau et al (J. Biomol. Screening 9(5),

- 409-4186, 2004). Separation conditions were as follows: Pressure ~1.3 psi, upstream
| voltage -1562 V, downstream voltage -500 V, sample sip time 200 ms. Positive

20  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 measurad.

25
Example No. Selectivity against PKA Selectivity against PKG

1 >1000 fold > 300 fold
2 >10 fold > 1 fold

3 > 1000 fold >1600 fold
4 > 300 fold > 100 foid
5 > 1000 fold > 1000 fold
6 > 1000 fold > 1000 fold




30 > 300 fold > 10 fold 31 > 10 fold > 100 fold 32 > 1000 fold > 300 fold 33 > 1000 fold > 1000 fold 34
> 1000 fold >ﬁ8%@|&5§@9>3oo fold >10 fold 37 >300 fold > 100 fold 38 1099, fglsh3,300 fold 47 > 300

fold > 300 fol
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Example No. Selectivity against PKA Selectivity against PKG
7 > 300 fold >100 fold
8 > 100 fold >100 fold
g > 10 fold >10 fold
10 > 1000 fold >300 foid
11 > 100 foid >300 fold
12 > 1000 fold >300 foid
13 >10 fold > 10 fold
14 > 1000 fold > 100 fold
15 >10 fold > 10 fold
18 > 300 fold > 300 fold
17 > 10 fold > 10 fold
18 > 300 fold > 300 fold
19 > 1000 fold > 300 fold
21 > 300 fold > 100 fold
22 > 300 fold > 100 fold
23 > 10 fold > 10 fold
25 > 300 fold > 100 fold
27 > 1000 fold > 1000 fold
28 > 10 fold > 10 fold
30 > 300 foid > 10 fold
31 > 10 fold > 100 foid
32 > 1000 fold > 300 fold
33 > 1000 fold > 1000 fold
34 > 1000 fold > 300 fold
35 > 300 fold > 10 fold
37 > 300 fold > 100 fold
38 > 1000 fold > 300 fold
47 > 300 fold > 300 fold
50 > 300 fold > 10 fold
52 > 100 fold > 10 fold




50 > 300 fold > 10 fold 52 > 100 fold > 10 fold 136 Example No. Selectivity against PKA Selectivity

against PKG
300 fold 62 >

%lb%) aé)?fégé% golfcc)) If(;)lg458 > 300 fold > 300 fold 59 > 100 foﬂ,%ﬁ‘;lpg&gf%l Hd > 100 fold >
136
Example No. Selectivity against PKA Selectivity against PKG

54 > 10 fold > 10 fold

58 > 300 fold > 300 fold
59 > 100 fold > 100 fold
61 > 100 fold > 300 fold
62 > 1000 fold > 100 foid
64 > 1000 fold > 300 fold
65 > 300 fold > 100 fold
68 > 1000 fold > 300 fold
69 > 1000 foid > 300 fold
70 > 1000 fold > 1000 fold
72 > 300 fold > 100 fold
73 > 1000 fold > 300 foid
74 > 1000 fold > 1000 fold
75 > 1000 fold > 1000 fold
76 > 1000 fold > 1000 fold
77 > 1000 fold > 300 foid
78 > 300 fold > 100 fold
90 > 300 fold > 100 foid
95 > 1000 fold > 300 fold
96 > 300 fold > 100 fold
08 > 1000 fold > 300 fold
103 > 1000 fold > 1000 fold
1086 > 1000 fold > 1000 fold
107 > 1000 fold > 1000 fold
108 > 1000 foid > 10 fold

109 > 300 fold > 100 fold
110 > 1000 foid > 1000 foid




> 1000 fold > 300 fold 65 > 300 fold > 100 fold 68 > 1000 fold > 300 fold 69 > 1000 foid > 300 fold 70 >
1000 fold > 1900, fold 72 > 300 fold > 100 fold 73 > 1000 fold > 300 folg.#frp kR feld > 1000 fold 75
7

>1000 fold >1000 fold 76
137

Claims
1. A compound of the formula (1)

R4 Rs

Rs yZ l
Nao
R4 Rg
5

wherein

R4 is H, OH or NHp;
10 Rsis H, halogen, CN, (C4-Cglalkyl, OH, NHp, or NHR';
R4 is H, halogen, hydroxy, CN, (C4-Cgalkyl, R, or (C{-Cg)alkylene-R’;

Rs is H, halogen, CN, (C4-CgJalkyl, or R,

15
R7 is H, halogen, CN, (C1-Cg)alkyl, O-(C1-Cglalkyl, R, or SO2-NHp;

Rg is H, halogen or (C4-Cg)alkyt;

20 Rgis
R,
OH,
halogen,
(C1-Cg)atkyi,

25 0O-(Cq-Cg)alkyl,
(C1-Cg)atkylene-R’,



>1000 fold >1000 fold 77 > 1000 fold > 300 fold 78 >300 fold > 100. fold 90 > 300 fold > 100 fold 95 >

1000 fold > 390 fald 96,3,300 fold > 100 fold 99 > 1000 fold > 300 fold 3034R06,felg > 1000 fold 106
> 1000 fold > 1000 fold 107

138

{Cz-Cglalkenyi,
(C2-Cgatkynyl,
(C4-Cglalkylene-O-R’,
(C4-Cglalkylene-CH[R]2,

5 ({Cq-Cg)alkylene-C(O}-R/,
(C1-Cgalkylene-C(O)NH2,
(C4-Cg)alkylene-C{O)NH-R’,
{C1-Cg)alkylene-C(O)NH-(C4-Cglalkyl,
(C1-Cglalkylene-C{O)N[(C1-Cg)alkyi]2,

10 (C4-Cpalkylene-C{O)N[R']:
(C4-Cg)alkylene-C{O)O-(C4-Cglalkyl,
COQCH,

C(0)O-(C1-Ce)alkyl,
C(O)OR’

15 C(O)C4-Cgalkyl,
C(O)R,

C(OINHp,
C(O)-NH~(Co-Cg)alkenyl,
C(O)-NH-(Co-Cg)alkynyl,

20 C(O)NH-(Cq-Cglalkyl,

C(O)NHR',
C(0)-NH(C1-Cg)alkylene-R’,
C(O)N[{C1-Cglalkyl]R’
C(O)N[(C1-Cg)alkyllp,

25 C(O)-{C1-Cg)alkylene-R’, or
C(O)O(Cq-Cglalkylene-R’;

Rg is absent;



"> 1000 fold > 1000 fold 108 > 1000 fold > 10 fold 109 > 300 fold > 100 fold 110 > 1000 fold > 1000 fold

WO 2009/156Q9964 55 2009/004420 137 Claims 1.A compound of the-faprstakbiid4 RS (R9) n /R
14 R13 5 wherein R1 is H, OH or NH2; 10R3 is H, halogen, CN, (Ci-C6)alkyl, OH, NH2, or NHR'; R4 is

H, halogen, hydroxy, CN, (C1-C6)alkyl, R', or (C1-C6)alkylene-R’; R5 is H, halogen, CN, (C1-C6)alkyl,
or R"; 15 . 138 |
or is one (C1-C4)alkylene bound to the cycloalkyl ring, in which the (C1-C4)alkylene

forms a second bond fo a different carbon atom of the cycloalkyl ring to form a bicyclic
ring system,
wherein in the bicyclic ring system optionally one or two carbon atomes are replaced

5 by a group independently selecied from O, N-R15, S, SO or SOy;

or,ifmandsare2, mis3andsist, ormisd4andsisC,
Rg is CHp-CH-(CHg)y which is bound with one CH2 1o the cycloalkyl ring and the two

other CHo are bound to different carbon atoms of the cycloalkyl ring;

10 and, fmis3andsis 3,

Rg are two methylene groups bound to different carbon atoms of the cycloalky! ring,
wherein the methylene groups or the CHp-CH-(CHg)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 fertiary carbon atom and
wherein the bicyclic ring system or adamantane system is unsubstituted or optionally
substituted by Rg.

200 Rqpg is
(C1-Calalkyl,
(C4-Cg)heteroalkyl,
{Ca-Cg)cycloalkyl,
(Ca-Cg)heterocycloalkyl,

25 (C4-Cg)akylene-{C3-Cg)cycloalkyl,



R7 is H, halogeh, CN, (C1-C6)alkyl, 0-(C1-C6)alkyl, IR';}or SO02-NH2; R8 is H, halogen or (Ci-C6)aIkyI;

20 R9is R, % (B@Hg Do (C1-C6)alkyl, 250-(C1-C6)alkyl, (C1-C6)alkylene:R. {feq:5.5)alkenyl,
(C2-Co6)alkynyl, (C1- %alkylene-O-R', (C1-C6)alkylene-CH[R1]2, 5 (C1-C6)alkylene-C(0)-R,

(C1-C6)alkylene-C(0)NH2, (C1-C6)alkylene-C(0)NH-R, (C1-C6)alkylene-C(0)NH-(C1-C6)alkyl,
(C1-C6)alkyiene-C(0)NRC1-C6)alkylk, 10 (C1-CB8Ikylene-C(0)N[R12; (C1-C6)alkylene-C(0)0-(C
-C6)alkyl, COON, C(0)0-(C1-C6)alkyl, C(0)OR' 15C(0)(C -C6)alkyl, C(0)R1, C(0)N H2,

Coralyleh RSB EISGHRRTAR CONCL CORIYIZ, 25 COM(CL-COmlylene-R, or
C(0)0(C1 €8)elkdrprrd-(J260% pheribaryO 20091156099PCT/EP2009/004420

(C1-Cglalkylene-(C3-Cg)heterocycioalkyl,

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

5 C(ON[(C1-Cg)alkyllz

C(O)NH-R",

C(OIN-{{C1-Cglalkyl)}-R’, or

C(O)NH-(C4-Cglalkylene-R";

10 Ryqis
H,
{C1-Celalkyl,
(C4-Cglalkylene-R’
R’
15 or Rq4 and Rqg together with carbon atom to which they are attached form a (Cg-
Cg)cycioaikyi or a (Ca-Cg)-heterocycloalkyl ring;

Rqz is
(C1-Colalkyl,
20 (Ca-Cg)cycloalkyl,
{Cs-Cip)heteroaryi,
(Ca-Cg)heterocycioalkyl, or
(Ce-C1plaryh;
or Rq2 is H, provided that r = 2 and the other R4 is not H;

25
or R14 and R42 fogether with carbon atom to which they are attached form a (C3-

Cg)eycloalkyl or a (C3-Cg)-heterocycloalkyl ring;

R13 and R44 are independently of each other



139 or is one (C1-C4)alkylene bound to the cycloalkyl ring, in which the (C1-C4)alkylene forms a

_second._bonq ‘%% _%ﬂdﬂg 0%l;}lt car.bon atom of the cycloalkyl ring to form a p&@%@m&y&tem, wherein
in the bicyclic' ring system optionally one or two carbon atones are replaced 5 by a group

independently selected from 0, N-R16, S, SO or S02; or, if mand sare 2, mis 3 and sis 1, or m 1s4
and s is 0, R6 is CH2-CH-(CH2)2 which is bound4dith one CH2 to the cycloalkyl ring and the two other
CH2 are bound to different carbon atoms of the cycloalkyl ring; 10and, if m is 3 and s is 3, R6 are two
m'ethyleneﬂgroups bound to different carbon atoms of the cycloalkyl ring, wherein the methylene
groups or the CH2-CH-(CH2)2 group are bound to carbon atoms of the cycloaalkyl ring such that they
form an adamantane system of the formula R10 15 wherein L can be bound to any secondary or
tertiary car@orl(?tgariﬂgf\nd wherein the bicyclic ring system or adamantane system is unsubstituted or
optionally tbstR(ie by Rg. 20 R10 is (C1-C6)alkyl, (C1-C8)heteroalkyl, (C3-C8)cycloalkyl,
(C3-C8)heterplyiitiatienk-P5(Cj -C6)alkylene-(C3-C8)cycloalkyl, 140 (C1-C6)alkylene-(C6-Ci )aryl,

(C1-Ce)alkylene-(C6-C 0)heteroaryl, (C1-C6)alkylene-(C3-C6Theterocycloalkyl, C(O)NH-(C1-C6)alkyl,
5C(0)|\?[(cf(?¢%3&(§‘®i'i%ec5o{)§meﬁ ?’é‘(b)N-((Cl-ce)a|ky|)-R", or

{C4-Cgalkylene-O-R’,
(C1-Cg)alkylene-CH[R]2,
{Cq-Cglalkylene-C(O)-R’,
(C1-Cgalkylene-C{O)NHy,

10 (C4-Cg)alkylene-C(O)NH-R,,
{C1-Cg)alkylene-C{O)NH-(C4-Cglatkyl,
(C1-Cg)alkylene-C{O)N[(C1-Cg)alkyi],
(C1-Cg)alkyiene-C{ONIR']2
(C4-Cg)alkylene-C{OYO-(C1-Cglalkyl,

15 C{O)0-(C1-Cg)alkyt,

C(O)OR’,
C(O)(C1-Ce)alkyl,
(OR’,

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

20 C{ONHR’,

C(ON[(C1-CglalkylIR"
C(O)NI{C1-Cg)alkyi]z,
C(O}-{C4-Cglalkylene-R’,
C(O)O(C 1-Cg)alkylene-R’, or

25 |
R43 and R44, together with the N-atom to which they are attached, form a (C3-Cg)

O

heterocycloalkyl;

R45is H or (C4-Cglalkyl;



C(0)NH-(C1-C6)alkylene-R"; 10R11 is H, (C1-C6)alkyl, (C1-C6)alkylene-R" 15 or R11 and R12

together with car to which they are attached form a (03- C8)c
(C3-C8)- hete}%%papa%égﬂmg R12 is (C1-C6)alkyl, 20(C3-C8)cycloalkyl, ?@lk% g)heteroaryl

(C3-C8)heterocycloalkyl, or (C6-C10)arYl; or R12 is H, provided that r = 2 and the other R12 is not H;
25 or R11 and R12 together with carbon atom tdl#ich they are attached form a (C3- C8)cycloalkyl or
a (C3-C8)-heterocycloalkyl ring; R13 and R14 are independently of each other 141 H, (C1-C6)alkyl,
(C1- 05)a|ky|ene R', 5(C1-C6)alkylene-0-(Ci -C6)alkyl, (C1-05)alkylene-O-R’, (C1-C6)alkylene-CH[RIl2,
(C1-C6)aliyfeRelc %@ > &F 4C1-C6)alkylene-C(0)NH2, 10 (C1-C6)alkylene-C(O)NH-R',
(Ci-C6)alkylene-C(0)NH-(C1-05)alkyl, (Ci-C6)alkylene-C(0)NRCi -C6)alkylj2, (C1-colkyiene-c(0)N[R12,
(Cl-C6)aIngnﬁ-g(é)zgﬁpi-CG)alkyl, 15C(0)0-(C1-C6)alkyl,

5 si80,1,2,0r3
ristor2;

L is O(CHp)p, S(CH2)p, S(O}CH2)p, SO2(CHp)p, NH(CH2)p, N(C4-Cg)alkyl-(CHZ)p,
10 N(C3-Cg)cycloalkyl-(CHg)p; or N[(C4-C3)alkylene-R J{CHo)p;

pis0,1,2, 3or4,

R'is

15 {Ca-Cg)eycloalkyi,
(Cg-Cqp)heteroaryt,
{C3-Cg)heterocycloalkyl,
(Ce-Crparyt;

20  wherein in residues R3 to Rq5 alky! or alkylene is unsubstituted or optionally
substituted one or more times by OH, OCHz, C(O)OH, C(O)OCH3, NH2, NHCH3,
N(CH3z)2, C(O)NHp C{O)NHCHz3 or C(O)N(CH3z3)2;

wherein in residues R3 to R45 cycloalkyl or heterocycioalkyl is unsubstituted or
25 optionally substituted one or more times by (C4-Cg)alkyl, halogen, OH, OCHg,
| C(O)OH, C(C)OCHg, NHg, NHCH3, N(CH3)2, C{O)NH2 C(O)NHCH3 or
C(OIN(CHag)2;

wherein in residues R3 to R45 alkyl or alkylene is unsubstituted or optionally

30 substituted one or more times by halogen;



C(0)OR', C(0)(C1-C6)alkyl, C(O)R', C(0)NH-(C1-C6)alkyl, 20 C(0)NHR', C(0)N1(Ci-Calkylp'

C(O)NRCi-CGQ%I%&I% sg:(;g)-(Ci-C6)aIkerne-R', C(0)0(C1 -05)alkylene-R. 0525 813 and R14, together
with the N-atom to W}ﬂc they are attached, form a (C3-05) heterocycloaﬁjkyl; R15is H or (C1-C6)alkyl;
WO 2009/156099PCT/EP2009/004420 142 nis0,1,2,30r4;mis1,2,30r4;5sis0,1,2,0r3;ris1

or2; LisO(CH2)p, S(CH2)p, S(0)(CH2)p, 303¢3H2)P, NH(CF12)P, N(C1-C6)alkY1-(CH2)Pi 10
N(C3-C6)cycloalkyl-(CH2)p; or NRC1-C3)alkylene-R]-(CH2)p; pis 0, 1, 2,3 or 4; R'is

15(C3-08)cycloalkyl, (C5-Clg)heteroaryl (C3-0§}5\geter cloalkyl, (C6-01 &aryl; 20 wherejn in

residues 0 I8 seRit s dng iR 18 ﬁ“@lﬁ)‘@ @Bﬁ%a&%q S ‘"%%’E%‘t%&eéﬁn"‘es Lg?ggﬁg%%dtimes by

- OH, 001-1g, s;;@aﬂsﬁ%@(@mm, AME 3 MidfeHigdN (GHB Yo HdPnELRIN B3R dfr6HD)N(CH3)2:
wherein in residues R3 to erés C %g)%l@g he#e;o EI%@%’S %I%sg&sti}uﬁ%% 5 optionally

substituted'dR9TH Mbrdiae %& 12 1?@[‘,“ §8§§' O O€RE ¥4B)oH, CH3, NH2, NHCHS3,

N(CH3)2, @(@}Ebl(l%-@é@émﬁ,@ﬁ@)@nﬁ(@MWM-C@WR%W@NE@Qi&%)RBﬁIQ,RE alkyl or alkylene

is unsubstituted or optionally 30 substituted one or more times by halogen;

5 (C3-Cg)cycloalkyl, (C1-Cgalkyl, (C1-Cglalkylene-NH(C1-Cg)alkyl,
(C4-Cgalkyiene-N[(C1-Cglalkyll2, (Cé—Cs)alkenyi, (Co-Cglalkynyl, O-(C1-Cglalkyl,
0O-C(0O)~-(C4-Cg)alkyl, POgHg SO3H, SO»-NH2, SOoNH(C1q-Cglalkyl, SON[(C1-

Cgalkyllp, S-(C1-Cg)alkyl, SO-(C1-Cgialkyl, SO2-(C1-Cglalkyl, SO2-N=CH-
N[(C1-Cglalkylly, SF5, C(NH)(NH32), NH2, NH-(C4-Cg)alkyl, N[{C1-Cg)alkyl]z, NH-

10  C(O)-(C4-Cgalkyl, NH-C(O)O-(C4-Cg)alkyl, NH-SO2-(C4-Cglalkyl, NH-SO2- -
(Cg-C1p)aryl, NH-SO2-(Cs-C1p)heteroaryl, NH-SO2-(C3-Cglheterocycloalkyl, N(C 1-
Cg)alkyl-C(O)-(C1-Cglalkyl, N(C1-Cg)alkyl-C(O)O-(Q-Cs)atkyt, N(C{-Cg)alkyl-C(O)-
NH-(C1-Cg)alkyil, (Ce-C1g)aryl, (C1-Cg)alkyiene-(Cg-Cqplaryl, O-(Cg-C1p)anyl,
0-{C1-Cg)alkylene-(Cg-C1plaryl, (Cs-Cqp)heteroaryl, (C3-Cg)heterocycioalkyl,

15 (C1-Cg)alkylene-(C5-Cqp)heteroaryl, (C1-Cg)alkylene-(C3-Cgiheterocycioalkyl,
0-(Cq-Cg)alkylene-(Cs-C1g)heteroaryl, 0-{C4-Cg)alkylene-(C3-Cg)heterocycioalkyl,
wherein said (Cg-C1g)ary! or (Cs-Cqg)heteroaryl or (C3-Cg)heterocycloalkyl or (C3-
Cg)eycloalkyl may be substituted one to three times by a group indepgndentiy selected
from halogen, OH, NO3, CN, O-(C1-Cg)alkyl, (C1-Cg)alkyi, NH2, NH(C{-Cg)alkyl,

20 N[(C1-Cgiakyllp, SO2CH3, C{O)OH, C(O)O-(C1-Cglalkyl, C(O)NHp, (C4-Cglalkylene-
O-(C4-Cg)alkyl, (C1-Cg)alkylene-O-(Cg-C1p)aryl, or O-(Cq-Cg)alkylene~(Cg-C1p)aryl;

or wherein (Cg-Cqp)aryl is vicinally substituted by a O-{(C1-Cg)alkylene-O group
whereby a 5-8-membered ring is formed together with the carbon atoms the oxygen
25 atoms are attached to; and

wherein aryl substituents of (Cg-Cqp)aryl, (C5-Cq)hetercaryl, cycloalkyl or (C3-
Cg)heterocycloalkyl groups may not be further substituted by an aryl, heteroaryl,

cycloalky! or heterocycloalkyl containing group;



WO 2009/156099PCT/EP2009/004420 143 wherein in residues R3 to R15 (C6-Cl1g)aryl and
(C5-Clo)het I substituted or optionally substituted one or L group
independentﬁ/&%%%%?éﬁg rom halogen, OH, NO2, N3, CN, C(O)-(Cl-CG%@rﬁ%lg)%%g‘-}Cin)aryl,
C(0)0H, C(0)0(Ci-C6)alkyl, C(0O)NH2, C(0)NH(Ci-C6)alkyl, C(O)N[(C -C6)alky112. 5(C3-C6)cycloalkyl,
(C1-C6)alkyl, (C1-C6)alkylene-NH(C1-C6)alkyl, (@$-C6)alkylene-NRCi-C6)alkyli2, (C2-C6)alkenyl,
(C2-C6)alkynyl, 0-(C1-Calkyl, 0-C(0)-(C1-C6)alkyl, P031-12, S031-1, S02-NH2, SO2NH(C1-C6)alkyl,
SO2NRC1C6)alky112, S-(C1-C6)alkyl, SO-(Ci-C6)alky|, S02-(C1-C6)alkyl. SO2-N=CH-
NRC1. o) T} HS e A RS R T s L TRl RiseRgoe
C(0)-(C1-Caidkyl, NH-C(0)0-(Ci-C6)alkyl, NH-S02-(C1-C6)alkyl, NH-S02- (C6-C10)anil,
NH-S02-(C5-C10)heteroaryl, NH-S02-(C3-Wheterocycloalkyl, N(C1- C6)alkyl-C(0)-(Ci-C6)alkyl,
N(C1-C6)alkyl-C(0)0-(Ci-C6)alkyl, N(C1-C6)alkyl-C(0)- NH-1(C1-CG)aIk Il, (C5-C10)arYl,
(Cl-CG)aIk%eneﬁt@Gf@PﬁB‘)'KZ)ﬂf %!(@é@dim?&w@@(@l@\emyimW wi§t @8- B10)heteroaryl,
(C3-0%het@ﬁg%g?;&ggb Mﬁﬁﬁwﬁylene-(CS-Ci O)heteroaryl,
(C1-C6)alkylene-(C3-C8)heterocycloalkyl, 0-(C1-C6)alkylene-(C5-C10)heteroaryl,
0-(C1-Ce6)alkylene-(C3-05)heterocycloalkyl, wherein said (C6-C1g)aryl or (C5-Clo)heteroaryl or
jJoalkyl méigbg substituted one to three times by a group

independently selected fggm halogen; OH, NO2, §N, 0-(C FS’C‘Etﬁ)alkyl, (C1-C6)alkyl, NH2,
NH(C1-C6)alkyl, 20 NI(Cl-3 G, S@2CH NOH, £(0)0-(C1-C6)alkyd, C(O)NH2,

5-8-membered ring is formed tggethgs with the c@rbon atoms the bxygen 25 atoms are attached to;
and wherein aryl substituents of (C6-Cﬁo)aryl, (CS-Clg)heteroBm_lBoycloalkyl or (C3- '
C8)heterocycloalkyl groups may not be further su@ tituted by an aryl, heteroaryl, cycloalkyl or
heterocycloalkyl containing group; WO 2009/156099PCT/EP2009/004420 144 their sterecisomeric
and/or tautomedc forms and/or their pharmaceutically acceptable salts. 2.A compound of formula (1)

accorgling tg clain domhsiginoRiceddiand ixssiangetesizpd Dywhadarmyla M addis.A compound of
formula () according to claim 1, wherein R1 is OH and is characterized by the formula (111a) R4
R(R9) n characterized by the formula (liia)

Ry Rsp (Redn
Ra Y

|

OH Ry

Na

(ilia)

15
or by the formuia (ilib)
Re Rg (Reln R
- 10
N
HN \R
RT RB m )r 13
O Rg



/R14 OH R8 R12 R11 NNR13 (llla) 145 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 H, halogen, (C1- C8)alkyl, or NHR",
wherein (C1-C6)alkyl and R" are unsubstituted or substituted. 5 6. A compound according to one of
claims 1 to 5, wherein R3is H. 7. A compound according to one of claims 1 to 6, wherein R4 is H,
halogen, (C1- C8)alkyl or (C1-C2)alkylene-phenyk x¢herin (C1-C6)alkyl or phenyl are unsubstituted
10or substituted. 8. A compound according to one of claims 1 to 7, wherein R4 is H. 9. A compound
according to one of claims 1 to 8, wherein R5 is H, halogen, (C1- 15C8)alkyl, (C8-C10)aryl,

(C3-C8)gycloalisyLgFdSorrtdnbetpanb WasEN (EHefefiatkyls((BrC8)cycloalkyl, (C8-CiO)aryl, or
(C5-C19)heteroaryl are unsubstituted or substituted. 10. A compound according to one of claims 1 to
9, wherein R5 is H. 20 11. A compound according to one of claims 1 to 10, wherein R7 is H, halogen,

(C1- C6)alkyl, 0:(C1-C6)alkyl, or R:. wherejn (G- | r,R" bstityt Huted.
2512.A c%mpoLﬁl&oa%&#ﬁfﬁygaﬁ)cgﬁdén&qgﬁpn% %%%ﬁk@éwlgwﬁﬁb%eﬁEin%e%l}gﬁg%:oro. 13.A
COMPOURSL KO CHNRRNESEFINE 1-D)2kpinaigim Rris ihs 3B dittuAecponpaiyatitacsarding to one of

claims 1 to 13, wherein Rg is
5

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, whereinRy4 is H, halogen, (C1-
Cg)alkyl or (C1-Cp)alkylene-phenyl, wherin (C1-Cg)alkyl or phenyl are unsubstituted
10 or substituted.

8. A compound according to one of claims 1 to 7, wherein R4 is H.

8. A compound according to one of claims 1 to 8, wherein Ry is H, halogen, (C1-
15 Cglalkyl, (Cg-C1g)aryl, (C3-Cg)cycioalkyl or (C5-Cqg)heteroaryl, wherein (C1q-
Cg)alkyl, (C3-Cg)cycloalkyl, (Cg-Cqg)aryl, or (C5-Cqplheteroaryl are unsubstituted or

substituted.

10. A compound according to one of claims 1 to 9, wherein Rg is H.

20

11. A compound according fo one of claims 1 to 10, wherein Ry is H, halogen, (C1-
Cglalkyl, O-(C1-Cg)alkyl, or R, wherein (C{-Cg)alkyl or R" are unsubstituted or

substituted.

25 12. A compound according to one of claims 1 to 11, wherein Ry is hydrogen, methyl

or chloro.

13. A compound according to one of claims 1 to 12, wherein Rg is H.

30 14. A compound according to one of claims 1 to 13, wherein Rg is



146 OH, halogen, (C1-C6)alkyl, 5(C-i-C6)alkylene-R’, (C2-C6)alkenyl, (C1-C6)alkylene-C(0)NH-R%
(C1-Co)alkylene-C(0)NH-(Ci -C6)alkyl,  COOH, 10 CONH2, C(0)NH-(C1-C6)alkyl, C(O)NHR',
C(0)-NH-(C2-C6)alkynyl, C(0)-NH(Ci-C6)alkylene-R% or 15 C(0)NRCIi-C6)aikA2; wherein
(C1-C6)alkyl, (C1-C6)alkylene or R'are unsubstituted or substituted. 15. A compound according to
one of claims 1 to 14, wherein Rg is OH, halogem 461-C6)alkyl, C(0)OH, C(0)NH2, or 0-CH3, wherein
(C1-C6)alkyl is unsubstituted or 20substituted. 16. A compound according to one of claims 1 to 15,
wherein R9 is unsubstituted or substituted (C1-C6)alkyl. 2517.A compound according to any of claims
Ito 16, wherein R10 is (C1-C6)alkyl, (C1-C8)heteroalkyl, (C3-C8)cycloalkyl, (C3-C8)heterocycloalkyl,
WO 2009/156099PCT/EP2009/004420 147 (C1-C6)alkylene-(C3-C8)cycloalkyl,
(Cl-C6)9H{Iene-phenyl, (C1-C6)alkylene-(C6-C6)heteroaryl, or

halogen,

(C1-Ceg)alkyl,
5 (Cq4-Cglalkylene-R’,

(Co-Cg)alkenyl,
(C1-Cg)alkylene-C(O)NH-R,
(C4-Cglalkylene-C(ONH-(C1-Cg)alkyl,
COOH,

10 CONHy,
C(O)NH-{C4-Cg)alkyl,
C(O)NHR',
C(O)-NH-(Co-Cg)atkynyl,
C(O)-NH(C1-Cg)alkylene-R’, or

15 C{O)N[(C4-Cg)alkylip;
wherein (C4-Cg)alkyl, (C1-Cg)alkylene or R"are unsubstituted or subsﬁtuted.

15. A compound according to one of claims 1 to 14, wherein Rg is OH, halogen,
(C1-Cg)alkyl, C(O)OH, C(O)NH2, or O-CHg, wherein (C4-Cg)alkyl! is unsubstituted or
20  substituted.

16. A compound according to one of claims 1 to 15, wherein Rg is unsubstituted or

substituted (C4-Cg)alkyl.

25 17. A compound according to any of claims 1 to 16, wherein R1g is
(C1-Cglalkyl,
(C4-Cg)heteroalkyl,
(C3-Cg)cycloalkyl,
(C3-Cg)heterocycloalkyl,



(C1-C6)alkylene-(C6-C6)heterocycloalkyl, Swherein (C1-C6)alkyl, (C1-C6)heteroalkyl,

(C3-C8)cyclo@5%0%?%-0§96)heterocycloalkyl, (C1-C6)alkylene, phenyl of f&R:G ke Relgoaryl are
unsubstituted or substituted. 18. A compound according to any of claims 1 to 17, wherein R10 is

methyl, ethyl, propyl, isopropyl, butyl, isobutyl, cyclopropyl, cyclobutyl, cyclopentyl, _
10cyclopropylmethylene, isopropyloxymethylenel4étrahydrofuranyl, tetrahydropyranyl or benzyl. 19. A
compound according to any of claims 1 to 18, wherein R11 is H, 15(C1-C6)alkyl, (C3-C8)cycloalkyl, Or
(C5-C6)heteroaryl, wherein (C1-C6)alkyl, (C3-C8)cycloalkyl, or (Cs-C6)heteroaryl are unsubstituted or
substituted.(“zo%?lﬁy{et%ﬁgéfﬁ% é‘iﬂ?ﬁfh 'to any of claims 1 to 19, wherein R11 is H or methyl. 21.

A compouw@g%%@mg,@_@mhg\{ claims 1 to 20, wherein R12 is (C1-C6)alkyl, wherein optionally one
or more hydrogen are substituted by fluoro; 25(C3-C8)cycloalkyl, (C6-C6)heteroaryl, or (C6-C10)arY],
wherein (C5-COpskYaNs(GeEaBIHRIRAVAYT or (C6-C10)aryl are unsubstituted or substituted. 148

22.A comp@lf#ﬁgﬁ@{g&g‘ ﬂf%éﬂét@'r%@?éiﬂaﬁ%li wherein R12 is methyl, ethyl, propyl, isopropyl,
cyclopropyl, triffludromethy %en afluoroethyl, thiazolyl or phenyl. 523.A compound according to any of
claims5l to@reinéCaCRakentCRCxibatermalkyl, (C3-Cgleycloalkyl, (C3-Cg)heterocycloalkyl,

(C4-Cg)aikylene, phenyl or (C5-C4p)heteroary! are unsubstituted or substituted.

18. A compound according to any of claims 1 to 17, wherein Rqg is

methyl, ethyl, propyl, isopropyl, butyl, isobutyl, cyclopropyl, cyciobutyl, cyclopentyl,
10 cyclopropylmethylene, isopropyioxymethylene, tetrahydrofuranyl, tetrahydropyranyl or
benzyl.

19. A compound according to any of claims 1 to 18, wherein R.‘H is
H,
15 (Cq1-Cg)alkyl,
(C3-Cg)cycloalkyl, or
{Cs5-Cg)heteroary,
wherein (C1-Cg)alkyl, (C3-Cg)cycloalkyl, or (C5-Cg)heteroary! are unsubstituted or

substituted.
20
20. A compound according to any of claims 1 to 18, wherein R44 is H or methyl.

21. A compound according to any of claims 1 to 20, wherein R42 is

(C1-Cg)alkyl, wherein optionally one or mere hydrogen are substituted by fluoro;
25  (Cz-Cg)cycloalkyl,

{Cs-Cg)heteroaryl, or

(Ce-C1plaryt,

wherein (C3-Cg)eycloalkyl, (Cs-Cgheteroaryt or (Cg-Cqp)aryl are unsubstituted or

substituted.



substituted or unsubstituted (C3-C8)cycloalkyl ring. 24.A compound according to one of claims 1 to 23,
wherein R13 and R14 are  independently of each other 10H, (C1-C6)alkyl, (C3-C8)cycloalkyl,
(Ci-C4)alkylene-(C3-C8)cycloalkyl, (C1-C4)alkylene-(C5-C10)heteroaryl,
15(C1-C4)alkylene-(C3-C8)heterocycloalkyl, C1-C4)alkylene-(C6-C10)aryl,
(C1-C6)alkylene-0-(C1-C6)alkyl, C(O)NH-(C1-C6)pHieyl, or R13 and R14, together with the N-atom to
which they are attached, form a (C3-C8) 20heterocycloalkyl group. wherein (C1-C6)alkyl,
(C3-C8)cycloalkyl, (C1-C4)alkylene, (C5-C10)heteroaryl, (C3-C8)heterocycloalkyl, or (C6- Cio)aryl are

unsubstitied of Bied R22A &R R?%ﬂ? BEERITHRN @AY, RfIckaisIS R { (? 24, wherein 25R13 is H,
(C1-C6)alkyl, (C3- C8)e:ycloalkyl or ( 1-C4)alkylene-(C3- C8)cyc|oa|ky| and R14 is H, (Ci-C6)alkyl,

30(C3-Chjetfothalityyl, pd(C IsCajatiyllenyel(@8>@8) dribloatkphe(@ Oealkflerme 0l GhRMwReroaryl,
or phenyl.

5 23. Acompound according to any of claims 1 to 22, wherein Rq4 and Rqo form a

substituted or unsubstituted (C3-Cg)cycloalkyl ring.

24. A compound according to one of claims 1 to 23, wherein Rq3 and R{4 are
Endependéhtiy-of each other
10 H,
(C1-Ceglaikyl,
(Cs-Cg)cycioalkyl,
(C1q -C4)aikyiene—(C3 Cg)cycloalkyl,
(C1-Cy)alkyiene<(Cg-Cqp)heteroaryl,
15  (C4-Cg4)alkylene-(C3-Cg)heterocycioalkyl,
C4-Ca)alkylene-(Cg-C1g)aryl,
(C4-Cp)alkylene-O-(C4-Cglalkyl,
C(O)NH-(C4-Cg)alkyl, or
R13 and Rq4, together with the N-atom to which they are attached, form a (C3-Cg)
20  heterocycloalkyl group.
wherein (C1-Cglalkyl, (C3-Cg)cycloalkyl, (C1-Cg)alkylene, (Cx-Cqq)heteroaryl,
(C3-Cg)heterocycloalkyl, or (Cg-Cqp)aryl are unsubstituted or substituted.

25. A compound according to any of claims 1 to 24, wherein
25 R4y3isH, (Cq-C.G)aIkyl, (Cx-Cg)cycioalkyl, or (C4-Cg)alkylene-(C3-Cg)cycloalkyl;
and
R4 is
H,
(C1-Cg)alkyl,
30 {Ca-Cg)eycloalkyl,



- formed wit

" (C1-C4)alkylene-(C3-C6)heterocycloalkyl, (C1-C4)alkylene-(C6-C10)aryl,
5(C1-C4)alkylene-0-(C1-C6)alkyl, or C(0)(C1-C6)alkyl, wherein (C1-C6)alkyl, (C3-C8)cycloalkyl,
(Ci-C4)aIkerr%? f@é&éﬁf&heteroaryl, (C3-C8)heterocycloalkyl, or (C6- i%rgér%%g%fém%ggubstituted or
substituted. 10 26. A compound according to any of claims Ito 25, wherein R13 is H or (Ci-C6)alkyl;
and R14 is H, (C1-C6)alkYl, 15(C3-C8)cycloalkyli4€1-C4)allwlene-(C3-C8)cycloalkyl,
(C1-C4)alkylene-(C6-C10)heteroaryl, (C1-C4)alkylene-(C3-C8)heterocycloalkyl,
(C1-C4)alkylene-(C6-Caryl, or 20(C1-C4)alkylene-0-(Ci-C6)alkyl. wherein (Ci-C6)alkyl,
(C3-C8)cydlotikylaliyereafaniiakuciesdid1o)heteroaryl, (C3-Wheterocycloalkyl, or (C6-C1 aryl are
unsubstitutgd, ok suRsiiNie . ¢ hét&gg}gpund according to any of claims 1 to 26, wherein 25R13 is
11, (Cl-C(S‘gtsﬁ(yﬁZn%?RMe@?L (@?-CG)alkyl 'or (C3-C8)cycloalkyl, wherein (C1-C6)alkyl or
(C3-C8)cydontkylalkwlens(bstigibatorasypiniingd. WO 2009/156099PCT/EP2009/004420 150 29.A

compound geiréji o one. ofclaims,1 to 28, wherein R6 is absent or the bicyclus or adamantane
LIRS

cte _

5 (Cq-Cylalkylene-O-(C4-Cg)alkyl, or

C(O)(C1-Ca)alkyl,

wherein (C1-Cglalkyl, (Ca-Cg)cycloalkyl, (C4-Cglalkylene, (Cg-Ciplheteroaryl,

{Cs-Cgyheterocycloalkyl, or (C'6-C1 p)aryl are unsubstituted or substituted.

10 26. A compound according to any of claims 1 to 25, wherein
R13 is H or (C1-Cg)alkyl; and
R14is
H,
(C1-Cg)alkyl,
15 (C3a-Cgjeycioalkyl,
{C1-Cy)alkylene-(C3-Cg)cycloalkyl,
(C1-Cg)alkylene-(Cg-Cqp)heteroaryl,
{C4-C4)alkyiene-(C3-Cgiheterocycloalkyl,
{C4-Cs)alkylene-(Cg-Cqplaryi, or
20  (C4-Cyalkylene-0-(C1-Cglalkyl. |
wherein (C1-Cg)alkyl, (C3-Cg)eycloalkyl, (C4-Cyq)alkylene, (C5-Cqp)heteroaryl,
(C3-Cg)heterocycloalkyl, or (Cg-C4gjaryl are uns.ubstituted or substituted.

27. A compound according to any of claims 1 to 26, wherein
25 Rq3is H, (C1-Cg)alkyl and
R14 is H, (C4-Cg)alkyl or (C3-Cgjeycloalkyi,
wherein (C1-Cg)aliyl or (C3-Cgjcycloalkyl are unsubsiituted or substituted.

28. A compound according to any of claims 110 27, wherein Rq3 and R44 are H.



5 or R10 which are unsubstituted or optionally substituted by Rg. 30. A compound according to one of
claims 1 to ZQ"év%EJ E’ I%G is absent. 10 31. A compound according tow&&@@ng to 30, wherein
mis 2 and s is compound according to one of claims 1 to 30, whereinmis 3and sis 1. WO
2009/156099PCT1EP2009/004420 151 33. A compound according to one of claims 1 to 32, wherein
nis 0,1, or 2. 34. A compound according to oné'8fclaims 1 to 33, wherein n is 0. 35. A compound
according to one of claims 1 to 34, whereinris 1. 36. A compound according to one of claims 1 to 35,

wherein L is S(CH2)p, S )(CH2) or SOZ%CH 37. 1A ung. a colrsdlr}:%to N, of of claims ito 35,
wherein L @NH(@I—??}B Rg@e éﬂﬁ:ﬁ? BARiImss! ,5? % B B IR ARE TS Shé &t claims 1 to

35, whereipityis (62} naptrR £HMEOWIE RECRriecteconenf claims 1 to 38, wherein p is 0. 40. A
compound according to claim 1 selected from the group consisting of

644-(1-Amino-propy0-4-(tetrahydro-pyran-411)-cyclohexyloxy)-7-chloro-2H-isoquinolin- 201-one,

644-(1-Ampmeeethyl)-4-ethyl- cyclohexylomty -chloro-2kt+4gpquinolin-g-ame, R10
6-[4-(1- Amlno-royl) -4-profy |- C clohexyloxyj=7-chloro-2 -Tqumolln- L-Ofe,

644-(Amino-c hexylonl nolin-1-
6-[4-(1-Amino 7-chlor one,
6-[4-(1-Amino-e apexylOoxy] ifolin
6-[4-(1-Amino- proplyo 4-cyclopropylmethyl-cyclohexylox isoquinolin-1- pne, 30

614-(1- Ammﬁg butyl1)-4- cyclgproPyImeth)ﬂﬁyclohexylo&][j? chloro gbﬂolsoqumohn -1-

%éé

which are unsubstituted or optionally substituted by Rg.

30. A compound according to one of claims 1 to 29, wherein Rg is absent.

10
31. A compound according to one of claims 1 to 30, whereinmis 2 and s is 2

32. A compound according to one of claims 1 to 30, whereinmis 3andsis 1.



one, WO 2009/156099PCT/EP2009/004420 152
6[4-(Aminoz QP49 wpethyo-4-cyclopropylmethyl-cyclohexylm]-?-cfy%gd@a%%ofin-l-one,
644-(1-Amino-2-methyl-propy1)-4-cyclopropylmethyl-cyclohexyloxy]-7-chloro-2Hisoquinolin-1-one, 5
644-(1-Amino-propyl)-4-isopropoxymethyl-cyclohexyloxy3-7-chloro-2H-isoquinolin-1- one,
6-[4-(1-Amino-ethy0-4-cyclobutyl-cyclohexyloxy)l#chloro-2H-isoquinolin-1-one,
644-(1-Amino-propy0-4-cyclobutyl-cyclohexyloxy)-7-chloro-2H-isoquinolin-1-one,
614-(1-Amino-propy0-4-cyclopentyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one, 10
6-14-(Amino-phenyl-methyl)-4-cyclopentyl-cyclohexyloxy1-7-chloro-2H-isoquinolin-1- one,
644-(1-AnBBo-prapdagavmtageoydighexgtexgf-Rainerbiz Adswiarsslin-is-Bnd, of 2.
644-(1-Amino-propy0-4-isobutyl-cyclohexyloxy]-7-Chloro-2H-isoquinolin-1-one,
6-14-(1-Amino-propyl)-4-benzyl-c plohexylogl—?_-chIoro-2H-iso ujinolin-1-one 15
644-(1-Amifio-prOFABI REGRIBREINRE - CRISH LIS o YFERA-A B,
644-0sAmino-buty0-4-isopropyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
644-(1-Amjno-buty0-4-ethyl-cycl -7 %gzll—lls&qwﬂ lig:L-ane,
644-(1-A%§0-et y%%@%%%ﬁ%?ﬁ%@?&%?ﬂ%%@%& -2H-iosoqhino%n-1-one,'
6-14-(1-Amino-propyl)-4-butyl-cyclohexyloxyl-7-Chloro-2H-isoquinolin-1-one, 20
644-(1-Amigo-prapyQridiliky exstaiged @nd < bieiay 1t fodBounhaidiisbaib@inzlpone,
5-14-(1-Amino-2,2,2-trifluoro-ethy0-4-cyclopropylmethyl-cyclohexyloxy]-7-chloro-2Hisoquinolin-1-one,
644-(1-AmMEECH2 i e 28B4 -isopropyl-cyclohexyloxy1-7-chloro-2H-isoquinolinl-one, 25
644-(1-Amino-2,2,3,3,3-pentafluoro-propy0-4-isopropyl-cyclohexyloxyl-7-chloro-2Hisoquinolin-1-one,
644-(Amino-thiazol-2-yl-methyl)-4-isopropyl-cyclohexyloxy]-7-chloro-2H-is @Err%l'n-l- one, or
6-[4-(AmindLthiaZbREMAHRA ARSI d0sIR BIE & GRTaRy 1% f’f—‘EHﬁf%Qé‘l-l'?ﬁ@a MAR-1- 30 one, their
stereoison}@g@ _Q%]%Qgg%@qéigi_c forms and/or their pharmaceutically acceptable salts thereof. WO
2009/15609 P1C P2009/004420 153 41. A compound according to claim 1 selected from the group
consisting of
cis-644-(1-ggninoapEaRblufia(tRiakinel e W of-Mainty aleh 8By lepyrein-Chiongeakbigequinolin-1-one,
Ccis-6-[4-(1-Amino-propyl)-4-ethyl-cyclohexyloxyl-7-chloro-2H-isoquinolin-1-one,
5cis-6§4-(1-Amino-butyl)-4-isopropyl-cyclohexyloxy]-7-chIoro-2H-isoquinolin-l-one,
cis-6-[4-(14yninoyirhbduathatayaiabes\dnxyt daethyli@ Beseheianlip-one,
cis-644-(1-Amino-ethyl)-4-ethyl-cyclohexyloxy]-7-methyl-2H-isoquinolin-1-one,
cis-614-(1-Amino-propyl)-4-butyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one, and
cis-644-(1-AninoApropyipuns apcrdiom ke sidiny-selssted Tordhp A5oA 196§isHeIAL1- 100ne, their
stereoisomgiie ANAIRKERMGSYSUC (RS aRdfyranatyRepusralyiagantrdeosalssbeirmiin-
20 1-one,
6-{4-(1-Amino-ethyl)-4-ethyl-cyclohexyloxy]-7-chioro-2H-isoquinolin-1-one,
6-[4~(1-Amino-propyi)-4-propyl-cyclohexyloxy}-7-chioro-ZH-isoquinolin-1-one,
6-]4-(Amino-cyclopropyl-methyl)-4-propyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-
one,
25  6-J4-{1-Amino-propyl)-4-isopropyl-cyciohexyloxy}-7-chloro-2H-isoquinolin-1-one,
6-{4-(1 -Amino-ethyl)-4-cyclopropylmethyl-cyciohexyloxyl-7-chloro-2H-isoquinolin-1-
one,
6—[4-(1—Amino~propy!)-4—cyciopropylmethyl—cyciohexyloxy}-?-chioroQH~isoquinoiin‘1»
one, '
30  6-[4-(1-Amino-butyl)-4-cyclopropylmethyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-

one,



42. A compound according to claim 1 selected from the group consisting of 15
Cis-6444(S)-L:aminRiepy1)-4-methyl-cyclohexyloxy]-7-chloro-2H-isogigpelinmbn e
cis-6144(R)-1-Amino-propyl)-4-methyl-cyclohexylexyl-7-chloro-2H-isoquinolin-1-one,
Cis-6444(S)-1-Amino-propyl)-4 (tetrahydro-pyran-4-yl)-cyclohexyloxy)-7-chloro-2Hisoquinolin-1-one,
cis-6-[4-((R)-1-Amino-propyl)-4-(tetrahydro-pyrérf’-%-yl)-cyclohexyloxy]-?-chIoro-2H-
20isoquinolin-1-one,

Cis-6444(R)-1-Amino-propyl)-4-ethyl-cyclohexyloxyl-7-chloro-2H-isoquinplin-1-on

Cis-6444(S)H Y %iﬁ%%%%}éfilﬁﬁ:& W%%TS%% s yjf%%aﬁdrgé‘h%‘ﬁ&ﬁ%}ﬁﬁf‘ %"ﬁ%ﬁ'
cis-644-((Hesuimatinelclopropyl-methyl)-4-cyclopropylmethyl-cyclohexyloxy)-7-chloro2H-isoquinolin-1-o

ne, and 2314 ¢1_Amino-2-methyl-propyl)-4-cyclopropylmethyl-cyciohexyloxy]-7-chloro-2H-
cis-644-((R)-[Ar(ninQ-c cIopropy‘/fl-?n'e?gy)l)-4-%yc1%propylmethy -cyclohexyloxy]-7-chloro2H-isoquinolin-1-o0
ne, their ta8R0MHBEOTE1PRE and/or pharmaceutically acceptable salts thereof.  43. A compound

according ¢oj¢!pimriiseipcied)fcisotirergraumtoisigtiogefyloxy]-7-chloro-2H-isoguinolin-1-
300is-6-[4-[gléAmino-ethyl)-4-ethyl-cyc|ohexyloxy)-?-methyI-ZH-isoquinolin-l-one
cis-6-[4-(1-Anino-propyl)-4-ethyl-cyclohexyloxy]-7-fluoro-2H-isoquinolin-1-one , WO
2009/156®¥t A Pmpeaookzreobiyl-cyclohexyloxyl-7~-chloro-2H-isoquinolin-1-one,
cis-6-[4-(1 gNainoapipRYanofyttaveystoieepensybtyibigiar TimethyHkbignaiinoliarie, one,

cis-6-[4-(1-Amino:propyl)-4-ethyl-cyclohexyloxy)-7-methyl-2H-isoquinolin-1-one,, - T
Cio 6 (1 T DA B e S o o ST 598 i 6 -0
(1-Amidho-Sripiirirmptieoyioptishexgysisnenivhiyre rexidexyironlorcodid;isoquinalin-1-
trans-6-[4-glAmino-propyl)-4-methoxy-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,

ci-64a- AT B AEE HEy ESR P Rr SBgTHR:-one,

C?S-G-[4-(1&miﬁe%ﬁtw)pﬁepﬁhyboychheww)qﬂybxﬁﬁrotmﬁdﬁd}@nw'rmd!'mﬂﬁs;ﬂ_nEO o

-6 (L o Socuinolin-1-one.

cis-6-[§-(1-51\{‘&1'hb@iﬂ%mpﬁ%ﬁﬂwyk%ﬂﬂ?é)’r'?w&g%ﬂl?i?f@fﬂ]fﬁ-@qﬁmﬂ%ﬁﬂ@elﬁisoquinolin-l-one,

cis-6-[4-(1-ApipoAmnyBYtgi4. &b to fucegeligdioydiohenyloxah-TschltmoliHisnguinolin-1-one,
f"zsoii[é‘.éﬁ%@&?ﬁ%@@%@ﬁ%ﬁ%ﬁ%%?&?%ﬁﬁ%‘ﬁ%ﬁ%&@%ﬁéﬁ%‘%ﬁ%@%T'fjf’?.“'”°"” one
chloro-2H-fet{iirfoming-elhi!)-4-ethyl-cyclohexyloxy]-7-methyl-2H-isoquinolin-1-one,

Cis-644-(AgUR-CYFHAR G bME by sRaBhd Ut e el sHaB@ndtinisosndnolin1-one,

S A YR s A S RS o AR hisainglin-A-op one:
8-[4-(1-Amino-2,2,2-trifluoro-ethyl)-4-cyclopropylimethyl-cyciohexyloxyl-7-chioro-2H-
isoquinofin-1-one,
6-[4~(1-Amino-2,2,2-trifluoro-ethyl)-4-isopropyl-cyclohexyloxy}-7-chloro-2H-isoguinolin-
1-onhe, '

25  6-[4-(1-Amino-2,2,3,3,3-peniafluoro-propyl)-4-isopropyl-cyclohexyloxy}-7 -chioro-2H-
isoguinelin-1-oneg,
6-[4-(Amino-thiazol-2-yl-methyl)-4-isopropyi-cyciohexyloxyl]-7-chloro-2H-isoquinolin-1-

. one, or
6-[4-(Amino-thiazol-5-yl-methyl}-4-isopropyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-

30 one,
their stereoisoreric and/or tautoreric forms and/or their pharmaceutically acceptable

salts thereof,



cis-6-[4-(1-Amino-propyl)-4-ethoxymethyl-cyclohexyloxy1-7-chloro-2H-isoquinolin-1- one,

cis-6-[4-(1-Ar’9‘jBgz}ggn\ajl;})-gg-cycIopropyl-cyclohexyloxy)-?-chIoro-2H-isoq%,Q’_J:lz;:l‘!g'lg&-dl’-(/:Hagf20
cis-6-14-(Amino-cyclopropyl-methyl)-4-(4,4,4-trifluoro-buty1)-cyclohexyloxy -7-c?1|oro-

302H-isoquinolin-1-one,
cis-6-[4-(1-Amino-propy1)-4-cyclopropyl-cyclohe¥§foxyl-7-chloro-2H-isoquinolin-1-one, WO
2009/156099PCT/EP2009/004420 155

cis-6-14-(Amino-cyclopropyl-methyl)-4-cyclopr -cyclohexyloxy1-7-chloro-2Hisoguinolin-1-one,
cis-6-[4-((15‘ﬂ?min§-)r/§f’6§§fﬂfﬁg(?&?8 Jotﬁﬁiﬁy?a%g‘f%‘gga &?;/%Wﬁ‘fp&ﬁ%%@-%Pﬁsoquinolin-l-one,5
cis-644-(1-As¥iré-Etlayiinb-propylyeytiethahyd mpyrarehidfeRibisogiorgn-thdore-2H-
cis-6-[4-(11%M%ﬁbngh%,ethyl-cyclohexonxy)-?-quoro-ZH-isoquinolin-l-one,
cis-644-(1-Amino-ethyl)-4-ethyl-cyclohexyloxy]-7-fluoro-5-methy1-2H-isoquinolin-1-one,
cis-6-[4-(1 Fnfint-eynne-smprbstritekorsRientendyrehiemotb-BeasbqlitdirRe-one,
cis-7-Ghlomgs@G{4 13 -foydloonylmabytoamiogishepydvi-sibbreyeioexylmoin2bne,
10isoquinolin-1-9ne,, . - . L
cio-5 (- R A o D N Y e on et 2t epauinotinclioner
cis-7-Chloise3{d-étriyminccetindbdgtavhirusiphepyexdytiomskyiayisqusstoitsitel-one,
RPN o st U bt e A e i e
-(1-Amino-2-m -pro -4-isopropyl-cyclohexy4oxyl-7-chlo10-2H-jsoquinplin-1- 15 one,
cio-6 (L R B RS AR B T R A R e
Ccis-6-18-(1-sxmino-propyl)-4-ethyl-cyclohexyloxy]-7-chloro-4-fluoro-2H-isoquinolin-1- one,

20cis-6-[4-{{ ] IUNOSRIORY ARG RPREHY 18Ik AR RINgn AiFiie RS AGiL BRIBIE s e

cis-644-(1-Amino-propyl)-4-ethyl-cyclohexyloxy)-7-chloro-1-oxo-1,2-dihydroisoquinoline-4-carbonitrile,
cis-6-[4-(1-tﬂﬁﬁﬁ%-propyl)-4-isopropyl-cycl3hexyloxy]-4-bromo-7-chIoro-214isoqu1n0lin- 251-one,
cis-644-(1-amino-2-fluoro-ethyl)-4-ethyl-cyclohexyloxy)-7-chloro-2H-isoquinolin-1-one,

trans-644-(1;amino-2-fluoro-ethyl)-4-efhyl-cycloh -7- -2H-isoquinolin:1- one,
o4 L 3 L e o R BB B P o
30cisié[4-eis-&rmr{b?v@;rbﬁmmﬂmmﬁr&m@%&hax@%@aﬁﬂﬂ%%%%@@%ﬁme,

chloro-2H-igegUngli=1-AR8no-propyl)-4-methyl-cyclohexyloxy]-7-chioro-2H-isoquinofin-1-one,
643 (LA ) AR R b Sy R R G S S A QP R4 801G 2H-
isoquinclin-1-one,
¢cis-6-[4-({R)-1-Amino-propyl}-4-(tetrahydro-pyran-4-yli)-cyciohexyloxyl-7-chioro-2H-
20  isoguinclin-1-one, _
cis-8-[4-((R)-1-Amino-propyl)-4-ethyl-cyclohexyloxyl-7 -chloro-2H-isoquinolin-1-one,
Cis-6-4-((S)-1-Amino-propyl)-4-ethyl-cyciohexyloxyl-7-chioro-2H-isoquinolin-1-one,
cis-6-14-((S)-Amino-cyciopropyl-methyl)-4-cyclopropyimethyl-cyclohexyloxyl-7-chioro-
2H-isoquinolin-1-one, and
25  cis-B-[4-((R)-Amino-cyclopropyl-methyl)-4-cyclopropyimethyl-cyciohexyloxyl-7-chloro-
2H-isoquinolin-1-one,
their tautomeric forms and/or pharmaceutically acceptable salts thereof.

43. A compound according to claim 1 selected from the group consisting of
30  cis-6-[4-(1-Amino-ethyl)-4-ethyl-cyclohexyloxy}-7-methyl-2H-isoguinolin-1-one,
cis-6-[4-(1-Amino-propyl)-4-ethyl-cyclohexyloxyl-7-flucro-2H-isoguinolin-1-one,



156 644-(1-Amino-propy9-4-trifluoromethyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one, their
stereoisomer'@g Laytomeric forms and/or pharmaceutically accepighle sallsthergof. 5 44.A
compound according to claim 1 selected from the group consisting of
cis144-(5,7-Dimethyl-isoquinolin-6-yloxy)-1-ethyl-cyclohexyl)-propylamine,
cis-141-Ethyl-4-(7-fluoro-soquinolin-6-yloxy)-cyclbtexyli-propylamine,
cis-141-Ethyl-4-(7-methyl-isoquinolin-6-yloxy)-cyclohexyll-propylamine,

cis-1-[1-Ethyl-4-(7-fiuoro-5-methyl-isqoguinolin-6-yiwry)-cyclohexy11-pr a ine, .

Ocis- 141 BRSBTS DN R moln-1-
cis-144-(7-8vmo-isoquinolin-6-yloxy)-1-ethyl-cyclohexyli-ethylamine,
cis-144-(7-Meghwl-isaauinolin=6- € | i 1G] b 4
cis-144-(5-%%%%_—@2%}%%??% ilﬁ%igﬁ&%@liﬁgc ohexﬁk@%&gﬂﬁgﬁo q;umh_n 1_one'
cis-644-(1-Asrfrl6-EhfyTyine 1&eioNES -"7—’8?&)’&?%%@51?%“#—‘12%|H8‘f"b’ﬁt?ﬁ§v
[4-(1-Agningigx 14ampibyireygiohexyikisgatitiolin:tApkaRTiasiand Hsb sieneiisomesic and/or
ta“tome”%fgf?“qpimﬂ%& m%msg SRR NE b pH R IR formula ()
and/or its pﬁanr?ﬁa?;u icarlﬁy a cep%‘rb e saﬂ acc rglng g% to'one of claims 1 t 4?‘@” useas a
medicamefit[446-Argaop@nidadtShexychvpe by ispadrimeite(P-aHdRaaHIpPEnr@®&utically acceptable
salt thereofg Qi PRe i phaima) L imdtheeRRAeRINKa Menicr B s dguiolifse-ahat least one
compound of%@fr? I l}&iﬁd/@fa pha) ce ti)tgllﬁaﬁg ePt tﬁé S g‘thereofscé rdc?ng to one of claims 1
to 44 in the aATCR T G oH Y RS e A B e Rred el i ibertension,
pulmdRary disspdrdAsion-poets-metatehsiropamndpethy-gistatenarpdriptiaabelitulatory disorder,

peripheral @JGU@BQ&Q‘%&? disease (PAOD), coronary heart disease, angina pectoris, heart
hypertrophy, heart failure, 30ischemic diseases, ischemic organ failure (end organ damage), fibroid
lung, fibroi&'ﬁ\ﬁ‘:‘[’f’1”@‘?"?3%?%‘,"?@%?8}5%&%‘??‘%?{BPﬁﬁﬁ%?ﬁﬁ’l’b‘f&%&ﬁéﬁ?ﬁ@%ﬂﬂﬂ%ﬁbsclerosis,
organ hypéassgphyiimgtonea, chronic obstructive pulmonary disease (COPD), adult 157 respiratory
distress syndrome,.thrombatic disar C ral 17C alischemia, pain,
neuronal dgg_egﬁr@reg%iglr?@g%ta%cg({)@@ gj!%rr Ef%l%‘lﬁ%;r d%é%{ggg, ?gﬂeﬁuﬁﬁgf&%tﬁeredile dysfunction,
endodfine ifpsiiRetirisoRfteriosclerosis, prostatic hypertrophy; diabetes and complications of
diabetes, nagiatjalic ameemephdicadessmisestangyicyatesassigiasisnivrianmation, autoimmune
diseases, AIDSi 0 te_qpathy, infection of digestive tracts with bacteria, sepsis or cancer development
and progre@%‘ﬁf‘o 8 U of a compound of formula (I) and/or a pharmaceutically acceptable salt
thereof acouscirlg-{d-ominof piehyis4r(fetrahin i yrahdfaionatbyhf-ey peitisameni’fshipie-#blatment and/or
preventioniggmggﬁ;gmgg@’, pulmonary hypertension, fibroid liver, liver failure, nephropathy, renal
failure, chronic obstructive pulmonary disease (COPD), cerebral vas sm, pain, spinal cord injury,
erectif? dySHSHEHBH MBIBEE %@@é@ﬁ%@?ﬁ "(Sé'%grgggpdBV@B%W&'H%E?%’WB&%%@%@?19. Use of a
compound oo bilds tranckiorlacpearmaceutically acceptable salt thereof according to one of claims 1
to 44 in thedp@ﬂ[uiﬁ&ﬁ%se@esaaﬁgpgma96@4%&@@%@9«%&@9@&%@%%&ﬁmnncell or
induced pluripotent stem cell treatment, improvement ot recognition or for the treatment or prevention
of fibroid héa‘?ﬂedepression, epilepsy, renal papillary 20necrosis, tubule-interstitial dysfunction, multiple
sclerosis, vgsgelssiarosts@ekipitbpyl-methyl)-4-ethyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-

25 one,
cis-8-[4-(1-Amino-propyl}-4-ethoxymethyl-cyclohexyloxyl-7-chioro-2H-isoguinolin-1-
one,
cis-6-{4-(1-Amino-ethyl)-4-cyclopropyl-cyclohexyloxy}-7-chloro-2H-isoquinolin-1-one,
cis-B-[4-(Amino-cyclopropyl-methyl)-4-(4 4, 4-trifluoro-butyl)-cyciohexyloxy]-7-chloro-

30 2H-isoquinolin-1-one,

cis-8-[4-(1-Amino-propyl)-4-cyclopropyl-cyciohexyloxy]-7-chioro-2H-isoquinolin-1-one,



disorders. 50. A medicament comprisih:g an effective amount of at least one compound of formula (1)

and/or a phagmacalogically acceptable salt thereof according to one of K5 RIS eb4i9044,
pharmaceutically tolerated excipients and carriers and, where appropriate, further additives and/or
other active ingredients.
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cis—S-[4-(Aminﬂ-cyciopropyi-methyi_)—-!&-cyclopropylmcycichexyioxy}-?’-chloronzH—
isoguinolin-1-one,
cis-6-{4-(1-Amino-propyl)-4-{tetrahydro-thicpyran-4-y)-cyclohexyloxy]-7-chioro-2H-
isoquinolin-1-one,

5 cis-6-]4-(1-Amino-ethy}-4-propyl-cyclohexyloxyl-7-chioro-2H-isoquinolin-1-one
cis-B-[4-(1-Amino-ethyl}-4-ethyl-cyclohexyloxyl-7-fluoro-2H-isoquinolin-1-one,
cis-6-[4-(1 -Arhino-eihyl)-4-ethyl-cyciohexyioxy]-?’-ﬂuoro-5—methyl—2H—isoq uinolin-1-one,
cis-6-[4-(1-Amino-ethyl)-4-ethyl-cyciohexyloxy}-4-benzyl-7-chioro-2H-isoquinoiin-1-one,
cis-7-Chloro-6-{4-[1-(cyclopropylmethyl-amino)-propyl]-4-ethyl-cyclohexyloxy}-2H-

10 isoguinofin-1-one,
cis-6-[4-(1-Benzylamino-propyl)-4-ethyl-cyclohexyloxy]-7-chloro-2H-isog uinolin-1-one,
cis-7-Chloro-6-[4-ethyl-4-( 1-isobutylamino-propyl)-cyciohexyloxyl-2H-isoquinolin-1-one,
cis-6-{4-(1-Butylamino-propyl)-4-ethyl-cyclohexyloxy]-7-chioro-2H-isoquinolin-1-one,
6-[4-(1-Amino-2-methyl-propyl)-4-isopropyl-cyclohexyloxy]-7-chloro-2H-isoquinciin-1-

15 one,
cis-6-[4-(1-Amino-propy!)-4-isopropyl-cyclohexyloxyl-7-chloro-4-fluoro-2H-isoquinolin-
1-one, |
cis-6-[4-(1-Amino-propyl)-4-ethyl-cyclohexyloxy}-7-chloro-4-fluoro-2H-isoquinofin-1-
one,

20  cis-8-[4-(1-Amino-propyl)-4-ethyl-cyclohexyloxyl-4-bromo-7-chloro-2H-isoquinolin-1-
one, ‘
cis-B-{4-(1-Amino-propyl)-4-ethyl-cyclohexyloxy]-7-chloro-1-oxo-1,2-dihydro-
isoquinocline-4-carbonitrile, _
cis-6-{4-(1-Amino-propyl)-4-isopropyl-cyciohexyloxy]-4-bromo-7-chioro-2H-isoquinolin-

25 1-onhe, .
cis-6-{4-(1-amino-2-fluoro-ethyl)-4-ethyl-cyclohexyloxy]-7-chioro-2H-isoquinolin-1-one,
trans-6-[4-( 1-amino-2-fluoro-ethyl)-4-ethyl-cyciohexyloxy]-7-chioro-2H-isoquinolin-1-
one,
6-[4-(1-amino-3-methoxy-propyl)-4-ethyl-cyclohexyloxy]-7-chioro-2H-isoquinolin-1-one,

30  cis-6-[4-(1-amino-propyl)-4-(1, 1-dioxo-tetrahydrothiopyran-4-yf)-cyclohexyloxyl-7-
chloro-2H-isoquinclin-1-one,
6-{3-(1-Amino-propyl)-3-propyl-cyclopentoxy}-7-chloro-2H-isoquinolin-1-one, and
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&-[4-(1-Amino-propyl}-4-trifiuoromethyl-cyclohexyloxy}-7-chioro-2H-isoquinolin-1-one,
their sterecisomeric and/or tautomeric forms andfor pharmaceutically acceptable salts
thereof.

44, A compound according to claim 1 selected from the group consisting of
cis1-[4-(5,7-Dimethyl-isoquinolin-6-yloxy)-1-ethyl-cyciohexyl]-propylamine,
cis-1-]1-Ethyl-4-(7-fluoro-soquinolin-6-yloxy)-cyclohexyll-propylamine,
cis-1-[1-Ethyl-4-(7-methyl-isoquinolin-6-yloxy)-cyclohexyl}-propylamine,
cis-1-[1-Ethyl-4-(7-flucro-5-methyl-isoguinolin-6-yloxy)-cyclohexyl}-propylamine,
cis-1-[1-Ethyl-4-(7-fluoro-5-methyl-isoguinolin-6-yloxy)}-cyclohexyll-ethylamine,
cis-1-[4~(7-Brome-isoquinolin-8-yloxy)-1-ethyl-cycichexyl}-ethylamine,
013-1-I#(?-Methyt-isoquinoiin-ﬁ-y!oxy)-1-ethyl-cyc:iohexyl]—ethykamine,
cis-1-{4-(5-Chloro-isoquinolin-6-yloxy)- 1-ethy!-cyciochexyl}-ethytamine,

cis-6-{4-( 1-Amino-ethyl)-4-propyl-cyclohexyloxy}-7-chioro-isoguinoiin-1-ylamine, and
[4-(1-Amino-propyl)-4-methyl-cyclohexylj-soguinolin-6-yl-amine,

and their stereoisomeric and/or fautomeric forms and/or pharmaceutically acceptable

salts thereof.

45. A compound of formula (1) and/or its pharmaceutically acceptabie salt according

to one of claims 1 to 44 for use as a medicament.

48. Use of at least one compound of formula {1} and/or a pharmaceutically

acceptable salt thereof according to one of claims 1 o 44 for producing 2 medicament.

47.  Use of at least one compound of formula (i) and/or a pharmaceutically

acceptable salt thereof according to one of claims 1 to 44 in the manufacture of a medicament for the treatment and/or

30

prevention of hypertension, puimonary hy{aertension, 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
fiver, liver failure, nephropathy, renal failure, fibroid kidney, renal glomerulosclerosis,
organ hypertrophy, asthma, chronic obstructive pulmonary disease (COPD), adutt
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respiratory distress syndrome, thrombotic disorders, stroke, cerebral vasospasm,
cerebral ischemia, pain, neuronal degeneration, spinal cord injury, Alzheimer's _
disease, premature birth, erectile dysfunction, endocrine dysfunctions, arteriosclerosis,
prostatic hypertrophy, diabetes and complications of diabetes, metaboiic syndrome,

5  blood vessel restenosis, atherosclerasis, inflammation, autoimmune diseases, AIDS,
osteopathy, infection of digestive tracts with bacteria, sepsis or cancer development

and progression.

48. Use of a compound of formuia (I) and/or a pharmaceutically acceptable salt
thereof according to one of claims 1 to 44 in the manufacture of a medicament for the treatment and/or prevention of
hypertension, puimonary hypertension, fibroid liver, liver failure, nephropathy, renal
failure, dhronic obstructive 'putmonary disease (COPD), cerebral vasospasm, pain,
spinal cord injury, erectile dysfunction, blood vessel restenosis, or cancer development
and progression,
15
49.  Use of a compound of formula () and/ior a pharmaceutically acceptable sait
thereof according to one of claims 1 to 44 in the manufacture of a medicament for curative approaches associated with
stem cell or induced pluripotent stem cell treatment, improvement ot recognition or for
the treatment or prevention of fibroid heart, depression, epilepsy, renal papillary
20  necrosis, tubulo-interstitial dysfunction, muitiple sclerbsis, vessel stenosis or lipid

disorders.

50. A medicament comprising an effective amount of at least one compound of
formuta (1) and/or a pharmacologically acceptable salt thereof according to one of

25 ciaims 1 to 44, pharmaceutically tolerated excipients and carriers and, where
appropriate, further additives and/or cther active ingredients.



