WO 2009/156092PCT/EP2009/004393 Si- and polycyclic substituted isoquinoline and isoquinolinone
derivatives The present invention relates to bi- and polycyclic substituted isoquinoline and
isoquinolinone derivatives, their preparation, pharmaceutical preparations containing 5 these
derivatives aid their tae-in the treatment and/or prevention of diseases r&fatéd %Bﬂﬂ[u%"imbition of
Rho-kinase and/or of Rho-kinase mediated phosphorylation of myosin light chain phosphatase.
Activation of a small GTPase RhoA upon agonist stimulation results in conversion of 10 RhoA from the
inactive GDP-bound form to the active GIP-bound form with a subsequent binding to and activation of
Rho-kinase. Two isoforms, Rho-kinase 1 and Rho-kinase 2, are known. Rho-kinase 2 is expressed in
vascular &eothprivsydiesiubshiiiaddeansliaptagRmtispaionalnrip denyesveDy the active
GTP-bound RhoA leads to calcium sensitization of smooth muscle cells through
phosphorylation-mediated 15inhibition of the myosin light chain phosphatase activity and thereby
up-regulalith FERRNLENARHBR TR LR t@@m%ﬁ%@mwﬁiﬁq@fé}fmde@anmm 89497, 389, 990-994).
It is knowgdhainBivokinasevativwelvediiprasacaisllisHamisiuding fregipuainnentahmyogenic
tone and smooth muscle hypercontractility (Gokina et al. J'@P l. Ph siol.éo 2005, 98, 1940-1948),
bronhial BRTSHHRALKRS CRRLAOEHDIRR Bokir denient el brawariion efigiseeses #ie¥tbo-1200),
asthma (Setbg urdtibétton .dB IR doRireasecaed/@ONR A3 Xiddse Fh8didtdd phtssii@lylbtisnlofPharmac.
2000, 389 - .chronic tructive pulmonary disease (COPD, Maruoka et al. Nippon
Rinsho, 1@&%§%ﬁ%§¥%§§éﬁ§§§%§nsmn pulmonary hypertension (Fukumoto et al. Heart 2005,
91, 25 391-392, Mukai et al. Nature 1997, 389, 990-994) and ocular hypertension and regulation of

IntraoCCUlRLRIARAIER SHRRA &bV f§loR %'26%}?5%% M%‘Eﬁﬁﬁﬁf{)%uﬂ’ in torakishdpthelial

dysfunction (Steioff et al. Eur. J. Pharmacol. 2005, 512, 247- 249), angina (Masumoto et al. Circulation
20010 10RhpfuEom thehiRasgivg S Ribgutd famsy iz thepelive &0 P2boend forms wits 8 nephropathy,

including dRRIEBHNORNGM i SRE JRAVIRAPESIRBICRIRAECT I ARMIARS IRMERINARSH g% renal

failure and peripheral arterial occlusive disease (PAOD) (Wakino et al. Drug News Perspect. 2005, 18,

639-643) I NASRAIAS KM SHRIRASR P BRI ISsShim@ssuBs seIogimuscle cells
2009/15609P BEIMRBRAQRINN IR 2i0A bf R Ihasiat oy ehakhtiveulsTiprba0nd RINSA 2224 2239),

cardiac hypertrophy and.failure (Yamakawa et al. Hypertensign 2000, 35, 313-318; Liao et al. Am. J.
e e e R R e e
heatbdisédsbitmnhdisctopesis lightaimiisPesphataseaactivity. Mdl tHeChyun2085;1880048-254;
Retzer e - : /4. ‘0 at | J A 999, 262,
1 21 B D e g e e e orag ok of ol
Diabetes 2000, 49, 2178-2189 ; Maeda et al. Cell Metab. 2005, 2, 119-129), sexual dysfunction, e.g.,

penile erqoll@ chpfriceHs-Ritrlsy gtialdNaYR MRUSHRERYSN inkkiiedhe OdetiRpRathy.

inflammation, immune diseases, AIDS, osteoporosis, endocrine dysfunctions, yg}eraldosteronism,

i i e.g. h (
central nSVBYRISRIRIANG N SOWHRUSS FyRsr %@@%ﬁ&hlﬂ‘@ﬁh%ﬁ-c’egﬂﬂiu uRia et al. J.
Ne@osurzo@dB, o444 248), iserethnll isehmiarliehacdetrabtatpresHiost, s1I8AnYAW-R84p Satoh et

|. Life Scj. , 09,1 -1453: Hj i l. Life Scj,.2000, 67, 1929-1939. Y t . 15 J.
Cardiove Gt Biol 193 O THETL SO et lseloguchi o ol r. ) piarmaces 20k 87,
195-200: K2y 1 i1 Ag: Nakatges 2ROEUE 4ABhetTHRQ000, BB UIBBDR) pathdHiatsiomi et al.

Newroscignce, 2008 i ASIAAL: R, MAHIGBSY STRBRRA rird 24648), focton o

digestive tracts wit ﬁlgcterla
1882-1987), hypertension, puimonary hypertension (Fukumoto et al. Heart 2005, 81,

25  391-382, Mukai et al. Nature 1997, 389, 990-894 ) and ocular hypertension and
regulation of intraoccular pressure {(Honjo et al. invest. Ophthalmol. Visual Sci. 2001,
42, 137-144), endothelial dysfunction (Steioff et al. Eur. J. Pharmacol. 2005, 512, 247-
249), angina (Masumoto et al. Circulation 2002, 105, 1545-47, Shimokawa et al. J.
Cardiovasc. Pharmacol. 2002, 40, 751-761), nephropathy, including hypertension-

30 induced, non-hyperiension-induced, and diabetic nephropathies, renal failure and
peripheral arterial occlusive disease (PAOD) (Wakino et al. Drug News Perspect.
2005, 18, 839-643), myocardial infarction (Demiryurek et al. Eur. J. Pharmacol. 2005,



cancer development and progression, neoplasia where inhibition of Rho kinase has 20 been shown to
inhibit tumor cell growth and metastasis (Itoh et al. Nature Medicine 1999, 5, 221-225; Somlyo et al.

Biochem. Big‘p@¥§09ﬁe&9gommun. 2000, 269, 652- 659), angiogenesis (%%J‘C%q, & . %} chem.
Biophys. Res. Commun. 2000, 269, 633- 640; Gingras et al. Biochem. J. : @ gb% -280),

vascular smooth muscle cell proliferation and motility (Tammy et al. Circ. Res. 1999, 84, 1186-1193;
Tangkijvanich 25et al. Atherosclerosis 2001, 155, 321-327), endothelial cell proliferation, endothelial
cell 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 Biol. 2000,
150, 797-898), 1RfbAbitadien elcrt (KikkiatieeraP+HES ReB40dd39% cardiamh Bantppbyl. Blood

1999, 94, JRATHER2NVERRE R &1 30FRIHBINICHISSbA467 439 B4 sRes LebAIARE! Signal
2000,12, 645-648) and leukocyte aggre atl%%o%%v%@ uchi et al. Eur. J. Pharmacol. 2000, 403,

203-208; SAWEIRL Sl Fivysipk 290 gt ishpekal fslicdighienl2fpadid; &74l-. wo
2?09/15?m9h pwmw&aﬂaﬂ%immb;n@koae%eéiﬁsse@i@nfb%ﬁa, MQ&%{@&W@WQhe"aiaE et
. J. Biol. 3,27 6-29097). N a SpQIt SyS ctivation (Kawaguchi et
o B SRR, St bR T e LAl 2L ORu i AAaieE 206, 305
1215-121 BioatidutiBiaptiyatiGtesE Giaatereiral 99BiG6Z; 12r-2 190 81 2B8te85 Bkib&5eA8), and in SREB
Sterol indi ignalli ' iDj I in et al. Circ. Res.
5005, 05, TaLRTERiFoarous SR AR ST dRIE (RERRT G e, T
Rho-kinaséOffddifiet! piasibardasstal dsall Meiabh 20050 8sgH&d0)s saefal dysfooatieatment 10
and/or preygntiom b CREAKAREHAAR RERA)iaY aPALAISARGS B SIR IR hPg ipase as the

primary or secondary disease cause, like hyperténsion, pulmonary hypertension, ocular hypertension,
retintPatniEtp iR dofiRmmatione fAeHEg SisrR SRS et S pesiarialatie RIEINSive disease
'(PAhOD')’ w@ﬁ&@}ﬁﬁ#ﬁ@,r&asﬂgﬁ@rsﬂaa?ar@ﬁ@ﬁﬁi%én%@rtdam]ggécgjyehe?ﬁ@&réesiﬁs}hgﬁﬂic disheases,
ischemic organ fajlure 15(end organ damage), fibroi , fibroid liver, liver failure, nephropathy,
inclucing ASEARAISGHARGTRIEN RO DA EA L ERR S8 o Ve ARt oP IR 16 taure,
fibroid kidriéyt) remabblahierhmséefidsisacrgtalhifatuopbg7 a38BNag0heoricsH e thlie e monary
disease ( dult respiratopy distress syndto th otic dj IS, Stioke, cerebral
vasospas%&?r%%?h?%c %)rr{fig ééfn&é?éﬁ y. n&r‘e"u;é%;%%‘c %&g?r? , r%guorq%%gﬁ%gn?%%m %?&r%fa&ord _
injuryD AlzHefrredioviiseaBbapmanatu?8 B3 Se RO 1dy stenetical, \asdepasendFsftmetiah K irc.
arteriosclazgsloa B tYicr¥OSAORM diabaRn AR URPIBAtoNs o stAkeigsolisianglic syndrome,
u

blood vessel restenosis, atherosclerosis, inflammation, autoimmune diseases, AIDS, dsteopathy such

as osteopBRISRPAHMICRBIN &F atgustivt hiieviradiRreerRD Mok, 249 t4R% T ous ebpkMaive
progressiqhegidne IMTRIS1Y, thedbraastisrien P irdyssiatiastdialn BacikmO@Nd Bwmtensigstases.

cancer development and progression, neoplasia where inhibition of Rho kinase has
20  been shown to inhibit tumor cell growth and metastasis (ltoh et al. Nature Medicine
1999, 5, 221-225; Somilyo et al. Biochem. Biophys. Res. Commun. 2000, 269, 652-
659), angiogenesis (Uchida et al. Biochem. Biophys. Res. Commun. 2000, 269, 633-
640; Gingras et al. Biochem. J. 2000, 348, 273-280), vascular smooth muscle cell
proliferation and motility (Tammy et al. Circ. Res. 1998, 84, 1186-1183; Tangkijvanich
25 et al Atherosclerosis 2001, 155, 321-327), endothelial cell proliferation, endothelial cell
retraction and motility (Oikawa et al. Biochem. Biophys. Res. Commun. 2000, 269,
833-640), siress fiber formation (Kimura et al. Science 1897, 275, 1308-1311;
Yamashiro et al. J. Cell Biol. 2000, 150, 797-806), thrombotic disorders (Kikkawa et al.
FEBS Leit. 2000, 466, 70-74, Bauer et al. Blood 19989, 94, 1665-1672; Klages et al. J.
30  Cell Biol. 1999,144, 745-754; Retzer et al. Cell Signal 2000,12, 645-648) and
leukocyte aggregation (Kawaguchi et al. Eur. J. Pharmacol. 2000, 403, 203-208;
Sanchez-Madrid et al. J. immunol. 2003, 171, 1023-1034; Sanchez-Madrid, et al. J.



WO 2001/64238 describes isoquinoline-5-sulfonamide derivatives optionally substituted by a

-(CH2)1-6-04CH2)0-6-, a -(C112)0-6-S-(CH2)0..6- Or a -(CH2)0_6- 30linked heterocyclic group useful

as neuroprote(;:éive %ents. WO 2009/156092PCT/EP2009/004393 4 WO _2004/106325 (Schering AG)
r

describes prc‘))V u"é’%% the Rho-kinase inhibitor fasudil carrying an ether oﬂ’gg{g%}lpgﬁ?ﬂﬁ? he 1-position

of the isoquinoline ring. WO 2001/039726 generically describes -0-(C0-Cio)alkyl-heteroaryl substituted
5cyclohexyl derivatives useful for the treatment of mirobial infections. JP 10087629 A describes
iIsoquinoline derivatives useful for the treatment of diseases caused by Heliobacter pylon such as for
example gastritis cancer or ulcer. The isoquinoline derivatives may be substituted by OH in the
1-position iamakame! p2OREabHB 54814 (it eshilybXiF €0 &eC ity [Eieildatk-ot alhefeBiok @aAgrbe oxygen

4y : . o) ’
047 2660 P P IE Nl BieiantIE R KBS 8RB EEn ISR SEcer
pylon. 15 Bk Bu48d, 8briarticallfCidfldse8 32 B P irtwisner b OiseasediGrantabiabrScieanis for

inhibiting %b@[@kﬁ@f%@fsﬁﬁﬁ‘ﬁg?lﬁme{ﬁ%ﬁ%ﬁwﬁ%ﬁ&é@)&f A J'beER A MAYeRe 273
(CHRI m-Z-éCHRl n, e.g. Z-CH2, wherein Z may be 0, R1 is hydrogen or alkyl, Ar | may be among

other®an spftén UBREHNSREB(SHRIRME SRRNES RiRdigoreemesniy danalinganstitnafieisostituted

C3_7 mongsyiglie sritdisseshh elaremal CrysiRes. 2D0¥0s20854188¢49. (Merck & Co.) generically
describes as potassium channel inhibitors for the treatment of cardiac arrhythmias, stroke, congestive

heart failure etc. isoquinolone derivatives which are optionally substituted in 6-position by a group
(CReRf)pORéssfrrereicgmpayrizbimuioganbibitsyetart afGhCikystesdnd/asiduribioptienally
Re1 definoiraeiep oG S U S BeHabete e e Wrateats o o
hetet@atorasdéideeestibstivlraidiovasianabd ms-sptidosgcuibs tlistsesyinvoivingrBany ring in the
4-p08iti0nki}%@&ﬁ(&%@%%&%@gﬁ@g@%g cause, like hypertension, pulmonary
hypertension, ocular hypertension, retinopathy, and glaucoma, peripheral circulatory
disorder, peripheral arterial occlusive disease (PAQOD), coronary heart disease, angina
pectoris, heart hypertrophy, heart failure, ischemic diseases, ischemic organ failure
15 (end organ damage), fibroid lung, fibroid liver, liver failure, nephropathy, including
hypertension-induced, non-hypertension-induced, and diabetic nephropathies, renal
failure, fibroid kidney, renal glomerulosclerosis, organ hypertrophy, asthma, chronic
obstructive pulmonary disease (COPD), adult respiratory distress syndrome,
thrombotic disorders, stroke, cerebral vasospasm, cerebral ischemia, pain, e.g.
20  neuropathic pain, neuronatl degeneration, spinal cord injury, Alzheimer's disease,
premature birth, erectile dysfunction, endocrine dysfunctions, arieriosclerosis, prostatic
hypertrophy, diabetes and complications of diabetes, metabolic syndrome, blood
vessel restenocsis, atherosclerosis, inflammation, autoimmune diseases, AIDS,
osteopathy such as osteoporosis, infection of digestive tracts with bacteria, sepsis,

25 cancer development and progression, e.g. cancers of the breast, colon, prostate,
ovaries, brain and lung and their metastases.

WO 2001/64238 describes isoquinoline-5-sulfonamide derivatives optionally
substituted by a <(CHz)1.6-0-(CH2)p-6-, @ -(CH2)p.5-S-(CH2)p-g- or a -(CH2)g-5-

30  linked heterocyclic group useful as neuroprotective agents.



isoquinoline derivatives which may be substituted by hydroxyl in the 1-position and are optionally

substituted in 6-position by a group (CReRf)pOR43 wherein p may be zero, and R43 is e.g. a
(C3-Cio)cycl _C%gg%l/%g?coptmnally substituted by NR51R52, wherein R;%%%%R{,Sg%gga% be

hydrogen, (C

bound optionally substituted aryl or heteroaryl ring id the 4-position. W02003/053330 (Ube)

generically describes isoquinolone derivatives of the formula {aromatic ring) - C(R)(R)(NH2) as

Rho-kinase inhibitors. W02007/012422 (Sanofi-Aventis) generically describes isoquinoline and
isoquinol SINE REHRANGES L (SeheringlaCl3BRETSs Ry RivegkinbkeiRiibitonase inhibito08I67d1H55 and

WO 2008t drPaliabicadiel gR,p G SHES B aukR Wiahe RegaBRHasiAgd isoquinolone

derivatives as R

wherein
5
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cyclohexy! derivatives useful for the treatment of microbial infections.

JP 10087629 A describes isoquinoline derivatives useful for the treatment of diseases
caused by Heliobacter pylori such as for 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)]g_4-Y wherein X may be oxygen and Y may be

an aryl or a heterocyclic group.

Hagihara et al. (Bioorg. Med. Chern. 1899, 7, 2647-2666) disclose 6-benzyloxy-
isoquinoline for the treatment of infections caused by Heliobacter pylori.

US 5,480,883 generically discioses as EGF and/or PDGF receptor inhibitors usefui for
inhibiting cell proliferation compounds of the formula “Ar | — X — Ar II” wherein X may
be (CHR{)m-Z-(CHR1)p, e.g. Z-CHz, wherein Z may be O, R4 is hydrogen or alky!, Ar

i may be among others an optionally substituted isoguinofone and Ar il may be among
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 cardiac arrhythmias, siroke, congestive heart failure etc.
isoquinoione derivatives which are optionally substituted in 6-position by a group

(CReRf),OR43 wherein p may be zero, and R43 is e.g. a (C3-C4q)cycloalkyl residue
optionally substituted by NR3TRS2 wherein R51and R52 may be hydrogen,
(C1n05)alkyl etc.; or R43 is a group R81 defined as a 4-6 membered unsaturated or

saturated monocyclic heterocylic ring with 1, 2, 3 or 4 heteroatoms; and are substituted
by a directly bound opticnally substituted aryl or heteroaryl ring in the 4-position.

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

efc.; or R43 is a group R81 5 defined as a 4-6 membered unsatuirated or
saturated monocyclic heterocylic ring with 1, 2, 3 or 4 heteroatoms; and are substituted by a directly

o-kinase inhibitorS. 6 Although several Rho-kinase inhibitors have been described
there still remains the need for additional compounds useful in the treatment of Rho-kinase mediated

diseases \§EMMAR ST Z6 isharpss) haigisdyovided TaMRRuAS RiMeiaIpdgilbR4 R5(Rs)N

(1



Riis OH; R3 is H, halogen, ON, (C1-08)alkyl, OH, NH2, or 141-1R1; R4 is H, halogen, hy, roxy, CN,
(C1-Co)alkyl,or (C1-C6)alkylene-R% R5 is H, halogen, CM, (C1-Cg)alkyl, or R'; R7 is H, halogen, CM,

(Cl-Cg)aIkyl“%%%Zdlg-{%S?}gg(yl,or S02-NH2; Rg is hi, ;halogen or (01-06)a|kég%g;%%%%)%ﬁ%}-C@alkyiene

bound to the cycloalkyl ring, in which the (C1-C4)alkylene forms a secon erent carbon

atom of the cycioalkyl ring to form a bicyclic ring system, wherein in the bicyclic ring system one or two
carbon atome.s are replaced by a group independeftly selected from 0, N-R13, S, SO or SO2; or, if m
and'sare2, mis3andsisl,ormis4andsisO, 6aR6is CH2-CH-(CH2)2 which is bound with one

CHZ2 to the cycioalkyl ring and the two other CH2 are bound to different carbon atoms of the cycloalkyl
ring, and,igaaugdinadisiyaivee whichvorayvdefes e 5 budtwylditthent-pasibenaaoteref the

icalkyl ri ' h h 5 b b
chome of S ARG SR R 2 e [CRER e IR 8 bt )
wherein (RERASR @a%c&ét@é@tmgamégaee%yoa%s@r@mytﬁqi@@Bfwﬁsﬂfz:@ together with
t 3- et ed as

R11 and the N atom form a ( erocycloalkyl which Is connect spirocyciic'ring system to

the cycloairdreasifdd anBet8iins BisYlierogers ST Safda@anNtanR 49 Ph per 81
(C3-00heterocycioalityl containing ring system is =substituted or optionally substituted by R9; Rg is
OH, ﬁamgi@ﬁ,ned as a 4-6 membered unsaturated or saturated monocyclic heterocylic ring with

1, 2, 3 or 4 heteroatoms; and are substituted by a directly bound optionally substituted

aryl or heteroaryl ring in the 4-position.

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

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

HN

10 O

as Rho-kinase inhibitors.

WO2007/012422 (Sanofi-Aventis) generically describes isoquinoline and isoguinolone
derivatives of the formula

R
Rg Rsg [\'j, 6
R3 N L “Re
N~
R7 (Rgly
OR; Ry

15

as Rho-Kinase inhibitors.

WQO2008/077555 and WO 2008/077556 (sanofi-aventis) also describe 6 substituted
20  isoquinoline and isoquinolone derivatives as Rho-kinase inhibitors.

WQO2007/039563 and WO 2008/020081 (Organon) describe 6-substituted isoquinoline
derivatives as Rho-kinase inhibitors.



(C1-C6)alkyl, 0O(C1-C6)alkyl, (Ci-C6)alkylene-R’, (C2-C6)alkenyl, (C2-C6)alkynyl,
(C1-C6)alkylene-O-R’, (C1-C6)alkylene-CH[R12! (C1-C6)alkylene-C(0)-R', 6b
(C1-C6)alkylene-C(0)NH2, (C1-C6)alkylene-0(0)NH-R', (C1-C6)alkylene-C(0)NH-(C1-C6)alkyl, (C1
-C6)alkylene-C(O)N [(C -C6 )al ky132, (C1-C6)alkylene-C(0)N[R12; (C1-C6)alkylene-C(0)0-(C1
-C6)alkyl, COOK, C(0)0-(C1-C6)alky1, C(0)01? C(Q)(C1 -C6)alkyl, C(O)R', CONH2,
C(0)-NH-(C2-C6)alkenyl, C(0)-NH-(C2-C6)alkynyt, C(0)NH-(Ci -C6 )alkyl, C(O)NHR, C(0)-NH(C1
-C6)alkylene-R', C(0)Nri-C6)alkyDR" C(0)N[(Ci C(0)-(C1 -C6)alkyiene-R’, or C(0)0(C1-C6)alkylene-R’;
Rilis HAIthough several Rho-kinase inhibitors have been described there still remains the

| need for additional compounds useful in the treatment of Rho-kinase mediated

diseases.

SUMMARY

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

(Rg}ﬂ

()

whersin

Rq is OH;
| Ryis H ha&ogan‘. CN (Cq-Cajaikyl, OH, NH2, or NHR';

Ry is H, halogen, hydroxy, CN, (C1-Cgjalioyl, R, or (C1-Cojaliyiene-R;

Rs is H, halogen, CN, (C1-Cgalkyl, or R';

Ry is H, halogen, CN, (C1-Cgjatkyl, O-(C1-Cgjalkyt, R", or SO2-NHp;

Rg is H,’haiogatj or {C4-Cgalkyl; |

Rg is one (C4-Cy)alkyiene bound 1o the cycloalkyl ring, in which the (C+-Cyjalkyiene
forms a second bond {0 2 different carbon atom of the cycloalkyt ring 1o form & bicyclic
ring system,

whereain in the bicyclic ring system one or two carbon atomes are replaced by a group
independently selected from O, N-R43, S, SO or S$0p;

o, fmandsare2, mis3andsist,ormis4dandsis(,



R12 is K, (C1-C6)alkyl or (C3-08)cycloalkyl; or-R11 and R12, together with the N-atom to which they
are attached, form a (C3-C8) heterocycloalkyf ; R13 is H or (C1-C6)alkyi; nis0,1,2,30r4; mis 1,2,
3o0r4;Sis0,1, 2, or3; R"is (C3-C8)cycloalkyl, (C5-Cl0)heteroaryl, (C3-C3)heterocycioalkyl, -
(06-C-ID)arYi; wherein in residues R3 to R13 alkykgr alkylene is unsubstituted or optionally substituted
one or more times by OH, OCHS3, 0(0)01-1, C(0)0OCH3, r4H2, WHCHS3, N(CH3)2, C(0)NH2,
C(0)NHCH3, C(0)N(CH3)2 or halogen; wherein in residues R3 to R13 cycloalkyl or heterocycioalkyl is
unsubstituted or optionally substituted one or more times by (Ci-C6)alkyl, halogen, OH, 0CH3, C(0)0H,
C(0)OCH3, NH2, NHCHS3, N(CH3)2, C(0)NH2) C(0)NHCH3 or C(0)N(CH3)2; wherein in residues R3
to R13 (06-&k JyayHardHOGFC)3)Neisnoatyband witsLibstiDied fr ibptioymidysubsitiuing apews more
times by a g ﬁp\&gl_g’iependenré selected from halogen, OH, NO2, N3, ON, C(0)-(C1-C6)alky.1,
C(0)-(C6- 01°§3 F BONE (9 BCorant RN R TRIR1 cqaplealion oS)alkyt,

C(O)NRC-I- gﬁgjaﬁ%llg 4G35G8cycloalkyl;, (C1-05)alkyl, (Ci-05)alkylene-NH(C1-C6)alkyl,
(C1-05)alkylene-NE(C1-C6)alkYrk, (02- C6)alkenyi, (C2-C6)alkynyl, 0-(C1-C6)alkyl, O- C(O) (Ci-05)alkyl,
PO3H2, 903F6 §@W°§@§WW%MW t@@ﬁm@%nﬁt@msﬁﬁ(m@@m@w ring,

SO-(C1-C6 [ky 112 SF5, C N1-12,
NH-(01- C6)auilk!yigﬁlg% %@%?‘%5&1%% %%é’%w {2, RHE 508 (é‘% %{ﬁ
NH-S02- (Chﬁ@mﬁ{yhé\ﬁybﬁa&yl(ﬁﬁgfélﬁ)wm‘h A -2 B3O2a el Hl@?ﬁr@ﬂﬂ’é»fon'nu
NH-S02-(C3- C6)heterocyc|oa|kyl N(CiC6)alkyl-C(0)-(Ci-C6)alkyl, N(C1-C6)alkyl- C(O)O (C1- 06)a|ky|
N(Ci -C6)alkyleQ {(Rekr (C6,-C-10)aryl, (Ci-CD)alkylene-(C6-010)aryl, 0-(C5-C10)aryl,
0-(Ci-05)alkyle B(Ch i &aryl, (05-C1 O)heteroaryl, (C3-Cg)heterocycloalkyl,

Sher0¥Retermaryl, (C1-C6)alkylene-(C3-08)heterocycloalkyl,

~(C1-CD)alkylene=
0-(C1-Cé6)alkylene-(Cs-Ci O)heterdaiy), O-(Cl-CG)aIkerne-(CB-Cg)heterocyciqalkyl,

wherein the oxygen atom can be bound to any secondary or tertiary carbon atom,

ar Rg togsiher with R+44 and the N atom form a (C3-Cg)heterocycioalky! which is -

connecied as a spirocyclic ring system to the cyclcalky! residue;

- wherein the bicyalic ring system or adamantane system or the (C3-Cg)heterocycioalkyl

containing ring sys‘iem s unsubétituted or optionally substituted by Rg;

Ry is
:R”
OH, -
halogen,
- {C1-Cglalkyl,

| O-{C4-Cgialkyl,
{C1-Cglalkylens-R’,
(Co-Cqlalkenyl,
(Co-Cagjaliynyl,

’ (C4-Cslalkyiens-0O-R',

{Cq-Cgjalkyiens-CH[R'}o,
(C4-Cgjalkylene-C(O}-R’,



their stereoisomeric and/or tautomeric forms and/or their pharmaceutically acceptable salts thereof. In-
a second aspect, there is provided the use of at least one compound of formula (I) and/or a
pharmaceutically acceptable salt thereof as defgped above for producing a medicament. In a third
aspect, there is provided 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 the treatment and/or prevention
of hypertension, pulmonary hypertension, ocular hypertension, retinopathy, glaucoma, peripheral
circulatory disorder, peripheral arterial occlusive disease (PAOD), coronary heart disease, angina
pectoris, h?élrt%g rtﬁo%%:m failure, ischemic diseases, ischemic organ failure (end organ
damage), fibfor |f?ﬁi§,? rord i Ydiver failure, nephropathy, renal-failure, fibroid kidney, renal
glomerubsgi g_% | A PRy, asthma, chronic obstructive pulmonary disease (COPD),
adultrespiratory distress syndrome, thiumbotic disorders, stroke, cerebral vasospasm, cerebral
'Bohemia, fainCpelingabtdegensration;spiakélcord injury, Alzheimer's disease, premature birth,
erectile dysfunction, endocrine. ungtions, arteriosclerosis, prostatic hypertrophy, diabetes and
complicatid%' ' é?@g,‘{:?{ﬁ id é@ﬁ%ﬁg ; blood vessel restenosis, atherosclerosis,
inflar_nmati By @g%mg#@ @gﬁg@§ AIDS, _osteopathy, infection of digestive_tracts _vvith bacteria,
sepsis or cancer development and progression. Be In a fourth aspect, there is provided the use of a
compound (Gi+Eimilyi@henic0)A-fharbmedutically acceptable salt thereof as defined above in the
manufactu:g%g)(ﬁ medicament for the treatment and/or prevention of hypertension, pulmonary
hypertensioft; fibroid fiver, liver failure, nephropathy, renal failure, chronic obstructive pulmonary
disease (CORD)-retymliraisospasm, pain, spinal cord injury, erectile dysfunction, blood vessel
restenosis, or cancer development and progression. In a fifth aspect, there is provided a medicament
comprising* ctive amount of at least one compound of formula (I) and/or a pharmacologically
acceptablec@hihemghasdefined above pharmaceutically tolerated excipients and carriers and, where
appropriate, further additives and/or other active ingredients. DETAILED DESCRIPTION An
embodimefBPthe present invention is a compound of the formula (1) R4 R5(R9 )n  (I) wherein R1 is
H, OH or Nd:@NR;:"? is H, halogen, CN, (Ci-C6)alicyl, OH, NH2, or NHR'; R4 is H, halogen, hydroxy, CN,
(Ci-C6)alkyl, R', of (Ci-C6)alkylene-R’; R5 is H, halogen, CN, (C1-C6)alkyl, or R"; R7 is H, halogen,
CN, (C1-CEMioiiCemRIYIR", or S02-NH2; 61 iRs is H, halogen or (Ci-C6)alkyl; R6 is one
(Cl-C4)alkg§% d to the cycloalkyl ring, in which the (C1-C4)alkylene forms a second bond to a
different carbo %ﬁﬁ%ﬁﬁ?@‘ﬁ%kw ring to form a bicyclic _

C{OINH-(T4-Cgaticyl,

 COWNHR,
C{O-NH(C4-Cglalkylense-R',
C{ONIC1-CplalkylIR
CONI(C1-Calalkyllz,
C{OHCA-Cg)alkylens-R’, or
COI0(C1Coalkylene-R'

Ritis H

R1» is H, (C4-Cglalky! or (C3-C8jeycloalky!;

or = _ _

R+4 and Rqo, together with the N-atom to which they are attached, form & (C3-Cg)

heterocycicalkyl;

R4 is H or {(C1-Cgjalkyl;



ring system, wherein in the bicyclic ring system one or two carbon atomes are replaced by a group
independently selected from 0, N-R13, S, SO or SO2; WO 2009/156092PCT/EP2009/004393 7 or, if
mandsare2, mis3andsis 1, ormis4andsis0, R6is CH2-CH-(CH2)2 which is bound with one
CHZ2 to the cycloalkyl ring and the two other CH2 af& bound to different carbon atoms of the cycloalkyl
ring, and, if mis 3 and s is 3, 5 R6 are two methylene groups bound to different carbon atoms of the
cycloalkyl ring, wherein the methylene groups or the CH2-CH-(CH2)2 group are bound to carbon
atoms of the cycloalkyl ring and form an adamantane system of the formula (R9)n NRIiiRi2 (XX)
wherein L can be bound to any secondary or tertiary carbon atom, 10 or R6 together with R11 and the
N atom fori & eté»éér%té'rocycloalkyl which is fused or connected as a spirocyclic ring system to the
cycloalkyl residue to form a residue of the formula wherein the bicyclic ring system or adamantane
system or the (C3-C8)heterocycloalkyl containing ring system is unsubstituted or-optionally substituted
by R9: 20 9% ©f, h8idgen, (C1-C6)alkyl, 0-(C1 -C6)alkyl, (C1-C6)alkylene (C2-C6)alkenyl,

- sis0,1,2,0r3;

R'is
(Cz-Cglcycloalkyl,

- {Cy-Cqplhetercaryl,
(C3-Cg)heterocycioalkyl,
(Cq-Cqplaryl; o |

whearein in residues Ry b Rq3 alkyl or alkylene is unsubstituted or opiionally
substituted one or more times by OH, OCHg, C(O)YOH, C(O)OCH3, NH 2, NHCHs3,

N(CHs)z, C{OINHz, COINHCHs, C{OIN(CHz); or halogen;

wherein in residues R3 to R43 cycloalkyl or heferocycloalky! is unsubstituted or
oplionally substituted one or more fimes by (C1-Cglalkyl, haiogen, OH, OCH3g, |
C(O)OH, C(O)OCHgG, Nrig, NHCH3, N(CHz)2, C{OINHp C(ONHCH3 or
CONCH3)2; |

wharsin in residues R3 to Rq3 (Ca-Cqpiaryl and (C5-Cqg)hetercaryl are unsubstituted
or oplionally substituted one or more times by & group independently selected from
haiogen, OH, NO9, N3, CN, C(O}(C4-Cglalkyl, ClO}-{Cg-C giaryl, C(O)OH,
CIOYO(C1-Cgralkyl, C(O)NHy, C{ONH(C{-Cglalkyl, C(ON[(C+-Cg)alkylin
(Cg-Cg)cycioé!klyl, (Cq4-Cglatkyl, (C4-Cglalkyiene-NH(CT4-Cgalky!, _
(C1-Cpjalkylene-N[(C1-Cglalkyllp, (Co-Cglalkenyl, (Co-Cglalkynyl, O-(C4-Cglalkyl,
O-C{O}-{C1-Cglatkyl, PO3H2, SO3H, SO»-NH», SONH(C4-Cglalkyl, SON(C+-
Calkyllp, 3-(C1-Cgalkyl; SO-(C4-Cglalkyl, SO2-(C+-Cglalkyl, SOp-N=CH-
NI{(C+-Cg)alkylip, SFs,'C(NH)'(NHg)., NH2, NH-(C1-Cgalkyl, N[(Cq-Ca)alkyHg, NH-



5 (C2-C6)alkynyl, (Ci-C6)alkylene (C1-C6)alkylene CH[R12, (C -C6)allcylene C(0)-R’, (C -C6)alkylene
C(0)NH2, 10(Ci-C6)alkylene- C(0)NH-R', (C1-C6)alkylene- C(0)NH-(C1 -C6)alkyl, (C -C6)alkylene
C(O)NRC -C6)alkY112. (C1 -C6)alkylene C(O)N[R12; (Ci-C6)alkylene C(0)0-(C1 -C6)alkyl, 15 -
COON, C(0)0-(C1-C6)a Ikyl, C(0)OR' C(0)(C1-Co6yalky C(0)R', 20 CONH2, C(0)-NI-1-(C2-C6)alkenyl,
C(0)-NH-(C2-C6)alkynyl, C(0)NH-(C1-C6)alkyl, C(O)NHR', 25 C(0)-NH(C1-C6)alkylene-R', C(O)N[(C
-C6)alkyl]Rrn C(O)NRCi -C6)alkyl12. C(0)-(C1-C6)alkylene-R’, or C(0)0(C1-C6)alkylene-R"; 9 R11 and
R12 are independently of each other H, (C1- C6)a|ky| 5(C1-C6)alkylene-R',

(C1-Cé6)alkylene-0-(C1-C6)alk é% 1-C6)alkylene-O-R', (C1-C6)alkylene-CH[R'I2,
(CL. oyl R (S S Al e B RPN By oy N 502

on SS%ZIE BN T e SO0 O T B Lo T
Cgjalkyl-C{O)-(C4-Cgatkyl, N(C1-Cgalkyl-C(O)0-(C1-Cglalkyl, N(C1-Cg)alkyi-C(C}- -
NH-(C1-Cglalkyl], (Cs-Cqpjaryl, (C1-Cglalkyiene-(Cg-C4glaryl, O-{Cs-Cyplaryl,
O-(C+-Cgjalkylene-(Cs-C1pjarvi, (C5-Cq glheteroaryl, (C3-Cgiheterocycioalkyl,
(C1-Cglalkylene~(C5-Cq pinetercaryl, {C4-Cplakylene-(Ca-Cg)heterocycloalkyi,
O-{C4-Cglalkylane-{C5-C4 g)hetercaryl, O-(C 4-Cegalkylene-(C3-Cg)heterocycioalkyl,
theif sierecisomeric and/or tautomeric forms andfor their pharmaceutically accepiable
salts thereof. |

in a second aspect, there is provided the use of at least one compound of formuia (1
and/or a pharmaceutically acceptabie salt thereof as defined above for producing a

medicament,

in a third aspect, there is provided the use of a compound of formula () and/or a
pharmaceutically acceptable salt thereof as defined above in the manufacture of a
medicament for the freatment and/or prevention of

hyperiension, puimonary hyperiension, ccular hyperiansion, retinopathy, glaucoms,
peripherai circulatory disorder, peripheral arterial occlusive disease (PAOD), coronary
heart disease, angina pectoris, heart hypertrophy, heart failure, ischemic dissases,
ischemic organ failure (end organ damage), fibroid lung, fibroid liver, liver failure,
nephropathy, ranal failure, fibroid kidney, renal glomerulosclarosis, cxrgah hypertrophy,
asthma, chronic obstructive puimonary disease (COPD), adulirespiratory distress
syndrome, thrombofic disorders, stroke, cerebral vasospasm, cerebral ischemia, pain,
neuranal degeneration, spinal cord injury, Alzheimer's diseasé; premature birth,
erectiie dysfunction, endocrine dysfunctions, arteriosclerosis, prostatic hypnrtrophy,

d :abntes and compiications of diabetes, metaboiic syndrome, blood vesse! rastencsis,
atheroscierosts, inflammation, autoimmune diseases, AIDS, osieopathy, infaction of

digestive tracts with bacteria, sepsis or cancer development and progression.



C(0)OR', C(0)(C1-C6)alkyl, C(O)R', 20C(0)NH-(C1-C6)alkyl, C(O)NHR', C(0O)NRC1-C6)alkyl)R’
C(O)N[(C1-C6)alkYI]2, C(0)-(C1-C6)alkylene-R’, 23¢(0)0(C1-Cé)alkylene-R’, or WO
2009/156092PCT/EP2009/004393 10 R13 is H or (Ci-C6)alkyl; nis 0,1, 2,3 0or4;5mis 1, 2,3 0or 4; s
is0,1,2,0r3; Lis0O(CH2)p, S(CH2)p, S(0)(CH2)p, SO2(CH2)P, NH(CH2)ID,

N(CL-COKL (EE)aRat) MR GRElo Hl« bR A NRE bR ANE BI(GHP: P is 0. 1. 2.
3or4;R'is égg 052](% ]Palkg %? Jﬁ)meter aryl, O heterocycloa I (C6-Cl)aryl; 20 wherein
in residues 13 '¥k Sramyiene & unedn ﬁﬁjﬂ? ’?ﬁ’d %ﬁdﬂﬁhﬁjﬁéﬂ ASEHE 8r more times by
OH, OCH3, @&%ﬁm@m@ﬁ@%nwﬂ@mw@mamfamwz C(O)NHCH3 or C(0)N(CH3)2;

wherein in régiskresnBidiogniktotreloalad- ISR orye] Rty ted tlona y _
substituted ore tim P%HR%/ éCI -C6)alkyl, halogen%a(il)ﬁ Lgi%@ 3 "N#2, NHCHS3,

n
N(CH3)2, C ?Hﬁz i LUxe ) @ﬂ@f)ﬁ*seaﬁﬁw@é}? i?l){égré@e@ F@mmalkylror alkylene
is unsu bStltLEBﬂ‘ﬂrmeﬂﬂM Btbsiilbsiitehenine, oideer 6A4BesdMAUANe: ~or e development
and progression.

In a fifth aspect, there is provided a madicament comprising an effective amount of at
least one compound of formula (I} and/or a pharmacologically acceptable salt thereof as
defined above pharmaceutically tolerated excipients and carriers and, where
appropriate, further additives and/or other active ingredients,

DETAILED DESCRIPTION

An embodiment of the present invention is 2 compound of the formula )

Rs Rs (Ry)n
R
Na. R N/ 11'
TRg M Og
R4 RB 12
D
wherein

R1 is H, OH or NHo;

R3 is H, halogen, CN, (C»;-Cs)alkyl, OH, NHp, or NHR;

R4 is H, halogen, hydroxy, CN, (Cq-Cgialkyt, R, or (C1-Cg)alkylene-R';
Rg is H, halogen, CN, (C1-Cs)alkyi‘ or R’;

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



WO 2009/156092PCT/EP2009/004393 11 wherein in residues R3 to R13 (C6-Cio)aryl and
(C5-C10)heteroaryl are unsubstituted or optionally substituted one or more times by a group
independently selected from halogen, OH, NO2; N3, CN, C(0)-(C1-C6)alkyl, C(0)-(C6-C10)aryl,
C(0)0OH, C(0)0(C1-C6)alkyl, C(O)NH2, C(0)NH(C1-C6)alkyl, C(O)NRC1-C6)alkY112.
5(C3-C8)cycloalkyl, (C1-C6)alkyl, (C1-C6)alkylene-NH(C1 -C6)alkyl,
(C1-C6)aRgylere- Netaeron) flkyiksielkyte)alkenyl, (C2-C6)alkynyl, 0-(C1-C6)alkyl,
0-C(0)-(C1-C6)alkyl, PO3H2, SO3H, S02-NF-12, SO2NH(C1-C6)alkyl, SO2NRC1- C5)alkylk,
S-(C1-05)alkyl; SO-(C1-C6)alkyl, S02-(C1-C6)alkyl, S02-N=CHNRC1-C6)alkylk, SF5, 10 C(NH)(NH2),
NH2, NHﬂgbesamwmm@@mmm@(@ymmml,imh@s{ome(@@mbawiene

NH-S02. %géﬂg/%)alkyl A (CG 1‘"08)%6%&5%'% 6?‘%(‘&(? ?ﬁ&%%@&f%l@%@?&wE;-C6)alkyI,

N(C1-C6)m yg (@anNH (Cl C6)a|ky|] (C6-C10)arYl, (C1-05)alkylene-(C6-C10)aryl, 0-(C5-C10)aryl,

150-(C1-C6 eferpary. égé/%v r Tg&

(C1- C6)e“‘[< g‘:ﬁ ero é?%&%lg Ilé}?le{:ar?zeg %8 - h%ézﬁteéﬁ%écgygfégﬁ% , e by a group

0-(C1- CGMkpmmS@tB@)hétﬁﬂba@; Y- Galkide®ie@3-05)heterocycloalkyl, wherein the
(C6-C10)arYl, (C5-C10)heteroaryl, (C3-05)heterocycloalkyl, or (C3-C8)cycloalkyl may be substituted
one to three times by a group independently 20 selected from halogen, OH, NO2, CN, 0-(C1-05)alkyl,
(C1-C6)alkyl, NH2, NH(C1-C6)alkyl, NRC1-C6)alkylk, SO2CH3, C(0)0H, C(0)0-(Ci-C6)alkyl, C(O)NH2,
(C1-C6)alkylene-O-(Ci-C6)alkyl, (C1-C6)alkylene-O-(C6-C10)aryl, or 0-(C1-C6)alkylene-(C6-C10)aryl;
or wherein (C6-C10)aryl is vicinally substituted by a 0-(Ci-C4)alkylene-0 group 25 whereby a
5-8-membered ring is formed together with the carbon atoms the oxygen atoms are attached to; and
wherein aryl substituents of (C6-C10)aryl, (C5-C10)heteroaryl, (C3- C8)heterocycloalkyl and
(C3-C8)cycloalkyl groups may not be further substituted by an aryl, heteroaryl, heterocycloalkyl or
cycloalkyf containing group; WO 2009/156092PCT/EP2009/004393 12 their stereoisomeric and/or
tautomeric forms and/or their pharmaceutically acceptable salts thereof. In another embodiment the
present invention also relates to a compound of formula (I) 5 and/or its pharmaceutically acceptable
salt for use as a medicament. It also relates to the use of at least one compound of formula (1) and/or a
pharmaceutically acceptable salt thereof for the treatment and/or prevention of Rho-Kinase mediated
diseases such as hypertension, pulmonary hypertension, ocular hypertension, retinopathy, glaucoma,
peripheral circulatory disorder, peripheral arterial occlusive disease (PAOD), coronary 10heart
disease, angina pectoris, heart hypertrophy, heart failure, ischemic diseases,



ischemic organ failure (end organ damage), fibroid lung, fibroid liver, liver failure, nephropathy, renal
failure, fibroid kidney, renal glomerulosclerosis, organ hypertrophy, asthma, chronic obstructive

pulmonary d{%% 8E’ZD), adult respiratory distress syndrome, thrombqéft?%%ﬁ%r(%rs stroke, cerebral

199)(1% . . . . 104393 ~ 7
vasospasm, cerebral ischemia, pain, 15neuronal degeneration, spinal cor zheimer's disease,
premature birth, erectile dysfunction, endocrine dysfunctions, arteriosclerosis, prostatic hypertrophy,
diabetes and complications of diabetes, metabolic Syndrome, blood vessel restenosis, atherosclerosis,
inflammation, autoimmune diseases, AIDS, osteopathy, infection of digestive tracts with bacteria,

sepsis or cancer development and progression..The 20 invention further relates to a medicament
comprisir®f dhBRiSRERDURL S CaRNMES iHheEdhisSchidRdSiEMula (1) and/or a pharmacologically
acceptablResaitd @ﬁ-(mﬁzgwh&ptsqiénﬂcpﬁaﬁ%h@m%qa iﬁ@dp&ﬁﬁ%?ﬁﬁ g df@mpound
of formula (1). 25 The term alkyl as used in (C1-C2)alkyl, (C1-C4)alkyl, or (Ci-C6)alkyl and the
correspo$pbatifrld nai desmdietiiftaenhraicactronidishetsuiosdoingesidue which can be linear,
@.e. straighkghﬁirq\, I%rabg%r&cg?sdgnd has 1, 2, 3, 4, 5, or 6 carbon atoms,' respectively. This also applies
if an alkylagrdup occurs as a Sufstituent on another group, for example in an alkoxy group (0-alkyl),
S-alky| orRp30€ B kiihyiSncagralipsxiyorridioydifierepioraah ardidkys gfdbp. dyriralidgsiogalkyl groups
are methyl, ethyl, propyl, bytyl, pentyl or hexyl, the n-i rs of all these groups, isopropyl, isobutyl,
1-methy e, &n@tﬂgﬁ‘gﬂ?%i%&éﬁ%&@fﬁ@@ S04 A$2868/004393 13
methylpegying-oresavineriikiofirrdthSRamRUEN atskiid R EwernYidkyhaualkylene groups may
optionally be halogenated once or more, e.g. alkyl groups may be fluorinated, e.g. perfluorinated.
Examples pf hAlogehated 1Ry g)ﬂups are CH2F, CHF2, CF3 and CH2CF3, OCF3, SCF3, or
-0-(CF2)2-0-.£ 4 (C2-@6)-a|kenyl means a hydrocarbon residue whose carbon chain is

3l & r‘&gﬁqﬁq@mple, vinyl, 1-propenyl, 2-propenyl (= ally!), 2-butenyl, 3-butenyl,
2-methyl-2-butenyl, 3-s ethyl-2-butenyLX§(-§1exenyl 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.
(C2-C6)-akengirgkotars bedhydrbtaaryrsessiddarwhoberiamboarbbaiaterstraight-chain

10
or Rg together with R14 and the N atom form a (C3-Cg)heterocycloalkyl which is fused

or connected as a spirocyclic ring sysiem to the cycloalkyl residue to form a residue of

the formula
(Rg)n
L S
0 O\
15 6 R12 xy

wherein the bicyclic ring system or adamantane system or the (C3-Cg)heterocycioalkyl

containing ring system is unsubstituted or optionally substituted by Rg;

20 Rgis
R,
OH
halogen,

1



or branched and comprises 2 to 6 carbon atoms and have, depending on the chain 15length, 1 or 2

triple bonds, for example, ethynyl, 1-propynyl, 2-propynyl (= propargyl) or 2-butynyl. The triple bonds

may be both‘js %mg)]%gzterminal. Halogen means fluoro (F), chloro (CI),PE%;E{%&B% or jodo (1). 20
Sti

The term (C1-C8)heteroalkyl or the corresponding (Ci-C6)heteroalkylene su uggn/ 2472 understood

as (C1-C8)alkyl or (C1-C8)alkylene groups wherein at least one carbon atom, preferably one or two
carbon atoms, more preferred one carbon atom, is ®placed by a group 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 alkylene group. Examples of (Ci-C8)heteroalkyl groups include -CH2-0-
CH3, -CHICa¥BRY2-CH3, -CH2-NH-CH2-C13, -CH2-N (CH2-CH3)2 -CH2-CH2- CH2-0-CHS,
-CH2-CH%§E§;¢I§- k34 -CH2-0-CH(CH3)2 , -CH2-0-CH2-CH2-0-CH3 or 0-CH2-CH3.
30(C3-C8)cycloa v@ groups are cyclic alkyl groups containing 3, 4, 5, 6, 7 or 8 ring carbon atoms like

cyclopropyl; c¥iagdikipyenelgpentyl, cyclohexyl or cyclooctyl, which WO
2009/156092PCT/EP2009/004393 14 can also be substituted and/or contain 1 or 2 double bounds

(unsaturaf&?@@?@giﬁwbroups) like, for example, cyclopentenyl or cyclohexenyl, which can be bonded
via amy ca(@g_rt%sgmﬁ!fyﬁ (C6-Ci )aryl group means an aromatic ring or a ring system which comprises
two aromati€ rings which are fused or otherwise linked or which comprises two fused aromatic rings
wherein oieHig)migatmesi®cR0r partly saturated, i.e contains at least one C-C single bond, for

example a phenyl, naphthyl, biphenyl, tetrahydronaphthyl, alpha- or beta-tetralon-, indanyl- or
indan-l-oﬁ@ﬂ@?@ﬁﬂ!‘ﬂ T@F‘Qg ]@E-C)aryl 10group is phenyl. (C3-C8)heterocycloalkyl group means a
saturated @qr@@m@gpjg@{lgpmds) monocyclic carbon ring system containing 3, 4, 5, 6, 7 or 8 ring
atoms in which one or more carbon atoms can be replaced by one ore more heteroatoms such as, for
15 exampl€ 1-C iy leinedgROitis, 1 or 2 oxygen atoms, 1 or 2 sulfur atoms or combinations of

P T S R M o e i N
included quee;tiag; rakigsRETSHOINIL QI eSgsalkgides or sulfones of these compounds.

(C4-Cglalkylene-C(O)N[(C1-Cg)alkyllo,
(C1-Cg)alkylene-C(O)N[R']z-
(C4-Cglalkylene-C(O)O-(C 1-Cg)alkyi,

15 COOH,
C(0)O-{C4-Cg)alkyl,
C(O)OR’
C(O)C1-Cg)alky!,
C(OR,

20 CONHp
C(O)-NH-{Co-Cg)alkenyl,
C(O)-NH-(C2-Cg)alkynyl,
C(O)NH-(C4-Cg)alkyl,
C(O)NHR’,

25 C(O)-NH(C4-Cg)alkylene-R’,
C{O)N[(C1-Cg)alkyl]R"'
C{OIN[(C1-Cg)alkyll2,
C(0)-(C1-Cg)alkyiene-R’, or
C(O)O(Cq-Cglalkylene-R’;



20 Examples of (C3-C8)heterocycloalkyl groups are oxiranyl, oxetanyl, aziridinyl, tetrahydrofuranyl,
tetrahydropyranyl, dioxolanyl, for example 1,3-dioxolanyl, dioxanyl, for example 1,4-dioxanyl,

piperidinyl, pyrrolidi imidazolidinyl, triazolidinyl, hexahydropyrimidinyl, piperazinyl, triazinanyl, for
example, 13%6#;523?%%};3 1,2,3- 25triazinanyl or 1,2,4-triazinanyl, tetrahy%‘%fﬂf&?f%édﬁﬁ? 3
tetrahydro-thiopyranyl, dithiolanyl, for example 1,3-dithiolanyl, dithianyl, thiazolidinyl, oxazolidinyl,
oxathiolanyl, for example 1,3-oxathiolanyl, morpholiflyl or thiomorpholinyl, diazepanyl, for example 1,4-
diazepanyl. A preferred (C3-C8)heterocycloalkyl group is morpholinyl, pyrrolidinyl, piperazinyl,
30piperidinyl, oxetanyl or tetrahydropyranyl. WO 2009/156092PCT/EP2009/004393 15
(C5-C1o)FeterdagyRnaresiadersrdenthief@aametgstem in which one or more carbon atoms can be
replaced by one ore more heteroatoms such as, for example 1, 2, 3 or 4 nitrogen atoms, 1 or 2 oxygen
atoms, 1 or'2 sulfur atoms or combinations of different hetero atoms. The heteroaryl residues can be
bound at By position, for 5example on the 1-position, 2-position, 3-position, 4-position, 5-position,
6-positior‘t,c7-_ §gi%,or 8-position. (C5-C1 Oheteroaryl groups may be an (1) aromatic monocyclic or
bicyclic ring system or (2) a bicyclic ring system wherein one ring is aromatic and the second ring is at
leastPparti@ly-Safatigehe-RAlso included are the corresponding N-oxides, sulfoxides or sulfones of
these 10 com o%. Suitable (C5-C1 O)heteroaryl groups are benzimidazolyl, benzofuryl,
benzothie‘t%l"%@ é%ﬂeb%ﬂ%tﬁ@éﬂ@ﬂil benzoxazolyl, benzthiazolyl, benztriazolyl, benzisoxazolyl,

benzisotfg@%o,_!y )gmﬁg}i@y@_ﬁnnolinyl, chromanyl, chromenyl, naphthyridinyl, 15 phthalazinyl,

pyridoimidazolyT, pteridinyl, purynyl, quinazolinyl, quinoxalinyl, quinolinyl, isoquinolinyl,

tetrahydrdfSeduialiygneakiftiimquinolinyl, indolinyl, indolizinyl, indolyl, furyl, furazanyl, thienyl,

imidazolyl, jmi inyl, 1H:j 3 olyl, pyrazolyl, oxazolyl, 1,2,3- oxadiazolyl, 1,2,4-oxadiazolyl,

1,2,5-oxa 'a"z‘%ﬁ%@%S%@ %Iyl, isoxazolyl, thiazolyl, isothiazolyl, pyridyl, triazolyl, pyrazinyl,

pyriq@dinxbp;@@ﬁﬂ@}én@ym@m ,20pyrroly1,1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl,
yl, te

1,3,4-thiadiazol trazolyl. Pyridyl stands both for 2-, 3- and 4-pyridyl. Thienyl stands both for 2- and
3-thienyl. (Curdelakatepetl fovHaRd 34uryl. Also included are the corresponding N-oxides of these

COmPOUNGE: [gTARTIBNe- SO Loyl 2°
(C4-Cglalkylene-C{O)N[(C1-Cg)alkyll2,
(C4-Cglalkylene-C(O)N[R']2.

15 (C4-Cglalkkylene-C(O)O-(C1-Cglalkyl,
C(0)0-(C4-Cg)alkyl,
C(O)OR,

C{OXC1-Ceglalkyl,
C(OR’,

20 C(O)NH-(Cq-Cg)alkyl,
C(O)NHR’,
C(O)N[{C4-Cg)alkyl]R’
C(O)N[(C1-Cg)alkyilz,
C(O}-(C1-Cg)alkylene-R’,

25  C{O)O(C4-Cpglalkylene-R’, or

R41 and R42, together with the N-atom to which they are attached, form a (C3-Cg)

heterocycloalkyl;



Substitutions in (C5-Clo)heteroaryl residues can occur on free carbon atoms or on nitrogen atoms.
Preferred examples of (C5-Cio)heteroaryl residues are benzofuryl, quinolinyl, fury!, 30thienyl,

imidazolyl, p I x olyl, isoxazolyl, thiazolyl, isothiazolyl, pyridyl, tri g)'éj’ iazolyl, pyrazinyl,
pyrimidinyl, &%ﬁ%ﬁﬁ agr%d tetrazolyl. WO 2009/156092PCTTEP200910§§§ i?gﬂg%?egferred

(C5-C10)heteroaryl is a (C5-C6)heteroaryl group. Preferred (C5- C6)heteroaryl residues are furyl,
thienyl, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl, thl&zolyl, isothiazolyl, pyridyl, triazolyl, oxadiazolyl,
pyrazinyl, pyrimidinyl, and pyridazinyl. Preferred examples of (C5-C6)heteroaryl residues are 2- or
3-thienyl, 2- or 53-furyl, 1-, 2- or 3-pyrrolyl, 1-, 2-, 4- or 5-imidazolyl, 1-, 3-, 4- or 5-pyrazolyl, 1,2,3-
triazol-1-, Bridis-BLor €a-4eabyl: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-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- pyrimidinyl, 3- or 4-pyridazinyl, or pyrazinyl. 10
In residue8 RPtd RAB(@BLC )aryl and (C5-C10)heteroaryl residues are unsubstituted or, if not
specified otherwise, optionally substituted one or more times, preferably one to three times, by a group
independently selected from halogen, OH, NO2, N3, CN, C(0)-(C1-C6)alkyl, C(0)-(C6-C1 &aryl,
C(0)0H, 13'd]A)HA K djalkyl, C(0)NH2, C(0)NH(C1-C6)alkyl, C(O)NRC1-C6)alkylk.
(C3-C8)cycloalkyl, (C1-C6)alkyl, (C1-C6)alkylene-NH(C1-C6)alkyl, (C1-C6)alkylene-NRC1-C6)alkYli2,
(C2-C6)alken I,a(lC -C6)alkynyl, 0-(C1-C6)alkyl, 0-C(0)-(Ci-C6)alkyl, PO3H2, SO3H, S02-NH2,
SOZNH(C?LEE:)é) 1&/1P582NRC1- C6)alkyli2, S-(C1-C6)alkyl; SO-(C1-C6)alkyl, S02-(C1-C6)alkyl,
S02-N=CH- 20NRC1-C6)alky112, SF5, C(NH)(NHZ2), NH2, NH-(C1-C6)alkyl, N[(C1-C6)alkyl]2,

(C5-C10y R, e O R N Rl Al Celhymig e
N(C16C6)nIahTR)OyticbicA)aih) b GLNF@ROARIRIMEAOLAFSB)alky!, (C6-CLO)arYl,
(C1-C6)alkylene-(C6-C10)aryl, WA 0-(C6-C'l

pis0,1,2 3or4;

R’ is

15 (C3-Cgjcycloalkyl,
(C5-Cqp)heteroaryl,
(Ca-Cg)heterocycloalkyl,

(Cs-C1plaryl;

20  wherein in res_idues R3 to R13 alky! or alkylene is unsubstituted or optionally
substituted one or more times by OH, OCHg3, C(O)OH, C{O)OCH3, NHp, NHCH3,
N(CH3)2, C(O)NH2 G(O)NHCH3 or C(O)N(CH3)2:

wherein in residues R3 to R43 cycloalky! or heterocycioalky! is unsubstituted or

25 optionally substituted one or more times by (C1-Cg)alkyl, halogen, OH, OCH3,
C{O)OH, C(O)OCH3, NH2, NHCH3, N(CH3)2, C(O)NHz2 C(O)NHCH3 or
C(O)N(CH3g)2;

wherein in residues R3 to R43 alky! or alkylene is unsubstituted or optionally

30 substituted one or more times by halogen;



0-(C1-C6)alkylene-(C6-C1g)aryl, (C5-C10)heteroaryl, (C3-C6)heterocycloalkyl,
(C1-C6)alkylene-(C5-C10)heteroaryl, (C1-C6)alkylene-(C3-C8)heterocycloalkyl, O
0-(C1-Cé6)alkylengd sns»L0)heteroaryl, 0-(C1-C6)alkylene-(C3-C6)hetergeyslpadiidinaé63
2009/156092PCT/EP2009/004393 17 wherein said (C6-C10)aryl or (C6-C1 O)heteroaryl,
(C3-C6)heterocycloalkyl or (C3-C8)cycloalkyl may be substituted one to three times by a group
independently selected from halogen, OH, NO2, CNL10-(C1-C6)alkyl, (Ci-C6)alkyl, NH2,
NH(C1-C6)alkyl, N[(C1-C6)alkylk, SO2CH3, C(0)0H, C(0)0-(C1-C6)alkyl, C(O)NH2, 5
(C1-C6)alkylene-0-(C1-C6)alkyl, (C1-C6)alkylene-0-(C6-C10)aryl, or 0-(C i-C6)aIkylene-(t(_:6-010)aryl;
or Whereinv‘(@,%'%'l'yd}?/?‘%‘\%ié@llﬁpﬁb% {192 anddunafky RINSIETAh AR ERsypatituted

5-8-membgred it fOImaf RAsHE" ¥ RACFRRERAS, AU IR QXY SRIA S R AltaghAd to: 10and
wherein aryl substituénts of (C6-C10)arY1, ECG-ClO)heteroaryI, (C3- CS)heterocgagglkyl or
T

(C3-C8)cybriagsn it PeaPaothb futthe paked. 5@ GrerGraiabdn@ (Retitbeycloalkyl or

éﬁ%@%@ﬁﬁ%@é&@éﬁ f‘@?ﬁﬁéﬁbﬁﬁfﬁ,@%@?@s@n%ifzé{%ﬁb?éff%?c%%gf? e e

allgyl, ) 07¢ = 1-C6)alkylk,

507 (O, NED. %@“@%ﬁ%ﬁ?"’?ﬂé&c donlgh (CLCalyOn,

C(O)NRC 1 enfatipbvierediiiGc é}aﬂlw, @@)@&SQ!“& l@%@éﬁ@yh -(C1-Cg)alkyl,
“Ca)alkyl | Hg-f3- (i AC6-

Egégg;ﬁei% r%@?ﬂc%ﬁ%&%%gﬁ?ﬁl?%éne-%CﬁGa-g(;élogéryl, (ﬁgém%(é%%ﬁf@;fﬁ én%%é further

substituteCgjalitpilnr8e( @€y )ptieft rally Gnodgpiyhl Gfas(C3i-Ca)alikyll, BeiGiNObiky |,

(C1-C4)alkylene-0-(C1-C6)alkyl, (C6-C10)aryl, 0-(C1-C6)alkylene-(C6-C10)aryl, or may be vicinally
substitute Hspé'& '-[E‘)’H%I%/':Iéne-o group whereby a 5-8- 25 membered ring is formed together with

the cREboMRIANENPS IS INAIRIDS 28 RiIGE KA -V kDR AR (C e 4 IRYRO4393 18
| NH-C(O)O-(C1-Cglalkyl, NH-SO2-(C4-Cglalkyl, NH-SO»-(Cg-C1p)aryl, NH-SO»-
(Cs-C1g)heteroaryl, NH-S02-(C3-Cg)heterocycloalkyl, N(C1-Cg)alkyl-C(O)-

(C1-Cg)alkyl, N(C1-Cglalkyl-C(O)O-(C1-Cg)alkyl, N(C 1-Cg)alkyl-C(O)-NH-(C4-
CgJalkyl], (Cg-C1plaryl, (C1-Cg)alkylene-(Cg-Cqp)aryl, O-(Cg-C1plaryl,

156  0O-{C4-Cg)alkylene-(Cg-C1g)aryl, {C5-Cqg)heteroaryl, (C3-Cg)heterocycioalkyl,
(C1-Cglalkylene-(C5-C1g)heteroaryl, (C1-Cglalkylene-(Cs-Cg)heterocycloalkyl,
O-(C1-CgJalkylene-(C5-C1g)heteroaryl, O-(C1-Cg)alkylene-(C3-Cg)heterocycloalkyl,
wherein the (Cg-Cqp)aryl, (C5-Cqp)heteroaryl, (C3-Cg)heterocycloalkyl, or
(C3-Cg)cycloalkyl may be substituted one to three times by a group independently

20 selected from halogen, OH, NO9g, CN, O-(C4-Cglalkyl, (C1-Cg)alkyl, NH2,
NH(C1-Cg)alkyl, N[{(C1-Cg)alkyl]ln, SO2CH3, C(O)OH, C{O)0O(C1-Cg)alkyl, C(O)NH2,
(C1-Cg)alkylene-0O-(C 1-Cglalkyl, (C1-Cg)alkylene-O-(Cg-C1gjaryl, or
0-(C4-Cg)alkylene-(Cg-C1g)aryl;
or wherein (Cg-C4g)aryl is vicinally substituted by a O-{C4-C4)alkylene-O group

25 whereby a 5-8-membered ring is formed together with the carbon atoms the oxygen

atoms are attached to;
and wherein ary! substituents of (Cg-C1g)aryl, (C5-C4p)heteroaryl, (Caz-

Cg)heterocycloalky! and (C3-Cg)cycioalkyl groups may not be further substituted by an

aryl, heteroaryl, heterocycloalkyl or cycloalky! containing group;



(C1-C4)alkyl, 0-(C1-C4)alkylv CONH2, 802-NH2, 802-(Ci-C4)alkyl or 802-N=CHNRCIi-C4)alky112,
(C1-C4)alkylene-phenyl, (C1-C4)alkylene-O-(C1-C4)alkyl or (C5- C6)heteroaryl, wherein the phenyl is

unsubstituteg, gr,optiRally substituted one to three times, preferably Onc%@ﬁﬁ%o;}ﬁlﬁ’@%n’
(C1-C4)alkyl or 0-(Ci-C4)alkyl. 5 Even more preferred substituents for (C6-C10)aryl and

(C5-C10)heteroaryl are OH, halogen, CM, phenyl, 0-phenyl, NH-C(0)-(C1-C4)alkyl especially
NH-C(0)-CH3, C(0)-(C1-C4)alkyl especially C(0)-CHB, C(0)-0(C1-C4)alkyl especially C(0)-OCH3,
(C1-C4)alkyl especially CH3 or CF3, 0-(Ci-C4)alkyl especially 0-CH3, CONE-12, SO2- 10 NH2,
802-(C1-C4)alkyl especially 802-CH3 Or $02-CF3; Or S02-N=CHNRCi-C4)alkyt especially
802-N=CMF€¢Q-‘I%9EW@@W@%WH§%%@H€@6F@Ei@ﬁﬁ@%@@é‘ﬂﬁﬁ!é’cﬁ@ﬁéﬁ@hﬁee times,
preferably.gnce,ppdpH, halogen, (C1-C4)alkyl or 0-(C1-C4)alkyl. 15 More especially preferred
substituents for (C6-Ci )aryl and (C5-C1g)heteroaryl groups are OH, CM, (C1-C4)alkyl especially CH3
or CF3, 0(C i-C4)alkyl especially 0-CH3, halogen or phenyl, wherein the phenyl may be further
substitutgd anetietuebdidiesntiatepbbenniradnticitbibalegates(@laGo)aioles e ciaty EHB or CF3,
or 0-(C1-C4)alky] especially 0-CH3. 20 Mast preferred substituents for (C6-C10)aryl
(C5.E10)RMIRo % PTTEISY SoHURB brm [ a5 0 LU R e PR FERRE P ety
especialljz Gs8pbatieksiam<sampoandsuifsiitatdal hanglgreypmthmsabittligracaptablecated in
the 2'p05é%%%]%&ﬂﬁ%ﬂ8Qr%ﬁ%%ﬁ'&ﬂﬁ@?&r&@gh{@% %#ﬁ(@g%@;% Fﬂ&é‘%&g'&%’é&&é’é glerred. If
a phenyl group carries two substituents, they can be located In 2,3-position, 2,4-position, 2,5-position,
2,6-positiad '¥REpession aLansopaaitiyPerigaT grlpshyReriagaprsdinenativhslavsemsstituents

can be lo Kt St AR Qisbréier POSHINLraI e ASRSSHIRve dissROS ) BeRBRN, Or
3,4,5-pos%[ig£§rii5.11 J\é/}vecﬁ) %@O%?% O%%CT?E%%%BMS& 19 The a‘éove staten@ﬁ@&%ﬁ%ﬁ%@henyl

grodfs creEhdiaanisy ApnABeRtiEnbersLPrsERoREY Seashaivrer shernie $ReRS e which can
be unsubgiiiwedobgidistiiieg leAdhgay enndgPhbryienene! firtddenyicngeriaguiove statements

O B oy e R R .o
subgroupaaiaﬂmmmWWWMWMEMGW@hWhmﬁbam;ﬁﬁb’eeyﬁ)utylene,
B L L T e Y S P
15 neuronal degeneration, spinal cord injury, Alzheimer's disease, premature birth,
erectile dysfunction, endocrine dysfunctions, arteriosclerosis, prostatic hypertrophy,
diabetes and complications of diabetes, metabolic syndrome, blood vessel restenosis,
atherosclerosis, inflammation, autcimmune diseases, AlDS, osteopathy, infection of
digestive tracts with bacteria, sepsis or cancer development and progression..The
20  invention further relates fo a medicament comprising an effective amount of at least
one compound of formula (I} and/or a pharmacologically acceptable salt thereof.
Another object of the present invention is a method of preducing a compound of

formula ().

25 The term alkyl as used in (C4-Ca)alkyl, (C4-Cg)alkyl, or (C4-Cg)alkyl and the

corresposponding alkyiene 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 (O-alkyl), S-alkyl or a -O{C+4-
30 Cpgalkylene-O-, an alkoxycarbonyl 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-methyibutyl, isopentyl, neopentyl, 2,2-dimethylbutyl, 2-



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

Preferablyl alieylsing isqpet halogenated. More preferred an alkyl or alkyleri,%m%d%@g@ated. 151In
residues R3 to R13 alkyl or alkylene is unsubstituted or, if not specified otherwise, optionally

substituted one or more times by a group selected independently from OH, OCH3, COON, COOCHS3,
NH2, NHCH3, N(CH3)2, CONH2, CONHCH3 or CO}(CH3)2. If substituted, the number of
substituents is preferably between 1, 2, 3 or 20 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 i§'g8ipRRi. EIBYIRe B sab exsl SeCERtEk dBR-BIEY oF tartRanth A8y, R5, R7 and

R8 are nojigilesidigietpld mdy dpeioREIRERB RIS alodeseribRA efRp aik13rd R8 IRy keis not
substituted by. one of these groups. 25 In residues R3 to R13 cycloalkyl or heterocycloalkyl is
nsubstit IR 8RR & SoRE A A IS GXaOTRER 21 SlRASHAES SHE/ b9 Rithe BIRASEFC1-CBjalkyl,

halogen, @Hpggﬁg,m@;ﬂ;g@@ GIEEJNHRFYHEHB. MEHIR1B. CONH2, CONHCHS3 or CON(CH3)2.

30If substituted, the’'number of substituents is preferably bétween 1, 2, 3 or 4, more preferably 1 or 2
with B being even more preferred. Preferably cycloalkyl or WO 2009/156092PCT/EP2009/004393 20

neterocyciaaliuin @3 B4 SRR ARL RGOS InpleL b cycloalkyl or

heterocycloalkyl in 13isnots In a preferred embodiment a heterocycloalkyl is not
substitutestraightiotizém enthradichedtaydlcariiytisea@ wubstiried. dicthe geh bl alpenaiay etk

substitue =6; ryl, £C5-Ci l, {C3- terocyclpalkyl an 3-Cq)cycjoalkyl
groups ag %% .&% t')%}]g?@ r¥1’a§/ %%%ggnzgﬁr%ggds ﬁ% t%é %’é%ge? arand prefe ﬁé%eé\g?ir%%o&%#ﬂ?& R4,
R5, R6, RallyRg2-Ryteryil Rastervl32rmethil-2r-bulends Hosetitybd ibutenyblhexgayhbodidents of a

comppund QbR Mouble bond may where possible have the E or Z orientation. The
double bonds may be both internal and terminal.

(C2-Cg)-alkynyl groups are hydrocarbon residue whose carbon chain is straight-chain

or branched and ?:omprises 2 to 6 carbon atoms and have, depending on the chain
15 length, 1 or 2 friple bonds, for example, ethynyl, 1-propynyl, 2-propynyl (= propargyl) or
2-butynyl. The triple bonds may be both intermal and terminal.

Halogen means fiuoro (F), chloro (CI), bromo (Br) or iodo (1).

20 The term (C4-Cg)heteroalkyl or the corresponding (C1-Cg)heteroalkylene substituents
are understood as (C4-Cpg)alkyl or (C4-Cg)alkytene 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 alkyl or alkylene group. Examples of (C4-Cg)heteroalky! groups include ~CH-O-

CHg, -CHp-CHp-0O-CHp-CH3, -CH2-NH-CH2-CH3, -CHo-N (CHo-CH3)s -CHp-CHo-
CH2-O-CHg, -CHp-CH3-CH2-5-CH3, -CH2-C-CH(CH3)s , -CH2-0-CHp-CH2-O-CH3
or O-CHy-CH3.

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

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



The following embodiments of a compound of formula (I) do further characterize and are part of the
present invention. 15 In one embodiment of a compound of formula (1) R1 is H and the compound is

characterizeqvg)%mﬁlg%ggula (I (1) 20 In another embodiment of the pre i lop.R1 is OH and
the compound Is characterized by the formula (111a) WO 2009/156092P£%%}6%E§}§%4393 The

isoquinoline derivative of formula (1), wherein R1 is OH, includes the 5 corresponding tautomeric
1-isoquinolone derivative which is characterized bytthe formula (111b) (111b) 10 This tautomeric
form is also an embodiment of the present invention. In a further embodiment R1 is NH2 and the
compound is characterized by the formula WO 2009/156092PCT/EP2009/004393 22 In a preferred
embodimEaR RisRshe subsfiuigdranshorrapiaind Qrdidonbimbands dinsaturalsd grstealibn H,

halogen, (rdupd) mleykchreNbiidle epnRh@iBApse dYaiRisre MR IBdAdRaI0geEny
unsubstituted or substituted NH-(C5-C6)heteroaryl, unsubstituted or substituted
NH-(C3-05 B3 &Rioaky! or unsubstituted or substituted NH-phenyl. In a even more preferred
embodiment R3 is unsubstituted or substituted NH-(C5-C6)heteroaryl containing one or more N atoms,

5 A (Cg-C1p)ary! group means an aromatic ring or a ring system which comprises two

aromatic rings which are fused or otherwise linked or 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, naphthyl, biphenyl, tetrahydronaphthyl,

alpha- or beta-tetralon-, indanyl- or indan-1-on-yl group. A preferred (Cg-Cqq)aryl
10 group is phenyl.

(C3-Cgheterocycloalkyl 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 carbon atoms can be replaced by one ore more heteroatoms such as, for

15  example 1, 2 or 3 nitrogen atoms, 1 or 2 oxygen atoms, 1 or 2 sulfur atoms or
combinations of different hetero atoms. The heterocycloalkyl residues 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 suifones of these compounds.

20
Examples of (C3-Cg)heterocycicalkyl groups are oxiranyl, oxetanyi, aziridinyl,
tetrahydrofuranyl, tetrahydropyranyl, dioxolanyl, for example 1,3-dioxolanyl, dicxanyl,
for example 1,4-dioxanyl, piperidinyl, pyrrolidinyl, imidazolidinyl, triazolidinyl,
hexahydropyrimidinyl, piperazinyl, triazinanyl, for example, 1,3,5-triazinanyl, 1,2,3-

25 triazinanyl or 1,2 4-friazinanyl, tetrahydrothiophenyl, tetrahydro-thiopyranyi, dithiolanyl,
for example 1,3-dithiolanyi, dithianyl, thiazolidinyl, oxazolidinyl, oxathiolanyl, for
example 1,3-oxathioclanyl, morpholinyl or thiomorpholinyl, diazepanyl, for example 1.4-
diazepanyl.

A preferred (C3-Cg)heterocycioalkyi group is morpholinyl, pyrrolidinyl, piperazinyl,

30 piperidinyl, oxetanyl or tetrahydropyranyl.



unsubstituted or substituted NH-phenyl. In a most preferred embodiment R3 is H. 10 Examples of
NHR" substituents in R3 are The asterisk (*) denotes where the bond is connected to the C-atom of

the ring. In a [)eig(gﬁg @prodlment R4 is H, halogen, (Ci-C6)alkyl, or (Clpggngﬂi&)ﬂ,d%a 15 more

preferred embodiment R4 is H, halogen or unsubstituted or substituted (C1

(Ci-C2)-phenyl, preferably unsubstituted (C1-C4)alkyl or (C1-C2)-phenyl. Most preferred R4 is H. In a
preferred embodiment R5 is H, CN, halogen, unsubblituted or substituted (C1- 20C5)alkyl,
unsubstituted or substituted (C6-Cio)aryl, or unsubstituted or substituted (C5-Cig)heteroaryl. Examples
of R5 are hydrogen, fluoro, chloro, bromo, iodo, methyl, ethyl, phenyl, thienyl or pyridyl, nitrile,

(p- metho&@mm@mmén@ﬁawamom ﬂBB@@ZP‘@WEP‘Q@JWW@etraZOI

4-meth | |
ar(ran 323?128/ tuéfa %%@i@éoﬁ pr%fé[’&gﬁ%n&ighgment%%?%s %E@n%gﬁﬁﬁg ':[%#Pg gitgr:?/?ry
thienyl, orydi@yi4 midiegspainivallyl 197 Rapxyean atmg, ﬂ)pét%w!m@ttm@ﬁewmmﬁlmmr@ of a
preferred apBRMiiRALRTBH: MARORDCRIAG: KSRGS hRILIEt Gs oty

unsubstituted or substituted 0-(C1-C8)alkyl, or unsubstituted or substituted In a more preferred

emboRimeHaTIPIE PN MEcRASHRM2 PRSI GEe T A ROslio(c 5-CasHiRg), @Jﬁ@@rﬁ&ﬂu?ed or

substituteg&sfifet A3aladitiensb sl Y ashetcdAyPgituieambe B, aeHDHEMEsThsHBEY
(C5-C8)heteroaryl, or unsubstituted or substituted (C3- C8)cyc|oa|ky| Preferably, (C1-C8)a IkyI phenyl

or (C5-CapdisysHie TBgSHRam SR8 DicyplieFingarstepr whainensding ierRmitic amdoro, chloro,
bromo, megaybeR¥Wd ring is at least partially saturated.

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

10 compounds.

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

azaindolyl, benzothiophenyl, benzoxazolyl, benzthiazolyl, benziriazolyl, benzisoxazolyl,
benzisothiazolyl, carbolinyl, cinnolinyl, chromanyl, chromenyl, naphthyridinyl,

15  phthalazinyl, pyridoimidazolyl, pteridinyl, purynyl, quinazolinyl, quinoxalinyl, guinolinyl,
isoquinoiinyl, tetrahydroisoquinolinyl, tetrahydroquinolinyl, indolinyl, indolizinyl, indolyl,
furyl, furazanyl, thienyl, imidazolyl, imidazolinyl, 1H-indazolyl, pyrazolyl, oxazolyi, 1,2,3-
oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, isoxazolyl, thiazolyl,
isothiazolyl, pyridyl, triazolyl, pyrazinyl, pyrimidinyl, pyridazinyl, pyrazolinyi,

20 pyrrolyl 1,2 3-thiadiazolyi, 1,2 4-thiadiazoiyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazoly],
tetrazolyl.
Pyridyl stands both for 2-, 3- and 4-pyridyl. Thienyl stands both for 2- and 3-thienyl.
Furyl stands both for 2- and 3-furyl. Also included are the corresponding N-oxides of
these compounds, for example, 1-oxy-2-, 3- or 4-pyridyl,

25

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

nitrogen atoms.

Preferred examples of (Cs-Cqg)heteroaryl residues are benzofuryl, guinolinyl, furyl,

30 thienyl, imidazolyl, pyrazoly!, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, pyridyl,
triazolyl, oxadiazolyl, pyrazinyl, pyrimidinyl, pyridazinyl and tetrazolyl.



methoxy, phenyl, nitrile, cyclopropyl, or thienyl. More preferably R7 is H, fluoro, chloro, 15 bromo,
methyl or methory, in particular H or chloro. Most preferred R7 is chloro. In a preferred embodiment R8

isH, Cl, F, yfl Q eHMl. In a more preferred embodiment R8 is H. 20In, Pﬁ’% bodiment Rg
is R', OH, h?f?)%]eno,' {Ef-CS)alkyl, (C1-C8)alkylene-R', (C2-C8)alkenyl, (Cl-g8 a y[@r?é%g%O)NH-R',

(C1-C8)alkylene-C(0)NH-(C1-C8)alkyl, COOH, CONH2, C(0)NH-(C1-C8)alkyl, C(O)NHR',
C(0)-NH-(C1-C8)alkynyl, C(0)- NH(Ci-C8)alkylene-R8 or C(O)NE(C1-C6)alkylk; wherein alkyl, alkylene
and FR" are unsubstituted or substituted. 25 In a more preferred embodiment Rg is OH, halogen,
(Ci-C6)alkyl, ER", (C1-C8)alkylene-R', (C2-C8)alkenyl, COOH, CONH2 Céﬁ%}NH- C1-C8)alkyl,
C(0)NHR' Aopefefient ¢Gscia)alkaleramtdmaafky: Gaeicsonnd arosr fire &or substituted.

(Co-CopI B EBBY BN 1F L) Dheny (e et e R I a ol
Egé-gég;ﬂktfﬂmﬂillhetz&ﬁdﬁﬁép?‘@%ﬂbmaﬁbWheﬁ@diawmwai"@$mﬂmalhm rred
- eteroaryl o - c uted. Ev r erre
Rg 1s OF PGB T R BB R e e s B B
Drelered RY o mese ot oy oqprooyl Dt Sobu: £yCloBm b oyl cyclopenty
refere is allyl, me e isQpro , iSO clopr cyclo , cyclopentyl,
Eycloprop%ﬂﬂ%?i’j(’eﬁé? %réi Fgéjy){&%r%%%%ﬁ%i%f é)t/%{ﬁ%l% ?‘a#yﬁ'i[(gf@i%%??ﬁﬁaz ],Oﬁﬁéynw Bcgr bgnzy)ll.
R9 may bésbaanitth &2y3caradiaatdd o tfieying, hélodadiathai-30 sitief-yhei® 4kexidi@zd 2. gooup L is
bound. les f bgdi ' ' | l,
20 The actonic Heo el TR e Boal e o el B poiment
of a compeurithigighndualer @) FytidagiaykR 7 pyeard¥bendently of
10

In residues Rg to R43 {Cg-Cqglaryl and (C5-Cqg)heteroaryi residues are unsubstituted
or, if not specified otherwise, optionally substituted one or more times, preferably one
to three times, by a group independently selected from

halogen, OH, NO9, N3, CN, C(0)-(C4-Cg)alkyl, C(O)-(Cg-C1p)aryl, C(O)OH,

15  C(O)O(C1-Cglalkyl, C{O}NH2, C(O)NH(C1-Cglalkyl, C(O)N{(C1-Cg)alkyl]o,
(C3-Cgeycloalkyl, {C4-Cgalkyl, (C1-Cglalkylene-NH(C1-Cg)alkyl,
(C1-Cglalkyiene-N[(C 1-Cg)alkyllz, (C2-Cg)alkenyl, (Co-Cg)alkynyl, O-(C1-Cg)alkyi,
0O-C(0)-(C4-Cglalkyl, PO3H2, SO3H, SO2-NHp, SOgNH(C4-Cg)alkyl, SON[(C4-
Cglalkyl]n, S-(C4-Cglalkyl; SO-(C4-Cglalkyl, SO2-(C1-Cg)alkyl, SO3-N=CH-

20 N[(C4-Cg)alkyl]p, SFs5,

C(NH}NH>), NH2, NH-(C1-Cglalkyl, N[{C1-Cg)alkylln, NH-C(O)-(C1-Cg)alkyl,
NH-C(0)O-(C4-Cg)aikyl, NH-S0O2-(C1-Cg)alkyl, NH-S02-(Cg-Cqp)aryl, NH-SO»-
{Cs5-C1p)heteroaryl, NH-SO2-(C3-Cg)heterocycloalkyl, N(C4-Cg)alkyl-C(O)-
(C1-Cg)alkyl, N(C1-Cg)alkyl-C(O)O-(C1-Cg)alkyl, N(C 4-Cgalkyl-C(O)-NH-(C1-

25  Cegalkyll, (Ce-C1g)aryl, (C1-Cg)alkylene-(Cg-C1p)aryl, O-(Cg-C1p)aryl,
0-(Cq-Cgalkylene-(Cg-Cqplaryl, (C5-Cqg)heteroaryl, (C3-Cgheterocycioaikyl,
(C1-Cg)alkylene-(C5-C{p)heteroaryl, (C1-Cg)alkylene-(C4-Cg)heterocycioalkyl,
0-(C4-Cgalkylene-(Cg-Cqpglheteroaryl, G-(C4-Cglalkylene-(C3-Cg)heterocycloalkyt;



each other H, 25R’, (C1-C6)alkYli (C1-C6)alkylene-R', WO 2009/156092PCT/EP2009/004393 25
(Ci-Co6)alkylene-0-(C1-C6)alkyl, (C1-C6)alkylene-O-R’, C(0)NH-(C1-C6)alkyl, C(O)NHR', 5 C(O)NRC1

-C6)alkylk, rein. R, (G1-C6)alkyl and (C1-C6)alkylene are unsubstitut ubstituted. In a
preferred ervrﬁg(ﬁjr@e%t%%a compound of formula (1) R11 and R12 are ind%%gn&jez‘r}l(ﬁéog?sg:éch other 10

H, (C1-C6)alkyl, (C3-C8)cycloalkyl, (C1-C4)alkylene-(C3-C8)cycloalkyl,
(C1-C4)alkylene-(C5-CiO)heteroaryl, 15 (C1-C4)alkyléne-(C3-C8)heterocycloalkyl,
(C1-C4)alkylene-(C6-C10)aryl, (Ci-C4)alkylene-0-(C1-C6)alkyl, C(O)NH-(C1-C6)alkyl, or = R11 and
R12, together with the N-atom to which they are attached, form a (C3-C6) 20 heterocycloalkyl group,
wherein said (Cg-C1g)aryl or (C5-Cqp)heteroaryl, (C3-Cg)heterocycloalkyl or
(C3-Cg)cyclealkyl may be substituted one to three times by a group independently
selected from halogen, OH, NO2, CN, O-(C1-Cg)alky!l, (C1-Cg)alkyl, NH>,
NH(C1-Cg)alkyl, N[(C1-Cg)alkyl]z, SOoCHg3, C(OJOH, C(0)O-(C4-Cg)alkyl, C(O)NHo,
5 (Cq-Cglalkylene-O-(C4-Cglalkyl, (C4-Cg)alkylene-O-(Cg-C1p)aryl, or
O-(C1-Cglalkylene-(Cg-C1p)aryl;
or wherein (Cg-Cqglaryl is vicinally substituted by a O-(C1-C4)alkylene-O group
whereby a 5-8-membered ring is formed together with the carbon atoms the oxygen
atoms are attached to;
10 and wherein aryl substituents of (Cg-C1g)aryl, (C5-Cqp)heteroaryl, (C3-

Cg)heterocycloalky! or {C3-Cgjcycloalkyl groups may not be further substituted by an

aryl, heteroaryl, heterocycloalkyl or cycloalkyl containing group.

Preferred substituents for (Cg-Cqpjaryl and (Cs-Cqg)heteroaryl groups are OH, (C4-

15 Cglalkyl, O—(C1~C4)alky!, O-phenyl, phenyl, C(0)0-(C1-Cglalkyl, C(O)OH, C(O)-(C+-
Cy)alkyi, halogen, NO2, SO2NH2, CN, SO2-(C4-C4lalkyl, SO5-N=CH-
NI(C1-Ceglalkylly, NH-8O02-(Cq-Cglalkyl, NH2, NH-C(O)-(C4-Cy)alky!,
(C3-Cg)eycloalkyl, (C1-C4)alkyl-OH, C{(O)N[(C4-Cg)alkyilz, CONH(C4-Cg)alkyl,
C(O)NHz, N[(C1-Cglalkyllz, (C1-Cy)alkylene-N[(C1-Cg)alkyl]y,

20 (C1-Cg)alkylene-O-(C1-Cg)alkyl, (C5-Cg)heteroaryl, (C3-Cg)heterocycloalkyl, (Cq-
C4)alkylene-(Cg-C 1g)aryl, wherein the (Cg-C1g)aryt may be further substituted one to
three times, preferably once, by halogen, (C1-Cg)alkyl, O-(C1-C4)alkyl,
(C4-C4)alkylene-C-(C1-Cg)alkyl, (Cg-Cqg)aryl, O-(C4-Cg)alkylene-(Cg-Cqp)aryl, or
may be vicinally substituted by a O-(C4-C4)alkylene-O group whereby a 5-8-

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

More preferred substituents for (Cg-Cqg)aryl and (C5-Cqg)heteroaryl are OH, halogen,
CN, phenyl, O-phenyl, NH-C(0)-(C1-Cg)alkyl, C(O}-(C1-C4)alkyl, C({0O)-0(C1-Cy)alkyi,



wherein (C1-C6)alkyl, (C3-C8)cycloalkyl, (C1-C4)alkylene, (C5-C10)heteroaryl,
(C3-C6)heterocycloalkyl, (C6-C10)aryl are unsubstituted or substituted.  Preferably the formed

heterocyclyl gtouR4A Rk and R12 is morpholinyl, piperidinyl, 25pyrrolidinyl.-pt pip&agii. More
preferably the heterocyclyl group is morpholinyl or piperazinyl. WO 2009/156092PCT/EP2009/004393

26 R12 is H, (C1-C6)alkyl, (C3-Cg)cycloallcyl, 5(C1-C4)alkylene-(C3-C8)cycloalkyl,
(C1-C4)alkylene-(C5-C1o)heteroaryl, (C1-C4)alkyleh®-(C3-C8)heterocycloalkyl,
C1-C4)alkylene-(C6-C1l0)aryl, (C1-C4)alkylene-0-(C1-C6)alkyl, or 10 C(O)NH-(C1-C6)alkyl. wherein

(C1-C6)alkyl, (C3-C8)cycloalkyl, (C1-C4)alkylene, (C3-C8)heterocycloalkyl, (C6-C10)aryl are
unsubstituted-Srabhi @& 1-Camialive '\ﬁi&e %@T&ﬂ)af@ nfeRm¥FsHformula (1)

o111 M SRR (61 SI2 R NN (CCRAEBAE oot or 05

(C1-C4)alkypenetfcartio nnteche yYotophey( GluGs)aiieked- ¢ o8iibbly s uiistituted one to
three times, preferably once, by OH, halogen, (C4-Cg4)alkyl or O-(C1-Cyq)alkyl.

Even more preferred substituents for (Cg-C1p)aryl and (Cs-Cqg)heteroaryl are OH,
halogen, CN, phenyl, O-phenyl, NH-C(O)-(C4-C4)alkyl especially NH-C(O}-CH3,
C(O)-(C1-Cy)alkyl especially C(O)-CHg, C(O)-0{C 1-C4)alkyl especially C(O)-OCH3,
(C1-Cq)alkyl especially CH3 or CF3, O-(C1-Cy)alky! especially O-CHz CONHp S02-
10 NHp, SO2-(C4-C4lalkyl especially SO2-CH3 or SO2-CF3; or SO2-N=CH-
N[(C1-C4)alkyi]z especially SO2-N=CH-N[(CH3)>,
wherein the phenyl is unsubstituted or optionally substituted one to three times,
preferably once, by OH, halogen, (C4-C4)alkyt or O-(C1-Cy4)alkyl.

15  More especially preferred substituents for {Cg-Cqp)aryl and {Cs-Cqp)heteroaryi groups
are OH, CN, (C1-C4)alkyl especially CH3 or CF3, O(C 1-C4)alkyl especially O-CHa,
halogen or phenyl, wherein the phenyl may be further substituted one to three times,
preferably once, by OH, halogen, (C1-C4)alkyl especially CH3 or CF3, or
0O-(C1-C4)alkyl especially O-CHs.

20
Most preferred substituents for (Cg-Cqg)aryl and (C5-C 1g)heteroaryl groups are OH,
CN, halogen, (C1-Cg)alkyl especially CH3 or CF3, O{C4-Cy)alkyl especially O-CH3, or

halogen.

25 In monosubstituted phenyl groups the substituent can be located in the 2-position, the
3-position or the 4-position, with the 3-position and the 4-position being preferred. if a
phenyl group carries two substituents, they can be located in 2,3-position, 2,4-position,
2,5-position, 2,8-position, 3,4-position or 3,5-position. In pheny! groups carrying three
substituents the substituents can be located in 2,3,4-position, 2,3,5-position, 2,3,6-

30  paosition, 2,4,5-position, 2, 4,6-position, or 3,4,5-position.



(C1-C4)alkylene-0-(C1-C6)alkyl. 25wherein (C1-C6)alkyl, (C3-C8)cycloalkyl, (Ci-C4)alkylene,
(C3-C8)heterocycloalkyl, (C6-Cio)aryl are unsubstituted or substituted. More preferrably R11 is H,

(C1-C6)alkylvgﬁ<g Q:09/156092PCT/EP2009/004393 27 R12 is H, (G} (g, r
(C3-C8)cycloa ﬁ?\é\yvﬁggr%n (C1-C6)alkyl or (C3-C8)cycloalkyl are unsub?tji]tcugt}eg gc})jlrﬁys}{lﬁf@?i%uted,

preferably unsubstituted. In a further embodiment R11 is H and 5R12 is H, (Ci-C6)alkyl or
(C3-C8)cycloalkyl wherein (Ci-C6)alkyl or (C3-C8)c\loalkyl are unsubstituted. Most preferred R11
and R12 are H. 10 As examples for the before mentioned embodiments, R11 or R12 are,
independently from each other, hydrogen, methyl, ethyl, propyl, isopropyl, 3-methyl-butyl,
2-methylpf&gyabBYE/Biatamants setating éPopepyl StoupstERTTERARNGI s app¥ta divedendcted from the

group Consigiipe @b e aEAIphd? gr&fgjweeﬁ@.méﬁ@mmeaﬁ%%%mmé%pf the amine.

20In one embodiment R13 is H or (CI-C6)alkyl, which'is unsubstituted or optionally substituted, more

preferablyPFastitdter ol 2ahenyans, hairareas YL ArhsadR end RvEaisaREY. wo

2009/156QRoTrEsB3RaHPYEIFHAD the asyesubeinge i ahagarpmeyacbabrmdmpisherbicyclus
formed with Bﬁ(l? selected from.the group of <Cl OB\>.<- , .

arylalkylene groups which can also be ufisubstituted or substituted in the ary! subgroup

as well as in the alkylene subgroup, are benzyl, 1-phenylethylene, 2-phenylethylene, 3-

phenylpropylene, 4-phenyibutylene, 1-methyi-3-phenyi-propylene.

In residues R3 to Rq3 an alkyl or alkyiene is unsubstituted or, if not specified

10 otherwise, optionally substituted one or more times by halogen. If substituted, alkyl or
alkylene is preferably substituted one to three times by halogen selected from chloro or
bromo but may be s.u_bstituted by fluoro once or more, e.g. being perfluorinated.
Preferably halogen ii.s'ﬂuom. Preferablyl alkylene is not halogenated. More preferred an
alkyl or alkylene is not halogenated.

15
In residues R3 to Rq3 alkyl or alkylene is unsubstituted or, if not specified otherwise,
optionally substituted one or more times by a group selected independently from OH,
OCHg, COOH, COOCH3, NH2, NHCH3, N(CH3)2, CONH», CONHCH3 or
CON(CHg)2. If substituted, the number of substituents is preferably between 1, 2, 3 or

20 4, more preferably 1 or 2 with 1 being even more preferred. Preferably an alkylene is
not subsiituted by one of these groups. More preferably an alkyl or alkylene is not
substituted by one of these groups. Preferably alkyl or alkylene in R3, R4, R, R7 and
Rg are not substituted. In a further embodiment alky! or alkylene in R4, R, R7 and Rg
to R44 is not substituted by one of these groups.

25
in residues R3 to R43 cycloalkyt or heterocycloalky! is unsubstituted or, if not specified

otherwise, optionally substituted one or more times by (C1-Cg)alkyl, haiogen, OH,
OCHz3, COOH, COOCH3, NHp, NHCH3, N(CHg)z, CONHp CONHCH3 or
CON(CH3)2

30  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 cycloalkyi or



which is unsubstituted or optionally substitued by Rg. 5(the dotted line with the N indicates the position
of the NR11R12 residue) In another embodiment of a compound of formula (I) the adamantane formed
with R6 is s%%gg rofyshe group of 10 which is unsubstituted or optiorpély/%%mdgg})y residues
Rg. Preferably, the bicyclus or adamantane is unsubstituted (n is 0). 15 In one embodiment the
adamantane formed has the following structure NR"Ri2 WO 20091156092PCT/EP2009/004393 29
(XXe) which is unsubstituted or optionally substitut@® by residues Rg. A preferred embodiment of
the adamantane formed with R6 is a residue having the 5 formula (XXI) Particular embodiments for
this residue are of the formula

10

15

20

heterocycloalkyl in R3, R4, R5, R7 and Rg are not substituted. In a further embodiment
cycloalky! or heterocycicalkyl in R3 to R13 is not substituted. in a preferred

embodiment a heterocycloalkyl is not substituted. In another embodiment cycloalkyl is
not substituted.

The general and preferred substituents of {Cg-C1p)amnyl, (C5-C1p)heteroaryl, (C3-
Cg)heterocycloalkyl and (C3-Cg)cycloalkyl groups as defined before may be combined
with the general and preferred definitions of R4, R3, R4, R, Rg, R7, Rg, Rg, R11,
R12, R13, n, s, m, p and L as described in the following embodiments of a compound

of formula (1).

The following embodiments of a compound of formula (1) do further characterize and
are part of the present invention.

in one embodiment of a compound of formula (I) R4 is H and the compound is

characterized by the formula (l1)

R4 Rsg (Rg)n
R3 Z I L s -
o i
Nao R N
7 R m \R
H RB 6 12

)

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

characterized by the formula (lila)



R9(X(.1C), WO 2009/156092PCT/EP2009/004393 30  In another embodiment R6 together with
R11 or R12 and the N atom form a (C3- C6)heterocycloalkyl which is fused or connected as a
spirocyclic ring.s the 5 cycloalkyl residue to form a residue of the formula; 10 Examples of
residues forn%%@gﬁ%zﬁﬁd R11 are In one embodiment mis 2 and s is Z?W%ﬁ%({?? Pe&fbodiment m is
3dandsis1l Inafurther embodiment mis 2 and s is 1. In still another embodiment m is 3 and s is 0.
15 In yet another embodiment mis 4 and s is 0. In @fe embodiment of a compound of formula (1) n is
0, 1, or 2. More preferred, nis 0 or 1. Most preferred n is O. In another embodiment L is O(CH2)p. In
- a further embodiment L is S(CH2)P, 20 S(0)(CH2)p or S02(CH2)p. in another embodiment L is

NH(CH2)p, NRCi- RO 20B%156092PCT(BEPR09/004393 31 C6)alkylliCH2)13,

p with NH{QIS2)p, N(C1-C6)alkyl-(CH2)p being more preferred. A
gferably I\Rtii or NCH2CH3 with NCH3 being more
1! mpe ' is Qe 07 R‘a(hoth preferred embodiment L is S(CH2)p.
In a further embodifient Lis"NH(CR2)p_Mogt-freferred T4s 0, S or NH with 0 being especially
preferred.  Prefefably pis 0, 1, 2, or 8 %ore preferred O orﬁq\/ﬁfth 0 being most preferred; 10More

preferably, L is O, Ok NHﬁgeferably Lis
(Hla)

preferred N(C1tC6)alkyl is N(C

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

5 corresponding tautomeric 1-isoquinolone derivative which is characterized by the

formuia (ilib)
R4 RS (Rg)n
E:23 7 L S R
HN N/ 11
RT R ~/m ~
O Ry 6 R12

(liib)
10  This tautomeric form is also an embodiment of the present invention.
in a further embodiment Rq is NHp and the compound is characterized by the formula

(V)
Ry4 Rs (Rg)n
R3 e l L s R
N N/ 11
R? R m \R
NH2 RS 6 12
(V)

15
The foliowing further embodiments equally refer to the compounds of formula (1), (ID),
(Hla), (Iib) and (IV).



In a further embodiment the present invention relates to a compound of formula (1) selected from the
group consisting of 6-(4-Amino-adamantan-1-yloxy)-7-chloro-21-i-isoquinolin-1-one,
156-(4-Allyl-deaminiagi@mantan-1-yloxy)-7-chloro-2H-isoquinolin-1-one
6-(4-Amino-4-propyl-adamantan-1-yloxy)-7-chloro-2H-isoquinolin-1-one,
6-(4-Amino-4-methyl-adamantan-1-yloxy)-7-chloro-21-1-isoquinolin-1-one,
6-(4-Amino-4-phenyl-adamantan-1-yloxy)-7-chloro-2Bi-isoquinolin-1-one,
6-(4-Amino-4-cyclopropyl-adamantan-1-yloxy)-7-chloro-21-1-isoquinolin-1-one, 20
6-(4-Benzylamino-adamantan-1-yloxy)-7-chloro-2H-isoquinolin-1-one,
6-(3-Amino-adamantan-1-yloxy)-7-chloro-2H-isoquinolin-1-one,
6-(5-AmingradasTananintedindne g BHbisomiRpife-preéfGanly Rq is OH.
6-(5-Amino-adamantan-2-yloxy)-7-methyl-2H-isoquinolin-1-one,
6-([(7-amino-3-oxabicyclo[3.3.1]rion-9-ylJoxy)-7-chloroisoquinolin-1(2H)-one,

256-11(-7papy iR fl3 3 didreraB 9 sitoreisasarlin- -gfe
6-{[(7-amiﬁ)@%ﬁgthia)bic%c%a1]nogrgg}-@'|&%@ééﬁiﬁgﬁml#%Kbh”e?g%t{‘&%xide, or
6-(1-Aza-spive prefeced siuxgitimehidig- RH-sbgldgelinuhsutestituiddedr stebstitatederic and/or

taut [ their ph tically. ble 30salts th f. WO
20001156 06D R STEIO e B T PR A Car ORI EAARBIS i selectec
from the grRibeanaistios ltvistbea AMipeaAMA Y a0 K prabloser ShitRAE R=LioNe,

trans-6-(5-Amino-adamantan-2-yloxy)-7-chloro-2H-isoquinolin-1-one,

56-{[(7-Entnsgbatitited amsubstibitesi NS Ty iatetopivieptahiogoisegairmoline R atpros ayr

6-{[(7-endQ,9-syn)-7-amino-3-0xabi 3.3.1]non-9-ylloxy}-7:chloroisqquinolin-1(211)- one,
6-([(7-En(:‘i’(gak,%:'JL-E:J{)%'&%‘-J _%fns&%ag?ﬁluagéﬁl% .5&%%%-@-%7#81 gg{ﬁ?éirgg%%ﬁi%ﬂﬂt Qllﬁi'&o one,
6-{[(1Z3end@ngﬁwaggﬂmﬁm%ﬁbahwq@ﬁa.&é]gﬂgn-Q-ylony}-?-chIoroisoquinolin-l(ZH)- one, and
6-([(7-Endo,9-anti)-7-amino-3-(dioxo-thia)bicyclo[3.3.1)non-9-ylioxy)-7- chloroisoquinolin-1(2H)-one,
3,3-dioxide, 18 their stereoisomeric ghd/or tauton&gric forms and/or their pharmaceutically acceptable
salts theref  1hapy Brwpodiments 6f the-préseat Nvention one or more or all of the groups contained
in the compounula () canind @ ntly of each other have any of

Cl

! PCT/EP2009/004393

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

In a preferred embediment Ry is H, halogen, (C1-Cg)alkyl, or (C1-Co)-phenyl. ina

15 more preferred embodiment R4 is H, halogen or unsubstituted or substituted (C4-
Cq)alkyl or {(C1-Ca)-phenyl, preferably unsubstituted (C4-C4)alkyl or (C1-C2)-phenyl.
Most preferred R4 is H.

In a preferred embodiment Rg is H, CN, halogen, unsubstituted or substituted (C4-

20 Cgjalkyl, unsubstituted or substituted (Cg-C4q)aryl, or unsubstituted or substituted
(C5-Cqp)heteroaryl. Examples of Rg are hydrogen, fluoro, chloro, bromo, iodo, methyl,
ethyl, phenyl, thienyl or pyridyl, nitrile, (p-methoxy)-phenyl, N-aniline, cycloprapyl,



20 the preferred, more preferred or most preferred definitions of the groups specified above or any one
or some of the specific denotations which are comprised by the definitions of the groups and specified

above, all c%%@%&aﬁf preferred definitions, more preferred or most py &{%@%{853specific

denotations being a subject of the present invention. Also with respect to all preferred embodiments
the invention 25includes the compounds of the formula () in all sterecisomeric forms and mixtures of
stereoisomeric forms in all ratios, and their pharmaé8utically acceptable salts, Isoquinoline substitution
pattern is numbered according to IUPAC rules: 45 WO 2009/156092PCT/EP20091004393 33 The
terms isoquinolone and isoquinolinone are used synonymously. All references to "compound(s) of

formula (1ptRzirfreretheynibendisponaie rRipfriredsmbedinmead (Cur bellerliv) as described

above, anghtheir %Wap icall I hejr. ' r polymorphs
and solvaﬂe:é ?Flﬁ S ogigﬁﬁiﬁﬁ%%%%zﬁv%s%% %[é{é%?t)ﬁj %%%e%{aﬁg;%sgﬁénqgﬁggd.
PharmacesitibalijraeseRiaidishitdogbno mpthuidstbithehtenghihi¢hyimeepytidih, ineireorganic and
inorganic salts as described in Remington's Pharmaceutical Sciences (17th edition, page 1418
(1985)). BiRefilealy He logray BethXhanh vt Mest PiRtesthBe&Bility, preference is given for

acidiggroups inter alia to sodium, potassium, calcium and ammonium salts; preference is given for
basic groups inter alia to salts of maleic acid, fumaric acid, succinic acid, malic acid, tartaric acid,

methylsuliBriic>iefarmeyratneeatiR 7sis fdribalere Pyt oHesabistibiter Qi BuRG R A sulfonic
acids, for %@g@? Argip Eﬂﬁﬁé&%ﬂ—%ﬁjé}xﬂﬂ? mﬁ%ﬁ'%)@ag@%ﬁ’gaﬁ%%@téé g}eénggﬁi?ggnates

acetates, S, maleates, fumarates, malates, gluc of amino acids, of natural
bases or RrbhxglimecidesTdrecgrepiadionot Phaisrdchalicaly, adcentahiribstisifeahncompounds of
the formula (1) which are capable of salt formation, including their sterecisomeric forms, takes place in

a manner s Ce1-FrealbhsovbsBing RIraithatitviSe - Gaptesdaliar nHEBHPS MR Parth 20
metglyor 0&5&9&?}%&;@%&%9@%@% Eﬁ%ﬁgfﬁﬁé&ifd%?‘%ﬁﬂﬁmsﬁmmw penates,

bicarbonates, a s‘and ammonia or organic bases, xample trimethyl- or triethylamine,
eethanolansiniestitigtich (O G eyotomiyh dPcdenabdy, ((Cndlgiatitydr sheayasi¢Cubr) keidsdord example
lysine, ornithine or arginine. Where the compounds of the formula (1) have basic groups, stable acid
addition s&ft %Bﬁ”ﬁ'@%%ge prepared with strong acids. Suitable pharmaceutically acceptable acid
addition saitapkisneamppetsettbmbodinient &e sals fafdrmrghioio pbidsnsy chetsyiysltadhloric acid,
hydrobromic, ﬁhosphoric, metaphosphoric, nitric and sulfuric acid, and of organic acids such as, for

example, RENEA6IRNBEH, SELIRIHEPERPYoR! EHABYLMERe SIRIHREM Rark Hyiliere chpEdiic,
Isethignic e, RGN maBRixle. Bl cAmthaPeRidfBnifost SRRy RY soeRidfRnic and tartaric
acid. The hydrochloride salt is a prefered salt.

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

embodiment Rg is H.

20 Ina p?eferred embodiment Rg is R’, OH, halogen, {C1-Cg)alkyl, (C1-Cgjalkylene-R’,
(Co-Cgyalkenyl, (C4-Cg)alkylene-C(O)NH-R’, (C4-Cg)alkylene-C(O)NH-(C1-Cg)alkyl,
COOH, CONHy, C(O)NH-(C4-Cglalkyl, C(O)NHR’, C(O)-NH-(C1-Cg)alkynyl, C(O)-
NH(C1-Cg)alkylene-R’, or C(O)N[(C4-Cg)alkyl]lp; wherein alkyl, alkylene and R" are
unsubstituted or substituted.

25
in @ more preferred embodiment Rg is OH, halogen, (C4-Cg)alkyl, R",

(C1-Cglalkylene-R’, (Co-Cglalkenyl, COOH, CONHg, C(O)NH-(C1-Cg)alkyl,
C(O)NHR', or C(O)N[(C1-Cg)alkyl]p, wherein alkyl, alkylene and R are unsubstituted

or substituted.



WO 2009/156092PCT/EP2009/004393 34 Salts with a pharmaceutically unacceptable anion such as,
for example, trifluoroacetate likewise belong within the framework of the invention as useful
intermediateg for fhe, breparation or purification of pharmaceutically acceg;gp}&aglm}g‘&qéor for use in
nontherapeutic, for example in vitro, applications. 5 The present invention also includes physiologically
functional derivatives of a compound of formula (I). A physiologically functional derivative as used
herein refers to any physiologically tolerated deriva#ife of a compound of the formula (I) of the
invention, for example an N-oxide, which on administration to a mammal such as, for 10example, a
human is able to form (directly or indirectly) a compound of the formula (I) or an active metabolite
thereof. Physiologically functional derivatives include prodrugs of the compounds of the invention, as

describedpgreepasmaignin ikl QlaHaiRiisgeHey-ER)amy, Bolb-t94ké Ryl TUeid; Sop-pyodugs can

be metabolized in vivo to a compound of the invention. These prodrugs may themselves be active or

not. TheGhaminnybdes o ilvrtiioands(ortesibatrmeysipaling fem-Ehiadiyistaeepissieric forms,

which inclyde racem nantiomerically enrichegl.mixtures re.enantiomers and digstereomers
and mixtukg&rf?% "9’ ?%%Mé%%#r (_E;r'II & @#B%%ﬁ S %ﬁ%&%%ﬁ%f‘? yrl'rlﬁgyt:/'eﬁs@gei:%)%glr%s ﬁ%a\%r%ru@%_
polynerphpgihéssfasyobSkgmigl e msubsiRiRO us auskaryriallinedgpoisrerphasndarrg id\bH,
polymorphous forms of the compounds of the invention belong within the framework of the invention

and are 25alRgateAGapetaiiteGRfeiibrP NiadiSafsHs. Rirtdidbs-ralplvienarmiienvatCance in the

o be A Y LB P A A IR Sompounds of
the formulsu@ltinttiar their pharmaceutically acceptable salts for the production of pharmaceuticals for

the treatment and/or prevention of diseases associated with Rho-kinase and/or Rho-kinase mediated
phosphorylation of myosin light chain phosphatase, i.e. for the treatment and/or prevention of

hypéiensidnsbppeteted Ry s/ plytemsithyl oeilig bygryteisspromtinohatisgtutd glyotmrenyberipheral

irculatory disord ipheral arterial occlysive, di PAOD), heart di , '
pectoris, IR RSN SHRY RO EVSIEREoRYME s AR RURHRE Y S e (end organ

damage), teitrainydinofyirébytidefirary dinapyviahyie pheplit apdibyzyhcluding hypertension-induced,
non-hypertension-induced, and diabetic

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

15 group L. is bound.

As exampiles for these embodiments, Rg is methyl, ethyl, propyl, isopropyl, phenyl,

_ OH
N O
' , O’ ’ 0 } ’
0 *J\ﬁ/\/OH *)Lﬁ/\/o\

1

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

In one embodiment of a compound of formula (1) R44 and R42 are independently of

each other
H,
25 R,
(C4-Ce)alkyl,
(C4-Cglalkylene-R’,



10nephropathies, renal failure, fibroid kidney, renal glomerulosclerosis, organ hypertrophy, asthma,
chronic obstructive pulmonary disease (COPD), adult respiratory distress syndrome, thrombotic
disorders, .stwg% [{%ggll vasospasm, cerebrgl ischemia, pain, e.g. neurpegﬁ%;og?%a@guronal ‘
degeneration, spinal cord injury, Alzheimer's disease, premature birth, erectile dystunction, endocrine
dysfunctions, 15arteriosclerosis, prostatic hypertrophy, diabetes and complications of diabetes,
metabolic syndrome, blood vessel restenosis, athe@fclerosis, inflammation, autoimmune diseases,
AIDS, osteopathy such as osteoporosis, infection of digestive tracts with bacteria, sepsis, cancer
development and progression, e.g. cancers of the breast, colon, prostate, ovaries, brain and lung and
their metaeises)2byieReriithen alithent the invention also relates to the use of a compound of
ryportonsi il ST ension. broid ver iver falLre, nephropathy. renal fare. chronic
obstructive po)nidn@y-digeaigg (COPD), cerebral 25vasospasm, pain, spinal cord injury, erectile
dysfunction, blood vessel restenosis, or cancer development and progression. The present invention
furthermore(fORdR 1o pharmaceutical preparations (or pharmaceutical compositions) which contain an
effectiye agioyRi@ aUgrskans aparonnd of the formula (1) and/or its pharmaceutically acceptable
salts and a 3§ﬁggarmaceutica S{))g;;;;:ceptable carrier, i. e. one or more pharmaceutically acceptable

carrier sulStdifceS erihmdd anfpliatoirnrearobaxehstivied preyiditiadeuticals can be
administered orally, for example in the form of pills, WO 2009/156092PCT/EP20091004393 36
tablets, lacquered tablets, coated tablets, granules, hard and soft gelatin capsules, solutions, syrups,
emulsionsirsagyeiesiedorhasiosenhakacosmpatinthififationm OhWBuearaodRalgatse carried out rectally,

for exampgg d’n the forg of.su o%i#gries, or parenterally, for example intravenously, intramuscularly or
|

subcutaneougfiﬁqﬁ?ﬂ yf(?Frﬁ 0 Ction solutions or infusion solutions, microcapsules, implants or

rods]Or pétcutaneously or topically, for example in the form of ointments, solutions or tinctures, or in
other way fqt% le in the form of aerosols or nasal sprays. The pharmaceutical preparations
according 3 thelnvention are prepared in a manner 10 known per se and familiar to one skilled in the
art, pharm@ezeialigiastigptable inert inorganic and/or organic carrier substances and/or additives
being used in addition to the compound(s) of the formula (I) and/or its (their) pharmaceutically

acceptabléstiftapllysings GabedrsRRl®Y For the production of pills, tablets, coated tablets and hard
gelatin Cal@é',f!.%845fai|§ Qﬁéiﬂ@%t_@%%é%rgémple, lactose, corn starch or derivatives 15thereof, talc,

stearic acid or itS salts, etc. Carrier substances for soft gelatin capsules and suppositories are, for

exarhple, {ais:Wpabyisee{Soid gjittktrnon/ploigisdd, natural or hardened oils, etc. Suitable carrier
substancegs_ for the productjgn %gsoluti ns, for example injection solutions, or of emulsions or syrups
are, for ex@ﬂb mﬁ)ﬁi’i?f‘&a@@: 163R0 , glycerol, polyols, sucrose, invert sugar, glucose, vegetable

oils, etc. Sitab)alkylene-0-(C 1-Cg)alkyl,
C(O)NH-(Cq-Cglalkyl, or
R14 and Rq2, together with the N-atom to which they are attached, form a (C3-Cg)

20  heterocycloalkyl group,
wherein (C4-Cg)alkyl, (C3-Cg)cycloalkyl, (C4-Cg)alkylene, (C5-Cqp)heteroaryl,
(C3-Cg)heterocycloalkyl, {Cg-Cqp)aryl are unsubstituted or substituted.

Preferably the formed heterocyclyl group in R44 and R42 is morpholinyi, piperidinyl,

25 pyrrolidinyl or piperazinyl. More preferably the heterocyclyl group is morpholiny! or
piperazinyl.

in a more preferred embodiment of a compound of formula (I) R41 is H, (C1-Cg)alkyl,

(C3-Cg)cycloalkyl, or (C1-Cg)alkylene-(C3-Cg)cycloalkyl; and



20 carrier substances for microcapsules, implants or rods are, for example, copolymers of glycolic acid
and lactic acid. The pharmaceutical preparations normally contain about 0.5 to about 90 % by weight
of the compo&g%og)‘] r(l((}e {ormula (1) and/or their pharmaceutically acceptable salts and/or their
prodrugs. The amourit of the active ingredient of the formula (I) and/or its%%%%ggéﬁ%éaﬁy acceptable
salts and/or its 25 prodrugs in the pharmaceutical preparations normally is from about 0.5 to about
1000 mg, preferably from about 1 to about 500 mg2& addition to the active ingredients of the formula
(I) and/or their pharmaceutically acceptable salts and to carrier substances, the pharmaceutical
preparations can contain one or more additives such as, for example, fillers, disintegrants, binders,
30lubricarftg2d#@tting agents, stabilizers, emulsifiers, preservatives, sweeteners, colorants, flavorings,
aromatizeﬁ,, thickeners, diluents, buffer substances, solvents, solubilizers, agents for achieving a
depot effect, salts for altering the osmotic pressure, WO 2009/156092PCT/EP2009/004393 37 coating
agents or @hiGgalkys. They can also contain two or more compounds of the formula (1) and/or their
pharmace ic_ﬂl ac m&i}le salts. In case a pharmaceutical preparation contains two or more
compoun 3 é@ﬂ'gﬁ (1) the selection of the individual compounds can aim at a specific overall
pharrgacodgqwﬂ@%gtﬁg,ﬁ;gjm}ical preparation. For example, a highly potent compound
with a shorter duration of action may be combined with a long-acting compound of lower potency. The
flexibility dermigalmiene=épact toihetereacd.of substituents in the compounds of the formula (1) allows
a great deal of.cqntrol ove hegbi logical and sico-chemical properties of the compounds and thus
allows the éll'ed’[?gr&%]egﬁ'cﬁé e ﬁ&oe%%%‘lgﬁj%s. Furthermore, in addition to at least one compound
of the forraulacy}) Akgéedtecphaprasutically acceptable salts, the pharmaceutical preparations can
also contain one or more other therapeutically or prophylactically active ingredients. When using the
compounds vitulateriengaQr tetepkkyhrPiary within wide limits and, 15 as is customary and is

knovm to ?@Q@Ea%iié& e suited to the individual conditions in each individual case. It depends,
for example, on't s1pe9 ¢ compound employed, on the nature and severity of the disease to be

treated, owheesinads Ahalie/ S¢ladOig ofacapisICiiay algrenwbetier@g)astdreyslbemrye; condition

is treated or whether prophylaxis is carried out. An appropriate dosage can be established using 20
clinical apfSredche@iEaRIsRbs Thisd lisdbatituisdeneral, the daily dose for achieving the desired
results in an adult weighing about 75 kg is from about 0.01 to about 100 mg/kg, preferably from about
0.1 to about 50 mg/kg, in particular from about 0.1 to about 10 mg/kg, (in each case in mg per kg of
body weidRtRMEaANgrecyeliesred @mbriiment i@ camppund ebispatad hdministration of relatively

IargQ@mqq%s;safgia;q@@@é%;ﬁgﬁ axgnple 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.Fgtifermore, the compounds of the formula (I) can be used as synthesis intermediates 30
for the pr(?_[i)aration 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
modificatifeChiaétidnal groups. WO 2009/156092PCT/EP2009/004393 38 )

(Ca-Cg)cycloalkyl,
20 (C4-Cg)alkylene-(C3-Cg)cycloalkyl,
(C1-Cg)alkylene-(Cs-C4p)heteroaryi,
(Cq-Cy)alkylene-{C3-Cg)heterocycloalkyl,
(C4-C4)alkylene-(Cg-Cg)aryl, or
(C1-C4)alkylene-O-(C4-Cg)alkyl.
25  wherein (C1-Cg)alkyl, (C3-Cg)cycloalkyl, (C1-Cg)alkylene, (C3-Cg)heterocycioalkyl,
(Ce-Cqglaryt are unsubstituted or substituted.

More preferrably R4 is H, (C4-Cg)alkyl and



Compounds of formula (I) may be made in the following manner:  Compounds of the general formula
(I) can be assembled from a suitably substituted 5isoquinoline moiety and a suitably substituted
cycloalkyl amine, mgighyeJsoquinolines and isoquinolones like (i) or (ii), beggp&ﬁdd%mgg?sidue for
coupling in 6-position, can be obtained by a wide variety of methods, for example reviewed in Alvarez
et al. Science of Synthesis 2005, 15, 661-838 and 839-906 and references 10cited therein.
Isoquinolines can also be converted to isoquinoloneé’by methods described in the literature e.g. WO
2007/012421 or WO 2007/012422, like conversion of a suitable isoquinoline into the corresponding
N-oxide with an oxidatinggéagent like hydrogen peroxide or metachloro perbenzoic acid and subsequent

conversioringiea. derrdspiahgrieaibralansioatiod wpareidsmafra)alpdmnitesphsipriralivioxy
150hIoridea]igl%ﬂ&xﬁ&p%g%ﬁé@&@@ﬁg@ W%ibé{%@jéoc! under basic condition like sodium
et lon into’ ponding 2H- IS

methoxide in methanol or conversion into the corre oquinolone by for example
treatment with ammonium acetate in acetic acid at elevated temperature. It is understood, that the

hydroxyl-geupritReP @sHiRiRA& ) £ b fibgrated at a suitable stage of the synthesis e.g. from
treatment of a corresponding 206-methoxy derivative with lewis acids like aluminium chloride or boron

tribrorfide RyassintH{Erpiomalind ers(CadCiayRldalatiuinolones can be converted into suitably
protected 1-alkoxy isoqui OJ;E es tg a yariety of methods e.g, treafment of the corresponding
2H-isoquin‘6ﬁﬁ{gg¥ \K/ﬁﬁggﬁriﬁ é’ 2 é—%}éﬁl&é’%’é’ﬁﬁ@f&ﬁﬁ%%ﬁﬁ%ﬁ%ﬁ | iodide in the presence of a
suitable base like silver carbonate or triethyl amine in a 25suitable solvent like toluene or THF, or
conversion of the s%g 2H-isoquinalones intq their 1-chloro derivatives by treatment with a chlorinating
agent Iike%ﬁﬂpﬁ’ﬁ% lﬁ%do%ﬂdw%wdgﬁ%ﬁ’&ﬁlgb by displacement of the chlorine by an alcohol e.g. under

basic conditions like sodium methoxide in methanol. It is understood, that residues R3, R5, R7, and/or
R5 can either be incorporated in the starting materials for the synthesis 300f the respective

isoqUifolifdsoPrégpifroienthe belpre anpniened smPedinenr Riar AddeE dydrnsgenativn like

brominati inati r of.sal I ecedented
i the Iner o S O S R SR SRR 2 R
Buchwald etpiingstyisperadpropriatiisisransesdnd ddtiifieppaiiiet otiResubesiie picsgdeciadnes or

anilines. %pg@iﬁag%eg}%ﬁﬁgr@ cycloalkyl amine substituted isoquinolinone (v) is 5described
below in an exemplary tashion, but does not limit the present invention.

FF
*\Q/ *\/‘©)<F *\Q
15 *\/Q *A *Qﬂ O*\A
S

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

20  in one embodiment R43 is H or {C1-Cg)alkyl, which is unsubstituted or optionally
substituted, more preferably R43 is H or (C1-Cg4)alkyl, most preferably H. Preferably,
the alkyl is unsubstituted.



The cycloalkyl amine substituted isoquinolinones (for example compound v) can by synthesized via a
variety of methods. The following general scheme 1 illustrates some of the possible ways to access
the isoquinolipgngs,Rkidoes not limit the present invention. 10 Scheme de¢/8p5lHoE9si89duinolones
(i), for example substituted by R3, R4, R5, R7, and/or R5 being 15for instance independently from
each other substituents like hydrogen, alkyl, alkoxy or halide, can be reacted with suitable R11 / R12
substituted amino alcohols wherein R11 / WO 20088 156092PCT1EP20091004393 40 R12 are
independently from each other for example hydrogen, alkyl or a protecting group like for example Boc
or Cbz in the presence of base such as DBU, cesium carbonate, or sodium hydride at temperatures
ranging fréneRSRIRRRIENES of BcaTP e d At &erBuaiNg te bigrches (ormsaisitaR6 dsis conversion
can alreaggig@tg@ﬁrémqh%dﬁgagipr stages of the synthesis (e.g. by reacting a suitable intermediate).
It is understood, that this may require in case of unprotected isoquinolones protection on the nitrogen
or oxygen of the isoquinolone moiety by sgjitable metho?f, like reactidh with suitably substituted alkyl
or benzyl haﬁf&les in the presé}Hce of base.:10 Alternatively, the amino élcgwols canppe coupled to

e as@ii), sr_inversion ofthe hydroxyl beafing carbgn center of

SGEY, via a

Mitsunoburegetion using trippenylphosH
diethylazodicarbbxylate or diisopropylazotht A°S
toluene. 15The products like (iv) obtained via these methods
compoundghitityiperfsubstifidesiitabidianatho substitvealiby iR gresent, be reacted with suitable
aldehydes, or ketones in the presence .of a reducing .agent ljke ium triacetgxy borohydride, sodium
boroﬁzl/dri %éggﬂiﬁﬂ%yﬂﬁb%&&?W@%ﬁ f’?ﬁ%%ﬁg @cﬂt(/éﬁﬁ EE%‘ ﬂﬁﬁ% ﬁ%‘gé'%&e of a water
withdrawing agent like molecular sieves or a 20suitable 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 adP@Rethsr RRERYMERH! 2 SamBRyadigiirEnida (D the pramAreer WaRA R Rehyl amine
or I-10nigis baseal Q%Fﬁ@ﬁg@dhgﬂ’i&? a suitable carboxylic acid in the presence of a base like
triethylamine or FIOnly's base and a coupling reagent like EDC, 25 PyBOP or TOTU. In case of use of
protected isoquinolones, cleavage of the used protection groups is required to liberate the desired
isoquinolon [ egi%ggln however, can be performed before or after the reductive amination

: ; of the used aldehyde / ketone and the protection group used.

NR1R
10 (XX)

which is unsubstituted or optionally substitued by residues Rg.

Preferably, the bicyclus or adamantane is unsubstituted (n is 0).

15  In one embodiment the adamantane formed has the following structure

NR11R12
L é;x L~ Q
NRT1R12 ()O(a) ,
L7 LNR; ( I NR11R12

XXc),

(XXb),

R
ne (XXd) or



30Isoquinolone derivatives like (v) can be obtained as free bases or as various salts like for example
hydrochlorides, hydrobromides, phosphates, trifluoroacetates, sulfates or fumarates. The salts
obtained ca into the corresponding free base by WO
2009/156093&#'}?@;%@(%/004393 41 either subjecting them to ion excha%%Te/% 2r%)r"%(z]i’t%)a‘?r’aphy or for
example by alkaline agueous treatment and subsequent extraction with suitable organic solvents like
for example methyl tert. butyl ether, chloroform, eth¥®acetate or isopropanol / dichloromethane
mixtures and subsequent evaporation to dryness. 5 The cycloalkyl amine moieties like for example (iii)
can by synthetized via a variety of methods. The following general schemes illustrate some of the
possible ways to ddes$he amines, but do not limit the present invention. It is within the abilities of a
person skilled in tie art to replace the exemplary compounds shown in the schemes 10 and exemplary
reagent givey eNtext by appropriate alternative compounds or reagents or to omit or add synthetic
steps when &
scheme 2 buydassHot limit the scope of substituents in the present invention. 15 A cycloalkyl amine
moiety (iii), Ct Xgmple be accessed from a suitable diketone, which is mono-ketalized to give a
compound-(vi) by treatment¥e)a suitable diol like ethylene glycol in the presence of an acid like
p-toluene 1 J?.qr ! gg t(\ r I$p be obtained by
mono-deg?gtié%ﬁgr@g ab%gﬁfggtggﬁﬁg% i%ﬂéetés%?sg@%éa%(ﬁ( (%%%%?%a “alcohol precursor to a
corresponding ketone by 20 reaction with a suitable oxidizing agent like for example mangane or
chromium,r [ ; ntdadine.reagents. (jv) can then for example be converted into
amines ol ST B o  HB AR R r WRL PR R AR AL tne
presencefotmugucing agent like sodium cyano borohydride or sodium borohydride, possibly in the
presence of a lewis acid. Ketone (viii) can be obtained for 25 example by treatment of (vii) under acidic
conditions ljke and hydrochloric acid or aqueous acetic acid at elevated temperature. The
ketone can theg erted in an alcohol (iii) by reaction with a suitable reductive agents like sodium
borohydride in a bl solvent like methanol, ethanol or THF. WO
2009/156092PCDEP28Q9/00K({¥93 g2 _(x) Scheme 2 For instance, the hydroxy functionality of a
compound (iii) can be cgnhverted {8 a'thiol 5 via a Mitsunobu reaction using thioacetate and
subsequent basic cleavage with a suitable base, leading to amino moieties of type (x). These thiols
can - after coupling to Sﬁigable isoquinolinones under useful reaction conditions like for example in a
similar (XXI)

Paricular embodiments for this residue are of the formula
L
NRy4Ryz NRy 1R,

Re (XXla), (XXIb) or

NR11R12

Re (XXic).
10 The cis and frans isomers in the adamantane residues such as for exampie in the
structures



fashion as described above in scheme 1 for the coupling of (iii) - then be used to obtain compounds of
formula (1) with the linker unit L = S - or optionally be oxidized via 10 methods known to the person
skilled in th tzt[g) ihegeyresponding sulfoxides and sulfones (for obtalnlli;@}%g}g@mq%gf formula (1)
with the Ilnker unit L = SO and 302). The corresponding amines can be accessed via a reductive
amination step starting from ketones such as compound (viii) using suitable amines in the presence of
a reducing agent like sodium triacetoxy borohydridé9sodium borohydride or sodium 15
cyanoborohydride in the presence of a water withdrawing agent like molecular sieves or a suitable
ortho ester. WO 2009/156092PCT/EP2009/004393 43 R6 00 R9)n60 Ra)n (vi)(xi) One option to
mtroduce residue N _a- posmon of the aming act a suitably 5 protected ketone like (vi) with
tallic reagent like allyl boranes in a suitable

ii) with a reagent like
2-methyl-2-propanesuMfijamid€ o a corresponding ss{fimi éNHii)Rupich can be further reacted with a

which then can be further derivatized. Another option ig to construct bicyclic or polycyclic carbocyclic
acid derivatives containif¢fRefR moieties or protected kigip moieties like (xv) by a Curtius reaction, e.g.
by first converting the acid into an aB§fazide by treatment with a chlofFR{MdU5eht 15like sulfuryl
chloride or thionyl chloride and subsequent reaction with an azide source like sodium azide in a

itabl | t action of d chioyide at t Bl th
correspor ARy SRS Tith Ko S WS SR a1 SR AT D T DS B Citol 1o give the
correSportdgg%aétérBaQ&%ﬁmww@d@mm botpRRtbiB sapRRYIR itheysenvested WO

2009/1560
5 cycloalkyl residue to form a residue of the formuia;

(Rg) n

N
Ry TN

6 R12 OXK0)

wherein said ring system is unsubstituted or optionaily substituted by residues Rg;

10 Examples of residues formed by Rg and R4 are
L

In one embodiment mis 2 and s is 2. In another embodiment mis 3and sis 1
In a further embodiment m is 2 and s is 1. In siill ancther embodiment mis 3andsis 0.
15  In yet another embodiment mis 4 and s is 0.

In one embodiment of a compound of formula () nis 0, 1, or 2. More preferred, nis 0
or 1. Most preferred n is 0.
In another embodiment L is O(CHz)p. In a further embodiment L is S(CH;3)p,

20  S{O)(CH2)p or SO2{CHy)p. in another embodiment L is NH{CHa)p, N[(Cs-



Scheme 4. In general, protective groups that may still be present in the products obtained in the 5
coupling reaction are then removed by standard procedures. For example, tert-butyl protecting groups,

in particular g teftioHiQyycarbonyl group which is a protection form of an 3RS HRWRALEAN be
deprotected, I. e. converted into the amino group, by treatment with trifluoroacetic acid. As already

explained, after the coupling reaction also functional groups can be generated from suitable precursor
groups. In addition, a 10 conversion into a pharmaé'éutically acceptable salt or a prodrug of a
compound of the formula (I) can then be carried out by known processes. In general, a reaction
mixture containirﬁ] a final compaound of the formula (I) or an intermediate is worked up and, if desired,

the produbei@tdiimRre MG xhaisHRes it irbinrs M hdraats virng AiliEHP B er M &6t example,

a synthesgoaiRpEmOIDE-CH)HRAPOIHATICIS UG wieh KHITH 115 INQCS-Sfallas-(Cy il aiign,
chromatography or reverse phase-high performance liquid chromatography (RP-HPLC) or other
methods m%@pﬁﬁﬁﬁ'@%a%ﬁ?f@F"éﬁgmglé',%ﬁﬂ@@&éaj(gﬂa%@@kﬁ&@?%%%%ﬁiﬁémm%u nd.

Similarly, Kk NJRE ﬁ!l&? rﬁﬁ% 0 fM used for
characterljgi%g%lﬁg),v pou??degf?the mgle%n%%]l;é%ﬁﬁ%?és %%ﬁg%%?eﬁ%é}p es?l uqsg[rrzzgttaee th%s\iarious
emba@limentsnotibe predaaaipvaiptidimand tate PECHiphin dathensmbdaimant L is NH(CH»)p.
1-Benzylgxy-7-chloro-6-fluora-isoquinelin WO 2009/156092PCT/EP2009/004393 45
7-Chloro-o6- SBP(B‘? rr—?s?obd?n I‘i%ﬁ%ﬂg e@ép])%))rg '8%?5%&5%’%8%&%‘5012422; 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 wgs stire af ©oBM (MpesAILS OKeLRONl ANACLAR & Bing T RESZYldERFRlge were added

Fopl ,
and the mixture wgs stirred at ’7§ C for Z%}.SA%% cooling down to roong temperature, the reaction
mixture was diluted by addition of 1 L of ethyl acetate and filtered over celite. The filter cake was

washgd tharughlfefiBIProasio layer Wes sxiepiBlpd and subjected to silica gel chromatography
(n-heptanes: methyl tert. butyl ether) to give 27.8 g of the title compound 1. Rt = 3.73 min (Method

101). Detected mass: 288.1 (M+H+). 1-Benzyloxy-6-fluoro-7-methyl isoquinoline (2) 15

6-Fluoro- frraciinyhett tiabadinein-the peeduepieshicrorastiRad i WARRKLAIEAREML%2g mmol) was
dissolved in tetrahydrofyrane (175 mL). After addition of silver carbonate (41.2 g), benzyl bromide
(15.39) mﬁa@%‘éﬁ%ﬂ?ﬁi%?’ &M ﬁﬂ%gv? s stirred overnight. The mixture was heated to 70C and
another 36r4-dirbienzyd bnoanitie eyl agddbdhideatitid waguinsiitrdechentil no further conversion was

obsqryed gl AOMPIHNR B RS- RN 28R 16 REQURBRS! S fyaporated and the residue
6-(4-Amino-4-propyl-adamantan-1-yloxy}-7-chioro-2H-isoquinolin-1-one,
B-(4-Amino-4-methyl-adamantan-1-yloxy)-7-chloro-2H-isoquinolin-1-one,
6-(4-Amino-4-phenyl-adamantan-1-yloxy)-7-chloro-2H-isoquinclin-1-one,
6-(4-Amino-4-cyclopropyl-adamantan-1-yioxy)-7-chioro-2H-isogquinolin-1-one,

20 6-(4-Benzylamino-adamantan-1-yloxy)-7-chloro-2H-isoguinolin-1-one,
6-(3-Amino-adamantan-1-yloxy)-7-chloro-2H-isoquinolin-t-one,
6-(5-Amino-adamantan-2-yloxy)-7-chloro-2H-isoquinolin-1-one,
6-(5-Amino-adamantan-2-yloxy)-7-methyl-2H-isoguinolin-1-one,
6~{[(7-amino-3-oxabicyclol3.3. 1Jnon-9-ylloxy}-7-chloroisoquinolin-1(2H)-one,

25  B-{[(-7-amino-3-thiabicyclo[3.3.1]non-8-ylJoxy}-7-chloroisoquinolin-1(2H)-one
6-{[(7-amino-3-(dioxo-thia)bicyclo[3.3.1jnon-8-yljoxy}-7-chioroisoquinolin-1(2H)-one,
3,3-dioxide, or
6-(1-Aza-spiro[4.5]dec-8-yloxy}-7-chlore-2H-isoquinolin-1-one,
their stereoisomeric and/or tautomeric forms and/or their pharmaceutically acceptable

30  salis thereof.



was taken up in little ethyl acetate. The formed precipitate was filtered off to give 3.0 g WO
2009/156092PCT/EP2009/004393 46 01 (2). The mother liquor was concentrated and

chromatographed9nssiica gel to yield another 8.6 g of (2). Rt = 4.00 min{ E}ggog,)mggected mass:
268.1 (M+H+). 4-Allyl-4-amino-adamantan-1-ol (3) 5NI-12 5-Hydroxy-2-adamantanone (3.0 g, 18.1

mmol) was dissolved in a solution of ammonia in methanol (7N, 26 mL, 180 mmol, 10 eq.) and stirred
for 15 min at room temperature. Then, 2-ally1-4,4,38-tetramethy1-1,3,2-dioxa-borolane (5.4 mL, 28.9
mmol, 1.6 eq.) was added dropwise. The reaction mixture was stirred for 16 h at room temperature 10
before the volatiles were removed in vacua. The residue was taken up in methanol twice and

evaporatel, aferhgoprbssimeshavaaegdohianmula fhis selasied Hamitr 39U a mixture of
diastereogsisistiig-ot-05 min, 1.79 min (Method 2). Detected mass: 270.3 (MH+). 15

4-Propyl-4-amino-adamantan-1-ol (4) . NH2 A solutign. of 4-allyl-4-amino-adamantan-1-ol (3, 3.6 g,
17.4 mmd?}si'r‘?ﬁ?éﬁ{gm'?ﬁ?m?%?fyé%hmﬁﬂ'%r@?%%“b?%“ﬁ‘ﬂéﬂr&dﬂﬂﬁ'on activated carbon and the
mixture WaarPes{Brachinsenightamae2ayiydrpgechiiroctphese halim)abiepm temperature. The

comipun I HE B el AR R SRR R Behanel A 516
(M+H+). ZB®BMethyl-propane-2-sulfinic acid [5-(tert-butyl-dimethyl-silanyloxy)-adamantan-(2E)-
ylidene]-agnife (0 9-syn)-7-amino-3-oxabicyclo[3.3. 1]Jnon-9-yljoxy}-7-chloroisoquinolin-1(2H)-
| one,
8-{[(7-Endo,8-anti)-7-amino-3-thiabicycio[3.3. 1}non-9-ylJoxy}7-chloroisoquinolin-1(2H)-
10 one,
8-{[(7-endo,9-syn)-7-amino-3-thiabicyclo[3.3.1]non-9-ylloxy}-7-chloroisoguinolin-1{2H)-
one, and
6-{[(7-Endo,9-anti}-7-amino-3-(dioxo-thia)bicyclo][3.3.1 }non—Q-yl]oxy}—?-
chioroisoquinolin-1(2H)-one, 3,3-dioxide,
15  their stereoisomeric and/or tautomeric forms and/or their pharmaceutically acceptable
salts thereof.

In any embodiments of the present invention one or more or all of the groups
contained in the compounds of formula (I} can independently of each other have any of
20  the preferred, more preferred or most preferred definitions of the groups specified
above or any one or some of the specific denotations which are comprised by the
definitions of the groups and specified above, all combinations of preferred definitions,
more preferred or most preferred and/or specific denotations being a subject of the
present invention. Also with respect to all preferred embodiments the invention
25  includes the compounds of the formula (1) in all sterecisomeric forms and mixtures of

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

Isoguinoline substitution pattern is numbered according to IUPAC rules:

4 5
SI\ 6
N. -~ 7



WO 2009/156092PCT/EP2009/004393 47 To a solution of
5-(tert-butyl-dimethyl-silanyloxy)-adamantan-2-one (1.00 g, 3.57 mmol) in tetrahydrofuran (2.5 mL)

was added tifghimailethoxide (1.12 mL, 5.35 mmol, 1.5 eq.) and 2-mettpy-2REenangsulfinamide
(454 mg, 3.74 mmol, 1.05 eq.). The resulting 5 mixture was stirred for 6h under reflux and 16h at room

temperature, before being poured into an equal volume of saturated aqueous NaHCO3 solution with
rapid stirring and filtered through celite. The filter c@& was washed with ethyl acetate, the aqueous
layer was separated and extracted twice with ethyl acetate. The combined organic layers were dried
over MgSO4, filtered, and concentrated under vacuum to give 1.00 g 10 of the title compound (5). ft =

2.25 mm (MedSEsySpruncions AR Ispauinaingane) are 3eR, $YRepYmes i finic acid
[5-(tert-butyl rdfeciiptslanyienpbenalervideanaa @) -Reydinaersettiddrbporldtibpihe

1500, 3 SETBIn UHh G ol AEELAL Bs CHEERER BPEs B4 BePRaircaly
phenylmaapresitabiesaits] eardibe toyihedin atefeb B onhe B Gormm ao R aphpacbetdebtes 78 C. The

' ' I ight._Anoth ival f
omer e R R B B A R B 9 A % action miure

stirred for further 2h. The reaction was cooled to 0 C, quenched by dropwise addition of saturated

aqueous NazpA4 SoltiaR, SiehaRE MARQS Jiltrednald FARCRIHTAIRA HNHBLY AtHNehe crude

product was purified by silica gel chromatography to yield 1.41 g of the titte WO
2009/1560EAMETIRD INgANe 3845125 Rapabad b gieare dTharmassulicg! R&igNcgsnin (Method

4). Detecia¢magnictt HagdM41s)( foBHENBed-AI8SF a6 PIRYRA ndd (Demical stability and

10 the solubiiity, 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
maleic acid, fumaric acid, succinic acid, malic acid, tartaric acid, methylsuifonic acid,
hydrochloric acid, sulfuric acid, phosphoric acid or of carboxylic acids or sulfonic acids,
for example as hydrochlorides, hydrobromides, phosphates, sulfates,

15  methanesulfonates, acetétes, lactates, maleates, fumarates, malates, gluconates, and
salts of amino acids, of natural bases or carboxylic acids. The preparation of
pharmaceutically acceptable salts from compounds of the formula () which are
capable of salt formation, including their sterecisomeric forms, takes place in a manner
known per se. The compounds of the formula (I) form stable alkali metal, alkaline earth

20  metal or optionally substituted ammonium salts with basic reagents such as
hydroxides, carbonates, bicarbonates, alcoholates and ammonia or organic bases, for
example trimethyl- or triethylamine, ethanolamine, diethanolamine or triethanolamine,
trometamol or else basic amino acids, for exampile lysine, ornithine or arginine. Where
the compounds of the formuia (I) have basic groups, stable acid addition salts can also

25  be prepared with sirong acids. Suitable pharmaceutically acceptable acid addition salts
of the compounds of the invention are salts of inorganic acids such as hydrochloric
acid, hydrobromic, phosphoric, metaphaosphoric, 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,

30 methanesulfonic, succinic, p-toluenesulfonic and tartaric acid. The hydrochloride salt is

a prefered salt.



5NH2 To a solution of 2-methyl-propane-2-sulfinic acid [5-(tert-butyl-dimethyl-silanyloxy)-2-
phenyl-adamantan-2-A-amide (6) in 2-propanol (10 mL) was added 1N hydrochloric acid (5 mL) and

the mixture was stregdat room temperature until complete conversion was-aghiens,Lo¢ reaction
mixture was washed with diethyl ether, the aqueous phase 10 was concentrated in vacuo and

lyophilized to yield 676 mg of a diastereomeric mixture of 4-phenyl-4-amino-adamantan-1-ol (7) as its
hydrochloride. R = 0.33 min, 0.85 min (Method 3). Bftected mass: 227.2 (M-NH3+W). The following
products were synthesized as mixture of diastereomers as their 15 hydrochlorides as described for the
synthesis of 7 starting from 2-methyl-propane-2- sulfinic acid

[5-(tert-b REIEIMENR RERASRNIcRIN HAARGRPID'S RN BACH @S (BT FXPIRRIBespective Grignard

reagents Gnitiddustais s eaney Wieme thd fHmididmist Methne SidaraiGsaful2

4-Methyl-4-amino- adamartﬁan-l-ol 182 0.18, 0.

- , 9H .
intermediates for the preparation or purt aca%on OP pharmaceutically acceptable salts

and/or for use in nontherapeutic, for example in vitro, applications.

The present invention also includes physioclogically 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 (I} of the
invention, for example an N-oxide, which on administration to a mammal such as, for
10  example, a human is able to form (directly or indirectly) a compound of the formula (f)

or an active metabolite thereof.

Physiclogically functional derivatives include prodrugs of the compounds of the
invention, as described, for example, in H. Okada et al., Chem. Pharm. Bull. 1994, 42,

15  57-61. Such prodrugs can be metabolized in vivo to a compound of the invention.
These prodrugs may themselves be active or not.

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

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 invention belong within the framewaork of the invention and are

25  afurther aspect of the invention.

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

30
The present invention alsc refates to the compounds of the formula (1) and/or their
pharmaceutically acceptable salts for use as pharmaceuticals {or medicaments), to the



NH2 4-Cyclopropyl-4-amino- adamantan-1-ol 191 EMNH3 +H] 0.19, 0.66 3 WO
2009/156092PCT/EP2009/004393 49 Synthesis of 5-Amino-adamantan-2-ol (14) a)

4-0xo-adam%am(%- zcarpoxylic acid methyl ester (10) 0 0-- 5 38 mL of fypingpsHifificAsid were
placed in a two necked flask and warmed to 60 C. 1.5 g of 5-hydroxy-2-adamantanone, dissolved in

formic acid (8.5 ml) were added dropwise over the course of 2h. Another 9 mL of formic acid were
added over a period of 2h and stirring was continué# at 60 C for 1h and at room temperature
overnight. 10 Under ice cooling, the reaction mixture was poured on 100 mL of dry methanol, stirred at
room temperature for 2h and subsequently poured onto 400 mL of ice. The aqueous layer was

extractedusfiPHiBRISRIAROMRERAHIRR farRYiakk BBR{BHbEbR)TRISFLHGRIY GREgRIRISRIE M
sulphate gidiRyBRAIBEERNQpReRREROikaIb ot theftieattraitesharodprivtition hdisisates Detected

mass: Zogézscgg/il;tlgé )\Jvi]t'l? E»'\pizoﬁ?r%(gég %%%’Ptﬂﬂ%:&{%g%%}éﬁﬁa?g&d p( c:)L p%t())rly_)lation of myosin
light chain phosphatase, i.e. for the treatment and/or prevention of hypertension,

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

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

15 arteriosclerosis, prostatic hypertrophy, diabetes and complications of diabetes,
metabolic syndrome, biood vessel restenosis, atherosclerosis, inflammation,
autoimmune diseases, AlDS, osteopathy such as osteoporosis, infection of digestive
tracts with bacteria, sepsis, cancer development and progression, e.g. cancers of the
breast, colon, prostate, ovaries, brain and lung and their metastases.

20
In a further embodiment the invention also relates to the use of a compound of formula
(1) andfor a pharmaceutically acceptable salt thereof for the treatment and/or
prevention of hypertension, pulmonary hypertension, fibroid liver, liver failure,
nephropathy, renal failure, chronic obstructive pulmonary disease (COPD), cerebral

25 vasospasm, pain, spinal cord injury, erectile dysfunction, blood vessel restenosis, or
cancer development and progression. |
The present invention furthermore relates to pharmaceutical preparations (or
pharmaceutical compositions) which contain an effective amount of at least one
compound of the formula (1) and/or its pharmaceutically acceptable salts and a

30 pharmaceutically acceptable carrier, i. e. one or more pharmaceutically acceptable
carrier substances (or vehicles) and/or additives (or excipients).

The pharmaceuticals can be administered orally, for example in the form of pilis,



1.64 g of 4-Oxo-adamantane-1-carboxylic acid methyl ester (10) were dissolved in 4 mL of 2M agq.
LiOH/MeOH (1:1) and stirred overnight at room temperature. Additional 5 20 ml of the MeOH/LIiOH

mixture Wer?ﬂg%]%gqasggggtirring was continued until conversion was comBI(e,}(;E];l'zﬁﬁg Is %t‘jion mixture
and extr ‘ '

was acidifie xtracted three times with ethyl acetate. The organic layer was dried over sodium
sulphate and evaporated to dryness to give 1.49 of (11) as a solid. IR, = 0.87 min (Method 3).
Detected mass: 195.2 (M+H+). 25 c¢) (4-Oxo-adama@tan-1-y1)-carbamic acid benzyl ester (12) WO
2009/156092PCT/EP2009/004393 50 0.79 of 4-Oxo-adamantane-1-carboxylic acid (11) were
codistilled twice with toluene and dissolved in 5.5 mL of dry toluene. 1.1 mL of triethylamine were

added. Ateblets traquerad iakigispreaintbisb et ierdasd haarop sRrl IrilimpanRids allowed to
5 warm to;oRB A8 MRRRY.EnadignRn shepeihdisies Waa BidsbitrdRiRiic algshipRiR AP0 C. The mixture

was heated until gas evolution ceased (ca. 1.5h). 1.9 mL of be_nz%ll alcohol were added and stirring

was contiROWE VR 1 68250 GREIsd R Tl &on Sreampie nsthe S Bf IR eSS AFe, then
ethyl aceigdpanasANdast ardritpenixiavenvasigximeiadibyiganyidr $vbeaueedssgdinthedhanate

criectovePbOIRRO A S 1 LOA SR ARG ET s CPRR e e gl o
chromatopeapiiaieeptines Eibighily cfatexanyie 8 tharfgrot tieddsiestsp sudutivnR o dndluram

(Method 3), . : + - -1;y1)-carbamic acid b I
ester (13018 T V) B e o O R A Y eyt ester (12) were

dissqlved in 15 mL of THF and 109 mg of sodium borohydride were added at O C. Stirring was 20
continuedrigx Bham?éb&ﬁ;és_?g}%@haugea\y@&amgii@%@m@ﬁi&n Sl Mdiered RedASHARMIxtUTe

was extracted three times with ethyl acetate and the combined organic layer was dried over sodium

sulptfate ERAVBYASE SR fEERUIgRPBiFtAK biBe @l Bhaprecsssrl st e RfRRIad EMg of the
desired pipgkEmMS andfdl BRfaRIbEdieial esshcbt Lyl daaitie s ey v éddn)-dantisa g of the

o P B N I T e i e
5-Amino-agaroaitia(thzio) ftddrugs. For the production of pills, tablets, coated tablets and hard

gelatin capsules it is possible to use, for example, lactose, corn starch or derivatives

15 thereof, talc, stearic acid or its salts, etc. Carrier substances for soft gelatin capsules
and suppositories are, for example, fats, waxes, semisolid and liquid polyols, naturai or
hardened oils, etc. Suitabie carrier substances for the production of solutions, for
example injection solutions, or of emulsions or syrups are, for example, water, saline,
alcohols, glycerol, poiyois, sucrose, invert sugar, glucose, vegetable oils, etc. Suitable

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

25 prodrugs in the pharmaceutical preparations normally is from about 0.5 to about 1000
mg, preferably from about 1 to about 500 mg.
In addition to the active ingredients of the formula (1) and/or their pharmaceuticaily
acceptable salts and to carrier substances, the pharmaceutical preparations can
contain one or more additives such as, for example, fillers, disintegrants, binders,

30 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,



(14a)(14b) 113 mg of (13a) were dissolved in 13.5 mL of methanol and 15 mg of 10% Pd on charcoal
were added. Stirring under an atmosphere of hydrogen was continued for 3h until the reaction was

complete. Thgsatyskyyas filtered off and the resulting organic 10layer “ﬁ%ﬁé@@&iﬂ&%io give 63 mg
of the desired product. Rt = 0.36 min (Method 3). Detected mass: 168.2 (M+H+). In an analogous

fashion, (13b) and the cis/trans mixture (13) could be deprotected to give the respective aminoalcohols
(14b and 14) used for coupling. 15 Synthesis of 37
6-(4-Amino-adamantan-1-yloxy)-7-chloro-2H-isoquinolin-1-one (Example 1 and Example 2) a)
5-(1-Benzyloxy-7-chloro-isoquinolin-6-yloxy)-adamantan-2-ylamine (15) 20 To a suspension of
sodium hy@RIBI e8NS RTiReTPantsy Ty kPR APRAOBIEIHORMEPSR SeEIRAYAES PiHY was
added a slyfign o) 4rnenafasnaniarduatfi¢QeaptBlsanel, lk-éa%é)aigﬁanﬁﬂaélﬁﬁ%ﬁamide (7
mL). After stirring for 60 min at room WO 2009/156092PCT/EP2009/004393 52 temperature, a
solution OPEFJB%G%Q%@%H% SHIBRSSSSETRBING @ 1o raus Dhts s 8rHRIOT & tamide (7
mL) was aettteid waidbstivpogndasan aimusichadpecific tevepsll ghsernatbibgicepstisenshto completion.

Th ti db diti f water (15 d th ti t tracted twice
ot L G e aon P X 3 B T R e A e
evaporatetijratinarofastitceanhe teniinedreitiag ngenttidgetyophilizdiiioweepuiesagmainders of
dimethy) AGRIAARIT DRRRIRAN G AS A sheRARUI AL BN IABDRDRTALIARRYAGL BF . 0% >

30% methanol in dichloromethane) to yield 473 mg of the title compound as diastereomeric mixture. Rt

= 1.35 mitheLfeumia (iekrues 3 9erbesat efcanise. auss thapiekagias) and physico-chemical
6-(4-AmingsstRaiathd vimipbinel are: 2 amsnolin: kore & amnlen argékample 2)
10 compounds. Furthermore, in addition to at least one compound of the formula (1)
and/or its pharmaceutically acceptable salts, the pharmaceutical preparations can also
contain one or more other therapeutically or prophylactically active ingredients.

When using the compounds of the formula (I) the dose can vary within wide limits and,
15  as is customary and is known to the physician, is to be suited {o the individual
conditions in each individual case. It depends, for example, on the specific compound
employed, on the nature and severity of the disease to be treated, on the mode and
the schedule of administration, or on whether an acute or chronic condition is treated
or whether prophylaxis is carried out. An appropriate dosage can be established using
20  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 to
about 100 mg/kg, preferably from about 0.1 to about 50 mg/kg, in particular from about
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,
25 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.

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

30 for the preparation of other compounds, in particular of other pharmaceutical active
ingredients, which are obtainable from the compounds of the formula |, for example by
introduction of substituents or modification of functional groups.



1500 A solution of 5-(1-benzyloxy-7-chloro-isoquinolin-6-yloxy)-adamantan-2-ylamine (15, 473 mg) in
2-propanol (4 mL) was treated with 1N aqueous hydrochloric acid (2 mL) and stirred at room

temperature Wt complete conversion was observed. The reaction mixtu Wﬁ;ﬁé/%%%ed and
lyophilized from v{\]/ate? twice to yield 385 mg of crude 20 product. Purificat%n'by preparative HPLC and

. lyophilization from IN HCI and water gave 10 mg of the pure diastereoisomer Example 1 and 11 mg of
Example 2 as their respective hydrochlorides along@®ith further material as mixture of isomers.
Example 1: Rt = 2.40 min (Method 4). Detected mass: 345.1 (M+H+); Example 2: 2.38 min (Method 2).
Detected mass. 345.1 (M+EI+). The relative stereochemistry was not assigned. 25 The following
examples were synthesized as hydrochlorides from the respective aminoadamantanols, that were

either conypeisdanderderameia L mkplswihesis #eselis waikigr Example 3-11 and 14 and 15)
or synthesized as described WO 2009/156092PCT/EP2009/004393 53 above, and

1-benzyloxy-7-chloro-6-fluoro-isoquinoline (1) using a similar procedure as described for example
Example CommaseiefdE veenpind ! lobeoky (Oxyar e tiysemblb@feoipas dinglisig $2bvastaged as

: R o ; ; ior ot fh
combois L AL RN 8 L N PRI, BRI AT S yophiized fram 1N HC!
and water, respectively. In the case of Example 14 and Example 15 (synthesized from the cis/trans

! pectvely. n ample 14 and Example 15 (synthesized rom the cisfran
Chromato b e ar e B A e S R BbIe oy

Example 8-p93iiaRecrnfir obteinat v vide vasiein efovigiwdsEfor Rxarmplel (eXitseedrisr Chemical
Name [MakaleRELH1ITE MO Synthesis 2005, 15, 661-838 and 839-906 and references

10  cited therein. Isoquinolines can also be converied o isoquinocliones by methods
described in the literature e.g. WO 2007/012421 or WO 2007/012422, like conversion
of a suitable isoquinoline into the corresponding N-oxide with an oxidating agent like
hydrogen peroxide or metachioro perbenzoic acid and subseguent conversion into the
corresponding 1-chloro derivative by a chlorinating agent like phosphorous oxy

15  chioride, followed by displacement of the chlorine by an alcohol under basic condition
like sodium méthoxide in methanol or conversion into the corresponding 2H-
isoquinolone by for example treatment with ammonium acetate in acetic acid at
elevated temperature. It is understood, that the hydroxyl-group in 6-position of (i) can
be liberated at a suitable stage of the synthesis e.g. from treatment of a corresponding

20  6-methoxy derivative with lewis acids like aluminium chloride or boron tribromide . it is
furthermore understood, that 2H-isoquinolones can be converted into suitably
protected 1-alkoxy isoquinolones by a variety of methods e.g. treatment bf the
corresponding 2ZH-isoquinolones with alkylating agents like benzyl bromide or methyl
iodide in the presence of a suitable base like silver carbonate or triethyl amine in a

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

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

One possible synthesis for a cycloalkyl amine substituted isoquinolinone (v) is

5 described below in an exemplary fashion, but does not limit the present invention.
The cycloalkyl amine substituted isoquinolinones {(for example compotind v) can by
synthesized via a variety of methods. The following general scheme 1 fllustrates some

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

invention.
10
Ry Rg
R; F Ry Rg
Ry~ OH
N R
7 N
0Q Ry Rgln R,
() Ta s NR..R o8 Re
R3 - O 11" M2 (i)
+ ’ Rg "
Na . +
(Rg)n Ry (Rgin
0Q Ry
HO NRR,, () HO NR;,R,,
m
Rg l Rg "
(i)
(iii)
(Rg)n
Rs Rs
Rj Pz O NR,R,,
RS m
HN
Ry
)
Scheme 1

6-Fluoro-isoquinolones (i), for example substituted by Rs, R4, Rs, Ry, and/or Rg being
156  forinstance independently from each other substituents like hydrogen, alkyl, alkoxy or
halide, can be reacted with suitable R4/ Ry, substituted amino alcohols wherein Ry /
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Rz are independently from each other for example hydrogen, alkyl or a protecting
group like for example Boc or Cbz in the presence of base such as DBU, cesium
carbonate, or sodium hydride at temperatures rénging from ambient to 100 °C to give
the corresponding derivatives (iv). Optionally, this conversion can already be
performed at earlier stages of the synthesis (e.g. by reacting a suitable intermediate). it
is understood, that this may require in case of unprotected isoquinolones protection on
the nitrogen or oxygen of the isoquinolone moiety by suitable methods, like reaction
with suitably substituted alkyl or benzyl halides in the presence of base.

Alternatively, the amino alcohols can be coupled to 8-hydroxy-isoquinolones, such as
(i), under inversion of the hydroxyl bearing carbon center of compounds like (iii), either
protected with a suitable protecting group Q or unprotected, via a Mitsunobu reaction
using triphenylphosphine and dialkylazodicarboxylates such as diethylazodicarboxylate
or diisopropytazodicarboxylate 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
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 Hinig's base or by reacting it with a suitable carboxylic acid in the
presence of a base like triethylamine or Hinig'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
used aldehyde / ketone and the protection group used.

Isoquinoione derivatives like (v) can be obtained as free bases or as various salts like
for example hydrochlorides, hydrobromides, phosphates, trifluoroacetates, sulfates or
fumarates. The salts obtained can be converted into the corresponding free base by
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either subjecting them to ion exchange chromatography or for example by alkaline
aqueous treatment and subsequent extraction with suitable organic solvents like for
exampie methyl tert. butyi ether, chloroform, ethyl acetate or isopropanol /
dichloromethane mixtures and subsequent evaporation to dryness.

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

10  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 a cycloalkyl aminoalcohol (jii) is described exemplary in scheme 2 but
does not limit the scope of substituents in the present invention.

15 A cycloalkyl amine moiety (i) can for example be accessed from a suitable diketone,
which is mono-ketalized to give a compound {vi) by treatment with a suitable diol like
ethylene glyco! in the presence of an acid like p-toluene sulfonic acid. It is understood,
that (vi) can for example also be obtained by mono-deprotection of a corresponding
diketal or oxidation of a suitable alcohol precursor to a corresponding ketone by

20 reaction with a suitable oxidizing agent like for example mangane or chromium
reagents or hypervaltent iodine reagents. (iv) can then for example be converted into
amines of type (vii) by reaction with an amine like ammonia, benzyl amine or ethyl
amine in the presence of a reducing agent like sodium cyano borohydride or sodium
borohydride, possibly in the presence of a lewis acid. Ketone (viii} can be obtained for

25 example by treatment of (vii) under acidic conditions like actone and hydrochloric acid
or agueous acetic acid at elevated temperature. The ketone can then be converted in
an alcohol (jii) by reaction with a suitable reductive agents like sodium borohydride in a
suitable solvent like methano!, ethanol or THF.
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Scheme 2

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

suitable base, leading to amino moieties of type (x). 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
obtain compounds of formula (1) with the linker unit L = S — or optionally be oxidized via

10 methods known to the person skilled in the art to the corresponding sulfoxides and
sulfones (for obtaining compounds of formula (1} with the linker unit L = SO and 80O,).
The corresponding amines can be accessed via a reductive amination step starting
from ketones such as compound (viii) using suitable amines in the presence of a
reducing agent like sodium triacetoxy borohydride, sodium borohydride or sodium

15  cyanoberohydride in the presence of a water withdrawing agent like molecular sieves

or a suitable ortho ester.
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One option 1o introduce residues Rg in a-position of the amine is to react a suitably
protected ketone like (vi) with an amine source like ammonia and a suitable
organometaliic reagent like allyl boranes in a suitable solvent. Another option is to
react protected alcohols (xii) with a reagent like 2-methyl-2-propanesulfinamide to a
corresponding sulfimine (xiii) which can be further reacted with a suitable
organcmetallic reagent like aryl lithium or Grignard reagents to give amines of type

(xiv), which then can be further derivatized.

Ancther option is to construct bicyclic or polycyclic carbocyclic acid derivatives
containing keto moieties or protected keto moieties like (xv) by a Curtius reaction, e.g.
by first converting the acid into an acyl azide by treatment with a chlorinating agent
like sulfuryl chioride or thionyl chloride and subsequent reaction with an azide source
like sodium azide in a suitable solvent and subseguent reaction of said acid chloride at
elevated temperature to give the corresponding isocyanate, which can be trapped with
a sujtable alcohol like benzyl alcohol to give the corresponding carbamate protected

amine. Compound (xvi) can then be further converted.
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In general, protective groups that may still be present in the products obtained in the
5 coupling reacﬁon are then removed by standard procedures. For example, tert-butyl

protecting groups, in particular a tert-butoxycarbonyl group which is a protection form
of an amino group, can be deprotected, i. e. converted into the amino group, by
treatment with trifluoroacetic acid. As already explained, after the coupling reaction
also functionat groups can be generated from suitable precursor groups. In addition, a

10 conversion into a pharmaceuticaily acceptable salt or a prodrug of a compound of the
formula (I} can then be carried out by known processes.

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

15  processes known fo those skilled in the art. For example, a synthesized compound can
be purified using well known methods such as crystallization, chromatography or
reverse phase-high performance liquid chromatography (RP-HPLC) or other methods
of separation based, for example, on the size, charge or hydrophobicity of the
compound. Simitarly, well known methods such as NMR, IR and mass spectrometry

20 (MS) can be used for characterizing a compound of the invention.

Examples
The following examples iliustrate the various embodiments of the present invention
and are part of the present invention.
25
1-Benzyloxy-7-chloro-6-flucro-isoquinoline (1)



Cl

10

15

20

WO 2009/156062 PCT/EP2009/004393
45
F
=
Nao
Cl
QO

7-Chioro-6-fluorc-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 benzyi
bromide (40.6 mL), the mixture was stirred at room temperature overnight. Another 6.2
mL 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 addition of 1L
of ethy! acetate and filtered over celite. The filter cake was washed thoroughly, the
organic layer was evaporated and subjected 1o silica gel chromatography (n-heptanes:
methyl tert. butyl ether) fo give 27.8 g of the title compound 1. R, = 3.73 min (Method
1). Detected mass: 288.1 (M+H").

1-Benzyloxy-6-fluoro-7-methyl isoguinoline (2}
= | F
Na

0

6-Fluoro-7-methyl-2H-isoguinolin-1-one (prepared as described in W02007012421,
13.2 g, mmol) was dissclved in tetrahydrofurane (175 mL). After addition of silver
carbonate (41.2 g), benzy! bromide (15.3 g} was added dropwise. The mixture was
stirred overnight. The mixture was heated to 70°C and another 3 mL of benzy! bromide
were added. Heating was continued until no further conversion was observed. The
mixture was taken up in ethyl acetate, filtered over celite, evaporated and the residue
was taken up in little ethyl acetate. The formed precipitate was filtered off to give 3.0 g
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of (2). The mother liquor was concentrated and chromatographed on silica gel to yield
another 8.6 g of (2). Ry= 4.00 min (Method 2). Detected mass: 268.1 (M+H™).

4-Allyl4-amino-adamantan-1-ol (3)

HO

5 NH,
5-Hydroxy-2-adamantanone (3.0 g, 18.1 mmol) was dissolved in a solution of ammonia
in methanol (7N, 26 mL, 180 mmol, 10 eq.} and stirred for 15 min at room temperature.
Then, 2-allyl-4 4,5 5-tetramethyi-1,3,2-dioxa-borolane (5.4 mL, 28.9 mmol, 1.6 eq.)
was added dropwise. The reaction mixture was stirred for 16 h at room temperature

10  before the volatiles were removed in vacuo. The residue was taken up in methanol
twice and evaporated, then lyophilized from water to give 4-allyl-4-amino-adamantan-
1-0l (3) as a mixture of diastereomers. Ry = 1.05 min, 1.79 min (Method 2). Detected

mass: 270.3 (M+H").

15
4-Propyl-4-aminc-adamantan-1-ol (4)

HO

NH

2
A solution of 4-allyl-4-amino-adamantan-1-ol {3, 3.6 g, 17.4 mmol) in methanol (50 mL)
was treated with 50 mg of 10% palladium on activated carbon and the mixture was

20 stirred overnight under a hydrogen atmosphere (1 atm) at room temperature. The
catalyst was removed by filtration, and the filtrate was evaporated in vacuo to give 2.8
g of the title compound as diastereomeric mixture (4). R, = 0.21 min, 0.73 min (Method
3). Detected mass: 210.2 {(M+H").

25  2-Methyi-propane-2-sulfinic acid [5-(tert-butyl-dimethyl-silanyloxy)-adamantan-(2E)-
ylidene]-amide (5)
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To a soiution of 5-(tert-butyl-dimethyl-silanyloxy)-adamantan-2-one (1.00 g, 3.57 mmol)
in tetrahydrofuran (2.5 mL) was added titanium(IV) ethoxide (1.12 mL, 5.35 mmol, 1.5
eq.) and 2-methyl-2-propanesulfinamide (454 mg, 3.74 mmol, 1.05 eq.). The resulting
mixture was stirred for 8h under reflux and 16h at room temperature, before being
poured info an equal volume of saturated agueous NaHCO; solution with rapid stirring
and filtered through celite. The filter cake was washed with ethyl acetate, the aqueous
layer was separated and extracted twice with ethyl acetate. The combined organic
layers were dried over MgSOy,, filtered, and concentrated under vacuum to give 1.00 g
of the title compound (5). Ry = 2.25 min (Method 3). Detected mass: 384.3 (M+H").

2-Methyl-propane-2-sulfinic acid [5-(tert-butyl-dimethyl-silanyloxy)-2-phenyi-
adamantan-2-yl}-amide (6)

A solution of 2-methyi-propane-2-sulfinic acid [5-(tert-butyl-dimethyl-silanyloxy)-
adamantan-(2E)-ylidenel-amide (5, 1.50 g, 3.91 mmol) in diethyl ether (10 mL) was
added dropwise to a 0.5 M solution of phenylmagnesium chioride in diethyi ether (17.2
mi, 8.60 mmol, 2.2 eq.) precooled {o -78 °C. The reaction solution was allowed fo
warm to room temperature overnight. Another equivalent of phenylmagnesium chloride
was added (1.8M in diethylether, 2.2 mL) and the reaction mixture stirred for further 2h.
The reaction was cooled to 0 °C, quenched by dropwise addition of saturated aqueous
Na-SQ, solution, dried over MgSQy, filtered, and concentrated under vacuum. The
crude product was purified by silica gel chromatography to yield 1.41 g of the title
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compound (B6) as diastereomeric mixture. Ry= 5.19 min (Method 4). Detected mass:
462.2 (M+H").

4-Phenyl-4-amino-adamantan-1-ol (7)

HO

NH,

To a solution of 2-methyl-propane-2-sulfinic acid [5-(tert-butyl-dimethyl-silanyloxy)-2-
phenyl-adamantan-2-yl]-amide (6) in 2-propanol (10 mL) was added 1N hydrochloric
acid (5 mL} and the mixture was stirred at room temperature until complete conversion
was achieved. The reaction mixture was washed with diethyl ether, the agueous phase
was concentrated in vacuo and lyophilized to yield 676 mg of a diastereomeric mixture
of 4-phenyl-4-amino-adamantan-1-ol (7) as its hydrochioride. R, = 0.33 min, 0.85 min
{Method 3). Detected mass: 227.2 (M-NHz+H").

The following products were synthesized as mixture of diastereomers as their
hydrochiorides as described for the synthesis of 7 starting from 2-methyl-propane-2-
sulfinic acid [5-(tert-butyl-dimethyl-silanyloxy)-adamantan-(2E)-ylidene}-amide (5) and
the respective Grignard reagents.

Comp. | Product Chemical Name M+H"] | RY Method
No. [min]
4-Methyl-4-amino- 182 0.18, 3
adamantan-1-ol 0.52
8 HO
NH

4-Cyclopropyl-4-amino- | 181 0.19, 3

adamantan-1-ol - 0.66

NH=z
NH2 +H*]
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Synthesis of 5-Amino-adamantan-2-ol (14)

a) 4-Oxo-adamantane-1-carboxylic acid methyl ester (10)
O

&y

O—

38 mL of fuming sulfuric acid were placed in a two necked flask and warmed to 60 °C.
1.5 g of 5-hydroxy-2-adamantanone, dissolved in formic acid {8.5 ml) were added
dropwise over the course of 2h. Another 9 mi of formic acid were added over a period
of 2h and stirring was continued at 60 °C for 1h and at room temperature overnight.
Under ice cooling, the reaction mixture was poured on 100 mL of dry methanol, stirred
at room temperature for 2h and subsequently poured onto 400 mL of ice. The aqueous
layer was extracted with dichloromethane three times, the combined organic layer was

dried over sodium suiphate and evaporated to dryness to give 1.64 g of the desired
product. Ry = 1.75 min (5). Detected mass: 209.2 (M+H").

b) 4-Oxo-adamantane-1-carboxylic acid (11)
O .

O

OH

1.64 g of 4-Oxo-adamantane-1-carboxylic acid methy! ester (10) were dissolved in 4
mL of 2M aq. LiOH/MeOH (1:1) and stirred overnight at rcom {emperature. Additional 5
mi of the MeOH/LIOH mixture were added and stirring was continued until conversion
was complete. The reaction mixture was acidified and extracted three times with ethyl
acetate. The organic layer was dried over sodium sulphate and evaporated to dryness
to give 1.4 g of (11) as a solid. Ry = 0.87 min (Method 3). Detected mass: 185.2
(M+H").

¢) (4-Oxo-adamantan-1-yl)-carbamic acid benzyl ester (12)
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0

0.7 g of 4-Oxo-adamantane-1-carboxylic acid (11) were codistilied twice with toluene
and dissolved in 5.5 mL of dry toluene. 1.1 mL of triethylamine were added. At 0 °C,
0.9 mL of diphenylphosphoryl azide were added dropwise. The mixture was allowed to
5 warm to room temperature and then the mixture was put info a preheated bath at 80

°C. The mixture was heated unti gas evolution ceased (ca. 1.5h). 1.9 mL of benzyl
alcohol were added and stirring was continued at 100 °C. When the reaction was
complete, it was cooled to room temperature, then ethyl acetate was added and the
mixture was extracted twice with 1M aqueous sodium carbonate solution. The agueous

10 layer was extracted with ethyl acetate and the combined organic layer was dried over
sodium sulphate and evaporated. The resulting oil was subjected to silica gel
chromategraphy (heptanes:ethyl acetate) to give 871 mg of the desired product. R;=
1.40 min (Method 3). Detected mass: 300.2 (M+H").

15  d) (4-Hydroxy-adamantan-1-yl)-carbamic acid benzyl ester (13}
HO ' o

(13a) (13b)

865 mg of (4-Oxo-adamantan-1-yl)-carbamic acid benzyl ester (12) were dissolved in
15 mL of THF and 108 mg of sodium borohydride were added at 0 °C. Stirring was

20  continued for 2h, then the reaction mixture was acidified by addition of 2M HCIL. The
reaction mixture was extracted three times with ethyl acetate and the combined
organic layer was dried over sodium sulphate and evaporated. The resulting oll was
subjected to HPLC separation to give 463 mg of the desired product as a cisftrans
mixture along with 119 mg of the cis derivative (13a) and 10 mg of the trans derivative
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(13h). 13a: R = 1.37 min (Method 3). Detected mass: 302.3 (M+H+). 13b: Ry = 1.39
min (Method 3). Detected mass: 302.3 (M+H");

e) 5-Aminc-adamantan-2-of (14)
HO HO

@I NHZ “IlNHz

(14a) ' (14b)

113 mg of (13a) were dissolved in 13.5 mL of methanol and 15 mg of 10% Pd on

charcoal were added. Stirring under an atmosphere of hydrogen was continued for 3h

until the reaction was complete. The catalyst was filtered off and the resulting organic
10 layer was evaporated to give 63 mg of the desired product. R; = 0.36 min (Method 3).

Detected mass: 168.2 (M+H").

in an analogous fashion, (13b) and the cis/trans mixture (13} could be deprotected to

give the respective aminocalcohols (14b and 14) used for coupling.

15
Synthesis of 6-(4-Amino-adamantan-1-yloxy)-7-chioro-2H-isoquinolin-1-one {(Example

1 and Example 2)

a) 5-(1-Benzyloxy-7-chloro-isoquinolin-6-yloxy)-adamantan-2-ylamine (15)

= i ©
Nao
Ci NH,
0]

20
To a suspension of sodium hydride (60% in mineral oil, 417 mg, 10.4 mmol, 3 eq.} in

dimethy! acetamide (7 mL) was added a solution of 4-amino-adamantan-1-ol (640 mg,
3.82 mmol, 1.1 eq.) in dimethyl acetamide (7 mL). After stirring for 60 min at room
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temperature, a solution of 1-benzyloxy-7-chioro-6-flucro-isoquinoline (1, 1.0 g, 3.48
mmol) in dimethyl acetamide (7 mL.) was added and stirring was continued at room
temperature until the reaction went to completion. The reaction was quenched by
addition of water (15 mL) and the reaction mixture was extracted twice with a mixture
5 of dichloromethane and 2-propanocl (3:1). The combined organic layers were
evaporated, water was added and the mixture was subjected to lyophilization to
remove remainders of dimethy! acetamide. The obtained crude product was purified by
fiash chromatography (SiO2, 0% > 30% methanol in dichloromethane) to yield 473 mg
of the title compound as diastereomeric mixture. Ry = 1.35 min, 1.55 min (Method 3).
10 Detected mass: 435.2 (M+H™).

b) 6-(4-Amino-adamantan-1-yloxy)-7-chloro-2H-isoquinoiin-1-one (Example 1 and

Example 2)

o o
= Q. + = Q
N
HN . NH, H o
H,N
0o 0

A solufion of 5-(1-benzyloxy-7-chloro-isogquinolin-6-yloxy)-adamantan-2-ylamine (15,

15

473 mg) in 2-propanol (4 mL) was treated with 1N aquecus hydrochloric acid (2 mL)
and stirred at room temperature uniil compiete conversion was observed. The reaction
mixture was evaporated and lyophilized from water twice to vield 385 mg of crude

20  product. Purification by preparative HPLC and lyophilization from 1N HCI and water
gave 10 mg of the pure diastereoisomer Example 1 and 11 mg of Example 2 as their
respective hydrochlorides along with further material as mixture of isomers. Example 1:
R = 2.40 min (Method 4). Detected mass: 345.1 (M+H"); Example 2: 2.38 min (Method
2). Detected mass: 345.1 (M+H"). The relative stereochemistry was not assigned.

25
The following examples were synthesized as hydrochiorides from the respective
aminoadamantanols, that were either commercial (for Example 13), their synthesis
described above {for Example 3-11 and 14 and 15) or synthesized as described



H2N 11 HN 40 1+2 6-(4-Amino-4- cyclopropyl- adamantan-1- onxy)-?-ChIoroZH-isoquinoIin- 1l-one
368.2 [M-
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above, and 1~benzyloxy—7-ch!6ro~6~ﬂuoromisoquinoline (1) using a similar procedure as
described for example Example 1. In case of Example 16, 1-benzyloxy-7-methyl-6-
fluoro-isoquinoline (2) was used as isoquinoline building block.
If the diastereoisomers could not be separated on an earlier stage of the synthesis, the
5 deprotected products were purified by preparative HPLC and lyophilized from 1N HCI

and water, respectively. in the case of Example 14 and Example 15 (synthesized from
the cisftrans mixture (13), it was possible to separate the cis/trans isomers after
coupling in step a) by silica gel chromatography (dichloromethane/methanol) as the O-
benzyl protected isoquinolinones.

10 For Example 3 to 10 the relative stereochemistry was not assigned.

Ex.- | Product Iso- | Chemical Name | [M+H'] { R/ |Method
No. mer frmin]
1 6-(4-Allyl-4- 3852 1110 |1

= © amino-
3 HN o adamantan-1-
H,N — yloxy)-7-chloro-

2H-isoquinolin-
1-one

2 6-(4-Aliyl-4- 385.2, 1205 |2

0
) .
HN adamantan-1-
4 I RN yloxy)-7-chloro- M-

2H-isoquinolin- NH3
1-one

+H"]

1 B-{4-Amino-4- 3701 259 |4

Z © propyl- M-
5 HN adamantan-1-
“ HN yloxy)-7-chloro- NH3

2H-isoquinolin- | +H"]
i-one




NH3 +H+] 0.94, 0.99 3

WO 2009/156092 PCT/EP2009/004393
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Ex.~ | Product Iso- | Chemical Name | [M+H'] | R/  iMethod
Ne. mer [min]
2 6-(4-Amino-4- 3702 241 12
7 ° propyl- .
6 HN adamantan-1- [M-
RN yloxy)-7-chloro- | NH3
o ? 2H-isoquinolin-
qu +HY
1-one
1 6-(4-Amino-4- |359.2, |2.17 |2
/ o methyl- 342 1
adamantan-1- M
7 HN cl yloxy)-7-chioro-
O HN 2H-isoquinolin- NH3
1-one +H']
2 B-(4-Amino-4- 3421 1223 |2
p O methyl- [M-
adamantarn-1- NH
8 HN cl yloxy)-7-chioro- 3
o H,N 2H-isoquinolin- | +H"]
: 1-one
1 6-(4-Amino-4- 4042 1241 |2
9 HN adamantan-1i-
“ H,N yloxy)-7-chloro- NH3
© 2H-isoquinofin- | +H']
1-one
2 6-(4-Amino-4- 4212, 1259 |2
HN adamantan-1-
¢l -
10 4 H,N yloxy)-7-chioro- M
2H-isoquinolin- NH3
1-one +H"]
1+2 | 6-{4-Amino-4- 368.2 (094 |3
- o—% cyclopropyl- [M- 0.99
damantan-1-
11 | #N a
G HN yioxy)-7-chloro- NH3
0 : 2M-isoquinolin- | +H']
1-one
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Ex.- | Product iIso- | Chemical Name | [M+H"] | R/ |Method
No. mer [min]

1+2 | 6-(4- 4352 [245,|2
Benzylamino- 2 53
12 adamantan-1-

yloxy)-7-chloro-
2MH-isoguinolin-
i-one

6-(3-Amino- 3451 083 |3
adamantan-1-
yioxy)-7-chioro-
ZH-isoquinolin-
1-one

13

NH, ' 1 Cis-8-(5-Amino- | 345.2 | 1.87 |2
r adamantan-2-
yloxy}-7-chioro-
14 | A 2H-isoguinolin-

O
= 1-one
HN
Cl

NH, 2 Trans-6-(5- 3452 1192 |2
3 Amino-

adamantan-2-
15 o yioxy)-7-chioro-

a 2H-isoquinolin-
HN ol 1-one

NH, 1+2 | 6-{5-Amino- 3252 [1.87 |2
: adamantan-2-
yloxy)-7-methyl-
16 2H-isoquinolin-

~ © 1-one
HN




0 . 1+2 6-(4- Benzylamino- adamantan-1- yloxy)-7-chloro2H-isoquinolinl-one 435.2 2.45, 2.53 2
WO 2009/156092 PCT/EP2009/004393
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{9-Oxo-3-thia-bicyclo[3.3. 1]lnon-7-yl)-carbamic acid benzyl ester (16)

a) A mixture of triethylamine (10.1 ml, 72 mmot) and 3,6-dihydro-4-(1-pyrrolidinyl}-2H-
5 thiopyran (12.9 g, 76 mmol, prepared according to a procedure described in
Tetrahedron Asymmetry 1987, 1811-1820) in anhydrous acetonitrile (55 ml) was
heated to reflux, then ethyl 3-bromo-2-(bromomethyl)propionate (14.6 g, 53 mmol) in
dry acetonitrile (42 ml) was added dropwise over a period of 45 min. The resulting
reaction mixture was refluxed for another 1.5 hours, then cooled to room temperature
10  before a 10% agueous acetic acid solution (5.2 ml) was added. The mixture was then
refluxed for 1 hour and evaporated to dryness. Brine was added {o the residue, the
aqueous phase was extracted with ethyl acetate, the combined organic extracts were
dried over anhydrous sodium sulphate, filtered and concentrated in vacuo to yield S-
oxo-3-thia-bicyclo[3.3.1Inonane-7-carboxylic acid ethyl ester as a brown oil (15.5 g).
15 |
b) To a solution of 9-oxo-3-thia-bicyclo[3.3.1]nonane-7-carboxylic acid ethyl ester (5 g,
22 mmol) in a THF (65 mi) / water (30 ml) mixture at 0°C was added dropwise a 1N
sodium hydroxide solution (24 ml, 24 mmoel). The reaction mixture was stirred at room
temperature overnight, then heated to 60 °C for 1 hour before THF was evaporated.
20 The remaining aqueous layer was washed with ethyl acetate, acidified with 1N HCI, the
resulting precipitate was filtered and dried to yield 8-oxo-3-thia-bicyclof3.3.1lnonane-7-
carboxylic acid (2.22 g} as a solid.

_ ¢) A mixture of 8-oxo-3-thia-bicyclo[3.3:1lnonane-7-carboxylic acid (2.22 g, 11 mmol),

25  triethylamine (1.7 ml, 12 mmol) and diphenyl phosphoryl azide {2.6 ml, 12 mmol) in dry
toluene (20 mi) was stirred at room temperature for 2 hours, then refluxed for another 2
hours and cooled to room temperature. Benzylic alcohol (11.4 ml, 110 mmol) was



13 HN110 NH2 .. 0 6-(3-Amino- adamantan-1- yloxy)-7-chloro2H-isoquinolin1-one 345.1 0.93 3 14
HN11101 CI 0 1 Cis-6-(5-Amino- adamantan-2- yloxy)-7-chloro2H-isoquinolinl-one 345.2

10

15

20

25
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added, the solution was refluxed overnight, and evaporated to dryness. Water was
added to the residue and the aqueous layer was extracted with ethyl acetate. The
combined organic layers were dried over anhydrous sodium sulphate, filtered and
concentrated under reduced pressure to give the crude product. The residue was
purified by silica gel chromatography (cyclohexane:ethyl acetate 1:1) to yield crude (9-
oxo-3-thia-bicyclo[3.3.1]non-7-yl)-carbamic acid benzyl ester (16, 4.5 g). R; = 4.6 min
(Method 6), Detetected mass: 306.1 (M+H"), '

{7-endo)-7-amino-3-oxabicyclof3.3. 1]jnonan-8-ol (17)
OH

H,N

a) To a solution of (8-oxo-3-thia-bicycio[3.3.1Inon-7-yl)-carbamic acid benzyl ester (16,
4.2 g, 13.7 mmol) in ethano! (172 ml) was added sodium borchydride (0.78 g, 20.6
mmol} portionwise at room temperature. The solution was stirred for 1 hour before
addition of sodium borohydride (0.2 g, 5 mmol). The reaction mixture was stirred for 2
days, a further portion of sodium borohydride (0.340 g, 9 mmol) was added, and
stirring was continued for 4 hours. The mixture was then concentrated under reduced
pressure and cold water was added to the residue as well as dichloromethane. After a
extraction of the agueous phase with dichlormethane, the combined organic layer was
dried over anhydrous sodium suiphate, filtered and concentrated under reduced
pressure. The crude product was purified by silica gel chromatography
(cyclohexane:ethyl acetate 40:60) to yield 9-hydroxy-3-thia-bicyclo{3.3.1Inon-7-yl)-
carbamic acid benzyl ester as a white solid (0.84 g).

b} A solution of (8-hydroxy-3-thia-bicyclo[3.3.1]non-7-yl)-carbamic acid benzyl ester
(0.19 g, 0.63 mmol) in 6N HCI (0.3 ml, 1.8 mmol) was refluxed for 1 hour. The reaction
mixture was then cooled to room temperature and co-evaporated with toluene to give
the titie compound as its hydrochioride as a colouriess oil (110 mg). Detected mass:
173 (m/z, EI).



1.87 2 15 on HN10 CI 0 2 Trans-6-(5- Aminoadamantan-2- yloxy)-7-chloro2H-isoquinolinl-one 345.2
1.922 16 RN O 1+2 6-(5-Amino- adamantan-2- yloxy)-7-methyl-2H-isoquinolin-1-one 325.2 1.87 2
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(7-endo)-7-amino-3-oxabicyclo{3.3.1lnonan-9-ol, 3,3-dioxide (18)
OH

HN

To a solufion of 8-hydroxy-3-thia-bicyclof3.3.1]non-7-yl)-carbamic acid benzy! ester
5 (17, step a, 1.5 g, 4.47 mmol) in anhydrous chloroform (28 mi) was added 3-

chloroperbenzoic acid (1.54 g, 8.9 mmol}. The resulting mixture was stirred at room

temperature overnight, then refluxed for 3 hours before another portion of 3-

chloroperbenzoic acid (0.75 g, 4.3 mmol) was added. The reaction mixture was

refluxed for another 3 hours, then poured onto water and extracted with chioroform,

10  The organic layer was washed with a sodium sulfite solution and water before being
dried over anhydrous scdium sulphate, filtered and concentrated under reduced
pressure to afford the crude product which was used in the next step without any
further purification. To 1.15 g of the obtained material in anhydrous methanol (170 mi)
was added palladium hydroxide (20% on activated carbon, 0.083 g). The reaction

16 mixture was vigorously stirred under hydrogen atmosphere (1 bar) for 4 hours before it
was filtered. Palladium hydroxide (0.47 g) was added to the filtrate, the resuiting
suspension was stirred under hydrogen atmosphere (3 bars) for one hour before being
filtered. The filtrate was concentrated in vacuo to yield 0.58 g of the title compound
(18) as a gum which was used in the next step without any further purification. Ry =

20 " 0.40 min (Method 7). Detected mass: 206 (M+H").

{7-Endo)-7-amino-3-oxabicyclo[3.3. 1]Jnonan-9-o! (19)

OH

o
-

H,N
25



56 (9-0x0-3-thia-bicyclo[3.3.1]non-7-y1)-carbamic acid benzyl ester (16) a) A mixture of triethylamine
(10.1 ml, 72 mmol) and 3,6-dihydro-4-(1-pyrrolidinyl)-2H- 5 thiopyran (12.9 g, 76 mmol, prepared
according to descrlbed in Tetrahedron Asymmetry 1997, 18 | drous
acetonitrile (%?ép 5%&\?\%&5 eated to reflux, then ethyl 3-bromo-2- (bromomeﬁc%ﬁ%gplg}rqa?g%m 69

mmol) in dry acetonitrile (42 ml) was added dropwise over a period of 45 min. The resulting reactlon
mixture was refluxed for another 1.5 hours, then cdifled to room temperature 10 before a 10%
aqueous acetic acid solution (5.2 ml) was added. The mixture was then refluxed for 1 hour and
evaporated to dryness. Brine was added to the residue, the aqueous phase was extracted with ethyl

acetate, thtactngiiose bigbridiavdractshmrantie pvsrdidingi (obtainss fallewipoapivisteedand
concentr%%&%ﬁ?&%@f@tvﬂgo@o@mﬁﬁméfWWS %ilin?@,@@)emé:ﬁfmmpeﬁ%%é ester as a

brown oil (15.5 g). 15 b) To a solution of 9-oxo-3-thia-bicyclo[3.3 .1lnonane-7-carboxylic aC|d ethyl

ester (5 gp@i’ﬂﬁﬁﬁ’o'lﬁ‘ A Sirvige fgshion asvhre reaetion Wﬁt%@ﬁﬁ@%&fé@% 888 9N sodium
hydroxidg Belhtien {2hiito Bt aranitycid]e. B RN aMNLr eI WRDRIHEGEPHIassn 1emparatup. overnight,
then heated to 60 C for 1 hour before THF was evaporated. 20 The remaining aqueous layer was
waslhed with ethyl acetate, acidified with 1N HCI, the resulting precipitate was filtered and dried to yield
9-oxo-3-thia-bicyclo[3.3.1]nonane-7- carboxylic acid (2.22 g) as a solid. c) A mixture of

o ant R B e A R Bt e RBEER foom
temperat@roifs2Riaoardanws %ﬂu‘k@@WW’fﬁéﬂﬁdﬂgtﬁfﬂanmﬂsowirt&)fﬁ)temp@mmwlaenzyl|c
cloonol ()3 Bt s O BRNSE 8RR GIERR00SAN %A S Ll g pluton vias

refluxed overnight, and evaporated to dryness. Water was added to the resi e aqueous layer

was! thré&‘fé‘&lWEHréﬁ*\?P Aduiliohedshmfeiegaeiy (dyreioaetbree/ Bribanel) @otheBdium

sulphate, g qjmggaqgaygm|m§i@§ reduced pressure to give the crude product. The residue was
5purified by silica gel chromatography (cyclohexane:ethyl acetate 1:1) to yield crude (9-
oxo-3-thia-bicyclo[3.3.1]non-7-yl)-carbamic acid benzyl ester (16, 4.5 g). Rt = 4.6 min (Method 6),
Detetecte %mai £.396.1 (M+H+), (7-endo)-7-aming- }}oxablgﬁ:l%{?; 3. El.e] 09 %9I (@7, OH 1G H2N a)

To a solutior of (9-0X6-3-thia- bicyclo[3.3.1]non-7-yi)- Carbamic acid b er (161 gdlu v
mmol) in |gi®anbl (172 ml) was added sodium borohydride (0.78 g, 20.6 mmol){p#ignwise at room

temperatyre. T'he solution was stifred 1or 1 hour be Tg[ﬁ(_] Endo.9

= - . ’
anti)-7-amino-3-
. HN cl NH, oxabicyclo[3.3.1]n
8 on-9-ylloxy}-7-

chloroisoquinolin-

335 380 |8

1(2H)}-one
V% O.., 8-{[(7-endo,S- 335 404 | 8
syn)-7-amino-3-
18 HN ci ""NHZ oxabicyclo[3.3.1]n
O on-8-yiloxy}7-
chloroisoquinolin-
1{(2H)-one
= 0. 6-{{(7-Endo,9- 351 282 |8
anti)-7-amino-3-
o |™ C""NH?_ thiabicyclo[3.3.1]n
o on-9-ylloxy}-7-

chloroisoquinolin-
1{2H)-one




15addition of sodium borohydride (0.2 g, 5 mmol). The reaction mixture was stirred for 2 days, a
further portion of sodium borohydride (0.340 g, 9 mmol) was added, and stirring was continued for 4
hours. The m| ture was then concentrated under reduced pressure and cgld water was added to the

residue as We

200

ichoromethane. After a extraction of the agueous phasCeTWﬁﬁ[WHWf‘c;fﬁ\ethane the

combined organic layer was 20 dried over anhydrous sodium sulphate, filtered and concentrated under
reduced pressure. The crude product was purified B9 silica gel chromatography (cyclohexane:ethyl
acetate 40:60) to yield 9-hydroxy-3-thia-bicyclo[3.3.1]non-7-yl)- carbamic acid benzyl ester as a white
solid (0.84 g). 25b) A solution of (9-hydroxy-3-thia-bicyclo[3.3.1jnon-7-yl)-carbamic acid benzyl ester

(0199,0.63r JwgdgcﬁN HCI (0.3 ml, 1.8 mmol) was,efluxed foel kqm+qﬁi }aCtIOKhészHJr(‘ was
then cooled to foom temperature and co-evaporated with toluene to give the tIe cornpound as its
hydrochlg s a colourless oil (110 mg). Detectgd mass: 173 (m/z,{El). WO [5HBI0)156092PCT/EP
2009/004393 58 (7- endo) -7- amn‘g -3-oxabicyclo[3.3 %ﬁgnan -9- oI 3,3 gﬁqmde %g%c H2N Tp a
solution g : 1 ) Jon-7-yl)icaramic &cid ber Zyl este stepa, 1. g, 4.47
mmol) in as added SYOKG P({P'Eﬂ)%nzc ic acid ({L.54 g, 8.9 mmol). The
resulting ATperatte QURRRIHE!AER Hfllixed for |3 hours before gnother
portion of grpenzoic acid (0.75 g, 4.3 mmo-dadawtiéd. THe reaction mixture was refluxed
for another 3 hours, then poured onto water and exteatieskwdiirettitoroform. 10 The dgrganic layer was
washed with a sodium sulfite solution and water befergrhairg dried oyer anhydrous sodium sulphate,
filtered and CoT centrated-urcter reu'ut,eu' pressure-to-afford-thecrudejproductwhich-ivas-usedsin the
next step . To 1.15 ¢ Srlikeraifed ma@éﬁaﬂ in 8ri%dr8us methanol
(170 ml) y 0% on astitipfedromrban, 0.093 g).| The reaction 15|mixture
was vigot ospher (tiayxitx)4 hours before §t was filtered. Palladium
hydroxide A€, they resuieisaspepsin was stirfed under hydrogen
atmosphe e being fﬁte ,'EQ%_ytrate was conceptrated in vacua o yield
0.58 g of the title compound (18) as a gum which a;llg%? |nuth next step without any furthef
purificatign. R = 20 0.40 min (Method 7). Detected ma 38% g\‘ﬁ) i+
(7-Endo){7-amino-3-oxabicyclo[3.3.1]nonan-9-ol ( 9)'& -one,
dioxide
Trans-1-aza-spirof4.5]decan-8-ol (20)
o
H
5 HO

A solution of 669 mg (1.62 mmol) of 8-benzyl-11-iodo-1,4-dioxa-8-aza-

dispiro{4.2.4 2]tetradecane (prepared starting from 1,4-dioxa-spiro[4.5]decan-8-one

according to the procedure published in J. Bonjoch et al., Tetrahedron Lett. 2003, 44,

8387) in methanol (30 mL) was treated with 50 mg of 20% paliadium hydroxide on

10

activated carbon and the mixture was stirred overnight under a hydrogen atmosphere

(1 atm) at room temperature. The catalyst was removed by filtration, and the filtrate

was evaporatéd in vacuo to give crude 9-benzyl-1,4-dioxa-8-aza-

dispiro[4.2.4.2}tetradecane, which was directly dissolved in a 1:1 mixture of acetone

and 6N aqueous hydrochloric acid (10 mL) and stirred at room temperature. After the

15

bicarbonate solution and extracted twice with ethy! acetate. The combined organics

reaction went to completion, the mixture was poured onto a saturated agueous sodium



WO 2009/156092PCT/EP2009/004393 59 Starting from 1-(3,6-dihydro-2H-pyran-4-yl)pyrrolidine
(obtained following a published procedure in Tetrahedron Asymmetry 1997, 1811-1820), the title
compound Was, %%9 & 2in a similar fashion as the reaction sequence des {j}bgg fo/rothe 3§ynthesis of
(7-endo)-7-amino-3-oxabicyclo[3.3.1]nonan-9-ol (17). Detected mass: 157 my:z, Eﬁ) B he following
examples were synthesized as hydrochlorides from the respective aminoadamantanols and
1-benzyloxy-7-chloro-6-fluoro-isoquinoline (1) usin§t similar procedure as described for Example 01.
The cis/trans isomers were separated after 10coupling in step a) by silica gel chromatography
(dichloromethane/methanol) as the 0- benzyl protected isoquinolinones. Ex.- No. Product Chemical
Name [MweieRvashedwéthduing #nd water, driegl-over, sedium 'sulpiate, dltgredadd, 9- anti)-7-amino-3-

OxabiCyClgg)flgeﬂpa?éliQWM%'MN%Q&P&WQME{&QEQW@S%% 0% — 100% ethylacetate in
heptane) gave 180 mg (0.74 mmol) of 1-benzyi-1-aza-spiro[4.5]decan-8-one, which
was dissolved in ethanol (10 mL) and cooled to 0 °C. Then, sodium borohydride (14
5 mg, 0.37 mmol, 0.5 eq.} was added. The reaction mixture was slowly warmed to room
temperature and stirred for 2 h before being concentrated and partitioned between
dichloromethane and saturated aqueous sodium bicarbonate solution. The mixture
was stirred vigorously for 15 min, before the phases were separated and the aqueous
phase was extracted three times with dichloromethane and twice with a mixdure of
10  dichloromethane and 2-propano! (3:1). The combined organic phases were
concentrated in vacuo to give crude trans-1-benzyl-1-aza-spiro[4.5]decan-8-ol.
The alcohol was dissolved in ethanoi (4 mL) containing acetic acid (15uL) and was
treated with 15 mg of palladium on charcoal (10%). The mixture was stirred under a
hydrogen atmosphere (1 atm) until conversion was complete. The catalyst was filtered
15  off and the reaction mixture was evaporated to dryness, then lyophilized from 1N HCI
and water, successively, to give the crude title compound as its hydrochloride. Ry =
0.17 min (Method 3). Detected mass: 156.2 (M+H").

6-(1-Aza-spirof4.5]dec-8-yloxy)-7-chioro-2H-isoquinclin-1-one (Example 22)

HN

20 O
6-(1-Aza-spiro[4.5]dec-B-yloxy)-7-chloro-2H-isoquinolin-1-one (Example 22) was
synthesized as its hydrochloride from trans-1-aza-spiro[4.5]decan-8-ol (20) and 1-
benzyloxy-7-chicro-6-fluoro-isoquinoline (1) using the procedure described for
Example 1. R¢ = 2.01 min (Method 2). Detected mass: 333.1 (M+H").

25



3.908 18 HN 0 CI . .1%-.7.-- ' NH2 6-{[(7-end0,9- syn)-7-amino-3- oxabicyclo[3.3.11n on-9-yiloxy)-7-

chloroisoquinolin1(2H)-one 335 4.04 8 19 HN o ell CI  6-{[(7-Endo,9- anti)-7-amino-3-

thiabicyclo[SQ&iH)&ﬁ-:%ngoxy)-% chloroisoquinolin1(2H)-one 351

10
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Methods

Method 1:

Stationary phase:

Gradient:

Flow:

Method 2:

Stationary phase:

Gradient:

Flow:

Method 3:

Stationary phase:

Gradient:
Flow:

Method 4:

Stationary phase:

Gradient:

Flow:

62

Col YMC Jsphere 33 x 2

'‘ACN+0.05% TFA : H,0+0.05% TFA

5:95(0 min) to 95:5(2.5 min) to 95:5(3.0 min)
1 mb/min

Waters XBridge C18

ACN+0.05% TFA : HoO+0.05% TFA

5:95(0 min) to 5:95(0.3 min} to 85:5(3.5 min) to 895:5
(4 min)

1.3 mbL/min

Col YMC Jsphere ODS 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 mL/min

Col YMC Jsphere 33x 2.1

ACN+0.05% TFA : H,0+0.05% TFA
2:98(0 min) to 2:88(1 min) to 95:5(5 min)
to 85:5(6.25 min)

1 mi/min

PCT/EPZ0G9/004393



2.82 8 WO 2009/156092PCT/EP2009/004393 60 Ex.- No. Product Chemical Name [M+H1 1,111

(min] Method 20
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Method 5:

Stationary phase:

Gradient:

Flow:

Method &:

Stationary phase:

Gradient;

Flow:

Method 7:

Stationary phase:

Gradient;

Flow:

fMethod B:

Stationary phase:

Gradient:

Flow:

Method 9;

Stationary phase:

Gracdient:

Flow:

/ RN Clel 6-{[(7-endo,9- syn)-7-amino-3- thiabicyclo[3.3.1]n on-9-ylioxy}-7-
chloroisoquiwgr&%gf@é@ge 351 2.94 8 21 FIN

PCT/EP2009/004393
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Col YMC Pack Pro C18 RS 33 x 2.1
H20+0.1%FA : ACN+0.1%FA

95:5(0 min) to 5:95(2.5 min) to 5:95(3 min)
1 mbU/min

Column Gemini C18, 30x4.6 mm

H2O+0.1% FA : ACN+0.1% FA

95:5(0min) to 85:5(1min) to 0:100(9min) to 0:100(12min)
1 mlfmin

Column Kromasil C18, 50x2,1 mm, 3,5 ym
HaO+NH4OAc(5mM)+3%ACN : ACN

T100:0(0 min) to §:100(5.5 min) to 0:100(7 min)
0.8 mL/min

Column Gemini C18, 30x4.6 mm, 3 ym
H20+0.1% FA : ACN+0.1% FA

85:5(0 min) to 0:100(5.5 min) to 0:100(7.5 min)
1 mb/min

Column Acquity BEH C18, 50x2.1 mm, 1.7 ym
H>0+0.05% TFA : ACN+0.035% TFA

98:2(0 min) to 0:100(1.6 min) to 0:100(2.1 min) to
98:2(3 min)

1 mi/min



o 0Cl41"NH2 6-{[(7-Endo,9- anti)-7-amino-3- (dioxo-thia) bicyclo[3.3.11non9-ylloxy}-7-
chloroisoquinolin1(2H)-one, 33-dioxide 383.1 0.50 9 Trans-1-aza-spiro[4.5)clecan-8-ol (20) 5 HO A

solution of 68514 }Sggfnmol) of 9-benzy1-11-iodo-1,4-dioxa—9-azadispi£g%]a,47@5%&r§ ecane
[

(prepared starting from 1,4-dioxa-spiro[4.5)decan-8-one according to the procec?[ure published in J.
Bonjoch et al., Tetrahedron Lett. 2003, 44, 8387) in methanol (30 mL) was treated with 50 mg of 20%
palladium hydroxide on 10 activated carbon and th&4nixture was stirred overnight under a hydrogen
atmosphere (1 atm) at room temperature. The catalyst was removed by filtration, and the filtrate was
evaporated in vacuo to give crude 9-benzyl-1,4-dioxa-9-azadispiro[4.2.4.2)tetradecane, which was
directly di%ﬁfé@i‘?ﬁ@mﬂfrﬁb@&@%%b@ié%%d 6N aqueous hydrochloric acid (10 mL) and stirred at
room temperature. After the 15 reaction went to completion, the mixture was poured onto a saturated
aqueous sodium bicarbonate solution and extracted twice with ethyl acetate. The combined organics
WO 2009MSBRFFHESTREE JHRRIEIAIEKIBT - e ROWAURSINGIR BRSERREJ At dINSHIBVBE sodium
sulphate, fﬁfﬁmﬁl\& totorgentrated. Purification by flash chromatography (Si02, 0% -> 100%
ethylacetate in héptane) gave 180 mg (0.74 mmol) of 1-benzyl-1-aza-spiro[4.5]decan-8-one, which
was dissolved in ethanol (10 mL) and cooled to 0 C. Then, sodium borohydride (14 5 mg, 0.37 mmol,

0.5 eq.) wagtRddasmdhe@RRbNRMIROEKAT NG 86-tadeairéinRerptmenanshatirred for 2 h
picarbon R SIOASFHED AN S SAHET RS OIS A oS T gHASks were separated
a_nd the a@@oumphiise paﬁiaammdeammmmm@ssmmmmmmmammure of 10
aive orudd PN LRI o aisbles o W e AR ST RIS (G )
contiinindpaviskcsacidr Bipihimed BSA jirdinsdhyiguiphoxigie f(PMSMUM-G&-charcoal (10%). The mixture
:‘Ix?:r :gfreﬂg}&?ﬁfﬁeﬁﬂ‘;&’ﬁ’iﬁ@?&ﬁx@?ﬂﬁﬁﬁ%éi‘z‘i?c}m?; URH A90YE5TI8HVas, mRRIRIbP B iRy was
Pluronic F-68 were purchased from Sigma-Aldrich, Munich, Germany.
Tris{hydroxymethyi)-aminomethane (Tris), magnesium chioride, NaOH, 1M HCI and
EDTA were obtained from Merck Biosciences, Darmstadt, Germany. "Complete”
15  protease inhibitor was from Roche Diagnostics, Mannheim, Germany.
Test compounds were diluted to the appropriate concentrations in buffer 1 (25 miM
Tris-HCI, pH 7.4, 5 mM MgCl,, 2 mM DTT, 0.02 % (w/v) BSA, 0.01 % Pluronic F-68
and 3 % DMSO). The ROCK 1l enzyme was diluted fo a concenfration of 100 ng/ml in
buffer 2 (25 mM Tris-HCI, pH 7.4, 5 mM MgCl;, 2 mM DTT and 0.02 % {w/v) BSA}. The
20 peptide substrate and ATP were diluted o concentrations of 3 UM and 120 uM,
respectively, in the buffer 2. Two pl of the compound solution were mixed with 2 pl of
the diluted enzyme in a 384-well small volume microtiter plate (Greiner, Bio-One,
Frickenhausen, Germany), and the kinase reaction was initiated by addition of 2 ul of
the solution containing peptide substrate and ATP. After 60 min incubation at 32 °C,
25 the reaction was stopped by addition of 20 pl 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:
30 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



15 off and the reaction mixture was evaporated to dryness, then lyophilized from 1N HCI and water,
successively, to give the crude title compound as its hydrochloride. Ft( = 0.17 min (Method 3).
Detected mass; 2 (M+H+). 6-(1-Aza-spiro[4.5]clec-8-yloxy)-7-chlQro-2H-isoquinolin-1-one
(Example 2%9 % é?gg'd’é{" -Aza—spiro[4.51dec-8-yloxy)-7-chIoro-2H-isoqui%(g?rﬁggﬁ%e?lj?ffgmpIe 22) was
synthesized as its hydrochloride from trans-1-aza-spiro[4.5]decan-8-ol (20) and 1-
benzyloxy-7-chloro-6-fluoro-isoquinoline (1) using tB& procedure described for Example 1. Rt = 2.01
min (Method 2). Detected mass: 333.1 (M+11). 62 Methods Method 1:  Stationary phase: 5
Gradient: Flow: Col YMC Jsphere 33 x 2 ACN+0.05% TFA :1120+0.05% TFA 5:95(0 min) to 95:5(2.5
min) to 95iBHer tiRpteadrheempetistiand butieridnasieptatROSKE ) WiggarCingaraliel on
Gradient:,ggg#&é}g% TFA : H20+0.05% TFA 5:95(0 min) to 5:95(0.3 min) to 95:5(3.5 min) to 95:5 (4

min) Flow:1.3 mUmin 15 Method 3: Stationary phase:Col YMC Jsphere ODS H80 20 x 2
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

5 activities were measured

Example-

plC50
No.
1 ++++++
2 e
3 ++++++
4 + e+ttt
5 b+
8 +4++4+
ré B s
8 R
9 +bbobd
10 s
1 e
12 ottt
13 bt
14 bbb
15 ot 2 o
16 ++++4+++
17 ettt bt
18 S
19 e a2 o
20 ++++++
21 +++++
22 e




Gradient:ACN : H20+0.05% TFA ' 4:96(0 min) to 95:5(2.0 min) to 95:5(2.4 min) 20
Flow:1 mUmin Method 4: Stationary phase:Col YMC Jsphere 33 x 2.1 Gradient:ACN+0.05% TFA :
H20+0.05% - min) to 2:98(1 min) to 95:5(5 min) to 95:5(6.25 % %) QE min 63
Method 5: S&ﬁ?rﬁ%??%%e@ol YMC Pack Pro C18 RS 33 x 2.1 Gradient: ]-JF:%J’Y_)%% %%JACN+O.1
%FA 95:5(0 min) to 5:95(2.5 min) to 5:95(3 min) 5 Flow:1 mUmin Method 6:
Stationary phaseColumn Gemini C18, 30x4.6 mm Gfadient:1-120+0.1% FA : ACN+0.1% FA
1095:5(0min) to 95:5(1min) to 0:100(9min) to 0:100(12min) Flow:1 mUmin Method 7:  Stationary

phase: 15Gradient: Flow: Column Kromasil C18, 50x2,1 mm, 3,5 pm H20+NR40Ac(5mM)+3%ACN :
ACN The given activity is denoted as the negative decadal logarithm of the IC5q (piCsq) as

follows:

+ pIC50 <3.0

4 3.0<plCgp <4.0
5 44+ 4.0 <plCsg<5.0

. 5.0 <plCgp < 6.0

bt 6.0 <plCH0<7.0

bbb 7.0 <plC50 < 8.0
+++++++. 8.0 < plC50
10



100:0(0 min) to 0:100(5.5 min) to 0:100(7 min) 0.8 mUmin Method 8: 20 Stationary phase:Column
Gemini C18, 30x4.6 mm, 3 pm GradientH20+0.1% FA : ACN+0.1% FA 95:5(0 min) to
0:100(5.5 min) to 0:100(7.5 min) Flow:1 mUmin 25 Method 9: Stationary phase:Column Acquity BEH
C18, 50x2.1 mm, 1.7 pm Gradient:H20+0.05% TEA: ACN+0.035% TFA 98:2(0 min) to 0:100(1.6 min)
to 0:100(2.1 min) to 3098:2(3 min) Flow:1 mUmin WO 2009/156092PCT/EP2009/004393 64
Determination of Rho kinase inhibition To measure Rho-kinase inhibition, IC50 values were
determined according to the following protocol: 5 Active human recombinant ROCK II (N-terminal
His6-tagged recombinant human ROCK-II residues 11-552) was purchased from Millipore GmbH,
Schwalbach,c@é?’rﬁany. The peptide substrate, Fluorescein-AKRRRLSSLRA-COOH, was obtained
from JPT Peptide Technologies, Berlin, Germany. Adenosine-5'-triphosphate (ATP), 10bovine serum
albumine (BSA), dimethylsulphoxide (DMSO), 4-(2- hydroxyethyl)piperazine-1-ethanesulfonic acid
(Hepes), Brij-35, dBIAPSHEF(BIHTS iaelardhic F-68 were purchased from Sigma-Aldrich, Munich,
Germany. Tris(hydroxymethyl)-aminomethane (Tris), magnesium chloride, NaOH, 1M HCI and

(Rekn

m N\

[o)

()

wherein

Rq is OH;
10 _
R3 is H, halogen, CN, (C4-Cglalkyl, OH, NHo, or NHR';

1

Ry is H, halogen, hydroxy, CN, {C4-Cg)alkyl, R’, or (C1-Cglalkylene-R’;
15 Rsis H, halogen, CN, (C1-CgJalkyl, or R’;
R7 is H, halogen, CN, (C1-CgJalkyi, O-(C1-Cglalkyl, R", or SOo-NH>;

Rg is H, halogen or (C1-Cg)alkyl;
20
Rg is one {C4-Cylalkylene bound 1o the cycioalkyl ring, in which the (C4-Cy)alkylens
forms a second bond to e different carbon atom of the cycloalkyl ring o form a bicyslic
ring system,
| wherein in the bicyclic ring system one or two carbon atomes are repiaced by a group
| 25 independently seiected from O, N-R4 3, S, SO or SOy;

or,imandsare2, mis3andsisf,ormis4dandsis g,



EDTA were obtained from Merck Biosciences, Darmstadt, Germany. "Complete" 15 protease inhibitor
“was from Roche Diagnostics, Mannheim, Germany. Test compounds were diluted to the appropriate
concentrations in buffer 1 (25 mM Tris-HCI, pH 7.4, 5 mM MgC12, 2 mM DTT, 0.02 % (w/v) BSA, 0.01
% Pluronic F-68 and 3 % DMSOQO). The ROCK i engyme was diluted to a concentration of 100 ng/ml in
buffer 2 (25 mM Tris-HCI, pH 7.4, 5 mM MgC12, 2 mM DTT and 0.02 % (w/v) BSA). The 20 peptide
substrate and ATP were diluted to concentrations of 3 pM and 120 pM, respectively, in the buffer 2.
Two pl of the compound solution were mixed with 2 pl of the diluted enzyme in a 384-well small
volume microtiter plate (Greiner, Bio-One, Frickenhausen, Germany), and the kinase reaction was

initiated-by aditdatts-iit(GiHadosehitioriscontaitintpmmi di-Bubstral e pngaPRte S thaiNo
incubation aEﬁ%r%:iZfS the reac\gqng sto geg b}/ addition of 20 pl of a solution containing 100 mM
HepesNaOH, pH 774 ZOEELE%? Ny fﬁ%@” B e Brrioslkyigiesating reagent 1 (Caliper

Lifescience lkasg HtopkéntaihdWAg B hosphorylation of the substrate peptide was then detected on a

Caliper 3000§instr‘yment essentially as described by Pommereau et al (J. Biomol. Screening 2004,
9(5), 409-416P %’éﬁ&’Paﬁt?ﬁ ¥ %@%Pé"é%dféq’lé%;@r%@ PREBONretrTs esithepsnizatk vioitage -1562 V,

downstrgamypoltagersa (s AiRdmerO8ms~Positive,controls (bu er 1 jnstead of compound)
and negative controls WO 200971 GOQI%ZPCT&I%OP%&%PO@%&)%@?B%& 9 PR P SREBRTbound and
buffer 2 insté&RMsfROEKytioatng ring ianuaizite oneactaptaies sTERMIPWIRGHHHGYCts/compounds
were tested in sai ssay%g%/ using the respective form (salt or free base) obtained as in the examples

described abo ing 5 activities were measured ExampleNo. pIC50 ++++++ 2 ++++++ 3

+Ht++++ 4 ++++
NR;;R:

(XX} .
wherein the oxygen aforn can be bound io any secondary or tertiary carbon atom,

10 orRg together with Rq4 and the N atom form a (C3-Cg)heterocycioalky! which is

connected as a spirocyclic ring system to the cycloalkyl residue;

wherein the bicyclic ring system or adamantane system or the (Ca-Cg)heterocycloalkyl
containing ring system is unsubstituted or optionally substituted by Rg,;
15
Rg is
R,
OH,
haiogen,
20 (C4-Cglalkyl,
O-(C1-Calalkyl,
{C1-Cgatkylene-R',
(Co-Cglalkenyl,
(Co-Cglalkynyl,
(C1-Cglalkyiena-O-R’,
(C1-Cglalkylene-CH[R o,
(C4-Cg)alkylene-C(O)-R’,

25



++++++ 6 +++++ 7 ++++++ 8 ++++++ 9 ++ 10 +++++ 11 ++++++ 12 +++++ 13 +++++ 14 +++++++ 15
+++++++ 16 +++++++

69

(C1-Calalkylene-C(O)NH>,

C1-Cglalkylene-C(O)NH-R’,

C1-Cglatkyiene-C(O)NH-(C+-Cg)alkyl,
(C1-Cpjalkylene-C{O)N[(C4-Cglalkylln,
5 (C1-Cplalkyiene-C(OIN[R'2:
(C4-Cg)alkyiene-C(O)O-(C+-CgJalkyl,
COOH, 1
C(O)0-(C1-Cgalkyl,
C(O)OR’

10 G(O)(Cq-Cgalkyl,

| C(O)R,
CONHz,
 C(O}NH-Co-Cg)atkenyl,
C{O)}-NH-{Co-Cgjalkynyl,

15 C{ONH-(Cq-Cglatkyl,
" C{ONHR',
 C(O}MNH(C4-Cg)alkylens-R’,
C{O)N[(C1-Cg)alkyi]R’
C{OIN[(C1-Cg)alkylia,

20 CI(O)}(C4-Cglalkylene-R’, or
C(O)O(C+-Cg)alkylene-R;

{
(

Ri1isH
R12 is H, (C4-Cglalkyl or (C3-C8jcycicalky;
25 or
R11and Rqp, together with the N-atom to which they are attached, form a (C3-Cg)

heterocycicalkyt;

R43 is H or (C{-Cglalkyl;



17 ++++++ 18 ++++++ 19 ++++++ 20 ++++++ 21 +++++ 22 ++++++ WO _ _
2009/156092PCT/EP2009/004393 66 The given activity is denoted as the negative decadal logarithm
of'the IC50 (pIC50) as follows: +: ++: 5 +++: ++++: +++++++: 10

70

nis0,1,2, 3or4;
mist, 2,30r4;
5 sisQ,1,20r3;

R'is
(C3-Cg)eycioaikyl,
- {Cs5-Cqplhetercaryl,
10 (C3~Cg)ﬁeterocyci'oalkyi,
(Ca-Crplaryl;

wherein in residues R3 to Rq3 alkyl or alkylene is unsubstituted or opfionally

substituted one or more times by OH, OCHg, C{O)OH, C(O)OCH 3, NH2; NHCH3,
15 N(CHa)z, CIONH,, CIOINHCH,, C(OIN(CHs), or halogen:

wherein in residues RS to R43 cycloalkyl ar heterocycicalkyl is unsubstituted or
optionally substituted one or more times by (C1-Cpatkyl, halogen, OH, OCHg3, |
C(O)OH, C(O)OCH3, NH2, NHCHz, N(CH‘g}g, C{ONHp C(ONHCH3 or

20 C{OIN(CHg)o:

wherein in residues R3 fo R13 (Cg-C4 psaryl and (Cs-C+ g)hetercaryl are unsubstituted
or optionally substituted one or mare times by a group independently selected from
halogen, OH, NO, N3, CN, C(O}(C1-Cg)alkyl, C(O)-(CS-C-; pjaryl, C(O)OH,

25  C(O)O(C4-Cg)alkyl, C(ONH5, C{OYNH(C1-Cglalkyl, CIOIN[(C+-Cglalkyllo.
(C3-Cg}cycloélkyi, {Cq-Cglalkyl, (C 1-Cglatkylene-NH(C4-Cglalky!,
(C1—Ca)alkyiena-N[(Cq—Ca)aikyljg, (C2-Cglalkenyl, (Co-Cglalkynyl, C-(C4-Cgalkyl,
O-C(OHC1-Cglalkyl, PO3H2, SO3H, SO»-NH», SONH(C1-Cglalkyl, SON[(C -
Ceialkylip, S-(Cq-Cglalkyl; SO-(C4-Cglalky, S02~(C1-Calalkyl, SOo-N=CH-

30 N[C1-Cgalkyllp, SF5, C{NH)(NH>), NHp, NH-(C4-Cglalkyl, N[(C1-Cg)alkylls, NH-



pIC50 s 3.0 3.0 s p1050 <4.0 4.0 5 plCso <5.0 5.0 5 pIC50 <6.0 6.0 5 pIC50 <7.0 7.0 5 pIC50 < 8.0
8.0 s pIC50 67 Claims 1.A compound of the formula (1) R4R5(9)n (1) wherein R1 is OH; 10 R3 is H,
halogen, CM, (Ci C6)alkyl, OH, NH2, or NHR'; R4 is H, halogen, hydroxy, CM, (C-C)alkyl, R, or
(Ci-C6)alkylene-R'; 15R5 is H, halogen, CM, (Cl-C.pgalkyl, or R'; R7 is H, halogen, CM, (Ci-C6)alkyl,
0-(Ci -C6)alkyl, R, or S02-NH2; R5 is H, halogen or (C1-C6)alkyl; 20 R6 is one (Ci-C4)alkylene bound
to the cycioalkyl ring, in which the (C1-C4)alkylene

CIO}(C4-Cplatkyl, NH-C{O)O-(C4-Cglalkyl, NH-SO2-(C4-Cg)alkyl, NH-SOo-
(Ce-Cqplaryl, NH-502-(C5-Cqgiheteroaryl, NH-SO5-(C3-Cg)heterocycicalkyl, N(C1- -
Cglalkyl-C(O}~(C+ ;Ca)afkyl, N(C1-Cg)alky!-C{O)O-{C1-Cgalkyl, N{C1 -Cg)alky!-C(O})-
NH-(C1-Cgjalkyll, (Cg-Cqgjaryl, (C1-Cglalkylene-(Cg-Cqgaryl, O~(CS-C1b)éryl,

5 O-{Cq-Cgjalkylene~<(Cg-Cqplaryl, (C5-C1p)heteroaryl, (C3-Cg)heterocycioalkyl,
(C+4 -Ca}aikyiene—(c 5-C1plhetercaryl, (C1-Cglalkyiene-(C3-Cg)heterocycicalkyl,
0-(C1-CegJalkylene-(C5-Cq p)heteroaryl, O-(C4-Cg)alkylens-(C3-Cg)heterocycioatkyl,
their stereoisomeric and/or tautomeric forms and/or their pharmaceutically acceptable
salts thereof.

10
2. A compound of formula (1) according o claim 1, wherein R4 is OH and is
characterized by the formula (ilia)
Ra V%
Na
15 {llia)
or by the formuta (lilb)
R4 Rs (Rgin
Ry = O 5 .
HN v
R? R m N
O Ry 8 R12
20 (i)
3. A compound according to one of claims 1 to 3, whersin Rz is H, halogen, (C4-

Cglalkyl, or NHR’,



forms a second bond to a different carbon atom of the cycloalkyl ring to form a bicyclic ring system,
wherein in the bicyclic ring system one or two carbon atomes are replaced by a group 25
independently selected from 0, N-R13, S, SO or SO2; or,ifmandsare 2, mis3andsis1l,ormis4
and sis 0, 68 R6 is CH2-CH-(CH2)2 which is bo with one CH2 to the cycloalkyl ring and the two
other CH2 are bound to different carbon atoms of the cycloalkyl ring, and, if mis 3 and s is 3, R6 are
two methylene groups bound to different carbon atoms of the cycloalkyl ring, 5 wherein the methylene
groups or the CH2-CH-(CH2)2 group are bound to carbon atoms of the cycloalkyl ring and form an
adamantane system of the formula (R9), NRi R12 (XX) wherein the oxygen atom can be bound to any
secondary or tertiary carbon atom, 10 or R6 together with R11 and the N atom form a

glbrﬁsidue;

co

(C3-Cé)hetoreystaaictydian is sonnesiemoass? §9issﬁ¥w%ﬂeaaﬁy@@%@ahﬁﬁy&'%% aue,
cystom i LARRRt i 5 o ) SLCin e FNGH Se W b Naben, GORCR R,
0-(Ci-06)allg(bgﬁic<}@pélgp@,@%5g{q;(C2-C6)a|kenyi, ’ ’ ” ' |
o - o
wherein the (C3-Cg)cycloalkyl and (C3-Cg)heterocycloalky! residues of R’
are unsubstituted or optionally substituted one or more times by {C4-Cgalkyl, halogen,
OH, OCH3g, C(O)OH, C(O)OCH3, NHp, NHCH3, N(CHz o, C{ONHp C(O)NHCHz or
C(OIN(CH3)2: |
10 : '
wherein the (Cg-Cqglaryl and (C5-Cqg)heteroanyt residues 5f R’ are unsubstituted or
optionally substituted one or more times by a groub"indapendently selected from
halogen, OH, NOg, N3, CN, C{O}MC1-Cglalkyl, C(O)—(Cg-_c-;g}éryl, C(O)OH,
C(O)O(C1-Ca)atkyl, C{ONH2, CIOINH(C1-Cglalkyl, CIOIN[(C1-Cg)alkyl]s,
15 (C3~Cg)¢ycloalkyl, (C1-Cglalkyl, (C1-Cglalkylene-NH(C1-Cglalkyl,
(Cq -Ca)alky}ené~N[(C1 -Cglatkyll2, (Co-Cglatkenyl, (CQ—CB}a[Kynyi, O-(C1-Cg)alkyl,
O-C(OHC1-Cgjalkyl, PO3Hp, SO3H, SO2-NHp, SOaNH(C 1-Cg)alkyl, SOsN[(C-
cs;alkyi}g, S-{C1-CgJalkyl; SO-(C4-Cg)alkyl, SOp-(C1-Cg)alkyl, SOp-N=CH-
NI(C1-Cglalkyll2, 8F5, CINH)NH2), NHp, NH-(C1-Cg)alkyl, N[(C1-Cglalkyll, NH-
20 C{OHCT1-Cglalkyl, NH-C(O)O-(C1-Cg)alkyl, NH-SO5-(C+ -Cglalkyl, NH~SOZ-
(Cg-Ciglaryl, NH-8O5-(C5-Cqgiheteroaryt, NH-802-(C3-Cgheterocycioalkyl, N(C4-
Cg)alkyl-C(O}C1-Cg alkyl, N(C1-Cgalkyi-C(Q)0-(C -Caglatkyl, N(C+ -Cs)aikyl—c{o%
NR-(C4-Cglatkyl], (Cg-Cp)aryl, (C1-Cg)alkyiene-(Cg-Cqpjaryl, O-{Cg-Cpjaryl,
O-(C1-Cglalkylene-(Cg-Cqglaryl, (Cs-Cqgiheteroaryl, (C 3-Cg)heterocycicalkyl,
25 {Cq-Cgjalkylene-(C5-Cqp)hetercaryl, (C1-Cgalkylene-(C 3-Cg)heterocycloalkyl,
O-(C4-Cglalkylene-(C5-Cqp)hetercaryl, O-(C4 -Cs)alkyiéne~(03»ca)heterocycloaiky!.

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



(C2-C6)alkynyl, 25(Ci-C6)alkyiene-O-R’, (C1-C6)alkylene-CH[R'2, (C1-C6)alkylene-C(0)-R% 69
(C1-Co)alkylene-C(0)NH2, (C1-C6)alkylene.-C(0)NH-R', (C1 -C6)al kyl en e-C(0)N H-(C1 -C6)alkyl,
(C1-C6)alkylene-C(0)NRC/ 5 (C1-C6)alkylene-C(0)N[R12; (C1-C6)alkylene-C(0)0-(C1-C6)alkyl,
COON, C(0)0-(C1-Cé)alkyl, C(0)OR 10C(0)(C1-Cgalkyl, C(0)R', CONH2, C(0)-NH-(C2-C6)alkenyl,
C(0)-NH-(C2-C6)alkynyl, 15 C(0)NH-(C1-C6)alkyl, C(O)NHR', C(0)-NH(C1-C6)alkylene-R',
C(O)N[(C1-Cb6)alkyljR1  C(0)NRC1-C6)alkYli2i 20C(0)-(C1-C6)alkyiene-R', or

5. A compound according to one of claims 1 to 4, wharein Ry is H, haiogen, (C1-

Cgalky! or (C1-C2)~pheﬂyl,

wherein (C-Cglalkyl is unsubstituted oroptionally substituted one or more times by

OH, OCHg, C(O)OH, G(O)OCH3, NHp, NHCH3, N(CH3)p, C(O)NHp CIO)NHCH;
5 C(O)N(CHa)p o halogen:

wherein the pheny! residue is unsubstituted or optionally substituted one or more timeé
by a group indepenciently selected from haiogen, OH, NOp, N3, CN, C{O)(C1-
CgJalkyl, C(O)}-(Cg-C1glaryl, C{OYOH, C(O)O(C1-Cglalkyi, C(O)NH2, C(O)NH(C1-

10  Cglalkyl, C(O)_N[(O"]'ncs)alkyi}z_ (C3-Cgleycioalkyl, (C1-Cgalkyl, |
(C1-Cglalkylene-NH(C1-Cglalkyl, (C1-Cg)alkyiene-N[(C4-Cg)alkyl]>, (C >-Cglalkenyl,
(C2-Cgjalkynyl, O-(C4-Cglalkyl, O-C(O)-(C1-Cg)alkyl, PO3H», SO3H, SO2-NHs,
SO2NH(C1-Cg)alkyl, SON[(C1-Cglalkytlz, S-(C4-Cgalky!; SO-(C1 —Cg)a!kyi, SOy-
(C1-Cg)alkyl, SO2-N=CH-N[(C+-Cgalkyilz, SF5, C(NH)NHz), NHa, NH~(C1-Cg)alkyl,

15 N[(Cq-Calalikyll2, NH-C(O}{C1-Cg)alkyl, NH-C(0)O-(C4-Cg)alkyl, NH-SOz-I

© (Cq-Cglalkyl, NH-SO»-(Cg-Cqglaryi, NH-SOQ-(CS-C?;o)heteroaryl, NH-SO»-{C3-
Cgheterocycloalkyl, N(C1-Cg)alky-C{O)-(C1-Cg)alkyl, N(C1-Cg)alkyl-C(O)O~(C -
Celalkyl, N(C1-Cg)alkyl-C(O}NH-{C1-Cg)alkyl], (Cg-Ceglary,
(C4-Cs }aikyiene—(05~81 plaryl, O-{Cg-Cqgjaryl, O-(C+ -Celalkylens-(Cg-Cplaryl,

20 (Cs-Cqplhetercaryl, (C3-Cglheterocycloalkyl,

{C4-Cg }alkyienem(CS-Cq o)heteroaryl, (C41-Cg)alkylene-(C3-Cg)heterocycioalkyl,
O-(C1-Cg)alkylene-(C5-C1g)heteroaryl, 0-(C4-Cg Jalkylene-(C3-Cg)heterocycloalky..

6. A compound according to one of claims 1 to 5, wherein R4 is H.
25
7. A compound according to one of claims 1 to 6, wherein Rs5 is H, halogén, {Cq-

Cgialkyl, (Cg-Cqg)aryl, or (C5-Cqpg)heteroaryl,



C(0)0(C1 -C6)al kylene-R'; R11isH R12is N, (C1-C6)alkyl or (C3-C8)cycloalkyl; 25 or R11 and
R12, together with the N-atom to which they are attached, form a (C3-C8) heterocycloalkyl; R13 is H
or (Ci-C6)alkyl; 70nis0,1,2,30r4; mis1,2,30r4;5sis0, 1, 2, or 3; R'"is (C3-C8)cycloalkyl,
(C5-C10)heteroaryl, 10(C3-C8)heterocycloalkyl, (CpZZCl aryl; wherein in residues R3 to R13 alkyl or
alkylene is unsubstituted or optionally substituted one or more times by OH, OCH3, C(0)OH,
C(0)0CHS3, N1-12, NHCH3, 15N(CH3)2, C(0)NH2, C(0)NHCH3, C(0)N(CH3)2 or halogen; wherein in
residues R3 to R13 cycloalkyl or heterocycloalkyl is unsubstituted or optionally substituted one or more
~ times by (Cl-C6§aI§% alo ep. OH,SWC,)RCHS C(O_)OH,_C(O&CH& NH2, NHCH3, N(CH3)2, C(0)NH2,
C(O)141-ICI!I’§e P (‘Eﬁ&??@’ Lk aftemoeeRiia SePRYt RS- oA ECBTEsBheteroaryr
are unsubstte00H 9pTitD il SDHSHIROEthoREHor me@{gpmq@y:gﬁgrg?ginq%p@@%n ected from
halogen, OH, NO2, N3, CM, C(0)-(C1-C6)alkyl, C(0)-(C6-C10)aryl, C(0)OH, 25 C(0)O(01-Calkyl,
C(0)NH2, CdNIM(e13e6)allFPLB)N[(C1-CB)aikYli2. (C3-C8)cycloalkyl, (C1-C6)alkyl,
(C1-C6)alkylene-NH(C1 -C6)alkyl, (C1-C6)alkylene-N(Ci-Co)aikY02, (C2-C6)alkenyl, (C2-C6)alkynyl,
0-(C1-C)alkyl, 0-C(0)-(C1-06)alkyl, P031-12, SO3H, 302-NH2, SO2NH(C1-C6)alkyl, SO2NRC1- C6)al
ky112, B-(CREERIKE; (Solacaas)ang{ SpE (G heisramyl, SoZinesCH agONRsO6)atkyl 12, |

SF5iC(NH)%ﬁ&%a%bgﬁb@égg)@%%r@ %%%8%6))%”8%&;2) irlw\lc‘!_é_pendently seiected-from

halogen, OH, NQz, N3, CN,. C(OHC4-Cglalkyl, C(O)-(Cg-C1piaryl, C(O)OH,
' C(O)O(C1-Cplalkyl, C{ONHz, C(OINH(C1-Cg)alkyi, C(OINI(C1-Cg)alkylln,
(C3-Cgloycioatkyl, (C1-Cglalkyl, (C1-Cglatkylene-NH(C1-Cg)alkyl,

| 10 (C-§-Cs)a{kyiene~Ni(C1-Ca)a}kyl}g, (Cp-Cgalkenyl, (Cg»Cg)alkynyl, O-{C4-Cg)alkyl,
O-C(OH(C1-Cpatkyl, PO3Hz, SO3H, SO2-NHp, SOsNH(T-Cglalkyl, SON[(Cq-
Cglalkyllz, S-{C1-Cglalkyl; SO-(C4-Cglalkyl, SO2-(C1-Cglalkyi, SOo-N=CH-
NI{C1-Cglalkyllp, SF5, C(NH)(NH2), NHo, NH-{C4-Cglalky, N[(C4-Cglalkyllp, NH-
C{O(C1-Cglatkyl, NH-G(0)O-(C4-Cg)alkyt, NH-SOp-(C1-Cg alky!, NH-SO»-

15 (Cg-C1pjaryl, NH-SOQ-(Cs—C1Q)heteroaryi, NH-SO02-(C3-Cg)heterocycioatky!, N(C4-
Ce)alkyl-C(OHC1-Cglatkyl, N(C1-Cg)alkyl-C(0)0-(C1-Cg)alkyl, N{(C4-Cglalkyl-C{O}-
NH-{C1-Cgjalkyl], (Cg-C1plaryl, (C1-Cglalkyiene-(Cg-Cglaryl, O-(Cg-Cqglaryl,
0-(C4-Cg)alkylene-(Cg-C1p)aryl, (C5-Cpdheteroaryl, (C3-Cg)heterocycioalkyl,
{C1-CgJalkyiene-(C5-Cqplhetercaryl, (C+ -Cglalkyiene-{C3-Cg)heterocycioaliyl,

20 O+(Cq-Cgjalkylens-(C5-C1gheteroaryl, O-{C4 -Cg)alkylene-(C3-Cg)heterocycioalkyl.

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

8. A compound according o one of claims 1 io 8, wherein R7 is H, halogen, (C4-
25  Cglalkyl, O4{C4-Cg)atkyt, or R,

wherein {C4-Cglalkyl is unsubstituted or optionally substituted one or more times by

OH, OCHz, C(O)OH, C(O)OCH3, NHz, NHCH3, N(CH3)p, C(OINHp C(O)NHCHS

C(OIN{CH3}2 or haiogen;



71 C(0)-(C1-C6)alkyl, NH-C(0)0-(C1-Calkyl, NH-S02-(C1-C6)alkyl, NH-S02- (C6-C10)aryl,
NH-S02-(C5-C10)heteroaryl, NH-S02-(C3-C6)heterocycloa lkyl, N(C1C6)alkyl-C(0)-(C1-C6)alkyl,
N(C1-C6)alkyl-C(0)0-(C1-C6)alkyl, N(C1-C6)alkyl-C(0)- NH-(C1-C6)alkyli, (C6-C1 )aryl,
(C1-C6)alkylene-(Cs-C10)arYl, 0-(C6-Cl10)arYl, O-g,gl-CB)a I kyl ene-(C6-C1())a ryl (C6-010
)heterciaryl, (C3-C8)heterocycloalkyl, (C1-C6)alkylene-(C6-C10)heteroaryl,
(Ci-C6)alkylene-(C3-C8)heterocycloalkyl, 0-(C1-C6)alkylene-(C6-C10)heteroaryl, 0-(C 1-C6)al
kylene-(C3-C8)heterocycloal kyl, their sterecisomeric and/or tautomeric forms and/or their

pharmaceutically acceptable, salts thereof. 2. A compound of formula (I) according to claim 1, wherein
R1is OH arwfl"%y% 2{% (?tfg ‘%é BWR@%’ﬁﬂU%@Bﬁ?8E§(§%wwtﬁéﬁéwﬁalaf(ﬁilb) Ra R5(9)n HN

72 wherein 43-GRalkylisHnsubstiHig @599@#@@%&&%%%&déﬁggg&%wg#g}gﬁéﬁﬂ%%CH3,

C(0)OH, C(0)0CH3, NH2, NIACH3, N(OH3)2, C(0)NH2, C(0)N St ,’wherein
the (C3-C8)elble¥ikia. &rPICH CBJRMRATHy kN HSidies (OFHR Jaresupgubssitases ureptionally
substituted 8%?I’ times by (C1-C6)alkyl, halogen, OH, C)CH3, C(O)QH,’C(O)OCH3, H2,
NHCH3, N( W H2, C(O)NHCH3 or C(0)N(CH3)2; 10 wherein the (C6-C10)aryl and
(C6-C19®)heteroaryl residues of R' are unsubstituted or

wherein the (Cg-Cqplary! and {C5~C1o)heteroaryl residues of R’ are unsubstituted or
optlionally substituted one or more times by & group independently selected from
halogen, OH, NOp, N3, CN, C{O)~(C1-Cg)alky, C(O)-(Cg-C1p)aryl, CO)OH,
C(O)O(C1-Cp)alkyl, C(C)NH, C{OINH(C1-Cg)alkyl, C(ON[C1-Cglalkylls
10 (Ca-Cg)eycloalkyl, (01—C5)alkyt; (C1-Cglalkyiene-NH(C+-Cg)alkyl, |
(C1-Cgalkylene-N[(C1-Cg)alkyllp, (Co-Cg Jalkenyl, (Cg—Cg)aikynyl, O-(C4-Cglalkyl,
O-C{O+(C1-Cglalkyl, PO3Hp, SO3H, SOp-NH>, SO2NH(C1-Cglalkyl, SO2N[(C1-
~ Cg)alkylla, S-(C1-Cg)alky: SO-(C1-Cg)alkyl, S02-{C1-Cg)alkyl, SO»-N=CH-
NI(C1-Ce)atkyll2, SF5, C(NH)(NH2), NHp, NH-(C4-Cg)alky!, N[{C{-Cg)alkyllp, NH-
15 C{OHC4-Cglalkyl, NH-C(O)O-(C1-Cg)alkyl, NH-SO2-(C1-Cg)alkyl, NH-SOo-
(Cs-C1plaryl, NH-SO2-{Cs-C1g)heteroaryt, NH-8O2-(C3-Cg)heterocycioalkyt, N(C4-
- Cglalkyl-C(O)-(C1-Cg)alkyl, N(C1-Cgalkyi-C{O)O-(C1-Cg)alicy, N(C1—C5)a§k§i-C(O}~
NH-(C4-Cg)alkyl], (Cg-C1p)ary, (C1-Cg)al kylene-(Cg-Cqg)aryl, O-(Cg-Cqp)aryl,
- O-(C+ -Cg)aikyiene-(05~01 pjayl, (Cs-Cipiheteroaryl, (C 3-Cg)heterocycioalkyl,
20 (C4-Cglalkylene~(Cs-Cqg)heteroary, {C1-Cg)alkyiene-(C 3-Cg)heterocycicalkyl,
O-{Cq-Cglalkylene-(Cs-C1p)hetercaryl, O-(C4-Cq)al kylene-(C3-Cg)heterocycioalky!.

10. A compound according to one of ciaims 1 o 9, wherein Ry is chioro.
25 11.  Acompound according to one of claims 1 to 10, wherein Rg is H.
12. A compound according to one of ciaims 1 to 11, wherein Rgis

R
OH,



optionally substituted one or more times by a group independently selected from halogen, OH, NO2,
N3, CN, C(0)-(C1-C6)alkY), C(0)-(C6-Clo)aryl, C(0)OH, C(0)0(C1-C6)akyl, C(0O)NH2, C(0)NH(C1
-C6)alkyl, C(O)NRC1 -C6)alk1412. 15(C3-00cycloalkyl, (Ci-C6)alkyl, (Ci-C6)alkylene-NH(Ci -C6)alkyl,
(c 1-C6)alkylene-Nri-C6)alky112,'(C2-C6)alkenyl, (C2-C6)alkynyi, 0-(C1-C)alkyl, 0-C(0)-(Ci-C6)alkyl,
PO3H2, SO3H, S02-NH2, SO2NH(C1-06)alkyl, SO@‘?\IrchOlkldlZ, s-(C1-C6)alkyl; SO-(C1-C6)alkyl,
S02-(C1-C6)alkyl, S02-N=CHNyC1-C6)alkyl)2, 3E6, C(NH)(NH2), NH2, NH-(C1-C6)alkyl,
Nr1l-C6)alkyl12, NH- 20 C(0)-(C1-C6)alkyl, NH-C(0)0-(C1-C6)alkyl, NH-S02-(C1-C6)alkyl, NH-S02-
(C6-C10)aryl, NH-S02-(C5-C10)heteroaryl, NH-S02-(C3-C8)heterocycioalkyl,
N(CiC6)alk %&Cl-c&alkyl, N(C1-C6)alkyl-C(0)0-(C1-C6)alkyl, N(C1-C6)alkyl-C(0)-
NH-(C1-Cé)alkyligf&lyC10)arYl, (C1-C6)alkylene-(C6-C10)aryl, 0-(C6-C-j0)aryl,
0-(C1-C6)alkylene-(C6-C10)ar)4, (C6-C10)heteroaryl, (C3-Cs)heterocycloalkyl,
25(C1-C6)a@ﬂi&ﬂa‘ﬂ@%@i’@ﬁheteroaryl,_ (C1-C6)alkylene-(C3-C6)heterocycloalkyl, | _
0-(C1-C6)acl<glge%%%5{=%£_ eteroaryl , 0-( C -C6)alkylene-(C3-C8)heterocycloalkyl. 4.A compound .
-according to ohe Ot C Aims 1t 3, wherein R3is H. 73 5.A compound according to one of claims 1 to
4, whergin RA4<Hdnalegen, (C1- C6)alkyl or (C1-C2)-phenyl, wherein (Ci-C6)alkyl is unsubstituted
or optionally substituted one or more times by OH, OCH3, C(0)OH, C(0)0OCH3, NH2, NHCHS3,
N(CH3)2, CloyrasRlifenetftRNEIER0)N(CH3)2 or halogen; wherein the phenyl residue is

unsubstituted o l qg& _@W € ?o& r.more times by a group independently selected from
halogen, orr No%?élgﬁ, e { )E(fg -‘crasegﬂi‘;‘/{ﬁc:(O)-(cs-Cio)aryl, C(0)OH, C(0)0(C1-C6)alkyl,
C(0)NH2, CINH(C1- 10C5)alkyl, C(0)N-C6)alkA2, (C3-C8)cycloalkyl, (C1 -C6)alkyl, (C1 -CO&
kerne,'—NH@#%;p)a lkyl, (C1-C6)alkylene-NRC1-05)alky112, (C2-05)alkenyl, (C2-C6)alkynyl,
-0-(Ci-C6)alkyT, -étO)-(Ci-C6)aIkyI, PO3H2, SO3H, 302441-42, SO2NH(C1-C6)alkyl,
SO2N{(C1-0HBKyLIR S£Salk@E6)alkyl; SO-(C1-05)alkyl, 502- (C1-C6)alkyt,
S02-N=CH-NRC1-05)alky112, SF5, C(NH)(NH2), NH2, NH-(C1-C6)alkyl, 15 NRCi-05)alicylj2,
NH-C(0)-(C2(EBY5RyI, NH-C(0)0-(C1-Calkyl, NH-S02- (C1-C6)alkyl, NH-S02-(C5-C10)aryl,
NH-S02-(C&{C1NReteroarkiNmy$02-(C3- Ca)heterocycloalkyl, N(C1-05)alkyl-C(0)-(C1-C6)alkyl,
N(C1-C6)alkyl-C(0)0-(C1- C5)alkyl, N(C1-C6)alkyl-C(0)-NH-(C1-05)alkyli, (C6-C10)atYl,
(C1-Ce)alk§reNCE-ctmaiieneB caro)aryl, O(C1-C6)alkylene-(C5-C10)aryl, 20
: (C5-C10.)h%§ ﬁﬂ/&, @-%ﬁ;ﬁ}eterocycloalkyl, (C1-Cé6)a | kylene-(C5-Clo)heteroaryl, (C1-C6)a |
kylene-(C3-C8 heteToc?)c oa fkyl, 0-(C1-C6)alkylene-(C5-C1 )heteroaryl,
0-(C1165)alkylene-(C3-C3)heterocycloalkyl. 6. A compound according to one of claims 1 to 5, wherein
R4 is H. ; - .
wherein {C+-Cejalkyl or (Cq-Cglalkylene is unsubstituted or optionally substituted one
or more t-i@es by OH, OCH3, C(O)OH, C({O)OCHs5, NHo, NHCH3, N(CH3z)2, C(OINH2.
C(ONHCH3 CION(CH3)p o halogen;
20 wherein the (C3-Cg)cycioalkyl and (C3-Cglheterocycicalkyl residues of R’

are unsubstituted or optionally substituted one or more times by (C4-Cgjalkyl, halogen,

OH, OCH3, C(O)OH, C(O)OCH3, NHp, NHCH3, N(CH3)p, C(O)NHo C(OJNHCH3 or

CION(CH3}z.

25  wherein the (Cg-C4qjary! and (Cs-C1plhetercaryl residues of R’ are ﬁnsubstituted or
optionally substituted one or more times by a group independentiy‘rseiectéd from
halogen, OH, NOp, N3, CN, C(O)-(C1-Cg)alky!, C(OHCg-Copjaryl, C(OIOH,
C{O)O(C1-Cajalkyl, C{OMNH5, C{OINH(C1-Cglaliyl, C(OIN[(C+-Cg)alkylis
{C3-Cg)eycloalkyl, (C1-Cg)alkyl, (C+ ~Cgjalkyiene-NH(C4-Cg)alkyl,



25 7. A compound according to one of claims 1 to 6, wherein R5 is H, halogen, (C1- C5)alkyl, (C6-C1
)aryl, or (C5-C10)heteroaryl, 74 wherein (Ci-C6)alkyl is unsubstituted or optionally substituted one or
more times by OH, OCH3, C(0)OH, C(0)00H3, NH2, NHCH3, N(OH3)2, C(0)NH2, C(O)NHCH3
C(0)N(OH3)2 or halogen; 5 wherein the (C6-C10)agyi and (C5-C10)heteroaryl residues of are
unsubstituted or optionally substituted one or more times by a group independently selected from
halogen, OH, NO2, N3, CN, C(0)-(C1-C6)alkyl, C(0)-(C-Caryl, C(0)0OH, C(0)0(C1-Calkyl, C(O)NH2,
C(O)NH(01-C6)alkyi, C(O)N1(C1-C6)alicY1.12. (C3-C8)cycloalkyl, (C1-C6)alkyl,

C1-C6 | Cl 06 -C6 RCi-C | C2- C6 lkenyl, (C2-C6)alk |

SR (e A e Moo S e e Yok et

902NRC1 S . _
CQ)QG@,):L@@ @-é%]kﬁ%@#] Qd QQ@M€W|WR|F&18CD§)&FKC£12, NH-

'S02-N=CHNRC1- C6)alky112 SF5, CINH)(
C(0)-(CiINH (e} M@asd@al@ﬂ)aw m@i-@s)amyu aazsw@@@gom N=CH-

P S A G e R

(1 Cak © NQ- D3 Rkl Giadeslenes (¢ ’ 1 O)heteroa ryl,
(C3- C8)hetﬂs;nc,2 tgﬁ)a?l%/}lﬂ%glf CG)SIEIS-)I?:]& %5 C%E%heteroar?(@? LA IS

(Ci-C6)alkyl GBBQ&)Héie‘ﬁ&gx&%m@ylommwm@@m%@@mepﬁ@t@m@%yl N( 01-

0-(C1-Co6) eter o] C , Wherein
‘R5is H. 9%&5&?{&@2@ o?d#@é% o@i |t§(§§ﬂghz& |édﬁp?%(§§i*|?%§ 6%5 rF@'; '6)a|ky|,
0-(C1-C6)akyik( @a&sm@mlrdé:t%hwwmﬁmww@ DYpnEHY, Bibe ,0r more times
‘by OH, OCH3, C(0)0H C(O)OCH3 NH2, NHCH3, N(CH3)2, C(O)NH2 C(O)N H C( )N(CH3)2 or
halogen; 79 Whittemaliy %@*@@&%@Wﬁ%%@@%ﬂﬁ@%&m@a&ﬂ%@y@mm are

00T GO R NHOHS NICHEIE e S(ARIECHS oF LU ToRB L wnerein e

(C-Caryl arf@- (C‘.ﬁ-@gﬂ)hﬁmﬁ%@y@be&@ﬂ?ﬁ@-@@su@éb@lﬁﬂéﬁ- (Ca-Cg)heterocycioalkyl.

13. A compound according to one of ciaims 1 to 12, wherin Rg is OH, halogen, {Cq-
Cglalkyl, R’, (C1-Cp)alkylens-R’, (C2-Cg)alkenyl, COOH, CONHp,C(ONH-(C1-

15 Cgalkyl, COINHR', or C(O)N[(C+-Cg)alkylls,
wherain (C-Cglalkyl or (Cq-Ca}aikyiehe is unsubstituted or optionally substituted one
or more times by OH, OCHgz, C(OYOH, C{O)OCH3, NHZ, NHCH3, N(CHg)2, C(ONH2,
C{ONHCH3 C(O)N(CH3 )2 or halogen;

20 wherein the (C3-Cg)eycioalky! and (C3-Cg)heterocycicalkyl residues of R’
are unsubstituted or optionally substituted one or more times by (C+-Cgalkyl, halogen,
OH, OCHg, G(O)OH, C{O)OCH3, NHz, NHCH3, N(CHz)p, C{O)NHp, CIOINHCH3 or
C(ON(CH3j2;

25  wherein the (Cg-Cqplary! and (C5-Cqplhsteroaryl residues of R’ are unsubstituted or
optionally substituted one or more times by & group independently selected from
halogen, OH, NO2, N3, CN, C(O}HC1-Cglalkyl, C(O}-(Cg-C1plaryl, C(O)OH,
C(OYO(C1-Ca)alkyl, CLOINH2, CIOINH(C1 -Cg)aliy!, C(OIN[(C1-Cgalkyl]o.
{C3-Cgeycioalkyl, (C1-Cgalkyl, (C1-Cglalkylens-NH(C1-Cglatkyl,



~ optionally substituted one or more times by a group independently selected from halogen OH NOZ
N3, CN, C(0)-(C1-C6)alkyl, C(0)-(C6-C10)arYI, C(0)OH, C(0)0(C1-Calkyl, C(O)NH2,
C(0)NH(C1-C6)alkyl, C(O)NRC1-C6)alkY112, 10(C3-C8)cycloalkyl, (C1-C6)alkyl,
(C1-C6)alkylene-NH(Ci-C6)alkyl, (C1 -C6)a Ikylene7 RC1 -Cal(C2-06)alkenyl, (C2-C6)alkynyl,
0-(C1-C)alkyl, 0-C(0)-(Ci-C6)alkyl, P031-12, SO3H, S02-NH2, SO2NH(Ci-C8)alkyl, SO2NRC1-
C6)alky112, S-(C1-C6)alkyt; SO-(C1-C6)alkyl, SO02-(C1-C6)alkyl, SO2-N=CHNRC1-C6)alky1)2, SF5,
C(NH)(NH2), NH2, NH-(C1-C6)alkyl, Nt(Ci-C6)alky112, NH- 15 C(OHC1-C6)alkyl,
NH-C(0)0-(Ci-CR) ‘Iéi |, NH- (C1-C6)alkyl, NH-S02- (C6 C19)aryl, NH-S02-(C5-C19)heteroaryl,
NH-SOZ-(C%&@&@ Eﬂ%ﬁ'@&éﬁ% Yigs{Siryraiiend. ¢@yaﬁ<@ alkynyl, C-(C1-Cg)alkyl,

(Néflcg)e;)lilylene (C):%fé Ikyb 1&%r)yllk%t% (]Rpéél}lﬁ @glégy éi%%ﬁ‘ﬁ%%%[)@m)heteroaryl
(C3-C8)hetErpieykrbalign Qﬁ@l@@ﬁ@@&@@&*@@%ﬁoﬁ%@askya SO%>-N=CH-

E)C(lcf(iégl)l; Wﬁﬁéﬁ%g& Q@Qwﬁ%m am{@igééﬁmlﬁm&igﬂhﬁs ANG-9, wherein

R7 is chlorg; jf\; Lmq @@g@@j t 10 H. 12.A compound
according to ﬁ?ﬁficlalms 1'to 11, wherglﬁr%R r%bl gR:r:] c(:,(\é\’)fﬁ%‘?%’}ﬁﬁ 5':2@:1 -C8)heteroalkyl,
(C1-C6)alk{fesriein! aaﬂcﬂ*@ﬁféﬂc@wqmmhmwﬁ'&w ARsC(QBYE-(Ci

C‘igg%ﬁgfgg&fﬁeﬁﬂé#Sﬁ%%'}'W&l 8§§L LSRR ~c% a);k';’llH Cclg (?g%l%% (O)-
NH-(C1-CgJalivl, (Cg-Caparyl, (C1-Cglatkylens-(Cg-C1p)anyl, O-(Cg-C1glaryl,
O-(C4-Cglalkylens-(Cg-C 10)anyl, {C5-C4 g )heteroaryi, (C3-Cg)heterocycioalkyl,

10 {C4-Cg)alkylene-(C5-C+ o)het_eroaryl, (C1-Cglalkylens~{Ca -Cglheterocycloalkyl,
O-(C1-Cglalkylene-(Cs-Cq giheteroaryl, O-(C+ -Cglalkylene-(C3-Cg)heterocycioalkyl.

4. A compo{md according to one of claims 1 to 13, wherin Rg is OH, halogen, (Cq-
Cglalkyl, COOH, CONHp, O-CHz, phenyl, (C4-Cplalkylena-phenyl, {C3-Cyg)cycicalkyl,

16 Cs-Cglalky! is unsubstituted or optionally substit_uteci one or more times by OH,-OCHs,
C(O)OH, C{O)OCH3, NH2, NHCH3, N(CH =), C'(C).)NHZ, C(O)NHCHg C(O)N(CHQ)Z
or halogen; h

wherein the {C3-Cpg)eycloalkyl is unsubstituied or optionally substifuted one or mare
20  times by (C1-Cg)alkyl, halogen, OH, OCHg, C(O)CH, C(O)OCHS5, NHo, NHCH3,
N(CH3)2, C(ONH2, C(O)NHCH3 or G(OIN(CH3)p:

wherein the phenyl is unsubstituted or oplionally substituted oﬁé or more fimes by a
group independently selected from haiogen, OH, NO»o, N3, CN, ClOHC 1-Cqialkyl,

25 C(OMHCg-Capjaryl, C(O)OH, CLOYD(C 1-Cg alkyl, C(ONHg, C{ONH(C4-Cg)alkyl,
C(OIN(C1-Cglalkylly, (Ca-Cgicycioalkyl, (C1-Cglalkyl, (Cq~65)a!kyiene—NH(C1~
Cglalkyl, __(C1 -Cglalkylene-N[(C+ -Cglalkyilp, (Co-Cglalkenyl, (Co-Cglalkynyl,
O-(C1-Ceglalkyl, O-C(O}{C1-Cgjalkyl, PO3H>, SO3H, SOZ~NH.2, SOoNH(C1-Cgjalkyl,
SO2N[(C1-Cglalkylls, S-(C4-Cglalkyt; SO-(Cq?Cs)aikyl, SO2-(C4-Cglalkyl,



C(0)NRC1-C6)alkY112; 15 wherein (Ci-Cs)alkyl or (Ci-C6)alkylene is unsubstituted or optionally
substituted one or more times by OH, OCH3, C(0)0H, C(D)OCH3, NH2, NHCH3, N(CH3)2, C(0)NF-f2,
C(O0)NHCH3 C(0)N(CI-13)2 or halogen; 20 wherein the (C3-C8)cycloalkyl and (C3-C6)heterocycioalkyl
residues of R' are unsubstituted or optionally substiuted one or more times by (C1-C6)alkyl, halogen,
OH, OCHS3, C(0)0H, C(0)0CH3, NH2, NHCH3, N(CH3)2, C(0)NH2, C(0)NHCH3 or C(0)N(CH3)2; 25
wherein the (C6-C10)aryl and (C6-C10)heteroaryl residues of R' are unsubstituted or optionally
substituted one or more times by a group independently selected from halogen, OH, NO2, N3, CN,

C(0)-(Ci-C6)alky; )O(C1-C)alkyl, C(0)NH2, C(O)NH(C1-C6)alkyl,

C(O)N[(01- é@&ﬁﬁv@%"&@%&ﬂgu@% c‘% H(E’) C%T(&I‘é’ﬁé—ﬁﬁ(’bﬂﬁ@ﬁ)‘alkyl 77
(C1-C6)alk }

0-C(0)- (czljtl E‘ 1? Pong@légj%é%&ﬁ%se@&% §J5@f %%@&%%gﬁ&a‘ﬁﬁ

S-(C1- ce)atﬂty+89®{@81€0@)amylmeswga(a:@m@haemmcum{m@ lky112, SF6, C(Ni-f)(NH2),
s R G G S B8

NH-302- (otg?g) N(EInERBIEGNG 1( la (C1-C6)alkyl-C(0)0-(C1-C6)alkyl,
N(C1-C6)alkyl-C kf) NH-(C1-C )alkyII (C5-C O)arYI (C1-C )all@% 6-(C6-C161)aryl, 0-(C6-Clo)aryl,
0-(C1- ces)am%w&@ad@ee@&dw1(@%1@)Xﬁgéiagmc®-@ak@geaﬁqyemn%@% saryl,

(C1- C6)a|k (C3 C8)heterocycloalkY1l,

0-(C1- C6)a 1@(%% %6%2{‘0 oa@} (83 E‘!%%I ylene-(C3- CS)heterocycIoaIkyI 13.A compound
according {Tqresé Riams-(Cio-d 2, WaasiBaRg | h!; RIRMCLE 5 Cg rBIBI Gk alkylene-R',

- (C2- C6)a|ke(j£: DOOR, CONH27C(0)NH-(C1- 1 kyI C(O)N R or C(O)NRC1 wherein

(CI-C)alkyPdE(camMIRyfefeaCaodipisraand, @ﬁ@ﬂoﬁ&@&d@ﬂ&d@%ﬁlmmwemaﬂ% by OH,
OCH3C(0)0H, C(0)0CH3, NH2, NHCH3, N(CH3)2, C(0)NH2, C(0)NHCH3 C(0)N(CH3)2 or halogen;
20 Whereln the (C3-C6)cycioalkyl and (C3-C8)heterocycloalkyl residues of R' are unsubstituted or
optionally slfbstltlﬁm@ﬁétmdrﬁﬁaéfﬁfm@écbyme:ﬁ@@aﬂ{yl‘é tealgevi iR, RaGHSHC (@F3hy GBHCHS,

NH2 NHC %ﬁ% QYI—QZ ((0] H3 or (Ig) H3)2; 2 whereln the (C6-C1 aryl and
' (C6-Clg)h§ ary :ﬂesé%l y sgpéj ?Hﬂ?é) il ty? Cyclopenty
cycioprcpyimethylene zsapropyloxymethyiene, tetrahydrofuranyl, tetrahydropyranyl,
phenyl or benzyl.

1%
- 16. - A compound according to any of claims 1 to 15, wherein R4+ and R4o are H.
17. A compound according to one of claims 1 to 16, wherein the bicyclus formed
with Rg is selected from the group
20

Y N
: —S N
@ @ &) @ O .®
0 O
which is unsubstituted or optionally substituted by Rg.

25 18, A compound according fo one of claims 1 to 17, wherein the adamantane
- formed with Rg is selected from



optionally substituted one or more times by a group independently selected from halogen, OH, NO2,
N3, CN, C(0)-(C1-C6)alkyl, C(0)-(C6-C1 )ars& C(0)0H, C(0)0(C1-C6)alkyl, C(O)NH2,
C(0)NH(C1-C6)alkyl, C(O)NRC1-C6)alkY112, (C3-C8)cycloalkyl, (C1-C6)alkyl,
(C1-C6)alkyiene-NH(C1-C6)alkyl, 78 (C1-C6)alkyiene-NRC1-C6)alkylk, (C2-C6)alkenyl,
(C2-C6)alkynyl, 0-(C1-C)alkyl, O-C(O)-(Ol-CG)aIkyI,SIQOBHZ, SO3H, S02-NH2, SO2NH(C1-C6)alkyl,
SO2NRC1- C6)alky132, S-(C1-C6)alkyl; SO-(C1-C6)alkyl, S02-(C1-C6)alkyl, SO2-N=CH-
N[(Cf-C6)alkyll2, SF5, C(NH)(NH2), NH2, NH-(C1-C6)alkyl, NRC1-C6)alkylk, NHC(0)-(Ci-05)alkyl,
NH-C(0)0-(C1-C6)alkyl, NH-302-(C1-C6)alkyl, NH-502- (C6-C10)aryl, NH-S02-(C6-C10)heteroaryl,
NH-S02-(03-05)heterocycloalkyl, C6)alkyl-C(0)-(C1-Céyaikidz N(C1-C6)alkyl-C(0)0-(C1-C6)alkyl,
N(C1-C6)alkyl-C(0)=MNH-(C1-C6)alkyIL (C5-C1 aps-(C1-C6)alkylene-(C6-C10)aryl, 0-(C6-C1lOaryl,
0-(C1-Cé6)alkyleq

5-Ci&aryl, (C5-C10)hetero 3-05)heterocycloalkyl, 10
~ (C1-C6)alkyl ne, 10)heteroaryl, (Cl—(%)al g4C3-05)heterocycloalkyl,
0-(C1-C6)alkylene-(CSCik-®yRetergaryl, 0-(C1-C6)a|kne-(C3-C6)heterocycioalkyl 14. A compound
according to one of claims Ito 13, w )Rg is OH, halogen, (@%@Gjalkyl, COON, CON}-12, 0-CHS,
phenyl, (C1-C2yatkylene-phenyl, (C3-05)cycioalkyl, 15 C,-C6)alkyl is unsubstituted or optionally
substituted on re times by OH, OCHS3, C(0)0OH, C(0)0CH3, NH2, NHCH3, N(CH3)2, C(0)NH2,
C(O)NHCH3 C 13)2 or halogen; wherein the (C3-05)cycioalkyl is unsubstituted or optionally
substituted% &Q;img by (C1-C6)alkyl, halogen, OH, OCH3, c(0)Om, c(0)OcH3, NH2,
NHCH3, N(CH3)2, C(0)NH2, C(OYXMECIH3 or C(0)14(CH3)2, wherein the phenyl is unsubstituted or
optionally substits
:N3, ON, C(O G)alkyl, 25 C(0)-(C6-C10)9ryl, 0(0)0OH, C(0)0(Ci-C6)alkyl, C(O)NH2,
 C(O)NH(C1-Cpalkyl, C(0)Nr1-06)alky1}2, (03-C6)cycloalkyl, (Cry -C6)alkyl, (C1-C6)alkylene-NH(C1-
Co6)alkyl, (C1-Co)alkyleng-Nel -C6)alkylj2 , (C2-C6)alkenyl, (C2-C6)alkynyl, 0-(C1-0)alkyl,
0-C(0)-(01-C6)Rkyl, PO3HZ, SO8iKE@2-NH2, SO2NH(C1-C6)alkyl, SO2NRC1-C6)alky112,
S-(Ci-C6)alkyt; SQ sC6)alkyl, S02-(C1-C6)alkyl, 79 S02-N=CH-N[(C1-C6)alkyl]2, SF5,
C(NH)(NH2), NHZ -(€i-C6)alkyl, NRC1C6)alky112, NH-C(0)-(C1-C6)alkyl, NH-C(0)0-(C1-Calkyl,
NH-SOZ-(Cl—I, NH-S02-(C6-C10)aryl, NH-S02-(C5-010)heteroaryl, NH-S02-(C3- -
"ﬁli

C8Theterocy , N(C1-C6)alkyl-C(0)-(C1-06)alkyl, N(Ci -C6)alkyl-C(0)0-(C1- 5C6)alkyl,
_N(Cl-CG)aIky NH-(Cl-C6)aIkyI], (C6-C1l10)aryl, (C1-C6)alkylene-(C6-C10)aryl, 0-(C6-C1 ())aryl,
0-@01-C)allgy ene-(C6-C10)ayyl, (C5-C10)heteroaryl, (C3-C8)heterocycloalkyl, :
.(C1-C6)alkylene-(C5-010) té‘r)oaryl, (C1-C6)alkylene-(C3-C8)heterocycloalkyl,
0-(C1-&6)alkylene-(C5-C10)heteroaryl, 0-(C1-Calkylene-(C3-CTheterocycioalkyl.

which is unsubstituted or optionally substitued by residues Rg,

19. A compound according to one of claims 1 o 18, wherein Rg together with R4+

and the N atom form a (C3-Cg)hetero.cycl¢alkyl which is connected as a spirobyciic
10 systam to the cycloalkyl residus; 7

wherein the (C3-Cglheterocycioalky! containing ring system is unsubstituted or

optionally substituted by Rg.

20. A compound according o one of claims 1 to 19, whereinmis 2 and s i 2
15

21. A compound according io one of claims 1to 20 wherein mis 3and s is 1.

22. A compound according 1o one of claims 1 to 21, wherein n is 0.



10 15. A compound according to one of claims 1 to 14, wherin R9 is allyl, methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclopropyimethylene,
isopropyioxymethyiene, tetrahydrofuranyl, tetrahydropyranyl, phenyl or benzyl. 16. A compound
according to any of claims 1 to 15, wherein R11 ang R12 are H. 17. A compound according to one of
claims 1 to 16, wherein the bicyclus formed with R6 is selected from the group 00 which is
unsubstituted or optionally substituted by R9. which is unsubstituted or optionally substitued by
residues Rg. 19. A compound according to one of claims 1 to 18, wherein R6 together with R11 and
the N atom form a, (C3-C8)heterocycloalkyl which is connected as a spirocyclic 10 system to the
cycioalkyl ré€idue R RS e ERIHOE R EY I S5IRPIS ARt g5y sesmissinmetibstituted or
optionally sekgtitimtéreblasBgantan2@-yRorgrTRenachaERoE g @Ne 8helaims 1 to 19, wherein mis 2
andsis 2 %é%ééﬁ?ﬁéﬂcomrpouad accordln_%ﬁto %1? of claims 1 to 20 whereinmis3and $isl1l. 22.A

compound a g 10 bne 8 IRFHEL th YPUHERAR T € 8- 588WACITbRiMound according to claim 1
selected frdir(4h&ryroud pansistdgrodBtid- Myimglaramariad-Livdexyfehlasae2H-isoquinolin-1-one,
O O U0 PSR e e,
56-(4-AminB-UThETRgHahATeRRTgRY) 7yt 2itisoeRiniibudinsia- 1 -one,
8-(4-Amino-4-cyclopropyi-adamantan-1 -yloxy}-7-chioro-2H-isoguinoiin-1-one,
6-(4-Benzylamino-adamantan-1-yloxy)-7-chioro-2H-isoquinolin-1-one,
6»(3«Amin0~adamanian-1 -yioxy 7 -chloro-2H-issguinolin-1-one,
10 6-(5-Amino-adamantan-2-yloxy)-7-chiore-2H-isoquinciin-1-one,
8-(5-Amino-adamantan-2-yloxy}-7-methyl-2H-isoquinolin-1-one,
6~{[{7-amino-3-oxabicycio[3.3.1jnon-8-ylioxy}-7-chioroisogquinolin-1 {2H)-one,
6-{[(-7-amino-3-thiabicycio[3.3. 1inon-S-yljoxy}-7-chioroisoquinoiin- 1 (2H)-one
8-{[(7-amino-3-(dioxo-thia)bicyclo]3.3 .1lnon-8-yljoxy}-7-chioroisoguinolin-1(2H one,
15 3,3-dioxide, or
B-(1-Aza-spiroj4.5]dec-8-yloxy}-7-chioro-2H-isoguinolin-1-one,
their stereoisomeric and/or tautomeric forms and/or their pharmaceutically acceptable
salts thereof.

20 24, A campdund according to claim 1 selected from the group consisiing of
cis-B-(5-Amino-adamantan-2-yloxy)-7-chioro-2H-isoguinolin-1-one,
trans-6-(5-Amino-adamantan-2-yloxy)-7-chioro-2H-isoquinolin-1-one, .
6-{I(7-Endo,8-anti}-7-amino-3-oxabicycio]3.3.1 Inon-8-ylioxy}-7-chioroisoquinotin-1(2H)-
one,

25  &-{[(7-endo,8-syn)-7-amino-3-oxabicyciof3.3.1]non -8-ylloxy}-7-chioroisoguinolin-1{2H)-
one, _
6—{[.(?—Endo ,9~ant§}—?‘~_amino—&thiabicyclo{S -3.1]non-B-ylloxy}-7-chioroisoguinolin-1(2H)-
one,
e-{[(7-endo,8-syn)-7-amino-3-thiabicycio3.3.4 Inon-8-yijoxy}-7-chloroisoquinotin-1 (2H)-

30 one, and _
6-{[(7-Endo,8-anti}-7 -amino-3-(dioxo-thia)bicycio]3.3.1 Inon-8-yljoxy}-7-
chioroisoguinoiin-1{2H}-one, 3,3-dioxide,



6-(4-Amino-4-phenyl-adamantan-1-yloxy)-7-chloro-2H-isoquinolin-1-one,
6-(4-Amino-4-cyclopropyl-adamantan-1-yloxy)-7-chloro-2H-isoquinolin-1-one,
6-(4-Benzylamino-adamantan-1-yioxy)-7-chloro-2H-isoquinolin-1-one,
6-(3-Amino-adamantan-1-yloxy)-7-chioro-21-1-isgquinolin-1-one,
106-(5-Amino-adamantan-2-yloxy)-7-chloro-2H-isoquinolin-1-one,
6-(5-Amino-adamantan-2-yloxy)-7-methy1-2H-isoquinolin-1-one,
64[(7-amino-3-oxabicyclo[3.3.1)non-9-yi)oxy).-7-chloroisoquinolin-1(2H)-one,

6-([(-7-amippB hiabiey ol 3nkiBe i dMRNn fArsosRISeAWRA IR D=a08cally acceptable
64[(7-amino-3-(dioxo-thia)bicyclo[3.3.1]non-9-ylloxy).-7-chioroisoquinolin-1(2H)-0ne, 153,3-dioxide, or

6-(1-Aza—s§ﬁ‘ﬁ4@§5§6‘ﬁe-8-yloxy)-7-chIoro-21-1-isoquinQIin-1-Qne, their stereoisomeric and/or tautomeric
forms and/or their pharmaceutically acceptable salts thereof. 20 24. A compound according to claim:1

selected frgm the,gro ISt i5+6- ntari-2:yioxy)-Z-¢hloro=2H-i

olin L-onttrars R A IS ) T B Sr e A e e et o
,9-anti)-7-dmine-F-orisicy&oid Bryae 98/ Nwdiaretbroisoq u inol n-1(21-1)- one,
256{((7-endo,9-syn)-7-amino-3-oxabicycio[3.3.11non-9-yi)oxy}-7-chioroisoquinol in-1(2H)- one,
6-{[(7-Endo ,9-anti)-7-am ino-3-thiabicycio[3 .3.1)non-9-yi)oxy)-7-chloroisod uinoi in-1(2H)- one,
6-{[(7-end@89-syH3e0REI3ABL 3R BTBRIGES B TRDHLD-Ylied/r-Hbrsisagaitisat. 1(2H)- 30 one, and

6-[[-(7:EW%&%&%@-@&H%@@M‘ %%@H-é’@éa}ﬂgﬂ-%ﬂmwE?@&JHW@@%%@Q%A{(ZH)-OH&
3,3-dioxide, 82 their stereoisomeric and/or tautomeric forms and/or their pharmaceutically acceptable
salts thereof. 25. A compound of formula (f) and/or its:pharmacedutically acceptable salt according to

[ one of claims 1 19s34fardseepasra oiddiranentarosprehabirastonecospraadHf daasda (1) and/or
a pharmaceutically acceptable salt thereof accordifgg% to one of claims 1 to 24 for producing a

mediRSHAERE © o5 P 118E'3Ta LB ELA BRPEIRAUE Ul P AN s e pharhadeaally Sty eypcet
thereof acdoreingreioneuftbaariaimsstitibin shalananuiactrsiof asheoicanyepidotdhe treatment

and/or pre\éeer‘;&i)%grgf circutatory disorder, peripheral arterial occlusive diseazse (PAOD), coronary
| neart dissase, angina pecioris, héarrhypartrophy, heart failure, ischemic dissases,
_ischemic organ failure (end organ damage), fibroid iung, fibroid liver, liver Tailure,
nephropathy, renal {ailure, Tibroid kidney, renal giomamicsﬁiemsis, argah hypertrophy,
asthma, chronic obstructive pulmonary disease (COPD), adultrespiratory distress
syndrorne, thromboflic disorders, stroke, cerebral vasespasm, cerebral ischamia, pain,
neuronal degenesrafion, spinal cord injury, Alzheimer's disease, prematurs biﬁh,
. erectile dysfunction, endocrine dysfunciions, arterioscierosis, prostatic hyperirophy,
diabetes and compiications of diabates, metabolic syndrome, biood vessal resienosis,
atherosclerosis, inflammation, autoimmune diseases, AIDS, osteopathy, infection of

- digestive fracts with batteria, sepsis or cancar deveiopment and progression.

" 28" Use of a compound of formula (1) and/or pharmaceutically acceptable salt thereof
according to one of claims 1 to 24 in the manufacture of a medicament ior the treatment and/or prevention of

hypertansion, puimonary nypeariension, fibroid iivar, liver failure, nephropathy, renal

failure, chronic obstructive pulmonary dissase (COF'D), cerebral vasospasm, pain,
spinal cord inj'ury, eractile dysfunciion, blood vessal restenosis, or cancer deveiopment

' and progression.



hypertension, pulmonary hypertension, ocular hypertension, retinopathy, glaucoma, peripheral
circulatory disorder, peripheral arterial occlusive disease (PAOD), coronary heart disease, angina
pectoris, heart hypertrophy, heart failure, ischemic diseases, ischiemic organ failure (end organ
damage), fibroid lung, fibroid liver, liver failure, nep opathy, renal failure, fibroid kidney, renal
glomeruloscierosis, organ hypertrophy, asthma, ch nic obstructive pulmonary disease (DOPD),
adultrespiratory distress syndrome, thrombotic disorders, stroke, cerebral vasospasm, cerebral -
ischemia, pain, neuronal degeneration, spinal cord injury, Alzheimer's disease premature birth,
erectile dysfpgction, rtes §} rosi tatic ertro diabetes and
compllcatlo s of %? rﬁ%f?g?g %ﬂﬁbﬁ@%@%rﬂ% %e%ﬁsg res?f at" tg‘ﬂf]’ rB%E{B?HéE of
inflam matlo T RsTE @mlﬁgﬁémfaﬁ%sa&ﬁmm@‘mwmagt& with dacteria,
sepsis or Caﬂeehsie\te@p@m&égf@ﬁiﬁﬁﬁi@i‘a%@ lé%@:;%ﬁtgglm for Vé%é% and/or

h

pharmaceutjcall accep é hereof according to one of Ataln t nufacture of a
medicament %’ it %T’n it géé/BY?ﬁm%ﬁta%%gY?emwlpmﬁnonary hypertension, fibroid liver,
liver faifure, nephropathy, renal failure, chronic obstructive pulmonary disease (COPD), cerebral
vasospasm, pain, spinal cord injury, erectile dysfunction, blood vessel restenosis, or cancer
development 'and progression: 83 29. A medicament comprising an effective amount of at least one
compound of formula (I) and/or a pharmacologically acceptable salt thereof according to one of claims
'l to 24 pharmaceutically tolerated excipients and carriers and, where appropriate, further additives
and/or other active ingredients.



