10

15

20

25

30

WO 2007/012422 PCT/EP2006/007140 CYCLOHEXYLAMIN
ISOQUINOLONE DERIVATIVES AS RHO-KINASE INHIBITORS The

“Present invention relates to novel isoquinolone and isoquinoline
eHPANEEDs described in the claims, their preparation and $HERF &/ HH7140
the treatment and/or 5 prevention of diseases related to the inhibition of
Rho-kinase and/or of Rho-kinase mediated phosphorylation of myosin

- light chain phosphatase. Activation of a small GTPase RhoA upon agonist
stimulation results in conversion of RhoA from the inactive GDP-bound

cyciommtertha actve ETBsboundforar witls ad ksobsagqeent tringimgre and

activation of Rho-kinase. Two isoforms, Rho-kinase 1 and Rho-kinase 2,

are known. Rho-kinase 2 is expressed in vascular smooth muscle cells
The pipseahiBtaeliandsiatesdonove BorHBRPRsaDbiFeseigstive dearvalbgsdes

describBeA RIS oian seipizadion s enaaolildnHsple GelsiBIHUM N/ or

phosphorylation-mediated inhibition of the myosin light chain )
prevesfigB A Hisea seBvRPIRR) thEte iRty aa5R SiNBS TR 40 RY BhRrbase
medidesiFHogpHhkatemditabasmatgnk oNai ishbeBFRaBRR, 990-994). Itis

known that Rho-kinase is involved in vasoconstriction, including the

development of myogenic tone and smooth muscle hypercontractility

Activdtokisfaaatrab [DGAPEs € Fysidl 260 5008 ist Btbn8)ativonesirit sinaaihversion of
uscle cantragtio il et.at. Am. . C Mol. Biol. 20

RhoA R R AR COZER Rt o e Sl B i o,

subsmméniapimm@mﬁﬁ@ﬁ@@t@g@i&mpdﬁidaﬁ&oﬁwwbgﬁmve%mﬁkm? 1 and

Rho-ﬂﬁgﬁéﬁfﬁ?ﬁw@na& i%%ﬁggg%gﬁf%lﬁﬁo%?ﬁa%ﬁﬁ%anggﬁ?%? cells

and em%@‘,\ahakaelﬁ-a‘i\.cma@ PoRhgdunase Ly dna aeiingr®yPebriidor haf leads

to cal@f_@#;'%@%iﬂiﬁ%ﬁ%ﬁémﬁﬁh&aé%@ﬂ@tﬁ?&ﬁ?ﬁ%ﬂaﬁaﬂo@%@m@éia@d
Visual Sci. 2001, 42, 137-144), endothelial dysfunction (Steioff et at. Eur.

inhibiop 1of thiz Ry osbighdehain PhospnalRsh 2 AMY ARG herehy circregiiation of
the ad@aty BhédyédinThifotikanalighBbhiuP (28102248 215 NGl nepraEhg00-094).

including hypertension-induced, non-hypertension-induced, and diabetic
nephropathies, renal failure and peripheral occlusive arterial disease

it is km@mwdmmmm@mm YaRempsicic RO nd8dBEOHS Hevelopment
o iSRRI ARS8 S5, Rhy orvs
2005, 98, 1840-8), bronchial smooth muscle confraction (Yoshii et al. Am. J. Resp. Cell
Mol. Biol. 20, 1190-1200), asthma (Setoguchi et al. Br J Pharmacol. 2001, 132,111-8;
Nakaharz, et al. Eur J 2000,389,103) and chronic obstructive puimonary disease
(COPD, Maruoka, Nippon Rinsho, 1988 , 57, 1982-7), hyperension, pulmonary
hypertension (Fukumoto et al. Heart, 91, 391-2, 2005, Mukai et al. Nature 1897,389,
980-4 ) and ocular hypertension and regulation of intraoccular pressure (Honjo et al.
invest. Ophthaimol. Visual Sci. 2001, 42, 137-144), endothelial dysfunction (Sieioff et
al. Eur. J. Pharmacol. 2005, 512, 247-249), angina (Masumoto et al. Circ 2002, 105,
154547, Shimokawa et al. JCP, 2002, 40, 751-761), nephropathy, including
hypertension-induced, non-hyperiension-induced, and diabetic nephropathies, renal
fallure and peripheral occlusive arterial disease (PAOD) (Wakino et al. Drug News
Perspect. 2005, 18, 639-43), myocardial infarction (Demiryurek et al. Eur J Pharmacol.
2005, 527, 128-40, Hattori et al. Circulation, 2004, 108,2234-9), cardiac hypertrophy
and failure (Yamakawa, et al. Hypertension 2000, 35, 313-318, Liac et al. Am J Physiol
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and failure (Yamakawa, et al. Hypertension 2000, 35, 313-318, Liao et at.
Am J Physiol WO 2007/012422 PCT/EP2006/007140 2 Cell Physiol.
2006, 290, C661-8, Kishi et al. Circ 2005, 111, 2741-2747), coronary
WHI k84, artherosclerosis, restenosis (Pacaud et at. ARG RF3p06/007140
Coeur 2005, 98,. '249-254, Retzer, et al. FEBS Left 2000,466,70, Negoro,
et at. Biochem Biophys Res Commua 1999,262, 211), diabetes, diabetic
complications, glucose utilization and 5 metabolic syndrome (Sandu, et
al.Diabetes 2000,49,2178, Maeda et at. Cell Metab. 2005, 2, 119-29),
Cell Riwyainl &RSGN286nCE0)1 - Bekitdiezbetil € tigZ066tidr {CRtdied &473. chiatuney
heart Mﬁgﬁg‘? gr%?éméclje}gsg %)ssri% rag%at{p/a égﬂ@*ré@%t %&‘chmﬁk'{‘ %9&%???&65 98, .

i
AIDS, osteoporosis, enddcrine dysfunctions, e.qg. hyperaldosteronism,

- 245-Z8hhRataervelis! Skl el b s166ciladinagron st abddinehaaBamdys Res

ComipRinabeRyddnjusy {Narapetdd: é%b]@{%eﬁ‘rggc%%gs?&lv%&ecﬁf?ﬁ?é%n and
ischemia (Uehata, et al. Nature 1997,389,990; Satoh et at. Life Sci. 2001,

9
metabglioayndepmeeande; &t aliRiakatesRPBY 4825 78 Masrart ak Hel Metab.

2005 Cardiarass, BErumasaii#R8en38.¢208ehik eesehia disigiRyelt al.
al. Cir¢c Res 2000,87,195: Kim, et at Neurosurgery 2000,46,440), pain,

Naturg Yieficipg2RRik faih!Eritainietinonativy BEaiaraliopo e §isarses,
AlDSibaﬁecbtaiw%ﬂg%ngwcﬁ@%&?n&%)glrﬁ@@@%ﬁﬁ@@ﬁw.twi&&lviﬂ%rvous
teria, (W 4 capcer develgpment.an ogression, neoplasia :
Syote S R DR b i LR S BRI N AN MY P 2. oL
JNeugrewth 200D n8Ra8H sisg Etitabisah St (& dhedisiet al 908452 DIBBAY690;
: 2000269, i ' ida-etal. Bioch
Satol R R e o O B 0 28
Yamagngtiors) abolastdinasm Ooamasele ¥l pidflifeRiidi asaratalityasospasm
(Sato{ EBMYIRL ReLH60R87: P %ifteldBNd ARy 8@%&?@@&%%@, pain, e.q.

Atherosclerosis 2001, 155, 321-327), endothelial “cell proliferation,

neurgnaiBh BRP oAt RS R laNe HiBBRISNESIkaARPet 1T BicHone Bib ghyNature

mediies 260MmMoIT7 200626800 3P Eidelisiansciordonaation (Wirrse ekal3),
SC|enc%))éL)997, 275, 1308-1311,; Yameish_lro et al. J. Cell Biol. 2000, 150,

canceiaRNBIPBRT AN NERETERYRTR ASRBIRSR Whar s nBbiion of Rhsokinags has
been&hdidn Bairdisit ainRioodil $29R104nd 666t SiaRidlkgie Seietialdtiiel INkRlicine

19905931 &brndf§2; Bk BLrzalie 9080 260 652), angiogenesis (Uchida, et al.
Biochem Biophys Res 2000, 268,633-40 ; Gingras, et al. Biochem J 2000, 348,273),
vascular smooth muscié cell proliferation and motility (Tammy et al. Circ. Res. 1999,
84, 1186-1193; Tangkijvanich et al. Atherosclerosis 2001, 155, 321-327), endothelial
cell proliferation, endothelial cell 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, 787-806),
thrombotic disorders (Kikkawa, et al. FEBS Lelt. 2000, 466, 70-74; Bauer et al. Blood
1899, 94, 1665-1672, Klages, et al. J Cell Biol 1999,144, 745; Retzer, et al. Cell Signal
2000,12,645) and leukocyie aggregation (Kawaguchi, et al. Eur J Pharmacol. 2000,
403:203-8, Sanchez-Madrid, et al. J Immunol. 2003, 171:1023-34, Sanchez-Madrid, et
al. J Iimmunol. 2002, 168:400-10), and bone resorption (Chellaiah, et al. J Biol Chem.

2003, 278:28086-87). Na/H exchange transport system activation (Kawaguchi, et al.
Eur J Pharmacol. 2000, 403:203-8), Alzheimer's disease (Zhou et al. Science 2003,
302, 1215-1217), adducin activation (Fukata et al. J. Biol. Chem., 1998, 273, 5542-



10

15

20

25

30

2000,12,645) and leukocyte aggregation (Kawaguchi, et al. Eur J
Pharmacol. 2000, 403:203-8; Sanchez-Madrid, et al. J Immunol. 2003,
171:1023-34, Sanchez-Madrid, et al. J Immunol. 2002, 168:400-10), and
R HET_Etion (Chellaiah, et at. J Bio! Chem. 30 2003, 2789 5E881AT140
Na/H exchange transport system activation (Kawaguchi, et al. Eur J
Pharmacol. 2000, 403:203-8), Alzheither's disease (Zhou et al. Science
2003, 302, 1215-1217), adducin activation (Fukata et al. J. Biol. Chem.,
1998, 273, 5542 WO 2007/012422 PCT/EP2006/007140 3 5548), and in
554 8K REB iI(SIRBEE ¢Sfmobesbpuling bladiegisigeal)jrdomaditg effedts effdipis on lipid
tabolism (Li l.Circ. Res,, = 2003). Therefore, a
me‘agz%ﬁrﬁﬁﬁa ﬁg?)pngﬁﬁhfgﬁg'ry e fgc%%ca%ﬁgﬁc?ﬁa@égé and/or on Rho-kinase 5
mediated phosphorylation of myosin light chain phosphatase is useful for

Ther%ﬁfréf%%%%@ﬂg@ﬁﬁ ":ﬁﬂﬂﬁ{b@ft%ﬁé‘éif’é!ﬁ%%‘@kiﬂ%@%ﬁﬁzﬁgﬂﬂvﬂﬁ%@ﬁase

eases Involving Rho-kinase a € primary or seconaary disease

medigtasksehrreNpateRNME MYRANdighi,chaipaiassibataseuianaepdtentierireatment
and/SEBRARAIYN AP LHFHCANR I MCHRE IS e ALY RSN = RS IRRSRIng Rho-

. occlusive arterial disease (PAOD), coronary heart disease, angina 10
kinasgeasdhe, PREBAMP SRRAIRNCHPERRE A2 USEN ARG CURSTIRRSIOR cRdIFRNarY
hypeﬁ&gﬁﬁnbf@ibﬁ@laﬁ&ﬁ},ﬁbﬁf@&hmwpﬁﬁmwdﬁaggtﬁb&%waaygéﬁmrfaiclj@i@uéatory

. ephropathy, Inc n ertension-in e on- ertension-jnduced, .
disori B R A SSHIUBA LS e SRR A Al KR HGFR s, angina
pectglieneraivsgientishe|Jaz tyfpturepbyhastiniis cdves) dscistsitctivgan failure

pulmonary disease %CiPr[@ dult respiratory.distress syndrome, 15 .
(enc B e e Ll L R S R R huaing

hypegainsiergindecgd patind pagriersiconaidlegdneratidiasdinalemrtbipitinies, renal

e e e b SPn iy, chronic

obstrusiygiestionsay dissess (FletEbblrdsjiigsnialanogistirsssynes@nesis,
throrRUSREOSRISFESS, IHBBMAeRAYLDERYES: disgases: BERem?d pain, ..

osteopathy such as osteoporosis, infection of digestive tracts with
neurgaRtaIGPARNARIINH S IRARIBIIMe AP AR FRE Do N ENp I e fisepse,
preniBf:iR eash, colemicaysRIfctioNaHAGobAE @pshinaiciRd dirificRelardaRe rostatic
hypertrophy, diabetes and complications of diabetes, metabolic syndrome, biood
vessel restenosis, atherosclerosis, inflammation, autoimmune dissases, AIDS,
osteopathy such as csteoporosis, infection of digestive tracts with bacteria, sepsis,
cancer development and progression, e.g. cancers of the breast, colon, prostate,
ovaries, brain and lung and their metastases.

WO (1/64238 describes isoquincline-5-sulfonamide derivatives optionally substituted
by a -(CHp)1.6-0-(CH2)0.6-, a -(CH2)0-8-S-(CH2)0-6- or a (CH2)g.g-finked

heterocyclic group useful as. neuroprotective agents.

WO 2004/108325 (Schering AG) describes prodrugs of the Rho-kinase inhibitor fasudil

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

WO 2001/039726 generically describes -0-(Cp-C qg)alkyi-heteroaryl substituted

cyclohexyl derivatives useful for the treatment of microbial infections.
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WO 01/64238 describes isoquinoline-5-sulfonamide derivatives optionally
substituted 25 by a -(CH2)1-6-O-(CH2)0-6-, a -(CH2)0-6-S-(CH2)0-6- or a
-(CH2)0-6-linked heterocyclic group useful as. neuroprotective agents.
A@$HY41196325 (Schering AG) describes prodrugs of the RAGHEAYLE07140

inhibitor fasudil carrying an ether or ester group in the 1-position of the
isoquinoline ring. 30 WO 2001/039726 generically describes -O-(CO-C
10)alkyl-heteroaryl substituted cyclohexyl derivatives useful for the
treatment of microbial infections. WO 2007/012422 PCT/EP2006/007140

JP 1008P52008 de2eriheke srrindsdiogundimtvesrivadive sonshfutdestthent of diseases

[ £ di . e i ter pvlori h as for example
caus B B R BRI
isoquinoing erivativeesirn ki durstiprtsfd oy P Hbisdbstittpeditign and are preferably

5-su9§f[&9éa%@>9é_'fv@{1@é%w;ém@?@qns‘é V0% %X%ﬁtﬁ%‘ﬁé%@rﬁﬁ%ﬁgg @gy be

aryl or a heterocyclic’group. Yoshida et al. (Bioorg.
anh argod7adeaejudigcliogy Gubenzyloxy- isoquinoline for the treatment of
infections caused by Heliobacter pylori. 10 US 5,480,883 generically
discloses as EGF and/or PDGF receptor inhibitors useful for inhibiting cell
YoshjslakfbeatiGhiocos doethde utnhel RFh la 28¢ 1-2R886A distioheréibetnylyabe

isoquit R I8 GdGHdBIBAE & ifr&cildny BQ&%@HZbW?%Ilﬂ?o%%} 5/ yprogen or

alkyl, Ar 1 may be among others an optionally’substituted iIsoquinolone
and Ar Il may be among others optionally substituted cyclohexyl. 15 WO

US 524P8830 e (Manghafk Gshb g eraticn y Slose s s AT RUBESIURN BNRR Bk eful for

. Inhibitors for the treatment of cardiac arrhythmias, stroke, congestive
inhibifjag felliRTRiterati b aRBRId s S aaVeET R H sl oprofaly ¥immineamay

be (CRRDRSHICHR Q) greuy. XQReRMKARI3 Vhes@iBedMay4be BgtRogaf Bldkyl, Ar
is e.g. a (C3-Cl O)cycloalkyl residue 20 optionally substituted by

| mayNEARSRS RS ReR biriRils s Yhsltuiehsray Pl 208 AN ey ks among
otherR43tisFatyoib Ritddelierbasa k-6 membered unsaturated or

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

isoguinolone derivatives which are optionally substituted in 6-position by a group
(CRERNHOR43 wherein p may be zere, and R43 is e.g. a (C3-C1g)cycloalkyl residue
optionally substituted by NR31R52, wherein R51and R52 may be hydrogen,
(C1-Cglalkyl etc.; or R43 is a group R81 defined as a 4-6 membered unsaturated or

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

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

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

optionally substituted in 8-position by a group (CReRf}pOR43 wherein p may be zero,
and R43 is e.g. a (C3-C1p)cycloalkyl residue optionally substituted by NR51R52,
wherein R51and R52 may be hydrogen, (C1-Cg)alkyl etc.; or R43 is a group R81



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. 25 WO 2005/030130 (Merck & Co.) generically

describes as potassium channel inhibitors for the treatment of cardiac

arrhythmias, stroke, congestive heart failure etc. isoquinoline derivatives

which may be substituted by hydro§yl 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 (CS C10)cyC|oaIkyI residue optionally substituted with
definetiBENRSE REmDETs 1AL PRYRFYEER MEEIRERHEIRGIE With
1,2,361% %MW&M SHfE-Hemnpie sstisalalasstiutad

sarturated mono iic tmtemcyfic ring with 1, 2, 3 or 4 heteroatoms; and are
aryl or beigspand 4y 18 $re ApIERR optionally substituted aryl or heteroaryi
ring in the 4-position. WO 03/053330 (Ube) describes isoquinoione

derivatives of the formula (argmatic ri R ras

WO D3RS AP ARSI SR Jrey AL e R BB
compound of the form Rech~ @W)QN{-@ (1) or of the
formula (f') 4 M R6 NIR7 (Rsin UNRg

as Rho-kinase inhibitors.

Summary

in a first aspsct, there is provided a compound of the formula (1)

Ry 7\5 |
d
‘ Ra\%\(\/!' '/\r \R.s'
S
|

| \RX
Rok
Y\/LR'? Reln

O Rg

N
or of the formula (1)

)

wharain



(V) wherein 5a R1is H, (C1-C60kyl, (C2-C6)alkenyt, (C2-C6)alkynyl,
[(C1-C6)atkyiene}p 1-(C3-Cglcy;loatkyt, [(C-I-CS}atkylene}laq-(C -C
3)heterooyoiyl, [(C1-CB)alkyienejp_1-(C6-C1 o}aryl, C(O}-(C1-C6}alkyt,
C(0)(C2-C6)alkenyt, C(O)-(C2-C5)al ynyt,
C(oH(C1-C6)atkyiene}p-1-(C3-Cs}cyckoalkyt, C(0) [(C1-C6)atkyienejp
1-(C5-C1 o) racyciyt, or C(0)-[(C1-C&atkyienejo 1-(Cs-Clo)aryt, R2 is H,
(C1-C6)atkyt, [(C1CS)aikytenela-I-R', [(C1-C6)aliyienejp_1-o (C1- 05)alkyl

RiisH %C&) ?&%&gﬁé bﬁ)%ﬁﬁl(&%%ycg)grﬁene}p 1-N[(',-C&)al

[(Ca- %&;sﬁ %Csh&%a@x ICLChpairsiedsR(GH TS IO 08mRpyCly.
elo-I-C H2, [(C1-C6)alkYienejp.I-C(0)NH-R', or

Cq»—Cd}ﬁW@BﬁWIéﬁ@&iMN[RZ R3is H, halogen ON, (C1-Cs)alkyl,

GO (C%‘Iﬁ}aé%tkyﬁﬁg@? %&a@%ﬁ% %3 )cycloa:?(?t C(:((Zol} CR6)a||: ae

0}.{(@3«8 S dBvier)halqgRrCoby el 1- CG)aIkyt (C2-C6)alkenyt, R,
8 ;)alkyiene C5- Clo)ar)6~ (C2- C6)a|kenylene(06 Clo)aryl,

C{O)-( mﬁ@ﬁﬁﬁk&a@ﬁ&( HY, NH-R', NH-SC)2H,
R, NH- C(O) (C1-C'6)alkYl, NH-C(()-R,
C(O)“'ﬂg‘(o%?éé% %@k For C(0)o~(CL-C6)alkYt: 50 R6 and R

are independently of each other H, R’, (C1-C3)aikyl, (C1-C6)al ne-R’,

o I G GO e O

[(C1-CARIRAENIALE '@@PWKM@@WW@M@R of(C4-Coyaliyiensic.
6)alkylene-C(O)N( R& - N i

-NHg, [(C4-Cglalkylenslg (-NH(L1 4-Cgyaliyl, [(C4-Colalkylenejp.1-N[(C1-Cpialiyllz,

[{C+-Cgalkyienelp1-CHIR 12, |

1(C+-Cglalicyienejp. 1-CO-R, H{C4-Cpialkyiensjp.4-CONM2,

[(C4-Cpalkyienejp.1-CIONH-R', o [(C4-Cglalkylens]o.4-CONIR]2 |

Ry i H, halogen, CN, (C1-Cejalkyl, (C1-Cglalkyiene-R', OH, O-R", NHz, NHR”,
NR"R" or NH-C(0}-R",

Ry i H, halogen, hydroxy, CN, (C1-Caiaikyl, (C3-Caloyciealkyl, (C1-Cojatikyiene-F:

Rg is H, halogen, CN, NOz, (C+-Caalkyl, (Co-Calalkenyl, K,
{C4-Cgalicyions~{Ce-Cq maryl, {Co-Caralkenyiens-( Ce-Capraryl,
(Cﬁ-cs)askytene«(cgwc-;g}hetsm::yc&yi, Ntto, NH-R', NH-SD2H, NH-S0Oo-{C 4-Caraikyl
NH-802-R, NH-C(O-(C4-Cglalkyl NH-C{O)-R', CIOIN[(C+-Cgalkyllz, C(O)OH or
CO)0-(C1-Cajalkyt



R7 and RS are independently of each other H, halogen, ON, 102,
(C1-CS)alkyl, C-(C1-CS)alkyl, D-[(C1-C6)alkylene}gi 1-R', '
(C2-C6)alkenyl, R', (C2-C6)alkenylene- (C6-CID)aryl, (C1-C6)alkylene-R’,
NH2, NH-R', NH-SD21-i, NH-S02-(C1 C6)alkyl, NH- SD2-R’, S02-NH2,
3D2-NHR', NH-C(D)-(C1-C6)alkyt, NREC(0)-R', C(O)N[(C1- C6)alkyil2,
C(D)DH or C(D)O-(C1-C6)alkyt; Rg is halogen or (C1- C6)alkyt; nis Q, 1,
2,3 or4; and L is 0 or 0-(C1-C6)alkylene; wherein R" is (C3-Cg)cycloalkyl,

L
(@1-3%%%%%1@&@%@5@@%, Ok ikylene-CHIR 1, (C+-

Ry; and wherein RX and Ry are in ependenlg of each
Co)aliyibpeCOBH aldi-Gosloinmreaomits. (Cslaaiapne-C(OINH-R of

(G1-C)aik (C3 C1 D)heterocyodyl, (C1-C4)alkylene-(Cg-C1D)aryi,
(C‘T‘C@,a%‘%%}?éi%&l-cs)akyt, (C1-C4)alkyiene-N((C1-Cg)alkytt2,
(C1-C4)alkylene-N[(Ce-CiD)arylj2, or
(C1-C4)alkyiene-N[(C5-C10)heterocyciyl32; and wherein in rgsi
R7 ang e EES G SN P ARSP P e TBFEG A NN e OB A be
supsiifedd ] G DBy NRIGE }
N R S5y o o oo alylons Bt e ene

(Ce-ChaleggnEedCpaienadio, Mrihdiiprarhid Sty o8 Prfetsaiggaliyl, Ni-

SOz 2o iscie! S o AraTor Gy Sl -
cs)gggaﬁ&em@m@ erdiorgterenpisamgric forms as defined above for use as

a medicament, in a third aspect, there is provided the use of at least one
compound of the formulae (1) or (I') and/or their pharmaceutically

‘. AC ﬁtgg 65 ;stereoisomeric forms as defined above for
Ry is AGRSL allzansigr

Cing a mediCament.

nis @, 1,2 3or4; and

L is O or O~(C+-Cajalkvians;
wherain R’ is (Ca-Cgievoioalkyl, (Cs-Cqpiheteroovalyl or (Ce-Cqparyl and

R is (Ca-Criovoioalky!, (Ca-Cqpihetercovelvl, (Ca-Cqamary, (T4-Calalkyl,
{Oﬁmca}éiky%enauﬁ" (C+-Lapralkyiens-0O-(C+-Cglalkyl, (C+-Caiatkylens-O-R', or (C4-
Cgialkyiens-NRyRy; and

wnerain Ry and Ry are independently of eacn othar (C4-Ugialkyl,
(Cs-Capihetarocyeiyl, (Ca-Cqpiaryl, (C«-Caralkyiens-(Ce-0qnihaterocyaiy,
{C4-Cajalicylane-(Ca-Cqparyl, (C4-Caralkviens-NH(C+-Caialky),
(Cx-Calalkyiens-N{C+-Cglalkylls, (01~C4)akky*anewN{(Cs~C1g)éryi}p_, or
(C4~Cg)aliyiene-N[(Cz-Cqpihetarooyaiyils; and



In a fourth aspect, there is provided the use of a compound of the
formulae (1) or (I') and/or their pharmaceutically acceptable salts and/or
stereoisomeric forms as defined above for the production of
pharmaceuticals for the treatment and/or prevention of diseases
associated with Rho-kinase and/or RPfo-kinase mediated phosphorylation
of myosin light chain phosohatase. In a fifth aspect, there is provided the
use of at least one compound of the formulae (l) or (r') and/or their

w%ﬁ]@ piligally aceertabie sale pidigreSigkgoisomerisiermaitbgepokasn can

above for producing a medicament for the treatment and/or
orfitevetios eibyiimnten siorLiduCregy GEBiterisDRCbigu bty gerieikiom(CH3)2,
retinopathy, glaucoma, peripheral circulatory disorder, peri herazl , s .
O T RN AT, EorBh Ao PRl g elogenatss once
_pectoris, heart hypertrophy, heart failure, ischemic diseases, isehemic

' i failure (end organ damage), fibroid lung, fibroid liver, liver failure,
nephropathy, renal failure, fibroid kidney, renal glomeruloscierosis, organ

or ey 2d, Aalna. claais nstiuc v pyitanat disgasa APD)

iratory™ distress syndrome, thrombotic disorders, stroke, cerebral
vasospasm, cerebral ischemia, pain, neuronal degeneration, spinal cord

tn@%@c@ﬂéf‘% s fispase BRI U BifhoBrRC By SBReR. (1) or (1)
endocrine dysfunctions, arteriosclerosis, prostatic hypertrophy, diabetes

antidctmplivarenoeicly eresRirRlib SRESSHREIBRTESHIGHPIREROMS 83

dg?,atgg%ﬁ?vg rgggl%@gi%ggl@gm@{pn, autoimmune diseases, AIDS,

osteopathy, infection of digestive tracts with bacteria, sepsis or cancer
development and progression. in a sixth aspect, there is provided a

d e~ . o
tqnh]ae{ﬁc@n%%e% %8 %}Eg(ﬁ %%%}%{ﬁf\%?r%{g?\aé%%g%ﬂ%éggcceptabie salts
famuisaestBrenidomarihey PhAsERe HisRlN FREEDE R AR ID SRR
Sg%%%@ﬁem aagdosarﬁ;@asa%@ewa%%@mﬁ%@rﬁemmwitives

r other active ingredients. An embodiment of the present disclosure
is a compound of the formula (1)

in a fourth aspect, there is provided the use of a compound of the formulae {h)
or (I") and/or their pharmaceutically acceptable salts and/or stereocisomeric
forms as defined above for the production of pharmaceuticals for the treatment
andior prevention of diseases.associated with Rho-kinase and/or Rho-kinase

mediated phesphorylation of myosin light chain phosphatase.

in a fifth aspect, there is proviged the use of at least ong compound of the
farmutae (1) or (') and/or their pharmaceutically acceptabie salts and/or
stereoisomeric forms thereof as defined above for producing & medicament for
the treatment and/or prevention of hypertension, puimonary hyperiension,
ocular hypertension, retinopathy, glaucoma, peripheral circutatory disorder,
peripheral occlusive arterial disease (PAOD), coronary heart disease, angina
pectoris, heart hypertrophy, heart faiiure, ischemic diseases, ischemic organ
failure (end organ damage), fibroid lung, fibroid fiver, liver failure, nephropathy,

renal failure, fioroid kidney, renal glomeruioscierosis, organ hypertrophy,



R R4 Rs Re L Re' R2N R7 (Rg)n O R8 (I) wherein R2 is H,
(C1-C-)alky], [(C1 C5)alkyiene]f} 1R', [(c1 cg)alkyiene}a 1-a(cl vg)alkyl,
[(C1 c(r)alkyiene}~1-a-R', [(C1-Ce)alkylene}a 1-4h2,
[(C1-CS)alkylene]p-1-NH(01-G&)alkyl,
[(C1-C6)alkylene}a-1-N[(c1-C&)alkyl}2¢ [(C 1-Cg)alkylene}p_1-CH[R]2,
[(C1-C6)alkyiene}4_1-C(O}-R', [(C1-C5)alkyfene]d_1-C(O)NH2,

Cl- -1- -R' - no .
aoh e R AT R BRI B DA e
didirRY siNRIBIE, XitteDiB)tR tiRarters, (atrayen coyaksRy vespspasm, cerebral
._(C1-Ch)alkyl, (C3-C - R ,
L S P S R o
piEERaGAiEhy eRictie tes)atijtene(Cecire) dysfunctions, arerioscierosis,
C2-C6)alkenylene-(C6- - _(Ch-
oA AR R A Gt sy
sygugmga()-@g):emfﬂ, mﬁaﬁ@@}amt_ﬁm&@%)m@ﬁmm@mmimmune
o i B S A e e oo o
c46d=Coiatiipe=0-Rhd @log®stiytene-CH[R']2,
(C1-C6)alkylene-C(0O)-R’, (C1-C6)alkylene-C(O)NH2,

(Cl-‘CG)_aIkerne-C(O)Il\lH-R','or 10 (C1-C6)alkylene-C(O)N[R']2; R7 and
irR8sixthisdppen dinatiy f prashdst e MESthtaIBANTIPINDRING BroHariNe

amount of at isast one compound of the formuiae (1) or (V') and/or their
phamacettically acceptabie salts and/or stereoisomeric forms thereof as
defined above, physiologically tolerated excipients and carriers and, where
appropriate, further additives and/or other active ingredients.

An embodiment of the present disclosure is a compound of the formula {h

T o
R3‘(\H/%/L\Q/ \RB‘
RaN 2

O Re

()

wiherain

Ro is H, (C4-Caiakkyl, [(C+-Cglalkylensln ¢-R',

[{C+-Cgialkyienels.1-O-(C1-Coiakyl, [[C4-Calalkyiene)q.1-O-R, [(C4-Cgralkylensip.
1-NHa, [(C1-Cayalkylenelp.1-NH(C 1-Cg)alkyl, [(C1-Ce)alkyiensip. 1-NI(C1-Calalkyllz.
[C1-Cgialkyienslp.1-CHIR .

[(C1-Ce)alkyienelp.1-COFR, [(C+-Ceyalkylensip-1-CIOINHy,
[(C4-Caralkyienelp.1-C{ONH-R’, or [(C 1-Cglalkylenejn.+-C{ONIR']2 |



O-(C1-C6)alkyl, O-[(C1-C6)alkylenel0-1-R', (C2-C6)alkenyl, R',
(C2-C6)alkenylene-(C6-C10)aryl, (C1-C6)alkylene-R', NH2, NH-R',
NH-SO2H, NH-S02-(C1-C6)alkyl, NH-S02-R’, S02-NH2, SO02-NHR',
NH-C(O)-(C1-C6)alkyl, NH 15 C(O)-R', C(O)N[(C1-C6)alkyl]2, C(O)OH or
C(0)0O-(C1-Cé6)alkyl; Rg is halogen d¥gC1-C6)alkyl; nis 0, 1, 2, 3 or 4;
and 20 L is 0 or O-(C1-C6)alkylene; wherein R' is (C3-C5)cycloalkyl,
(C5-C10)heterocyclyl or (C6-C10)aryl; and 25 R" is (C3-C5)cycloalkyl,

, (C5-C10%)Eh rocyclyi %?56%;}%" él)%@eq\%)_%(y CA-G6) e

Ra is Hipaleas I@ﬁ’n@@)’%& - %i) Iacs ")k eh?}é’- ',%r’ NHICRER,

NR'R” & NG Datkene-NRXRy; and WO 2007/012422 PCT/EP2006/007140 7
wherein RX and Ry are independently of each other (C1-C6)alkyl,
(C5-C10)heterocyclyl, (C6-Clo)aryl, ‘

R4 is HGHIERAlkeneiC B IDhagiatydiC (€laaaiglereaEeatymns-R
(C1-C4)alkylene-NH(C1-C6)alkyl, (C1-C4)alkylene-N[(C1-C6)alkyl]2,
(C1-C4)alkylene-N[(C6-Clo)aryl]2, or 5
(C1-C4)alkylene-N[(C5-C1o0)heterocyciyl]2; and wherein in residues R4,
R5, R7 and R8 one alkyl or alkylene hydrogen atom can optionally be
substituted by OH, OCH3, COON, COOCH3, NH2, NHCH3, N(CH3)2,
CONH2, CONHCH3 or CON(CH3)2 or an alkyl or alkylene may be
halogenated once 10 or more; or their pharmaceutically acceptable salts
and/or stereoisomeric forms and/or physiologically functional derivatives.
15 In another embodiment of a compound of formula (1) in residues R4,
R5, R7 and R8 one alkyl or alkylene hydrogen atom can optionally be
substituted by OH, F, OCH3, COON, COOCH3, NH2, NHCH3, N(CH3)2,
CONH2, CONHCH3 or CON(CH3)2 Stereoisomeric forms of the
isoquinolone derivatives of the formula (1) include the



10

15

20

25

20 corresponding tautomeric 1-hydroxy-substituted isoquinoline

derivatives of the formula (1) R R4 R55N R3\\L R6' R7 (R9)n OR,
Whereln R1is H, (C1-C6)alkyl, (C2-C6)alkenyl, (C2- C6)ralk nyl, 25

[?tzé IenelO 1-(C3-C8)cycloalkyl, CT/EP2006/007140

[(C1- C6)a|kylene]0 1-(C5-C10)heterocyclyl, [(C1-C6)alkylene]0-1-(C6-C1

o)aryl, WO 2007/012422 PCT/EP2006/007140 8 C(O)-(C1-C6)alkyl,

C(0)(C2-Co6)alkenyl, C(O)-(C2-C6)alkynyl, C(O)-[(C1 -C&)al

kylene)0-1-(C3-C8)cycloaikyl,

R istiO)si@ercgbidicne}e1- O@Sa@%)ﬁéﬂef‘@)ﬁﬂ%ﬂnw R,

(01‘%0? Cl- C%IE\”SM i&%&}g?}%%%} andégﬁ‘| 1 é'fé’fedRél’ R5, R5,

(Cq~@§79m?]lm@1to‘§ gﬁ% rerauReundrehthaiorrulgi)gs iy RE_)@@%QQQ-G% alkyl,

thus characterized by a compound of he formula (1

NH-8QaFAINNRTCER)HC o Tkl 10 h G(RIRarGiekdiEeH etrlathiviionCR)GH or
C(O)@E&EO'E SJUIEQE of the formula (P) is H, the

Rg and Rg' are independently of each other H, R’, (C1-Cg)aikyl, (C1-Cg)alkylens-R’,
(C1-Cglalkylene-O-(C1-Cglalkyl, (C1-Cg)alkylene-O-R’, (C1-Cglalkylene-CHIR']o,
(C1-Cglalkylene-C(O)-R’, (C4-Cglalkylene-C(O)NH>s, (C4-Cglalkylene-C{O)NH-R’, or
(C1-Cglalkylene-C{O)N[R’]2;

R7 and Rg are independently of each other H, halogen, CN, NO»2, (C{-Cg)alkyl,
0-(C1-Cglalkyl, O-[(C1-Cg)alkylene]g.1-R’, (Co-Cglalkenyl, R’,
(Cz-Crialkenylene-(Ca-Cqplaryl, (Cq-Cglalkylene-R’, NHy, NH-R’, NH-SO5H,
NH-502-(C1-Cglalkyl, NH-SO9-R’, 8O2-NH2, SO2-NHR’, NH-C(O)-(C1-Cg)alkyl, NH-
C{O)-R’, C(OIN[(C1-Cglalkyilz, C(O)OH or C(OYO-(C1-Cglalkyl;

Rg is halogen or (C1-Cgatkyi;

nis 0,1, 2, 3or4; and

L is O or O-(C4-Cg)alkylene;

wherein R' is (C3-Cg)cycloalkyl, (Cs-Cig)heterocyelyl or (Cg-Cqp)aryl; and
R is (C3-Cg)cycloalkyl, (C5-Cqg)heterocyclyl, (Cg-Cqpjaryl, (C1-Cglalkyi,

{C1-Cgralkylene-R’, (C1-Cglalkylene-0-(C4-Cg)alkyl, (C4-Cglalkylene-O-R', or
(C1-Cglalkylene-NRyRy; and



{5

25

compound is thus characterized by a compound of the formula (1I') R4 R5
Rg N Rg\\L\~'8 N//R7 (Rs)n OH RS8 (lI'' The compounds (Il) and
“%g%ﬂare tautomeric forms of each other. 15 For example the compound
%Oﬂ?ézformula H N~ z OH is a tautomeric form of the cSmpoariy/fitht
the formula WO 2007/012422 PC IEP2006/007140 9 HzN INH 0 The
following preferred embodiments ref&r to the compounds of the formulae
~ (), (1, () and (II: 5 R3 is preferably H, halogen, (C1-C6)alkyl,
(C1-C4)alkylene-R', O-R" or NHR". More preferred, R3 is H, (C1-C6)alkyl

whereft REIENdNGsarner pidemshRBily T €atkGat)alkyC 1NE @By 6)heterocyclyl
or NH-phenyl, especially preferred R3 is H, (C1-C4)alkyl, NH-

(C5-CooheBiRaisivh it elmaant dhe SraIRNSs bi NNSSHIARCKost

(1 C?é%%(g%iﬁ &1@%@%&% i??l_"grg @E (@%ﬁm@%ﬁg&&m@g reenb rctzafNe’rab ly,
(C1-CRybIgytbrizalogen, e lak@]alE, NEL ieByEhe)at(Ty-(4d /D8liatkylene-R'.

In a further preferred embodiment, R4 is H, halogen,
(C4-C4)alkylene-N[(C5-Cqg)heterocyciyllp; and

wherein in residues R4, R, Ry and Rg one alky! or alkylene hydrogen atom can
optionally be substituted by OH, OCH3, COOH, COOCH3, NH2, NHCH3, N(CHz)2,
CONHz, CONHCH3 or CON(CHa)2 or an alkyt or alkylene may be halogenated once

or more;

or their pharméceuticaliy acceptabie salts and/or stereoisomeric forms and/or
physiologically functional derivafives.

In another embodiment of a compound of formuia (1) in residues R4, R5, Ry and Rg
one alky! or alkylene hydrogen atom can optionally be substituted by OH, F, OCHg,
COOH, COOCHa3, NHg, NHCH3, N(CH3)p, CONHso, CONHCH3 or CON(CH3)2.

Stereoisometic forms of the isoguinolone derivatives of the formula (1) include the

corresponding tautomeric 1-hydroxy-substituted isoquinoline derivatives of the formula

(F)

R
Rs Rsg [\é 6
R3 l \ L \Rel
N~
R7 (Rgin
OR; Ry

(¥

wherein R1 is H, (C1-Cg)alkyl, (C»-Cglalkenyl, (Co-Cglatkynyi,
[(C1-Cg)alkylenelp.1~(C3-Cg)cycioaikyl, [(C4-Cglalkylene]p.1-(Cs-C1giheterocyclyl,
[(C4-Cglalkylenelp.1-(Ce-Cip)anyl,



15 (C1-C6)alkyl, NH-(C6-Clo)aryl or (C1-C2)alkylene-(C6-C10)aryl. Most
preferred, R4 is H, halogen, or (C1-C6)alkyl. Especially preferred, R4 is
H, halogen or (C1-C6)alkyl. More especially preferred, R4 is H or (C 1
Weéggﬁ'églz“l%‘l’ost especially preferred, R4 is H. Preferably, RS {sf§F2006/307140
halogen, CN, (C1-C6)alkyl, R, NH-(C6-C10)aryl or 20 (C1-C6)alkylene-R'.
More preferably, R5 is H, halogen, (CG4-Co6)alkyl, R', NH-(C6-C10)aryl or
(C1-C6)alkylene-R'. In a further preferred embodiment, R5 is H, halogen,
(C6-C10)aryl, NH-(C6-C10)aryl, (C1-C2)alkylene-(C6-C10)aryl,

C(O)(@f@féﬁilﬁw (s IOhatasaaryt (WpsCprefgyasidi3h is H, halogen,
phenyl, (C1- C6)a|ky| or (C5-C6)heteroaryl. Especially preferred, R5 is H,

C(O}i’[é%‘b&ﬁ dereRyanf snraicrtealkcially preferred, R5 is H or halogen.

C(O)g@/%%%@fg%%jf fer(?@ §1§Qézrab g’é gpg g%izjfez independently of

O)Q@Q@@%H}éﬁé}ﬁw&@ﬁ))a@léaﬁ)alkylene (C3-C8)cycloalkyl,
(C1-C4)alkylene-(C5-C10)heterocyclyl,

5 whermftﬂ)gmy%ege(ﬁﬁ(@gzcag)mefb@ygm are as defined above,

o R o W ST IO

is thitherrbdieiz6618ly bdRpdihd) betaeoryelyli @B-C8)cycloalkyl,
(C1-C4)alkylene-(C3-C8)cycloalkyl, (C1-C4)alkyleng-(C5-C10)heterocyclyl
or (C1-C6)alkylene- (C&QlO)ﬁryl In a more prefer % embodlment R6 is
H, (C1-C6)aikyl, éCS -C{ Ik
and R6' is H, (C1-C
(C1-C4)alkylene-(
(C1-C4)alkylene-(

3

1z | or (Cl @)a}lkylene (C6-C16)aryl.
In a further more prefeed embodiment, R6 is ,9((5‘1 -C6)alkyl and R6' is
H, (C1-C6)alkyl, (C3-C8)cyclodikyl, (C1-C4)alkylene-(C3i8)cycloalkyl,
(C5-C10)heterocyclyl, (C1-C4)alkylene-(C5-C10)heterocyclyl or
(C1-C6)aikylene-(C6-C10)aryl. Ina further even more preferred

10 Ina Embedbrm‘&r;aﬁembbc(me%)%kw el Rb6ipethd Gl isjalkylilald’) is H, the
(C3- Cg) cIoaIkyI ZCf:%galkylene (C3-C8)cyclo

COmpYNE 1§ Rt SeJHRI4R &ﬂ%%’t@%‘@éw is

unsubstltuted or substl uted

(C1-C4)alkyl or hal%.en oris
# which
L ~

Rg'
R? (Rg)n
(1.

The compounds (if) and (II'} are tautomeric forms of each other.
15

For example the compound having the formula

.-“O | NN
HON =N

2
OH

is a tautomeric form of the compound with the formula
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aryl is unsubstituted or substituted by halogen, (C1-C4)alkyl especially
CHS3 or CF3, 0- (C1-C4)alkyl especially O-CH3, or S02-(C1-C4)alkyl
es eciallé/ S02-CH3 or SO2 20 CF3. In a most preferred embodiment, R6
we EPPZ@&-‘@%)alkw and R6' is H, (C1- C6)alkyl, (C3-Cg)cycloBfky/EFHIge007140
further most preferred embodiment, R6 is H and R6' is H, (C1-C6)alkyl,
(C3-C8)cycloalkyl. Especially preferrgd, R6 and R6' are H. As examples
for these embodiments, R6 or R6' are, independently from each other,
hydrogen, methyl, ethyl, propyl, isopropyl, 3-methyl-butyl, 2-methyl-propyl,
butyl, 25 pentyl, 3,3,3-trifuorgprQpylH4 , rifluegobutyl or a substituent
selected from the group co g of 2422
PCT/EP2006/007140 I(-)Hv ClIC I CII/*\CI*1/CI{

*\Cl ,F \\FINIz~l *\(Sa*IS*(*-NF#O/INF!*~**'NH 10HN
Cl

The following preferred embodiments refer to the compounds of the formulae (1), (1),
{11y and (II'::

Ra is preferably H, halogen, (C{-Cg)alkyl, (C4-Cg)alkylene-R’, O-R” or NHR". More
preferred, R3 is H, (C4-Cg)akkyl or NHR". Most preferred, Ry is H, (C4-Cy)alkyl,
NH-(Cs-Cg)heterocyclyl or NH-phenyl, especially preferred Ra is H, (C1-Cygalkyl, NH-
(Cs-Cg)hetercaryl containing one or more N atoms or NH-phenyl. Most especially

preferred, R3 is H.

Preferably, R4 is H, halogen, CN, (C4-Cg)alky!, NH-(Cg-C ig)aryl or (C4-Cgalkylene-
R’. More preferably, Rq is H, halogen, (C4-Cg)alkyl, NH-(Cg-C1glaryt or
(C1-Cgialkylene-R'. in a further preferred embodiment, R4 is H, halogen,
(C1-Cglalkyl, NH-{Cg-Cqplary! or (C4-Colalkyiene-{Cg-Cqplaryl. Most preferred, R4 is
H, halogen, or (C4-Cg)alkyl. Especially preferred, Rq is H, halogen or (C4-Cg)alkyl.
More especially preferred, R4 is H or (C4-Cg)alkyl. Most especially preferred, R4 is H.

Preferably, Rg is H, halogen, CN, (C1-Cglalkyl, R, NH-(Cg-Cqplaryl or
(C1-Cg)aikylene-R'. More preferably, Rg is H, halogen, (C1-Cg)alkyt, R,
NH-(Cg-C4plaryl or (C1-Cglalkylene-R’. In a further preferred embodiment, Rg is H,
halogen, (Cg-C1g)aryl, NH-{Cg-Cqp)aryl, {C1-Cp)alkylene-(Cs-C1glaryl, {(C4-Cgalkyl
or (C5-Cqg)heteroaryl. Most preferred, Rg is H, halogen, phenyl, (C4-Cgalkyl or
(05~C5)hetercawi. Especially preferred, R is H, halogen or (C4-Cg)altkyl. More

especially preferred, Ry is H or halogen. Most especially preferred, Rg is H.
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,» WO 2007/012422 PCT/EP2006/007140 12 1 or Preferably, R7 and R8
are independently of each other H, halogen, CN, (C1-C6)alkyl,
O-éCl-CS%%Iekyl, (C2-C6)alkenyl, R or (C1-C6)alkerne-(C3-C8%(c:£/cloalk l.

Yi6PeEsiéterred, R7 and R8 are independently of each oth&FEERH 140
CN, (C1-C4)alkyl, O-(C1-C4)alkyl, (C2-C4)alkenyl, phenyl,
(C3-C6)cycloalkyl, (C1-C4)alkylene-13-Ce)cycloalkyl or
(C5-C6)heteroaryl. Even more prefered, R7 and Rg are independently of
each other H, halogen, (C1-C4)alkyl, O-(C1-C4)alkyl or

PrefefSilyCR)syelodtgylaMantipreietahtiy BeisdH dinaden(CGLCEmRiNy ROy
(C3-C6)cycloalky 10 and R8 is H. Especially preferred, R7 and Rg’ are H.
(C1-Giaiple iroreriiayt RHERRIICIE CHARIIROR s Terat S e YshE,

Pref is.Q, 3 is 0
o1 O R R e K B S P ey o
(C4-O)elixhing 107 -0 anmntsiion fiatecyclibaed ginbatinhent e Ralayre

thereby form the cis- or the trans-sterecisomer of a compound accordin

indepRpARNINEAEBRN SO LplCrerrairlibdRETErtpInRIeRYRbl {6 e s)cyoioalkyl,
RS S oot hsatesind
(C4-Cglalkylene~(Cg-Cqp)aryl. In a more preferred embodiment, Rg is H, (C4-Cg)alkyl,
(Ca-Cgleycloalkyl or (C4-Ca)alkylene-(Ca-Cgleycloalkyl, and Rg' is H, (C1-Cgalkyl,
(Ca-Cg)eycloalkyt, (C4-Cylalkylene-(C3-Cg)eycioalkyl, (Cs-Cqg)heterocyclyi,
(C1—C4)alkytene~(C5—C1@}heterocyéiyl or {C4-Cg)alkylene-(Cg-C1g)aryl. in a further
more preferred embodiment, Rg is H, (C1-Cglalkyl and Rg' is H, (C4-Cg)alkyl,
(Ca-Cg)cycloalkyt, (C1-Cy)alkyiene-(C3-Cgleycloalkyl, (Cs-Cqg)heterocyclyl,
{C1-Cy)alkylene-(Cs-Cqg)heterocyciyl or (C4-Cg)alkylene-(Cg-Cqglaryl. in a further
even more preferred embodiment, Rg is H, (C4-Cg)alkyl and Rg' is H, (C4-Cg)alkyl,
(C3-Cg)eycloalkyi, (C4-Cy)alkylene-(Ca-Cg)cycioalkyl,
(C1-Cyg)alkylene-(Cs-C4p)heterocycly! in which heterocyclyl is unsubstituted or
substituted by (C4-C4)alkyl or halogen, or is (C{-Cg)alkylene-(Cg-C1pjary! in which
aryl is unsubstituted or substituted by halogen, (C4-Cg4)alkyl especially CH3z or CF3, O-
{C1-Cyg)alkyl especially O-CHj or SO2-(C4-Cylalkyl especially SO2-CH3 or SO2-
CF3  In a most preferred embodiment, Rg is H, (C4-Cg)alkyl and Rg' is H, {C14-
Cglalkyl, (C3-Cg)ecycioalkyl, in a further most preferred embodiment, Rg is H and Rg'
is H, (C4-Cglalkyl, (C3-Cg)cycloalkyl. Especially preferred, Rg and Rg' are H.

As examples for these embodiments, R6 or R8™ are, independently from each other,
hydrogen, methyl, ethyl, propyl, isopropyl, 3-methyl-butyl, 2-methyl-propyl, butyl,
pentyl, 3,3,3-trifucropropyl, 4,4,4-trifluorobuty! or @ substituent selected from the group
consisting of



(R9)n in all their stereoisomeric forms. In an especially preferred

embodiment, L is attached to the 4-position of the cyclohexyl 5 ring.

Preferably, L is 0-methylene, O-ethylene or O. More preferably, L is

W8 HEihiAette, 0- ethylene or most preferred 0 attached to thBZ/EELHE G

the cyclohexyl ring. 10 Most preferably, L is O. In preferred embodiments

of the present disclosure one or more+or all of the groups contained in the

compounds of formulae (I) or (I') can independently of each other have

any of the preferred, more preferred or most preferred definitions of the

groups 15 specified above or any one or sgme of the specific d@potations
eCifled above,

; g mipodiments if3e disclosure rcludes the
compounds of the formulae (1) or (I') in all steredisomeric forms 20 and
mixtures of stereoisomeric forms in all ratios, and/or their physiologically
acceptable salts. A prefgrred embodiment of the present disclosure is a

( 6)alkenylene-(C6-C 10)aryl, 5 <C6)alkylen&-(C5-
1p)heterocyclyl, NH2, NH-R', NH-SO2H, NH-S02-(C1-C6)alkyl,
NH-S02-R', NH-C(O)-(C1-C6)alkyl, NH-C(0O)-R', C(O)N[(C1-C6)alkyl]2,
C(O)OH or C(O)O-(C1-C6)akyl; R6 and R6' are independently of each

Q )
S/
*\/©/ \b * & | 1E\/© *\/OH
| S

3

* N\i
NH \Q O \ /\CNH
10 |
® \ * =
/\OIH */rj */\@N m [ /
© =~ \ ci
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10 (C1-C6)alkylene-R’, (C1-C6)alkylene-O-(C1-C6)alkyl,
- (C1-Co6)alkylene-O-R', (C1-C6)alkylene-CH[R'}2,
“§C1-C6)alk lene-C(O)NH2, (C1-C6)alkylene-C(O)NH-R', or '
(%iq%?é’)lﬁﬁélene-C(O)N[R']Z; R7 and R8 are independently bf ARGt I&7140
H, halogen, ON, NO2, (C1-C6)alkyl, 15 (C2-C6)alkenyl, R',
(C2-C6)alkenylene-(C6-C10)aryl, (C3sC6)alkylene-R’, NH2, NH-R',
NH-S02-(C1-C6)alkyl, NH-S02-R', S02-NH2, S02-NHR",
NH-C(O)-(C1-C6)alkyl, NH- C(O)-R', C(O)N[(C1-C6)alkyl]2, C(O)OH or
C(0O)O-(C1-C6)alkyl; Rg is halogen or (C 1 - ..20nis 0, 1, 2; and
L is 0 or 0-(C1-C3)alkylene; wherejn R1, R2, R R', RX and Ry are as
defined above; 25/g4k=\yt\~heig phar utically acceptape salts-and/or
stereoisomeric forms and/or~ptiysiologieally functional deflvatives, A
further preferred embodiment of the present disclosure is a compound of
the 30 formulae (1), (I'), (I1) or (U') wherein 15 R3 is H, halogen, CN,
PrefdEbig Balkyk (T4 <5 alkyianeiRity HREh RenisriH, haliogem, CN, (C1-Cq)alky!,
(C1-C6)alkyl, (C3-C?%;ycloall,<yl,éCl-CZ)aIkerne-R'; 5 R5 is H, halogen,
0-(C¢r@,aiﬁgg}w(@m§‘ﬁgba s 20w Afkntys) BKylene-Cesatkgleneqelisye More

ook ARSI BREO MR oo

O-(C-CO)KiHR:(T0-RG mikbRY, ateeinde(iendey)tydbalagh (BheChjalkylene-
C3-Cg)cycloalkyl, (C1-Cg)alkyl, or (C1-C3)alkylene-R'; R7 and R8 are

(Ca-raeERA P e R KAl SIER, BN e (ed. Eayalg e are

. I ! lepe-tCh-(10) i~ (CA- ne-R’,

B A R S S T A

(C3-03)=@8allkyt; Most preferably, Ry is H, halogen, (C1-Cg)alkyt or (C3-Cgjcycloalky

and Rg is H. Especially preferred, R7 and Rg are H.

Rg is preferably halogen or (C1-Cg)alkyl. More preferred, Rg is Cl, F, methyl or ethyl.

Preferably, nis 0, 1, 2 or 3. More preferred, nis O or 1. Most preferred, nis G.

The linker group L may be bound to the cyclohexyl ring in any position via a cyclohexyl
ring carbon atom and may thereby form the cis- or the trans-stereocisomer of a
compound according fo the invention.

in a preferred embodiment, L is attached fo the 4-position of the cyclohexyl ring

N
L

(Roln or

L is attached to the 3-position of the cyciohexyl ring
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nis 0 or 1; and 20 L is 0 or O-methylene; wherein RI, R2, R', R", Rx and
Ry are as defined above; 25 or their pharmaceutically acceptable salts
and/or stereoisomeric forms and/or physiologically functional derivatives.
A most preferred embodiment of the present disclosure is a compound of
the formulae (1), (1), (II) or (II') whereft830 16 R3 is H, halogen, ON,
(C1-C6)alkyl, (C1-C2)alkylene-R' or NHR"; R4 is H, halogen, CN,
(C1-C4)alkyl, (C3-C6)cycloalkyl, (C1-C2)alkylene-R"; 5 R5 is H, halogen,
CN, NOZ2, (C1-Cé)alkyl, (C2-C6)alkgpyl, RRg'
(C1-C6)alkylene-(C6-C10)aryl, (C2-C6}a1/kenylene-(C6-C10)aryI,
(C1-C6)alkylene-(C5-C10)heterocyciyl, NH-R'; R6 is H, (C3-C6)cycloalkyl
or (C1-C4)aikyl; 10 R6'is H, (C3-C8 lkyl, (C1-C8)alkyl, or
(C1-C3)alkyiene-R'; R7 and R8 are i ndently of each other H,
halogen, CN, NO2, (C1-C6) Coyalkenyl, R',
(C2-C3)alkenylene-(C6-C10)aryl, (C1-C3)aliyipne-R', 15
NH-S02-(CI-C6)alkyl, or S02-NI-12; R9 is halogen or (C1-C4)alkyl; nis O ;
) and 20 Lis O; wherein R1, R2, R', R", Rx and Ry are as defined above; or
in allfhair stereeiRAneeRIlPER e ptable salts and/or sterecisomeric forms
and/or 25 physiologically functional derivatives, In another most preferred

embodiment of the present disclosure is a compound of the formulae (1),
In anesnesialyprefgershembodiment, L is attached to the 4-position of the cyclohexyl

ring.

Preferably, L is O-methylene, O-ethylene or C. More preferably, L is O-methylene, O-

ethylene or most preferred O attached to the 4-position of the cyclohexyl ring.

Most preferably, L is O.

in preferred embodiments of the present disclosure one or more or all of the groups

contained in the compounds of formulae (1) or (I') can independently of each other

have any of the preferred, more preferred or most preferred definitions of the groups
specified above or any one or some of the specific denotations which are comprised by
the definitions of the groups and specified above, all combinations of preferred
definitions, more preferrad or most preferred and/or specific denotations being a
subject of the present disclosure. Also with respect to all preferred embodiments the
disclosure includes the compounds of the formulae (l) or (I’ in all sterecisomeric forms
and mixtures of stereoisomeric forms in all ratios, and/or their physiologically
acceptable salts.

A preferred embodiment of the present disclosure is a compound of the formulae (1),
(1, (1) or (II') wherein

Ra is H, halogen, CN, (C4-Cglalkyl, (C1-Cglalkylene-R’, OH, O-R”, NHp, or NHR";
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30 R3is H, halogen, (C1-C6)alkyl; 17 R4 is H, halogen, (C1-C4)alkyl; R5
is H, halogen, (C1-C&)alkyl; 5 R6 is H, (C3-C8)cycloalkyl, or (C1-Cg)alkyl;
R6' is H, (C3-Cg)cycloalkyl, (C1-Cg)alkyl, or (C1-C3)alkylene-R'; R7 and
Rg are independently of each other H, halogen, CN, (C1-C6)alkyl or
S02-NH2; 10 Rg is halogen or (C1-C4)alkyl; nis O ; and 15 Lis O;
wherein R1, R2, and R' are as defingd above; or their pharmaceutically
acceptable salts and/or stereoisomeric forms and/or 20 physiologically
functional derivatives. As in any embodiment of the disclosure, in the

R4 is Pracgidifisne iyapaimedis, Whicls gaiikgin(frefEg s civalieyhriar@g)atipiene-R’;
preferred or exemplary definitions of compounds according to the
disclosure, one or more or all of the groups can 25 have any of its

Rs is PoigisR@nTere Nekeried-oostinreiared griirsionsepecified above or

any one or some of the specific denotations which are comprised by its
(C1-Captitivions 46¢-arepipndifi6e dbpiakeovEnsithayle aty@i¥eeptable salts of

C unds, Qf the formulae (1). an oth ,thelr i
1 S S R R SRS PhF SO e SR g et
NH-SER0L342 HIQT/EERIARIIONEAC (08-67 D(IKINT PBgsalddl (LAEHIRH or

Because of the physical and chemical stability and the solubility,
COYoriarémpalivljiven 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
Rg aratilghaethiyidatfendeativlpf sach other H, (C3-Cgleycloalkyl, (C1-Cg)alkyl,

(C4-Cg)alkylene-R’, (C4-Cg)alkylene-O-(C1-Cglalkyl, (C1-Cgalkylene-O-R,
(C1-Cglalkylene-CH[R ]2, (C4-Cg)alkylene-C(O)NHz, (C4-Cglalkylene-C(O)NH-R’, or
(C4-Cglalkylene-C(O)N[R'l2;

R7 and Rg are independently of each other H, halogen, CN, NO2, (C1-Cglalkyl,
(Co-Cgalkenyl, R', (Co-Cg)alkenylene-(Cg-Cqplaryl, (C1-Cglalkylene-R', NHz, NH-R,
NH-800-{C4-Cglalkyl, NH-802-R’, SO2-NHp, SO2-NHR/, NH*C(O)-(Cai-Cs)aiky%, NH-

* C(O)}-R, G(OIN[(C1-Clalkyllz, C(O)OH or C(O)O-(C1-Celalkyt

Rg is halogen or (C4-Cglalkyt,
nis 0,1, 2; and

L is O or O-(C4-Cajalkviens;
wherein R4, Rz, R, R”, Rx and Ry are as defined above;

or their pharmaceutically acceptable salts andfor sterecisomeric forms and/or
physiologically functional derivaiives,

A further preferred embodiment of the present disclosure is & compound of the

formuiae (D), (1), (1B or (II') wherein
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5 hydrochloric acid, sulfuric acid, phosphoric acid or of carboxylic acids or
sulfonic acids, for example as hydrochlorides, hydrobromides,
phosphates, sulfates, methanesulfonates, acetates, lactates, maleates,
fumarates, malates, gluconates, and salts of amino acids, of natural
bases or carboxylic acids. The preparation of physiologically acceptable
salts from compounds of the formulags(l) and (I) which are 10 capable of
salt formation, including their stereoisomeric forms, takes place in a
manner known per se. The compounds of the formula (I) form stable

.. alkali l, me. e} [ SHbsfi -ammonium salts

R3is \;%vli’tﬁ%a %?}‘eggbéai?js%%zmgﬁ ’E(;/%?o% %%?%%r%%sﬁaé‘;%ﬁérbonates,

alcoholates and ammonia or organic bases, for example trimethyl- or

Re s R R S e e

arginine. Where the compounds of the formulae (1) or (I) have basic
._groups, stab id.addjtion salts cap.al e, prepared with strong acids.
R5 s SRRl ha Ao S A oAATON 42t of the

(C 1-COmRYIES eflite, ventien ArsesalienliBaspicagidasuch as

hydrochloric acid, hydrobromic, phosphoric, metaphosphoric, nitric and

(C1-Crifliidensd OnGnghbeierganrhdchis sublinas, ihirekd AblE; ataialyidor
zenesulfonic, benzoic, citric, ethanesulfonic, fumaric, gluconic,

C(O)lgﬁy%aﬁ%,ai%%%%ic, lactic, lactobionic, maleic, malic, methanesulfonic,
succinic, p-toluenesulfonic and tartaric acid. Salts with a physiologically
unacceptable anion such as, for example, triflugroaceta ikewise

Re 2R By AR HE TR E B T SRR ABGHI P.

© 1-6 s;amgﬁéq@n or purifi_cation of pharm_ace_utically a_lcce_ptable salts and/or
for usé in nontherapeutic, for example in vitro, applications. The term

"physiologically functional derivative" used herein refers to any 30

R7 o P L e o R Bh e W i A G B 21/

(C2-TpaenlysLR (5;105)4KEA0RHOIZAT POEAAPEDOERMNEHENEOR, NH-R', NH-

example, a human is able to form (directly or indirectly) a compound of the

SO216rambis)@ldr oy r2hiBesive metabolite thereof.
Rg is halogen or (Cq—C@aEky!;

nis 0 or 1; and

L is O or O-methylene,

wherein R4, Ry, R, R”, Rx and Ry are as defined above;

or their pharmaceutically acceptabie salts and/or sterecisomeric forms andfor
physiologically functional derivatives.

A most preferred embodiment of the present disclosure is a compound of the

formutae (1), (1), (i) or (1"} wherein
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Physiologically functional derivatives include prodrugs of the compounds
of the 5 invention, as described, for example, in H. Okada at al., Chem.
Pharm. Bull. 1994, 42, 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 a compound of the formula (1) or (I')
in the form of their 10 racemates, ra ic mixtures and pure enantiomers
and to their diastereomers and mixtures thereof. If radicals or substituents
may occur more than once in the compounds of the formulae (1) or (I),
. the%aé/ all Eﬁdigenéggt%&f@e_ n a§ el pﬁay ,t&eﬁﬁged meaning and
R3Sy BRtEAY - ditepdRit v 80@%}2u R ihe invention may also
exist in various polymorphous forms, for example as amorphous and

_ crystalline polymorphous forms, All pglymorphous, forms ., of the .
Ra 1o Eor RIS SRR E AN R et R BIRHER R Brtor
and are 20 a further aspect of the invention. All references to
"compound(s) of formula ()" or to "compound(s) of formula (I')" hereinafter

Rs5 isrdidralogem Sdunti@y ofGHicGaimltvad to-GaidkarybfKribed above, and
heir physi icall bl igjogicall

R A e G s Tarai THe Ay and e

(C1-CHIE96AOSEQUIT, AlihdeneouiglitNeREy 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, where applicable. This also

Re is3Ples-E AR @b R ¢oup,0cgyEHs@E a substituent on another group, for
© exa!mp e i%ygn alkbﬁgy groug (gialkyl), S-alkyl or a -O(Cj-C6)alkylene-O-,
an alkoxycarbonyl group or an arylalkyl group. Examples of alkyl groups

s it LR ko oL

ers of all these groups, isopropyl, isobutyl,
1-methylbutyl, isopentyl, neopentyl, 2,2-dimethylbutyl, 2-methylpentyl,

Ry andi5s MRS é%O&%Qéﬁ%Héﬁgﬁwwﬁéﬁ!m?'ﬂstlz,At@é@g}m@t,

may * if ot otherwise s enated once or morég, e.g.
{Co-Cg)alkenyl, R', (Co-Cajalkenylene~(Cg-C1p)aryl, (C4-Cylalkyiene-R’,
NH-805-(C4-Cgalkyl, or SO2-NHz;

Rg is halogen or (C4-Cg)alkyti,

nis0:and
LisO;

wherein Rq, Ry, R, R”, Rx and Ry are as defined above;

or their pharmacautically acceptable salts and/or stereoisomeric forms and/or
physiologically functional derivatives.

in another most preferred embodiment of the present disclosure is & compound

of the formuiae (1), (1), (I1) or (1) wherein

Rz is H, halogen, (C4-Cg)alkyt;
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alkyl groups may be fluorinated, e.g. perfluorinated. Examples of
halogenated alkyl 5 groups are CF3 and CH2CF3, OCF3, SCF3, or
-O-(CF2)2-0-. Alkenyl are, for example, vinyl, 1-propenyl, 2-propenyl (=
allyl), 2-butenyl, 3-butenyl, 2- methyl-2-butenyl, 3-methyl-2-butenyl,
5-hexenyl or 1,3-pentadienyl. 10 Alkynyl are, for example, ethynyl,
1-propynyl, 2-propynyl (= propargyl) or 2-butenyl. Halogen means fluoro,
chloro, bromo or iodo. (C3-C8)cyclo§ﬁyl groups are cyclic alkyl groups
containing 3, 4, 5, 6, 7 or 8 ring 15 carbon atoms like cyclopropyl,
. cyclobutyl, cyclopentyl, cyclohexyl or cyclooctyl, which can also be
Rgts ﬁﬂ"ﬁfﬁﬁéa’ feivdr46H&n 1 or 2 double bonds (unsaturated cycloalkyl
groups) like, for example, cyclopentenyl or cyclohexenyl can be bound via
any carbon atom. 20 A iCG-ClO)aryI group means an aromatic ring or a
Rs is fhdalegem (ckelitises two aromatic rings which are fused or
otherwise linked, for example a phenyl, naphthyl, biphenyl,
tetrahydronaphthyl, alpha- or beta-tetraion-, indanyl- or indan-1-on-yl
Rg is dto(Pa-BmicoatryCorcdHaakedrstip is phenyl. 25 A
(C5-C10)heterocyclyl group means a mono- or bicyclic ring system which
comprises, apart from carbon, one or more heteroatoms such as, for
Rg' issdanipieC g)gydin2iay!3 (DitrOgimiiatoms(Q L2 )slygenains, 1 or 2 sulfur
atoms or combinations of different hetero atoms. The heterocyclyl
residues can be bound at any positions, for example on the 1-position,
Ry ardiRgilen irippaiioentlyrisition oieosiiomnibgessith, (Gpdsgjeliprad SO2-NHz;
position. (C5-C10)heterocyclyl groups may be (1) aromatic [= heteroaryl
groups) or (2) saturated or (3) mixed aromatic/saturated. 21 Suitable
Rg Es(ggt%ég)gg@?@gﬁg; ,ups‘include acridinyl, azocinyl, benzimidazolyl,
benzofuryl, benzomorpholinyl, benzothienyl, benzothiophenyl,
benzoxazolyl, benzthiazolyl, benztriazolyl, benztetrazolyi, benzisoxazolyl,
nis Obegﬁasothiazolyf, carbazolyl, 4aH-carbazolyi, carbolinyl, furanyl,
quinazolinyl, quinofinyl, 4H-quinolizinyl, 5 quinoxalinyl, quinuclidinyl,
chromanyl, chromenyl, chromen-2-onyl, cinnolinyl, decahydroquinolfnyl,
Lis @’I—I,6H-1,5,2-dithiazinyl, dihydrofuro[2,3-b]-tetrahydrofuran, fury!,

wherein R4, Ro, and R’ are as defined above;

or their pharmaceutically acceptable salts and/or stereoisomeric forms and/or
physiologically functional derivafives.

As in any embodiment of the disclosure, in the nreceding embodiments which
contain preferred, more preferred, most preferred or exempiary definitions of
compounds according to the disciosure, one or more af all of the groups can
have any of its preferred, more preferred, most preferred definitions specified
above or any one or some of the specific denotations which are comprised by

its definitions and are spacified above.

Physiologically acceptable salts of compounds of the formuiae (1) and (') mean both

their organic and inorganic salis as descriped in Remington's Pharmaceutical Sciences
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furazanyl, homomorpholinyl, homopiperazinyl, imidazoffdinyl, imidazolinyl,
imidazolyl, 1 H-indazolyl, indolinyl, indolizinyl, indolyl, 3H-indolyl,
isobenzaofuranyl, isochromanyl, isoindazofyl, isoindolinyl, isoindolyl,
ng&aﬁ’i%ml (benzimidazolyl), isothiazolyl, 10 isoxazolyl, m&%ﬁ% Emmme
naphthyridinyl, octahydroisoquinolinyl, oxadiazolyt, 1,2,3- oxadiazolyl,
1,2,4-oxadiazolyf, 1,2,5-oxadiazolyf, {i83,4-oxadfazolyl, oxazolfdinyl,
oxazolyl, oxazolidinyl, pyrimidinyl, phenanthridinyl, phenanthrolinyl,
phenazinyl, phenothiazinyl, phenoxathiinyl, phenoxazinyl, phthalazinyl,

(17thRIBRIGE D gRIRRHEINYbe B0 ERdaRiR ML PIEIvEI RYdRYEPRWaZERblity and
the By RIABERSIE i BRI S ARSI 5 R OR e facsim
, ; , Myt - pyridyt; '

caicitﬁWEﬁiﬂEMsrﬁgrgmwk;m{%ﬁilaﬁbé M—gg«@@lybrr?@mfy@rm mtirraﬁa to salts of

urany], tetrahydrqisoguinoffnyl, tetrahydroguinolinyl, 6H-1.2 5:thfadazinyl, .
L A e
hyd { iaoid, plybritetrzid ay eEngtidyddgbifonic acids,
fy r SIS BORalZddl ARNISe-IRIRTRIRpAS:E0 afaL 2- and
or e’?—'ﬁ'ﬁ?e%y? Mryr gaﬁﬂs?ﬂ)tﬁﬁor -an %fagryéﬁ so included are the
metheorssumaties, Reetaties, Halass corpiendiymaraieamplalaiesxylacogates, and
satts SFERIHIACRUORF hARRS KCss CriRSIRRE YA LOTHL BRAADARTH 6P

ree carbon atoms or on nitrogen atoms%% Preferred examples of i
physigsncatiyrraertgblgl spdsifions epapoHIARyP, Syridrmpliamilams (1) which are

capaB¥ AUk HRRARMIYhRMIRI I SiResgse MBRAOaBIERYAce in @ manner
benzofuryﬂ[i quinofinyl, tetrazoly! and triazolyl. 30 (C6-C10)aryl and

knowgser $6)He eRRpHERs P R d BBl oHapis R seemmEl alsplige earth
meta$ebSiititerIANSdMatsdisnasdyisuiehle aiavpadndrperdrsiucelasted

i R O M8 O CIOREL SOl IR B o
exanRNHACONGH CbiE ikt O eldra 6 lisiRa(CRabe o tadiginolamine,
conf Sl G PN SO i g gpie. ver
the q@2pCa)dkenhhe Garadpskimi (I') have basic groups, stable acid addition saits
can also be prepared with strong acids. Suitable pharmaceutically acceptable acid
addition salts of the compounds of the invention are salts of inorganic acids such as
hydrochioric acid, hydrobromic, phosphoric, metaphosphorie, nitric and sulfuric acia,
and of organic acids such as, for example, acetic acid, benzenesulfonic, benzoic, citric,
ethanesulfonic, fumaric, giuconié, glycolic, isethionic, lactic, lactobionic, maleic, malic,

methanesulfonic, succinic, p-toluenesulfonic and tartaric acid.

Saits with a physiologically unaccepiable anion such as, for example, trifluorcacetate
fikewise belong within the framework of the invention as useful intermediates for the
preparation or purification of pharmaceutically acceptable salts and/or for use in
nontherapeutic, for example in vitro, applications.

The term “physiologically functional derivative” used herein refers fo any
physiologically tolerated derivative of a compound of the formulae (1) or (I') of the

invention, for example an N-oxide, which on administration to a mammal such as, for
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O-(C1-C6)alkyl, O-C(O)-(C1-C6)alkyl, O-C(O)-(C6-Clo)aryi, 5

0O-C(0)-(C5-C10o)heterocyclyl, PO3H2, SO3H, S02-NH2,

SOZNH C1l-C6)alkyl, SO2N[(C1-C6)alkyl]2, S-(C1-C6)alkyl;

WO gy 6 %S%ﬁkylene (C6-C1 O)aryl, S-(C 1-C6)alkylene-(C5- éCT/ EP2006/007140
10)heterocyclyl, SO-(C 1-C6)alkyl, SO-(C1-C6)alkylene-(C6-C1 o)aryl,
SO-(C1-C6)alkylene-(C5-C 10)heterggyciyl, S02- (C1-C6)alkyl,
502-(C1-C6)alkylene-(C6-Clo)aryl, 10 502-(C1-C6)alkylene-(C5-C
10)heterocyclyl, S02-NH(C1-C6)alkyiene-(C6-C16)aryl,

examg%z A hiarCe )athy IRNRaGq Jdhrddipetarnivstily) a compound of the formula (1)

02-N[(C1-C6)a C1-C6)alkyiene- (C6-C10)aryl],

or (I >§6?N e ﬂ%’{%& lkylene-(C5-C10)heterocyciyi], S02-N[(C
1-C6)alkylene- (C6 -C1 O)aryl]2 S02-N[(C 1-C6)alkylene-(C5-C 10)

roc 2,1 H NH2, NH-(C1-C6 [, N[(C1-CQ)alkyl]2
Phy SRR (LB AT i e 4 L PR RS e S
invenibh CAON4 5624 Ditresamoopbly [N - Cﬂ(@meﬁléicm@ml?harm- Bull. 1894, 42,
-C(0)Q-(Ch- teropye (. _—
S?wsﬂ%%hﬁf%é{é%%ﬁ%% ﬁg%%{ﬂz%?%ﬁ? %1%%'1 iy @é}f N nvention.
Thespl HrStRgE DO Ry IMEE- B0 BTDEO1 O%ry!,
NH-S02-(C5-C1l1o)heterocyclyi, N(C1-C6)alkyl-C(O) 20 (C1-C6)alkyl,
N(CL CE)alkyl C(O)O-(CLCE)alkyi, N(C1-CE)alkyl- C(O) C6-C10)aryl,
The iRyentionsJal ﬁ{@ FRRIOEPAAT N oreIaI 2 ) oo foTp)akeir
racefVhfel GRIBHI- RN (GGl eteramieits and to their diastereomers and
N(C1-C6)alkyl-C(O)-NH-(C1-C6)alkyl], N(C1-C6)alkyl-
mixtires hQI$YE6-c10)aryl, N(C1-C6)alkyl-C(O)-NH-(C5- ClO)heterocycIyI
N[(C 1-C6)alkyl]-C(O)-N[(C 1- C6)a|ky1]2 25

1-C 0)-N[(C1-C6)a C6- Clo)ar
if racll\gé%)%r@ﬁ?é@?r’% éa& eg?glrk | B(fﬁ epeﬁa%#vp?\ﬁres of the formulae
(1) orXiG.aredkyij(8))- Nﬁé}feﬁﬁérmyaoj@ﬂ)e another, have the stated meaning and he
] C(O)-N[(C5-Clo)heterocyclyl]2,
'de“%gcé g%?g%l] _C(0)-(C1-C6)alkyl, WO 2007/012422
PCT/EP2006/007140 23 N[(C5-C1 o)heterocyclyl]-C(O)-(C1-C6)alkyl,

The %ﬁgﬁa% Uk G DR 59%%’)&%’Exrst in various pol mo hous forms, for
N[(C5 ClO)heterocyc i]- C(O (C1-C6)alkyl, N arylg) ‘) 6 Cl0)aryl,
example as amorphous an crysta Eme poiymorphous orms. All polymorp ous forms

of the compounds of the invention belong within the framework of the invention and are
a further aspect of the invention.

All references to “compound(s) of formula (I)” or to "compound(s) of formula (')
hereinafter refer to compound(s) of the formulae (1) or (I") as described above, and
their physiclogically acceptable salts, solvates and physiologically functionai
derivatives as described herein.

The term alkyl and the corresposponding alkylene substituents are undersiood 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, where applicable. This also applies if an atkyl
group occurs as a substituent on ancther group, for example in an alkoxy group
(O-alkyl), S-alkyl or a -O(C4-Cg)alkylene-O-, an alkoxycarbonyl group or an arylalkyl
group. Examples of alkyl groups are methyl, ethyl, propyl, butyl, pentyl or hexyl, the n-
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N[(C5-C1 o)heterocyclyl]-C(O)-(C6-C10)aryl,
N[(C6-C10)aryl]-C(O)O-(C6-C10)aryl,
N[(C5-C1lao)heterocyclyl]-C(O)O-(C6-Clo)aryl,

Wﬁ[%i‘f’é ¥1BFaryl]-c(0)-NH-(C1-C6)alkyl, 5 PCT/EP2006/007140
N[(C5-C10)heterocyclyl]-C(O)-NH-(C1-C6)alkyl,
N(aryl)-C(O)-NH-(C6-C10)aryl, N[(gé-CI
o)heterocyclyl]-C(O)-NH-(C6-C1 o)aryl, N [(C6-C 10)aryl]-C(O)-N[(C
1-C6)alkyl12, N[(C5- ClO)heterocycIyI] C(0)-N[(C1-C6)alkyl]2,

con ARSI MG SOl ey reon
2, 2-dimKbBty) 2yTetiopad s3enelayipeptyl, isohexyl, sec -butyt, tert-butyl or tert-

N
pentyl K&g gﬁ%}gﬁé Gqéf%%gﬁh\g%gsﬁééggﬂ?h%&%%nce or more, e.g.

I C6-C1
alkyl qtggﬁ@mw&e@wem%m&a@m&%@é é & (%?83W9)énated alicy!

group@ e e ERe(ES; Gophetapgyelyiovwbersja-he (C6-Cl0)aryl or
(C5-C10 heterocyclyl may be substituted one to 3 times 15 by halogen,
OH, N02, CN, O-(C1-C6)alkyl, (C1- C6)a|kyl NH2, NH(C1-C6)alkyl,

Alken?l[é%l 6P )a8lkMe SAAGHS. Al e G( G- 5Ky 208REAYI, 3-butenyl, 2-

Co)alkylene-O- ( 1 C )alkyl, (C1- alk iene-O- (C6 Clo)aryl,
methyb2QutersakynstBY e ) Ky %?Wr%‘ it (EBIBY RV vicinally
substituted by a O-(C1-C4)alkylene-O group whereby a 5-8-membered

Ay 6 RSy ey DI PG (L4 CORAGUNGY 2 DLty

(C5-C10)heterocyclyl groups may not be further substituted by an aryl or
heterocyclyl contai g fsu ituted, preferred substituents for
Halo ”81%} gPduﬂfP [8 zf)’algaﬁ’o (C1- C4)alkyl, 0-pheny,
C(0)O-(C1-C6)alkyl, C(O)OH, C(0O)-(C1-C4)alkyl, halogen, NO2, 25
(
Cx CRRe e T L Rt & 0. 7 or e ng
carbcﬁ(ﬁ%é@k@?,b@d@ﬂ%ﬁ(@WM[@@WWI@CIohexyl or cyclooctyl, which

e S TSN S S e v i

grouii) (B C&) akar(ls- Qa@%wntwyhaym@!omwégﬁammb@wavia any carbon
atomO-(C1-C4)alkylene WO 2007/012422 PCT/EP2006/007140 24 O group

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

A (Cg-C1g)aryl group means an aromatic ring or a ring system which comprises two
aromatic rings which are fused or otherwise finked, for example a phenyl, naphthyl,
biphenyl, tetrahydronaphthyl, alpha- or beta-tetraion-, indanyi- or indan-1-on-yi group.
A preferred (Cg-C1p)aryl group is phenyl.

A (Cs-Cqg)heterocyclyl group means a mono- or bicyclic ring system which comprises,
apart from carbon, one or more heteroatoms such as, for example, e.g. 1,2 0r 3
nitrogen atoms, 1 or 2 oxygen atoms, 1 or 2 sulfur atoms or combinations of different
hetero atoms. The heterocycly! residues can be bound at any pesitions, for example on
the 1-position, 2-position, 3-position, 4-position, 5-position, 8-position, 7-position or 8-
position. (Cg-C1g)heterocyclyl groups may be (1) aromatic [= heteroaryl groups] or (2)

saturated or {3) mixed aromatic/saturated.
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benzohun/l bRRARTAOR AAUNASRRMZ2IRIRTY) 0 SRBRODIPR

 1H-incRBAkh RRRAC

oxygen atoms are attached to. More preferred substituents for
(C1-C6)alkylene-(C6- C10)aryl are halogen, (C1-C4)alkyl especially CH3
or CF3, O-(C1-C4)alkyl especially O-CH3, or S02-(C1-C4)alkyl especially
S02-CH3 or S02-CF3. 5 In monosubstituted phenyl groups the substituent
can be located in the 2-position, the 23-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-positior!, _
Suitab&XPgltigyhaiérpogitigng@dpsositiite @ ddingitierotinghsenzirogeeoly,
carrying three 10 substituents the substituents can be lpcated in
s 2 e ion,
benztifth A D-BOsHAR=JIDE BERYRFINEBEAelatnaieipheaygsotinazolyl,
correspondin‘%ly apply to divalent groups derived ,frﬁpwé%he%\/l }%;0 s, lLe. lizinv]
carbazHkndiBhe AR B DRLIEs THIRRY o8z B UK S MBIz
quineﬁaﬁrﬂh%d@tﬁ}&h}b#ﬁtwh ﬁ?@-lcﬂﬂgm@ﬁye &t&tﬁml o elsg, cinnolinyt,
corréspondingly apply to the aryl subgroup in aryla roups.
decangsEaApIBR Y AR TARSTEne ArOPE ARk S Il Rl R HAA P uran, fury.
furazaFHRSHEHRAIBHIL A ShbSISsR e NAN AR ieinliierimiithaibug, aredazoly!,
bénzyl, 1-pheny|e,@lene, 2-phenylet

Ny lene, 3- phenylpropylene, .
eingelaini. i, FEr P L. SeRe CRakRYl isochromany
isoindB&J f‘?Qoﬁ#@cﬁmyﬁ,";%%ﬁ%d@ﬁ'@é@ihﬂéﬂ!e%ﬂyéﬁﬂrﬂﬁﬁﬂﬂaﬂ‘@!(%ﬁﬁ)ﬂbm,

) O-(C1-C4)alkyl, (C1-C4)alkylene-phenyl, halogen, . .
isoxaqR Y MR GREAOAIRYI, Q8 RRa By, oxadiazolvl, 123
oxadidednHakulensdhi4ei 1 ChiabodkadrAsia: CLe)arykarherein thxazolidinyl,
C6-C10)aryl may be further substituted b Cl-C4)all%l%25 .
oxaz{1 ARG T K)oy G ey PRI} POERRR A
phendfisiasiy sHRstisiathinng Prérbiabiale ipRen@iaxioyn viperebingl, piperidinyl,
) 5-8-membered ring is formed together with the ¢ tggo atoms the ?xggen vl
prolingl BB A REREY \oPYRY pRYEARARY S PSRRI Y- PYTazony!, pyrEzoiyl
pyridd&iRy Wﬂgpyﬁh&@é&ﬁ%ié@ ylidofativberckalopristiigroles, pyridiny!,
2007/012422 PCT/

EP2006/007140, 25 The eral and d
Pyricd BYEHHEY o PUESIfaY HRITE 52 wyw“’@?élowﬁ&rwf’{g?% yarofurany!

tetrahydroisoguinoiinyl, tetrahydroquinolinyl, 6H-1,2 5-thiadazinyl, thiazolyl, 1,2,3-

thiadiazolyl, 1,2,4-thiadiazoly!, 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, thienyl, triazolyl,

tetrazolyl and xanthenyl. Pyridyl stands both for 2-3- and 4-pyridyt. 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, 1-0xy-2-, 3- or 4-pyridyl.

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

nitrogen atoms.

Preferred exampies of (Cs-Cqg)heterocyclyl residues are pyrazinyl, pyridyl,

pyrimidinyl, pyrazolyl, morpholinyl, pyrrolidinyl, piperazinyl, piperidinyl, thienyl,
benzofuryl, guinolinyl, tetrazolyl and triazolyl.

(Cg-Cqpyary! and (Cx-Cqp)heterocyclyi groups are unsubstituted or, if not otherwise

stated, substituted one or more times by suitabie groups independently selected from

‘halogen, CF3, NO, N3, CN, C(O)-(C1-Cg)alkyl, C(O)-(Ce-Croyaryl, COOH, COO(C1-
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groups may be combined with the general and preferred definitions of R1,
R2, R3, R4, R5, R6, R5', R7, R8, Rg, n and L as described above. 5 The

W %&, tllzrk\égnnon therefore also relates to the compounds of E%?E@J{Qﬁf@lm%m
z% 0 nd/or their physiologically acceptable salts and/or”

stereoisomerlc forms for use as pharmaceuticals (or medicaments), to the
use of the compounds of the formulae (1) or (I') and/or their
physiologically acceptable salts and/or stereoisomeric forms for the
production of pharmaceuticals for the treatment and/or prevention of

Ce) ai»@kﬁos ) epsKFiatsdowshIRNodaREE PTKEIRNE Koase ghadiiaty!,

phoryfation of myosin light chain phosphatase, i.e. for the treatment

(Cq- C@idmﬂp@\ﬂeﬁaﬁi&m’%&tér@dnc@)ﬂmﬁaﬁrWﬁeffémﬁﬁia%’Lﬁﬁﬁ NH(C1-

yp retino I der,
0@33 SN ER it de i s ee A
E%Wmdﬁ@ﬂ Iopeippn-a1esH Gyl egjaciiemic diseases,
emic 15 organ failure (end or%an damage) f|br0|d lung, fibroid liver

ocm@?mm etgrreyithy Gratiali &@a | h (01— g)alkyl,
SOzﬂEﬁ&a&%ﬁ%ﬁEyﬁ'@Zﬂ%ﬁ RS TE Lo aRR R et

SrikplRsEUCKER Hmeadsy:ﬂmasez(mam)amt resplratory distress

syn rome, thrombotlc disorders, stroke, cerebral vasospasm, cerebral 20

SO- (cscmw-@g GealaphSOkn: %elﬁ&!%ﬁ%&éﬁ é@éﬁ%ﬁfﬁ*@f%ﬂrd’so?

e

static hypertrophy, diabetes
SO 2204 -CuNHgRIRREOY-UiphtiewrotptiioBOsy (B eChlatidleres¢Ce-C10)aryl,

restenosis, atherosclerosis, inflammation, autoimmune diseases, A

S02-d¥tiEriaty alipae-GatebpebatepRYEL Y&rﬁﬁa&@&m&@ﬂm@%fﬁ&‘kV‘eﬂe-

(o e LV L s o o ey

sogm@m%g@@hpﬁ@grm@@)afﬂjgeases in humans is a preferred
embodiment but also warm blooded animals such as cats, dogs, rats,

SO21liEet e akuy b reatetoMFe SR RYEBmpounds of the present
CNHHRRINID RROEDIZERAG CIEE ARBKRIAA NREC (0)-(C1-Ca)alkyl,
NH-C(0)O-(C1-Cg)alkyl, NH-C(O)-(Cg-Cqg)aryl, NH-C(O)-(Cs-C1p)heterocyclyl, NH-
C(0)O-(Cg-C1plaryl, NH-C(O)O-(C5-C 1 p)heterocyclyl, NH-C(O)-NH-(C1-Cg)alkyl, NH-
C(O)-NH-(Cs-C1p)aryl, NH-C(O)-NH-(C5-C1g)heterocyclyl, NH-SO2-(C1-Cg)atkyl,
NH-S0-(Cg-C1g)aryl, NH-SOp-(C5-C1g)heterocyciyl, N(C1-Cg)alky-C(O)-
(C1-Ce)alkyl, N(C1-Ce)alkyl-C(0)O-(C-Ce)alkyl, N(C1-Cg)alkyl-C(O)-(Cg-C1p)aryl,
N(C4-Cg)alkyl-C(O)-heterocyelyl, N(C1-Cg)alkyl-C(O)O-(Ca-C1p)aryl, N(C1-Cg)alkyl-
C(0)0-(C5-C1g)heterocyciyl, N(C1-Cg)alkyl-C(0)-NH-(C1-Cglalkyl], N(C1-Cg)alkyl-
C(O)-NH-(Cg-Cqpraryl, N(C1-Cgalkyl-C(O)-NH~-(C5-C1g)heterocyclyl,

N[(C 1-Cg)alkyl]-C(O)-N[(C1-Cg)alkyll2,

N[(C 1-Cg)alkyl]-C{O)-N[(C1-Cglalkyl-{Cg-C1plaryl,

N[(C 4-Cg)alkyl]-C(O)-N[(C 1-Cg)alkyl]-(C5-C1g)heterocyclyl,

NI(C 1-Cpg)alkyl]-C(O)-N[(Ce-C1p)aryil2,
N[(C4-Cg)alkyl]-C(O)-N[(C5-C1p)heterocyclylfp, N[(Ce-C10)aryll-C(O)-(C1-Cglatkyl,
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The present invention furthermore relates to pharmaceutical preparations
(or pharmaceutical compositions) which contain an effective amount of at
least one compound of the formula (I) or (I') and/or its physiologicall
a(&%‘]ﬂfg\%%alts and/or stereoisomeric forms and a pharmé’ BjRp007140

acceptable carrier, i. €. one or more 5 pharmaceutically acceptable carrier
substances (or vehicles) and/or addifiges (or excipients). Optionally the
physiologically functional derivatives, including the prodrugs, of a
compound of the formula () or (I') may be utilized in the above mentioned

NIC4EER AR AL ObRIRACSMISTLOSRAAT RN Lo pagmasesisals Cap o,

istered orally, for examplé in the form of pills, tablets, lacquered \

N[(C@?Whmmakﬂ@@!@fﬁb@dﬁa%yhﬁﬂanm@(l@ﬁr(@_e&mtﬁswﬁ

t , , .
T T R e VL T
NCHSI R o163 oS oA MRSt

N[(Cinflipihetehotigoly/IFiitRddps(Tes Gaiphishtiarstis: 69) dére(tanEagsandr
topically, for ex in the f f oiptments, solutions or tinctures, or in

N[(C6‘tﬁémv‘é§§f%¥%g£§5@1&?f%Q?§ﬂQpac‘tié'ﬁ)sols or nasal sprays. 20 The

N[(Cgf@{@gg;ﬁp@@j)g@@{a@gc?@ ording to the invention are prepared in a

manrier known per se and familiar to one skilled in the art,

N[(C gHarmhctentcyly B 6pidblCincte Jalbidlan b idRareraiganiceénidil(C 1-Cg)alkyl]-
o q e b it f
(Co- S ATa NI o O SRy o e SR Ay A AR Sy ke

N[(C@f@ %%Qﬂ@@%@%@;ﬁ% ns as well as its (their) prodrugs. For the

production of pills, tab tablets and hard gelatin capsules it is
N[(Cpdssiplectsresys ¥irGHAMMI: taCtosia vl Ctaréh orat¥hivatives thereof,

o B IR R D G PR B S T B s igroove.
(C1-tigyiigmelicnat fgienbaspngd Ol pCIAGERDIESRT Ry Ritsionpsy,

for the production of solutions, for example injection solutions, or of

wheghiBRHReFepand ardCoraaiplercrsedl Bmnee sebsiditegpaadp 3 times
by halogen, OH, NO»o, CN, O-(C4-Cg)alkyl, (C1-Cpglalkyl, NHo, NH(C1-Cg)alkyl,
N[(C+1-Cg)alkyllp, SO2CH3, COOH, C(O)0-(Cq-Cg)alkyl, CONH3, (C4-Cg)alkylene-O-
(C1-Cg)alkyl, {C4-Cglalkylene-O-(Cg-Cqg)aryl, O-(Cq-Cg)alkylene-(Cg-C1paryl; or

=

wherein (Cg-C4g)aryl is vicinally substituted by a 0-(C4-C4)alkylene-O group whereby
a 5-8-membered ring is formed together with the carbon atoms the oxygen atoms are
attached to. Aryl or heterocyclyl substituents of (Cg-C4p)aryl and (Cs-Cqg)heterocyclyl

groups may not be furiher substituted by an aryl or heterocyclyl containing group.

If substituted, preferred substituents for (Cg-C4p)aryl groups are (C1-Cg)alkyt, O-(Cq-
04)aiky!. O-phenyl, C(O)C-(C1-Cg)alkyl, C(O)OH, C(O)-(C1-Cgialkyl, halogen, NO2,
SOoNHo, CN, SO2-(C1-Cylalkyl, NH-SC2-(C1-C4lalkyl, NHo, NH-C(C)-(C1-Cylalkyl,
(C3-Cg)eycloalkyl, (C4-Cglalkyl-OH, C(O)N[(C1-Cg)alkyllp, C(ONH2, N[(C+-
Cglalkyllo, (C4-C4)alkenylene-(Cg-C1g)aryi, wherein the (Cg-Cqg)aryt may be further
substituted by (C1-Ca)alkyl, (C1-C4)alkylene-0-(C4-Cglalkyl,
O-(C4-Cg)alkyl-{Cg-C1g)aryl, or may be vicinally substituted by a O-(C1-Cy)aikylene-
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polyols, sucrose, invert sugar, glucose, vegetable oils, etc. Suitable carrier
substances WO 2007/012422 PCT/EP2006/007140 27 for
microcapsules, implants or rods are, for example, copolymers of glycolic
Rt 3ttic acid. The pharmaceutical preparations normBfiy/EBao7140
about 0.5 to about 90 % by weight of a compound of the formula (1) or (I')
and/or their physiologically accepta Ig salts and/or their stereisomeric
forms. The amount of the active ingredient 5 of the formula () or (I') and/or
its physiologically acceptable salts and/or its stereisomeric forms in the

0 gro@?%%%e?'ggaé-%[m@% Hﬂ%ﬁgﬁggﬁé%{gﬁﬁﬂﬁ Qi eh @B 499 bms the

g, pr y from about 1 to & addition to the active

oxydengtsdishaiosttachecrigiderop Eledras subrtitysiisiitb gleatly s 1akylene-(Co-

table salts and/ i i f i _
1L CEIRRE b A CRE SEae L s e aap sty
o-cHgr sxawplec fiksssaifisisipamaty. bDsaTsidursastsmetting agents,

stabilizers, emulsifiers, preservatives, sweeteners, colorants, flavorings,
aromatizers, thickeners, diluents, buffer substances, solvents,

in motuhlERR-AUa/E RERE WRARIIRAL Bffesh Sallsdateltmitesinghgtion, the

osmotic pressure, coating agents or antioxidants. They can also contain
3-posiiieropink m&ma@%ﬁ%&amaa et dreppiindsingipreferred. Ifa
phenpliygialpainaibs ArsepBRirsalts ansd/eahpl pesteth B Taessilion, 2,4-position,
pharmaceutical preparation contains _two or more cpmpounds of the .
2 5-PRA Rl ELP QAU ( PE LB Tion SRR RAMA RSBy SRt R SRR ree
substiuasRabificovelinibphaumacel dgiedepiofReiod-thesitar2aB diipoal iR, 2,3,6-
preparagion. For e le, a highl t compaund with a shorter
pos:tga&%g?‘g %Sciﬁgﬁ’)%gygﬁ)g o |r¥5?39\/£$§{ Ffs?Fi)ﬁﬁ%%élcting compound of lower
potency. The flexibility permitted with respect to the choice of substituents

The U SPMAAURAS 8L RBHIAR) GrbhU daHBYLAIRAY SaRIPToaMRnt

over the lologica ) properties of thé compounds
grouppdanvshifaWsRRenséiaiains of surhedyimel whieh sRioaRdésuostituted or

subsFHRAEAIRHR dRyASKIi Ao REAGRSIOBE CAPPRAMEAE NP Gih@tdnts

and/or its physiologically acceptable salts and/or its stereisomeric forms,

also FRITETRARTHIHRIR SR ABSERATAIR IBRRARTIHRNG SFYB D tREpMPIes of
aryldiRpEaReYHsaPy @hich can also be unsubstituted or substituted in the aryl subgroup

as well as in the alkylene subgroup, are benzyl, 1-phenylethylene, 2-phenylethylene, 3-
phenyipropylene, 4-phenylbutylene, 1-methyl-3-phenyi-propylene.

If substituted, preferred substituents for (Cs-Cqg)heterocycly! groups are (C4-Ca)alkyl,
0-(C4-Ca)alkyl, {C1-Cyqlalkylene-phenyl, halogen, (C1-C4)alkylene-O-(C1-Cq)akkyl,
(C5-C4p)heterocyclyl, (C1-Cg)alkylene-N[{C1-Cgq)alkyllp, or (Cg-C1p)aryl, wherein the
(Cg-C1paryl may be further substituted by (C1-Cg)alkyl,
(C4-Cy)alkylene-O-(Cq-Cglalkyl, O-(C1-Cg)alkyl-(Cs-C1p)aryl, or may be vicinally
substituted by a O~(C4-C4)alkylene-O group whereby a 5-8-membered ring is formed

together with the carbon atoms the oxygen atoms are attached to. More preferred
substituents for (C5-Cqp)heterocyclyl groups are (C4-Cg4)alky! or halogen.
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prophylactically active ingredients. 30 When using the compounds of the
formulae (I) or (I') the dose-can vary within wide limits and, as is
customary and is known to the physician, is to be suited to the individual
W&ﬁ“&i’ﬁ%ﬁéﬁ] each individual case. It depends, for example, %ﬂqﬁg@ﬁﬂ%?ﬁ&‘w
WO 2007/012422 PCT/EP2006/007140 28 compound employed, on the
nature and severity of the disease tayge 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

The g}é%e%ﬁt%%a?été@aﬂs%&m}em@m@ge@wc@wcym icihemngdisekasydiy!

general, the 5 daily dose for achieving the desired results in an adult

groupseigtyi g oowbins kit fioergensral erol nteidved teGniiprg ieferBaR3. R4,
from abgut 0.1 tq about 50 mag/kg, in. particular from about 0.1 to about 10

R5, Régha); %7 e%8ht‘%858 Wﬁ% ﬁgld% %ftbgogd?%ﬁ/\é?ght). The daily dose can be
divided, in particular in the case of the administration of relatively large
amounts, intg several, for example 2, 3 or 4, part administra ior}s. As 10 ! .

The nisgantdByRARRGTSH FiRRvialRa RASHEP R4 BIPANES S e oZuiRe () or (V)

and/oINEFhOsiciowBR dedepiabing dally e dsticatisoinaribdomesdothese as
compounds of the formulae (1) orél' can tﬁgg%%r%s synt Segﬁh for

PharREAiiARde BN e PAnitShUOF othe P poURES - Sarticurar Orputae (Fy or
() asihenthsippaysialogidiy) actieptattecstidntanditcikiarembtanelsl éofiom forehe
campounds of the formula I, for I I 1on: ' or
prod R HR Ty s e (AR BB Gh Batbisge o
assodatadtsith Rantkingetfacdies Bboviipaseacdiniedishewmhpodatientaf gnyosin

light EWéin(ﬁng%%%é”E@%? HaRiB Ahe dRYeRHoD: PrclesRe S RifbeHision,

compoun the formulae (1) or (I') can be prepared according to the

pulmmiRing eensimficacetan hyoats IR UETNRRR M aNd plaUFRRRe IRRFRheral
circuo%gﬁl%n%% PN csesinsiramakphiseasuepanm) themretydisart
disease, angina pectoris, heart hypertrophy, heart failure, ischemic diseases, ischemic
organ failure (end organ damage), fibroid lung, fibroid liver, liver failure, nephropathy,
including hypertension-induced, non-hypertension-induced, and diabetic
nephropathies, renal 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, spinai cord injury,
Alzheimer's disease, premature birth, ereciile dysfunction, endocrine dysfunctions,
arterioscierosis, prostatic hyperrophy, diabetes and complications of diabetes,
metabolic syndrome, blood vessel restenosis, atherosclerosis, inflammation,
autoimmune diseases, AIDS, osteopathy such as osteoporosis, infection of digestive
tracts with bacteria, sepsis, cancer development and progression, €.g. cancers of the

breast, colon, prostate, ovaries, brain and lung and their metastases.

The treatment and/or prevention of diseases in humans is a preferred embodiment but
also warm blooded animals such as cats, dogs, rats, horses efc. may be treated with
the compounds of the present invention.
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coupling reaction are then removed by standard procedures. For example,
terr]'g-t;]utyl protecting groups, in particular a tert-butoxycarbonyl group
‘which is a protection form of an amino group, can be deprotected, i. e.

W ozk?%fﬁlezé%to the amino group, by 30 treatment with trifﬁo%%%ﬁ%"&%?&? 148
As already explained, after the coupling reaction also functional groups
can be generated from suitable precyysor groups. In addition, a
conversion into a physiologically acceptable salt or a prodrug of a
compound of the WO 2007/012422 PCT/EP2006/007140 29 formulae (1)

The pfisdMGAVNSRREOR TRENGR QUK QW B RGEESRSCH pRARIAIIGHERSEION

mixture containing a final compound, of the formula g% orfg' r ain
pharmpcamieal AeTPRBIeg UBHY crHalag, sfe Bhighiey g’f BIRREL WP
compSUSIPRARE ToRresRSERSIKMYWAdR Bssrjdlisddiusie accdmebkasafiteand/or

synthesized compound can be purlf}Fyd usinsgt [l known methods suc
r e

. h
stereolRORGES IR ANEHR RHEIBRSHAFE! VBT RE PR SERITh b&rSHRance  ©
pharmiiscadkunmatogpestly (ARiERLE} mnotitetoneditssphsdferatidities éof,

oxci ifor example, on the size, charge or hydrophobicity of the compound.
cip §mﬁ}arly, well known methods such as amino acid sequence analysis, 10

NMR, IR and mass spectrometry (MS) can be used for characterizing a

. CO und. oj. i i i i . i i
coto B ol ety e b

comppusdibktheafermuir o< Ko dqaosnetizrs Hothedhare Mmanioprdeses and
phar' %%nuq%&%%\lg}gﬁd}ggg XXI~HHF\F'F(/(/INYDY(@{)YXXXF
|

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

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

The pharmaceutical preparations according to the invention are prepared in a manner
known per se and familiar to one skilled in the art, pharmaceutically acceptable inert
inorganic and/or organic carrier substances and/or additives being used in addition to
the compound(s) of the formulae (i) or (I') and/or its (their) physiologically acceptable
salts and/or its (their) stereisomeric forms as well as its (their) prodrugs. For the
production of pills, tablets, coated tablets and hard gelatin capsules it is possibie to
use, for example, lactose, corn starch or derivatives thereof, talc, stearic acid or its
salts, etc. Carrier substances for soff gelatin capsules and suppositories are, for
example, fats, waxes, semisolid and liquid polyols, natural or hardened oils, etc.
Suitable carrier substances for the production of solutions, for example injection
solutions, or of emulsions or syrups are, for example, water, saline, alcohols, glycerol,

polyols, sucrose, invert sugar, glucose, vegetable oils, etc. Suitable carrier substances
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YYY CIOQ (=") (V) (Vi) | X F\/NH Y O (vii) Scheme 1: WO
2007/012422 PCT/EP2006/007140 30 A suitably substituted aldehyde,

Wf(c))rzeexl%mae‘le substituted by X or Y being independently from each other

Ry rogé_ ,%Ikyl, alkoxy or halide attached in a suitable posiﬁ&{%oﬂg’”w
reacted with a suitable compound such as for example an actal of
aminoacetaldehyde for example in apsolvent like THF, chloroform or
toluene under acid 5 catalysis by toluene sulfonic acid or another
appropriate acid to give imine (ii) wherein Q' can be for instance methyl or

for mistahy¥Riel iniBraganne ey diecddregifertal cariledsriodhgtycolic acid and
_ isoquinoline (iii). For example this can be don? by Lewis acid 8%%%1%% ?#/90 y

lactic Q& BRATRERRUHEHRPRAPHAPS PROTGEY ERYEY HRSY: a9 7
by wé@Hﬂ@ﬁa@@n@o@mwh- Eiwﬁﬁrmngiagdrgm ardienth b@rl;ﬁl@ﬁmfgixzaﬂy |

reducing the imine to.the 10.corres in ine by actiqn, of a suita .
acce T S G T SRR TG i i L UEr SRR g SeL g grectent
of thesfmicheriar(Suipiithamider ity péysiimogidtiin acibietdeiskithmntleraisl

subsequent cyclization to ' inolj acti [
store R e i e ST o) e R B AP Rt Btout 05 o
about 603 pumdinefetablideovpbyudctibnaliansbitfiorgoxidative agent like

hydrogen peroxide, m-chloro 15 perbenzoic acid or others at room

temperature or elevated temperature. The N-oxide (iv) can then be

In addisierciedherastive ingedirnis il Pyt ithwrdl) PRY/ R dbaIpRYsiologically
acceptable salts and/or stereisomeric forms and to carrier substances, the
pharmaceuticai preparations can contain one or more additives such as, for example,
fillers, disintegrants, binders, lubricants, wetting agents, stabilizers, emulsifiers,
preservatives, sweeteners, colorants, flavorings, aromatizers, thickeners, diluents,
buffer substances, solvents, solubilizers, agents for achieving a depot effect, salts for
altering the osmotic pressure, coating agents or antioxidants. They can also contain
two or more compounds of the formulae (1) andfor (') and/or their physiclogically
acceptable salts and/or their prodrugs. in case a pharmaceutical preparation contains
two or more compounds of the formulae (!) and/or (I'), the selection of the individual
compounds can aim at a specific overall pharmacological profile of the pharmaceutical
preparation. For example, a highly potent compound with a shorter duration of action
may be combined with a long-acting compound of lower potency. The flexibility
permitted with respect to the choice of substituents in the compounds of the formulae
(1) or (1) allows a great deal of control over the biclogical and physico-chemical
properties of the compounds and thus allows the selection of such desired
compounds. Furthermore, in addition to at least one compound of the formula (1} or ()
and/or its physiologically acceptable salts and/or its stereisomeric forms, the
pharmaceutical preparations can atso contain one or more other therapeutically or
prophylactically active ingredients.

When using the compounds of the formulae (1) or () the dose can vary within wide
fimits and, as is customary and is known to the physician, is to be suited to the

individual conditions in each individuai case. It depends, for example, on the specific
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with a reagent like phosphorous oxy chloride in or without presence of
phosphorous pentachloride. The derivative (v) can then be turned into
suitable 1-alkoxy-derivatives by reacting it with various alcohols Q-OH

Wfﬁ%ﬁﬁq/eﬁﬂ%é%ol, ethanol or benzyl alcohol in 20 the presence Bf HELAtapa 7140
base like sodium hydride and in a suitable solvent like dimethyl

formamide, dimethyl acetamide or o$laers. Alternatively (v) can be directly
converted into the isoquinolinone derivative (vii) by reacting it with a
reagent like ammonium acetate. xoxzoxz FzF OHF NH Y Viii Y ix

cormpOulids?Rp NEALRERAHY e dSRARg e eandea sb@imadvted, on the

reacting suitable 3-formylated or acylated fluorobenzenes (viii), wherein z

modeignethq Aers weop AMIKE ARy BrsMyaiier Sia%ie 25 shronic condition
is trediid | HF RRGARIPG7IAY I BhvEarFRR0SIN like Aipty Rheshnie aeetate in

the presence of a suitable base like sodium hydride to gjve tf}e
estabRS o A AR ARa S P U e e LA ey the
daily ﬁsi@mdﬁr:‘a%ﬁw&@&}t@aeéﬂfdp@@ﬁﬁ'umdwdm){ideeigwilgmﬂsmirﬁﬁidg mrfrom

ithjum roxide in a suitable solvent to deliver acid (ix). (i t
abou%@metﬂe%b 3 ?ﬁg W&%p%%%ﬁ{a A’éié%%%rﬁ%{b@qﬁ&( ﬁ%\%‘%ﬁ%&v&n’s&e
particolaichararabedttans fieresbirttd Otheg A d (B ésecb e esaciiomgyjtarseginfraody

. ide in a.suitable ent.li her I i ' .

weia g B B R M el L o, Bae B MRt ation of
relativety sgguantinots osenssstifgriexraplatdbl eofudrtfiladministrations. As

usualt SIS BAMRRGGIRE BURLRSAE SUipBle18RYRAIS ddiate DRards or

downwards from the daily dose indicated.

Furthermore, the compounds of the formulae (I) or (I') can be used as synthesis
intermediates for the preparation of other compounds, in particular of cther
pharmaceutical active ingredients, which are obtainable from the compounds of the
formula I, for example by introduction of substituents or modification of functional
aroups.

It is understood that modifications that do not substantially affect the activity of the
various embodiments of this invention are included within the invention disclosed

herein.

The compounds of the formulae (f) or (') can be prepared according to the following

exemplified compounds without limiting the scope of the claims.

in general, protective groups that may still be present in the products obtained in the
coupling reaction are then removed by standard procedures. For example, tert-butyl
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 triflucroacetic acid. As already explained, after the coupling reaction
aiso functional groups can be generated from suitable precursor groups. In addition, a

conversion into a physiologically acceptable salt or a prodrug of a compound of the



/INITP,PZ4JVYNH OQYY OQO (v, (x1) Ixli)y 0X P,PzNi /NHYO
(X111) Scheme 3: 15 The above obtained 6-Fluoro-isoquinolones, for
exam , can be reacted with suitable P1 / P2 substituted amino
Wﬁ?&?ﬂﬁ ereln Pi/ P2 are independently from each othe?ﬁ?’@ﬁ%@”ﬁ
hydrogen, alkyl or a protecting group like for example Boc or phthaloyl in
the presence of base such as DBU, ggsium carbonate or sodium hydride
to give the corresponding alkoxy substituted derivatives (xi). Eventually,
this 20 conversion can already by performed at earlier stages of the

rorm RBYIFBISS b AU BT ACHIADES RipMediiedslis, understood, that

ay equwe In case o unprotected |soqumolones protection on the
nitrogen or oxygen of the isoquinolone moiety by suitable methods, like

In eﬁ%%t'%”ré\élﬁi‘:&wﬁ%&%@éﬁ{é iyiai bs dﬂ@igﬁﬁ'@f&mm@%ﬁml } or an
of base. WO 2007/012422 PC/EP? 0 06/0 o 7140 32 Theﬁ%?gucts lik

intermgyiskrdmearteciic anstnbdesirethdhenirdusd Foleids Ve

5 proccRRHRKAWHIES HBLESINRSE, te raded MHW&élblew'ldﬂsyzm esmpound can

ketones in the presence of a reduci ent li dium triacetox
be PUSERAh LRIV b BB HRIRIS 5F S5 AT B B bRy e R Py or

rever@élEﬂﬁ@éﬁ@ﬁmmmnWWMatSmawmmﬁﬁm agemewkmethods
of Seéna(?l%%ur!%asggge%? é}?a?rlf;':} bIe tﬁ@ %teéh;@% %mWy%rophobucsty of the
compound. Similarly, well known methods such as amino acid sequence analysis,

10 NMR, IR and mass spectrometry (MS) can be used for characterizing a compound of
the invention.

isoquinolinones can by synthesized via a variety of methods. The following general
schemes illustrate some of the possible ways to access isoquinciones, but do not limit
15  the present invention.

" Y
0 (i) gii)
X X X
F = F S F RS
N o _N _N
Y Y Y
{iv) Cl oQ
4] fui}
X
" S~
N
Y |
0

Scheme 1:
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group may have to be liberated in an initial step like for example acidic
removal of Boc- groups. In case of use of protected isoquinolones,

cIeavafge of the used protection groups is required to liberate the desired
.9&&&7 fétHe (xii). This liberation, however, can be 10 perfo%é%%%%g%}m
after the reductive amination step, depending on the nature of the used

aldehyde | ketone and the protectiomgroup used. Isoquinolone derivatives
like (xii) can be obtained as free bases or as various salts like for

example hydrochlorides, hydrobromides, phosphates, trifluoroacetates,
A suitWfAER S B dREY S alieaatiringh santed e9nxeitadiatadhedependently

corfesponding free base by 15 either subjecting them to ion exchange
from easbrAkIBE Ry F@gﬁﬂfcﬁi%%aﬁb%‘%?%@1%3368%%%&%5%%%?&1%&’0“' can
be reéb‘t%ﬁﬁﬁiﬁ[{ét ﬁti@ﬁ?@mﬁ@@b@g@m@}r@mgm@m cﬁxlalmple

~ methyl tert. butyl ether, chloroform, ethyl a e pr.isqpropan :

aminGRORIABARURAE FIRTEINE S SOREBU e elarCRRTEIEIS ey aci
catal@eoepioneine dalfonithaguepatatitneo bisomgriaterscideivgivestnine (if) wherein

described_ab I ted fo th o, ot the:

@ cor AR R B R el s reren
methpeertartioisefurimeniduiids ekdrepedbincaniendonasyitiide avimentalysis
by suffE (SERIANADG PG, RANDIAS, 3508 RLANIURIARAA halides

strate put no Imit the present Invention. . L.
etc. {2@vipianativeeyratgyiy (frdtoaoibiento)-ERIRE @n)bpragycinglite imine to the
2007/012422 P 06/Q071: . aldehydBvdride,
corre A B0 S A R e Aol 50 B o Sorcpycride

converimgitivaeminddniplervanidemcaihanamige by asricneiiioniuiigble acid
chior‘g Y AR IR RAYLRIGh d8R s SRR EY whtibheo el ipip ipRiate

owed to cool down, extracted with saturated sodium bi%arbonate, w%ter
lewisgarichrime gRadigedne (i) itseif can then be converted to the corresponding N-

oxide (iv) by action of a suitable oxidative agent like hydrogen peroxide, m-chloro

2

perbenzoic acid or others at room temperature or elevated temperature. The N-oxide
(iv) can then be converted into the 1-chioro-isoguinofine derivative (v) by reacting it
with a reagent like phosphorous oxy chioride in or without presence of phosphorous
pentachloride. The derivative (v) can then be turned into suitable 1-alkoxy-derivatives
by reacting it with various alcohols Q-OH like methanol, ethanol or benzyl alcohol in
the presence of a suitable base fike sodium hydride and in a suitable solvent like
dimethy! formamide, dimethyl acetamide or others. Alternatively (v) can be directly
converted into the isoquinolinone derivative (vii) by reacting it with a reagent like
ammonium acetate.

F x O x Zz O X z
z F xon F X
NH
Y viii Yo v 5
Scheme 2

Alternatively isoquinolines can be obtained by reacting suitable 3-formylated or

acylated fluorobenzenes (viil), wherein z is for example H or alkyl like methyi or ethyl,
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5 magnesium sulfate and evaporated to dryness. The crude product was
dissolved in 100 mL of ethanol. 1.89 g of sodium borohydride were added
portionwise. Stirring was continued overnight. For workup, acetic acid

WAL until no gas evolution could be observed. Then P EEREER0 140
was evaporated to dryness, taken up in dichloromethane and washed

twice with water. The organic layer was extracted with brine, dried over 10
magnesium sulfate and evaporated to dryness. The obtained crude
product (20 g) was used for further reactions without purification. Rt =

ith a3 S8 ] ' cSMed of Hiseithtsiblbase ik
with aﬁgé?%ilr%%@%ﬁ%@)%ﬁ-ﬁ(ﬁ%%%%gg§§35%4%eth I-benz_ené-sglfona?r?i 1 ?
sodiurm (yddiete give, the opigspending gignamic acid ester, which subsequently is

cleavdd B RRAARHUNE Bussarke nartisaminen(tiusee diogalyshiaidaiimbe

_of dichloromethane. 20 mL of pyridine were, g€§g ,ﬁt 0 C&gglgtlocn Px\f;erted in

ithiurm BB chedlREIs CALE AR AR AEHAInit R P s

the c&lfegw&%i@ﬁ_d@afgﬂ@ﬂqlwa? al&iwedw?wmmmmlwmanmmmamfarred into
stirring, is continued until conversion 20 was ¢ et WO t

the 2GR0 FAERE RS B AR LR Ot A SRMISR It B e o™

, twice wi

or acsRAiEIn bicaibonattantearceavithvmiee. The cryasionding azgelthen can be

oyer magnesium sulfate 0. jned crude
convelfgh R AR TRLIC RS L fEAm e asan Cavapme: o
diphecyinpebade odipenylatigs aflsRiteble Tamparaligthod C). Detected mass:

336.1 (M-OMe). 25 WO 2007/012422 PCT/EP2006/007140 34
6-Fluoro-isoquinotine (3) F WN~~"

X,
£ \ o ° X
i n = — e ——— =
AN PPN ( } PN
¥ =N NH
Y
on Y

oQ

. o}
{vi} i} {acil}

X
L84
. =
ppu’@ﬁ
v ms—e
a
v (e}

{xiliy
Scheme 3

The above obtained 6-Fluoro-isoguinolones, for example (vi), can be reacted with
suitable P, f P, substituted amino alcohols wherein P4/ P, are independently from each
other for example hydrogen, alkyl or a protecting group like for example Boc or
phthaloy! in the presence of base such as DBU, cesium carbonate or sodium hydride
to give the corresponding alkoxy substituted derivatives (xi). Eventually, this
conversion can already by 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 alky! or benzyl

halides in the presence of base.
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41.6 g of AICI3 were suspended in 400 mL of dichioromethane. At room
temperature a 5 solution of 22.95 g of
%2 2-dimethoxy-ethyl)-N-(4-fluoro-benzyl)-4-methyl-

Y2Rd&onamide (2) in 150 ml of dichloromethane was 3ddetf 2Brfitg
was continued at room temperature overnight, the solution was poured on
ice, the organic layer was separatedpthe aqueous phase was extracted
twice with dichloromethane and the combined organic layers were then
extracted twice with sodium bicarbonate. 10 The organic layer was dried

The pRYGHRAGRE B DSIALY F4ARY %%%%Q!é!ﬁ%ﬁé@@ﬁﬁ@? b@h?@&iﬁfé&@ﬂ@f a
product (8.75g urlfled by silica gel chromatogr ield 2.74 g
suﬁamemw@mzw E'@samﬁﬁnw@rtéa%%d @é%éﬂégaﬁxgﬁs%%fﬁgdf?mw?n%

in the f@@@@%ﬁmwﬁg' BOUREHA Eodibrf Liakatdny Berhydride, sodium
chloro-4-fluoro-benzaldehyde, the title com oun was r
borohy A B SRS AURHREPHS LA oA B SETSF o AT B e Blrage ©f 2
watergﬁ%ti@rawg@] LRIt GM@W%&&!%%Q@@ES&J it 6t BT hiRAmino
romo-6-fluoro atine Start
Grour GRSl S D0e 18 S oS MR RSP BPYALof B
groupBAme reaction sequence as used for the synthesis of 6-fluoro- isoqumollne

B o e

requiddtalibEpR diadesired [saRuinaians) sk Ehlér@@fﬁﬂ@fb%m}(ﬁbh%“ be
peﬁot@e@%@f&éj@@%%@ PR afination step, depending on the nature of the

used aldehyde / ketone and the protection group used.

Isoguinolone derivatives like (xii) can be obtained as free bases or as various salts like
for example hydrochiorides, hydrobromides, phosphates, triflucroacetates, sulfates or
fumarates. The salis obtained can be converted into the corresponding free base by
either subjecting them to ion exchange chromatography or for example by alkaline
aqueous freatment and subsequent extraction with suitable organic solvents like for
example methyt tert. butyl ether, chioroform, ethy! acetate or isopropanol /

dichloromethane mixtures and subsequent evaporation to dryness.

The general methods for the preparation of isoquinoclone derivatives as described
above can be readily adapted to the preparation of the compounds of the formula (1) or
(1"). In the following examples the preparation of the compounds of the present

invention is outlined in more detail.

Accordingly, the following examples are part of and intended to illustrate but not fo limit
the present invention.

(2,2-Dimethoxy-ethyl)-{4-fluoro-benzyl}-amine (i)

O/
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dichloromethane. At room temperature 50.9 g (206.5 mmol) of m-chloro
perbenzoic 5 acid (70 %) were added and the mixture was stirred at room
thmﬂ;aerature until complete conversion is achieved. For workup, the
R fiesearso

prezzugl%%‘éz\z/vas filtered off and washed with dichlorometharie:
was washed twice with sodium bicarbonate solution. The layers were
separated and the aqueous phase was extracted twice with

dichloromethane. The organic phases were dried with magnesium sulfate
and 10 evaporated. The so obtained solid material (18.4 g) was used

12.4 EhRMLBIIBEN Aidinaie hdrt TilsBRaNN{Methal Cf tBieterlemdastsied with
198.1/200.1 (M+H4'). 1,7-D|chloro-6-fluoro-lsqu|noI|neH(§e) F \'7?} IN, CI lg
10.5 @b &-pinPRrREATT Y ER I MRS A AR RS G (S ErRTc 2

monoR§aiat ifbABVS IHIURQERBRIZe B foaddurafier. teesilutiernaasatitaded fo
down to room tem%erature, iéwa%mo%red on ic?. Thetarqéjeé)g% Sé)lu !L%]d over
cool dgui oRXERRBHIVER SRANYEEHIP ORHTB BirRipaRle ML RIS R Br §

anic

magn&yiers wefgtdried withpoagee shudnswtate Tardoeudp gratddctovgietis ey in
f the title compgund, which was | u [fication. .R&z 2
100 3 R A B L A SHONOR S v
contiras&hrerbidhip fteisequioplinedy atidwaszeaidedsntimaggoevelution could be
6-f ' inoli wwere, di ' f rat
oose BB O B e Ry oromethans

and wassted hEicevatNue iR Bauamnie iAee was el tHadb e wiiied over

magrS AT QR CanbNG, BXa QL ARAHEIL APeRIB T RBARPEAR0T M CBE20 g) was
portions of 5.2 g N-chloro succinimide were added successively and
used deiMgheasS BB HRREMEBR SCPETAIRT: Rdt SRRl MR BHdstected

masdepsiianuLME )Vas £0qiad to).

N-(2,2-Dimethoxy-ethyl}-N-{4-flucro-benzyl}-4-methyl-benzene-suifonamide {2)

O/
F
(LO/
N
. //s
O

20 g of (2,2-dimethoxy-ethyl)-(4-fluoro-benzyl)-amine (1) were dissolved in 120 mi of
dichloromethahé, 20 mL of pyridine were added. At 0 °C a solution of 23.8 g p-
toluenesulfonic acid chloride in dichloromethane was added dropwise. The reaction
was allowed to warm to room temperature and stirring is continued until conversion
was completed. For workup, the reaction mixture was extracted twice with 2M
hydrochioric acid, twice with sodium bicarbonate and once with brine. The organic
tayer was dried over magnesium sulfate, evaporated to dryness and the obtained
crude product was purified by silica gel chromatography to yield 22.95 g of compound
2 as an orange oil. Ry = 1.71 min (Method C). Detected mass: 336.1 (M-OMe’).
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room temperature, was poured on ice and adjusted to pH 10 by addition of
sodium hydroxide. The precipitate was filtered off, dissolved in
dichloromethane and washed 5 with agqueous sodium hydroxide. The
W&é?ﬂf@%ﬁ%r was dried over magnesium sulfate, evaporatepdsgfﬁ /007140
crude product was purified by preparative HPLC to yield 4.04 g of
5-chloro-6-fluoro-isoquinoline (7) as4gfluoroacetate. Rt = 0.97 min
(Method A). Detected mass: 182.0/184.0 (M+H") 10
5-Chloro-6-fluoro-isoquinoline 2-oxide (8) CI F N~0 Starting from
s-FluerstioseGribrrigaquinofine trifluoroacetate (7), the title compound was
obtained following the method described for 7-chloro-6-fluoro-isoquinoline
2-oxide (5). Rt=0.90 min (Methed C)-Detgcted mass: 198.1/200.1
(M+H). 15 1,5-Dichloro-6-fluoro-is ofing,(9) Cl FiN CI
5-Chloro-6-fluoro-isoquinoline 2-oxrde (8 Aas converted to the title
compound following the protocol described for the synthesis of
1,7-dichloro-6-fluoro-isoquinoline 20 (6), The crude product was purified
41.6 ppichicdgueehrosnrogribinle prbrd/diphicieaiatbane) ARreomgmnpgrature, a
solutiM e8! 2 R RGE . BARSHELP- QRS- R (MFiddro-benzyl)-4-methy!-
6-(cis-4-Amino-cyclohexyloxy)-7-chloro-2H-isoquinolin-1-one E,lo_) 0O\
benzarERiaNeMIEAR DGBH BLFaNOTEIeseRTE 9087 . Stiming Was

continued at room temperature overnight, the solution was poured on ice, the organic
layer was separated, the aqueous phase was extracted twice with dichioromethane

and the combined organic layers were then extracted twice with sodium bicarbonate.

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

7-Chioro-6-fluoro-isoquinoline {4)

¢ R

N
cl =

Starting from 3-chioroc-4-flucro-benzaldehyde, the fitle compound was prepared by the
same reaction sequence as used for the synthesis of 6-fluoro-isoquinoiine (3). Ry =
0.77 min (Method A). Detected mass: 182.1/184.1 (M+H").

7-Bromo-8-fluore-isogquinoline (32}

F S

|

M
Br =

Starting from 3-bromo-4-flucro-benzaldehyde, the title compound was prepared by the
same reaction sequence as used for the synthesis of 6-fluoro-isoquinoline (3). Ry =
0.91 min (Method B). Detected mass: 226.0 / 228.0 (M+H").
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2.19 g (10.2 mmol) of cis-(4-hydroxy-cyclohexyl)-carbamic acid tert-butyl
ester were dissolved in 20 ml of dimethyl actetamide. Under argon
atmos here, 814 mg (20.4 mmol) of sodium hydride (60%) were added
“%%P?Izrélﬁ%ﬁ?‘ture was stirred at room temperature. After 30 rhin'/ ER201GHG A4
of 2.0 g (9.26 mmol) of 1,7-dichloro-6-fluoro 5 isoquinoline (6) in 5 ml of
dimethyl acetamide was added and-giirring was continued at room
temperature. After 1 h, 2.0 g (18.5 mmol) of benzyl alcohol and 740 mg
(18.5 mmol) of sodium hydride (60 %) were added. The reaction was
7-ChiSHERd5 AN SARALIREBSIIHES@Rd 30 minutes at 80 C to achieve
complete conversion. The solvent was removed in vacuo and the residue
was taken up in dichloromethaneand-Washed twice 10 with water. After

drying over magnesium sulfate xlayer was evaporated, to
furnish 4.44 g of the crude i Y

cis-[4-(1-benzyloxy-7-chloro-isoquinolin-6- yloxy)-cyclphexyl]-carbami
25 9 G5 DL AR ARSI B CALNELFIT HOELiRS dhaoo mi o
dichidfEaias avh 2 NobiG liatieeratipanperaiyiig oafEmshoing: forehtbrdheerbenzoic
__ reaction mixture was adjusted to alkalin% ﬁH bgaadditicin of SP%E@ unit
acid ({0 HoNREeANa% apR KR MESHETRR S A& 500T0 TR RELRIHER VRS
compRigedination filitetieo. Fut vevdpmratierpobtiptbtrarey Blkeedaoibidd

material,. which w urified by, preparativ . tai :
e A AL A I 2 R T ST AR GV Sl oonate
solutiorg Ththieyithe emmpeapdratetanddhiptdeeres-haseniag astasded)wice with

dichk%%ﬁ%f%kéﬂﬁ% g@%ﬁa?s%%i’(\!%ré @Red with magnesium sulfate and

CIS mino-cycfohexyloxy loro-2H-isoquinolin-1-one (11) CI O/
evapetaied. NiHe G0 ShiaingdrephtBaiengbkit &) cstiensaconingHiduder
puriftSHRL Y egeARfh fretiel - Bderadsaguinale (Boghe @eH").
compound was prepared as hydrochloride 25 following the route
described for 6-(cis-4-amino-cyclohexyloxy)-7-chioro-isoquinolin-1- ol
1,7-ChyAisrbler e lis Bhaiddithen(s)Method B). Detected mass: 293.1/295.1

(M+H+). .
i ~
N
cl =
i

2.6 g (12.0 mmol) of 7-chloro-8-fluoro-isoquinotine 2-oxide {(§) were heated in 40 mi of
POCH; at reflux for 4 h. After the mixture has cooled down to room temperature, it was
poured on ice. The aqueous solution was extracted three times with dichloromethane.
The combined organic layers were dried with magnesium sulfate and evaporated to
yield 2.81 g of the title compound, which was used without further purification. Rt =
2.34 min (Method A). Detected mass: 216.0/218.0 (M+H").

5-Chioro-8-flucro-isoquinoline (7)
Cl

=N

7.0 g (38.1 mmol) of 6-fluoroisoquinoline (3) were dissolved in 80 mL of concentrated
sulfuric acid. At 0 °C 10.18 g of N-chioro succinimide were added. After 1 h another 5.2

g of N-chloro succiminide were added and the solution was heated to 50 °C. Two more
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7-Chloro-6-(cis-4- cyciopropylamino-cyclohexyloxy)-zH-isoquinolin-l-one
%é})wo ~NCIINHHO and5
I

6%2@ CIS -4-dicyclopropylamino-cyclohexyloxy)-2H- |30%|%Tﬁ%lfﬁ?q6@ﬁ@4ﬂ
(23) 0 ICiNH N A O 100 mg (0.3 mmol) of

6-(cis-4-Amino-cyclohexyloxy)-7-chlggo-2H-isoquinolin-1 -one
hydrochloride (10) were dissolved in 10 ml of methanol. 54.5 mg (0.54
mmol) of triethyl amine were added and the mixture was stirred at room

pomowgétgrﬁf&méﬁb@w@ﬁn&%ﬁ@h{déré@dw@&éguiaéw@m%%m
6 mmo]) of acetic acid, 104.6 mg éﬁ@?ﬁ

contiftﬁestﬁbig B SIIPE PR AR MR 171368 TEEs Mixlyfoyas cooled to
Foom my@aawamta@r@bwé@@wwmﬂ@a wsiddite practbyaidtiiemeisodium

e A e T A A T Y e

with a@bﬁut& Mmhmaalmﬁmammdayemmawmmn|mﬁ'dsmum sulfate,
fil

ovar R A LITEA S WSS LB kA 04 o

5-chienoebefliseroiepquiagiesidf) saltrifeloragetstp diatidh 9f mnddedmand.

Dete Ui ifaLen B BIRREWAHIALC 4.5 1o o

ro-6-(cis-4-cyclopropylamino-cyclohexyloxy)- isoquinolin-l-ol (12) as
trifluoroacetate and 16 mg of 7-chloro-6-(cis-4 20

5.ChIUFYSONIRR! phexdeye-ignquinolin-l-ol (13) as trifluoroacetate
were obtalned Rt (12) =1.05 mlr&(Method A). Detected mass:
333.2/335.2 (M+H"). Rt (13) _

l =
N

Z 0

Starting from 5-chloro-8-fiuoro-isoquinoiine trifluoroacetate (7), the title compound was

obtained following the method described for 7-chioro-6-fluoro-isoquinocline 2-oxide (5).

Ry = 0.90 min (Method C). Detected mass: 188.1/200.1 (M+H").

1,5-Dichloro-6-fluoro-isoguinoline (8)
Cl

Cl
5-Chloro-6-fluoro-isoguinoline 2-oxide (8) was converted to the titie compound
following the protocol described for the synthesis of 1,7-dichloro-6-fluoro-isoquinoline
(6). The crude product was purified by silica gel chromatography (heptane/ethyl
acetate 4:1), Ry = 1.70 min (Method C). Detected mass: 216.0/218.0 (M+H").

6-(cis-4-Amino-cyclohexyloxy)-7-chloro-2H-isoquinoiin-1-one {10}

T 0C
NH
HN Ci

2
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1.15 min (Method B). Detected mass: 373.11375.1 (M+H"). 25 WO
2007/012422 PCT/EP2006/007140 39

6-&rans-4-Amino-cyclohexyloxy)-?-chIoro-isoquinoiin-l-ol (14) O HN CI

Y 027817'§%§rting from trans-(4-hydroxy-cyclohexyl)-carbamig R 2006/007140
tert-butyl ester and 1,7- dichloro-6-fluoro-isoquinoline (6) the title
compound was prepared as hydrochteride 5 following the route described
for 6-(cis-4-amino-cyclohexyloxy)-7-chloro-isoquinolin-1- ol hydrochloride
(10). Rt = 1.08 min (Method B). Detected mass: 293.21295.2 (M+H")

2.19 gtr(a}ﬁ.szﬂWBglﬂf‘BﬂéUg@fﬁﬂ@%W%ﬁw PadidHNbublyNeatdOwvere
6.1g (53 m cyc

( ol) of 4-amino-cyclohexanol were dissolved in 50 ml of
dissolvreh il méelAimaini @Attt IRLHECSATINSN Rt dEb IERRR!
mmoi)a&kisct%ﬁ}rfﬂgwri@éneg%§ux~l.éf%aafﬂgeg@@m%ngmmwlawasmw@m@a

minutes under argon, a solutio : . :
(empegr ARG IR e hIEIOLATIRS DAL SALE R Shi iFIENO AT eor™
isoquiptiies @)rmwemnﬁgwm mtaigiﬂems/mlmkm, aihel stifvieigt weess dSntinued at

removed in vaguo residue was dissglv ichlar
room R AT Warar Frd SR b LA o AR .5
mmolfrgneiinmhydfie W/@m@r&@?@ ﬁbﬁjr&@zﬁgmmsékmg@ frod ficet room
tempe\g%{% %gc%%hlééasi% ﬁgé%%%%‘% 68 wiicadio Boﬁ?pfe?e@om@r%%t.h?ﬁe@o!vent \tvas
removehis Mazu g selLine lesdye was iafeRaR iPadishireee e andavarhed twice

with water. After drying over magnesium sulfate, the organic layer was evaporated, to

furnish 4.44 g of the crude intermediate cis-{4-(1-benzyloxy-7-chioro-isoquinofin-6-
yloxy)-cyciohexylj-carbamic acid tert-butyt ester. The intermediate was dissolved in
methanol and treated with 2 N HCI at room temperature. After stirring for 2 d, the
reaction mixture was adjusted to alkaline pH by addition of sodium hydroxide. The
solvent was removed in vacuo and the residue was stirred in ethanol. Filtration and
evaporation of the filtrate yielded a solid material, which was purified by preparative
HPLC. The obtained trifluoroacetate was dissolved in 2 N HCL. Final lyophilization gave

433 mg of the title compound as hydrochioride. R; = 0.88 min (Method B). Detected
mass: 293.2/285.2 (M+H").

6-{cis-4-Amino-cyciohexyloxy)-5-chioro-2H-isoquinolin-t-one (11).
Cl

ISASS
NH
HN

2
O

Starting from cis-(4-hydroxy-cyclohexyl)-carbamic acid tert-butyi ester and 1,5-
dichloro-6-fluoro-isoguinoline (8), the title compeound was prepared as hydrochloride
following the rouie described for 8-(cis-4-amino-cyclohexyloxy)-7-chloro-isoquinolin-1-
ol hydrochloride (10). R = 1.04 min (Method B). Detected mass: 293.1/285.1 (M+H".
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AN H 8.4 g (34.7 mmol) of 4-(isoquinolin-6-yloxy)-cyclohexylamine (15)
were dissolved in 100 ml of dichloromethane/pyridine (4:1). At0 C a
solution of 3.27 g (41.6 mmol) of acetyl chloride in 10 ml of
WHA 5 athane was added and the reaction mixture was 254 &p07140
room temperature. After 2 h, the solution was diluted with
dichloromethane and washed twicezgith saturated sodium bicarbonate
solution. After washing twice with WO 2007/012422 PCT/EP2006/007140
40 2 N HCI, the product was transferred to the aqueous phase. The
7.chibicliyats ey ssiupipdAn alinadHd by adpitzn-eqlthbptiand (12)
extracted three times with dichloromethane. Drying the organic layers
with magnesium sulfate and yopetion. &t 1
crude product. After a gel
compound were isolated."Rf = 0:87 rairi (MEtHod ).
(M+H+). trans-N-[4-(2-Ox3}'-’isoquinolin-6-y|oxy)-c lohexyl]-acetamide (17)
O/\\fiN,Ojo" H 10 Starting from
and N-[4-(isoquinolin-6-yloxy)-cyclohexyl]-acetamide (16) the title compound
was obtained following the method described for
7-chloro-6-fluoro-isoquinoline 2-oxide (5). R, = 1.01 min (Method A)
?-Ch§e@eﬁté@%gg@p&rmyﬁpﬁno—cyclo exyloxy}-2H-isequinolin-i-one (13)
trans-N-[4-(1-Chloro-isoquinolin-&:ylgx []-acetamide (18) 00/

I\AN~IN H 15 CI
N-[4-(2-Oxy-isoquino@6<¥i Xy

converted to the title comﬁun OV\;ing the protocol described for

1,7-dichloro-6-fluoro-isoquiRoline (6).

100 mg (0.3 mmol) of 6-(cis-4-Amino-cyclohexyloxy)-7-chloro-2H-isoquinelin-1-one
hydrochioride (10) were dissolved in 10 ml of methanol. 54 .5 mg (0.54 mmol) of triethyl
amine were added and the mixture was sfirred at room temperature for 10 minutes.
Freshly dried molecular sieves, 159.3 mg (2.66 mmol) of acetic acid, 104.6 mg (0.6
mmol) of (1-ethoxy-cyclopropoxy) trimethyl silane and 56.5 mg (0.9 mmol) of sodium
cyanoborohydride were added and the reaction mixture was refluxedfor3 h. 5
equivalents of {1-ethoxy-cyclopropoxy)-trimethyl-silane were added, followed by 2
equivalents of sodium cyanoborohydride. The mixture was allowed to stand at room
temperature overnight. The mixture was filtered and the filtrate was evaporated. The
residue was dissolved in dichloromethane, washed twice with 2 N NaOH and water
and dried over magnesium sulfate. After evaporation of the solvent and purification by
preparative HPLC 4.5 mg of 7-chloro-6-(cis-4-cyclopropylamino-cyclohexyloxy)-
isoquinolin-1-ol (12) as trifluoroacetate and 16 mg of 7-chloro-6-(cis-4-
dicyclopropylamino-cyclohexyloxy)-isoquinolin-1-ol (13) as trifluorcacetate were
obtained. R; (12) = 1.05 min (Method A). Detected mass: 333.2/335.2 (M+H"). R (13) =
1.15 min {Method B). Detected mass: 373.1/375.1 (M+H™).
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The crude product was purified by preparative HPLC. Rt = 1.49 min
(Method B). Detected mass: 319.1/321.1 (M+H+). 20

trans-N- Benzyloxy-isoquinolin-6-yloxy)-cyclohexyl]-acetamide (19
WHGPeRE é"fi%s mg é osymmgo of Yioxy)-cy yil- PCT/EP20 6/{)2}7]40

N-[4-(1-chloro-isoquinolin-6-yloxy)-cyclohexyl]-acetamide (18) were
dissolved in 20 ml of dimethyl acetagiide and 992 mg (9.17 mmol) of
benzyl 25 alcohol were added. After addition of 367 mg (9.17 mmol) of
sodium hydride (60 %), WO 2007/012422 PCT/EP2006/007140 41 the
& (tra%@ﬂﬁﬂzm'&&%m&ﬁyr&%fmém&U@%@;iﬁmnmauus@ @iz for 1 h at 80
C. Then, the solvent was removed 51 vacuo, the residue was dissolved in
= I ter. The organic layer
orate.,Final purification by

Jad“ 68T «ompound. Rt = 1.75 min
(Method B). Detected mass: 391.2 (M+H+). o

trans-6-(4-Amino-cyclohexyloxy)-2H-isoquinolin-1-one (20) O /\ H N NH
Startingdr@adrens (Hhydiemotcyeiohexy {)-carbamic acid tert-butyl ester and 1,7-

dichidYals- %&@@85%&%%@?&%@!&@&%@@@5%& praiaredesl®yik8tnioride

were heated in'2 N HCI in'an autoclave at 120 C until complete

followi darcioH R GRAEVEH /9Ha (AR RerRc ey A e FegriRoin-T-
ol hydSqwiiaeky erepasatios HMRLEISthedByduetdnstionaskeaogapetz(M+H").
and dissolved in 2 N HCI. After lyophilisation 182 mg of the title
compound could be obtained as hydrochloride. Rt = 0.97 min (Method B).
trandefesinflinotisi-858ck (Yt kb Héxylamine (15)
cis-4-(isoquinoIin-6-y|0xy)-cyc|ohexy|§mine (21) O

l

~N

Wt W8

H.N
6.1 g (53 mmol) of 4-amino-cycichexanol were dissolved in 50 mi of dimethyl
acetamide and 4.24 g {106 mmol) of sodium hydride (60%) were added at rocom
temperature. After the reaction mixture was stirred for 30 minutes under argon, a
solution of 6.49 g (35.3 mmol) of 8-flucro-isoquincline hydrochloride was added and
the mixture was stirred at room temperature overnight. For workup, the solvent was
removed in vacuo and the residue was dissolved in dichloromethane and washed

twice with water. The organic layer was separated, dried with magnesium sulfate and

evaporated to yield 8.64 g of the crude product, which was used without further

purification. Ry = 0.77 min (Method B). Detected mass: 243.1 (M+H™).

trans-N-l4-(isoquinoiin-8-yloxy}-cyclohexyll-acetamide {16}

JUGRGS

8.4 g (34.7 mmol) of 4-(isoquinolin-6-yloxy)-cyclohexylamine (15) were dissolved in

100 ml of dichioromethane/pyridine (4:1). At 0 °C a solution of 3.27 g (41.6 mmol} of
acetyl chloride in 10 mi of dichioromethane was added and the reaction mixture was
stirred at room temperature. After 2 h, the solution was diluted with dichioromethane

and washed twice with saturated sodium bicarbonate solution. After washing twice with
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H N~ iN z Starting from 6-fluoro-isoquinoline hydrochloride and
cis-4-amino-cyclohexanol the titte compound was prepared following the

rotocol described for compound (15). Rt = 0.64 20 min (Method B).
B8 thass: 243.2 (M+H+), PCT/EP2006/007140

cis-N-[4-(isoquinolin-6-yloxy)-cyclohexyi]-acetamide (22) o O ~N\~N H
Starting from cis-4-(isoquinolin-6-yloyy)-cyclohexylamine (21) the title
compound was 25 prepared following the protocol described for the
compound (16). Rt = 0.90 min (Method B). Detected mass: 285.1

2N HMﬁH ZQW&&QJQJ&%%P@QT@R@%@QQ@ #&. The HCHavyers were

cis-N-[4-(2-Oxy-isoquinolin-6 ylox%/) %/clohexy -acetamide (23) 0O /1)
adjusiEx m[ﬁakpgfgﬁtﬁpﬁgqﬁgﬁzon of so OH and extracted three times with

dlch!&én%ﬂaﬂiiow&@@r@ wRanEyslehewithasaighasiar?2iitaRthied evaporation of
ompound was obtained following the m thod desg%)ed for

the SOERIbRRYEA B RS FENRP N e m’% AIPRAiERSERRY 4-48 g of

the tifRetostpdRasrerdbdMdeHR, =887 min (Method A). Detected mass: 285.2

4-(2-Oxy-isoquinolin-6-yloxy)-cyclohexylamine (24) Q /I\H N NCO z
(M- H2)43 g (8.1 mmol) of

cis-N-[4-(2-oxy-isoquinolin-6-yloxy)-cyclohexyl]-acetamide (23) 10 were

trans ?\P;ft)ﬁg l8){5310 t@é&&%&lﬁ%@%& k&y@@ﬂ@% Qégtma%l\ﬁ% gave 2.46

Jishee

Starting from N-[4-(isoquinoclin-6-yloxy)-cyclohexyl}-acetamide (16} the title compound
was obtained following the method described for 7-chloro-6-fluoro-isoquinoline 2-oxide
(5). Ry = 1.01 min (Method A). Detected mass: 301.2 {(M+H").

trans-N-[4-(1-Chloro-isoguinolin-8-yloxy)-cyclohexyll-acetamide {18)

o 0 X
J OO0
: Cl

N-[4-(2-Oxy-isoquinolin-6-yloxy)-cyclohexyll-acetamide (17) was converted to the title
compound following the protocol described for 1,7-dichioro-8-fluoro-isoquinoline (8).
The crude product was purified by preparative HPLC. Ry = 1.49 min (Method B).
Detected mass: 319.1/321.1 (M+H").

trans-N-{4-(1-Benzyloxy-isoquinolin-6-yloxy)-cyclohexyil-acetamide (198}
YORGS
g g
H
o
975 mg (3.06 mmol) of N-[4-(1-chloro-isoquinolin-6-yloxy)-cyclohexyl}-acetamide (18)

were dissolved in 20 mi of dimethyl acetamide and 982 mg (2.17 mmol) of benzyl

alcohol were added. After addition of 367 mg (8.17 mmol) of sodium hydride (80 %},
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the title compound (crude product) as HCI-salt. Rt = 0.59 min (Method C).
Detected mass: 517.3; 259.2; 130.2 [(2M+H"), (M+H"), 1/2(M+H")].
cis-4-7(1-ChIoro-isoquinoIin-6-y|oxy)-cyc|ohexylamine (25), ol\ HZNfN
Mol 51%% of cis- 4-(2-oxy-isoquinoIin-6-y|oxy)-cyc|ohexylgﬁﬁf% wﬁf‘m”‘“’
crude product) were heated to 100 C in 20 ml POCI3. After 1 h the
mixture is cooled to room temperatyye and poured on ice. The aqueous
solution is brought to an alkaline pH by addition ofsodium hydroxide and
extracted three times with dichloromethane. The combined 20 organic

the re FESS MR gd iR mpesiT SHERISARHdRR e Wil 1A% IR, Then,

under reduced press ure to yield 1.14 g of the title compound as crude

the sobealitENREIPNRE iNXBRURItRSUIE v W rtatRINeRIn-didtPramethane and

washdYgihdifmePalesRdimiashe digahid 18ye(MaE dridABRE M sulfate
PCT/EP2006/007140 43

and eyappraEE gl RUHFABAR-BRRYREYEHARHFdRARAS8Rige of the title

compéRitdURylesters @) (MdiHad i) Dietd diedlnddsg:B81.2 (M+H™).
cis-4-(1-chloo-isoquinolin-6-yloxy)-cyclohexylamine (25, crude product)
was 5 dissolved in 20 ml of dichloromethane. At O C a solution of 1.17 g

trans(6-86 mmial-afyditdreyit plicibisvaindimiiebdiiiomethane was
added and the solution was s irrec! 38t room temperature. After 1 h, the
solution was washed with w§ dried™a aporated, to yield 1.65 g of
the title compound, whichd WithQ efgpurification. Rt = 1.77
min (Method C). Detedledl ma3s: 377.11379.1 (jf1+H+) 10

880 mg (1.74 mmoi) of N-[4-(1-benzyloxy-isoguinolin-8-yloxy)-cyclohexyl}-acetamide
(18) were heated in 2 N HCl in an autoclave at 120 °C until complete conversion is
achieved. The solvent is removed in vacuo and the residue is purified by preparative
HPLC. The product fractions were evaporated and dissolved in 2 N HCI. After
lyophilisation 182 mg of the titie compound could be obtained as hydrochloride. R, =
0.97 min (Method B). Detected mass: 258.2 (M+H™).

cis-4-{lsoquinolin-8-yloxy)-cyclohexylamine {21)

SRS
N
HEN N -

Starting from 8-fiuoro-isoquinoline hydrochioride and cfs-4-amino-cyclohexanol the title
compound was prepared following the protocol described for compound (15). Ry = 0.64
min (Method B). Detected mass: 243.2 (M+H™.

cis-N-{4-(Isoquinoiin-8-yloxy}-cyclohexyf}-acetamide (22)
O © ~
J T
H
Starting from cis-4-(isoquinolin-6-yloxy)-cyclohexylamine (21) the title compound was

prepared following the protocol described for the compound (16). Ry = £.90 min
(Method B). Detected mass: 285.1 (M+H").
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cis-[4-(1-13enzyloxy-isoquinofin-6-yloxy)-cyclohexyl]-carbamic acid
tert-butyl ester(27) IO0/1\N N O H Starting from cis-
WE- 10-70hlo4r202-isoquinoIin-6-y|oxy)-cyc|ohexyl]-carbamic acid tert-butyl 15
et &]@ Crude product) the title compound was prepared folaH 80{%%07140
protocol described for

trans-N-[4-(1-benzyloxy-isoquinolin-gsyloxy)-cyclohexyl]-acetamide (19).
Final chromatography on a preparative HPLC gave a mixture of the
desired product and the partially deprotected derivative having a free

' -N-gall('p LimditH-60ito SheBRiantethmags (239.2 (M+H)).
e1s 0 cis-6- 4-A?naino-cyclofév5'<y%y;§1-isoquino|in-1-one (28) NH HZNf\\
O The title compoundywas prepaset” by-stirr

cis-[4-(1-ChIoro-isogth\olin grbamic acid tert-butyl
ester (27) at room tempexs : WO 2007/012422
PCT/EP2006/007140 44 HCI (1:1). After complete conversion, the

Starﬁﬁglﬁf@mg g@mqmwsg%irﬂﬁwﬁcpwm x _I]c]?acbﬂhmiesidze) wastitle
puritied by preparat)v e Qptajned trifluoroacetate w
comPBUHES TR B PUCHIRAIIS oA AT B BBt IE TR fuoro-
isoquiBTING tnchid & () HE; -ab @ @ vaipofisiitnod T)e Retected AfsdidB ol Ay tid").
residue in 5 water and lyophilisation, the desired product (HCI-salt) was

isolated as a colourless solid. Rt = 0.75 min (Method B). Detected mass:
cis- £60-2xMiddg)icelediyonddyeiniexierrduadiddd amination reaction:

res
H,N N

2.43 g (8.1 mmol) of cis-N-[4-(2-oxy-isoquinolin-6-yioxy)-cyciohexyl]-acetamide (23)
were refluxed in 50 mi of 2 N HCI for 16 h. Evaporation of the solvent gave 2.46 g of
the title compound (crude product) as HCl-salt. R, = 0.52 min (Method C). Detected

mass: 517.3; 259.2; 130.2 [(2M+H"), (M+H"), 1/2(M+HM)].

cis-4-{1-Chioro-isoquinolin-8-yloxy}-cyclohexylamine (25).

ISAeH
N
HN ~F
cl

2.46 g of cis- 4-(2-oxy-isoquinolin-8-yloxy)-cyclohexylamine (24, crude product) were
heated to 100 °C in 20 ml POCH. After 1 h the mixture is cooled to room temperature
and poured on ice. The aqueous solution is brought to an alkaline pH by addition
ofsodium hydroxide and extracted three times with dichloromethane. The combined
organic layers were dried with magnesium sulfate and the solvent was removed under
reduced press ure to vield 1.14 g of the title compound as crude product, which was
used without further purification. Ry = 0.80 min (Method C). Detected mass:
277.11279.2 (M+H").
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0.243 mmol of the amine building block (hydrochloride), 0.243 mmol of the
aldehyde 10 and 0.365 mmol of triethyl amine were stirred in 3 ml of
HC(OMe)3 for 1 h at room temperature. The mixture is cooled to -10 Cé
WP 614 freshly prepared DMF solution containing 1.21 B 08g 007140
NaHB(OAc)3 and 1.215 mmol of HOAc is added. Stirring is continued at
-10 C for 30 min, the mixture is thengallowed to warm to room
temperature and left at room temperature over night. 0.5 ml of water was
added and 15 the mixture was evaporated, dissolved in DMF and mono-
cis-[APAONHHIRIRS, Hiado QPIAIDEIh NESHAPEAF DS RiSRPI@H Butylester
PLC. The purified products were dissolved in 1 ml of HCI in isopropanol
{28} (5-6M) and left over night at RT (cleaves BOC/tBuU ester groups off some
of the products). 2 ml of water wer . ] s@lution is freeze-
dried to yield the hydrpchlo pAcording to this
procedure the folloys &Y vad as-hydbbchlorides from
the mentioned amine and carbonyl component (Table 1) 25 WO
2007/012422 PCT/EP2006/007140 OWQ QQQ VEFIN - C)NNNN +

1.14 &5 Ytk NHCOM ERLRR SR LE VI LydioRedyPakhine (25, crude product) was

dissolved in 20 mi of dichloromethane. At 0 °C a solution of 1.17 g {5.35 mmol) of di-

ides ©

Ay

OBUGE

A

tert-buty! dicarbonate in 5 ml of dichioromethane was added and the sclution was
stirred at room temperature. After 1 h, the solution was washed with water, dried and
evaporated, to yield 1.65 g of the fitle compound, which was used without further
purification. Ry = 1.77 min (Method C). Detected mass: 377.1/379.1 (M+H™).

cis-[4-{1-Benzyloxy-isoquinolin-6-yloxy)-cycichexyl]-carbamic acid tert-butyl

ester (27}
SUSReS
. D
Ho S

Starting from cis- [4~(1-chioro-isoquinolin-6-yloxy}-cyclohexyll-carbamic acid tert-butyl
ester (26, crude product) the title compound was prepared following the protocol
described for frans-N-[4-(1-benzyloxy-isoquinolin-8-yloxy)-cyclohexyl]-acetamide (19).
Final chromatography on a preparative HPLC gave a mixture of the desired product
and the partially deprotected derivative having a free amino group. Ry = 2.01 min
(Method C). Detected mass: 449.2 (M+H").

cis-6-(4-Amino-cyclochexyloxy}-2H-isoquinolin-1-one (28}

ISReS
NH
H.N

2

O
The title compound was prepared by stirring cis-{4-(1-Chioro-isoquinolin-6-yloxy)-
cyclohexyl]-carbamic acid tert-butyl ester (27) at room temperature in methanol/2 N
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HCI (1:1). After complete conversion, the solvent was removed under reduced
pressure and the residue was purified by preparative HPLC. The obtained
trifluoroacetate was converted to the corresponding hydrochioride by dissolving the
compound in 2 N HCl and evaporation of the solvent. After dissolving the residue in
water and lyophilisation, the desired product (HCl-salt) was isolated as a colourless
solid. Ry = 0.75 min (Method B). Detected mass: 258,2 (M+H").

General procedure A for the reductive amination reaction:

0.243 mmot of the amine building block (hydrochloride), 0.243 mmol of the aldehyde
and 0.385 mmol of triethyl amine were stirred in 3 mi of HC(OMe}); for 1 h at room
temperature. The mixture is cooled to -10 °C, 1.75 mi of a freshly prepared DMF
solution containing 1.215 mmoi of NaHB(OAc)s and 1.215 mmot of HOAc Is added.
Stirring is continued at -10 °C for 30 min, the mixture is then allowed to warm to room
temperature and left af room temperature over night. 0.5 mi of water was added and
the mixture was evaporated, dissolved in DMF and mono- and bis-akylated products, if
obtained, were purified by preparative HPLC. The purified products were dissolved in 1
mi of HCl in isopropanol (5-6M) and left over night at RT (cleaves BOCABuU ester
groups off some of the products). 2 mi of water were added and the solution is freeze-
dried to vield the hydrochiorides of the products.

According to this procedure the following products were obtained as hydrochlorides
from the mentioned amine and carbonyl component (Table 1)
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hydrochloride (10) were dissolved in 10 ml of methanol. After addition of
molecular sieves 4 A, 92.3 mg (0.57 mmol) of triethyl amine, 273.8 mg

\&;(?.56 mmozg of acetic aci
a

CtN

d 5 and 0.57 mmol of the correspondin

solution of 86.0 mg (1.37 mmol) of sodium cyaﬁggg'r%zﬂﬂ?@ﬂa]ém

is added dropwise and the mixture is stirred at room temperature until
complete conversion is achieved. In some cases it was necessary to heat
the mixture to 70 C to achieve complete conversion. For the isolation of

10 pressure. Th
vith 1 N NaOH

ethago

thg products the solutior} was filtered and the solvent was removed under
b8uced
ashed

anesi
~

residue was dissolved in dichloromethane,

nd sat. sodium chloride solution, dried with
vaporated. The mono- or bis alkylated products,
by preparative HPLC or precipitated from

i&HCI The obtajned trifluoroacetates were stirred in 2 N
&4/ MEthahol, evaporat

d, dissolved 15 in water and freeze dried to yield
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comtainedsd.1 % TFA, or

HClMet!

bd products as hydrochlorides. Boc-protected products were
&dl during the evaporation of the HPLC-product fractions, which

during the subsequent stirring in 2 N

olgtéined

anol-20-Accoerding to this procedure the following products were
as hydrochlorides from amine (10) and the mentioned aldehyde
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General procedure B for the reductive amination reaction:

150 mg (0.46 mmol) of 6-cis-(4-amino-cyclohexyloxy)-7-chloro-2H-isoguinolin-1-one
hydrochioride (10) were dissoived in 10 mi of methanol. After addition of molecular
sieves 4 A, 82.3 mg (0.57 mmol) of triethyl amine, 273.8 mg (4.56 mmol) of acetic acid
and 0.57 mmol of the corresponding aldehyde, a solution of 86.0 mg (1.37 mmol) of
sodium cyanoboro hydride is added dropwise and the mixture is stirred at room
temperature until complete conversion is achieved. in some cases it was necessary o
heat the mixture fo 70 °C to achieve complete conversion. For the isclation of the
products the solution was filtered and the solvent was removed under reduced
pressure. The residue was dissolved in dichloromethane, washed with 1 N NaOH and
sat. sodium chloride solution, dried with magnesium sulfate and evaporated. The
mono- or bis alkylated products, if obtained, were purified by preparative HPLC or
precipitated from methanolic HCI

The obtained trifluoroacetates were stirred in 2 N HCI/Methanol!, evaporated, dissolved
in water and freeze dried to yield the desired products as hydrochlorides.
Boc-protected products were deprotected during the evaporation of the HPLC-product
fractions, which contained 0.1% TFA, or during the subsequent stirring in 2 N
HCl/Methanol.

According to this procedure the following products were obtained as hydrochlorides
from amine (10) and the mentioned aldehyde (Table 2)
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the title compound was prepared following the method described for
7-chloro-6-fluoro-isoquinoline 2-oxide (5). Rt = 0.93 min (Method C).
Detected mass:
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5242.2/244.2 (M+H). 7-Bromo-I-chloro-6-fluoro-isoquinoiine (94) F Br CI
Starting from 7-bromo-6-fluoro-isoquinoline 2-oxide (93) the desired
product was 10 synthesized according to the protocol described for

WO 2H3-6-fluoro-isoquinciine (6). Rt = 1.70 min (Method CYEFREMsEE44
mass: 260.0/262.0 (M+H"). 7-Bromo-6-fluoro-2H-isoquinolin-1-one (95) \
FIN/Br 015 12.9 g (49.5 mmol) 7-bromo-I-chloro-6-fluoro-isoquinoiine
(94) were dissolved in 250 ml of acetic acid. After addition of 38.7 g (0.5
mol) of ammonium acetate, the solution is stirred at 100 C. After 3 h, the
solvent was removed under reduced pressure and the residue was
poured into water. The precipitate is filtered and dried to yield 9.91 g
(83%) of the title compound. Rt = 1.15 min (Method C). Detected mass:
242.2/244.1 20 (M+H")

7-gomo-6-f|uoro-2-(4-ﬂnethoxy-ben yl)-2H-isoquinolin-1-one (9]6) Na.ro

W@ 2007/012422 PCT/EP2006/007140 63 9.66 g (39.9 mmol)|of
7iB8bromo-6-fluoro-2H-isoquinolin-1-¢pne (95) were dissolved in |180 ml of
dif¥ethyl g8etamide and®.92 g (48.0/{fAmol) of sod@m hydride (50%) were
agded. After 1 h at roorp temperature a solution off 7.50 g (48.0 mmol) of

4iBethoxy benzylchlorjde in 25 ml of dimethyl acetamide was gdded. The

miure w as stirred at 5/¢gpom tempernature until copgplete conversion was
a¢iieved ghe solvent v@s removed | _ <
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under reduced pressure, the residue was taken up in saturated sodium
bicarbonate solution and extracted three times with dichloromethane. The
anlc layers were dried with magnesium sulfate and evaporated to yield
@Oa%a‘éﬂark oil as crude product, which was stirred in nf&th&Raf06/007140
Filtration of the precipitate gave 6.56 g of the title 10 compound as a
yellow solid. The mother liquor was gzaporated and the residue purified
by preparative HPLC to yield additional 2.62 g of the desired product. Rt =
1.71 min (Method C). Detected mass: 362.31364.3 (M+H+) 6-cis-(4-Am
7-Brof@-@L8ad1exd a0 direookiden@ihoxy-benzyl)-2H-isoquinolin-1- 15
one (97) O oquH2 0 135 mg (O 625 mmoI)Fof
T8 =ft-butyl ester were dissolved
d (0.75 mmol) of sodium hydride
Tinul@&s at room temperature 181

(60%) were added. After stlmn v 1
0.(0.5 20 . .
StartinG RGT SO CoMREHE) WahRyREste A RAMing % metoes fepgrioee for
7-chi®ddesand-&sgogoine Coolinee(s ) TR achiSZeraionibleteacb B eBsivected mass:
mg of sodium hydride (60%) were added after 3 h. After
z42. 22?‘%%@ %%ght 2 ml of acetic acid followed by 2 ml of 2 N HCI were
added and the mixture was stirred at 50 C until the deprotection of the

-Bro%?g PIONRWRE 1 p&e{go%gﬁigﬁxg \g)as removed under 25 reduced

pressure, the residue dissolved in sa urated sodium bicarbonate solution
and extracted three times with-dfeh

dried with magnesium sulfat ated. Final purification by

preparative HPLC gave 83 s ] t as trifluoroacetate. Rt =
1.31 min (Method B). Detected mass: 457.2/459.2 (M+H+). 30 WO

fane. The organic layers were

Startibg foth-ABIomeYE ey sxyitdine®-@tit s 088 rthbnd dsimel (@8 kthwas
synthesized according to the protocol described for 1,7-dichloro-8-flucro-isoquinoline
(8). Ry = 1.70 min (Method C). Detected mass: 260.0/262.0 (M+H™).

7-Bromo-8-fluorc-2H-isoquinolin-1-cne {95)

o

HN
Br

O
12.9 g (49.5 mmol) 7-bromo-1-chloro-6-fluoro-isoquinoline (84) were dissolved in 250
mi of acetic acid. After addition of 38.7 g (0.5 mot) of ammonium acetate, the solution
is stirred at 100 °C. After 3 h, the solvent was removed under reduced pressure and
the residue was poured into water. The precipitate is filtered and dried to yield 9.81 g
(83%) of the title compound. R, = 1.15 min (Method C). Detected mass: 242.2/244.1
(M+H™).

7-Bromo-6-fluoro-2-(4-methoxy-benzyl}-2H-isoquinolin-1-one (86)

N
Br
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r, ---a BrNH2 O 62 mg (0.11 mmol) of
6-(4-amino-cyclohexyloxy)-7-bromo-2-(4-methoxy-benzyl)-2H-
|squ|noI|n -1-one trifluoroacetate (97) were dissolved in 2 ml of TFA an
WRSAES 5 microwave oven at 140 C for 2 h. The solventwggféﬂ?g%am
under reduced pressure. The residue was dissolved in 2 N HCI and
washed twice with dichloromethaneg®he combined organic layers Were
extracted with 2 N HCI and the combined aqueous solutions were
evaporated. The residues were dissolved in water and freeze dried. Final

9.66 @(Eﬁiga%kﬁﬁbhpreB&@HN6Mb&migdmnéiihe‘id@wed&)rwémtimdzmred in
180 ng(rlfTaroa%t é%egmtgesgn@m égl Pféi 63 s)n Debec%ed L?l%s?.'l)? r?d%s/ %é(?"/gj were
added-KHB6" (%Ammm;mlmhevqtm:@/&%dénmmez Tﬁmgttﬁﬁ@lﬂm‘n@dpﬂ H-iaetgoxy
benz;ir?'rn]g?&%h(; (?n%)of tﬁ é 8 &#&é& e mixtur wgs stirred at

FOXY- cyc amic acl tent uty ester and 7-bromo-
room @eﬂmmﬂz{mmmnonwwm)ngersmm@mw (Theselvgst was removed

underc%aﬁ%@%@@&r%y @fﬁé %%%@UPA’%‘@(Q}?@ Hoco HLRAIBEGIIA bicarbonate

6-Cis- ino-cyclohexyloxy)-7-

solutiproane- @qfnaﬁi@ﬂqw?ﬁabﬁm)%ﬂt@éamﬁnﬁim (e omanic fayaimwere dried

with ri4GHReH, B s isieciRg E@%é@d%@?@%@ d:gt)of8 dark oil as crude product,
6-tfans-(4-Amino-cyclohexyloxy)-7-bromo-2H-isoquinolin-1- %neé}%og 9
whichxps NS D @aﬁﬁq@h&&raﬁon of the precipitate gave 6.5 title

compRrifRNas(4-gen WWWWNPW%M@(MEMW&W&

sSSP st S ey DR - 174

min (Method C). Detected mass: 362.3/364.3 (M+H").

6-cis-(4-Amino-cyclohexyloxy)-7-bromo-2-{(4-methoxy-benzyl)-2H-isoquinofin-1-

one (97)
N Br " NH
O

135 mg (0.625 mmol) of cis-(4-hydroxy-cyclohexyl)-carbamic acid tert-butyl ester were
dissoived in 2.5 m! of dimethyl acetamide and 30 mg (0.75 mmol) of sodium hydride
(60%) were added. After stirring for 15 minutes at room temperature 181 mg (0.5
mmol) of 7-bromo-6-flucro-2-(4-methoxy-benzyij-2H-isoquinolin--one (86) were
added and stirring was continued. To achieve complete conversion, additional 30 mg
of sodium hydride (60%) were added after 3 h. After stirring overnight 2 ml of acetic
acid followed by 2 mi of 2 N HCI were added and the mixture was stirred at 50 °C unfil
the deprotection of the Boc-group was complete. The solvent was removed under
reduced pressure, the residue dissolved in saturated sodium bicarbonate solution and
extracted three times with dichloromethane. The organic layers were dried with
magnesium sulfate and evaporated. Final purification by preparative HPLC gave 83
mg of the product as trifluoroacetate. Ry = 1.31 min {(Method B). Detecied mass:

457 2/458.2 (M+H").
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65 cis-(4-amino-cyclohexyloxy)-7-bromo-2H-isoquinolin-1-one (98). The
compound was isolated as trifluoroacetate. Rt = 0.88 min (Method B).
Detected mass: 337.1/339.1 (M+H’). 5
Wﬁé‘?%%?@:ﬂuoro-2H-isoquinolin-l-one (101) /\F HN CI Og@gfﬁﬁﬁ’%&wl“

1,7-dichloro-6-fluoro-isoquinoline (6) the title compound was prepared
following the protocol described for §4romo-6-fluoro-2H-isoquinolin-1-one
(95). Rt = 1.11 min (Method C). Detected mass: 198.2 (M+H+). 10
7-Chloro-6-fluoro-2-(4-methoxy-benzyl)-2H-isoquinolin-1-one (102) F N/

6-cis{d-Anbirsting:fuve i hiivaro-2H-isogquinaliirlcorng 108) the title
compound was prepared following protocol described for
7-bromo-6-fluoro-2-(4- {soquinolin-1-one (96). Rt =
1.66 min (Method C). 3§ 3 |+H+).
1-Benzyloxy-7-chloro-6-f E’ ro-1I5oquindtine tT03)HHN | / Cl O 14.74 g
(74.6 mmol) of 7-chloro-6-fuoro-2H-isoquinolin-1-one (101) were

dissolved in 20 150 ml of toluene. After addition of 30.86 g %111.9 mmol;

62 Mm@ &iljereamoplRa 4rairinosay ofmexy enol - Brasee R fraieibexyreenzyl)-2H-

isoquitbiNIr e ¥asaRieD LSBT (97 P B liBsn08aanNV Y P TIOA 2hePheated in a
PCT/EP2006/007140 66 down to room temperature, the reaction mixture

microWwgye;pMERyal ¢ o rigdd\whae solvent was removed under reduced pressure.
The residue was dissolved in 2 N HCI and washed twice with dichloromethane. The

combined organic layers weére extracted with 2 N HCl and the combined aqueous

solutions were evaporated. The residues were dissolved in water and freeze dried.
Final purification by preparative HPLC gave 8 mg of the desired product as
trifluoroacetate. R, = 0.86 min (Method B). Detected mass: 337.1/339.1 (M+H").

&-frans-{4-Amino-cycichexyloxy}-7-bromo-Z-{4-methoxy-benzyi)-2H-iso-quinolin-

1-one (99)
/Om 5 O,‘f'Q
. N
Br NH

O

2

Starting with frans-(4-hydroxy-cyclohexyl)-carbamic acid tert-butyl ester and 7-bromo-
B-fluoro-2-(4-methoxy-benzyl)-2H-isoquinolin-1-one (86) the title compound was
synthesized foliowing the protocol described for 6-cis-(4-amino-cyclohexyloxy)-7-
bromo-2-(4-methoxy-benzy!)-2H-isoquinolin-1-one (87). Ry = 1.34 min (Method B).
Detected mass: 457.2/459.2 (M+H").

§-trans-{4-Amino-cyciohexyloxy}-7-bromo-2H-isoquinolin-i-one {100)

SO NS\
HN
Br NH

o

2

Starting from 6-frans-(4-amino-cyclohexyloxy)-7-bromo-2-(4-methoxy-benzyl)-2H-iso-
quinolin-1-one (89) the desired product was prepared by the methode described for 8-



evaporated. The residue was dissolved in dichloromethane and washed
with water, dried with magnesium sulfate and evaporated. Final

“Purification by preparative HPLC gave 11.63 g of the title compound. Rt =
D2 {RFethod B). Detected mass: 5 288.1/290.1 (M+H" )T ECEHerH/007140

Procedure for the reaction of the arylchlorides 7-chloro-6-fluoro-2_(4_
methoxy-benzyl)-2H-isoquinolin-1-ogg (102) and
1-benzyloxy-7-chloro-6-fluoro- isoquinoline (103) with grignard reagents
under Fe(acac)3 catalysis. 10 2 mmol of the respective arylchloride and

cis-(4ﬁrgdm g&éh_@}f?ﬁ%ﬂwpﬁtaﬁﬁ%?gﬁﬁ@@ﬁémmfW@I(@ifs;gmﬁédmh@fwas
. an mi O W_er eda. 0 e arig
solatod N HRRRPSIRE o I AG UL LTGE P LTS vl o

(M+Hat 0 C for 10 minutes. To achieve complete conversion, in some cases
another 0.6 mmol of the grignard reagent were added and stirring was
continued for 10 15 minutes. In the case of the N-PMB-protected

5  7-Chleompdimdsy 2id-isagiimaliasigoesdi®d oy pouring into 1M HCI. The
O-Benzyl protected analogs were quenchedgby pouring into saturated
NH4Cl-solution. The mixture w&s e pora ed and the residue was
dissolved in dichloromethangggnd 20 washed with water. The organic
layer was dried with Na2SO4 andfthe Solverftvas removed under
reduced pressure. Final purification by preparative HPLC gave the

desired 7-alkylated derivatives. According, to.this. procedure the followin
Start B A< P IRT G RBRREU TG 8 (38 L EAIORAR Dt a5 iy
followBaaBBt {Tabls I DOAKARAD/OT 1B GTHEFRODE/AGHLAD I Wbk (98) LR, =
1.11 i Rreliod ). Detected mass: 198.2 (M+H™).

i0
7-Chioro-6-fluoro-2-{4-methoxy-benzyl}-2H-isoquinolin-1-one (102)

OO,
0
Starting from 7-chioro-8-fluoro-2H-isoquinolin-1-one (101) the title compound was
prepared following the protocol described for 7-bromo-6-fluoro-2-(4-methoxy-benzyl)-
15  2H-isoquinolin-1-one (96). Ry = 1.66 min (Method C). Detected mass: 318.3 (M+H™.

1-Benzyioxy-7-chioro-6-fluoro-isoquinoline (103)

= \ F
Nx cl
0

14.74 g (74.6 mmol) of 7-chloro-6-fluoro-2H-isoquinolin-1-one (101) were dissolved in
20 150 mi of toluene. After addition of 30.86 g (111.8 mmol) of silver carbonate and 15.31
g (89.5 mmol) of benzyl bromide, the mixture was stirred at 80 °C for 3 h. After cooling
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down to room temperature, the reaction mixture was filtered and the filtrate was
evaporated. The residue was dissclved in dichloromethane and washed with water,
dried with magnesium sulfate and evaporated. Final purification by preparative HPLC

gave 11.63 g of the title compound. R, = 2.51 min (Method B). Detected mass:
288.1/290.1 (M+H").

General Procedure for the reaction of the arylchierides 7-chloro-6-fluoro-2-(4-
methoxy-benzylj-2H-isoquinolin-f-one (102} and 1-benzyloxy-7-chloro-6-fluoro-
isoquinoline (103) with grignard reagents under Fe{acac}3 catalysis.

2 mimol of the respective arylchloride and 35.3 mg (0.1 mmol) of iron({ll)
acetylacetonate were dissolved in 24 mi of T'HF and 2 mi of NMP were added. At 0°C
2.4 mmol of the grignard reagent were added via syringe under argon and the reaction
was stirred at 0 °C for 10 minutes. To achieve complete conversion, in some cases
another 0.6 mmol of the grignard reagent were added and stirring was continued for 10
minutes.

in the case of the N-PMB-protected compounds, the reaction was quenched by
pouring into 1M HCI. The O-Benzyl protecied analogs were guenched by pouring into
saturated NH4Cl-solution.

The mixture was evaporated and the residue was dissolved in dichloromethane and

washed with water. The organic layer was dried with Na,SO, and the solvent was

removed under reduced pressure. Final purification by preparative HPLC gave the
desired 7-alkylated derivatives.

According fo this procedure the following products were obtained from the mentioned
aryichioride and Grignard reagent (Table 3)
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6-cis-(4-Amino-cyclohexyloxy)-2-(4-methoxy-benzyl)-7-propyl-2H-isoquino
lin-1- one (109) N I NH z O 58 mg (0.38 mmol) of cis
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6-cis-(4-Amino-cyclohexyloxy}-2-(4-methoxy-benzyl)-7-propyl-ZH-isoquinolin-1-
one {108)

58 mg (0.38 mmol) of cis 4-aminocyclohexanol hydrochloride were dissolved in 10 mi
of dimethyl acetamide. Under argon, 38 mg {0.96 mmol) of sodium hydride (60%) were
added and the reaction was stirred for 30 minutes at room temperature. After addition
of a solution of 100 mg (0.31 mmol) of B-flucro-2-{4-methoxy-benzyl)-7-propyl-2H-
isoquinolin-1-one (105) the solution was stirred at 80 °C. To obtain complete
conversion, the same amounts of the 4-aminocyclhexanol hydrochloride and sodium
hydride were added twice and the temperature was increased io 110 °C. After
complete conversion, the solvent was removed under reduced pressure. The residue
was dissolved in dichloromethane and washed with water. The organic layer was dried
with magnesium sulfate and evaporated. After purification by preparative HPLC the
desired product was isolaied as triflucroacetate. Ry = 1.14 min (Method C). Detected
mass: 421.6 (M+H"). |

The following compounds were prepared as triflucroacetates by the protocol described
for 6-cis-(4-Amino-cyclohexyloxy)-2-(4-methoxy-benzyl)-7-propyl-2H-isoquinolin-1-one
(109) (Table 4):
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Deprotection of the N-PMB-protected isoquinolinones 109, 110 and 111
The protected starting compounds were heated in TFA in a microwave
oven at 140 C until complete conversion was observed. Evaporation of
WReWSIWEHtand purification by preparative HPLC gave the d&difERpo06/007140
deprotected products as trifluoroacetates, which 5 were dissolved in 2 N
HCI and evaporated. After dissolving the residue in water and
lyophilization, the compounds were isolated as HCI-salts. Deprotection of
the O-benzyl protected Isoquinolinone 112
4-(1-Benzyloxy-7-cyclopropyl-isoquinolin-6-yloxy)-cyclohexylamine (112)
was stirred in 10 2 N HCI at room temperature until conversion is
complete. After evaporation of the solvent under reduced pressure, the
crude product was purified by preparative HPLC, which gave the desired

product as-trifluoroacetateThe-product-was-disgotred-ir2-N—HCl and the

solvent was removed under retduced pressure. After dissolving the residue
in water gd!lyophilization, the|product was isolated as HCI-sal{. 15 After
deprotecti®n;of the compoundg 109 to 112, the following compgunds were
isolated && HE salts (Table 5){%/0 2007/012424°PCT/EP2006/007140 O
OUUUjLLOa~c7Cocu mwcoODOOOO'[TNr +0orn C)c~N
Ce) N .é
[=<2F.s} o %]
T A Aand O
g |~ - =
;:E © o} 0
|8 S 2
£ |9 < ®
IN IN
Z pd
IN
pd
o
O
O
\ z —
O
/
\ pa
W
-
=3
2
e | —0O —
o
=
&
=
=
E2 S g
L4
&
Pt £
4 B o b o~
£2 R o= - -
ﬁ ITN S o T L ad




10

15

=XXx zzzz OO0 Ug\OO\O ixxx 10c0 Ca EOcCAUrrrr
d/rorsuaea gxrrruarrrWO 2007/012422 PCT/EP2006/007140 72
General procedure C for the reductive amination reaction: 82 mg (0.25
WHHSHYFE2rans-(4-amino-cyclohexyloxy)-7-chloro-2H-isoq &R BfE AL 7140
hydrochloride (14) were dissolved in 3 ml of trimethoxy methane. 0.25
mmol of the corresponding aldehyder ketone were added (dissolved in
0.2 ml of THE or as a 5 solid) followed by 48 mg (0.375 mmol) of
triethylamine. After 1 h at room temperature the solution was cooled to

Deprotcadhé frae/Wipived 0ata1add. Aogumebin{ Sesipdriecetan 111

borohydride in 1.5 ml DMF was added, followed by 73.5 mg (1.225 mmol) _ .
The %Piﬁet%%emmemmﬁsawsfe,ﬁﬂ%f%%mizmv&si%ﬂl%ﬂ%ﬁ? ven at 140 °C

until deMpRIBlEEN MRIBITMashisyaktPEVporatibwatahwethaddeddpdiifieation by
prepaf;%%%‘&l%@% E&%Xf@eg%%e{%e%%%ﬁﬁ% Fod ﬂ%tsTQ S t{%%gyga\éveatsates, which
were dissolved in 2 N HCI and evaporated. After dissolving the residue in water and
lyophilization, the compounds were isclated as HCl-salts.

Deprotection of the O-benzyl protected isoquinolinone 112
4-(1-Benzyloxy-7-cyclopropyl-isoguinolin-6-yloxy)-cyclohexylamine (112) was stirred in
2 N HCI at room temperature until conversion is complete. After evaporation of the
solvent under reduced pressure, the crude product was purified by preparative HPLC,
which gave the desired product as trifluoroacetate. The product was dissolved in 2 N
HCI and the solvent was removed under reduced pressure. After dissolving the residue
in water and lyophilization, the product was isolated as HCl-salt.

After deprotection of the compounds 108 to 112, the following compounds were
isolated as HCI salts (Table 5)
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trifluoroacetates were dissolved in 1.0 ml of a 5-6 M HCI solution in

isopropanol and left at room temperature overnight. After addition of 2.0
ml of water, the solutions were lyophilized yielding the desired products

WA, 15 The compounds listed in table 6 below Wergcﬁﬁﬂ?g(gl%@‘w

according to this method and obtained as HCI salt: WO 2007/012422
PCT/EP2006/007140 VOw4Qdd d_"9rc+9COrr(1FCIl) v6) m
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General procedure C for the reductive amination reaction:

82 mg (0.25 mmol) of 6-trans-(4-amino-cyclohexyloxy)-7-chloro-2H-isoquinoiin-1-one
hydrochioride (14) were dissoived in 3 mi of trimethoxy methane. 0.25 mimotl of the
corresponding aldehyde or ketone were added (dissolved in 0.2 miof THF oras a
solid) followed by 48 mg (0.375 mmot) of friethylamine. After 1 h at room temperature
the solution was cooled to —10 °C and a soiution of 265 mg (1.25 mmol) of sodium
triacetoxy borohydride in 1.5 mi DMF was added, followed by 73.5 mg (1.225 mmol) of
acetic aéid_ After 30 min at G °C, the solution was left at room temperature overnight.
For workup, 0.5 mi of water were added and the solvent was removed under reduced
pressure. The residue was purified by preparative HPLC. The obtained
trifluoroacetates were dissolved in 1.0 ml of a 5-6 M HCI solution in isopropanol and
left at room temperature overnight. After addition of 2.0 mi of water, the solutions were
lvophilized yielding the desired products as HCl-salts.

The compounds listed in table 6 below were synthesized according to this method and
obtained as HCI salt:
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6-%cis-4-’_%c clopropylmethyl-amino)-cyclohexyloxy]-2H-isoquinolin-l-one

W& %378 ﬂ?/2a~aNH O 1-7 125 was obtained as hydrochloricﬁ’gy%‘{ﬂ%07l4°
previously described general method employing cyclopropane
carbaldehyde and cis-6-(4-amino-cyclohexyloxy)-2H 5 isoquinolin-1-one
(28) as starting materials. Rt = 1.04 min (Method B). Detected mass:

313.2 (M+H*).

7-13enzylsulfanyl-6-fluoro-2-(4-methoxy-benzyl)-2H-isoquinolin-I-one
(126) N aF O 10500 mg (1.38 mmol) of
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acetate (10 ml) and treated with 5% KF-solution. The mixture was stirred
vigorously for 15 minutes and filtered. The filtrate was separated and the
organic phase was washed twice with water and once with saturated

¥ %‘f H{)gﬁﬁ%ride solution. After drying with 20 magnesium suffat&FHd6/007140
organic layer was evaporated and the crude product was purified by
preparative HPLC. Rt = 1.83 min (Method C). Detected mass: 406.5
(M+H+). 25 WO 2007/012422 PCT/EP2006/007140 76 6-(4-Amin
o-cis-cyclohexyloxy)-7-benzylsu Iffanyl-2-(4-methoxy-benzyl)-2H-is o-
quinolin-1-one (127) O9SfINHO __a Z O 090 mg (0.59 mmol) of cis
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S ~I~/1I-NH O ~ 20 45 mg (0.073 mmol) of

6-(4-amino-cis-cyclohexyloxy)-7-benzylsulfanyl-2-(4-methoxy-

benz II]-2H-iso-quino|in-1-one (127) were dissolved in 5 ml of
Wc?ﬂ%’&ﬁ@t’nane and 14.8 mg (0.146 mmol) of triethylamin& (WeFER0¢(e47140

At 0 C, 6.9 mg (0.088 mmol) of acetylchloride were added and the

solution was stirred at room temperagure. After 2h, dichloromethane was

added and the solution was washed with 2 N HCI and saturated WO

2007/012422 PCT/EP2006/007140 77 sodium bicarbonate solution. After

. dryi ith magnesium,s i h ithe ti

o Y R oAl B A BB o 2t SYEIOnT (e (129
- purification. Rt = 1.53.miq_ (Method B} Detected mass: 543.6 (M+H+). 5

9 2-(4-methoxy-benzyl)-1-oxo-
1,2- dihydro-isoquitliline- oAyl chlorde 4R9 Igl NS-N SH CI0 O
37 mg of \
N-{4-[7-benzylsulfanyl-2+(4-methoxy-benzyl)-1-oxe:1,2-dihydro-isoquinolin .
-6- yloxy]-cyclohexyl}-acetamide (128, crude product) were dissolved in 5
ml of 10 dichloromethane. At 0 C, 16.4 mg (0.273 mmol) of acetic acid,

125 “?f%rwg%\?’cﬁ 30MpalahidvRis Lane S P aaRdlint Wiyt shiesided

_ oromethane) were added. After 30 minutes, ethyl aceSaé
emplouBceRaRiRBaRR GaIbaliRivAe RRSHHE friframarisch o) -2H-
isoquiRNAHON A% o wRder andisg WAtk M Tlugrise spivtial BhDeotgetelt mass:
layer was dried with Na2S04 and evaporated. The so obtained crude
313-% t)15 was used without further purification. Rt = 1.55 min (Method
C). Detected mass: 553.5

7-Benzylsulfanyl-8-fluoro-2-(4-methoxy-benzyl)-2H-isoquinolin-1-cne {126}

O = F

T
A

500 mg (1.38 mmol) of 7-bromo-8-fluoro-2-(4-methoxy-benzyl}-2H-isoquinolin-1-one
(96), 627.3 mg (1.52 mmol) of tributyltin benzyithiolate, 86.2 mg (1.66 mmol) of freshly
dried potassium fluoride and 24.0 mg (0.041 mmol) of XANTPHOS were dissolved in 5
mi of NMP and stirred for 15 min at room temperature. After addition of 19.0 mg (0.021
mmol) of Pd.dbas, the reaction mixture was stirred at 100 °C. To achieve compiefe
conversion, another 0.01 mmol of Pdadbas were added and stirring was continued at
100 °C. After 5 h the solution was cooled to room temperature, diluted with ethyi
acetate (10 mi) and treated with 5% KF-solution. The mixture was stirred vigorously for
15 minutes and filtered. The filtrate was separated and the organic phase was washed
twice with water and once with saturated sodium chioride solution. After drying with
magnesium sulfate, the organic layer was evaporated and the crude product was

purified by preparative HPLC. Ry = 1.83 min (Method C). Detected mass: 406.5
(M+H™).
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(M+H+). N-{4-[4-Chloro-2-(4-methoxy-benzyl)-1-oxo-7-sulfamoyl-1,2-dihyd
ro-isoquinolin- 6-yloxy]-cis-cyclohexyl}-acetamide (130) CI 00 0a0 \ N/
N~k NH2 H 20 a To a solution of 29 mg of
WE A3 K R mino-cis-cyclohexyloxy)-4-chloro-2-(4-methoxy £ CT/EP2006/007140
benzyl)-1-oxo-1,2-dihydro-isoquinoline-7-sulfonyl chloride (129, crude
product) in 2 ml of THE 2 ml of 33%_aqueous ammonia solution were
added. After 1 h at room temperature the solvent was removed under
reduced pressure and the crude product WO 2007/012422
PCT/EP2006/00.7140, 78 ' f [ficafi T
e e T e R U
guinoBgdtAmin§i@gjcyclohexyloxy)-4-chloro-244-methoxy-benzyl)-1-oxo(r)1,2-
dihydro- isoquingline-7-sulfonic acid amide (131) CLN//ONHZ 21150

S'N OHZ32ig o =
_l\l-{4-[_4-c_h|oro-2-(4- -bagzyl)-2-oxetl-sulfa A<1,2-dihydro-
isoquinolin-6-yloxy]-cis<cyclohexy (130, crud@*ﬂrroduct) were

Cl ard heated for 2 h at 90
C. The solvent was removed under reduced pre§ and the residue
was dissolved in 6 N HCI and 10 heating at 90 C% ontinued for 20h.
After cooling down to room temperature, the
80 mg (0.59 mmol) of cis 4-amino-cyclohexanol hydrochioride were dissolved in 10 mi

dimethy! acetamide and 59.3 mg (1.48 mmol) of sodium hydride (60%) were added.
After stirring 30 minutes at room temperature, a solution of 200 mg (0.49 mmol) of 7-
benzylsulfany!-8-fluoro-2-(4-methoxy-benzyl)-2H-isoquinolin-1-one (126) in 20 mi of
dimethyl acetamide was added and the mixture was stirred at 80 °C for 1h, then at 130
°C for 3 h. Another 1.2 equivalents of cis 4-amino-cyclohexanol hydrochloride and 2.5
equivalents of sodium hydride were added and the temperature was increased {o 160
°C. After 8h the solution is cooled down fo room temperature and the solvent is
removed under reduced pressure. The residue is dissolved in dichloromethane,
washed with water and dried with magnesium suifate. After evaporation of the solvent
and purification by preparative HPLC, the title compound was isolated as
trifiucroacetate. Re = 1.18 min (Method C). Detected mass: 501.6 (M+H").

N-{4-[7-Benzylsulfanyi-2-{4-methoxy-benzyl)-i-oxo-1 2-dihydro-isoquinolin-6-
yloxy}-cis-cyclohexyl}-acetamide (128)

45 mg (0.073 mmol) of 6-(4-amino-cis-cyclohexyloxy)-7-benzylsulfanyl-2-(4-methoxy-
benzyl)-2H-iso-quinolin-1-one (127) were dissoived in 5 mi of dichloromethane and
14.8 mg (0.146 mmol) of tristhylamine were added. At 0 °C, 6.9 mg (0.088 mmol) of
acetyichloride were added and the solution was stirred at room temperature. After 2h,
dichioromethane was added and the solution was washed with 2 N HCl and saturated
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agueous solution was evaporated and the title compound was isolated as
HCl-salt (crude product). Rt = 1.00 min (Method C). Detected mass:
492.5 &E/I+H+).

Wé)_%ﬁ(_)ﬂ ?F’i't’)z-cis-cyclohexyloxy)-4-chIoro-I-oxo-l,2-dihydro-isBﬁFt'j"fﬁ%:ff)r?@'pf’-7 140
15 sulfonic acid amide (132) CI HN /~SSO NHZ 0---a NHZ Crudel3|
was dissolved in 15 ml of trifluoroacetjc acid and heated for 3 hat 140 C
under microwave conditions. After evaporation of the solvent, the crude
product was purified by preparative HPLC, which delivers the title

o BB LS S R B Peithan o
the sdlvBanzymﬁﬂemdm‘mmee(wasdm@tggiﬁmwg}d@@mw&tyw@@ammged without

Mol Q10,526,643 BuNe)) Bheixasspiselé4 Sidesamrpwere
fuﬂhe&?ﬁéﬂ/%ﬁﬁ%m%o%ém@qgﬁlcetamidBeEand 695.25% n%lg (17.4%mmol))of
sodium hydride (60%) were added. After 5 stirring 30 minutes at room
{4- S & ' fbst Rseb0dhetryigenzyl)-1-oxo-1,2-
614 &%@ﬁ%éﬁ%ﬁﬁﬁe (103).in 50 ml o‘f dimethyifgccetia‘rzrﬁcfe was
dihydradiseaninalingng-saéaeairhleaidebdmlemperature. After 1 h the

solvent was removed under redgg¢ed pressure. The residue was dissolved

in dichioromethgne and washed with water.cJ he organic layer was dried
with magnesidm Syifa ich

and effapors 3.30 g of the
crude product, whith , afionR4 = 2.05 min
(Method C). Detected ; ' ' N
7-Chloro-6-(4-oxo-cyclohexyloxyi

/;S\

2H_-isoql§?noli(r:1'i-1-oné ?134)

37 mg of N—{é—{?-benzylsuIfanyl—Z—(4~methoxy—benzyi)w1 -oxo-1,2-dihydro-isoquinolin-6-
yloxy}-cyclohexyl}-acetamide (128, crude product) were dissolved in 5 mi of
dichloromethane. At 0 °C, 16.4 mg (0.273 mmol) of acetic acid, 4.2 mg (0.273 mmol) of
water and 273 pi (0.273 mmol) of sulfuryl chloride (1 M in dichloromethane) were
added. After 30 minutes, ethyl acetate was added and the solution was washed with
sodium bicarbonate solution (2%), water and saturaied sodium chioride solution. The
organic layer was dried with Na»>SO, and evaporated. The so obtained crude product
was used without further purification. Ry = 1.55 min (Method C). Detected mass: 553.5
(M+H").

N-{4-[4-Chloro-2-(4-methoxy-benzyl}-1 -oxo-7T-suifamoyi-1,2-dihydro-isoquinolin-
8-yloxy}-cis-cyclohexyi}-acetamide (130}

Cl
_0 _ 0 o
N > J
P “NH ﬁ
O O 2

To a solution of 29 mg of 6-(4-acetylamino-cis-cyclohexyloxy)-4-chloro-2-(4-methoxy-
benzy!)-1-oxo-1,2-dihydro-isoquinoline-7-sulfony! chioride (128, crude product) in 2 mi
of THF 2 mt of 33% aqueous ammonia solution were added. After 1h at room

temperature the solvent was removed under reduced pressure and the crude product
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~0O HNI1/CIO O 0153.30g of
1-benzyloxy-7-chloro-6-(1,4-dioxa-spiro[4.5]dec-8-yloxy)-isoquinoline
?633 crude product) were stirred in 30 ml of 6 N HCllacetone (1:2) at
oY %'ﬁi‘ &rature. After 3 h the reaction mixture was pouré’&éﬁ%&ﬂﬂ%@é“
sodium bicarbonate solution and extracted with dichioromethane. The
organic layer was dried with magnesigim sulfate and evaporated. The
crude product was purified by preparative HPLC. Rt _ 20 1.34 min
(Method B). Detected mass: 292.0 (M+H‘) Starting from
was uis% Wlﬁ%out(?u%%r g&l&!&% Eﬁ) gHq e (1Baletied mass: 534.5
g compounds were syn Nesize as h drochlorides in analogy to
(M+Hthe general procedure B for the reductive amination reactions (Table 7):

-(4-%%0%%}@@@&@9 200R(008 A0 DBtAbE DA 66X 8- G213,

ch r Lca0-.00cC.aOl
iscquinoiine-7-sulfonic acid am:de (13

C
/O P O
N };CLNH
3 & TNH,

32 mg of N-{4-[4-chioro-2-(4-methoxy-benzyl)-1-oxo-7-sulfamoyl-1 ,2-dihydro¥
isoquinolin-8-yloxyl-cis-cycichexyl}-acetamide (130, crude product) were dissolved in 5
mil of ethanol and 15 mi of 2 N HCl and heated for 2 h at 80 °C. The solvent was
removed under reduced pressure and the residue was dissolved in 8 N HCl and
heating at 90 °C was coniinued for 20h. After cooling down to room temperature, the
aqueous solution was evaporated and the fitle compound was isolated as HCl-sait
(crude product). Ry = 1.00 min (Method C). Detected mass: 482.5 (M+H™).

6-(4-Amino-cis-cyclohexyloxy}-4-chloro-1-oxo-1 ,2-dihydro-isoquinoline-7-
sulfonic acid amide (132}

Cl
v 0 :
MM /P
s o 2

Crude131 was dissolved in 15 mi of trifluoroacetic acid and heated for 3 h at 140 °C
under microwave conditions. After evaporation of the solvent, the crude product was
purified by preparative HPLC, which delivers the title compound as trifluoroacetate. Ri
= 0.90 min {Method B). Detected mass: 372.3 (M+H").
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WE (YA 2R mino-cyclohexyloxy)-7-methyl-2H-isoquinolin-1-BhERE44/40R0
NH2 0 a) 6-Fluoro-7-methyl-2H-isoquinolin-1 -one

79

1-Benzyloxy-7-chloro-6-(1,4-dioxa-spiro[4.5]dec-8-yloxy)-isoquinocline (133)

Y O
e
e AT

O

1.26 g { 8.34 mmol) of dioxa-spiro{4.5]decan-8-of were dissolved in 50 mi of dimethyl
acetamide and 685.2 mg (17.4 mmol) of sodium hydride (60%) were added. After
stirring 30 minutes at room temperature a solution of 2.0 g (6.85 mmol) of 1-benzyioxy-
7-chioro-6-fluoro-isoquincline (103} in 50 ml of dimethyl acetamide was added and
stirring was continued at room temperature. After 1 h the solvent was removed under
reduced pressure. The residue was dissolved in dichloromethane and washed with
water. The organic layer was dried with magnesium suifate and evaporated, which
gave 3.30 g of the crude product, which was used without further purification. Ry = 2.05
min (Method C). Detected mass: 426.5 (M+H"),

?‘-Chl6ra-6-{4-oxo~cyciahexyloxy)-ZH-isoquinoiin-ﬂi -one {134}

= O
HN [ \l&
Ci O

O
3.30 g of 1-benzyloxy-7-chioro-6-(1,4-dioxa-spiro{4.5ldec-8-yloxy}-isoquinoline (133,
crude product) were stirred in 30 mi of 6 N HCl/acetone (1:2) at room temperature.
After 3 h the reaction mixture was poured on saturated sodium bicarbonate solution
and extracted with dichloromethane. The organic layer was dried with magnesium
sulfate and evaporated. The crude product was purified by preparative HPLC. R, =
1.34 min (Method B). Detected mass: 292.0 (M+H").

Starting from 7-chioro-6-(4-oxo-cyclohexyloxy)-2H-isoquinolin-1-one (134), the
foliowing compounds were synthesized as hydrochiorides in analogy fo the general
procedure B for the reductive amination reactions (Table 7):



80

5 To a solution of 10.0 g (55.5 mmol) of 3-fluoro-4-methyl-cinnamic acid in
80 ml of acetone were subsequently added at 0 C 6.74 g (66.6 mmol) of

triethylamine in 10 ml of acetone followed by 7.83 g (72.2 mmol) of etha/l
WEhi8TaIBATHALe. After stirring for 2 h at 0 to 5 C a solution of RO ](égfﬂﬂ 7140

additignal h
d&d twi

pror

g}sium
= utiousR/

y remaoved in

extrd
mag
was

the reaction mixture was poure
ce with chlorofo
sulfate, 40 ml d
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miof water w;
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)7140 82 c)
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148 @(945 @
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20 5 ml of dimethylacetamide
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Product
HN

\

et

HN

mmol) of sodiun

hydride (60 %)

Amine

Example
135

Table 7

136
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and the mixture was stirred for 15 minutes. Subsequently 2.90 g (9.75
mmol) of 6- fluoro-2-(4-methoxy-benzyl)-7-methyl-2H-isoquinolin-lI-one in
v&)()zrgal_@f 29' ethylacetamide were added and the reaction mli)xturﬁg?P WaS | 140
Heated 13 80C for 2 days. After cooling the mixture was pour%gln?o%@a 14
ml of ice water and the 10 precipitated crude product was purified by
chromatography. First the remainingggtarting material was eluted whith
ethyl acetate / heptane (2:1) and finally the desired product was eluted by
pure methanol giving 1.98 g 6-(trans-4-amino-cyclohexyloxy)-2-(4-
6-(tralRRiRRLZYDIdhERivk7isAdunalTH . repguifotih-1-one (137)
6-(trans-4-Amino-cycIohexyloxy)-?—m%hyI-ZH-isoquinolin-l-one
hydrochloride 2.64 g ( ¢
6-(trans-4-amino-cy 4-met penzyl)-7-methyl-
2H-isoquinolin-1-on ¥5.3-gA4134.5 mmaly o tiflyoroacetic acid were
heated for 2 h in an micrbwave oven at 150C. Then the excess
trifluoroacetic acid was dftilled off 20 in vacuo and the residue was
diluted with 130 ml of 1 M hydrochlorid acid. The aqueous phase was
washed with methylene chloride 3 times and then it was freeze dried to
a) 6-Fjuaser hyorbeyihtisofHiealiak986rystallized from isopropanol. This
furnished 1.1 g
6-(trans-4-amino-c clohexylo%/i)-?-methyl-zH-isoquinolin;l-one (137) as
To a solReh RStk 0t ED DMl Mt e IS DR RV F RNATIS 281D 1 R 1L 9f
aceto&?_lz . CIH . IS-4-Ami lgxlw);z}mgw:ﬂhaaﬁ:tﬁ?ﬂﬂgpmg Oo%@iﬁmo m
cis-4- ocyclohexang chloride
of acRE AU LA B4 R RN TS 5 T et U Sring or 2
at 0 oy fihexsuiohencd®® ig @0 hrhofohethyteiherchatidielerdhd 88 ofivedter was
t ol wi IQwvl 4 ( ert.-
aocef I AR BT ot B AR B e omig o0 i o
ice watel tirehetr@ced twice with chloroform. The organic phase was dried over

‘magnesium sulfate, 40 mi diphenylether were added and the chioroform was

cautiously removed in vacuo. The residue was then added dropwise into 50 mi of
diphenylether, which had been preheated to 245°C. After complete addition it was

-stirred further for 1 h at 230 — 250 °C. After cooling down to 150°C the reaction mixture

was poured into 270 mi of heptane and after further cooling in an ice bath the
precipitated product was filtered by suction and 4.1 g 8-fluoro-7-methyl-2H-isoquinolin-
1-one were obtained.

b} 8-Fluoro-2-(4-methoxy-benzyl}-7-methyl-2H-isoguinolin-1-one

To a solution of 8.17 g (51.8 mmol) of 8-fluoro-7-methyl-2H-isoquinolin-1-one in 80 ml
of DMF were added 20.2 g (62.1 mmol) of cesium carbonate and then 8.92 g (56.9
mmol) of 4-methoxybenzyichloride. After stirring at room temperature for 80 minutes
the reaction mixture was poured into 600 mi of water, stirred for 1 h, and then the
precipitated product was isolated by suction. From the mother liquor additional
producted was isolated by chromatography with heptane / ethyl acetate (80:20). The
combined products were recrystallized from ethyl acetate and 8.39 g 8-fluoro-2-(4-

methoxy-benzyl)-7-methyl-2H-isoquinolin-1-one were received.
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g (0.398 mot) of 1,3-cyclohexadiene were added and the mixture was
stored in a 5 freezer at 5C for 2 days until the blue color had disappeared.
wThg reaction mixture was concentrated to 50% of its volume and then 60
I

0
ol H?é%ﬁ%/"} ether were slowly added. After stirring overnigl’i){:&‘{gwgﬁl?f%“
precipitate was isolated by suction to yield 29,0 g of

2-oxa-3-aza-bicycio[2.2.2]oct-5-enedjydrochloride. 5.0 g (0.045 mot) of
this material were hydrogenated with 3.0 g (0.013 mot) platinum oxide at
2 bar hydrogen 10 pressure. After 7 h the catalyst was filtered off and a

¢) 6-(PALLRTRO. B AL VEIQs o gt i WasAsgesHASSuinotin-1-

evaporation the residue was recrystallized from 30 ml isopropanol giving
one 3.1 g of cis-4-aminocyclohexanol hydrochloride. b)
6-(cis-4-Aminocyclohexyloxy)-7-methyl-2H-isoquinolin-1-one

To 2 SMTOR MBS 0T 8 BRI At SBnocy diohexanct KSrEtiide in 20

mi of BrfieBrgiRcMamalb axyehe aadpd -meshy k28173 aguintliof Safien( LB ided &) %)

were prepared 0,98 g.of .
and te R S B ETohiBl 6 GRS SIS S8R0 8RS mmeD of &
fluorohyddostdthidy-aedadpibee inytehiviptn LB itepooaid ao #it = 0.99
. i ethod B). Det : +H 5
e R R Ao} T A A e heter i 016 for 2
days.dGRHOHNHNE Mixtore e RO ifiP0oMI of ice water and the

S BN : [SRAMIMYITHsPBR remaining starti
P S rsE 1 remaifing starting
materiahispsopldeswbighedeiasatainbhaRtEans Pol di) Sinaln resesited Broduct

was ANighasioBiae aleifanen dRag meb gicedins-hainhyerigeidieryidys ves
stirred overnight at room, temperature. Since incomplete conversion of the

methQRrheg A MY BELIRRUHAL ARG 9867/012422 PCT/EP2006/007140

84 same amounts of actetaldehyde and sodium borohydride were added

d) 6-&%%'24~Amino—cycichexyloxy)—?-methyi—2H~isoquinolin-?-one hydrochloride

2.64 g (6.7 mmol) of 6-(trans-4-amino-cyclohexyloxy)-2-(4-methoxy-benzyl)-7-methyl-
2H-isoquinolin-1-one and 15.3 g (134.5 mmol} of trifluoroacetic acid were heated for 2
h in an microwave oven at 150°C. Then the excess frifiuoroacetic acid was distilled off
in vacuo and the residue was diluted with 130 ml of 1 M hydrochlorid acid. The
aqueous phase was washed with methylene chioride 3 times and then it was freeze
dried to give a hydrochloride, which was recrystaliized from isopropanol. This furnished
1.1 g 6-(trans<4-amino-cyclohexyloxy)-7-methyl-2H-isoquinolin-1-one (137) as
hydrochioride. Ry = 0.92 min (Method B). Detected mass: 273.22 (M+H5).

6-(cis-4-Amino-cyclohexyloxy)-7-methyl-2H-isoquinolin-1-one (138)

S Q!
HN
NH

a) cis-4-Aminocyclohexanotl hydrochloride
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sequentially within 2 h. After further stirring for 2 hours the reaction
mixture was acidified with concentrated hydrochloric acid and the

“]8%5{3%% Jas evaporated. The aqueous residue was washgd with ethy|
acétate and then saturated with potassium 5 carbonate andpegg%% agoaTse

whith methylene chloride to give 145 mg of 6-(cis-4-
ethylamino-cyclohexyloxy)-7-methykaH-isoquinolin-1-one (139). Rt = 0.89
min (Method A). Detected mass: 301.20 (M+H+).
6-(cis-4dsobuty!lamino-cyclohexyloxy)-7-methyl-2H-isoquinoiin-1-one

To a sfEb PG FNOGHS 565HbE R leHSEIIRD AR S MBOMDET methylene
6-(c1s-4-amino-cyclohexyloxy)-7-meth I-2H-|S(?agg|nolln-1-o

chloridyanst Aol 4RI ATRS SR AORFTANEr o B s tert -
butyl- I8rk39TAE kdBGg dark blue solution was cooled to ~20°C and then 31.9

I LR S
freeze@BRE 0L 30and UM the inllevsviprcoathdisagpsese pieparsatliomtidure
vas SRR S AR LR EH, v sy
added))Afjer s))rQ) HvEnigt thieesLiling precipitate was isolated by suction fo yieid
29,0 g of 2-oxa-3-aza-bicycio[2.2.2joct-5-ene hydrochloride. 5.0 g (0.045 mol} of this -
material were hydrogenated with 3.0 g (0.013 mol) platinum oxide at 2 bar hydrogen
pressure. After 7 h the catalyst was filtered off and a solution of 20 ml 4 M hydrochioric
acid in dioxane was added. After evaporation the residue was recrystallized from 30 ml
isopropanot giving 3.1 g of cis-4-aminocyclohexanol hydrochloride.

b) 6-(cis-4-Aminocyciohexyloxy)-7-methyl-2H-isoquinolin-1-one hydrochloride

From 2.55 g (16.8 mmol) of cis-4-aminocyciohexanol hydrochioride and 5.0 g (16.8
mmo!) of 6-fiuoro-2-(4-methoxy-benzyl)-7-methyl-2H-isoquinolin-1-one (137, step b)
were prepared 0.98 g of 6-(cis-4-amino-cyciohexyloxy)-7-methyi-2H-isoguinoiin-1-one
hydrochloride as described in example 137 steps c and d.

R = 0.99 min (Method B). Detected mass: 273.18 (M+H"™).

6-{cis-4-Ethylamino-cyciohexyloxy})-7-methyl-2H-isoquinoiin-1-one (139)
= O
HN
CH : *N~ > CH

0.2 g (0.65 mmo) of 8-(cis-4-amino-cyciohexyloxy)-7-methyl-2H-isoquinolin-1-one
hydrochloride (138), 63 mg (0.68 mmol) of triethylamine and 35 mg (0.78 mmol) of
acetaldehyde were stirred in 13 m! of dry methanol for 4 h at 5°C. After addition of 37
mg (0.97 mol) of sodium borohydride the mixture was stirred overnight at room

temperature. Since incomplete conversion of the starting amine was observed the
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same amounts of actetaldehyde and sodium borohydride were added again
sequentially within 2 h. After further stirring for 2 hours the reaction mixture was
acidified with concentrated hydrochloric acid and the methanol was evaporated. The
aqueous residue was washed with ethyl acetate and then saturated with potassium
carbonate and extracted whith methylene chioride to give 145 mg of 6-(cis-4-
ethylamino-cyclohexyloxy)-7-methyl-2H-isogquinolin-1-one (138). R, = 0.89 min (Method
A). Detected mass: 301.20 (M+H").

§-{cis4-Isobutylamino-cyclohexyloxy)-7T-methyl-2H-isoquinolin-1-one (140}

= O
HIN CH
CH /\l/ 3

3 H
o) CH

3

From 0.2 (0.65 mmol) of 6-(cis-4-amino-cyclohexyloxy)-7-methyl-2H-isoquinolin-1-one
hydrochloride (138) and isobutyraldehyde were obtained analogous to example 138
151 mg of 6-(4-isobutylamino-cyclohexyloxy)-7-methyl-2H-isoguinolin-1-one. Ry = 1.10
min (Method A). Detected mass: 328.20 (M+H").

Analogous to examples 139 and 140 the following compounds were prepared from the
respective amines and aldehyde (Table 8).
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WG-’%%is-fgf-z[iizezthylamino-cyclohexyloxy)-?-methyl-zH-isoquinclin-l-one
N A2 A ction mixture consisting of 150 mg (0.49 mmol)

6-(cis-4-amino-cyclohexyloxy)-7- methyl-2H-isoquinolin-l-one
hydrochloride (example 138), 38 mg (0.63 mmol) of acetic 5 acid, 43 mg
(0.97 mmol) of acetaldehyde, molecular sieves and 515 mg (2.4 mmol) of
sodium triacetoxy borohydride in 5 ml of methylene chloride was stirred

overnight. The reaction mixture was added to 10 ml of 1 M sodium
hydroxide solution and extracted twice with a mixture of methylene
chloride and isopropanol. After drying and evaporation 122 mg of

6-(cis-4-diethylamino-cyclohexyloxy)-7-methyl-2H-isoquinolin-I-
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10 one (146) were obtained. Rt = 0.99 min (Method B). Detected mass:
329.17 (M+H+).

W %|s74 Isopropylamino-cyclohexyloxy)-7-methyl-2H-isoquinolin-1-one
((I % %51 Analogous to example 146 121 mg of PCT/EP2006/007140
6-(cis-4-isopropylamino-cyclohexyloxy)-7 15 methyl-2H-isoquinolin-l-one
(147) were obtained from 150 mg (0.49 mmol) of 6-(cis-4-
amino-cyclohexyloxy)-7-methyl-2H-isoquinolin-I-one hydrochloride (138)
by reaction with acetone. Rt = 1.07 min (Method B). Detected mass:
315.13 (M+H+). 2,2,2-Trifluoro-N-(trans-4-hydroxy-cyclohexyl)-acetamide
(148) HF F N HO 20 25 g of trans-4-aminocyclohexanol hydrochloride
were suspended in 250 mL of dry dioxane and 30 mL of sodium
methylate solution (30% in methanol, 1 equivalent) were added. 39.3 mL
of ethyl trifluoroacetate were added and the reaction mixture was allowed

-gtir until the reaction was complete. The reaction mixture was

Bporated, WO 2007/012422 PCI'/EP2006/007140 88 taken up in 50 mL

2.1 N HCI and extracted several times with
chloron ] 10l 3:1. The combined organic layer was

Ktractgd once with 0.1 NIHCI and brine, dried over sodium sulfate and
Biteg to dryness to yjeld 29.0 g of 148. Rt = 0.69 min (Method C).
etected!flass: 212.2 (M+H+). 5

2 D T fl ANL £ A L

Zz, z= THMUoro=IN=(4= nyuwxy Cyclohexyl)-N-methyl-acetamide (149) O FN
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oF OH 5 g of 2,2,2-trifluoro-N-(4-hydroxy-cyclohexyl)-acetamide (148)
were dissolved in 25 mL of dimethyl acetamide, 625 mg of 95% sodium
hydride were added and the 10 reaction mixture was cooled to 0C. 1.64
WHEG Hdtihethane were added slowly and the reaction miXiGFERzL6/007140
allowed to warm to room temperature. Upon completion, the reaction
mixture was poured into water, extra8ted three times with methyl tent.
butyl ether and the combined organic layer was extracted once with brine,
dried over sodium sulfate and evaporated to dryness. The residue was
s-(cesa&@neﬁmmm-@mI@bpnvi@wﬂﬁeﬂwb&ﬂr&ﬁaﬁmb@ﬁdnﬁ@tlﬁwﬁ)
acetamlde to yield 4.Q.gref product-Riz 095

HO' 20 Zg of 2,2, (4 ok
(149) were suspended jh 10 mL of 1 N HCI and feated in a microwave at
150 until conversion w&s complete. The resulting‘sglution was lyophilized

A e gt oS chon G 200TI01R428 RCTIER2000/007 440, .

meth@me{umqmmmmmummmweﬂemmemmm @.3atworll of acetic
scit PTG Yoo pamman malseer SRS g Rl na e timg)
sod;umnram)(wnywwﬂde 686 migobeitiylanmyeligddesuas wibned overnight. The
reacﬁb’r?‘?r‘? g DA% A1 NIy LASHARUIER LD REe solution and extracted

4-methylamino-cyclohexanol (150), dissolved in' 40 mL of dimethyl
twice with a m;xture of methylene chloride and isopropanol. After drying and

evaporation 122 mg of 8~(cis-4-diethylamino-cyclohexyloxy}-7-methyl-2H-isoguinolin-1-
one (148) were obtained. R = 0.99 min (Method B). Detected mass: 328.17 (M+H").

6-(cis-4-Isopropylamino-cycichexyloxy)-7-methyl-2H-isoquinoiin-1-one (147)

'S QOWL

Analogous to example 148 121 mg of 6-(cis-4-isopropylamino-cyclohexyloxy)-7-
methyl-2H-isoguinolin-1-one (147) were obtained from 150 mg (0.49 mmoli) of 6-(cis-4-
amino-cyclohexyloxy)-7-methyl-2H-isoquinolin-1-one hydrochioride (138) by reaction
with acetone. R; = 1.07 min (Method B). Detected mass: 315.13 (M+H").

2,2.2-Trifluoro-N-(frans-4-hydroxy-cycichexyl)-acetamide (148)

H F
N
,, YKF
@R
HO

25 g of trans-4-aminocyclohexanol hydrochloride were suspended in 250 mL of dry
dioxane and 30 mlL of sodium methylate solution {(30% in methanol, 1 equivaient) were
added. 39.3 mL of ethy! trifluoroacetate were added and the reaction mixiure was
allowed to stir until the reaction was complete. The reaction mixture was evaporated,
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acetamide, were added dropwise and 15 min. later 2.48 g of
6-fluoro-2-(4-methoxy 10 benzyl)-2H-isoquinolin-1-one (177), dissolved in
another 40 mL of dimethyl acetamide, were added. The reaction mixture

W44 %t 80 C until the reaction was complete. The mikfPEFALe/007140
poured into an ice-water mixture, extracted three times with methyl-
tert.-butyl ether and the combined o&fanic layer was dried over sodium
sulfate and evaporated. Water was added and the crude product was
subjected to lyophilization to 15 remove remainders of dimethyl

takenagetardtimTdisobtdifiil probextrectditteatiyl fiovegovitbrther conversion.

. Rt=1.24 min C X . * ;
aionio R 3 S BIAER oA e as exrgoted nos with
0.1 NNHiCi 2010 lrine glesed over sodium sulfate and evaporated to dryness to yield 29.0

dpnet = = eI 2RRIR0ACY, s2khisoquinolin-1-o0

g of %g' aﬁ%ﬁ?%gﬁ ﬁ@%\?ﬁﬁﬂS@%ﬁ of TFA %%é%{g irT ?r%icrowave
oven at 150 C for 2 h. Methanol was added and the reaction mixture was

2 2 2 SNNGERIAN- (418 F oMoy aR R iR iethl N Ethandexigeyed three
times with dichloromethane. The combined WO 2007/012422
PCT/EP2006/007140 90 dichlorometnane layers were extracted with 1 N
HCI twice and the combined HCI laygrs weife lyophilized, the residue was
taken up in water and Iyophiliz&i gain jeld 1.31 g of
6-(4-methylamino-cyclohexyloxy){2H-isoguinolin-l-one (152) as
hydrochloride. Rt = 0.81 min (Mé€thad B). Detected mass: 273.2 (M+H+).
.5 The following two products Were obtained as hydrochlorides by the
same reaction sequence deséibed for the synthesis of 152, using
appropriate alkyl halides for the glkylation of 148. 10
6-(trans-4-EthyIamino-cyclohexyl@g)-ZH-isoquinoIin-l-one (153) /
ao""'aNH HN O

5 g of 2,2 2-trifluoro-N-{4-hydroxy-cyclohexyl)-acetamide {148) were dissolved in 25

mL of dimethy! acetamide, 625 mg of 95% sodium hydride were added and the
reaction mixture was cooled to 0°C. 1.64 mL of iodomethane were added slowly and
the reaction mixture was allowed to warm to room temperature. Upon completion, the
reaction mixture was poured into water, extracied three times with methyl tert. butyl
ether and the combined organic layer was exiracted once with brine, dried over sodium
sulfate and evaporated o dryness. The residue was taken up in water and lyophilized
to remove remainders of dimethyl acetamide fc yield 4.0 g of product. R; = 0.85 min
(Method C). Detecied mass: 226.2 (M+H™).

trans-4-Methylamino-cyciohexanol {150)

CIH
HO™

2g of 2,2, 2-trifluoro-N-(4-hydroxy-cyclohexyl)-N-methyl-acetamide (149) were
suspended in 10 mL of 1N HCI and heated in a microwave at 150° until conversion
was complete. The resulting solution was lyophilized and the residue was taken up in
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Rt = 0.85 min (Method B). Detected mass: 287.1 (M+H).
6-(trans-4-Isopropylamino-cyclohexyloxy)-2H-isoquinolin-l -one (154) HN
NH 15 Rt =1.16 min (Method B). Detected mass: 315.2 (M+H+.£€%Vé/0
Woot1812422 PCT/IEP2006/007140 91 General procedure BY&HR06/007140
reductive amination reaction: 250 mg of 153 (or of another
monosubstituted isoquinolonone-ami) are dissolved in 8 mL of
dichloromethane and 6 mL of DIMIF. 3 eq. of aldehyde, 1.3 eq. of acetic
acid, 5 300 mg of molecular sieves and 3 eq. of sodium triacetoxy
watebandHydpibiizné ageiedtWice tregietion Hixguns dsrettradeioina ¢yelobsx@nol (150).
mixture. d eghi 25 mL of
Ri= %ii%@?gmgﬁgﬁfd%% rﬁﬁeg}}%%%%owp%@!g%a% added. The organic layer
is separated and the aqueous layer is extracted three times with
- RDAO ! HGvie inolin-1-
2 DL & epquinolin
one @\%ﬁtually converted into the corresponding HCI salts by addition of 2N
HCI and subsequent lyophilization. The following compounds were
prepared accibrding to this procedure and obtained as free base or

hydrochloridéé<J abteg) 15 WO / 22-2CT/EPR2006/007140 100
@ +Muy 6)[e
N
ITiH

d CoO0Orrr
O

630 mg of sodium hydride (95%) were suspended in 40 mL of dimethyl acetamide.
1.45 g of 4-methyiamino-cyclohexanol (150}, dissolved in 40 mL of dimethy!
acetamide, were added dropwise and 15 min. later 2.48 g of 6-fluoro-2-(4-methoxy-
benzyl)-2H-isoquinolin-1-one (177), dissolved in another 40 mL of dimethy! acetamide,
were added. The reaction mixture was stirred at 80 °C until the reaction was complete.
The mixture was poured into an ice-water mixture, extracted three times with methyl-
tert.-butyl ether and the combined organic layer was dried over sodium suifate and
evaporated. Water was added and the crude product was subjected to iyophilization o
remove remainders of dimethyl acetamide.

The obtained product is sufficiently pure for further conversion. Ry = 1.24 min (Method
B), detected mass: 383.2 (M+H™).

6-{trans-4-Methylamino-cyclohexyloxy)-2H-isoquinclin-i-one (152)

0L
HN = NH

o |

2.46 g of 2-(4-methoxy-benzyl}-6-(4-methylamino-cyclohexyloxy)-2H-isoguinclin-1-one
(181) were dissolved in 15 mL of TFA and healed in a microwave oven at 150 °C for 2
h. Methanol was added and the reaction mixiure was evaporated. The solution was
taken up in 1N HCI and extracted three times with dichloromethane. The combined
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dichioromethane layers were extracted with 1N HCl twice and the combined HCI layers
were lyophilized, the residue was taken up in water and lyophilized again to yield 1.31
g of 6-(4-methylamino-cyclohexyloxy}-2H-isoquinolin-1-one (152) as hydrochloride. R;
= 0.81 min (Method B). Detected mass: 273.2 (M+H").
The following two products were obtained as hydrochlorides by the same reaction
sequence described for the synthesis of 152, using appropriate alkyl halides for the

alkylation of 148,

6-{trans-4-Ethylamino-cyclohexyloxy)-2H-isoquinolin-i-one (153)

SORGt
HN
NH
0 §

R; = 0.85 min (Method B). Detected mass: 287.1 (M+H").

6-{trans-4-isopropylamino-cyciohexyloxy)-2H-isoquinolin-1-one (154)

= ' O,,“'Q\
HN
NH
O ‘\1/

Ri= 1.16 min (Method B). Detected mass: 315.2 (M+H").
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General procedure D for the reductive amination reaction:

250 mg of 153 (or of another monosubstituted iscguinolonone-amineg) are dissolved in
8 mL of dichloromethane and 6 mL. of DMF. 3 eq. of aldehyde, 1.3 eq. of acetic acid,
300 mg of molecular sieves and 3 eq. of sodium triacetoxy borchydride are added. The
reaction mixiure is stirred for 16 h at 55 °C. The mixture is poured into 5 ml of 1N
NaOH and 25 ml. of dichloromethane and 10 mL of isopropancl are added, The
organic layer is separated and the aqueous layer is exiracted three times with
isopropanol:dichloromethane 1:3. The combined organic layer is evaporated to
dryness and the residue is purified by HPLC and eventually converted into the
corresponding HCI salts by addition of 2N HCI and subsequent lyophilization.

The following compounds were prepared according o this procedure and obtained as
free base or hydrochiorides (Table 9)
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Ry [min]
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1.05
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10 g (60.2 mmol) of 3-fluoro cinnamic acid in 44 ml of chloroform and 1 ml
of DMF. 5 The reaction was heated to reflux for 2.5 h. Then the solvents
were distilled to to yield 11.4 g of the raw acid chloride, which was used
WHEUP AR further purifcation. The acid chloride was dissolV&d /P A8 §Hp7140
of acetone. At 0 C 8.03 g of NaN3 (123.5 mmol, 2 eq.) were added
ortionwise. Then 41 mL of water were added while the 10 temperature
as kept below 5 C{ The reaction yas stirred forjanother 1.5 }Then 55

=)

Lpfichloroform wefe added. The mixture was extracted with 80 mL of
cter followed by 40 mL of brine. After drying over Na2SO4 and filtration
r@nk of diphenyl ether were added and most of the chlorofofm was
)F018d in vacuo (Without heating}™A total remd¥al of the chlproform

mulgisbe avoided. 15 The solutior containing the azide, diphenyl ether
X

aRr=3=

e remaining chloroform was {added dropwjse at 260 C within 15

to a solution=of 10 mL of triputyl amine in=97 ml of diphenyl ether.
ﬁgo’@us reaction gan be observed during the addition. The reaction
stirred-for-anotter20 minutes gt 260 CAfter cooling 10 room 20
temperature 270 mL of n-heptane were added. Tlhe precipitateld product
W%pf kered off andmashed with etirer to yield 585 g of the title

cofpalind. MS (DC{fDetected mas: 164.0 (M+E+).
6{FtL6Th-2-(4-metha¥y-henzyl)-2H4Sbquinalin-l-dfe (177) E N 25 0 WO
2007/012422-R€T/EP2006/80X140 98 169 pL o Lo
pimethoxykb@nzy¥ghloride ( mol, 1.1eq) were add@ed to ajsuspension
off 200 mg uorp-isoq none (176) (1.13immok and 368 mg of

Cs2C0P3 (136 mmal, 1.2 €q) in 3 TL of DMF. Tlhe mixgure was stirred for

2 h and then-gpauredion ice zThe precipitate was ffiltere z,[v?sh ed with

waterjand dfied to yield 300 mg of the titl ompoun MS; Method B,
retent o@f 1.76 m'ctgd ma 4.14 [M
T
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4-Ethyl-6,7-difluoro-2H-isoquinolin-1-one (178) F/FINH 0O
4-Ethyl-6,7-difluoro-2H-isoquinolin-1 -one (178) was obtained by the same
Wmethod 10 described for the synthesis of 176, using
(%,%pd{ﬂ%ga-phenyl)-pent-z enoic acid as a starting material R HE07140
min (Method B). Detected mass: 210.1 (M+H'). The used acrylic acid was
synthesized from the corresponding@ldehyde in similar fashion as
described in the literature (see for instance: J. Med. Chem. 2005, 48,
71-90). 15 6-(trans-4-Amino-cyclohexyloxy)-4-ethyl-7-flu
6-Flud¥e-1&ddanmwinainelrrre (179) 1::i~-NH2 \OHN O
6-(4-Amino-cyclohexyloxy)-4?ethyl-7-fluoro-2H-isoquinolin-l-one (279)
was synthesized as hydrochlorde bBya Similar reaction sequence as
described for the 20 conversion ¢ € and d), using 178 as the
starting material. Rt = 0.97 min (Méthott' B). Detected mass: 305.2
(M+H"). WO 2007/012422 PCT/EP20067007140 99 LCIMS-Methods:
Method A: Stationary phase: Col YMC Jsphere 33 x 2 5 Gradient: .
4.8 min 630+ 108w TFA eFeS hipmdsarileiss @i RPSICEMSEIRG Rplution of

10 g (8B:B(Ehhanar Fiwb BhinainiadothBi4 mi of chloroform and 1 mi of DMF.

The reaction was heated to reflux for 2.5 h. Then the solvents were distilled o to yield

11.4 g of the raw acid chloride, which was used without any further purifcation.

The acid chioride was dissolved in 45 mL of acetone. At 0 °C 8.03 g of NaN; {(123.5
mmol, 2 eq.) were added portionwise. Then 41 mL of water were added while the
temperature was kept below 5 °C. The reaction was stirred for ancther 1.5 h. Then 55
mi of chioroform were added. The mixture was extracted with 80 mL of water followed
by 40 mL of brine. After drying over Na»SQ;4 and filtration 14 mL of diphenyl ether were
added and most of the chloroform was removed in vacuo {without heating). A total
removal of the chloroform should be avoided.

The solution containing the azide, diphenyl! ether and the remaining chloroform was
added dropwise at 260 °C within 15 minutes to a solution of 10 mL of tributyl amine in
97 mi of dipheny! ether. A vigorous reaction can be observed during the addition. The
reaction was stirred for another 20 minutes at 260 °C. After cooling to room
temperature 270 mL of n-heptane were added. The precipitated product was filtered off
and washed with ether to yield 5.65 g of the title compound. MS (DCI) Detected mass:
164.0 (M+H"). '

6-Fluoro-2-{4-methoxy-benzyl}-2H-isoquinolin-1-one (177}

I
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10 Stationary phase: Col YMC Jsphere 33 x 2 Gradient: ACN+0,05% TFA

: H20 + 0.05% TFA 5:95(0 min) to 95:5(2.5 min) to 95:5(3.0 min) Flow 1

mL/mln 15 Method C: Stationary phase: Col YMC Jsphere ODS H80 20 x
WD BIZGIEHE ACN : H20 + 0.05% TFA 4:96(0 min) to 95:5(2 Ffrge/007140

95:5(2.4 min) Flow 11 mL/min 20 Method D: Stationary phase: Col YMC
Jsphere 33 x 2.1 Gradient: Grad ACB0.08% FA:H20+0.1%FA (Formic
Acid) 5:95 (Omin) to 95:5 (2.5min) to 95:5 (3min) 25 Flow 1.3 mLImin
Determination of Rho kinase inhibition To measure Rho-kinase inhibition,

169 Q&@/ ESoMAr @r/ﬁ@t@lﬁmhfml(acmrmng)tmtheewgﬁgwdtgeﬂrMm:QUémS:on of
200 422 PC /[EP2006/0 0.,100 Buff Tri ()

200 iRl BB S RNCEDRDE TS (00 DD D ooty B (130

mmolMngéqD@ﬁ@MepWP%ERﬁxﬁymwﬁ?@@l@ﬂ dchKjKaMLﬂpemp@ured on ice.

The pﬁ%ﬁatal tglll% nif/ F)e Sl}%g/ efe di ute %gpé gﬁ% %Tgé#j sc bedﬁ St

com;:@lmmb (RAMD BietTey) B, retentions hofet. '(@nmmt@&?t@cmdmp 12814 [M+H]
enzyme solution 3. Start the reaction with 30pL of mix

substrate/ATP/ATP33 10 4. Incubate for 20 min at room temperature
4-Ethyl-8,7-diftuoro-2H-isoquinolin-1-one (178)

NH

O
4-Ethyl-8, 7-difluoro-2H-isoquinolin-1-one {178) was obtained by the same method
described for the synthesis of 178, using (3,4-difluoro-phenyl)-pent-2-
enoic acid as a starting material. R = 1.46 min (Method B). Detected mass: 210.1
(M+H"). The used acrylic acid was synthesized from the corresponding aldehyde in
similar fashion as described in the literature (see for instance: J. Med. Chem. 2005, 48,
71-80).

&-{trans-4-Aminc-cyclohexyloxy)-4-ethyi-7-fluocro-2H-isoquinolin-i-one {179)

O/NH
Z O
HN
F
O

B-(4-Amino-cyclohexyloxy)-4-ethyl-7-fluoro-ZH-isoquinolin-1-one (179) was
synthesized as hydrochloride by a similar reaction sequence as described for the
conversion 137 (steps b, ¢ and d), using 178 as the starting material. R, = 0.97 min
(Method B). Detected mass: 305.2 (M+H").
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5. Stop reaction with 30pL of 50 mM EDTA 6. Transfer 50 pL of stopped
solution to Streptavidin Flash Plate plus, Perkin Elmer, SMP 103A 7.
Wln%g(p%e fgr 30 min at RT 15 8. Wash 4 times with 300 pl of P%%/Po.l 0//0

PIREN A5, Radioactivity in the well was determined The fE(’)ﬁo(/vmz(f;}06 007140

products/compounds were tested in said assay by using the respective

20 form (salt or free base) obtained @& in the examples described above

and the following activities were measured. Compound No. pIC50 10

+++++ 11 +++++ 12 +++++ 13 +++++ 14 +++++ 20 +++++ 29 +++++
LC/viSMethisdd/O 2007/012422 PCT/EP2006/007140 101 Compound No.

pIC50 41 +++++ 44 +++++ 45 +++++ 46 +++++ 48 +++++ 53 ++++ 56
+++++ 58 +++++

Method A:

Stationary phase: Col YMC Jsphere 33x 2

Gradient: ACN+0,05% TFA ; HO + 0.05% TFA
5:85(0 min) to 85:5(3.4 min) to 85:5(4.4 min)

Flow 1 mb/min

Method B:

Stationary phase: Col YMC Jsphere 33 x 2

Gradient: ACN+0,05% TFA : H,O + 0.05% TFA
5:85(0 min) to 95:5(2.5 min} fo 85:5(3.0 min}

Flow 1 mb/min

Method C:

Stationary phase: Col YMC Jsphere ODS H8020x 2

Gradient: ACN : HoO + 0.05% TFA
4:96(0 min) to 85:5(2.0 min) to 95:5(2.4 min)

Flow 1 mbL/min

Method D

Stationary phase: Col YMC Jsphere 33 x 2.1

Gradient: Grad ACN+0.08% FA:H20+0.1%FA {(Formic Acid)
5:95 (Omin) to 85:5 (2.5min) to 85:5 (3min)

Flow 1.3 mU/min

Determination of Rho kinase inhibition

To measure Rho-kinase inhibition, 1C5q values were determined according to the

following protocol.
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65 +++++ 66 ++++ 67 +++++ 69 +++++ 70 +++++ 71 +++++ 77 +++++
125 +++++ 137 +++++ 138 +++++ The given activity is denoted as the
negative decadal logarithm of the IC50 (pIC50) as follows: +; pIC50 <
W?(?"%7Q#2.“%2.05p|050<4.0 +++ 4.0<_plC50<5.0 ++++: 5.0 CHERHERIF10
+++++: 6.0<_ plC50 WO 2007/012422 PCT/EP2006/007140 102 Claims

1 A compound of the formula (I) R4486 R RgL Rs' R2N R~ (Rs)n O R8
(I} 5 or of the formula (I') R4 R5 R6 N

Buffer: 25mM Tris pH7.5; 0.02% BSA,; 5% Glycerol; 0.008% Triton X100, 2% DMSO,
1mM DTT; 1mM MgCly; 0.5uCiwell y*°P ATP

Enzyme: ROCKI or ROKa) (Upstate, Catalog # 14-451) 0.1 ng/pl

Final concentration of ATP in reaction mixture 40uM

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

1. 10ul Tris buffer (* Inhibitor)

2. Add 30 ul of enzyme solution

3. Start the reaction with 30pL of mix substrate/ATP/ATP33
4. Incubate for 20 min at room temperature

5. Stop reaction with 30pl of 50 mM EDTA

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

7. Incubate for 30 min at RT
8. Wash 4 times with 300 pi of PBS/0.1% Tween 20
9. Radioactivity in the well was determined

The foliowing 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 foliowing
activities were measured.

Compound No, piC59
10 et
11 e
12 okt
13 b
14 et
20 i+
28 b+
37 S




R3\L~R6 N/R7 (R9)n OR1Rg (I') wherein R1 is H, (C1-C6)alkyl,
(C2-C6)alkenyl, (C2-C6)alkynyl, 10
C1-Cé6)alkylenel0-1-(C3-C8)cycloalkyl,

W& ! lene]0.1-(C5-C10)heterocyclyl, PCT/EP2006/007140
[(C1-C6)alkylene]0-1-(C6-C10)aryl, C(O)-(C1-C6)alkyl,
C(0O)(C2-C6)alkenyl, C(O)-(C2-C6)aligynyl, C(O)-[(C
1-C6)alkylene]0-1-(C3-C8)cycloalkyl,
C(0O)-[(C1-C6)alkylene]0-1-(C5-C10)heterocyclyl, or 15
C@}ﬁ&hg@ﬁgylenel%w -CIQ)aryl, R2is H, (C1-C6)alkyl,
[(C1-CB)alkylenel0:-1-R.[(C1 -C6)ajikylene]0-1-0-(C 1-C6)alkyl, [(C
1-C6)aligfene]0.1-0-R', [[E*F-t6)alkylene]0- 1-NH2,
[(CI-Co)gplkylene]0-1- NI—LGG;1+@6)aIk/I

= lkvlenel0tl1-NIC1-C8)alky |]2 20

o oo

[(C1-C6kylene]o-1-CHIR S WO £007/012422 PCT/EP2006/007140
03T(C14€06)alkylene]0_1+G{)-R’, [(C1-C6)alkylene]o-1-C(O)NH2,
(Cl-C6)alkylenelO-1 f"f“'\"-' R~-ef [(C1-C6)alkylene]0_1-C(O)N[R'2 ;
R3is H, ﬁ%logen CN, (Cﬁ éé)alkyl (C1-C6)alkylene-R', OH, O-R", NH2,
NHR", Ss8R"R" or NH-C(&}xR", R4 |s H, halogen, hydroxy, CN,
(G1 C6‘°“"", {3 '“S)Cy'c!ca!!\ L{&4-C6)alkylene-R'; R5 is H, halogen,
CN, NOZ2; %Cl -C6)alkyl, ( é)alkewyl, R', 10
(C1-Co6)diylene-(Cb- Cl@}aryJﬂCZ C6)alkenylene-(C5-C10)aryl,
\vl CR\QIé"Ich (\/J \,J.Lﬂllc ter O€y€ yl, NH2, NH-R', NH-SO2H,

1

NH-S02-YC1-C6)alkyl, NH-502-R’, NH-C(0)-(C1-C6)alkyl, NH-C(O)-R!,
C(O)N[(@B-C6)alkyl]2, C(&y@H or G(O)O-(C1-C6)alkyl;

67 P

88 A

70 bt

74 dd b

77 TR

125 R

137 | +++++

138 Fa—

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

follows:

+: plC50 <3.0
4 3.0 <plCrp<4.0

. 4.0<plCsp<5.0

FUFI 5.0<plCsp <860

] 6.0 < piCsp
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15 R6 and R6' are independently of each other H, R', (C1-C8)alkyl,
(C1-C6)alkylene-R', (C1-C6)alkylene-O-(C1-C6)alkyl,
%Cl -C6)alkylene-O-R’, (C1-C6)alkylene-CH[R']2, (C1-
@/{ $%8-c(0)-R', (C1-C6)alkyiene-C(O)NH2, PCT/EP2006/007140

(C1-C6)alkylene-C(O)NH-R', or (C1-C6)alkylene-C(O)N[R']2; 20 R7 and
Rg are independently of each other EHyhalogen, CN, NO2, (C1-C6)alkyl,
O-(C1-C6)alkyl, O-[(C1-C6)alkylene]0-1-R', (C2-C6)alkenyl, R,
(C2-C6)alkenylene- (C6-C10)aryl, (C1-C6)alkylene-R', NH2, NH-R’,

Claih8H-SO2H, NH-S02-(C1-C6)alkyl, NH- S02-R’, S02-NH2, S02-NHR,
NH-C(O)-(C1-C6)alkyl, NH-C(O)-R', C(O)N[(C1- C6)alkyl]2, C(O)OH or
C(0O)O-(C1-C6)alkyl; 25 Rg is halogen or (C1-C6)alkyl; nis 0, 1, 2, 3 or 4;

1. an8l ¢omppusd of tee(mes dlkyiene; wherein R' is (C3-C8)cycloalkyl,
(C5-C10)heterocyclyl or (06 Cl0)aryl; and 5 R"is (£€3-C6)cycloalkyl,
(C5-Clo)heterocyclyl, (GC1®aryl, (C1- C6)a|ky| &ﬁ -C6)alkylene-R’,
(C1-C6)alkylene- QéCl R', or (C1-
C6)alkylene-NRXRy & etein R are Fﬁ@lependently of
each other (C 1 -q;@ , (C6-C10)aryl,

#kylene-(C6-C10)aryl,

(Cl C4)alkylene- NH(Cl 6)alkyl, (C1- C4)a|ky|ene [(C1-C6)alkyl]2,
(C1-C4)alkylene-N[(C6-C10)aryR2, or |

or 01;(@“]3 %%gkqa e-N[(C5-C10)heterocyclyl}2; and 15 wherein in residues

R4, R5, R/ and R8 one aIkyI or alkylene hydrogen atom can optionally be

substituted by OH, OCH3 , COOCH3, NH2 FNJ—|CH3 N(CH3)2,
CONH2, CONHCH3 or ( 3)2 or an I orﬁlkylene may be
halogenated onc®
N =
(Roln
R4 '
"
wherein

R1 is H, (C4-Cglalkyl, (C2-Cglatkenyl, (Co-Cglalkynyl,
[{C4-Cg)alkyleneln.1-(C3-Cg)cycloalkyi, [(C1-Cglalkylene]g.1-(C5-Ciglheterocyciyl,
[(C1-Cg)alkylenelg-1-(Ce-C1p)amt,

C(O)-(C1-Cglalky!, C{ONCo-Cglalkenyl, C{(O)}-{Co-Cglalkynyl,
C(O)}-(C1-Cglalkylene]n.1-(C3-Cg)eycloalkyl,
C(O)-[(C1-Cg)alkylene]n.4-(Cs-Cyp)heterocycivi, or
C(O)M(C1-Cplalkylenelp.1-(Cg-Crplaryl,

Ra is H, (C4-Cg)alkyl, [(C1-Cg)alkyleneln_4-R, _
[(C4-Cg)alkylenelg.4-O-(C4-Cgalkyl, {{C1-Cg)alkylenelg_4-0O-R’, [(Cq1-Cglalkylene]g-
1-NH», [{C1-Cglalkylene]g.1-NH(C1-Cglalkyl, [{C1-Cglalkylene]g.1-N[(C{-Cglalkyl]z,
[(C4-Cg)alkylene]g.1-CH[R']2,
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20 or their pharmaceutically acceptable salts and/or stereocisomeric forms.
2. A compound of the formula (1) according to claim 1 characterized by a
compound of the formula (11) RR4 Re R6 R3L N RO, HN Il R7 (Rg)n
WAL HE 1A WO 2007/012422 PCT/EP2006/007140 105 3 PATERIPUNGG40
of the formula (I) according to claim 1 characterized by a compound of
the formula (II'' R4 R5 /Rfi RS\\L N@®S N//R7 (Rs)n OHR8 (II"'54. A
compound according to any of claims 1 to 3, wherein R6 and R6' are
independently of each other H, (C1-C6)alkyl, R',

[(C1(Caya) ikylpne-C13) C8) gt ioaliaik (Bha]4)aH BN HE5-C
10)heterocyclyl, (C1-C4)alkylene-C(Q)-(C5-C10)heterocyclyl,

(C1 B e SRelors SN C0fi T bSO eyl 10
5. A compound according to any of claims 1 to 4, wherein R6 and R6' are
Jindependently of each other H, (C1-C6)alkyl, (C5-C10)heterocyclyl, y

R3 igds- WOQINyI(C(B@M%W@m@@%‘i@@t}?cﬁia@% O-R”, NHz, NHR”,

ofla1- |l ng=(C5-C10)heterocyclyl or (C1 -C6)alkylene-(C6-C 10)aryl.
NR % 88@%?(#% §1d according to any of claims 1 to 5, wherein R6 is H,
(C1-C6)alkyl, (C3-C6)cycloalkyl or (C1-C4)alkylene-(C3-C6)cycloalkyl,

R4 &M Rffoleh; kdrS@)N(C 1-Cg)alkyl, (Ca-Cg)eycloalkyl, (C1-Cg)alkylene-R';

Rg is H, halogen, CN, NOg3, (C4-Cgalkyl, (Co-Cg)alkenyl, R’,
(C1-Cgalkylene-(Cg-C4plaryl, (C2-Cglalkenylene-(Cg-C1plaryl,
(C1-Cg)alkylene-(Cs-Cqp)heterocyclyl, NHo, NH-R', NH-SOoH, NH-SO2-(C 1-Cg)alkyl,
NH-S02-R’, NH-C(O)-(C1-Cg)alkyl, NH-C(O)-R’, C{O)N[(C1-Cg)alkyl]o, C(O)OH or
C(0)O-(C4-Cglalkyt;

Rg and Rg’ are independently of each other H, R', (C1-Cg)alkyl, (C4-Cglalkylene-R’,
(C1-Cgalkylene-O-(C¢-Cg)alkyl, (C4-Cg)akkylene-O-R’, (C4-Cg)alkylene-CH[R’]2, (C1-
Cgalkylene-C(0)-R’, (C4-Cg)aikylene-C(O}NH>, (C1-Cg)alkylene-C(O)NH-R’, or

(C 1-Cglalkylene-C(O)N[R]2;

R7 and Rg are independently of each other H, halogen, CN, NO», (C1-Cg)alky!,
0-(C1-Cg)alkyl, O-[{C1-Cglalkylene]n.1-R’, (Co-Cglalkenyl, R, (C2-Cg)alkenylene-
(Ce-Caplaryl, (C1-Cg)alkylene-R', NHo, NH-R', NH-S8O2H, NH-S0O2-(C1-Cg)alkyl, NH-
S02-R’, SO2-NHp, SOz-NHR', NH-C{O)-(C1-Cg)alkyl, NH-C(O)}-R', C(OIN[(C 1-
Cglalkyl], C(O)OH or C(O)O-(C1-Cpglalky!;

Rg is halogen or (C1-Cg)alkyl,

nis0, 1,2, 3or4; and
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(C3-C5)cycloalkyl, (C1-C4)alkylene-(C3-C8)cycloalkyl,
(C5-C10)heterocyclyl, (C1-C4)alkylene-(C5-C10)heterocyclyl or
(C1-C6)alkylene-(C6-C10)aryl. 20 7. A compound according to any of
claims 1 to 6, wherein R6 is H, (C1-C6)alkyl and R6' is H, (C1-C6)alkyl,
(C3-C8)cycloalkyl, (C1-C4)alkylene-({33-C3)cycloalkyl,
(C5-C10)heterocyclyl, (C1-C4)alkylene-(C5-C1D)heterocyclyl or
(C1-C6)alkylene-(C6- Clo)aryl. 106 8. A compound according to any of
claims 1to 7, R6 is H, (C1-C6)alkyl and R6" is H, (C1-C6)alkyl,

. (C3- oalkyl, (C1-C4)alkylene-(C3-C8)cycloalkyl,

Lis C%é’i-@%%@ﬂé‘?@%‘é’l%m)heterocyclyl in which heterocyclyl is
unsubstituted or substituted by (C1-C4)alkyl or halogen, or is
(C1-C6)aikylene-(C6-C10)aryl in which 5 aryl is unsubstituted or

whergiitithtethly tiasgenlid1 €44y Bienicgd)ilty 68026 @ % 0dalky!.
9. A compound according to any of claims 1 to 8, wherein R6 is H,
(C1-C6)alkyl and R6" is H, (C1-C6)alkyl, (C3-C8)cycloalkyl. 10 10. A

R" is ¢Opnigedlcieainding toGuy)bbatabopclyto @ avberpiang6(s HandiRg is H,
(C1-Co)alkyl, (C3-C8)cycloalkyl. 11. A compound according to any of
(C1-Coatiy 610, (rtetemate/iane 1061 GreCo)aibyl.2 Oy copipbuenectoRling (C1-

CriallyR qgfslaims %011, wherein R5 is H, halogen, CN, (C 1-C6)alkyl, R’,
6) m%g\lﬁ?%%gr)ﬂ]h C1-C6)alkylene-(C6-Clo)ary(, or (C1-C6) alkylene-
(C5-Cio)heterocyclyl. 20 13. A compound according to any of claims 1 to
herein R5 is H, halogen, (C1-C6)aikyl, R', NH-(C6-C10)aryl,

12, .
WherQES e ik he AB% CELRPR AR AR e - @i o
, i lai to 13, i
e R e S TR S s,
(C1-Obilee R 0Tt on (8- CR)atbylRmer G e Ml @Aty alky!,
(C1-Cylalkylene-N[(C 1-Cglalkyils, (C4-Cylalkylene-N[(Cg-C1plarylly, or
(C1-Caialkylene-N[(Cs-Cqg)haterocyciylls; and

wherein in residues R4, Rg. R7 and Rg one alkyl or alkylene hydrogen atom can
optionally be substituted by OH, OCHsg, COOH, COOCH3, NHp, NHCH3, N(CH3)o,
CONHz, CONHCHg3 or CON(CH3)» or an alky! or alkylene may be halogenated once

or more;
or their pharmaceutically acceptable salts and/or stereoisomeric forms.,

2. A compound of the formula (1) according to claim 1 characterized by a
compound of the formula (1)

Rs Rs re
R, L N
3 Sy
HN " =

7 Ry (Rgln

O Ry
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15. A compound according to any of claims 1 to 14, wherein R5 is H,
halogen, (C 1 -C6)alkyl, phenyl or (C5-C6)heteroaryl. 107 16. A
compound according to any of claims 1 to 15, wherein R5 is H, halo%en or
W IEEIARY1. 5 17. A compound according to any of claims TG&%#006/007140
wherein R5 is H or halogen. 18. A compound according to any of claims 1
to 17, wherein R5 is H. 19. A compoug according to any of claims 1 to
18, wherein R4 is H, halogen, CN, 10 (C1-C6)alkyl or (C1-C6)alkylene-R'.
20. A compound according to any of claims 1 to 19, wherein R4 is H,
3.  halegemptuhdGh)ilkyioom({d (Coaatigliding 0. .claimlt drheranterret by a
Comacc;')_édinfgrtg %r} 0{3‘@’ s 1to 20, wherein R4 is H, halogen,
P(?E— 63a Pyl or%&' - ;T;Ikylene-(C6-C10)aryI. 22. A compound according
to any of claims 1 to 21 Wherﬁn R4 is H, halogen, Bz (C 1-C6)alkyl. 20
23. A compound accor(ﬁf‘g to ﬁy of claims | to 22wherein R4 is H or
(C1-C6)alkyl. 24.Recorpound-accotding Of clgims 1 to 20, wherein
R4 is H. 25 25. A conpou i gf claims 1 to 24, wherein
3 1\halogen, CN, (C1-C6)alkyl,
a{lﬁplhne-(CS-Cg)cycloalkyl.
30 WO 2007/012422 POHEPRRO6/007140 108 26. A cogﬁound
according to any of claims 1 to 25, wherein R7 and R8 are’ 1hdependently
of each other H, halogen, CN, (C1-C4)alkyl, O-(C1-C4)alkyl,

o CHEARIERY R8P0 bEHARE' 63 RO R re

independently of each other H, (C1-Cglalkyl, R, (C1-C4)alkylene-(C3-Cg)cycloalkyl,

(Cq-C4)alkylene-{C5-Cqg)heterocyciyl, (C4-Cg)alkylene-C{O)-(C5-C1g)heterocyciyl,
(C4-Cyq)aikylene-C(O)-(Cg-Cqplaryl or {C4-Cglalkylene-(Cg-C4g)aryl.

5. A compound according to any of claims 1 to 4, wherein Rg and Rg' are
independently of each other H, (C1-Cglalkyl, (C5-Cqg)heterocyciyl, (C3-Cgjcycioalkyl,
(C1-Cy)alkyiene-{C3-Cg)cycloalkyl, (C4-Cyg)alkylene-(Cs-C4p)heterocyciyi or
(C4-Cg)alkylene-{Cg-C1g)aryi. '

6. A compound according to any of claims 1 to §, wherein Rg is H, (C4-Cglalkyl,
(Ca-Cg)cycloalkyl or (C4-Cy4)alkylene-{Ca-Cglcycloalkyl, and Rg' is H, (C4-Cg)alkyl,
{Ca-Cg)eycioalkyl, (C4-Cg)alkylene-(C3-Cg)eycloalkyl, (C5-Cqglheterocyclyl,
(C1-Cy)alkylene-(Cg-Cqig)heterocyclyl or (C1-Cglalkylene-(Cg-Cqp)aryt.

7. A compound according to any of ciaims 1 to 6, wherein Rg is H, (C1-Cglalkyl
and Rg' is H, (C1-Cglalkyi, (C3-Cg)eycloalkyl, (C4-Cg4)alkylene-(C3-Cg)cycloalkyl,
{C5-Cqp)heterocyclyl, (C4-Cylalkylene-(Cs-C1p)heterocyclyl or (C4-Cg)atkylene-(Cs-
C1olaryl.
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(C3-C6)cycloalkyl. 5 27. A compound according to any of claims 1 to 26,
wherein R7 and R8 are independently of each other H, halogen,
(C1-C4)alkyl, O-(C1-C4)alkyl or (C3-C6)cycloalkyl. 10 28. A compound
according to any of claims 1 to 27, wherein R7 is H, halogen,
(C1-C4)alkyl or (C3-C6)cycloalkyl antb&8 is H. 29. A compound according
to any of claims 1 to 28, wherein R7 and R8 are H. 15 30. A compound
according to any of claims 1 to 29, wherein Rg is halogen or (C1- C4)alkyl.

8. 3R éooopopodnstacedirting gy eflalns tbto, 3¢, whereD R8dsdlyFand Ry is
methyl or ethyl. 20 32. A compound according to any of claims 1 to 31,

H. (Caeiinid 656 2 arcoate) AlSanpolale eering e angiohlisims 1 to

~wherein n.is Q or, 1. 25 34. A compound according to any of claims 1 to
1o R To e KRS SEParg U0 e g o
bstminerenR8 isd),)h ; 6)alkylAC: R O-RIO0 o
> SNHR".E\;vaSJ 00 }oﬁéﬁgfz%%ﬁ‘z?o%éggﬁgﬁo 3@%%%5&%%" in wiieh
aryl isavostdingttdeanyrciutlatingedto B5 avipeneiiRB Gy bh K@ CeTalkgls prikyl or SOo-
NHR". 37. A compound according to any of claims 1 to 36, wherein R3 is
(CT"Q‘E)?%‘Y-ICMaIkyI, 5 NH-(C5-C6)heterocyclyl or NH-phenyl. 38. A

compound according to any of claims 1 to 37, wherein R3 is H,
(C1-C4)alkyl, NH-(C5-C6)heteroaryl containing one or more N atoms or

C8 NApheRpung 3goxdiognisoany atctaidingltocaBywheraim®s te 88(C1-Cg)alky!

herein R3 is.H. 40. A compaound according to any of claims 1 to 39,
and %é‘?‘j—i{; &%;&%‘i@ﬁ§ e AYGBFHVbF the cyclohexyl ring

10. A compound according to any of claims 1 to 8, wherein Rg is H and Rg' is H,

(C1-Cglalkyi, {C3-Cg)eycioalkyl.
11. A compound according to any of claims 1 to 10, wherein Rg and Rg’ are H.

12, A compound according to any of claims 1 1o 11, wherein Rg is H, halogen, CN,
(C1-Cealkyl, R', NH-(Cg-C4glaryl, (C1-Cglalkylene-(Ce-Crglaryl, or (C4-Cq) alkyiene-
(Cs-Choheterocyclyl.

13. A compound according to any of claims 1 to 12, wherein Rg is H, halogen,
(C1-Cgialkyl, R', NH-(Cg-Cqpiaryt, (C1-Cg)alkylene-(Ce-Crgiaryl, or (C1-Cyialkylene-

(Cs-Cio)heterocyciyl,

14, A compound according to any of claims 1 to 13, wherein Rz is H, halogen,
(C4-Cgalky!, (Cg-Cqparyl, (Cs-Cqg)hetercaryl, NH-(Cg-Cqgaryl or
(C1-Co)alkylene-(Cs-Cqglaryl.

15, A compound according to any of ciaims 1 to 14, wherein Rg is H, halogen,

(C1-Cgjalkyl, phenyl or (C5-Cglheteroaryl.
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R6 N,R ~L (R9)nor 15 L is attached to the 3-position of the cyclohexyl
ring R6, /R6" N (R9)n 41. A compound according to any of claims 1 to
40, wherein L is attached to the 4- 20 position of the cyclohexyl ring. 42. A
compound according to any of claims 1 to 41, wherein L is 0-methylene,
O-ethylene or O. WO 2007/012422 PTF/EP2006/007140 110 43. A
compound according to any of claims 1 to 42, wherein L is 0-methylene,
O-ethylene or 0 attached to the 4-position of the cyclohexyl ring. 5 44. A
compound according to any of claims 1 to 43, wherein L is 0. 45. A

18 Colé{] ound ac%i)rdin 5?[o ang of claém 1 to 3, wherein R3 js H, halogen,

o PRI GBS RINSE PR ToR B RSB INRRRS HonRlpgen or

(Cq«U m‘%gen, hydroxy, CN, (C1-C6)alkyl, (C3-C8)cycloalkyl,
(C?l—C )alkylene-R'; R5 is H, halogen, CN, NO2, (C1-C6)alkyl,
(C2-C6)alkenyl, R', (C1-C6)alkylene-(C6-C10)aryl,

(CR-Coelalkenylene-(C6-C10)aryl, 15, . . .

7 (c%g%ﬁt%ﬁ%""hea.%aféf%é’i%}[ﬁéﬁs?o%iefﬁ,nﬂ\m&,tfm 1ERWRGTRET S!S H or halogen.
NH-S02-(C1-C6)alkyl, NH-S02-R', NH-C(O)-(C1-C6)alkyl, NH-C(O)-R',
C(O)N[(C1-Cb)alkyl]2, C(O)OH or C(Q)O-%Cl—CG)alkyI; R6 and R6' are

18, ind FRRRMICALRIABE L BNy e clotaKy, (ehecsdahais 20
(C1-C6)alkylene-R', (C1-C6)alkylene-O-(C1-C6)alkyl,
(C1-C6)alkylene-O-R’,

18. A compound according to any of claims 1 to 18, wherein Ry is H, halogen, CN,

(C1-Cg)alkyl or (C1-Cg)alkylene-R’,

20. A compound according to any of claims 1 to 19, wherein R4 is H, halogen,

(C1-Cglalkyl or (C1-Cglalkylene-R’.

21. A compound according to any of claims 1 to 20, wherein Ry is H, halogen,

(C1-Cgalkyl or (C4-Cp)alkylene-(Cg-Cqparyl.

22. A compound according to any of claims 1 to 21, wherein R4 is H, halogen, or

{C1-Cgalkyl.

23. A compound according to any of claims 1 to 22, wherein Rq is H or
(C1-Cgalkyl.

24. A compound according to any of claims 1 to 20, wherein Rg is H.
25. A compound according to any of claims 1 to 24, wherein R7 and Rg are

independently of each other H, halogen, CN, (C4-Cg)alkyl, O-(C1-Cg)alkyl, (Co-
Cglalkenyl, R" or (C1-Cg)alkylene-(C3-Cg)cycloalkyl,
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(C1-C6)alkylene-CH[R"2, (C1-C6)alkylene-C(O)NH2,
(C1-C6)alkylene-C(O)NH-R', or (C 1-C6)alkylene-C(O)N[R']2; R7 and Rg
are independently of each other H, halogen, CN, NO2, (C1-C6)alk
@95 fR&nyl, R', (C2-C6)alkenylene-(C6-C10)aryl, (C1-CB ﬂ%ﬂé}‘?é’-‘]ﬁi“‘)
NH2 NH-R', NH-S02-(C1-C6)aikyl, NH-S02-R', S02-NH2, SO2-NHR',
NH-C(O)-(Cl-C6)aIkyI, NH- C(O)-R', tEI@)N[(Cl-C6)aIkyI]2, C(O)OH or
C(0)O-(C1-Co6)alkyl; Rg is halogen or (C1-C6)alkyl; 30 111 nis0,1,2;and
L is 0 or O-(C1-C3)alkylene; 5 or their pharmaceutically acceptable salts
26. andastpmaisoacentiingns adb oActainp outel 2 oehdiredrt R arandf R pems
. 1to 3, wherein R3 is H, halogen, ON Cl Co6)alkyl, (C1- C2)a|ky|ene R' or
ndaRERENEY PR O S e ARt
( Ik, . i
(€2 gé)r%%g%enyl F? (B§ %ﬁ%ﬁ%@n C,@&C@%g?é B;“@ﬂﬁ %1 Ca)alkytene
(Ca(Ce)a6)ailkylylene-(C6-C10)aryl, 15 (C1-C6)alkylene-(C5-C
lo)heterocyclyl, NH2, NH-R', NH-C(O)-(C1-C6)alkyl, or
C(O)N[(C1-C6)alkyl]2; R6 and R6' are independently of each other H,
27 (CAC8)opooadkyto&ditetiabayl of diine 3)alkyte & ein(FR 2addig&are
mdependently of each other H, haloign ON, NO2, (C1-C6)alkyl

'“d%&?@%} REER 1(Ee et ai’%n Getemkiene R,
I_\tlé) NERF02- (Cl C6)alky| or S02-NH2; Rg is halogen or
-C6)alkyl; 25 nisO or 1; and L is O or O-methylene;

28. A compound according to any of claims 1 to 27, wherein Ry is H, halogen,

{C1-Cq)alkyl or (C3-Cg)cycloalkyl and Rg is H.
29. A compound according to any of claims 1 to 28, wherein R7 and Rg are H.

30. A compound according to any of claims 1 to 28, wherein Rg is halogen or (C14-

C4)alkyl.

31. A compound accerding to any of claims 1 to 30, wherein Rg is Cl, F, methyl or

ethyl.

32. A compound according to any of claims 1 to 31, whereinnis 0, 1, 2 or 3.
33. A compound according to any of claims 1 to 32, whereinnis 0 or 1.

34. A compound according to any of claims 1 to 29, whereinnis 0.

35. A compound according to any of claims 1 to 34, wherein R3 is H, halogen, (C1-

Cglalkyl, (C4-C4)alkylene-R’, O-R” or NHR”.
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30 112 or their pharmaceutically acceptable salts and/or stereocisomeric
forms. 47. A compound according to any of claims | to 3, wherein 5 R3is
H halo n, ON, (C1-C6)alkyl, (C1-C2)alkylene-R' or NHR"; R4 is
r? BN, (C1-Ca)alkyl, (C3-C5)cycloalkyl, (C1- cz)a|ky|5%’¥%’2°‘ﬁ4§%““

H halogen ON NO2, (C1-C6)alkyl, (C2-C6)alkenyl, R', 10
(C1-C&)alkylene-(C6-C10)aryl, (C2-@6%alkenylene-(C6-C10)aryl,
(C1-C6)alkylene-(C5-C10)heterocyclyl, NH-R'; R6 is H, (C3-C6)cycloalkyl
or (C1-C4)alkyl; 15 R5'is H, (C3-C8)cycloalkyl, (C1-C8)alkyl, or

36. (CA-C8mkyiehedehRinaic /Y afecladepéndedtlywaferashothert] (C4-Cglalky!
halogen, ON, NO2, (C 1 -C6)alkyl, (C2-C6)alkenyl, R',

or N{tko.C3)alkenylene-(C6-Clp)aryl, (C1-C3)alkylene-R',
NH-S02-(C1-C6)alkyl, or S02-NH2; 20 Rg is halogen or (Cl C4)alkyl;
nisQ;and L |s% 25 or hel harm fﬁ\tlcal % san%{ C.a)alkyl

7 stérSSITRRERY ARG aé‘&n?ﬁ& oo o D SRS Eeldciga-Calatiy!

NH- (W&%mgwdngmpu \ NH H2N NH o 0 ~.. (NH ~Nc! ~ ~
d LL HzN Ci "D NH H2N. NH 00 HN HN

38. A compound according to any of ciaims 1 to 37, wherein R3 is H, (C4-Cg4)alkyl,
NH-(Cs-Cg)heteroaryl containing one or more N atoms or NH-phenyl.

39. A compound according to any of claims 1 fo 38, wherein R is H.

40. A compound according to any of claims 1 1o 39, wherein L is attached 1o the 4-

WO

(Rgin

position of the cyciohexyl ring

or

L is attached to the 3-position of the cyc!ohexyi ring

!

A,

41. A compound according to any of claims 1 to 40, wherein L is attached to the 4-
position of the cyclohexyl ring.

42. A compound according io any of claims 1 fo 41, wherein L is O-methylene,
O-ethylene or O.
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CINom™-CINCI 4HOHI/ Cl HNOGIHN'f.,~" 0C! Cl HNyN~ HN
GHOH GICI OOHNNHNIN. 9hiOj. HNQ CtNC!OoH112b f

0,, CIN~HA3OCINIlov~/IV OHNaClaNCI HNH /" CI
WO 2007/012422 PCT/EP2006/007140

110

43. A compound according fo any of claims 1 to 42, wherein L is O-methylene,
O-ethylene or O attached to the 4-position of the cyclohexyl ring.

44. A compound according to any of claims 1 to 43, wherein L is O.

45. A compound according 1o any of claims 1 to 3, wherein

Ra is H, halogen, CN, (C4-Cg)alkyl, (C1-Cg)alkylene-R’, OH, O-R”, NH2, or NHR";
R4 is H, halogen, hydroxy, CN, (C4-Cg)alkyl, (C3-Cg)cycloalkyl, (C4-Cg)alkylene-R’;

Rs is H, halogen, CN, NO3, (C1-Cgalkyl, (C2-Cglalkenyi, R’,
(C1-Cglalkylene-(Cg-C1g)arvl, (Co-Cglalkenyiene-(Cg-C4p)aryl,
(C1-Cglalkylene-(C5-Cqg)heterocyclyl, NHo, NH-R', NH-SOsH, NH-805-(C4-Cg)alkyl,
NH-502-R’, NH-C(0)-(C1-Cg)alkyl, NH-C(O}-R’, C{(O)N[(C1-Cglalkylls, C(O)OH or
C(O)O-(C4-Cg)alkyl;

Rg and Rg' are independently of each other H, (C3-Cg)cycioalkyl, {C1-Cglalkyl,
(C1-Cglalkylene-R’, (C1-Cg)alkylene-0-(C4-Cglalkyl, (C1-Cglalkylene-O-R’,
(C1-Cglalkyilene-CH[R'l2, (C1-Cglalkylene-C{O)NH2, (C1-Cg)alkylene-C{O)NH-R’, or
(C1-Cg)alkylene-C(O)N[R’]»;

R7 and Rg are independently of each other H, halogen, CN, NO», (C4-Cg)alkyl,
(Co-Cglalkenyl, R’, (Co-Cglalkenylene-(Cg-Cqp)aryl, (C1-Cg)alkylene-R’, NHo, NH-R’,
NH-SO2-(C1-Cglalkyl, NH-SO2-R’, SO2-NH2, SO2-NHR', NH-C(0)-(C1-Cg)alkyl, NH-
C(O)-R’, C(O)N[(C1-Cg)alkyl]2, C(O)YOH or C(O)YO-(C1-Cg)alkyl;

Rg is halogen or (C4-Cg)alkyl;
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OCI HNCINCI CI/HNrrCl~/""N\ClOor HI(nV HN~NHCIN \
opl/rV /oHNHhl NL-t2NHz 00 CHN/3\HOHN N BrNH2 and
or their pharmaceutically acceptable salts and/or stereoisomeric forms.
49. A compound of the formulae (1) or (I') and/or their physiologically
acceptable salts and/or stereoisomerid forms according to any of claims 1
to 48 for use as a medicament. 113 50. Use of at least one compound of
the formulae (1) or (I') and/or their pharmaceutically acceptable salts

n is (arid/@r stereoisomeric forms according to any of claims 1 to 48 for
producing a medicament, 5 51. Use of a compound of the formulae (1) or
(I and/or their pharmaceutically acceptable salts and/or stereoisomeric

L is GoomS-gCealiinglitgiany of claims 1 to 48 for the

or their pharmaceutically acceptable salts and/or stereoisomeric forms.
46. A compound according to any of claims 1 to 3, wherein

Ra is H, halogen, CN, (C4-Cg)alkyi, (C1-Co)alkylene-R’ or NHR”;
R4 is H, halogen, CN, (C4-Cg)alkyl, (C3-Cg)cycloalkyl, (C4-Co)akyiene-R’;

Rg is H, halogen, CN, NO9g, (C4-Cg)alkyl, (Co-Cg)alkenyl, R’,
(C1-Cglalkylene-(Cg-C1g)aryl, (Co-Cglalkenylene-(Cg-Cag)aryl,
(C1-Cglalkylene-(Cs-C1giheterocyclyl, NHo, NH-R’, NH-C(O)-(C4-Cg)alkyl, or
C{ONI(C1-Cglalkyllz;

R and Rg’ are independently of each other H, (C3-Cg)cycloaikyl, (C4-Cglalkyl, or

(C1-Calalkylene-R’;

R7 and Rg are independently of each other H, halogen, CN, NO2, (C4-Cg)alkyl,

(Co-Cgialkenyl, R', (Co-Ca)alkenylene-(Cg-Cqg)aryl, (C1-Calalkyiene-R’, NH-R’, NH-

SO2-(C1-Cg)alkyl, or SO2-NH»;

Rg is halogen or {C1-Cg)alkyl;

nis 0 or1; and

L is O or O-methylene;
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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. 10 52. Use of at least
one compound of the formulae (I) or (I') and/or their pharmaceutically
acceptable salts and/or stereoisomeritiforms thereof according to any of
claims 1 to 48 for producing a medicament for the treatment and/or
prevention of hypertension, pulmonary hypertension, ocular hypertension,

or thestiphaatysalavspmascEpaniohene ciredntenydiseuiasmernharal
occlusive arterial disease (PAOD), coronary heart disease, angina
pectoris, heart hypertrophy, heart failure, ischemic diseases, ischemic

47. orgapdmipueneadssanngirmageds isnisslang, dibigigduar, liver failure,
nephropathy, renal failure, fibroid kidney, renal glomerulosclerosis, organ
hypertrophy, asthma, chronic obstructive pulmonary disease (COPD),

Rz iathespiatan distieSy RISHNITQNTD; yrgnebelin disangers; stroke,
cerebral vasospasm, cerebral ischemia, pain, neuronal degeneration,
spinal cord injury, Alzheimer's disease, premature birth, erectile

e S R Ol

syndrome, blood vessel restenosis, atherosclerosis, inflammation,
agfoimmune di S, S,.0steopathy, infection of 25 digestive tracts
Rs 11 GROKETS, GRoR0g LI AP Busion. 55, A
(C1-0 'g@yr[@;@,@t IS neffeet %{gg;ﬂu@,t]gj a8, lgompound of
! th@aformulae (I§ orq( and/gr g@pharmaceuti(ca y a}?cbcep able salts
(C1-Gm) Al gmrediSgrier) histensapepd dflBicBording to any of claims 1 to 48,
physiologically tolerated excipients 30 and carriers and, where
appropriate, further additives and/or other active ingredients.

Rg is H, (Ca-Cg)cycloalkyl or (C1-Cg)alkyl;
Rg'is H, (Ca-Cg)cycioalkyl, (C4-Cg)alkyl, or (C4-C3)alkylene-R’;

R7 and Rg are independently of each other H, halogen, CN, NO3, (C4-Cg)alkyt,
(Co-Cglalkenyl, R’, (Cp-C3)alkenylene-(Cg-C4p)aryl, (C1-Ca)alkylene-R’,
NH-802-(C4-Cg)alkyl, or SOo-NHa9;

Rg is halogen or (C4-Cg4)alkyl;
nis 0; and
Lis O,

or their pharmaceutically acceptable salts and/or sterecisomeric forms.

48. A compound according to claim 1, selected from the group of



112a




112b

or their pharmaceutically acceptable salis and/or steresisormeric foms.,

49. A compound of the formulae (1) or (I") and/or their physiologically
acceptable salts and/or stereoisomeric forms according to any of claims 1 {o

43 for use as a medicament.

cl
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50.  Use of at least one compound of the formulae () or (I') and/or their
pharmaceutically acceptable salts and/or sterecisomeric forms according to any of

claims 1 to 48 for producing a medicament.

51.  Use of a compound of the formulae (I} or (I') and/or their pharmaceutically
acceptable salts and/or stereoisomeric forms according to any of claims 1 to 48 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.

52.  Use of at least one compound of the formuiae (1) or (I) and/or their
pharmaceutically acceptable salts and/or stereoisomeric forms thereof according to
any of claims 1 to 48 for producing a medicament for the treatment and/or prevention
of hypértension, pulmonary hypertension, ocular hypertension, retinopathy, glaucoma,
peripheral circulatory disorder, peripheral occlusive arterial 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, 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,
neuronal degeneration, spinal cord injury, Alzheimer's disease, premature birth,
erectile dysfunction, endocrine dysfunctions, arteriosclerosis, prostatic hypertrophy,
diabetes and complications of diabetes, metabolic syndrome, blood vessel restenosis,
atherosclerosis, inflammation, autoimmune diseases, AIDS, osteopathy, infection of

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

53. A medicament comprising an effective amount of at least one compound of the
formulae (1) or (I and/or their pharmaceutically acceptable salts and/or stereoisomeric
forms thereof according to any of claims 1 to 48, physiologically tolerated excipients

and carriers and, where appropriate, further additives and/or other active ingredients.



