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1 PIPERIDINYL-SUBSTITUTED ISOQUINOLONE DERIVATIVES AS
RHO-KINASE INHIBITORS The present invention relates to novel
isoquinolone and isoquinoline derivatives as described in the claims, their
preparation and their use in the treatijnent and/or S 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

frepdheriRacive SRR %QQQH@M %merﬂf %ﬁgﬁg-mgi%%gmm

subsequent binding to and activation of Rho-kinase. soform
Rho-kinase 1 and Rho-kinase2, are known.. Rho-kinase 2 is expressed in

cells and.endathelial cells. Activation of . .
e e R RO Sl <GRURR Berivatives =
dessrbRE dtidiestiaims othein prparatinthrol il iphosphdngl dttatrmeatimtdtbr |
préVRINRATLP HISEIBORIBINCHY HARARER ﬁ&ﬂlﬁ%"ﬂé}%k@?‘? o-kinase
up-requlation of 15 the activity of myosin regulatory light chain (Uehata et
m%fﬁé?{é osBBoNviatioroRlTyesin H‘Qémmﬁiﬂﬁﬁwase is involved in
vasoconstriction, including the development of myogenic tone and
Appl. Physiol. 2005, 98,

\ uscle contractility (Gokina et al. J. App ¢
A S e U AL R P P i conuggeion of
Rhoalfremhet imiotiveoG DEOBeLpEfhrastortie (Setteg GTP diain®fatm with 2

-8:. . Eur J 2000.389,.103) .and
S d oty el AR B e B i K 1 an
Rhaddwser2 aignpvryRirkisiape pUmpmessegbisrensidarsiakethatmistle cells
andbridedibiRl cafs -AcARRnNIke kiladlodurg 294808 cI2%EDLARRNOA leads

d regulation of intraoccular pressure (Honjo et at.

o G RO DI 1 OReE) SURIBOEIS v pipEhaBlsURAl modated

inhitiforadtibe (®fo&if mhmhmpﬂoemeedcﬁﬁ%aﬁ%%ﬁﬂé&e@mﬂan of
i . 1545-47 i aet at. JCP, 200
e O AR T DS ATl o s

751-761
non-hypertension-induced, and diabetic nephropathies, renal failure and

It is REGAREIRAORASHVRALRI AL Oisea s (BARIM@IIRoSL Al H%'%%W@u nt

ect. 2005, 18, 639-43), myocardial infarction (Demiryurék et at.

Pers
.ofm W%?mé%? asgAMeoth muscle hypeiseirastitiyiielin ebal). Appl. Physiol.

20030882234 05)c ardieshiy Raibop I uRRILTBdHER Y WRefhRlAm. J. Resp. Cell
Mofgafggl%?ﬁ%(ﬁw i%ﬁ%lg%ﬁ@a%ﬁ}g'aﬁrﬁrﬁp hhacbl, 2001, 132.111-8;
Nakahara, et al. Eur J 2000,389,103) and chronic obstructive pulmonary disease
(COPD, Maruoka, Nippon Rinsho, 1999 , 57, 1982-7), hypertiension, pulmonary
hypertension (Fukumoto et al. Heart, 91, 391-2, 2005, Mukai et al. Nature 1997,389,
980-4 ) and ocular hypertension and regulation of intraoccutar pressure (Honjo et al.
Invest. Ophthalmol. Visual Sci. 2001, 42, 137-144), endothelial dysfunction {Steioff et
al. Eur. J. Pharmacol. 2005, 512, 247-249), angina (Masumoto et al. Circ 2002, 1085,
15645-47, Shimokawa et al. JCP, 2002, 40, 751-761), nephropathy, including
hypenrtension-induced, non-hypertension-induced, and diabetic nephropathies, renal
failure and peripheral occlusive arterial dissase (PAOD) (Wakino et al. Drug News
Perspect. 2005, 18, 639-43), myocardial infarction (Demiryurek et al. Eur J Pharmacol.
2008, 527, 129-40, Hattori et al. Circulation, 2004, 109,2234-9), cardiac hypertrophy
and failure (Yamakawa, et al. Hypertension 2000, 35, 313-318, Liao et al. Am J Physiot
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Cell Physiol. 2006, 290, C661-8, Kishi et at. Circ 2005, 111, 2741-2747),
coronary heart disease, artheroscierosis, restenosis (Pacaud et at. Arch.
Mal. Coeur 2005, 98, 249-254, Retzer, et at. FEBS Left 2000,466,70,
£90 %&1 et at Biochem Biophys Res Commun 1999,262, 211_@ dlabetesi
|abe IC compllcatlons glucose utilization and 5 metabolic s% F5A186/007139
(Sande, et al.Diabetes 2000,49,2178, Maeda et at. Cell Metab. 2005, 2,
119-29), sexual dysfunction, e.g., pen#e erectile dysfunction (Chitaley et
at. Nature Medicine 2001, 7, 119-122), retinopathy, inflammation,
immune diseases, AIDS, osteoporosis, endocrine dysfunctions, e.g.

Celhhesiat a8@BoRRIMCEE v Nehi @l gl sGdre OB/ ORI S B4t B4 T cpspRarY

heaﬁ%%@tiﬁﬂﬁgs&%a@@smﬁzg\'ﬁ’%c@&@‘étlﬂ JeN I de0P 2886, o8,
cerebral ischemia (Uehata, et at. Nature 1997,389,990: Satoh et al.

249{: AsBesb £iad, kP 5St ARDMARR 4. Neastp ooicw; oS Biophys Res

Convaomangso 26rak 11§ adthiberss mhaﬁﬁamknﬁﬂaﬁacﬁfs aam:aée) utticeliieh and

metBRRE B E ST A BEBARY B 1B LA NS AP TR,
in, e.g neuropa IC paln at’sum et eurosuence

20030851 1%2%§emmayamptmatm@ 1wmduer@@tﬂ@@45mcma)(aﬂmwet al.

NatQfAIEHLT RS, With a6 aré%;gﬁl@fﬁ@m&%%%r frRinebRBLaRd

rogression, neoplasia where inhibiti Rho kinase has been shown to

AIDRypsteRRAMRSRIBSARG I S IeipRss B0 hyRerRIdqsisrenE eRfiral nervous
systeRP8iSo?ddrisSBH Y Sb@loMe 3 SeAMBIHI0A0ARH2GaD 2r@NgingePRSIS ot al.

INCHEEH 700 T 273505) FRTAF AN B e R0

Satatnetmbiility SEAAAM £69) 164 t-TReHitIsOetsd, Lil86d PIBITHERR%Nich

t I I
oG O A HO A L
(Satreat aohifa el 86d B Keaost alrdieunosyrgRimARND dGift é’(aéfﬁ eg.
neun%@i&!ﬁﬁ@;i&ﬁh%?&urﬂaﬁ@él3ﬂlbu¥cﬁ6@$&l§0m 93 €84 BiRlogd 08t 415Rature

S R R B R Y R R R Y )
candsﬂ%ﬁélépmtﬁe&pmgmsgmlIrﬁ@%h:ﬁ@ﬂﬁgfﬁ?lﬁﬁﬁ)tmmbléakodytﬂase has

b Y S S Ao, 0l o A Megne

199@6 3R Y, mlegmﬁmmﬁmﬁsémmlmm etal

Biocherh BiRbhS Res ORI 26075332086 dr Mkl S} Eaca] 20800/1348 273),
system activation (Kawaguchi, et at. Eur J Pharmacol 2000, 403:203- 83??9

Vasc#l‘?ﬁéfﬁfé‘?tg ssecRR erten ant sy (Rpmetel S1i%s. Basu
84, eBEaTYB(FakaldjeirathleEih| AGeeosclidRis 20015988, 321-327), endothelial

cell proliferation, endothelial cell retraction and motility (Oikawa et al. Biochem.
Biophys. Res. Commun. 2000, 269, 633-640), stress fiber formation (Kimuta et al.
Science 1997,°275, 1308-1311; Yamashiro et al. J. Cell Biol. 2000, 150, 797-806},
thrombotic disorders {(Kikkawa, et al. FEBS Lett. 2000, 466, 70-74; Bauer et al. Blood
1999, 94, 1665-1672, Klages, et al. J Cell Biol 1999,144, 745; Retzer, et al. Cell Signal
2000,12,645) and leukocyte aggregation (Kawaguchi, et al. Eur J Pharmacol. 2000,
403:203-8; Sanchez-Madrid, et al. J immunol. 2003, 171:1023-34, Sanchez-Madrid, et
al. J Immunol. 2002, 168:400-10), and bone resorption (Chellaiah, et al. J Biol Chem.
2003, 278:28086-97). 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-
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V JLW//VLLNL1 r ~. aiu<<.vwrvv iao> 3 5548), and in SREB (Sterol
response binding element) signalling and its effects on lipid metabolism
(Lin et at. Circ. Res., 92, 1296-304, 2003). Therefore, a compound having
inkikitory. effect on Rho-kinase and/or on Rho-kinase 5 medigted., .vuorvs s 1us
phosphorylation of myosin light chain phosphatase is useful for the
treatment and/or prevention of cardiovascular and non-cardiovascular
diseases involving Rho- kinase as the primary or secondary disease

cause, like hypertension, pulmonary hypertension, ocular hypertension,

5548 NeRAN G raE %’E’éi%%@g&?ﬁé@@ﬁ{éin realg o t% LR Bﬁ&“?@e%%écts on lipid

occlusive arterial disease (PAOD coro ary ease angina
mefrhabig, hipet ﬁifp@'l’ﬁoBﬁ? R2art 49MuA94s2ABRIic diseases, ischemic

organ failure (end organ damage), fibroid lung, fibroid liver, liver failure,

ropat includin pertension-induced, non-hypertension-induced,

TGP S RO DAL R RURC! A BCKKIFESS AT on Ko kinase

meglaimﬂapﬂospi&m&ﬁmrg&mbymrhgjﬂ@mthh&pﬁmﬁs&:mb@éful:tmethe treatment

r r distress.syndrome, 15

an P T EF S el o Vi PR SR Gling R

kingsgrasctiop mmmmmamqueg@mrMhyQQMmrd jianpnary

hypRIEIRIBR! ScliaP AypeMRTIGH! 8 RBPa i i YEBRIE bR ENGoulatory

dysfunctions, arteriosclerosis, prostatic &)épertrophy, diabetes and

‘ngﬂpﬁﬁwpﬁﬁﬁ%a%@wﬁ@% S hieenaesserit slgnssk angina
pectitier aeaielogisririispmaliontaiute|uhoridigrass \ittheriic organ failure

steo athy suc 0s orQsi fectl n of digestive tracts
(en c(i'ear?1 acs sxé'p 5 %:Ear}?c':éi g%pmefﬁeéﬁ Sfc%g‘ej s‘icg]ﬁ pﬁl 8 pgmépgl&dmg
hypattebsinsindutsad, posthypertansios; zbdameanandrrgadue@mhmphne;mtmsenal

faui&%ofg%%%ﬁﬁéf%ﬁg? ib’?ﬂ%f&%@@r‘és‘é”'&‘?g&ﬂ‘ﬁ@ S ﬂmg’ﬂﬁﬂ%mc

substituted 25 by a (CH2)1-6-O-(CH2)0-6 H2 0-6-'0
obstyativsRUmoRaaY ﬁ&%?é@g/&a% uawéfeﬁam@w&m?@aw&g@n@,

throwsbt?@aiydr%aﬁ%(@&bee@ﬁa&@b@Wp&a%&pwwélﬁéhérﬁa%lsmﬁ%eg

|nh| tor fasudil carr an eth rorester roup.in theg}'gosmon of the
e DB AR R S\ SO RS S BB L I e ABBE mer S dissase,
prem@geobE ) akglilkatgsfiznytisnpatitidedne yhtshawfiche: i vetvies clesfaiaprostatic

hypé'?@# ;HO%%%%%%OB@%HH@& B%{?o}’\é‘%@&%’ %éﬁ%%hc syndrome, biood
vessel restenosis, atherosclerosis, inflammation, autoimmune diseases, AIDS,

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

ovaties, brain and lung and their metastases.

WO 01/64238 describes isoquinoline-5-sulfonamide derivatives optionally substituted
by a {CH2)1.6-O-(CH2)0-6- @ -(CH2)p-6-S-(CH2)p-6- or a -(CHp)gg-linked

heterocyclic group useful as neuroprotective agents.

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

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

WO 2001/038726 generically describes -O-(Cg-C qp)alkyl-heteroary! substituted

cyclohexy! derivatives useful for the treatment of microbial infections.
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4 JP 10087629 A describes isoquinoline derivatives useful for the
treatment of diseases caused by Heliobacter pylori such as for example
gastritis cancer or ulcer. The isoquinoline derivatives may be substituted
by OH in the 1-position and are preferably 5 5-substituted by

X e708 kylene)]0_1-Y wherein X may be oxygen and YR@EFH606107139
aryl or a heterocyclic group. Yoshida et al. (Bioorg. Med. Chem. 1999, 7,
2647-2666) disclose 6-benzyloxy- isoggiinoline 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
proliferation compounds of the formula "Ar | - X - Ar 1" wherein X may be

Z(CHR. -CH2, i R1 is_hvd
s R AR, S 1 AN IO B N e

cayged By ieliebartelnyng $8chtrs forerempingrstitstanece gouicer. The

isoURTSIMC i SRR B ISEADHER RYAIBNON th 2099/ Q37T BUE'Se Breferably
] Co.gﬁ{g{ncanﬁescnbes as potassium channel inhibitors for the
S-SiRaiHIaH BY daacChRlRNaNostrEehesHE A MR ReemRAaBLY may be

an S9fsinolene-d yﬁ;%@uwhich are optionally substituted in 6-position by a
group 20 (CReRf)pOR43 wherein p may be zero, and R43 is e.g. a group

R81 defined as a 4-6 membered unsaturated or saturated monocyclic

Yodtideretylio BiagnyitMéd 2CBeim 41 $ese o aesrs mser Weduya dlofrpyBxand
. ar bstituted directly.bound optionally, sulstituted aryl or heteroaryl
AT e T R s S

describes as potassium channel inhibitors for the treatment of cardiac

e S M R o
ERPHe

inhigitingrealbaraliteraionisrmyoLgis g Hrd wierefv B whgtsin X may
be (GHR 1 RREREBIR/S,J 20 RaMHR8MeEREE Rfag BeCONRRERSHrogen or alkyl, Ar
unsaturated or saturated 30 monocyclic heterocylic ring with 1, 2, 3 or 4

I mayher gaIBREABRIEIEA RRlvNeY Bibstisfadisaauinalene esd By A diavdiy among
othe18G e RitRAlNBYLEEHesHarY SmhnietgRny Saeiaiendthosine spim.

03/053330 (Ube) describes isoquinolone derivatives of the formula’ teroa -
C(R)(R)(NH2) :
WO 2005/030791 (Merck & Co.) generically describes as potassium channel inhibitors

for the treatment of cardiac arrhythmias, stroke, congestive heart failure efc.
isoquinolone derivatives which are optionally substituted in 6-position by a group
(CReRf),OR43 wherein p may be zero, and R43 is e.g. a group R81 defined as a 4-6
membered unsaturated or saturated monocyclic heterocylic ring with 1,2, 3 or 4
heteroatoms selected from N, O or S; and are substituted by a directly bound

optionally substituted ary! or heteroaryl ring in the 4-position.

WO 2005/030130 (Merck & Co.) generically describes as potassium channel inhibitors
for the treatment of cardiac arthythmias, stroke, congestive heart failure etc.
isoquinoline derivatives which may be substituted by hydroxyl in the 1-position and are

optionally substituted in 6-position by a group (CRERf),O0R43 wherein p may be zero,

and R43 is e.g. a group R81 defined as a 4-6 membered unsaturated or saturated
monocyclic heterocylic ring with 1, 2, 3 or 4 heteroatoms selected from N, O or S: and



HN 0 as Rho-kkinase inhibitors. Summary According to a first aspect,
there is provided a compound of the formula () R4 R5R3/1L,~, QR6
R2N R7 (R9)n 0 R8 or of the formula (I') R4 R5 R3 L-- vA\NR6 N R7
(R9)n OR1 R8 (I Wherein R1 is H, (C1-C6)alkyl, (C2-C6)alkenyl,
(C2-C6)alkynyl, [(C1-C6)alkylene]0-1-(C3-C8)cycloalkyl,
[(C1-C6)alkylenel0-1-(C6-C10)hetergcyclyi, [(C
1-C6)alkylene]0-1-(C6-C10)aryl, C(O)-(C1-C6)alkyl, C(O)(C2-C6)alkenyl,
C(0)-(C2- C6)a|kyny| 5a C(O) [(Cl -C6)alkylene]0-1-(C 3-C8)cycloalkyl,

are sif . 1-0;ar ptiota HW%@@S@M&M fing in the 4-

Pos'f[?ﬁl C6)a|ky|ene]0 1-R', [(C1-C6)alkylene]0-1-0-(C1-C6)alkyl,
[(C1-C6)alkylene]0-1-O- R [(C1-C6)alkyiene]p- 1-NH2,

1-C6)alkylene]0-1-NH(C1-Cg)alkyl,

WO §eig5aes0 (el les e ERsuyARERS dorvaives SR FaTHE 1R
[(C1-C6)alkylenej0-1-C(O)-R', [(C1- CG)aIkerneBO 1-C(O)NH2, -
[(C1-C6)alkylene]O- 1 C(O)NH R Cl cg)al -1-C(O)N[R'}2 ; R3
is H, halogen, CN; Lo, #Z&ﬁgﬁh -R", NH2,
NHR",

as Rho-kinase inhibitors.

Summary

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

Ry Rs

 or of the formula ()

wherein

Rq is H, (C1-Cg)alkyl, (Co-Cglalkenyl, (Co-Cglalkynyi,
[(C4-Cg)akkylene]g.1-(C3-Cgleycloalkyl, [{C4-Cglalkylenelp.1-(Cs-C1p)heterocyclyl,
[(C1-Cglalkylenelp-1-(Ce-Cqglaryl,

C(O)(C1-Cg)alkyl, C(O)(Cg«C@)alkenyf, C{O)<{Cr-Cgalkynyl,



NR"R" or NH-C(O)-R", R4 is H, halogen, hydroxy, CN, (C1-C6)alkyl,
(C3-C8)cycloalkyl, (C1-C6)alkylene-R'; R5 is H, halogen, CN, NO2,
(C1-C6)alkyl, (C2-C6)alkenyl, R', 56C1-C6)alkylene-(C6-C10)aryl,
(C2-C6)alkenylene-(C6-C10)aryt, (C1-C6)alkylene-(C5-C10)heterocyclyl,
NH2, NH-R', NH-SO2H, NHSO2-(C1-C6)alkyl, NH-S02-R',

alk (O)N[(Cl C6)alkyl]2, C(O)OH or
oy @(%%%{i‘c%%%ji é%Ng%%& ?& “t8)alkyl, (C1- C6)yalkyfene R,
COrEA-CH) mam@ﬂms@mmwm@mmkylene O-R,
Cl- C63alkylene -C é (C 1-Ce6)alkylene-C(O)-R’,

C(OrE1-Es 1@%6)alkylene -C(O)NH-R', or
(C1-C6)alkylene-C(O)N[R']2; R7 and R8 are mdependently of each other
H, halogen, CN, NO2, (C1-C6)alkyl, O-(C1-C6)alkyl,

R is b @Q@W&IH@@B’R&Y@?%%WI R', (C2-C6)alkenylene-

(oA S PR Tl S combrnss

-»NHQ\IN@(%WW%W@%R‘W(WWMW%W@B@)aikyﬁz-
%§O O- (Cl -C6)alkyl; R9 is halogen or (C1-C6)alkyt; nis 0,1, 2,3 0or4; .
{(Cq- lenel- o alkylene; Whereln R' is (C3-Cg)cyoloalkyl,

Cq-d5a @W (@9@3} Ty RO C8)cycloalkyf,
1 5- 1Q)hetqerocyclyl C6-C10 rél (Cl C6)a|ky| Cl- C6 )alkylene-R',

[(Cq Q@aﬂw@aﬂwrfé(@)&ﬂi SRl }@:.1
Ce)afkylene-NR$RYy; and wherein Rx and Ry are mdependently of each
other (C1-C6)alkyl, (Cg-Cl10)heterocyclyl, (C6-G10)aryl,

Rais mmaipgmkﬂéhé%@aﬁi%f&v@@wh@le@)%;éa@ (o Ry LN

NR"R‘Cll\gj)g% e NH(C1-C6)alkyl, (C1-C4)aikylene-N[(C1-C6)alkyl]2,

&-N[(C6-C10)aryl]2, or
(C1-C4)alkyfens-N[(C5-C1p)heter'ocyciyl]2; and wherein in residues R4,

s habiodhh W S SR NE TR AOR &@g&%@&%&&?&ne&

CONH2, CONHCH3 or CON(CH3)2 or an aIkyI or alkylene may be
Rs is HAMISHHCERND,, (C1-Calalkyl, (Co-Cglalkenyl, R,
{C4-Cg)alkylene-(Cg-C1glaryl, (C2-Cglalkenyiene-(Cg-C1plaryl,
(C4-Cglalkyiene-{Cs-Cqg)heterocyciyl, NHa, NH-R’, NH-SO2H, NH-S0O2-(C {-CgJaliyl,
NH-S02-R’, NH-C(O)-(C4-Cg)alkyl, NH-C(O)-R', C{O)N[(C4-Cg)alkyl]o, C{O)OH or
C(O)O{C1-Celalkyt;

‘Rgis H, R, (C1-Cg)alkyl, {C1-Cglalkylene-R’, (C1-Cgjalkylene-O-(C1-Cgalkyl, (C1-
Cg)alkylene-O-R, (C4-Cg)alkylene-CH[R']z, (C1-Cgjalkylene-C{O)-R’,

. (C4-Cg)alkylene-C(O)NH3, (C1-Cg)alkylene-C{O)NH-R’, or
(C4-Cgakkylene-C(OIN[R']2;

- R7 and Rg are independently of each other H, haiogen, CN, NO3, (C4-Cg)alkyl,
- O-{C4-Cglalkyl, O{{C1-Cglalkylene]p.1-R’, (Co-Cglalkenyl, R', (Co-Cg)alkenylens-
(Ce-C1plaryl, (C4-Ceg)atkylene-R’, NH2, NH-R’, NH-8S02H, NH-802-(C4-Cg)alkyl, NH-



or more; or their pharmaceutjcafly acceptable salts and/or stereocisomeric
forms. According to a second aspect, there is provided a compound of the
formulae (1) or (I'), or their pharmaqs%utically acceptable salts and/or
stereoisomeric forms as defined above for use as a medicament.
According to a third aspect, there is provided the use of at least one

iz LR R S e e

. CoER¢BADEDICN ofCroinginednuriy.aspect, there is provided the use of

at least one compound of the the formulae () or (I"), or their
pharmaceutically acceptable salts and/or stereoisomeric forms as defined
Rg ARaRdehBe@pdsEaef a pharmaceutical for the treatment and/or
prevention of diseases associated with Rho-kinase and/or Rho-kinase
mediated phosphorylation of myosin light chain phosphatase. According
n is'@, & fith;pgpgchgere is provided the use of at least one compound of the
formula (1) or (I'), or their pharmaceutically acceptable salts and/or

. Stereal erjic forms as defined above for producing a medicament for

L 'Stségqi;gz’tmﬁ?ﬁ%%ﬁmemion of hypertension, pulmonary hypertension,

ocular hypertension, retinopathy, glaucoma, peripheral circulatory

isorgdetr: ipheral occlusive arterjial disease (PAOD), coronary heart
WG LB Rt 5 P BRI AR o By and

diseases, ischemic organ failure (end organ damage), fibroid lung, fibroid
R Vs, i rgé?% pheepathw, renal failure, fibraid kidney, renal
c I?ﬁerﬁ S mr?s’@,ﬁb{éi%wg}?%ﬁﬁwgﬁhrﬁ%\ %H@ﬁ@fgﬁri%ﬁ/@‘ky!r
Criimnk Waégq&%w@h%ﬁ'&%ﬁm@@ﬂmﬁﬁsﬁﬂﬁmmene-ao-n', or (Cq-
Ca)ﬂmmwggm stroke, cerepral vasospasm, cerebral ischemia,

pain, neuronal “degeneration, spinal cord injury, Alzheimer's disease,
premature birth, erectile .dysfunction, endocrine dysfunctions,

wheah@dﬂ@ﬁ?é}@ auagmmegapgmrm@&gt] tions of
(Cs_@abﬁr%% E[,netatkf}c,?h%éé_ rome gliéd }E\Laessel restenosis," at .rbscler03|s,
A OS5 o 1M dest @@'@%@W%ﬂﬁ?ﬁfﬁmdﬂ
(G -@gwﬂv&mae@@fﬂnmﬁmkiicq@ﬁqiwenaeﬁaﬂmlqu)gmpd
(TN ;ﬁm of Ixth-aspeqt, there is [ a,megicament
- (©1 cé)rhﬁ[;rising an @e&?@%@h@g aasﬁt(ﬁﬁg%% Ak PHila
' (Cﬁ'ﬁﬁlﬁiweﬁeﬂwﬁ%&nﬁmngmde salts and/or stereoisomeric
forms as defined above, physiologically tolerated excipients and carriers
' and, L : . , s g
wherein in residues Ry, Rs, Ry and Rg ore alkyi or alkylene hydrogen atom can
optionatly be substituted by OH, OCH3, GOOH, COOCH3, NHz, NHCHz, N(CHa)s,
CONHgz, CONHCH3 or CON(CHg)2 or an alkyl or alkylene may be halogenated once

“or more; S

or their pharmaceutically acceptable salts and/or sterecisomeric farms.

According to a second aspect, there is provided a compound of the formulae (1) or ('}, or their
pharmaceutically acceptable salfs and/or stereoisormieric forms as defined above for use as a
medicament. |

According to a third aspect, there is provided the use of at least one compound of the formula (1)
or (I'), or their pharmaceutically acceptable salts and/or stereoisomeric forms as defined above
for producing a medicament.



where appropriate, further additives and/or cher active ingredients. An
embodiment of the present disclosure is a compound of the formula (I) R4
R5RI1L,,Qps R2N R7 (Rg)n 0 R8 fi§ ‘wherein 5d R2 Is H, (C1-C6)alkyl,
[(Ct-C.6)alkylenejo-t-R’, [(Cl"C6)aikyIer_1ejo-1-O(Ct )alkyl,
[(Ct-C6)alkylenejo-1-0-R’, [(Ct-C6)al nejO- 1-NH2, [(Ct )al

' -C6)al.nejo-I-N[(C1- )alkytj2, [(Ct-C6)al
s R o e = e e e ol T ot o the the
f"”“”%@l&t%')élm ' iM‘??@’(@mﬂqaﬂycﬁck@xamemem@wl(@mamg@ Brms as
ceingd, statogr Nr¢Gu gy € hradiog B QR NEIR N AR ernon o
cisealR RsQuNEb G KR haven byciowy, CN, (CTCEIaRE > Bvenionef

C3-C8)cycloalkyl, (C1- g)c'all?y REFROYeRs® fggieses phosphoryiation of myosin
light %@%@5@@%&5@7139 6 R5 is H, halogen, CN, NO2, (C1-C6)alkyl,
(C2-C6)alkenyl, R', (C1-C6)alkylene-(C6-C10)aryl,

AccordEg-06) ﬁf&e&yﬁﬂﬁﬁ%%&?gé%géﬁ%%%ﬁ%g%&%%g%%)oh&tg rg‘%(eﬂ%‘/cl;rmuia (H
or (I}, %Wg%h%ﬁgg%j%%v W@e@}f. ﬁg!@@mé@z@@‘m]& 6 @bdefined above
for progiueing 2 eIyl IR Ghis thaRheE srdablertab R )RIdeagRn,
paimd@ﬂ?ﬁ%ﬂ% éﬂgﬁ%ﬁ%li%?%%lj_t Cl"g%?gﬁ%g%%%géiammma peripheral
(C1-Cejalkylene- , - , ‘
circma@fygﬁy@m}ﬁnWs&c@ﬂ@@aﬁéﬁaedﬁéﬁéﬁ'(ﬁi\@bf&ﬁm{ﬁwlj‘waart
d iseaée,cﬁhﬂWéeﬁ%é@“ﬂ%%@%@r@%%@%%ﬂ?ﬁ r}tslghoefrg?chigaaesas ’. ischemic
organ E;I'[gg'g](;)dfwm&km;%%ﬂ%ﬁ&@'ﬁ&o@i iver, fiver faiiu&e nept';ropathy
renal R R SRGAREY feal Hiotic ioscibrodis, organ hyperirophy, 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, ereciile
dysfunction, endocrine dysfunctions, arteriosclerosis, prostatic hypertrophy, diabstes
and complications of diabetes, metabolic syndrome, blood vessel restenosis,
atherosclerosis, inflammation, autoimmuna diseases, AIDS, osteopathy, infection of
digestive fracts with bacteria, sepsis or cancer deveiopment and progression.

According to a sixth aspect, there is provided a medicament comprising an effective amount of
at least one compound of the formuia (h or (I, or their pharmaceutically acceptabie sals and/or
sterecisomeric forms as deﬁneci'above, physiologically toieratad excipients and carmriers and,
where appropriate, further additives and/or other active ingredients.

An embodiment of the present disclosure is a compound of the formula (1)
| Rse R

whersin



NH-S02-(C1-C6)alkyl, NH-S02-R', S02-NH2, SO2-NHR,
NH-C(0)-(C1-C6)alkyl, NH- C(O)-R', C(O)N[(C1-C6)alkyi]2, C(O)OH or
C(0O)O-(C1-C6)alkyl; Rg is halogen or (C1-C6)alkyl; 20nis 0, 1, 2, 3 or 4;
and L is 0 or O-(C1-C6)alkylene; 25 widrein R' is (C3-Cg)cycloalkyl,
(C5-C10)heterocyclyl or (C6-C10)aryl; and R"is (C3-C8)cycloalkyl,
(C5-C10)heterocyclyl, (C6-C10)aryl, (C1-C6)alkyl, (C1-C6)alkylene-R’,

Rz(g%g@éf%%%yﬁféﬁﬁ Eﬁ?%@éu (:%fpuv?ﬁt%"?\?f a?wlju (\3\; ro>7 wherein

[CRER g& AEgoRSePE oy iy Mol B)alyO-R', [(C1-Cglalkylenelp.
»égimoiw o %&éswie%m%mm«mmrmkvﬂz-

e 6)alkyl, 5 (C1-C4)alkylene-N[(C1-C6)alkyl]2,
[(C ééﬁ %T%’ WO)aryl]Z or
diaietehe NI{CH-R] H0qiSgimikyiideinc vHEMMDN residues R4,

R5 7 and R8 one alkyl or alkylene hydrogen atom ¢ lly be
- [(Cenbaiaiiepgionres @)ﬁ@" é" @Ué@‘ﬁqﬁﬁmp 3)2, 10

CONH2, CONHCH3 or CON(CH3)2 or an alkyl or alkylene may be
halogenated once or more; or their pharmaceutically acceptable salts

Ra18 1 RS o I e AT 1 G R

NFRRRE R RHEIO)RY alkyl or alkylene hydrogen atom can optionally be
substituted by OH, F, OCH3, COOH, COOCH3, NH2, NHCH3, N(CH3)2,

CONH2, CONHCH3 or CON(CH3)2. 20 Stereoisomeric forms of the
R4itwéjinelogenidettves@NIHE fobaialicn iEp-alersioaling (erdirgialkyiene-R,

tautomeric 1-hydroxy-substituted isoquinoline derivatives of the formula

(I R4 R5 R3 L-\ QRs

‘-‘=l efto el
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N | R7 (Rg)n OR1 R8 WO 2007/012421 PCT/EP2006/007139 8 wherein
R1is H, (C1-C6)alkyl, (C2-C6)alkenyl, (C2-C6)alkynyl, [(C
1-C6)alkylene]0-1-(C3-C8)cycloalkyl, [(C1 -C6)alkylene]0-1-(C5-C

clyl, [(C 1-C6)alkylene]0-1-(C6- Cl o)aryl, C(O)-(C1-C6)a
%%){@ Jalkenyl, C(O)-(C2-C6)alkynyl, HCTER 15y
C(0O)-[(C1-C6)alkylene]0-1-(C3- C8)cyc|oa|ky|
C(O)-[(C1-C6)alkylenelo-1-(C5-C1 o)Reterocyclyl, or
C(0O)-[(C1-C6)alkylene]0-1-(C6-Clo)aryl, and wherein R3, R4, R5, R6,
R7, R8, R9, n and L are as defined above. 10 In a preferred embodiment,
R2 in the compound of the formula (I) is H, the compound is thus

R 087 asseitrat] Qwareonnayndokikg, foonuda k&4 R R3 L, QIR6 HN
R7 (R9)n O R8 (U). In a further preferred embodlment R1.in the

Cw trnetfhe-formant((Ce-Holakenylermflesntd @Qﬁds characterized

T M I AP e R S SRt

NHFED gsRinhi: GO (DO iyl NHGIOME QBIBINI(C1-Cg)alkyl]2, G(O)OH or
C(O)O-(C1-Cg)alkyl;

‘Rg is H, R', (C1-Cg)alkyl, (C{-Cg)alkylene-R’,

(C1-Cg)alkylene-O-(C1-Cg)alkyl, (C-Cg)alkylene-O-R', (C4-Cg)alkylene-CH[R'],
(C1-Cg)alkylene-C(O)-R’, (C1-Cg)alkylene-C(O)NHo, (C1-Cg)alkylene-C(O)NH-R’, or
(C1-Cg)alkylene-C(O)N[R]o;

Ry7 and Rg are independently of each other H, halogen, CN, NO», (C4-Cg)alkyl,
0-(C1-Cglalkyl, O-[(C1-Cglalkylene]g.1-R’, (C2-Cglalkenyl, R',
(Co-Cg)alkenyiene-(Cg-Cqplaryl, (C4-Cg)alkylene-R’, NHz, NH-R’, NH-SO2H,
NH~SOQ—(Q1—Cs)a!kyl, NH-502-R’, S02-NH3, SO2-NHR’, NH-C{O)-(C1-Cg)alkyl, NH-
C(0O)-R’, C{O)N[(C 1-Cg)alkyllz, C{O)OH or C{0)0O-(C1-Cg)alky!;

Rg is halogen or (C1-Cg)alkyl;

nisQ, 1,2, 3or4; and

L is O or O-(C1-Cg)alkylene;

wherein R’ is (C3-Cg)cycloatkyl, (C5-Cqp)heterocyciyl or (Cg-Cqp)aryl; and
R” is (C3-Cg)cycloalkyl, (C5-C1g)heterocyclyl, (Cg-C1p)arnyt, (C1-Cg)alkyl,

(C1-Cglalkylene-R’, (C1-Cg)alkylene-O-(C1-Cg)alkyl, {C1-Cg)alkylene-O-R’, or
(C1-Cg)alkylene-NRyRy; and
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20 O flu LVVitutt* i av aiasoawrovi au> 9 is a tautomer of the compound
with the formula o cro N OH The following preferred embodiments refer
to the compounds of the formulae (1), (1), 5 (11) and (II'): R3 is preferably
H.halogen,.(C1-C6)alkyl, (C1-C4)alkylene-R’, O-R" or NHR": MQ€vvuorve s 207
preferred, R3 is H, (C1-C6)alkyl or NHR". Most preferred, R3 is H,
(C1-C4)alkyl, NH-(C5-C5)heterocyclykor NH-phenyl, especially preferred
R3is H, (C1-C4)alkyl, NH 10 (C5-C6)heteroaryl containing one or more N
atoms or NH-phenyl. Most especially preferred, R3 is H. Preferably, R4 is
H, halogen, CN, (C1-C6)alkyl, NH-(C6-C10)aryl or (C1-C6)alkylene- R'.
More preferably, R4 is H, halogen, (C1-C6)alkyl, NH-(C6-C10)aryl or 15
whereinddy AR By e indepritsty eieach SRothti&a)atris H, halogen,

(AR I e e e e Gl MgsL

preférred, R4'is” H, halogen, or ( alkyl. Especially preferre
(CHChtkytamer(0a1CG6)atil (Qdss adpdetaiNptedar@g)afyl.is H. 20

PR SR AR RS0
(CNEL SRyl ARIRNE]LEGd ik headeyengsRana a further preferred

embodiment, R5 is H, halogen, (C6-C10)aryl, NH-(C6-C10)aryl,
(C1-C2)alkylene-(C6-C10)aryl, (C1-C6)alkyl or (C5-C10)heteroaryl. Most

h@i@termadsidads Ry MR ahBaRYlok
v Efpeciall)si p;ﬁééferrg'd, ;!?SPH hzllaglg@enE ﬁ%%g@é I\%éf%s%%ﬁﬂ%ﬁh

optigralyree REsSeR RHBTbPMdst eSyetiaieidgetiHRoIGHAIOHCH3)2,
7/ PC 10Q7 f ly, R6 i 1.C6)alkyl
CcO ’ ?C?’%flkyl %?{é@%&?@%ﬁ%{ﬁ&@f%? g?kbyYér% n%g'(_lbé%aioggna@d once
or rfédeC4)aikylene-(C5-C10)heterocyclyl,
(C1-C4)aikylene-C(O)-(C5-C10)heterocyclyl,
(C1-C4)alkylene-C(O)-(C6-C10)aryl or (C1-C6)alkylene-(C6-C10)aryl. In a
or theittphrarmaceutically acceptable salts and/or sterecisomeric forms and/or

physiologically functional derivatives.

In another embodiment of a compound of formuia (1) in residues R4, R, R7 and Rg
one alkyl or alkylene hydrogen atom can optionally be substituted by OH, F, OCH3,
COOH, COOCH3, NHp, NHCH3, N(CH3)2, CONH, CONHCHz3 or CON(CH3)2.

Stereocisomeric forms of the isoquinolone derivatives of the formula (1) include the

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

()

R3 o L\QRG
Na

OR; Ry
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preferred embodiment, R6 is H, (C1-C6)alkyl, (C5-C10)heterocyclyl,
(C3-C8)cycloalkyl, 5 (C1-C4)alkylene-(C3-C8)cycloalkyl,
(C1-C4)aikylene-(C5-C10)heterocyclyl or (C1-C6)alkylene-(C6-C10)aryl.

r ed, R6 is H, (C1-C6)alkyl, (C3-C8)cycloalkyl,
%%?&%g%rﬂene-(CB-C8)cycIoaIkyI, PCT/EP2006/067139
(C1-C4)alkylene-(C5-C10)heterocyclyl or (C1-C6)alkylene-(C6-C10)aryl.

In a more preferred embodiment, R6 i$H, (C1-C6)alkyl,

(C3-C5)cycloalkyl, 10 (C1-C4)alkylene-(C3-C5)cycloalkyl,

(C1-C4)alkylene-(C5-C10)heterocyclyl, in which the heterocyclyl is
wherein Bstittifdo(6r Soekliife CyGealcansikit e atiyit)alkylene-

2 In, whigk [ SH stitytedpreferabl
R R T s R v
[(CicSplafisliendd R B(@Fudiopasthyl, O-(C1-C4)alkyl especially methoxy,

02-(C1-C4)alkyl ecially SO2- 15 CH3 or S02-CF3, or by
C(Cﬁléi?té@ﬂ%%@j argﬁyﬂﬁtﬁ%)é@'j%?@@éw&ény preferred
C(@mdoagakiAerisihl(@s C8)cycloalkyl,

(C?Cl-c4m§?ﬂl&lgle-(%:béj gﬁ’g@?ﬁ?f?( lF1'-C2)<'31Ikylene-thienyl,
CQH{Ca lenplidyiCecd soheiripenelybiperidinyl,

C1ACZ -pyrrolidin -Cc2)alkylene-I-methyl-pyrrolyl,
Cd@@%gé?%‘%%%&%ﬁb}@ﬁ%ﬁ%@l,g(%%-CZ)alkylene-furanyl,
whe(@ih-83) digyIBae R§), RiraRyd Rguraantar &l s Yefiadangsdid-indazolyl,

(C1-C2)alkylene-naphtyl or (C1-C2)alkylene-phenyl wherein phenyl is

unsubstituted or substituted by halogen, methyl, ethyl, isopropyl,

In a@RetritlentodimdntRY MxheSEh U SRR ORhubd@HS)4; the compound

... preferably the (C1-C2)alkylene is methylene. In a more especially

Is thys Fhpeaftenized dnR romerrnd dfdhedeyamia, (B 3-c6)cycloalkyl or 25
(Cl—C4)aIkerne-(C3-C6):@¥cIozp{ yl. In a further more especially preferred

k ethyl, propyl,

, butyl, ssbutyl, 3,3,3-trifluoropropyl
P CoNsis ﬂ.g of WV LVV //V1LA4Lt
gll F oln .

is H. Examples of R&~gfolups

isopropyl, cyclopro%ﬁ\&me
or a substituent sel o fr0
Pt bass cvvvivvia/> 11 Cli "

.

In a further preferred embodiment, R4 in the compound of the formula (I') is H, the

compound is thus characterized by a compound of the formula (I}’

R4 R5
R3 AN L NRS
!
N._ =
R7 (Rgn

O Re (ir).

The compounds () and (It} are tautomeric forms of each other.
For example the compound of the formula

© AN
HN NH
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FF\WN\5"0**\NHNS xXW~INH~fpHH\(N"VV~tl9~1Jf) FF
O~SFN\0O-00*~CNH 10F N-N-O>"\I0 NNNO0>9)fJWO
2007/012421 PCTIEP2006/007139 12 *\*\*\*S S O\ CH3 or The
asteriskyrdenotes where the bond is connected to the N-atam.of th& vy s 10>
piperidine. 5 Preferably, R7 and Rg are independently of each other H,
halogen, CN, (C1-C6)alkyl, O-(C1-C6palkyl, (C2-CC6)alkenyl, R" or
(C1-C6)alkylene-(C3-C8)cycloalkyl. More preferred, R7 and Rg are
independently of each other H, halogen, CN, (C1-C4)alkyl,

is a tautomer of the compound with the formula

0 ~
HN | N

OH

The following preferred embodiments refer to the compounds of the formutae (1), (I,
(th) and (IF'):

R3 is preferably H, halogen, (C1-Cg)alkyl, (C1-C4)alkylene-R’, O-R” or NHR". More
preferred, R3 is H, (C1-Cg)alkyl or NHR". Most preferred, R3 is H, (C4-Cgq)alkyl,
NH-(C5-Cg)heterocyclyl or NH-phenyl, especially preferred R3 is H, (C1-C4)alkyl, NH-
(C5-Cg)heteroary! containing one or more N atoms or NH-phenyl. Most especially

preferred, Rz is H.

Preferably, R4 is H, halogen, CN, (C1-Cg)alkyl, NH-{(Cg-C1p)aryl or (C1-Cglalkylene-
R’. More preferably, R4 is H, halegen, (C4-Cg)alkyl, NH-(Cg-C1g)aryl or
(C1-Cglalkylene-R’. In a further preferred embodiment, Ry4 is H, halogen,

- (C4-Cglalkyl, NH-{Cg-C1g)aryl or (C4-Cp)alkylene-(Cg-C1glaryl. Most preferred, R4 is

H, halogen, or (C4-Cg)alkyl. Especially preferred, R4 is H, halogen or (C¢-Cg)alkyl.

Most especially preferred, Rg is H.

Preferably, Ry is H, halogen, CN, (C1-Cg)alkyl, R', NH-{Cg-Ciq)aryl or -
(C1-Cglalkylene-R'. More preferably, Rs is H, halogen, (Cq-Cglakkyl, R,
NH-(Cg-C1g)aryl or (C4-Cg)alkylene-R'. in a further preferred embodiment, Rg is H,
halogen, {Cg-Cqg)aryl, NH-(Cg-C 1g)aryl, (C1-Co)alkylene-(Cg-C4p)aryl, (C4-Cg)alkyi
or (C5-Cqgjheteroaryl. Most preferred, Rs is H, halogen, phenyl, (C4-Cg)alkyl or
(C5-Cg)heteroaryl. Especially preferred, Ry is H, halogen or (C1-Cg)alkyl. More

especially preferred Rg is H or halogen. Most especially preferred, Rg is H.
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O-(C1-C4)alkyl, (C2-C4)alkenyl, phenyl, (C3-C5)cycloalkyl,
(C1-C4)alkylene 10 (C3-C5)cycloalkyl or (C5-C6)heteroaryl. Even more
prefered, R7 and R8 are independently of each other H, halogen, (C 1

Wi £2:{C1-Cd)alkyl or (C3-C6)cycloalkyl. Most prefer 7.is H
halogen, (C1-C4)alkyl or O-(C1-C4)alkyl and R8 is H. In an%%}é’?%’\?gé’“"m"

more prefered embodiment R7 and Rg are independently of each other
H, halogen, (C1-C4)alkyl, O-(C1-C4)alkyl or phenyl. Especially preferred,
15 R7 and Rg are H. Rg is preferably halogen or (C1-C4)alkyl. More

PR 0 Gt Sl T BIHRS CRT RIRES BRI,
(cisa@déh@i@ﬂlé%t@ﬁ%}h@%@b@ﬁmmI@,&ﬁ@i@%@%ﬂ(@éfﬁﬁ)ﬁete(mfycwt.

position via a piperidinyl ring carbon atom and may thereby form the (R)-

(Columaigiesetelidratormand ppund aisviing (6 616 imentioln 2futher

iment,. L he.4-position of the piperidi
P R e R B e Mvotoaikot,
(C1itg Jaikyiste-((RODp)ryabaigil, stareoxamirmdquasclyeasegBYor

pr f?rred embadiment, L is attached to the 4-position of the piperidinyl
(c ‘iﬁf%. preterarlyerismanitieen orelesadidie isitb. (Morearivtably, L is

(Cﬁdﬁﬁwwﬁytp(@{w@a&%m%E_rege)lg‘r;gogﬂeﬂgched to the-4-position of

the piperidinyl ring. Most preferably, L'is0. In preferred embodiments of

(C 1tties prisianen(S dsupheteranyeipherniCaHOb hlidenep s@1ajaeg.in the

i RS A A A oo Fegh o v
(C19latkylene-(C3-Cgjcycloalkyl, (C1-Cg)alkylene-(C5-Cqp)heterocyclyl, in which
the heterocyclyt is unsubstituted or substituted by (C1-Cg)alkyl, or is {C1- C4jalkylene-
(Cg-C1plaryl, in which the aryl is unsubstituted or substituted, preferably one to three
times, by halogen, (C{-C4)alky! especially methyl, ethyl, isopropyl or 3,3,3-
trifluoromethyl, 0-(C1-Cg4)alkyl especially methoxy, S02-(C4-Cy)alkyl especially SO3-
CHg or 802-CF3, or by N[(C1-Cg)alkyl]z especially N(CH3)2, In a more especially
preferred embodiment Rg is H, (C1-CgJalkyl, (C3-Cg)cycloalkyl, (Cq-Cyg)alkylene-(C3-
Cgleycloalkyl, (C1-Co)alkylene-thienyl, (C4-Cp)alkylene-pyridyl, (C1-Co)alkylene-
piperidinyl, (C1-Cp)alkylene-pyrrolidinyl, (C1-Co)alkylene-1 -methyl-pyrrolyl,
(C1-C2)alkylene-1-methyl-pyrazolyl, (C1-C2)alkylene-furanyl, (C4-C 2)alkylene-
tetrahydrofuranyl or (C1-Cp)alkylene-1H-indazolyl, (C 1-Cg)alkylene-naphty! or
(C4-Co)alkylene-phenyl wherein phenyl is unsubstituted or substituted by halogen,
methyl, ethyl, isopropyl, 3,3,3-triflucromethyl, methoxy, S02-CH3 SO2-CF3 or
N(CHz)2, preferably the (C4-Cp)alkylene is methylene. In a more especially preferred
embodiment, Rg is H, (C4-Cg)alkyl, (C3-Cg)cycloalky! or
(C1-Cyalkylene-(C3-Cg)cycloalkyl. In a further more especially preferred embodiment,
Rg is H, (C1-Cg)alkyl. In a most preferred embodiment, Rg is H. Exampies of Rg

groups are hydrogen, methyl, ethyl, propyl, isopropyl, cyclopropyl, 3-methyl-butyl,
butyl, s-butyl, 3,3,3-irifluoropropy! or a substituent selected from the group consisting

of



specified above or any one or some of the specific denotations which are
comprised by the definitions of the groups and sabove, all combinations

of preferred definitions, more preferred or most preferred and/or speoffic
denntatiens being a subject of the present disclosure. Also with tespect 19.,
all preferred embodiments the disclosure includes the compounds of the
formulae (I) or (I') in all sterecisomeric,fprms and mbdures of stereo ric
forms in all ratios, and/or their physiologically acceptable salts. WO
2007/012421 PCT/EP2006/007139 14 A preferred embodiment of the
present invention is a compound of the formula (1), (I) (II) or (iI) wherein

10)heterocyclyl NH2 NH R', NH SO02H, NH S02-(C1- CG)aIkyI ’
NH-$02-R’, NH-C(0O)-(C1-C6)alkyl, NH-C(O)-R’, C(O)N[{C1-C&11<012,
C(O)PH or C(O)O-(C1-C6)alkyl; R6 is H, (C3-G8)cycloalkyl, (C1-C8)alkyl,

5 (C1- C6)a|kyrene C(O)N[R' 12 R7 and R8 are indépendently of each other
H, halogen, CN, NO2, (C1-C6)alkyl, (C2-C6)alkenyl, R',
(C2-Cé)dlkenylene-(C6-C10)aryl, (C1-@&JalRylene-R', Iy

R', SO NH S02-NHR

is 0 or O -(C1- OB)aIkerne whereinrR1, R2 R R¥, Rx and Ry are as ’
defined aboye; 30 flu LVV//VILAG1 g~, i/acsvvu,uu,i”

O %ﬁ%p

F

ARG ﬂ | /\@

— §) p C
* — * = . —_— * 4
/\I;)N_ I\,N . \/E\,N *\/E) PN
¥ N ¥ N 3 o
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15 or their pharmaceutically acceptable salts and/or stereoisomeric forms
and/or physiologically functional derivatives. A further preferred
embodiment of the present invention is a compound of the formula 5 (1),
3, %)aor II' wherein R3 is H, halogen, CN, (C1-C6)alkyl,

é’ 7 ene-R' or NHR"; R4 is H, halogen, CN, (C1-C854&K§iF2006/007139
(C3-C8)cycloalkyl, (C1-C2)alkylene-R'; 10 R5 is H, halogen, CN, NO2,
(C1-C6)alkyl, (C2-C6)alkenyl, R', (CI-Z5)alkylene-(C6-C10)aryl,
(C2-Ce)alkenylene-(C6-Clo)aryl, (C1-C5)alkylene-(C5-C 10)heterocyclyi,
NH2, NH-R', NH-C(O)-(C1-C6)alkyl, or C(O)N[(C 1-Cg)alkyl]2; 15 R6 is

H (C3-Cg)cycloalkyl, (Cl C8)alkyl, or (C1-C3)alkylene-R'; R7 and R8 are

j)alkenylene-(06 Daryl, Cl-C3) y e-R’,
_ 6)alkyl, of SO24 ! Rg is hajog

)aIkyI' ;and 25 L, is 0or O- methylene,,whereln I§l R2,
R', R", Rx and Ry are as defined above; 30 or their pha{maceutlcally
acceptable®alts and/or stexeoisomeric forms and/or physiologically

) ent of the present
disglosiie is a compoudrd.gfthe fofdla (1), or () Wheremp{\@A
H halogen, CN, (C1-C6)alkyl, (81 -C2)alkytene-R"or NHR"; Rdris .
halogen, CN, (C1-C4)alkyl, (C3-C6)cycloalkyl, (C1-C2)alkylene-R'; R5is
The gsteaRlgE d@RPtﬂmh‘P@lﬂMQWI!S(an(m)ﬁﬂényhm-atom of the piperidine.
(C1-C6)alkylene-(C6-C10)aryl, (C2-C6)alkenylene-(C6-C1Q)aryl, (C1

Prefefzbipkieand R &rd thbepingvy INBaBY other H, halogen, CN, (C1-Cg)alkyl,
0-(C1-Cg)alkyl, (C2-Cg)alkenyl, R’ or (C4-Cglalkylene-{C3-Cg)cycloalkyl. More
preferred, R7 and Rg are independently of each other H, halogen, CN, (C1-Cy)alkyl,

0-(C1-Cyalkyl, (C2-C4)alkenyl, phenyl, (C3-Cg)cycloalkyl, (C1-C4)alkylene-
(C3-Cg)cycloalkyl or (C5-Cg)heteroaryl. Even more prefered, R7 and Rg are
independently of each other H, halogen, (C1-C4)alkyl, O-(C4-Cg4)alkyi or
{C3-Cg)eycloalkyl. Most preferably, Ry is H, halogen, (C1-C4)alkyl or 0O-(C1-Cg4)alkyl
and Rg is H. In another even more prefered embodiment Ry and Rg are independently
of each other H, halogen, {C4-C4)alkyl, O-(C 1-C4)alkyl or phenyl. Especially preferred,
Ry and Rg are H.

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

Preferably, nis 0, 1, 2 or 3. More preferred, nis 0 or 1. Most preferred, nis 0.
The linker group L may be bound to the piperidinyl ring in any position via a piperidinyl
ring carbon atom and may thereby form the (R)- or the (S)-stereoisomer of a

compound according to the invention.

In a preferred embodiment, L is attached {o the 4-position of the piperidinyl ring



R6 is H, (C3-C6)cycloalkyl or (C1-C4)alkyl; R7 and R8 are independently
of each other H, halogen, CN, NO2, (C 1 -C6)alkyl, (C2-C6)alkenyl, R’,
(C2-C3)alkenylene-(C6-Clo)aryl, (C1-C3)alkylene-R’,
NH-sO2-(C1-C6)alkyl, or S02-NH2; n is 0 and Rg is not presentor nis 1
and R9 is halogen or (C 1 -C4)alkyl; and LisO; wherein R1, R2, R, R", Rx
and Ry are as defined above; or the?r%harmaceutlcally acceptable salts
and/or stereoisomeric forms and/or physiologically functional derivatives.
In another preferred embodiment of the present disclosure is a compound
of the formula (1), (I, (1) or (II') wheremWwU LVU//V1LALL PI.
2JGPLVVU/VV fLllY 17 R3is H, ane,&N, (C1-Cé6)alkyl,
(C1-C6)alkylene-R', OH, " MAR, okNHR"; R4 is H, halogen, hydroxy,
CN, (C1-C6)alkyl, (C3 -C8) ycfbalkyl (CIR )ﬁlkylene R'; 5R5isH,
halogen, CN, NO2, (C1-C6)alkyl, (C2- C6)a|ken)ﬂf
(C1-C6)alkylene-(C6-C10)aryl, (C2-C6)alkenylene- (CG -C1 O)aryl,

RS0 BB R G PRAHILIEN (C1 Corallol, NHLC(O)R:

L is afge!
C(O)N[(C1-C6)alkyl]2, C(O)OH or C(®)O-(C1-C6)alkyl; 10 R6 is H,

(C1-C6)alkylene-O-(C1- C6)alkyl, (C1-C&)alkylene-O-R’,
(C1-Cé6)alkylene-CH[R"2, (€1-C6
(C1-C6)alkylene-C(O)NH-R}, 6-(C1-CB) {g e- C(O)N[R]Z 15 R7 and
R8 are independently of each other H, hal gé‘}rf'a CN, NO2, (C1-C6)alkyl,

O-(C1-C6)alkyl, (C2-C6)alkenyl, R', (C2-C6)alkenylene-(C6-C10)aryl, (C1-

in all GeledtenenBmiilFobik R, NH-S02-(C1-C6)alkyl, NH-S02-R’, S02-NH2,
S0O2- NHR', NH-C(0)-(C1-C6)alkyl, NH-C(0)-R', C(O)N[(C1-C6)alkyl]2,
C(O)OH or C(O)O-(C1-C6)alkyl; 20 Rg is halogen or (C1-C6)alkyl;

in an especially preferred embodiment, L is attached {o the 4-position of the plpena:nw

ring.

Preferably, L. is Q—memyians, Ceathviene or O. More preferably, L is O-methviene, O-
ethylene or most preferred O altached to the 4-posifion of the piperidinyi ring.

Most preferabiy, L is C.

in preferred embodiments of the present disclosure one or more or ali of the groups
contained in the compounds of formulae (1) or (') can independentiy 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 denotstions which are compnsed by
the definitions of the groups and specifiied above, all combinations of preferrad

definitions, more preferred or most preferred and/or specific denotations being a
subject of the present disciosure. Also with respect to all preferred ernbodiments the

disclosure inciudes the compounds of the formulae (I) or (I') in all sterecisomeric forms
and mixtures of sterecisomeric forms in all ratios, and/or their physiologically

&coepiabie salfs,
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nis0,1,2;and 25 L is 0 or O-(C1-C4)alkylene; wherein R1, R2, R', R", Rx
and Ry are as defined above; or their pharmaceutically acceptable salts
and/or stereoisomeric forms and/or 30 physiologically functional

WOaHyesa18 A further preferred embodiment of the presgpt disclasie. .
is a compound of the formula (1), (1), (I) or (II') wherein R3 is H, halogen,
CN, (C1-C6)alkyl, or (C1-C2)alkylene-R'; R4 is H, halogen, CN,
(C1-Ce6)alkyl, or (C1-C2)alkylene-R'; 155 is H, halogen, CN, NO2,
(C1-C6)alkyl, R6 is H, (C3-C8)cycloalkyl, (C1-Cg)alkyl,

-C3)alkylene-(C3-C6)cycloalkyl, (C1 C3)alkylene-(CQ-G10)aryl or ,
A it BRI PR R nrles B eerre e gy g O 0,
(1) eadh) avheret halogen, CN, NO2, (C1-C6)alkyl, O-(C1-C6)alkyl,
(C3-C6)cycloalkyl or phenyl; Rg is halogen or (C1-C6)alkyl; nis Oor 1;
and L is 0 or O-methylene; wherein R1, R2, R', are as defined above; or
R3 i Prisesmcellidatycaiihife shialalkdrnesRyddlddmErie Mimer NHR™;

and/or physiologically functional derivatives. A most preferred
embodiment of the present disclosure is a compound of the formula (1),

R4 igtihalsoam hysessin RYi€G1-Ra)aiyl. Kan§sicrrleatiot 4fkGs BtansR’;
H, halogen or (C1-C6)alkyl; R6 is H, (C3-C6)cycloalkyl, (C1-C4)alkyl,
‘(Cl-Céz?alkylene- C3-C6)cycloalkyl, (C1-C4)alkylene-(C5-C

Rs is djnbadegefcGNiMNMacictaitidly (Godpeiasanie®or substituted by

(£ /L | - k C6- l,An which aryl is
(€1 %ﬁ‘%@%ﬁ&% §J@%ﬁé@8ﬁ%e@%§2%aﬁy@ Fc 1-C4)alkyl,
(C -85 ler@d)al ariherbayd)a|yHZ; NH-R’, NH-SOpH, NH-S02-{C1-Cg)alkyl,
NH-SO2-R', NH-C(0)-(C1-Cg)alkyl, NH-C(0)-R’, C{O)NKC 1-Cg)alkyllo, C(O)OH or

C(0)O-(C1-Co)alky;

Rg is H, (C3-Cg)cycloalkyl, (C1-Cgalkyl, (Ci-Cg)alkylene-R’, (C1-Cg)alkylene-0O-(C1-
Ceg)alkyl, (C1-Cg)alkylene-O-R’, (C1-Cg)alkylene-CH[R’]z, (C1-Cg)alkylene-C(O)}NHo,
(C+ —Cﬁ)alkyiene-C(O)NHR’,_ or {(C1-Cglalkylene-C(O)N[R'];

R7 and Rg are independently of each other H, halogen, CN, NO3, (C1-Cg)alkyt,
(C2-Celalkenyl, R', (Cp-Cg)alkenylene-(Cg-C1g)aryl, (C1-Cg)alkylene-R’, NHgp, NH-R’,
NH-SO2-(C1-Cg)alkyl, NH-S02-R’, SO2-NH2, SO2-NHR’, NH-C(0)-(C1-Cg)alkyl, NH-
C(O)-R’, C(O)N[(C1-Cg)alikyllz, C(O)OH or C{0)O-(C4-Cg)alkyl;

Rg is halogen or (C4-Cg)alkyl;
nis0, 1, 2; and
L is O or O-(C4-C3z)alkylene;

wherein Rq, Rg, R, R”, Rx and Ry are as defined above;
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R7 and R6 are independently of each other H, halogen, (C1-C4)alkyl,
O-(C1-C4)alkyl or phenyl; Rgis (C1-C4)alkyl; nisOorl;and Lis O;

wherein, RI, R2 are as defined above, preferabyl R1 is H and R2 is H; or
theirpharmaceutically acceptable salts and/or stereocisomericfoERS oy 10>
and/or physiologically functional derivatives. As in any embodiment of the
disclosure, in the preceding embodimggts which contain preferred, more
preferred, most preferred or exemplary definitions of compounds

according to the disclosure, one or more or all of the groups can have any

or BkifpRERiRsrRALMIE RIeiptaeh 506! raferad defiionseraiiaddbpve

one or spme of the %Becific denotations which are comprised by its

or any,
Phy&é‘ﬁﬁ&lﬁﬂ%’ WertirD2L SELYRWEBove. Physiologically acceptable salts of

compounds of the formulae (I) and (1) mean both 20 their organic and

inQrgani t ri in.Remj 's Pharmaceutical Scienc,
A e B PO 8 b o g rormue
(1), txdmhpadt) wieeselmbility, preference is given for acidic groups inter alia

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

R3 kld, Wﬁ&@ﬁcﬁiﬁﬁngmﬁyh&ﬁmm@%ﬁ Ry BOHIBRforic acid,
sulfuric acid, phosphoric acid or of carboxylic acids or sulfonic acids, for
example as hydrochlorides, hydrobromides, phosphates, sulfates,

R4 [hdtnbalegsno e Carealale| dCarce)mislealid, (G alakvigards,
gluconates, and salts of amino acids, of natural bases or carboxylic acids.
The preparation of hysiolc;%ic%gz acceptable salts from compounds of

Rs indlihiainage GMAi@e) G Yaffepieordamdriiation, including
thej iSMeEH Fake ' nghper, k n per se. The
(010%?)%8';%% %??cé%tqg EI%?r stab gﬁk%ﬁ?ﬁ&&l?%%ﬁne earth metal
(Crelpptioieiy-(Dp iy mmmmijlrisal MR biisleC e EDIsGeletiah or
hydroxides, a{bqnates, bicarbonates, alcoholates and ammonia or
C(O(mjgr?ﬂé ,}%’r example trimethyl- or triethylamine, ethanolamine,
diethanolamine or triethanolamine, trometamol or else basic amino acids,

for example lysine, omithine or arginine. Where
R 1S H (Ba R eioalig, (Cr-Calatkgl or (C1-Caralkylene-R’;

R7 and Rg are independently of each other H, haiogen, CN, NO2, (C4-Cg)alkyl,
(Ca-Cglalkenyl, R’, (Co-Cg3)alkkenylene-(Cg-C1glaryl, (C4-C3)alkylene-R’, NH-R’, NH-
S02-(C1-Cglalkyl, or SO2-NH3;

Rg is halogen or (C4-Cg)atkyl;
nisOor1; and

L is O or O-methylene;

wherein R1, Rz, R’, R”, Rx and Ry are as defined above;

or their pharmaceutically acceptable salts and/or stereocisomeric forms and/or

physiclogically functionai derivatives.



the compounds of the formulae (I) or (1) have basic groups, stable acid
addition salts can also be prepared with strong acids. Suitable
pharmaceutically acceptable acid addition salts of the compounds of the
invention are salts of inorganic acids such as hydrochloric acid,
hydrobromic, phosphoric, metaphosphoric, nitric and sulfuric acid, and of
organic acids such as, for example, acetic acid, benzenesulfonic, benzoic,
citric, ethanesulfonic, fumaric, glucddic, glycolic, isethionic, lactic,
lactobionic, maleic, malic, methanesulfonic, succinic, p-toluenesulfonic
and tartaric acid. Salts with a physiologically unacceptable anion such as,
for example, trifluoroacetate likewise belong within the framework of the

A modisFiaeHER 8 BSGMLINtG e diRles {6 PR RN QL RHEHIGRUSRRE

armaceutically acceptable salts and/or for use in nontherapeutic, for

h
(. (rgﬂhﬁﬂ@m Yh&/elbplications. The term "physiologically functional

derivative" used herein refers to any physiologically tolerated derivative of
. aC oun ftl@f uﬁg (es)’ org(g the inyention, for example an
R3is ﬁzﬁf%eﬁhu 0 é%gﬁ Lot #{%pﬁﬁ RINERfor 21 example, a
human able to form (directly or indirectly) a compound of the formula (1)
. [,0r an agtive. m a@%lfi;i té%ereof. P io i lly functional derivatives
Ra s RS G e Ep A PHRP Aot G IRHESE or
example, in H. Okada at at, Chem. Pharm. Bull. 1994, 42, 57-61. Such
metabolized in vivo to a compound of the disclosure.

| . prqdrugs can he
Rgis @h%@?%?&f%& NE2 dlercaloliyh eGve)BlkaBYL e disclosure relates
(C1-CRMARBAKLOF harip eIl kdhyiBdbadyrm phgH rama , ra is
mixtures and pure enantio rs and to their diastérsormers and mixtures

(C1-CgialiadeneriicalspbeisbasyalyinbijleBtur more than once in the
compounds of the formulae (1) or (I'), they may all, independently of one
another, have the stated meaning and be identical or different. The

Rg is HotRizotadeyolanlindisciBstegadigyllso exist in various polymorphous
forms and/or so tes, for example as amorphous and crystalline
polymorphous forms. All polymorphous forms of the compounds of the

R7 andiBg sserindetemgerityintieadhontiverdrk béldgeinGriNoantareg)ier
oL Sl EE e st R e

NH-SO2-(C4-Cg)alicyl, or SO2-NHo;

nis 0 and Rg is not present or

nis 1 and Rg is halogen or (C4-Cyalalkyl; and
Lis O;
wherein Rq, Rz, R’, R", Rx and Ry are as defined above;

or their phanmaceutically acceptable salts and/or sterecisomeric forms and/or
physiologically functional derivatives,

in another preferred embodiment of the present disclosure is a compound of the formula (1), (1),

(ity or (II'y wherein
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hereinafter refer to pound(s) of the formulae (1) or (1) as described above,

and their physiologically acceptable salts, solvates and physiologically

functional derivatives as described herein. The,term alkyl and the

G espaskonding al ne substituents are understood as a hygrQearhohve s

residue which can be I' r, 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 alkyl group occurs as a su uent on another group, for example in an

alkoxy group ( ikyl), S-alkyl or a -O(C1 )al , an alkoxy nyl group or an a lkyl
qugmanzzsaa}p,_lew?t@lgkw!ﬁmﬂ@r»?.@g%mws@hp@nybmwlw %r NHR”;

.hexyt, the n- isomers of all thew groups, isopropyl, isobutyl, 1 ylbutyl, 't,

neopentyl, WO 2007/012421 PCTIEP2006/007139 22 2,2-dimethylbutyl,

& { | ,_. y w t [ 5 =3k

e R SR, (MRl T Roiope R

more, e.g. alkyl groups may be fluorinated, e.g. perfluorinated. Examples

R B A B ey S ronony| (=

-O-(CF2)2°0-. 5 Alken§l are, for examples vi
(C plhd)alpatenil:Ediiayl, & pegmidbyiarsGsriath)drgkbutenyl,

RS 3 N R b2 Bksry S Do R0arC 1-Coalior
NHiS02-FeneFACROIN0 ACiy(CRIEBIEIRAIN KO3 B8 AKHE ) OH or
groups containing 3, 4, 5, 6, 7 or 8 ring carbon atoms like cyclopropyl,

C(Qyrerébatidsrslsidpentyl, cyclohexyl or cyclooctyl, which can also be
substituted and/or contain 1 or 2 double bounds (unsaturated cycloalkyl

15 groups) like, for example, cyclopentenyl or cyclohexenyl can be

R lifohd éd arfagiaycieatish (&tofgeias-(2o)asiajrdeparRalis nialaindtive-O-(C4-
' [ t [ i iC ri i f
colHFIE FES RO, TSRO T U MO ARL B

(Cte3phldienspitDyNRIRharqCh ety atksiena-DARNRYs;indan-I-on-yl

group. A preferred (C6-C10)aryl group is phenyl. A (C5-Clo)heterocyclyl
group means a mono- or bicyclic ring system which comprises, apart from

Ry7 eathByp srdmispeigditieuialaomssteh shis@xarame NOg, 1C2-0kTalky!,
0-(C1-Cglalkyl, (Co-Cglalkenyl, R’, (C2-Cg)alkenylene-(Cg-C1g)aryl, (C1-
Ce)alkylene-R’, NHz, NH-R’, NH-S02-(C1-Cg)alkyl, NH-SO2-R’, SO2-NH2, SO»-
NHR', NH-C(0)-(C1-Cg)alkyl, NH-C(0)-R’, C(O)N[(C1-Cg)alkyllp, C(O)OH or
C(O)O-(C1-Ceplatkyt;

Rg is halogen or {C1-Cg)alkyi;

nis 0,1, 2; and

Lis O or O-(C4-C4)alkylene;

wherein R4, R2, R', R”, Rx and Ry are as defined above;

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

physiologically functional derivatives.



25 nitrogen atoms, 1 or 2 oxygen atoms, 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, 2-position,
3-position, 4-position, 5-position, 6-position, 7-position or 8- position.
(C5-Clo)heterocyclyl groups may be (1) aromatic [= heteroaryl groups] or
(2) saturated or (3) mixed aromatic/saturated. 30 Suitable
(C5-C10)heterocyclyl group include aggidinyl, azocinyl, benzimidazolyl,
benzofuryl, benzomorpholinyl, benzothienyl, benzothiophenyl,
benzoxazolyl, 23 benzthiazolyl, benztriazolyl, benztetrazolyl,
benzisoxazolyl, benzisothiazolyl, carbazolyl, 4aH-carbazotyi, carbolinyl,
A fu&ﬁ@ﬁﬁeﬂmmwin%ﬂpﬁwl oAt RRlRIOYe g WREKRINIAd Brinuaein
chromanyl, chromenyl, chromen-2-onyl, cinnolinyl, decahydroquinolinyl,
(1}, (P} @hiar 82 ehireininyl, dihydrofuro[2,3-b]-tetrahydrofuran, furyl, 5

R+ RGN0 é}pr@ merp! B Q4P Iperawi imidazoiidinyl, imidazolinyl,
$'i§r:1ﬁ%azoh%, I H-insagﬁﬁ%&inyﬁrﬁo%@giﬁ% yl,' 3H-indolyl,
isobenzofuranyl, isochromanyl, isoindazolyl, isoindolinyl, isoindolyl,
y inali NZHMI ), lSotpHaz: | alyl, morpholinyl,
&!%Séggm yr iny,%bgﬁy%%é%o Uﬁgltna,%éﬂ@%ﬁﬁz& oxadiazolyl,
1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyi, oxazolidinyl, 10
. azglidiny Imid] henanthridinyl, phenanthrolinyl,
R5 '%’ﬁ@%ﬁ’ﬂmgﬁiﬂ, enoxathiinyl, phenoxazinyl, phthalazinyl,
piperazinyl, piperidinyl, protinyl, pteridinyl, purynyl, pyranyl, pyrazinyl,
.pyroazolidinyl lipyl, Yl Pyridazi rigonyl,
Re R RN K R oyl
- (C1-Og)angiankoogdigh)aty Pyr ¢iRyC ZlikyleabdyTolylnstrsuigiurany|,

15 tetrahydroisoquinoiinyl, tetrahydroquinolinyl, 6H 1,2,5-thiadazinyl,
thiazoly], 1,2,3- thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazoiyl,

R7 ahd Rghirsiingepdntanty biteazalihéetrizeiybead erathenyl. @widghalkyl,
stands both for 2-, 3- and 4-pyridyl. Thienyl stands both for 2- and
O-(Ca-Gaaltyk{ra-Sulcysipaliter ﬂxﬁﬁéf%-furyl. Also included are the
corresponding N-oxides of these compounds, for example, 1-oxy-2-, 3- or
4-pyridyl. 20 Substitutions in (C5-Clo)heterocyciyl residues can occur on
Rg isr#a%mﬁcm HeantsiBA: nitrogen atoms. Preferred examples of
(C5-C10)heteroorolyl residues are pyrazinyl, pyridyl, 25 pyrimidinyl,
pyrazoiyl, morpholinyl, pyrrolidinyl, piperazinyl, piperidinyl, thienyl,
nisGor1; and

L is O or O-methylene;
wherein R1, Ro, R, are as defined above,

or their pharmaceutically acceptabie salts and/or sterepisomeric forms and/or

physiologically functionai derivatives.

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

(0, (1), (1) or (I) wherein

Rzis H;
R4 is H, halogen, or (C1-C4)alkyl;



benzofuryl, quinolinyl, tetrazolyl and triazolyl. (C6-Cl O)aryl and
(C5-C1(r))heterocyclyl groups are unsubstituted or, unless otherwise
stated, substituted one or more times by suitable groups independently
selected from 30 halogen, CF3, NO2, N3, CN, C(O)-(C1-C6)alkyl,
C(0)-(C6-C10)aryl, COOH, COO(C1- C6)alkyl, CONH2,
CONH(C1-Cg)alkyl, CON[(Cl-C6)aIk§%]2, (C3-Cg)cycloalkyl, WO
2007/012421 PCT/EP2006/007139 (C1-C6)alkyl,
(C1-C6)aikylene-OH, (C1-C6)alkylene-NH2, (C1-C6)alkylene-NH(C1-
C6)alkyl, (C1-C6)alkylene-N[(C1-C6)alkyl]2, (C2-C6)alkenyi,
(C2-C6)alkynyl, O-(C 1-C6)alkyl, O-C(O)-(C 1-C6)alkyl, O-C(O)-(C6-C 1
Rg inlhrphicged(@)(0355g)@witerocyclyl, PO3H2, SO3H, S02-NH2,
SO2NH(C1-C6)alkyl, 5 SO2N[(C1-C6)alkyl]2, S-(C1-C6)alkyl;
S-(C1-C6)alkylene-(C6-C10)aryl, S-(C 1-C6)alkylene-(C5-C
R i<l B){Elgr0pyciviosIDy| Q1Y -Ca)aeyieingHbig-(osopaopiyl,
(C1 g@%ﬁ%ﬁ%ﬁg@%@%‘fﬁ%@ !’iestg? %}yﬁg all'lséklskbstituted or
subs%%ﬁcﬂyg«f akyiansi(epis t@aﬁwé%-(c?\ﬁzg)aryz, in which aryl is

S02-NH( 6)alkylene-(C6-Clo)aryl, 10 SO2- 1-C6)alky'ene-(C5-C
unsubsfiteedouaupsitordinChaberRik (4 B0k Aefe- Ybyarg-(Cq-

02-N -Ch)alkyll{C1-C6)alkylene-(C5-Clo)heterocycly!], SO2-N[(C
C4)a%§8fa%@¢eﬁe-f¥é% 0)aryl]2,
S02-N[(C1-C6)aikylene-(C5-C10)heterocyc[yl]2, C(NH)(NH2), NH2,

R7 o S RISP R T Rt G e, (I ah, o-c1-Capatiy

oF pﬂghl]g:(O)-(CS-C10)heterocyciyl, NH- C(O)O-(C6-Clo)aryl,
NH-C(O)O-(C5-C1 o)heterocyclyl, NH-C(O)-NH-(C1-C6)alkyl, NH-
C(0O)-NH-(C6-C10)aryl, NH-C(O)-NH-(C5-C1 o)heterocycly!,

Rg isNIG 9@ alylC6)alkyl, NH-S02-(C6-C10)ary!,
NH-S02-(C5-C1lo)heterocyclyl, N(C1-C6)alkyl-C(O)- (C1-C6)alkyl,
N(C1-C6)alkyl-C(O)O-(C1-C6)alkyl, N(C1-C6)alkyl-C(O)-(C6-Clo)aryl, 20

n is NEEL-Gmxalkyl-C(O)-heterocyclyl, N(C1-C6)alkyi-C(O)O-(C6-C10)aryl,
N(C1-C6)alkyl- C(O)O-(C5-C10)heterocyclyl,
N(C1-C6)alkyl-C(O)-NH-(C1-C6)alkyl], N(C1-C6)alkyl-

L is @(0)-NH-(C6-C10)aryl, N(C1-C6)alkyl-C(O)-NH-(C5-C10)heterocyclyl,
N[(C 1-C6)al kyl]-C(O)-N[(C 1-C6)alkyl]2,

C6)alkyl]-(C6-C 1 o)aryl, 25

wherR ) AR PR GoRe) ISR DR LR H

* or their pharmaceutically acceptable salts and/or sterecisomeric forms and/or

physiologically functional derivatives.

As in any embodiment of the disclosure, in the preceding embodiments which contain
preferred, more preferred, most preferred or exemplary definitions of compounds

according to the disclosure, one or more or all of the gfoubs 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

specified above.

Physiologically acceptabile salts of compounds of the formulae (1) and (I') mean both



N[(C1-C6)alkyl]-C(O)-N[(C6-C1 o)ary!]2,
N[(C1-C6)alkyl]-C(O)-N[(C5-C10)heterocycly[]2,
N[(C6-C10)aryl]-C(O)-(C1-C6)alkyl,
N[(C5-C10)heterocydyl]-C(O)-(C1-C6)alkyl,
N[(C6-Clo)ary!]-C(0O)O-(C1-C6)alkyl, W U LVV pV 14441 s, c(ca i.vwv(vv
(iw 25 N[(C5-C10)heterocyclyl]-C(O)O-(C1-C6)alkyl,
N(aryl)-C(0)-(C6-C10)aryl, N[(C5-C#8)heterocyclyl]-C(O)-(C6-C10)aryl,
N[(C6-C1 O)aryl]-C(O)O-(C6-C10)aryl,

. N[(C5-C10)heterocyclyl]-C(O)O-(C6-Clo)aryl. . ) )

their RTEERIT: dmi@mqqitﬁ@gldm%qm Remington's Pharmaceutical Sciences

{17th\idior; patie ter iR  ¢hEE () B bt dr G piysical and chernical stability and
the S%&%%%ﬁ%%é%%%ﬁ%%%ﬁ&@%& inter alia to sodium, potassium,
calciNi( E8dGhyenild (SHits! [ (CHfebB)adkid kiven for basic groups inter alia to salts of

maiel% ﬁ%ﬁﬁ%@%@@%&ﬁ%ﬁ%@é@% acid, methylsulfonic acid,

hydrogioscesinhewiis, 85 CROSATRE 255 AR cebmybyasidaptaionic acids,

B e O N e phomprtes. Sifses
- eterocyclylj- - -Cl0)a ) - aryl,
et TR AR B B PR B e gluconates, and
salts (ﬁ5@&6%&,%%@%)&%&;@5%hﬁﬁwﬁatign a’f
Q-(C1-C6)alkvlene-(CH-C 10)heterocyc rein the (Ca:-C1 I
ehysiplteli o T e o R e S AR Sl D v ar
capableef, el fanaticaoraiudingthaioyteighistazesic-HeOnsCBdieyhla in a manner
- , -(C1= | : 2 .
o Y46 i SR O S B s o
metalgr entiens ttssl @mmarjurBsaittcrith pesiregpaisSyriasly
hydrogm,it?éeﬂd%aggﬁ%%ﬁfﬁy!%@gﬁomég@ae«:wmﬁiéfrmgmE%es. for -
r IS Tofm ogetner wi carbon atoms, the oxygen atoms are .
examl RN A o U BRI (AR athanolamine,
trome{@hal 0 PistchasicyinBtogadpsfaraxantigie fsiher aulthiteteddginimariWhere
ini N ' ityents for
the oy e A R B Bl i pEdelich sat
can algpdyrop{enacss) ARy strengerds By teienhamyacrutinpd, aecaptable acid
additius 8f b caRpbbtAds iale inbbiiiiP e lshitd 8KHol 5k acids such as

hydrog{léajcl:é%é%gfé%%%i@z?@%%gg&%{éa%alk . (leé,%‘é?%lg%tgﬁd sulfuric acid,

and OKGWW@fgliﬁ)mwml &md@feﬁwﬁﬁ?{ beribsietitric,
itute C1-C4)a C 1.-Cd)alkylene-O-(C 1 -C6)alkyl, . ;

etnan RS ot AU oo A PG TR materc mate

methapeguifapipaskigieinis, p-toluenesulfonic and tartaric acid.

Salts with a physiologically unacceptable anion such as, for exampie, trifiuoroacetate
likewise beiong within the framework of the disclosure as useful intermediates for the
preparation or purification of pharmaceutically acceptable salts and/or for use in
nontherapeutic, for exampie in vitro, applications.

The term “physiologically functional derivative” used herein refers to any
physiologically tolerated derivative of a compound of the formutae (1) or (I') of the
invention, for example an N-oxide, which on administration to a mammal such as, for



O group whereby a 5-8-membered ring is formed together with the carbon
atoms the WO 2007/012421 PCT/EP20061007139 26 oxygen atoms are
attached to. More preferably, substituents for (C6-C10)aryl are halogen,
(C1-C4)alkyl especially methyl, ethyl, isopropyl or 3,3,3-trifluoromethyl,
0-(C1-C4)alkyl especially methoxy, S02-(C1-C4)alkyl especially S02-CH3
or 502- CF3, or N[(C1-C4)alkyl]2 espegially N[(CH3)2. 5 In
monosubstituted phenyl groups the substituent can be located in the
2-position, the .3-position or the 4-position, with the 3-position and the

emﬁﬁogmmwmf&srﬁﬁmf@mwrgmem achYRoIRRI BRI IdRRIe ()
can be Iocatedln 2,3-position, 2,4-position, 2,5- posmon 2 6-position,

B PUST phenyl groups carrying three 10

s G_.- Adberi ek .._wz-_o &flﬂweﬁmpwn&s of the

ré %%‘“" % g"e"%tr'é?p N N g;; BB Bul. 1984, 42,
57- B‘bcﬁr@mﬁﬂ@k’#@%ﬂ%ﬁﬁ‘ﬁﬁﬁw&?ﬁ '@r‘ﬁ!ﬁ)@d’eﬁ‘%aoﬁ‘ﬁﬁw YGRS, i.e.

The %qggé % stitute ubstituted 1,2-phenylene,
-phe %ene or 1,4-phenyle ?gne Tr%egar%gv% statements 15 also

correspondingly apply to the aryl subgroup in arylalkylene groups.

The die@tapteseritay iadkytenmandudshe hieimaar alsqiherunsbsttuteckor
substituted in the aryl subgroup as well as in the alkylene subgroup, are
raCSIRiBA, IFACB Ity BY.PHE SRARURETa A R ippl Smerecmers and

mixnfcaRBapeatylene, 1- methyl 3-phenyl-propylene. 20 If substituted,
preferred substituents for (C5-C 10)heterocyclyl groups are (C 1 -C4)alkyl,

0-(C1-C4)alkyl, (C1-C4)alkylene-phenyl, halogen, (C
If radicgld vl pyinsiit@niE B Ity niGE- € hetesony tivel compounds of the formulas

A i PN ———

identiel « difipiEahe-O-(C1-C6)alkyl, 0-(C1-C6)alkyl-(C6-C10)aryl, or may be
vicinally 25 substituted by a O-(C1-C4)alkylene-0 group whereby a
5-8-membered ring is formed together with the carbon atoms the oxygen

The cafBpese AR AR RS URCREHATR YS! SUFKIRUR ARMOP RS forms and/or
soval@hrieeseyshibare dmdrphdielkrd 2FvItaiseiRrns RieicfRths. Al

PO P oA A WP e BRA o 0 B e o

the invention and are a further aspect of the disclosure. :

All references to “compound(s) of formula (I}" or to “compound(s) of formula ()"
nersinaner r@fer to compound(s) of the formulae (i) or {I') as described above, and
their physiologically acteptable saits, solvates and physiologically funclional
derivatives as described herein,

The temm alkyt and the coresposponding alkylene substituenis are undersiood as a
hydrocarbon residue which can be linear, L.e, straight-chain, or branched and has 1, 2,
3, 4, 5 or 6 carbon atoms, regpeciively, where appiicable. This also applies i an alky
group occuts as a substituent on another group, for example in an alkoxy group
{O-alkyl), S-alkyt or 2 -O(C+-Cglalkyiene-O-, an alkoxycarbonyl group or an anvialkyt
group. Examples of alkyl groups are msthyl, ethyl, propyl, butyl, pentyl o hexyi, the n-
isomers of all these groups, isopropyl, isobutyl, 1-methylbutyl, isopentyl, neopenty!,
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R5, R6, R7, R5, R9, n and L as described above. The present disclosure
therefore also relates to the compounds of the formulae () or (I'), or their
physiologically acceptable salts and/or stereocisomeric forms for use as

ngq%gl% ilcals (or medicaments), to the use of the compounds of the
ormulae { % or (1), or their physiologically acceptable salts BRG/g2006/067139

stereoisomeric forms for the production of pharmaceuticals for the

treatment and/or prevention of diseas€d associated with Rho-kinase

and/or Rho-kinase mediated phosphorylation of myosin light chain

p {%%3&2 ase, i.e. for the tre:iu ent and/or prevention of hypertension,
2.2 HyperrsiBdne B A R BRRTRIG N SAmopety; Rithidsibuty! or tert-
pemgiriHﬁglajr@jmﬂa?rydﬁmﬁﬁhwwﬂmlbéi%ﬁiégﬁ;ﬁbdimf}r more, e.g.

I art, disease, apgina pectoris, heart hypertro

I B e e A, St garted a
grodagrrige Fibrord Qg farSkChas SHfey. falltee(GEp)rapathy, including

hypertension-induced, non-hypertension-induced, and diabetic

nephropathies, renal failure, fibroid kidney, renal glomeruloscierosis,
Alkemybarehjpreeramivie, adthin A - plopeniyio Bstroptry ine mibyhn 8- bliseade 3-butenyl, 2-
meffyOR BlAgpILrRGIO RS uRroree. Y mbaliseiporders,

stroke, cerébral vasospasm, cerebral ischemia, pain, e.g. neuropathic
Alkyiul-Aige fRbRXAIRIR R, LBReRvEWddriippyiAToRirnargyl esbutynyl.
premature birth, erectile dysfunction, endocrine dysfunctions,

Hal grter{ioscallgrofzis, rogiatic rkllgr%% trth diabetes and complications of
abe es, Fetshdl ?ﬂ?d P65t essel restenosis, atherosclerosis,

inflammation, autoimmune diseases, AIDS, osteopathy such as
ISy | ' f digesti Wi [ia, SepSis, cancer.

A o ey BB PR3, 380 T e
cartwradtesn fie ayutblrog windytiebutyt tagtisesnyhejrstimenbasgitoctyl, which
can MEYTUIONQLIREASES K BUMARSIHP LGRS SR B 815 0alky

warm blooded animals such as cats, dogs, rats, horses'etc. mayeoe
groups i@ i exae el pUiRBS HEME Preyelaheend can be bbhdastaieany carbon
atordlisclosure furthermore relates to pharmaceutical preparations (or -

pharmaceutical compositions) which contain an effective amount of at

least one compound of the formula () or (), or its physiologically
A (CaeCaplabltgralip ancior ateceoinatieaiisgformsiagcfspharaacr cipaiises two
acoeF_tabIe carrier, i. e, one or more pharmaceutically acceptable carrier

aronais s RS I AR LRI eRIRR Hakgst. for example a phenyl, naphthyl,
biphenyl, tetrahydronaphthyl, alpha- or beta-tetralon-, indany!- or indan-1-on-y! group.

A preferred (Cg-C 1g)ary! group is phenyl.

A (Cs-Cqp)heterocyciyl 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 or 3
nitrogen atoms, 1 or 2 oxygen atoms, 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, 2-position, 3-position, 4-position, 5-position, 6-position, 7-position or 8-
position, (Cs-C1g)heterocyclyl groups may be (1) aromatic [= heteroaryl groups] or (2)
saturated or (3) mixed aromatic/saturated.

Suitable (Cs5-C 1p)heterocyclyi group include acridinyl, azocinyl, benzimidazolyl,

benzofuryl, benzomorpholinyl, benzothienyl, benzothiophenyl, benzoxazolyl,
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excipients). Optionally the physiologically functional derivatives, including
the prodrugs, of a compound of the formula () or (I') may be utilized in
“the above mentioned uses and pharmaceutical preparations. 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, emulsions, suspensions or aerosol
mixtures. Administration, however, can also be carried out rectally, for
example in the form of suppositories, 86 parenterally, for example
intravenously, intramuscularly or subcutaneously, in the form of injection
solutions or infusion solutions, microcapsules, implants or rods, or
benszmaiiah@@m}em{mb|ban¢wﬁéﬁ&fh£§ﬁ¥*ﬁ@<%’mﬁybfmmam'w
carba&@imlomweﬁnbﬁﬂ@m eaibaithel Wamsyionesmamplnin, thaifmimdf 4H-quinoliziny],
qumo%ﬁlﬁ%@ aermmkﬁw%omw%m@ﬁ%wwmg CEFHBu,

dlsclos [
deca@ﬁ 88%”(% gfﬁﬁ%aééutlcﬁf% ?e&:‘rr%)er drga ?E{H%fﬂ?e?n furyt,
furazwhﬂewwenekwﬂcagraﬂ% %‘mﬁweg’ﬂ@ h@lasa'%n Mw daidazolyl,
1 H-indarmpplitkdeliofthintsiringle ol ﬁUrlndwbmbwﬂﬁg@wy isochromanyl,
:aemmﬂﬂa@@mﬁﬁnw@E@Eﬂtﬁa(ﬁﬂﬂ&bqtﬁl‘ﬁﬂiﬁghﬁbmzﬁbrtkﬁaelwyeIia:ﬁ:himn!yi
ISOXﬂQ&}HH}HE the) PHAPAEHERRH P'%t&@ﬂ?%ﬁ%%ﬁ%lﬁb}?@ﬁiﬁ&@l?i 1,2,3-
oxadifigily *z%ﬁ"iié SN S %affﬁ'%téﬁ %%%?ﬁﬂu%’?%%%@ﬁy‘
oxazatyl<eregelidinapytimiding, m&w ?ﬁm&n Jﬂ@ Qe
phenstivaisivid, mmmtpmdwhmm@mwanﬂﬁha@mlewsmé sipRediny,
prolin§HISRTERY| foraynaqiuahon phasiivginpiosemidinid, ipjratmiiny], pyrazoly!,
pyri dé%ﬂ pjf; é&Ffﬁg-ﬁmfi%ggéugm%}maséa@@'epyﬁatﬁhIﬁé&&% pyridinyl,
pyric DA BRI AL %m’}%ﬁo ﬁésﬂwﬁfw%‘? @fi any
tetrahydspipoauiRaling.i tesrahyslasiBriny thiasteziybdtiere T2
thiadighaiylicla2id-shikdbaziolpid, Mhmmw&auﬁé’aﬁﬂmam% Hignghriazolyl,
tetrazefyltaidaameAio iapﬁam%ié%dwbmigfﬁrc&a empotipgridyth e fiemyil atands
both o & Q%doétiﬂﬁ Mﬁ%ﬁ#&éﬁﬁﬁ@%‘?% 3nee tAgle included are the

ste re lSO eI’IC

o RS S Ao S T BB,

: stere0|somer|c forms in the pharmaceutlcal preparations normally is from
Subsathdmn@ th(ﬁ@ﬁmmmemg:ypwfwawv% can oceur on free carbon atc:ms oron. .

nitrogen atoms.

Preferred examples of (Cs-C1p)heterocyclyl residues are pyrazinyl, pyridyl,
pyrimidinyl, pyrazolyl, morpholinyl, pyrrolidinyl, piperazinyt, p:pendmyl thienyl,
benzofuryl, quinolinyl, tetrazolyl and triazolyl.

(Ca-C1p)ary! and (Cs-C4p)heterocyclyl groups are unsubstituted or, unless otherwise

stated, substituted one or more times by suitable groups independently selected from
halogen, CF3, NO», N3, CN, C(0)-(C1-Cg)alkyl, C(O)-(Cg-C1p)aryl, COOH, COO(C1-
Cglalkyl, CONHz, CONH(C4-Cg)alkyl, CON[(C1-Cg)alkyll2, (Ca-Cg)eycloalkyl,
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from about 1 to about 500 mg. In addition to the active ingredients of the
formula (1) or (I') and/or their physiologically 10 acceptable salts and/or
stereoisomeric forms and to carrier substances, the pharmaceutical
preparations can contain one or more additives such as, for example,
fMeriaizdtigrants, binders, lubricants, wetting agents, stalftitZaEB2006/007139
emulsifiers, preservatives, sweeteners, colorants, flavorings, aromatizers,
thickeners, diluents, buffer substance®s solvents, solubilizers, agents for
achieving a depot effect, salts for 15 altering the osmotic pressure, coating
agents or antioxidants. They can also contain two or more compounds of

(C1Heglmindl46 (1 gintkde - QniAE 1) plysolmdienl|y CasleytibfizaaiteH(C+-
CoBJREh K o BT COERUE B G R - .
o_@aiegg%]@j,ttmmgb\zm%%%m@@(@gq@mtﬁggciﬁc overall

o £harmacological 20 profile of the pharmaceutical preparation. For

{@h{Bie; Gtz issishd cCBRpDan§Qat . 8OhdEpdBREbNEE atipialiyhy
Ibin ith adopg-acting compaund of lower patency. [The flexibility
SR e e G M e L s
S-(pGyaliddens) @500 @ beteagrest, Giafcogygkpyer the biological and
sico-chemical &gfeerties of the cor?é)ﬁounds and thus allows the

ph
SOGacbirbyanedbs dewwesbotbbandso BlfRimbrs: tmaduiprechd, SO2-
'Q?é)‘a‘i]ﬂﬁ?%%@ )0 16 2 and/or its physiologically
C1acceptab'le sa t%%%fﬂ?gl S%ggé%ﬂe@l%&zirms, the pharmaceutical
SOprépafagimisylerediss-Copihietene\miyh O piNel Chetghaiisital (s-C10)aryl,

SO RBEE S SO M AR e o e

(CoPOTIPMIIY BUHINKOGUTLSRIRIAbY SrigskiAdReNTE S IRsibRodpelpidual

conditions in each individual case. It depends, for example, on the specific

SOzdompelrlisnprdysd se@Rdlpature and severity of the disease to be
soir N Edgand t administration, or on whether
%W@q gg%iﬁognﬁ% g?ﬁr}%ﬂcﬁﬁ' i%gg?é%@%'whether prophylaxis is carried

n acute

C(NdJi)(NNzhﬂﬂ*@rﬂ:&ﬁe(ﬁ@@gimikah Eﬁ(@ﬁﬁlbifkﬁgzulﬁgg@@@(ﬁ P«W@hﬁs

ni medi rt. In general, the. daily dose for achieving the

N O T SEh G B R s A BB, NH-

C(03006L09 MafoNMaienbly Egre &&%@P%ﬁi@(ﬁpﬁk&(@vcﬁmk f, NH-
particular from about 0.1 to about 10 mg/kg, (in'each case in mg per kg o

C(Opdily-(Ce-C10)aryl, NH-C(O)-NH-(C5-Cqg)heterocyclyl, NH-S02-(C1-Cg)alkyl,

NH-502-(Cg-Cqg)aryl, NH-SO2-(C5-C 1 g)heterocyclyl, N(C 4-Cg)alkyl-C(O)-

(C1-Cglalkyl, N(C4-Cg)atkyl-C(O)O-(C1-Cglalkyl, N(C4-Cglalkyl-C(O)-(Cg-C1p)aryl,

N(C1-Cg)alkyl-C(O)-heterocyclyl, N(C 1-Cg)alkyl-C(O)O-(Cg-C1p)aryl, N(C1-Cg)alkyi-

C(O)O-(C5-C1p)heterocyclyl, N(C 1-Cg)alkyl-C(O)-NH-(C1-Cg)alkyl], N(C1-Cg)alkyl-

- C(O}-NH-(Cg-Cqpjaryl, N(C4-Cg)alkyl-C(O)-NH-(C5-C1pg)heterocycliyl,

N[(C1-Cg)alkyl}-C(O)-N[(C1-Cg)alkyll2,
N[(C1-Cpglalkyl]-C(O)-N[(C1-Cglalkyl]{Cg-C1g)aryl,
N[(C1-Cg)alkyl]-C(O)-N[(C1-Cg)alkyl}-(C5-C 1 g)heterocyclyl,
N[(C1-Cg)alkyl]-C(O)-N[(Cg-C1p)aryilz.
N[{C1-Cg)alkyl]-C(O)-N[(C5-C1p)heterocyclylly, N[{Cg-C1g)aryll-C(O)-(C1-Cg)alkyl,
N[(C5-C1g)heterocyciyl]-C(O)-{C1-Cg)alkyl, N[(Cg-C1g)aryll-C(0)O-(C1-Cg)alkyl,
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weight). The daily dose can be divided, in particular in the case of the
administration of relatively large amounts, into several, for example 2, 3

or 4, part administrations. As usual, depending on individual behavior it
May.hehegessary to deviate upwards or downwards from the daily,dose...
indicated. Furthermore, the compounds of the formulae (I) or (I') can be
used as synthesis intermediates for t% preparation of other compounds,

in particular of other pharmaceutical active ingredients, which are
obtainable from the compounds of the formula I, for example by

N R e cmeaRiP R AERTACAR el

understood that modific at'do not substanti e activity of

Ni(ﬁgwmwzmefnwgihfdﬂir@&%QMSME@@%WW@@@—%o)aryf,
S RIRE S ; 10 ;

N e e O et e o S e e A e e Eevatkt,
N[(W'&t@%iﬁﬁi@ﬂﬂsﬂaﬁ'@WNW@@&*W@@%@(@?W%%W%)H?%-

may still be present in the products obtained e coupling reaction are
R!f‘br

NI(frant el exeitdntd shdYrbtesntra8)3wh example, tert-butyl protecting

rol !q Rjaﬂ |¢ [ arbonyl group which is a protection form
N“%P%@@% o] grmﬁégfb%%@gﬁbted, l. e. converted into the amino
NI(Gep R ghiyeteeatpotiil GAD) IND dag )tk yBloi NS gCas) e RPN elipiCo)atkyl]-

the coupling reaction_also functignal groups can be generated from
(Costitarlyr (9569@;@&&?&”&9%%@3 EridresiliGephyatibdically
N{(QEC@QE}Q}WP@(@]-R[ d@ﬁ%grﬂﬁgmpound of the 31 formulae (I) or (1)
can then be carried out by Known processes. In general, a reaction

NI(@s-Ere) belsraamly b G(R)- iR Gndlentie, e @a gpof.(1") or an

inte iate is\waorked u if ired, the product is then putifieq,b
(R Gl T C e s R Tnbandl T angterocyaiy,
(C 1STRIARTRR1L QBT ) HSBRoAYRIPLITIAC §Sipgakg leifBATa DRty

as crystallization, chromatograplg)gs or reverse phase-hi%géperformance

whergindeh{Gmidio graphPIKFs HHESPIRG hERL A Bifidiediondipddimes
D R o 2 G Bl A o S N, RERERC e
NI(CuyvE)katipl SQsChp &OOBIC (S} (Gn-Oelatied 0ONgacGritigiakylene-O-
(18RI A SO cs-Croparyl, 0-(C1-Cg)alkylene-(Cg-C1plaryl; or
wherein (Cg-Cqg)aryl is vicinally substituted by a O-(C4-Cy)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-C1g)aryt and (Cg5-Cqg)heterocyclyl

groups may -not be further substituted by an ary! or heterocyclyl containing group.

if substituted, preferred substituents for (Cg-C1g)aryl groups are (C¢-C4)alkyl, O-(C1-
Cy)alkyl, O-phenyl, C(O)O-(C1-Cg)alkyl, C{O)OH, C(0)-(C1-C4)alkyl, halogen, NO»2,
SOpNH3, CN, SO2-(C1-Cy)alkyl, NH-SO2-(C1-Cglalkyl, NHz, NH-C(O)-(C4-Cg)alkyl,
(C3-Cg)cycloalkyl, (C4-Cg)alkyl-OH, C(OIN[(C41-Cy)alkyllo, C(O)NH2, N{C4-
Cy)alkylla, (C4-Ca)alkenylene-(Cg-Cqp)aryl, wherein the (Cg-C1g)aryl may be further
substituted by (C41-Cg)alkyl, (C1-C4)alkylene-O-(C1-Cg)alkyl,
0O-(C1-Cg)alkyl-(Cg-C1p)aryl, or may be vicinally substituted by a O-(C4-Cy)alkylene-

O group whereby a 5-8-membered ring is formed together with the carbon atoms the
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Isoquinolinones can by synthesized via a variety of methods. The

following general schemes illustrate some of the possible ways to access
isoquinolones, but do not limit the present disclosure. 01000, o N X \ H
FAFEF\\ "'WN YODYYPrDfair) XXX F\\F\\FNOININ YYCIY
G 2050 Bvi) | x F>NH Y 0 (Nil) Scheme 1. WO 2007/(PERER20606/007139
PCT/EP2006/007139 32 A suitably substituted aldehyde, for example
substituted by X or Y being independetfily from each other hydrogen,

alkyl, alkoxy or halogen attached in a suitable position, can be reacted
with a suitable compound such as for example an acetal of

oxygaihaires-aie pligehachiaoiera nrefarably caldrefibrents: fol I(I@B@ﬂllmé)imryi are

' i ) [foni id or.anoth _ iate acid to
e SR S R R O e it
O-(Evig) sl zegdyyatliffatemionye h 0ds((O ey jemgHipknem(is 5L EXABPIS O,-

this can be done by Lewis acid catalysis by suitable
CF3, or N[{C1-C4)alkyl]2 especially N[(CHz3)5.

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

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

phenyl group carries two substituents, they can be tocated in 2,3-position, 2.4-position,
2,5-position, 2,6-position, 3,4-position or 3,5-position. In pheny! groups carrying three
substituents the substituents can be located in 2,3,4-position, 2,3,5-position, 2,3 6-
position, 2,4,5-position, 2,4,6-position, or 3,4,5-position.

The above statements relating to phenyl groups correspendingly apply to divalent
groups derived from pheny! groups, i.e. phenylene which can be unsubstituted or
substituted 1,2-phenylene, 1,3-phenylene or 1,4-phenylene. The above statements
also correspondingly apply to the aryl subgroup in arylalkylene groups. Examples of

- arylalkylene groups which can also be unsubstituted or substituted in the aryl subgroup

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

- If substituted, preferred substituents for (C5-C {g)heterocyclyi groups are (C4-Cy)alkyl,

O-(C4-Cglalkyl, (C1-Ca)alkylene-phenyl, halogen, (C4-Cyqlalkylene-O-(C1-Cy)alkyl,
(C5-Cqp)heterocyclyl, (C1-Cgq)alkylene-N[(C 1-C4)alkyllp, or (Cg-C1glaryl, wherein the
(Ce-Cigiaryl may be further substituted by (C1-Cg4)alkyi,
(C1-Cylalkylene-O-(C1-Cg)alkyl, O-(C1-Cg)alkyl-(Cs-C1g)aryi, or may be vicinally
substituted by a 0-{C4-Cg)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-C1p)heterocyclyl are (C4-C4)alkyl.



Lewis acids like titanium tetrachloride, ferrous halides, aluminium halides
etc. at temperatures ranging from ambient to 100 C or by reducing the
imine to the 10 corresponding amine by action of a suitable reducing
agent like sodium borohydride, converting the amine into an amide or
sulphonamide by reaction with a suitable acid chloride and subsequent
cyclization to the isoquinoline by actigi of an appropriate lewis acid. The
isoquinoline (iii) itself can then be converted to the corresponding N- oxide
(iv) by action of a suitable oxidative agent like hydrogen peroxide,

The %mraﬁ&ﬁ@feﬁaa%@&mﬁ@teﬁz@ I@g@%maar .,%h%bﬁ%s@@&cayn

mperature. The N-oxide (iv) can ther be converted Intd t

groupsahiy béscombipistvdthitheigen@iab pndbptefg e dvidafinitinngeot Rige R2, R, Ry,
hasphgrous oxy chlaride in or without presence of phosphorous
Rs. %@%&r&&:ﬁ%fﬁ%ﬂ 3ﬁ9§t§%smbg§n%ﬁ£ﬁebe turned into suitable
1-alkoxy-derivatives by reacting it with various alcohols Q-OH like

The ,ﬁﬂk%%a étﬁ;%lﬁdgwep&g aréoalgpaf%gg gel tc%eqf @%ﬁgﬁ@ﬁ%@

ble 5ase
odium hydride and in a suitable solvent Afda o
("), cdimeithyhysictlagichioantbptabia|taitn tivaiphStemlemisectproanees as

. ryiOtgh ISR g it with i
pharii8e iRt RS AL U PR IR S SRR e @ or
(). ok ek shwsiclogisalyranasialiefuite rrslumsiereosanesit fyrmeafonthe
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example H or alkyl like methyl or ethyl, VV" 4Vv 11."441 33 with a

assogiated Witk RhestigR e sosierBhakiaassmedigtedrhesshandation obaywsin
light divaingsishiaphByetsa.& RivthePaesRemding piavantiemeichypiateniion,
PG e SRR B P SRSy FOAPGRAL o AHATE: BoRbe
circu!am'fveiiaoidQmmiipim’aitbwamweméﬂm(mpmm@cl@art
il R R S R R U oo
organfaisedend organ damage), fibroid lung, fibroid liver, liver failure, nephropathy,
including hypertension-induced, non-hypertension-induced, and diabetic
nephropathies, renal failure, fibroid kidney, renal glomeruloscierosis, organ
hypertrophy, asthma, chronic obstructive pulmonary disease (COPD), adult respiratory
distress syndrome, thrombotic disorders, stroke, cerebral vasospasm, cerebral
ischemia, pain, ¢.g. neuropathic pain; neuronal degeneration, spinal cord injury,
Alzheimer's disease, premature birth, erectile dysfuncfion, endocrine dysfunctions,
arteriosclerosis, prostatic hypertrophy, 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 deveiopment and progression, e.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 etc. may be ireated with
the compounds of the present disclosure.



or acetone in or without the presence of water. The corresponding azide
then can be converted into isoquinolinone (x) by reacting it in a suitable
solvent like diphenylmethane or dipenylether at suitable temperature. 10
XXr\NOX /iNPNI~\\P,NOotiNW\~~JINH YOQYOQY O (vi)(xi)
(xii) ~~y" X O PN~'"NH Y O (xiii) Scheme 3. The above obtained
6-Fluoro-isoquinolones, for example (vi), can be reacted with 15 suitable

- P-substituted amino alcohols wherei@® is for example hydrogen, alkyl or
a protecting group like for example Boc in the presence of base such as
DBU, cesium carbonate or sodium hydride to give the corregﬁéogjding

C

The RIRSY SiRsirie fHORRTRARE'Fi6S R RbaIaRP tel SRoRR h already

i t . thesi .0, r in suitable
P pSe G o T SR b PG et o2
compaungiatiba ferguladio sediprorcttishysicinginatiypaceptakigsaltsfatidior

sterdSRDARMUO TSRO BipPaiNaG: SclkBERICIORNIN LGy more

bstityt lkyl or benzyl halides in the presence of base. The products
P BRI A R HE G RFEN (PEveeieR areios FEHENGA RS

excigéeptelsent, be reacted with suitable aldehydes or ketones in the presence
WO 2007/012421 PCT/EP2006/007139 34

- Optionally the physiologically functional derivatives, including the prodrugs, of a

compound of the formula () or (I') may be utilized in.the above mentioned uses and

pharmaceutical preparations.

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 rectaily, for example in the form of suppositories, or
parenteraliy, for example intravenously, inframuscularly or subcutaneously, in fhe 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 pﬁarmaceutical preparations according to the disclosure are prepared in a manner
known per se and famifiar 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 (!) or (I"), or its (their) physiologically acceptable salts
and/or its (their) sterecisomeric forms as weli as their prodrugs. For the production of
pills, tablets, coated tablets and hard gelafin capsules it is possibie to use, for example,
lactose, corn starch or derivatives theréof, talc, stearic acid or its salts, etc. Carrier
substances for soft gelatin capsules and suppositories are, for example, fats, waxes,
semisolid and liquid polyols, natural or hardened oils, eic. Suitable carmier substances
for the production of solutions, for example injection solutions, or of emulsions or
syrups are, for exampie, water, saline, alcohols, glycero!, polyols, sucrose, invert
sugar, giucose, vegetabie oils, etc. Suitable canier substances for microcapsules,
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of a reducing agent like sodium triacetoxy borohydride, sodium

borohydride or sodium cyanoborohydride in a suitable solvent and in the
presence of a water withdrawing agent like molecular sieves or a suitable
Qitho.ester, This amino group may have to be liberated in an initial step
like for example acidic removal of Boc-groups. 5 In case of use of

protected isoquinolones, cleavage of q used protection groups is

required to liberate the desired isoquinolone (xii). This liberation, however,
can be performed before or after the reductive amination step, depending

t
:mﬂéé% ?Egé%%ﬁ%léﬁé? rd('lcja&r%%:—;} ves Ilke hjﬁigca{r):?t?gpgg alnée i #Z%c éc;%gsdop—he

phwagaéa@nmt@ow%wﬁwmm&tm@mﬁ@%‘i@@y weight of a
coﬂaaeaala%mm @% fw@ﬁ;aé%ér PBh?&%@'@E@!WcE@BtQ@!&%QK@ $&d/or their
9

intg the correspon ing free base yEIt er SUbjeCtIn them t

StelSRIRAMEE S FRERStbYF ARG Uitiet eArtie tRekndisA %f&h%éﬂ@fﬂ%ﬂh@ﬁ{')
andvod :wbsmuegt@wmwmmmwwam@@wmﬁd&q&:fﬁrrmsamﬂi@

ety F oL bUt ara h%rs %f(l)]rc:){‘olprm, Etrry 285 Eaéesqr s gu?qgg@ﬁ&sprﬁep?éab!y

ph%ﬁ'rhcaﬁorome ixtures and1b Su sequen evapora ont
fromyeateral ﬁf@thbdgtfﬁﬂﬂmgxreparatlon of substituted isoquinolone
derivatives as described above can be readily adapted to the preparation

of the compounds of the formulaémor formula (I'). In the following
In %?Hﬁlé%‘%e%@f?aﬁ%ﬁf@ﬁ'@f‘iﬁé’% pomHda £0 of (hb%@érﬁ'ﬁ%v@w%ﬁ'%*caﬂy

acceptines saimarideielréseordngorhns foawineeranenlasante 9 arof
and intended to |IIu§trate but not tQ limit theﬁgesen invention.

PhalaSHLEET BICPRRINS, TRlb R DB, AT O[S AESHVE S o ass s axgmple.
filleo$, 4lirdegoentzabiotigds bricatidsovetting 406nts, sthitsilizens, endikdfieted

e R
buf%ﬁ&#@&tﬁmﬁes%ﬁménaﬁa&%n@vﬁe@%m@&pa@meém@pmmﬁect salts for
alte‘ﬁiﬁ%‘ FRECEARSHILIPrEieiiR0 RBIRINYUEEME & LA AESSO VRRIDRAREARE ontain

twogr| fégrél%%@/ Oéate ti%%%)r(rrr]i% ase-(rlr;%gélfgf (!Vy\a{nla\/o\gjﬂll&lrl_grlfylslologtcally
acceptable salts and/or their stereocisomeric forms. in case a pharmaceutical
preparation contains two or more compounds of the formulae (1) and/or ('), 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 (I') allows a great deal of control over the biological
and physico-chemical properties of the compounds and thus aliows the selection of
such desired compounds. Furthermore, in addition {o at least one compound of the
formula (1) or (I') and/or its physiologically acceptable salts and/or its stereoisomeric
forms, the pharmaceutical preparations can also contain one or more other

therapeutically or prophytactically active ingredients.

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 fo the
individual conditions in each individual case. It depends, for example, on the specific



product was dissolved in 100 mL of ethanol. 1.89 g of sodium borohydride

were added portionwise. Stirring was continued overnight. For workup,

acetic acid was added until no gas evolution could be observed. Then the

solution was evaporated to dryness, taken up in dichloromethane and

washed twice with water. The organic layer was 5 extracted with brine,

dried over magnesium sulfate and evaporated to dryness. The obtained

crude product (20 g) was used for fu@ber reactions without purification. Rt

= 0.86 min (Method B). Detected mass: 182.1 (M-OMe ), 214.2 (M+FI")

N-(2,2-Dimethoxy-ethyl)-N-(4-fluoro-benzyl)-4-methyl-benzene-sulfonamid
compo@)deriployed]//on the Patyrefand severity of the disease to be treated, on the

modgrynd ORI MY adlRiCaREh; wb R i ScLESBY B Tonaition
is regioB @ whethnn anerhiviaxie Baater vt iNrRpRseoNRE dneagasadded
estaSHORM SR SIrfasliamhrasRI W AR TR iﬂé?ﬁéﬂi&%ﬁ&&!%"é@ﬁ}gl, the

.. stirring is continued until conversion 15 was completed. For workup, the
daily Aok 9F ARRIENIW Ao SesiERd TRt WA U HRIRRRIEBRY 7RAiniAm
abommwmm@mmwﬁb!%ﬁmg Bheg Oa!:ji@hé&b%t waagn@ in

.Qver magnesiu ate, e rated tg.dryness and.the obtained ,crude
part g A R e R S e 178 570 gtod
weight) ﬁMMM@amMéM@eﬁx iﬂ_ mmm@m _aﬁumse} dbie adukimisation of
reiaﬁ@é?-ﬂa@é'%hé%ﬂé%ﬁ' E%P&%mgié%,%@r 4168 QG dRI%. As

suspended in 400 mL of dichloromethane. At foom témperature, a
usuak siapBRding on indhidNel Pebavinsti Srpydie Necessanyd devisie LaWAEIR AT
dowrdraRegenemdfaamrided ndicaklymL of dichloromethane was added.

Stirring was continued at room temperature overnight, the solution was
poured on ice, the organic WO 2007/012421 PCT/EP2006/007139 36

Furthermore, the compounds of the formulae () or {I') can be used as synthesis
intermediates for the preparation of other compounds, in particuiar of other
pharmaceutical active ingredients, which are obtainable from the compounds of the
formula |, for example by infroduction of substituents or modification of functional

groups.

it is understood that modifications that do not substantially affect the activity of the
various embodiments of this disciosure are included within the inveniion disclosed herain

herain,

The compounds of the formuiae (1) or (') can be prepared according to the foliowing
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-butoxycarbony! group which is a protection form
of an amino group, can be deprotected, i. e. converted into the amino group, by

. treatment with trifiucroacetic acid. As already explained, after the coupling reaction
also 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



layer was separated, the aqueous phase was extracted twice with
dichloromethane 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 (8.75 g) is purified by silica gel chromatography to yield 2.74 g 5
of compound (3). Rt = 0.30 min (Metggd C). Detected mass: 148.1 (M+H’).
7-Chloro-6-fluoro-isoquinoline (4) xc Starting from
3-chloro-4-fluoro-benzaldehyde, the title compound was prepared by the
% WLWR ABYRERCSESER,

fomé%%gpgs}é %?ﬁg%). Rt = 0.77 min (Method A). Detected mass:
182.1/184.1 (M+H'"). 7-Chloro-6-fluoro-isoquinoline 2-oxide (5) F\ CI\ i

in g@gd_épa}r%%g&é;bg,7nﬁmef _bﬁlfa?ﬁi}tgctnd‘iﬁailuomgieuqdimmw&iirﬂf (') oran

issolved in mL of dichloro r gﬁp&rﬁﬁg
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procetXiy Riveenstir thdsat skied tortseastuReURNRMBBIApRRYTHIRRFERH RAMRSUN can

achieyed. F t SGPEaL esag ibanenasediaiify or
be p&%ﬁi%%ﬁ"]@h%ﬁ iIi%&é"qi tra?é was Wgs\ﬁgd% '?v%iecée with sodiun&égicar onate

revepBqiaserhiThoriRsRaneediguisrarematratren (RB Ak englier methods
of sépifantades Wihesirhbrsopnethasizel bhangaoichydesptobizity dridoe

with MgS04 and evaporatedmf%}‘e 0 o%ﬁge% sollg rté%er adtgégcé gbx@éﬁs
compauadyARlerr MG SRR 8T FRiRIMERAS 5% etected '
NMRD RSk fata0spadibriety A8S), Zabitehusedsifiuchevacigairiog e gempound of

\IiIN CI Cl WU 2UUY/U12321 r'. iiarcvoviw,137 37 2.6 g (12.0 mmol) of
the &isq981E26-fluoro-isoquinoline 2-oxide (5) were heated in 40 mL of POCI3

at reflux for 4 h. _After the mixture has c_ooled down to room temperature, it
;soq‘éyl,%énﬁ%}#%%gﬂ B@?sﬁlﬁm& solare WinRiHasie T HY eslitwing witheral

ne. ) o o
schemes illustrate some of the possible ways to access isoquinoiones, but do not fimit

the present disclosure.
Q'O\EOQ‘ ‘

O ‘N .
X ¥ F .
H : H : N
=N
F F
X

Y
Y Y ) il
b 4 X
. _ £ X . F X F X
e N: o : = N =N
Y Y Y
Ci (910]
{iv) ) i)

X
Fae x
Q NH
v o
(it}

Scheme 1.
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The combined organic layers were dried with MgSO4 and evaporated to
yield 2.91 g of 5 the title compound, which was used without further
purification. Rt = 2.34 min (Method A). Detected mass: 216.0/218.0

+H"). 4-(Isoquinolin-6-yloxy)-piperidine-1-carboxylic acid-tert-butylester
%{)b %876}31/%§§ N O 107.49 gof 4-hydroxy-piperidine-l-carbg%flhc’:l%owomug
acid-tert-butylester were dissolved in 20 mL of dry dimethyl acetamide.
1.49 g of sodium hydride (60%) were Added. Then a solution of 3.65 g of
6-fluoroisoquinoline (3) in dimethyl acetamide was added dropwise. The

A S AL e 5 P s T PN g drggnenty
fromweaiedHEs twiregeth sttt yerhalithdniatachietio wes uitablegsisition, can
be SHHAEANHSY 30RLAIE Lo, MH@}%%%%%?%?W&%%&%FM by

silica gel chromatography to yie _ .
amingaerfaldsivds: fioxyrivpdrnd 1 aibesginira g inepatyrdes e QRtatysis by
toldeRd SWforiM e dRanSRte e bRt 3k MivE in#R (i) wherein Q can be

4-(2-Oxy-isoquinolin-6-yloxy)-piperidine-I-carboxylic acid tert-butyl ester
for dg%t@c mﬁﬁy(l R 6t!0yl3\_rgail (Télﬁrh%r&ﬁ%f:ych ed by different methods to the
isodqufissinie i) n Feoty Eanyplp dridicen| leadumey/tiv AeididertidutytaBsieny I wiatde
i Lin L ' 7 8.1 1), of m-
oSN DR AR R A R AR e
temperioremirngin@ forassiised forl 0t shor the reaiasingdheitimie dcatiesl

cor%gﬂuﬁaﬂﬁ%rﬁﬁggf%%%w& d Qﬁihéﬂﬁéer%%ﬁcHFj]&%‘?‘?géé‘ﬁ?icéﬁ RAART 0 hydride,

extracted with romethane. The combine ayers were

corygainanEsRG §ifAR amireveiReraTiacy ERefienwith a suitable acid

chl@QY NP4 B& bR RIS {3tha3R sUrRIMateiakivhion srakassade
| for further conversion without gl];rifica ilon. Rt = 1.46_min iMethod B;;' )
eWBeef(é'gre %Egﬁ%ﬂ%l?ﬁe(y(;’%_ If can then be converted fo the corresponding N-

oxide (ivlorg-Ss{jpip efidisuiiytix pxidetivinatjast hiyd loghlagisie {8)dRde, m-chloro
perbenzoic acid or others at room temperature or elevated temperature. The N-oxide
(iv) can then be converted into the 1-chloro-isoquinoline derivative (v) by reacting it
with a reagent like phosphorous oxy chloride in or without presence of phosphorous
pentachloride. The derivative (v) can then be furned into suitable {-alkoxy-derivatives
by reacting it with various alcohols Q-OH iike methanol, ethanol or benzyl alcohol in
the presence of a suitable base like sodium hydride and in a suitable solvent like
dimethyl 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.,

. x - X X z
\ F
O i OH \
NM
Y oo
viii Y . Y
ix O
X

Scheme 2.

Alternatively isoquinclines can be obtained by reacting suitable 3-formylated or
acylated fluorobenzenes (viil), wherein z is for exampie H or alky! like methyl or ethyl,
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HN 1IN 5HO CI 3.5 g (10.16 mmol) of

4-(2-oxy-isoquinolin-6-yloxy)-piperidine-1 carboxylic acid tert- butyl ester

(8) were dissolved in 250 mL of HCI-saturated ethanol at 50 C. The clear

solutionwaas:concentrated i. vac. and the residue was refluxed-ia-50-mt- of--

POCI3. After 3 h the POCI3was removed i. vac. and the residue was

taken up in water. The pH was 10 adjggted to 11 by adding sodium

hydroxide and the aqueous solution was extracted twice with

dichloromethane. The combined organic layers were dried over
witinageesinttikeutfaithdnshespiporatedetatdryniesspiEse nesidiie svaisiplerifiest like

reparative HPLC, by whi it] Qun ine :

sof bR SRTIEHR St s St A S pemREis et MR Blequenty i
clediesbluiragtine pfedsidtahle hastdikéonetaesiusy ReprRigaioadiums Yielpxadeg or

Iith@%i@%_‘rlcﬂxﬁé fin MiethrdsBiydieteciethB1assd4Pa. 1ighesh Medida- converted in

oro-isoquinolin-6-yloxy)-piperidine-1-carboxylic acid tert-butyl )
theé‘ggia@gpc@g @W @5"@\7‘% Y w%@(@%a@%ﬂ%%o\flhich can be transferred into
thela6idl@kade-tRipescidriwineodroa wirighne hydredilosdrda) ikerethad, chioroform
dissolved in 50 mLt dichloromethfane anch(])é85 mLSé)G.l%rgnrggllégihen can be
or ?ﬁ%?ﬂ(}?a%i%’é%@?e“ aELHG Oavé’grﬁ{ion 6r a8 ?@ Mfoh o
cordietéet! ity istiqpariotnate ifx}Loymeaefirdi chio @ metabins atagrddied
dipﬁéﬂ?f?ﬂéﬁmaﬂg Sepiianpsalawsi R sigadfgoom temperature

overnight. For workup, the mixture was washed twice with water, dried
over magnesium sulfate and evaporated, to yield 1.1 g of the desired
product, which 25 could ke us urther purification. Rt = 1.86 min

P (Wetiiagl C). Detectegimags1aB3 e (M+H+). WU LU 21 N
| MAMT71TY 35 I
Benzyloxy-isoquinolin-6-yloxy)-piperidine-1-carboxylic acid tert-b

estg, (11) O O~N~\AIN/ 50 0.7Q g (6.49 mmol) of benzyl alcohol (. o
were dissolved in 10 mL of dimethyl acetamide.

X
PN%Om
NH
v O

{xifi)

Scheme 3.

The above obtained 6-Fluoro-isoquinclones, for example {vi}, can be reacted with
suitable P-substituted amino alcohols wherein P is for example hydrogen, alkyl or a
protecting group like for example Boc 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.q. by reacting a suitable intermediate). It is understood, that this may
require in case of unprotected isoquinolones protection on the nitrogen or oxygen of
the isoquinolone moiety by suitable methods, like reaction with suitably substituted
alkyl or benzyl halides in the presence of base.

The products like (xi) obtained via this method can then, if a suitable amino
functionality is present, be reacted with suitable aldehydes or ketones in the presence
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260 mg (6.49 mmol) of sodium hydride (60 %) were added and the
solution was stirred at room temperature. After 30 min a solution of 1.57 g
(4.33 mmol) of 4-(1-chloro- isoquinolin-6-yloxy)-piperidine-1-carboxylic
acid tert-butyl ester (10) in 10 mL of 10 dimethyl acetamide was added
HRPIREPE&Eting mixture was heated at 90 C (bath temper&fch&}2AH&0 g
h and standing at room temperature overnight 1.0 additional equivalents
of benzyl alcohol and sodium hydride3ffere added and heating at 90 C
was continued for 8 h. For workup, the solvent was removed i. vac. and
the residue was dissolved in dichloromethane. The organic solution was

of 3ygdHe g ABehItAFiHM Y areiPRiderrgsdifansediap herripydride or sodium
cyaiRssdoig, 6 Fladel P EDsiic e sgnstileshByin prepsisdivecbl BLAWRIET Withdidiing
Method C). Detected mass: 435.2 (M+H"). . .

g e S P s b Y B 51, BVs AR 52 may have to be
libeGedripamiditial plepdikiskoleraniplethaidit/ceréi@! ¢1 RYy@prbstised at

[ i i chi . SOl .
I R e R R o s i
reqyifRdrissiterterieatssicatiroaaolpagdribd This Npereliehd Rwptilizean be
perfofineanetans boshiizatioadiemwatehahi vefddrHln s NP Abture of the

| btained | salt. Rt = 0.75 min (Method B). Detected 25
useAE R LRSS I COR HP A omcn: WO 2007101 2401

ISORIEIDIER2066/A07AS Bk (xif) Etirobe- istuigiiad amofied bajEs/dr hsNticL4 Salts like

| e i A ast
or B RS i BOP e Mol s ags. e
saltsipbiainsigreande sanvsEreN ntosiheasestondivasirehegadydithefaubiscting
thedl-td e dhenaplye visyvRERodisilIRAdOR yiglghdit fPptiheCade Adreatment

chloride, which was used witho%t any further purifcation. The acid
and BRRRHRASHERBHSITHIUB AP B YSRIRE MT'E D30 Bramme meshyb tert.

butyl ether, chioroform, ethyl acetate or isopropanot / dichloromethane mixtures and

subsequent evaporation to dryness.

The general methods for the preparation of substituted isoquinolone derivatives as
described above can be readily adapted to the preparation of the compounds of the
formula (1) or formuia (I"). 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 to limit the present invention.

(2,2-Dimethoxy-ethy!)j-{4-fluoro-benzyl)-amine (1)

L (k/

12.4 g of 4-fluorobenzaldehyde were dissolved in 100 mi. of toluene and reacted with
10.5 g of Z-aminoacetaldehyde dimethylacetal and 1.90 g (10 mmol) of
p-toluenesulfonic acid monohydrate for two hours at a Dean Stark apparatus. The
solution was allowed to cool down, extracted with saturated sodium bicarbonate, water

and brine, dried over magnesium sulfate and evaporated to dryness. The crude
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mmol, 2 eq.) were added portionwise. Then 41 mL of water were added
while the 10 temperature was kept below 5 C. The reaction was stirred for
another 1.5 h. Then 55 mL of chloroform were added. The mixture was
exdracted mith 80 mL of water followed by 40 mL of brine. Afterdryingoy 15>
over Na2S04 and filtration 14 mL of diphenyl ether were added and most
of the chloroform was removed in vacg® (without heating). A total removal
of the chloroform should be avoided. 15 The solution containing the azide,
diphenyl ether and the remaining chloroform was added dropwise at 260

progutthiss Iisatee ta GosalutparhAS Misofdriwydimmine ibh AFigdvwiire added

PO B b L A AR B AL Bt Y B o
no st pentiibe 2ERented! THeeitensolusienadaiedvaer et ipitingbss,

: ; old 5 6 i

o T A W 455 5 5

extetribyth frinecdnied,oven MADDesisaRIalm and kY apayatedtp dimassnTihe

obthired LNyl &W&Qﬂ@y wad- USBHOMYNHP TehLidRS WitRlut purification. Ry =
e

-methoxybenzylchlori 1.24 mmoal, 1.1 eq) were added to a suspension
0 BB oH I OTERERSTASARE (LA NS iy A 4eb g of

Cs2CO3 (1.36 mmol, 1.2 eq) in 3 mL of DMF. The mixture was stirred for
nd then poyte ice, The precipitate was filtered, washed with .
e R RS RS e R T
retention time 1.76 min, detected mass 284-14 [M+H]+
6-(Piperidin-4-y|oxy)-2H-lisoquinolin-l-on (12) O/\ HN\NH O 117 mg
(0.58 mmol) of 4-hydroxy-pige 'ne-l arboxylic acid-tert-butylester were
10 dissolved in 2 mL of N, ethyl \e;@mide. Under an argon
atmosphere, 63.6 mg S

o
AP
20 g of (2,2-dimethoxy-ethyl)-(4-fluoro-benzyl)-amine (1) were dissolved in 120 mL of

dichloromethane. 20 mL of pyridine were added. At 0 °C a solution of 23.8 g p-
toluenesulfonic acid chioride in dichloromethane was added dropwise. The reaction

was allowed to warm to room temperature and stirring is continued untit conversion
was completed. For workup, the reaction mixture was extracted twice with 2M
hydrochloric acid, twice with sodium bicarbonate and once with brine. The organic
layer was dried over magnesium sulfate, evaporated to dryness and the obtained
crude product was purified by silica gel chromatography to yield 22.95 g of compound
2 as an orange oil. Ry = 1.71 min (Method C). Detected mass: 336.1 (M-OMe’).

F N
~N
41.6 g of AICl; were suspended in 400 mL of dichloromethane. At room temperature, a

solution of 22.95 g of N-(2,2-dimethoxy-ethyl)-N-(4-fluoro-benzyl)-4-methyl-
benzenesuifonamide (2) in 150 mL of dichloromethane was added. Stirring was

6-Fluoroc-isoquinoline (3)

continued at room temperature overnight, the solution was poured on ice, the organic
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(2.7 mmol) of sodium hydride were added and the mixture was stirred at
room temperature. After 30 minutes, 150 mg (0.53 mmol) of
6-fluoro-2-(4-methoxybenzyl)- 2H-isoquinolin-1-one (14) were added and
RQ% %(})Uluf'gon was heated to 80 C for 1 h. The mixture was poured in water
and exiractad with chloroform. The combined organic 15 layerd Wart&sahad®
over Na2S04, filtered and evaporated. The crude intermediate was
purified by preparative HPLC. The protécting groups were removed by
dissolving the protected intermediate in 2 mL of TFA and heating the
reaction to 150 C for 2 h in a microwave reactor, The reaction mixture
layGlaua el ithH AR RRASR WRs XEactBRyiresw ithisichisramaipane
andea@iuemmmbegnuwmmmé@mméﬁ@etm@pmm Zéutimesivdtbohate.
The o %n?cng thre“(,:é)sm r}Q queogus Ia er Walj xtracted 0 ﬁF 85 dth
a1 DNESHE LSS |ne%ga8S e0udY ??‘\%@R%%Pﬁ R TfRESs an the
Obtmdl ndeia/msdtmtéﬁ 0D @) waeifteddey aviltdy gphilirechatrgiraphgiceythiel 2.74 g
of dABEhASSIG 2 hm AiliLyidhe BlASL ARl iy TiGiRgt) ut
eventually occurrlng impurities could be remov y silica’'g
chromatography or HPLC. 25 7-Bromo-6-fluoro- |soqumoI|ne (15) FiNTIN
7-CRIOMOE 200470524 4LiR6ITHERA006/007139 42 Starting from
3-bromo-4-fluoro- benzaldehydeF the title compound was prepared by the
same reaction sequence as used-fpfthe-synthesis of 6-fluoro-isoquinoline
(3). Rt 0.91 min (Method B). Detelass 226.0/228.0 (M+H'). 5
7-Methyl-6-(piperidin-4-yloxy)-2 -isouino n-1-one (16) /I\O HN/\_NH

Sta&@ @oﬁl@ewzrmtﬁe{bm%ﬁ%%f r mlc acfg%rgiggp%@mnagf 10284 by the

5 mmol) of 3-fluoro-4-m ace on were

Sa% E%@”dl%'rﬁ%ﬂééﬁé@ At 0eed. ﬁQf Hheosyethesisl PO ieangtinenwnpling (@)L Rt

0.7 268 padeIVed byt Sciai4ds2 TBmal) 84 atiylglptgroformate. After
stirring for 2 h

7-Chloro-6-fluoro-isoquinocline 2-oxide (5)

PO Y:
cl AN~

25 g (137.7 mmol) of 7-chloro-6-fluoro-isoquinoline (4) were in dissolved in 500 mL of
dichloromethane. At room temperature 50.9 g (206.5 mmol) of m-chioro perbenzoic
acid (70 %) were added and the mixture was stirred at room temperature until
complete conversion iwas achieved. For workup, the precipitate was filtered off and
washed with dichloromethane. The filtrate 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 MgSQ, and evaporated. The so
obtained solid material (18.4 g) was used without further purification. Ry = 0.87 min
(Method C). Detected mass: 198.1/200.1 (M+H").

1,7-Di-chloro-8-fluoro-isoquinoline (6}
F
N
ci =
Cl
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at 0 to 5C a solution of 4.0 g (61.1 mmol) of sodium azide in 9.5 mL of
water was added. After stirring for one additional hour the reaction

mixture was poured onto 200 15 mL of ice water and extraced twice with
ehloreferms sEhe organic phase was dried over magnesium sulfate; Qs>
of diphenylether were added and the chloroform was cautiously removed
in vacuo. The residue was then addedgropwise into 50 mL of
diphenylether, which had been preheated to 245C. After complete addition
it was stirred for one further hour at 230 - 250C. After cooling down to

2. 6@@@ DenrragaT 2higrxiERIves PeRdined 23Qidel (Bf wepsdwamiadn 40 mL of
er further ling,i |ce b tht rec ed product was filtered by.
O R e e oA TR Br oot o v G Rt vas
powpaﬁmoeom@ambcspwh@ylwammmemimmuwthmehigfﬁm&lane

Thé%mamsé #ﬁé%@@%}% aki éofk&mwg%t%wv@&&%% }laa@m g of

were added 20 (62.1 mmol) cesium carbonate and

thethtéﬁ @g@@uwia WWW%WWMM%WH@ cRHeR sk 24 FebMethod

A). \eBipeadurRder 9950vE s (neHegction mixture was poured into 600 mL
of water, stirred for 1 h, and then the precipitated WO 2UU [1U12421 YG

I/r YGVVb/VV [ 1a 43 product was filtrated by suction. From the mother
4-(eneprindtiitiérgopngdpigied dias- ispdabed pycchcédita dgbagile siigh {faptane

/ ethyl acetate (80:20). The combined prgducts were recrystalllzed from
ethyl acetate and 8.39 g 6-fluoro{2-(4- eth 3
benzyl)-7-methyl-2H-i q inQlin4.-o Wer gived.rb C)

4-[2-(4-Methoxy- benz 47-methyl-I-oxo-1,2-dihydro-isoquinolin-6-yloxy]-pi
peridine- 1-carboxylic acid terf-butyl ester A solution of 3.2 g (15.9 mmol)

7.48°866 éfeth lf?&gg%: RONMEARYArRIRARAIRR I KL WlestOr were dissolved in 20 mL

ide was stirred with 1.36 g (45.4 mmol) of 80-% sodium

of de@‘fmﬂ agetamvgeni dapefapfimivAridsEapkrprerddeg (16ep a
solRBIPbFQf @sfbl@f@?{d&rd@@&tﬁmm@r{aylm&m@thyt atbisangdabin-dderd in

AR 0 IR e AP b O A0 BHAHER, Tio G removed
and*rhhetu&m!ms wmmdm:mmmmﬁm@nﬁwamamodawmammted
twidl QltiCh RS Slated RdiEaHan A e AYGHEMINHR ViRt WRa & daB Ahted to
dryness. The crude product was purified by silica gel chromatography to yield 6.22 g of
4-{isoquinolin-8-yloxy)-piperidine-1-carboxylic acid-tert-butylester (7). Ry = 1.32 min
{Method B). Detected mass: 329.1 (M+H").

4.(2-Oxy-isoquinolin-6-yloxy)-piperidine-i-carboxyiic acid tert-butyl ester (8)
SHeS
O _N - -
>
O

3.97 g (12.1 mmol) of 4-(isoquinolin-6-yloxy)-piperidine-1-carboxylic acid tert-butyl
ester (7) were dissolved in 100 mL of dichloromethane and 4.47 g (18.1 mmol) of m-
chloro perbenzoic acid (70 %) were added at room temperature. The reaction mixture
was stirred for 1 h and then washed with saturated sodium bicarbonate solution. The
aqueous phase was separated and extracted with dichloromethane. The combined

organic layers were dried over magnesium sulfate and evaporated to yield 4.19 g of
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[2-(4-Methoxy-benzyl)-7-methyl-1-0x0-1,2-dihydro-isoquinolin-6-yloxy]-pip
eridine-1- carboxylic acid tert-butyl ester were obtained. d)
7- Methyl -6- (piperidin -4-yloxy)-2H-isoquinolin-1 -one hydrochloride 20 6.4

%vb eﬂmwiezﬁ%)cy benzyl)-7-methyl-1-oxo-1,2-dihydro-isoquikGifEg200e/00 7139
yloxy]-piperidine-1-carboxylic acid tert-butyl ester were dissolved in 30.5 g
(267.4 mmol) trifluoroacetic acid. Afte38L h at room temperature the
mixture was heated for 2 h in a microwave oven at 150C. Then the
excess trifluoroacetic acid was distilled off in 25 vacuo and the residue
crugadnaiatiat which semie sisedianfuriien saevasriom mitheilduidicatiageR: = 1.46
miv@sanashey wikeorethyiens shinpdriaHimes and then it was freeze dried
to give a hydrochloride, which was crystallized from isopropanol. This
furnished 3.2 g 7- methyl-6-(piperidin-4-yloxy)-2H-isoquinolin-1-one (16)
1-Cid dryet B {ihiloeidd irRd-y | )24 -mipoiietiive By ddetddtaddm 48): 259.1 (M+H)).
30 7-Bromo-6-(piperidin-4-yloxy)-2Hisoquinolin-1 -one (17) WO
2007/012421 PCTIEP2006/007139 44 g O%)
3-(4-Bromo-3-fluoro-phenydNacrylic aci { ester To a solution of 13.4 g
(60 mmol) triethyl phosphonoacetate in 80 mL ¢f toluene was added 1.8 g
(60 mmol) 80percent sodiumgnydride at 0C. After 30 minutes 11.0 g (54 5

) bro robenzaldeh de in 40 L of tgluene wer
3.5 r{ﬁ}he resu § t%}é - 3?3%a§{§tlrr¥§ WT!P&’ ik gp%qlé’ﬁeg? ?C 8id tert
buty\esisigti) mﬂa dissobredith2 50 nin fdfiSHsatacutate o @00 HEL°6f Wateclear
sol R8PS RISRENLS w%aqr@%smgsw@%&%onoﬁgb&w&h After

solution and brine. After drying over magnesium sulfate

3 h {08 SEr5tioas e PavRESAD R MR SReIRYA R S R ET0!8 waserld“he pH was
ad;&ét@cﬂqmwi%ﬂw&f@mﬁ)mﬁyhﬁo&md aHRSIRIUMEIR 8biaBAdVAY extracted

3l D-acryl d105 38.6 ,
i (RIS R SIS SRR RS IO s
sulfpie afdethpocitaddostryedssydinigtesivite 92 spudfiad byquedakatitd HPLC, by
wh,éﬁmtly%%%%ﬁ@wa%yfgtﬁéa%@%&ﬁo@@em%h%ﬂ@ WA AN to the

residue was
corresponding HCl-salt by dissolving the product in 2 N HCI, followed by lyophilization.

Yield: 950 mg. R = 1,03 min (Method B). Detected mass: 263.1/265.1 (M+H").

4-(1-Chioro-isoquinolin-6-yloxy}-piperidine-1-carboxylic acid tert-butyl ester (10)

© AN
T OYU "
O Cl

1.23 g (4.11 mmot) of 1-chloro-8-(piperidin-4-yloxy)-isoquinoline hydrochloride (8) were
dissolved in 50 mL of dichloromethane and 0.85 mL (6.15 mmol) of triethylamine were
added. At 0 °C a solution of 1.09 g (5.0 mmol) of di-tert-butyl-di-carbonate in 10 mL of
dichloromethane was added dropwise and the mixture was allowed to stand at room
temperature overnight. For workup, the mixture was washed twice with water, dried
over magnesium sulfate and evaporated, to yield 1.1 g of the desired product, which

could be used without further purification. R; = 1.86 min (Method C). Detected mass:
363.1/365.2 (M+H").
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acidified with concentrated hydrochloric acid. The precipitate was isolated
by suction and dried in vacuo at 50C furnishing 8.0 g of
3-(4-bromo-3-fluoro-phenyl)-acrylic acid. c)
wBrameGsfluoro-2H-isoquinolin-1 -one 20 To a solution of 4.0:g.(L6u3uvy /1 10v
mmol) of 3-(4-bromo-3-fluoro-phenyl)-acrylic acid in 60 mL acetone were
subsequently added at 0 - 5C 2.0 g (1£36 mmol) triethylamine in 10 mL of
acetone followed by 2.3 g (21.2 mmol) of ethyl chloroformate in 10 mL of
acetone. After stirring for 1 hat 0 - 5C a solution of 1.6 g (24.5 mmol) of
sodium azide in 9 mL of water was added. After stirring for 1 additional h
the reaction mixture was poured 25 onto 200 mL ice water and extraced
with chloroform twice. The organic phase was dried over magnesium

A-(iatay anls otdipladiny ek Wepépadiditteand thb apjdiotarid terdshutyl ester
11gautiously removed in vacuo. The residue was then added dropwise into
{ 0 mL of diphenylether, which had been preheated to 250C. After

complete addition the reactiga : ed for additional 30

minutes at 230 - 250C. CeSAfter

45 down to 100C A s &tinte40Q mL of heptane

and after further ¢o an ice bath the precuct was

filtered by suction and 2 4 g of crude
0.7¢ %{8”&9 ﬁ\r%WBf %@dﬁﬂ%&%ﬂ'&? WePDNEIRAPIARBINP & dimethy! acetamide.

romo-6-fludro-2-(4-methoxy-benz %{ZH isoquinolin-1-one From 2.4 g
26%@@4&%%@%&%%@@#%@% n-YREAfeGand Hamalt was stirred
at rsemuw%g@teﬁ& QQYnQﬁJs%lmmﬁlzm smm@@bﬁ?aw@hmd&m@r@
go uor zyh):2. .

s R SRR TP o oAt B T LR IO 2 B
dimeXayhpletaéride eps added and the resultmg mixture was heated at 90 °C (bath
rerp SRR xRl S 0L g 4 POBH AN A0 BRI £dona
eqUNIRITHOOS HRBY- Qh@hﬁ@ﬂ%ﬁ%ﬁmﬂmqm@a#ﬁqﬁaﬁaaﬁm 24 9P °C

was(%annm@@ fefr BierEouineprhaeoivBlemey RipRsidian wake sitaietbsidue
0.35 mo -6- perldlnfi‘, lox %ZH |s uinolin-1 oneg . ) ‘
was g }‘ﬁ’ ia Bﬁg% B‘&&%é‘ WS HARNGE fWigs gy water,

'dﬂedf\aMaMQEéGﬁanBteﬂvzﬁbBEhmm weﬂmmgmaneetgmmmsgammy

orof M 5 BKI2S - B IR LeRAEIAGH L8 230 3R B0C

6-(Piperidin-4-yloxy)-2H-isoquinolin-1-one (12) - -

o = | =
HN S NH
O

Coumpound (11) was dissolved in ethanolf2 N HCI (1:1} and stirred at room
temperature until complete conversion was achieved. The solvent was removed i. vac.
and the residue was purified by preparative HPLC. The resulting trifluoroacetate was
dissolved in 2 N HCI and lyophilized. After another lyophilization from water, 850 mg of
the title compound could be obtained as HCI salt. Ry = 0.75 min (Method B). Detected

mass: 245.1 (M+H").

Alternative synthetic approach:
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20 racemic - cis facemic - trans 18 19 213 mg (5.6 mmol) of NaBH4 were
added portionwise at OC to a solution of 1.0 g (4.7 mmol)
1-boc-2-methyl-piperidin-4-on in 10 mL of ethanol. The mixture was stirred
at room temperature for 2 h. The solvent was removed by distillation and
e F@Pﬁ’éﬁ‘ﬁfﬂﬁ 25 was dissolved in water and ethyl acetate. THEERAIEHHE139
layer was extracted twice with ethyl acetate and the combined organic
layers were dried over Na2S04. After4iltration the solvent was removed
by distillation and the crude product was purified by column
chromatography (n-heptane/ethyl acetate 1/1) to yield 367 mg (36%) of
6-Fleorainemwneinoped/@12421 PCT/EP2006/007139 46 18 and 205 mg
(20%) of the trans-isomer 19 inFaddition t0.97 mg (10%) mixture of both
isomers. Cis-Isomer (18): 5 'H-N [CI3); 6=4.28 (A1H, m), 4.17 (1H,
m), 3.82 (1H, m), 3.26 (1H, m), 1.85 1 ddeHI= 14.7, 6.6, and 3.4 Hz),
1.77 (L H, m), 1.66 (2H, m), 1.33 (3H, d, Ji= 7.1 Hz). Trans-lsomer (19):
'H-NMR (CDCI3): S = 4.50 (1 H, m), 4.04%1 H, m), 3.95 (1 H, m), 2.87 (1
4. 8Hn9‘{9@)23 3’191@”11 é-%f "c'ﬁh?ogyo‘l CHbrie: VJ&%%QU@G@&FHDE@Q&!_{O'H)S&&%H of
1H, m), 1.14 (3H 10 7.1 Hz). 1-Cyclopropyl-piperidin-4-ol (
10 B&R0- gk 4 MB@&IB@W&W@W@@ AL RIINEN B3 B! GV
Thdi@a&ﬁoﬂth@&mﬁeﬁmﬂlﬂm}iﬂmethyiﬁﬂaﬂmﬁ&ﬁsﬂé@cﬂﬂﬂ%ﬁmo yield
i ere he mixture W s C for 12h. The
1 Qﬁgﬁégﬁun < offhe 05' ?eé{vé‘é% SRS é hﬂ%\ﬁ&ﬁﬂ\ﬁg jon.-
continued at 60C for another 12h. The mlxture was diluted with methanol,

Thdileredinyaasslie ard svapaaisdio Me&%ewde&%e ﬁbﬁﬂ,

in_ethyl acetate, extracted twice with 2N sodium hydroxide orc

Mgl e VB AtiRS ReRRMYiSE dfaea évhwﬁﬁfé@ftw@ﬁéggdw@ie the
tenfpsigueavassNaifiet bwslive. gelchiasiaipaeaPssHieisihraRE POsIHC T hen 55
miL. %9 ghs/li% lfar ag\ﬁl;rg Q%Joéoxiv egrr?P u é) \%%gsevx\éc?argtgg tv%m]egﬂar% Ehg rv\fl_altCraIr%(‘glllitowed
by 40 mL of brine. After drymg over Na SO, 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 mL of diphenyl ether. A vigorous reaction can be observed during the addition. The
reaction was stirred for another 20 mindtes 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 (BCI) Detected mass:
164.0 (M+H").

6-Fluoro-2-(4-methoxy-benzyl)-2H-isoquinolin-1-one (14)
|
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described in the syntheses of 12, 16 or 17, starting from the acids and
amines listed in 25 the subsequent Table 1. The used acrylic acids were
either commercially available or synthesized from the corresponding
aldehydas-4n similar fashion as described in the literature (see fofc cvvvivv 10>
instance: J. Med. Chem. 2005, 48, 71-90). One example is described in

the synthesis of 17, step a. WO 20074912421 YI,'llILYZ000JUU /1i9 00
Lemmcom a)aCODcoNOQ) (noOo6 +MNrCl) S0>nM c*
+LC)h.(C)l yYNNNCH)Q~3~~OOLLOLLOU O0\OW\NO zzz0

16213 2Ep lmeth &l ik geddidd M.2) @kdIONO sdvdrdaddelt tova Buspension of
200 mg of 6-fluoro-isoquinclinone (13} (1.13 mmol) and 368 mg of Cs,CO;3 (1.36 mmol,
1.2 eq) in 3 mL of DMF. The mixture was stirred for 2 h and then poured on ice. The
precipitate was filtered, washed with water and dried to yield 300 mg of the title
compound. LCMS Method B, retention time 1.76 min, detected mass 284.14 {M+H]"

6-{Piperidin4-yloxy)-2H-isoquinolin-1-one (12}

© AN
HN NH

0O

117 mg (0.58 mmol) of 4-hydroxy-piperidine-1-carboxylic acid-tert-butylester were
dissolved in 2 mL of N,N-dimethyt acetamide. Under an argon atmosphere, 63.6 mg
(2.7 mmol) of sodium hydride were added and the mixture was stirred at room
temperature. After 30 minutes, 150 mg {0.53 mmol) of 6-fluoro-2-{4-methoxybenzyl)-
2H-isoquinolin-1-one (14) were added and the solution was heated to 80 °C for 1 h.
The mixture was poured in water and extracted with chloroform. The combined organic
layers were dried over Na,SQy, fillered and evaporated. The crude intermediate was
purified by preparative HPLC. The protecting groups were removed by dissolving the
protected intermediate in 2 mL of TFA and heating the reaction to 150 °Cfor2 hin a
microwave reactor. The reaction mixture was guenched with methano! and evaporated

to dryness. The remaining residue was téken up in dichioromethane, extracted three

- times with 1N HC1 and the combined aqueous layer was extracted once with

dichloromethane. The combined aqueous layer was lyophilized, the remainder was
taken up in water twice and lyophilized again to give the product as HCI salt. The purity
of the obtained product is sufficient, but eventually occurring impurities could be

removed by silica gel chromatography or HPLC.

7-Bromo-6-fluorc-isoquinocline (15)
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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-isoguincline (3). R; =
0.91 min (Method B). Detected mass: 226.0 / 228.0 (M+H").

7-Methyl-&-(piperidin-4-yloxy}-2H-isoquinolin-1-one (16)

= o
HN NH

a) 6-Fluoro-7-methyl-2H-isoquinolin-1-one

To a solution of 10.0 g (55.5 mmol} of 3-fluoro-4-methyi-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 ethyl chloroformate. After stirring for 2 h
at 0 to 5°C a solution of 4.0 g (61.1 mmol) of sodium azide in 9.5 mL of water was
added. After stirring for one additional hour the reaction mixture was poured onto 200
mL of ice water and extraced twice with chloroform. The organic phase was dried over
magnesium sulfate, 40 mL of diphenylether were added and the chloroform was
cautiously removed in vacuo. The residue was then added dropwise into 50 mL. of
diphenylether, which had been preheated to 245°C. After complete addition it was
stirred for one further hour at 230 — 250°C. After cdoiing down to 150°C the reaction
mixture was poured into 270 mL of heptane and after further cooling in an ice bath the
precipitated product was filtered by suction and 4.1 g 6-fluoro-7-methyl-2H-isoquinolin-

1-one were obtained.
b) 6-Fluoro-2-(4-methoxy-benzyl)-7-methyl-2H-isoquinolin-1-one

To a solution of 9.17 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) cesium carbonate and then 8.92 g (56.9 mmol)
4-methoxybenzylchloride. After stirring at room temperature for 90 minutes the reaction
mixture was poured into 600 mi of water, stirred for 1 h, and then the precipitated
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product was filtrated by suction. From the mother liquor additional producted was
isolated by chromatography with heptane / ethyl acetate (80:20). The combined
products were recrystallized from ethy! acetate and 8.39 g 6-fluoro-2-(4-methoxy-

benzyl)-7-methyl-2H-isoquinolin-1-one were received.

c) 4-[2-(4-Methoxy-benzyl)-7-methyl-1-oxo-1,2-dihydro-isoquinolin-6-yloxy]-piperidine-
1-carboxylic acid tert-butyi ester

A solution of 3.2 g (15.9 mmol) 1-tert-butoxycarbonyl-4-hydroxypiperidine in 110 mL
dimethylacetamide was stirred with 1.36 g (45.4 mmol} of 80-% sodium hydride for 1 h
at room temperature. Then a suspension of 4.5 g (15.1 mmol) of 6-fluoro-2-(4-
methoxy-benzyl)-7-methyl-2H-isoquinolin-1-one in dimethylacetamide was added. The
reaction mixture was heated to 80°C for 2h during which time a clear solution was
obtained. The reaction mixture was slowly added to 160 mL water and after 1 h of
stirring the product was isolated by filtration and dried over night in vacuum. 6.4 g of 4-
[2-(4-Methoxy-benzyl}-7-methyl-1-oxo-1,2-dihydro-isoquinolin-6-yloxy]-piperidine-1-

carboxylic acid tert-butyl ester were obtained.
d) 7-Methyi-6-(piperidin-4-yloxy)-2H-isoquinolin-1-one hydrochloride

6.4 g (13.4 mmol) 4-[2-{(4-methoxy-benzyl)-7-methyl-1-oxo-1,2-dihydro-isoquinolin-6-
vloxy}-piperidine-1-carboxylic acid tert-butyt ester were dissolved in 30.5 g (267.4
mmol) triflucroacetic acid. After 1 h at room temperature the mixture was heated for 2
h in a microwave oven at 150°C. Then the excess trifluoroacetic acid was distilled off in
vacuo and the residue was diluted with 130 mL of 1 M hydrochloric acid. The aqueous
phase was washed with methylene chloride 3 times and then it was freeze dried to
give a hydrochloride, which was crystallized from isopropanol. This furnished 3.2 g 7-
methyl-6-(piperidin-4-yloxy)-2H-isoquinolin-1-one (16) as hydrochloride.

Ri = 1.24 min (Method B). Detected mass: 259.1 (M+H").

7-Bromo-6+(piperidin-4-yloxy)-2H-isoquinolin-1-one (17)
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a) 3-(4-Bromo-3-fluoro-phenyl)-acrylic acid ethy! ester
To a solution of 13.4 g (60 mmol) triethyl phosphonoacetate in 80 mLl of toluene was
added 1.8 g (60 mmol) 80percent sodium hydride at 0°C. After 30 minutes 11.0 g (54
mmotl) 4-bromo-3-flucrobenzaldehyde in 40 mL of toluene were added and the
resulting thick mixture was stirred with a mechanical stirrer overnight. After dilution with
900 mL of ethyl acetate and 200 mL of water the organic phase was separated and
washed with sodium bicarbonate solution and brine. After drying over magnesium
sulfate followed by evaporation and purification by flash chromatography 10.6 g of 3-
(4-bromo-3-fluoro-phenyl)-acrylic acid ethyl ester were obtained.

b) 3-(4-Bromo-3-flucro-phenyi)-acrylic acid

10.5 g (38.6 mmol) of 3-(4-bromo-3-fluoro-phenyl)-acrylic acid ethy! ester were
dissolved in 100 mL of methanol and stirred overnight with 97 mL of aqueous 1 M
sodium hydroxide solution. After removal of the methanol in vacuo the residue was
acidified with concentrated hydrochloric acid. The precipitate was isolated by suction
and dried in vacuo at 50°C furnishing 8.0 g of 3-(4-bromo-3-fluoro-phenyl)-acrylic acid.

¢} 7-Bromo-6-fluoro-2H-isoquinofin-i-one

To a solution of 4.0 g (16.3 mmol) of 3-(4-bromo-3-fluoro-phenyl)-acrylic acid in 60 mL
acetone were subsequently added at 0 - 5°C 2.0 g (19.6 mmol) triethylamine in 10 mL
of acetone followed by 2.3 g (21.2 mmol) of ethyl chloroformate in 10 mL of acetone.
After stirring for 1 h at 0 - 5°C a solution of 1.6 g (24.5 mmol) of sodium azide in @ mL
of water was added. After stirring for 1 additional h the reaction mixture was poured
onto 200 mi. ice water and extraced with chloroform twice. The organic phase was
dried over magnesium sulfate, 24 mL of diphenylether were added and the chioroform
was cautiously removed in vacuo. The residue was then added dropwise into 60 mL of
diphenylether, which had been preheated to 250°C. After complete addition the
reaction mixture was stirred for additional 30 minutes at 230 — 250°C. After cooling



10

I5

20

OtWv_"7QQCI G)O.tico6) ENNN ccx WWO 2007/012421
PCT/EP2006/007139 9OwmOQ 0dG_comm Cr O +~Or zcli+6)
N6) NNNS~5~3c)O00U-z XOzzuoao00 mmm

WP 2007/08242]1 FU MREZUU0/UU / ESY

45

down to 100°C the reaction mixture was poured into 100 mL of heptane and after
further cooling in an ice bath the precipitated product was filtered by suction and 2.4 g

of crude 7-bromo-6-fluoro-2H-isoquinclin-1-one were obtained.

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

From 2.4 g of crude 7-bromo-6-fluoro-2H-isoquinolin-1-one, 3.9 g {(11.9 mmol} of
cesium carbonate and 1.7 g (10.9 mmol) of 4-methoxybenzylchloride were obtained
0.93 g of 7-bromo-6-flucro-2-(4-methoxy-benzyl}-2H-isoquinalin-1-one analogous {o

the procedure described in step b of example 16.

e) 7-Bromo-6-(piperidin-4-yloxy)-2H-isoquinolin-1-one-hydrochloride

From 0.93 g (2.6 mmol) of 7-bromo-6-fluoro-2-(4-methoxy-benzyl)-2H-isoquinolin-1-
one and 0.54 g (2.7 mmol} of 1-tert-butoxycarbonyi-4-hydroxypiperidine were obtained
0.35 g of 7-bromo-8-(piperidin4-yloxy)-2H-isoquinolin-1-one as hydrochloride
analogous fo the procedures described in steps ¢ and d of example 16.

R; = 0.80 min {Method A). Detected mass: 323.1 /325.1 (M+H").

Cis and trans N-Boc-2-methyl-piperidin-4-ol (18 and 19)

HO NBoc HO-- NBoc

racemic - cis racemic - trans
18 19

213 mg (5.6 mmol) of NaBH, were added portionwise at 0°C to a solution of 1.0 g (4.7
mmol} 1-boc-2-methyl-piperidin-4-on in 10 mL of ethanol. The mixture was stirred at
room temperature for 2 h. The solvent was removed by distillation and the remainder
was dissolved in water and ethyl acetate, The aqueous layer was extracted twice with
ethyl acetate and the combined organic layers were dried over Na,SO4. After filtration
the solvent was removed by distillation and the crude product was purified by column

chromatography (n-heptanefethyl acetate 1/1) to yield 367 mg (36%) of the cis-isomer
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18 and 205 mg (20%) of the trans-isomer 19 in addition to 97 mg (10%) mixture of both

[somers.

Cis-Isomer (18):

'H-NMR (CDCh): 6= 4.28 (1H, m), 4.17 (1H, m), 3.82 (1H, m), 3.26 (1H, m}, 1.85 (1H,
ddd, J= 14.7, 6.6, und 3.4 Hz), 1.77 (1H, m), 1.66 (2H, m), 1.33 (3H,d, J = 7.1 Hz).
Trans-lsomer (19):

'H-NMR (CDCls): 6 = 4.50 (1H, m), 4.04 (1H, m), 3.95 (1H, m), 2.87 (1H, dt, J = 2.9
und 13.6 Hz), 1.93 (1H, m), 1.83 (1H, m), 1.53 (1H, m), 1.32 (1H, m), 1.14 (3H, d, J =
7.1 Hz). |

1-Cyclopropyl-piperidin-4-ol {20}
HO
1@

5g of 4-hydroxypiperidine were dissolved in methanol. 23.8 mL. of 1{(1-
ethoxycyclopropyl)oxyjtrimethylsilane and 5.8 g of sodium cyano borohydride were
added and the mixture was reacted at 60°C for 12h. The same amounts of the two
reagents were added again and stirring was continued at 60°C for another 12h.

- The mixture was diluted with methanol, filtered over celite and evaporated to dryness.

The residue was taken up in ethyl acetate, extracted twice with 2N sodium hydroxide
and once with brine, dried over sodium sulfate and evaporated to dryness. The residue

was purified by silica gel chromatography to yield 2g of product 20, MS:141 (M)

The following compounds were obtained as their HCi salt in a similar fashion as
described in the syntheses of 12, 16 or 17, starting from the acids and amines listed in
the subsequent Table 1.

The used acrylic acids were either commercially available or synthesized from the
corresponding aldehydes in similar fashion as described in the literature (see for
instance: J. Med. Chem. 2005, 48, 71-80). One example is described in the synthesis

of 17, step a.
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4vBram@istpiperidin-4-yloxy)-2H-isoquinolin-1-one (52) Br raQeQNEk Ny
O 200 mg of (12) were suspended in 25 mL of chloroform. 100pL of
triethylamine was added-and.-stirring was continued for 2h. The solution
waggvaponated and the residue
2 n! o

Meth

Ry

[min]
0.75
0.78

M+
2452
2452

= Iz

Product
H
HN

NBoc
H
JiNJ

Amine
HO
HO

3-Fluoro cinnamic acid
3-Fluoro cinnamic acid

Acid

Example
45
(R)-45
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5 was purified by silica gel chromatography (dichloromethane: methanol:
triethylamine 10:1:0.1). Another purification by HPLC and changing the
anion to HBr yielded 73 mg of product as hydrobromide. Rt = 1.35 min
Method A). Detected mass: 407.1 1409.1 (M+H"). 10

YO ZBER R HOxy - 7-chloro-isoquinolin-6-yloxy)-piperidine-I-carbioX R AR 7139
tert- butyl-ester (53) O OYNCIN O O 289.8 mg (1.44 mmol) of

4-HYjdroxy-piperidine-1-carboxyliclacid tert-butyl-ester weré dissolved in
10 of dimethyl acetamide and 57.6 mg (1.44 mmol) ¢f sodium hydride
15 (89%) were added. The reactign mixture was stirred at room
temigerature. After 30aminutes a slution of 10 mg (1.44 mmol) ofa

1,7-di-chlorfo-6-fluoro-isoquinolinef(6) in 3 mL of diméthyl acetamide was
added aBd the mixturg, was stirred at room temperature |for I h to
com@etﬁconversion.ﬁ'hen 155.7mg (1.44@m0l) of benzyl alcohg

of_codinm-byvdride L6004). were added
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addes twick, after 2 and standing overnighi. For working up, th&'solvent

wag evapoyated, the residue was taken tp in_dichioromethane, washed
twige with water, dried with MgSO4 and evaporated. Firjal purification
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Lyophilization results in 57 mg of the desired compound as hydrochloride.
Rt = 0.95 min (Method B). Detected mass: 279.1 (M+H"). 10
7-Chloro-6-(1-isopropyl-piperidin-4-yloxy)-2H-isoquinolin-1-one (55) O |
NG JodNo44ng (0.23 mmol) of

PLULIEEZQU6/00 7 L5Y

7- chloro 6- (plperldln -4- yloxy) -2H- |soqumoI|n 1-one- hydro chlorlde (54)

were
ami D
min J&s. After 15 adging freshly 04
mm% acet|c acid, 26.7 mg (0.46 mmol) of aceton .69
mmpl-of sedium cyanoborohydride, the- reactic | hd for
8 h.|Afterthe additiop.of 2 equivcilents acgtone and 2 equmalents of
sod|um eyanoborohygride at room tempeFature, the|reactioff was refluxed
for éotker|2 h to complete convgrsion. For working up, the mixture yas
20 filtered and the filtrate was eviaporated. The resiglue was dissolvef in
dichleromethane, washed twicejwith 2 N'NaOH angl water.and dried over
Mng§4. After evapor&tion of thel solvent®@nd purification byapreparative
HPLT. 13.mg of the title compouind were obtained as trifluoroacetate. RI
= 0496 min (Method B). Detected mass:- 321.1/323.2 (M+H2). 25 WO
20Q7/012421 PCT/EP2006/007139-6&General prgcedure-A for the
reductive amj n reaction: 0. mmpl of
6-(piperidin4-yloxy)-2H-isoquinglin-l-are-hydrochl or of another
suitable ami 243 mmol of the’aldehyde and 0.365thmol triethylamine
are| stirred|i (OMe)3 fgrL_h gt room tempeature. The mixture is
coadled to -10 C, 5 1.7 ml_ of a freshly Rrepared DMFs&lution contajning
1.2115 mmgl NaHB(O nd 1.215 OAc i Qtirring Is
continued at -10 C for, in, the mixtt then § arm tp
roofm.tempgrature and at Foom tempgeratyre ove —0.% mL df
watgs is added and theé T@xture is evaparateddfesdlved: =4
purifged by | preparative HPLC. The purifiedgproducts are dissglved in 1 mL
HClI%n isopropanol (5 10 6M) and left over night at foom temperature
(cldaves BDC/tBu ester groups ¢f some of the prodlucts). 2 ml; water is
added andjthe solution is freezetdried to yield the 2
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hydrochlorides of the products. 15 The following compounds shown in the

subsequent Table 2 were synthesized in a similar fashion as described in

this general procedure and obtained as hydrochloride salts: WV
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4-Bromo-6-(piperidin-4-yloxy}-2ZH-isoquinolin-1-one (52)
Br

pZ 0
HN NH

o

200 mg of (12} were suspended in 25 mL of chloroform. 100uL of triethylamine was
added and stirring was continued for 2h. The solution was evaporated and the residue
was purified by silica gel chromatography (dichloromethane: methanol: triethylamine
10:1:0.1). Another purification by HPLC and changing the anion to HBr yielded 73 mg
of product as hydrobromide. Ry = 1.35 min (Method A). Detected mass: 407.1/ 409.1
(M+H").

4-(1-Benzyloxy-7-chloro-isoquinolin-6-yloxy)-piperidine-i-carboxylic acid tert-

butyl-ester (53)
T
>I/O\|'(N al N
O 0

289.8 mg (1.44 mmol) of 4-Hydroxy-piperidine-1-carboxylic acid tert-butyl-ester were
dissolved in 10 mL of dimethyl acetamide and 57.6 mg (1.44 mmol) of sodium hydride
(60%} were added. The reaction mixture was stirred at room temperature. After 30
minutes a solution of 310 mg (1.44 mmol) of 1,7-di-chloro-6-fluoro-isoquinoline (6) in 3
mL of dimethyl acetamide was added and the mixture was stirred at room temperature
for 1 h to complete conversion. Then 155.7 mg (1.44 mmol) of benzy! alcohol followed
by 57.6 mg (1.44 mmol) of sodium hydride (60%) were added and stirring was
continued at room temperature. To reach complete conversion, 0.5 equivalents of
benzyl alcohol and sodium hydride were added twice, after 2 h and standing overnight.
For working up, the solvent was evaporated, the residue was taken up in
dichloromethane, washed twice with water, dried with MgSO,4 and evaporated. Final

purification was accomplished by preparative HPLC.
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7-Chloro-6-(piperidin-d-yloxy)-2H-isoquinolin-1-one (54)

© 2
O
254 mg (0.52 mmol) of 4-(1-benzyloxy-7-chloro-isoquinolin-6-yloxy)-piperidine-1-
carboxylic acid tert-butyl-ester (53) were stirred in methanol/2 N HCI (1:1) at room
temperature overnight. The solvent was removed i. vac. and the residue was purified
by preparative HPLC. The product fractions were evaporated and dissolved in 2 N HCI.

Lyophilization results in 57 mg of the desired compound as hydrochloride. Ry = 0.95
min (Method B}. Detected mass: 279.1 (M+H™). ‘

7-Chloro-6-(1-isopropyi-piperidin-4-yloxy}-2H-isoquinolin-1-one {55)

Oz AN
Y"O/C, X L
o :
64 mg (0.23 mmol) of 7-chloro-6-(piperidin-4-yloxy)-2H-isoquinolin-1-one-hydro-
chloride (54) were dissolved in 5 mL of methanol. 41.4 mg (0.41 mmol) of triethyl
amine were added and the mixture stirred at room temperature for 10 minutes. After
adding freshly dried molecular sieves, 122.4 mg (2.04 mmol) acetic acid, 26.7 mg
(0.46 mmol) of acetone and 43.3 mg (0.69 mmol) of sodium cyanoborohydride, the
reaction mixture was refluxed for 8 h. After the addition of 2 equivalents acetone and 2
equivalents of sodium cyanoborohydride at room temperature, the reaction was
refluxed for another 2 h to complete conversion. For working up, 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 MgSO,. After evaporation of
the solvent and purification by preparative HPLC, 13 mg of the title compound were
obtained as friflucroacetate. R, = 0.96 min (Method B). Detected mass: 321.1/323.2
(M+H").
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General procedure A for the reductive amination reaction:

0.243 mmol of 6-(piperidin-4-yloxy)-2H-isoquinolin-1-one-hydrochioride {12) or of
another suitable amine, 0.243 mmol of the aldehyde and 0.365 mmol triethylamine are
stirred in 3 mL HC{OMe); for 1 h at room temperature. The mixture is cooled to -10 °C,
1.75 mL of a freshly prepared DMF solution containing 1.215 mmol NaHB(OAc); and
1.215 mmol HOAc is added. Stirring is continued at -10 °C for 30 min, the mixture is
then allowed to warm to room temperature and left at room temperature over night. 0.5
ml. of water is added and the mixture is evaporated, dissolved in DMF and purified by
preparative HPLC. The purified products are dissolved in 1 mL HCl in isopropanol (5-
BM} and left over night at room temperature (cleaves BOC/tBu ester groups of some of
the products). 2 mL water is added and the solution is freeze-dried to yield the

hydrochlorides of the products.

The following compounds shown in the subsequent Table 2 were synthesized in a
similar fashion as described in this general procedure and obtained as hydrochioride

salts:
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General procedure B for the reductive amination reaction:

100 mg (0.25 mmol) 7-Chloro-6-(piperidin-4-yloxy)-2H-isoquinolin-1-one trifluoro-
acetate (54, trifluoroacetate) were dissolved in 5 mL Methanol. After adding molecular
sieves 4 A, 51.5 mg (0.51 mmol) triethyl amine, 152.9 mg (2.55 mmol) acetic acid and
0.32 mmol of the corresponding aldehyde, a solution of 48.0 mg (0.76 mmol) sodium
cyanoboron hydride is added dropwise and the mixture is stirred at room temperature
until complete conversion is achieved. In some cases it was necessary 1o heat the
mixture at 60 °C to achieve complete conversion. For the isolation of the products, the
solution was filtered and the solvent was removed i. vac. The residue was dissolved in
dichloromethane, washed with 1 N NaOH and sat. NaCl-solution, dried with MgSO4
and evaporated. The crude products were purified by preparative HPLC. The obtained
trifluoroacetates were stirred in 2 N HCY/Methanol, evaporated, dissolved in water and

freeze dried to yield the desired products as hydrochiorides.

The following compounds in Table 3 were synthesized and obtained as hydrochlorides

by this procedure using compound 54.
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reductive amination reaction: 100 mg (0.25 mmol)
7-Chloro-6-(piperidin-4-yloxy)-2H-isoquinolin-1-one trifluoro- acetate (54,
tHflE¥54éétake) were dissolved in 5 mL Methanol. After addifgrBlevaFL39
sieves 4 A, 51.5 mg (0.51 mmol) triethyl amine, 152.9 mg (2.55 mmol)
acetic acid and 0.32 mmol of the corrEsbonding aldehyde, a solution of
48.0 mg (0.76 mmol) sodium cyanoboron hydride is added dropwise and
the mixture is stirred at room temperature until complete conversion is
7-Fupra-Se 1Hssprapyhsipdtidiishutexshiymetudt Iheismiuinelin-d000ed 308)
achieve complete conversion. For the isolation of the products, the
solution was filtered and the solvent was removed i. vac. The residue was
dissolved in dichlorome e vashed Wi aOH and sat.
NaCl-solution, dried witfy MgS[l d evaporated. The crude products
PLET inellwiftdoroacetates were
stirred in 2 N HCI/Methanal, evaporated, dissolved in water and freeze
dried to yield the desired p?oducts as hydrochlorides. The following
By SHPRAUALT 8D Tadlsr &W%%ﬁ@ﬁj@@ﬁ@%ﬁﬁﬁ%ﬁ:ﬁmﬂ%&mmﬁ1 -one

this procedure using compound 54. WO 2007/012421
(22@@%%@@6§ﬁ§9%9 the%resence of triethylamine in DMF at 60°C 31 mg of 7-

-,

Fluoro-6-(1-isopropyl-piperidin-4-yloxy)-4-methyl-2H-isoquinolin-1-one were obtained.
R¢ = 0.93 min (Method B). Detected mass: 319.2 (M+H™).

5-Chloro-6-(piperidin-4-yloxy}-2H-iscquinolin-1-one (309)

Cl
= O
HN NH
O

60 mg (0.21 mmol) 6-(piperidin-4-yloxy)-2H-isoquinolin-1-cne-hydrochloride (12) were
dissolved in 5 mL of concentrated sulphuric acid. At 0 °C 28.6 mg (0.21 mmol) of N-
chloro succinimide were added and the mixture was stirred at 50 °C. After 2 h the
solution was poured on ice and the pH was brought to about 12 by adding solid NaOH.
The aqueous solution was extracted twice with dichloromethane. The organic layers
were dried with MgSO4 and evaporated. The crude product was purified by
preparative HPLC. The obtained triflucroacetate was dissolved in 2 N HC| and the
solvent was removed i. vac. Dissolving the residue in water, followed by lyophilization
gave the desired product as HCl-sait. Ry = 0.86 min (Method A). Detected mass:
279.1/281.1 (M+H").

7-Bromo-6-fluoro-isoquincline 2-oxide (310)

@F
_N.
o} = Br
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133
Starting from 7-bromo-8-fluoro-isoquinoline (15), the title compound was prepared
following the method described for 7-chioro-6-flucro-isoquinoline 2-oxide (8). Ry = 0.93

min (Method C). Detected mass: 242.2 / 244.2 (M+H").

7-Bromo-1-chioro-6-fluoro-isoquinocline {311}

P ]
N
= Br
Ci

Starting from 7-bromo-8-fluoro-isoquinoline 2-oxide (310) the desired product was
synthesized according to the protocol described for 1,7-di-chloro-6-fluoro-isoquinoline

(6). Ry = 1.70 min (Method C). Detected mass: 260.0/262.0 (M+H").

7-Bromo-6-flucro-2H-isoquinolin-1-one (312}

=

HN
Br

O
12.9 g (49.5 mmol) 7-bromo-1-chioro-8-fluoro-isoquinoline {311) were dissolved in 250
mi. of acetic acid. After adding 38.7 g (0.5 mol) ammonium acetate, the solution was
stirred at 100 °C. After 3 h, the solvent was removed i. vac. and the residue was
poured on water. The precipitate was filtered and dried to yield 9.91 g (83%) of the title
compound. Ry = 1.15 min (Method C). Detected mass: 242.2/244.1 (M+H™).

7-Bromo-6-fluoro-2-{4-methoxy-benzy!}-2H-isoquinotin-1-one (313)

/O\Q/ g F
N
Br

&)
9.66 g (39.9 mmol) of 7-bromo-6-fluoro-2H-isoquinolin-1-one (312) were dissolved in
180 mL of dimethyl acetamide and 1.92 g (48.0 mmol) of sodium hydride (60%) were
added. After 1 h at room temperature a solution of 7.50 g (48.0 mmol) of 4-methoxy
benzylchloride in 25 mL of dimethyi acetamide was added. The mixture was stirred at
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room temperature until complete conversion is achieved. For the isolation procedure,
the solvent is removed i. vac., the residue was taken up in saturated sodium
bicarbonate solution and extracted three times with dichloromethane. The organic
layers are dried with MgS04 and evaporated tfo yield 16.8 g of a dark oil as crude
product, which was stirred in methanol. Filtration of the precipitate gave 6.56 g of the
title compound as a yellow solid. The mother liquor was evaporated and the residue
purified by preparative HPLC, which gave additional 2.62 g of the desired product. R, =

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

4-[7-Bromo-2-(4-methoxy-benzyi)-1-oxo-1,2-dihydro-isoquinolin-6-yloxy]-
piperidine-i-carboxylic acid tert-butyl ester (314)

geVesqe

N N 0]

S A e
O

O
126 mg (0.625 mmol) of 4-hydroxy-piperidine-1-carboxylic acid tert-butyl ester were
dissolved in 2.5 mL of dimethylacteamide and 30 mg (0.75 mmol) of NaH (60% purity)
were added at room temperature. After 15 minutes 181 mg {0.5 mmol) of 7-bromo-6-
fluoro-2-(4-methoxy-benzyl)-2H-isoquinolin-1-one (313) were added and stirring was
continued at room temperature. After 5.5 h the solvent was removed i. vac. After
adding saturated sodium bicarbonatesodium bicarbonate solution, the mixture was
extracted fwice with dichloromethane. The organic layers were dried with MgS04 and
evaporated. After final purification by preparative HPLC, 182 mg of the product could
be isolated. Ry = 1.93 min (Method C). Detected mass: 543.5/545.5 (M+H").

7-Bromo-6-(piperidin-4-yloxy}-2H-isoquinolin-t-cne {(17)

= O
HN NH
B

r
O
182 mg 4-[7-bromo-2-(4-methoxy-benzyl)-1-oxo-1,2-dihydro-isoquinolin-6-yloxy}-
piperidine-1-carboxyiic acid tert-butyl ester (314) were dissolved in 5 mL of
trifluoroacetic acid. After 2 h at room temperature, the mixture was heated at 140 °C in
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OJmcowda _ONCQTTNN +CON[h MVV az ZvzMTOU
UOOUdOo\o\ozzz xO==dV QSUN 2e89t0Oto EMMM
W WO 2007/012421 PCT/EP2006/007139 132
(Zgg,lg)@mﬁ@[&-isopropyl-piperidin-4-y|oxy)-4-methy|-2H-isoq UIRAQIDF1QNR | 15y

135

a microwave for 2 h. The solvent was removed i. vac. and the residue was dissolved 2
N HCI. The aqueous solution was washed twice with dichloromethane and the organic
layers were extracted with 2 N HClL. The combined aqueous solutions were
evaporated i. vac. and the residue was dissolved in water. After lyophilization the title
compound was isolated as HCl-salt. R; = 0.80 min (Method B). Detected mass:
323.1/325.1 (M+H™).

6-Fluoro-2-(4-methoxy-benzyl)-7T-phenyl-2H-isoquinolin-1-one (315)

453 mg (1.25 mmol) 7-bromo-6-flucro-2-(4-methoxy-benzyl)-2H-isoquinolin-1-one
(313), 432 mg (3.125 mmol) K2CO3 and 190.5 mg (1.56 mmol) phenylboronic acid
were dissolved in 12.5 mL toluene. Under Argon, 72 mg (0.062 mmol) Pd(Ph3)4 were
added and the solution was stirred at 100 °C. After complete conversion, the solvent is
removed i. vac. and saturated sodium bicarbonate solution is added. The aqueous
solution is exiracted three times with dichloromethane and the organic layers are dried
with MgS04. After evaporation, the crude product is purified by preparative HPLC. Ry =
1.80 min (Method C). Detected mass: 360.4 (M+H").

4-[2-{4-Methoxy-benzyl)-1-oxo-7T-phenyl-1,2-dihydro-isoquinolin-6-yloxyl-
piperidine-i-carboxylic acid tert-buty! ester (316}

168 mg (0.83 mmol) 4-hydroxy-piperidine-1-carboxylic acid tert-butyl ester were
dissolved in 5 mL of dimethylacetamide and 20 mg (0.83 mmol) of sodium hydride (60
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I\HN /F OON O By alkylation of 50 mg of
7-fluoro-4-methyl-6-(piperidin-4-yloxy)-2H-isoquinolin-1-one (22) with
isopropylbromide in the presence of triethylamine in DMF at 60C 31 mg of
7-5
PGB {25 opropyl-piperidin-4-yloxy)-4-methyl-2H-isoquinlifiAlrzae 007139
were obtained. Rt =0.93 min (Method B). Detected mass: 319.2 (M+H").
5-Chloro-6-(piperidin-4-yloxy)-2H-isoguagolin-1 -on(309) CI O HN C OH
0O 10 60 mg (0.21 mmol)
6-(piperidin-4-yloxy)-2H-isoquinolin-lI-one-hydrochloride (12) were
% )disseladdead. 5 helroikboeceatr stétkdudp it GaithehhiE. 2860 (iltes a
I - chl Tplfag" mixture was stirred at
S S R L R RS

quigetrtironsy Aty Bonk Nstrrethrirceignida sweslatoedvardsstirogwas
coftieRaviNBighlreomeihans. Ake Qfgﬁﬂﬁﬁg'%ﬁé%ﬁt%wi&ﬁ%im#_%%éodium

nde rated. The crude product was purified by preparative H
e DAt S A0S B o HASBER 4320 PICIOR (i Sohrine
solveat veamogevedic vBiS soltingt thatsesiddrnin bissebotalievetlbyn was added.

lizati e the desired product as HCl-salt. Rt = 0.86 mj .
T RSB S S i e S e oranic
laygrpyefodsiar vt biaRirbing 2uandeated O)re cruds BoWO! 2eE7/01i86d by
Srhtfe OR( 13 ob3Airr (M 3 A30AKAQlAe
P e oL e e et A or
7-chloro-6-fluoro-isoquinoline 2-oxide (5). Rt = 0.93 min (Method C).
7-Phetadted phpasd dAd- 1024 2H %04 bidolin-1-one (317)

7-Bromo-I-chloro-6-fluoro-isoquinoline (31],)

4-[2-(4-Methoxy-benzyl)-1-oxo-7-phenyl-1,2-dihydro-isoquinolin-6-yloxyl-piperidine-1-
carboxylic acid tert-butyl ester (316) was deprotected following the method described
for 7-bromo-6-(piperidin-4-yloxy)-2H-isoquinolin-1-one (17). Similar work up delivers
the title compound as HCl-salt. Ry = 1.05 min (Method B). Detected mass: 321.1
(M+H™M,

7-Ethyl-6-fluoro-2-(4-methoxy-benzyl)-2H-isoquinolin-1-one (318}
0 = F
N

The title compound was synthesized following the method described for 8-fluoro-2-(4-
methoxy-benzyl)-7-phenyl-2H-isoquinolin-1-one (315) starting from 7-bromo-6-fluoro-2-
(4-methoxy-benzyl)-2H-isoquinolin-1-one (313) and ethylboronic acid. R, = 1.69 min
(Method C). Detected mass: 312.4 (M+H").
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F Br CI Starting from 7-bromo-6-fluoro-isoquinoline 2-oxide (310) the
desired product was synthesized according to the protocol described for
1,7-di-chloro-6-fluoro-isoquinoline (6). R = 1.70 min (Method C).
Rejessedimass: 260.0/262.0 (M+H+). 10 PUL/EP2000/00 7139
7-Bromo-6-fluoro-2H-isoquinolin-1-one (312) F HN aBr 0 12.9 g (49.5
mmol) 7-bromo-1-chloro-6-fluoro-iso 'r?oline (311) were dissolved in 250
mL of acetic acid. After adding 38.7 g (0.5 mol) ammonium acetate, the
solution was 15 stirred at 100 C. After 3 h, the solvent was removed i.
vac. and the residue was poured on water. The precipitate was filtered
and dried to yield 9.91 g (83%) of the title_compound. Rt = 1.15 min
4-{{nRed R &9 -metbewtbragy! phermil 2-difwdiejisoquinolin-6-yloxy]-

pip&fRiaRot G- ARy a B8 b hen adkedt{sisgpuinolin-1-one (313) F N I/
Br 20 O 9.66 gé39.9 mmol) of 7-bromo-6-fl60ro-2H-isoquinolin-l-one
g :

(312) were dissolved 1180 ofeimethyl acetamigde and 1.92 g (48.0
mmol) of sodium h fter Jyh at ppom
temperature a solutior G A8.0imol of 4~methyXy zylchloride
in 25 mL of dimethyl acetamide 5 added. iThe mixturg was'stirred at
WO 2007/012421 PCT/EP2006/007139 134 room temperature until

The disprereratrss s gszrsioteving RemrihqastsessiRed fee Sttt
meiﬁdﬁ\ygeé/@g;iy\t?ggothq:fgﬁigjue,m&;ﬁf@nggsadﬁhw#@w%?pgipaﬁdine-1T -
icarponate. solutl a ext ted three times wit cnloromernan e
S e M B e
berugtl2iil-Boquintis- provk (318 himttwasystioedpip arietiharibicaitoaiin asfdrert-
butwgg{gp,aé? 93V 4l &n%ftﬁ'&% C). Detected mass: 493.6 (M+H").

7-Ethyl-6-(piperidin-4-yloxy)-2H-isoquinolin-1-one (320)

[ = O
HN NH
O

4-[7-Ethyl-2-(4-methoxy-benzyl)-1-oxo-1,2-dihydro-isoquinolin-6-yloxy]-piperidine-1-
carboxylic acid tert-butyl ester (319) is deprotected following the method described for
?—bromo—6—(piperidin—4-y|oxy)—2H-isoquinolin-1-ohe (17). Final purification by -
preparative HPLC delivers the title compound as trifluoroacetate. Ry = 0.92 min
(Method A). Detected mass: 273.2 (M+H™).

Method A:

Stationary phase: Col YMC Jsphere 33 x 2

Gradient: ACN+0.05% TFA : H2O + 0.05% TFA
5:95(0 min) to 95:5(3.4 min) to 95:5(4.4 min)

Flow 1 mL/min

Method B:

Stationary phase: Col YMC Jsphere 33 x 2

Gradient: ' ACN+0.05% TFA : H,O + 0.05% TFA
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title compound as a yellow solid. The mother liquor was evaporated and
the residue purified by preparative HPLC, which gave additional 2.62 g of
the desired product. Rt = 1.71 min (Method C). Detected mass:
362.3/364.3 (M+H+) 10
M 28¥HBD- (4-methoxy-benzyl)-1-oxo-1,2-dihydro-isoquinBiiiBees ) 7139
piperidine-1-carboxylic acid tert-butyl ester (314)i00 \IN(BrNO Y O
126 mg (0.625 mmol) of 4-hydroxy-pip88dine-1-carboxylic acid tert-butyl
ester were dissolved in 2.5 mL of dimethylacteamide and 30 mg (0.75
mmol) of NaH (60% purity) 15 were added at room temperature. After 15
minutes 181 mg (0.5 miMm8H(Bfi TibremB5H(2.5 min) to 85:5(3.0 min)
FIdliioro-2-(4-methoxy-benzyl)s2klsisoquinolin-1-one (313) were added and
stirring was continued at room temperature. After 5.5 h the solvent was
removed i. vac. After adding saturated sodium bicarbonatesodium
Mceieaghonate solution, the mixture was extracted twice with

ichloromethane. The g ried with M SO4 and 20
SEUONSHY RBASKfter final éﬁﬁ)ﬁé Tyh B %%éﬁ%ﬁém’é 182 mg of the
Gradaohdct could be isolat@GNRti: 0. 9306 MEROd C). Detected mass:

543.5/545.5 (M+H+). 7By g])(péps%lg@ 4 Pﬂ%%%‘é‘ ﬁg%unoijn-l-one

(17) ~OHNI/NH Br 02
Flog[7-bromo-2-(4- methoiyl’ﬂéﬁ‘i”)‘fl) 1-ox0-1,2-dihydro-isoquinolin-6-yloxy]-
piperidine-1-carboxylic acid tert-butyl ester (314) were dissolved in 5 mL
of tn%;oroacetic acid. After 2 h at room temperature, the mixture was
Meffeded at 140 C in WO 2007/012421 rc i ir.1'6VUO/OU | iss 135 a
Statomwatieder 2 h. TheGalYanT washerm@deg 2. vac. and the residue was

glved 2 N HCI. Th U dFl)Q/ with
cr agilcﬁi]oromethane and tk?%%)%%%ﬁ@@ﬂ@%&gg élfﬁaqc wﬁ:e Wﬁﬁ? The
‘combined aqueous solﬁt%ﬁ}wmbté\%ﬁr@@mw&@%rﬂ(tfmalrésmue was
Fioflissolved in water. Aftey lypphilization the title

Determination of Rho kinase inhibition

To measure Rho-kinase inhibition, IC5q values were determined according to the
following protocot: |

Buffer: 26mM Tris pH7.5; 0.02% BSA; 5% Glycerol; 0.008% Triton X100; 2% DMSO,
1mM DTT; tTmM MgCly; 0,5uCiiwell y°P ATP

Enzyme: ROCKII or ROKa) (Upstate, Catalog # 14-451 Lot # 24880U) 0.1 ng/pl

Final concentration of ATP in reaction mixture 40uM
Biotinylated substrate, diluted to 0.25uM with buffer described above (without ATP)

1. 10p! Tris buffer (+ Inhibitor)

2. Add 30 pL of enzyme solution

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

5. Stop reaction with 30pL of 50 mM EDTA
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5 compound was isolated as HCI-salt. Rt = 0.80 min (Method B). Detected
mass: 323.1/325.1 (M+H").
6-Fluoro-2-(4-methoxy-benzyl)-7-phenyl-2H-isoquinolin-1-one (315) ,O F
Nob/2b820#0:A453 mg (1.25 mmol) PULIEPZONGMUTLSY
7-bromo-6-flLioro-2-(4-methoxy-benzyl)-2H-isoquinolin-1 -one (313), 432
mg (3.125 mmol) K2CO3 and 190.5 @341.56 mmol) phenylboronic acid
were dissolved in 12.5 mL toluene. Under Argon, 72 mg (0.062 mmol)
Pd(Ph3)4 were added and the solution was stirred at 100 C. After

t rat [

B S S e e herer

tPRER Wﬁﬁdlchloromethane and the organic layers are dried with MgSO4.

7 ,ﬁg@!gﬁgqggggi% thegrude product is purified by preparative HPLC. Rt =
1.80 min (Method C). Detect(g gt{s 360.4

8. W‘[”értﬁl KRS ey of BRS P FWI’%Q ydro isoquinolin-6-yloxy]
9. Rﬁcﬁmtlﬁmyeriwb@!wgadﬂémﬁrbemyl ester (316) O\/OMI\" NONI/\ O
168 mg (0.83 mmol) 4-hydroxy-piperidine-1-carboxylic acid tert-butyl ester
were dissolved in 5 mL of dimethylacetamide and 20 mg (0.83 mmol) of
The dofiamithy ariedu s anop20070wen lepled IE p20083eaY 39516 i) pepective
for S oM ARanbalas cyﬁ?éfr%wrsg iRLFROBXARIPRAY BREE AL R B tRSfollowing
olution of 240 mg (O 67 mmol)
30@’%%?‘8629(2[“?@@[‘!{8% benzyl)- 7 -phenyl-2H-iso- quinolin-1 -one (315) in 5
mL of dimethylacetamide was added and stirring was continued at room

temperatyre--After-standing overnight, 20 mg (0.83 mmol) of sodium 5
hyd¥R (80 %) ) RI8Qdded|and the solution was stired at 100 C. After 1
h,[thie solvent was removej i. vac. and saturated sodium bicarbonate
solutidn-was adiEg

17 +4+4+

21 +++++

23 +A+ o+

25 4+

28 +++++

31 e

32 ++4+

40 +4+++

45 R B

49 N

52 4+ ++

54 4+

55 O

58 +4+++

101 +HH++

265 b

266 +++++

275 FH+++

276 deb b

309 o+




The agueous phase was extracted three times with dichloromethane. The
organic layers were dried with MgSO4 and evaporated. The crude
product was purified by preparative HPLC. Rt = 1.98 min (Method C).
Detected mass: 541.7 (M+H"). 10
MOHERRIB4biperidin-4-yloxy)-2H-isoquinolin-1-one (317) HPEFEPAO6HGT139
HN
4-[2-(4-Methoxy-benzyl)-1-oxo-7-phenyligl,2-dihydro-isoquinolin-6-yloxy]-pi
peridine-1 carboxylic acid tert-butyl ester (316) was deprotected following
the method described 15 for
7-bromo-6-(piperidin-4-yloxy)-2H-isoquinolin-1-one (17). Similar work up
t

Th%%{ﬁ%%&ﬁ gslé %@f@f&kj nd ﬂ%'ﬂ%eﬁﬁ)& RiadPRguRMePad Bs, (picsg) as

follpvEthyl-6-fluoro-2-(4- methoxy benzyl) -2H-isoquinolin-l-one (318) N 20 O
+ Thetitle compoH[E;iswa;y theS|zed following the method described for
6 fluoro-2-(4- methoxy-benzyl)-7-phenyl-2H-isoquinolin-1 -one (315)

++35tarting fro?rﬁﬁl@ﬂ@rw 64l0oro-2- (4-methoxy-benzyl)-2H-isoquinolin-1-one
313) and be onic a f Rt = 1.69 min (Method C). Detected mass:

12.4 (M Q@(ﬁ% 2421 EU17EY2006/007139 137

el 7- Ethylgdék Xy-®e@nzyl)-1-oxo-1,2-dihydro-isoquinolin-6-yloxy]-
piperidine-I- carboxy ic acid tert-butyl ester (319) O (N NyO O O 5The

++tithe: compalifck\w#Ssgynthesized following the method described for 4-[2-(4
methoxy-benzyl)-1-oxo-7-phenyl-1,2-dihydro-isoquinolin-6-yloxy]-piperidin
e-1- carboxylic acid tert-butyl ester (316), starting from
7-ethyl-6-fluoro-2-(4-methoxy- benzyl)-2H-isoquinolin-1-one (318) and
4-hydroxy-piperidine-l-carboxylic acid tert-
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butyl ester. Rt = 1.91 min (Method C). Detected mass: 493.6 (M+H"). 10
7-Ethyl-6-(piperidin-4-yloxy)-2H-isoquinolin-1-one (320) HNI/NH O
4-[7-Ethyl-2-(4-methoxy-benzyl)-1-o0xo-1,2-dihydro-isoquinolin-6-yloxy]-pip
. efidinerdrearboxylic acid tert-butyl ester (319) is deprotected-fQll@wiRg 8 5+

method described for 15
7-bromo-6-(piperidin-4-y|oxy)-2H-isoqgmolin-l-one (17). Final purification
by preparative HPLC delivers the title compound as trifluoroacetate. Rt =
0.92 min (Method A). Detected mass: 273.2 (M+W). Method A: 20

Clai §;@tlonary phase: Col YMC Jsphere 33 x 2 Gradient: ACN+0.05% TFA :
H20 + 0,05% TFA 5:95(0 min) to 95:5(3.4 min) to 95:5(4.4 min) Flow 1
mUmin 25 Method B: Stationary phase: Col YMC Jsphere 33x 2

1. CradiemipdGhér 8achndia k2O + 0.05% TFA WO 2007/012421
PCT/EP2006/007139 138 5:95(0 min) to 95:5(2.5 min) to 95:5(3.0 min)
Flow 1 mUmin Method C: 5 Stationary phase: Cot YMC Jsphere ODS H80
20 x 2 Gradient: ACN : HRQ + RQ@5% TFA 4: 96(0 min) to 95:5(2.0 min) to
95:5(2.4 min) Flowé muUmnjin 10 Method D: S nary phase: Col YMC
Jsphere 33 x 2.1 Gratheat: ARG+ 06 FA: +0.1 %FA (Formic

acid) 5:95 (Omin) t(k9 i b 95:5 (8mi low 1.3 mUmin
Ry (Rg)n
O Rg 0
or of the formula (I')
R3_ L NRg
|

N =

Ry (Rgln

wherein

R1 is H, (C4-Cg)alkyl, (C2-Cg)alkenyl, (C2-Cg)alkynyi,
[(C1-Cglalkylene]g.4-(Ca-Cg)cycioatkyl, {{Cq-Cgalkylene]y.1-(C5-C1p)heterocyclyl,
[(C1-Ceglalkylenelg.1-(Cg-C1plaryl,

C(O)-(C1-Cglalkyl, C(O}Ca-Cglalkenyl, C{O){C2-Cglalkynyl,
C(O)-{(C1-Cg)alkyiene]p.1-(C3-Cg)cycloalkyl,
C(0)-{(C1-Cg)alkylene]g.1-(C5-C1g)heterocyclyl, or
C(O)-{(C1-Cplalkylene]p.1-(Ce-C1p)aryl,

Ro is H, (C1-Cg)alkyl, [(C1-Cglalkylene]g_1-R’,

[(C4-Cg)alkylene]g.1-C-(C-Cg)alkyl, {(C1 -Cs)atky'[ene}g_1 -O-R’, [(C1-Cg)alkylene]p.
1-NHo, [(C4-Cglalkylene]g._1-NH(C1-Cg)alkyl, [(C 1-Cg)alkylene]p.1-N[(C1 -Ce)alkyl]g,

[(C4-Cg)alkylene]g.1-CHIR']2,
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15 Determination of Rho kinase inhibition To measure Rho-kinase
inhibition, 1C50 values were determined according to the 20 following
protocol: Buffer: 25mM Tris pH7.5; 0.02% BSA; 5% Glycerol; 0.008%
Triton X100: 2% DMSO, 1mM DTT; 1mM MgC12; 0,5pCi/well y33P ATP
Ejr?zf/%%{?lﬁfé}cKll or ROKa) (Upstate, Catalog # 14-451 Lot #4BBH#H00713°
ng/pl Final concentration of ATP in reaction mixture 40pM 25 Biotinylated
substrate, diluted to 0.25iM with buffeggdescribed above (without ATP) 1.
10pl Tris buffer ( Inhibitor) 2. Add 30 pL of enzyme solution 3. Start the
reaction with 30pL of mix substrate/ATP/ATP33 4. Incubate for 20 min at
[(C ety e 60 SO FeagtityeiEl30pC @)BkipM EDTA WO
2007/012421 FU1/E<P2006/007139 139 6. Transfer 50 pL of stopped
{Cishatiiviensinprslri imRorrp e shadaiswianelon&{ O3B ozA 7.
Incubate for 30 min at RT 8. Wash 4 times with 300 pl of PBS/0.1 %
Tween 20 5 9. Radioactivity in the well was determined The followin
R3 i alEieAssblukeis e e byt realaiesas By (b e bl AU
NR IR (Ralt @(@f)gqa{)ase) obtained as in the examples described above and
the following activities were measured. 10 No. pIC50 12 +++++ 17
+++++ 21 +++++ 23 +++++ 25 ++++ 28 +++++

R4 is H, halogen, hydroxy, CN, (C1-Cg)alkyl, (C3-Cg)cycloalkyl, (C1-Cg)alkylene-R';

Ry is H, halogen, CN, NO9, (C1-Cg)alkyl, {Co-Cg)alkenyl, R’,

-{Cq-Cgalkylene-(Cg-Cp)aryi, (Co-Cg)alkenylene-(Cg-C1glaryl,

(C1-Ceg)alkylene-(Cs-Cqg)heterocyclyl, NHg, NH-R’, NH-SOoH, NH-S02-(C1-Cglalkyi,
NH-SO2-R’, NH-C(0)-(C1-Cg)atkyl, NH-C(0)-R’, C{O)N[(C1-Cg)alkyl]o, C(O)OH or
C(0)O-{C1-Cplalkyl;

‘Rg is H, R', (Cq-Cgalkyl, (C1-Cg)alkylene-R’, (C 1-Cg)alkylene-O-(C1-Cg)alkyi, (C4-

Ceglalkylene-O-R', (C4-Cg)alkylene-CH[R']s, (C1-Cglakylene-C(O)-R’,

- (C1-Cg)alkylene-C(O)NH>, (C4-Cg)alkylene-C(O)NH-R’, or

(C4-Cg)alkylene-C(O)N[R']p:

- Ry and Rg are independently of each other H, halogen, CN, NO», (C4-Cg)alkyl,

O-(C1-Cpalkyl, O{{C1-Cg)alkylene]p.1-R’, (Co-Cglalkenyl, R’, (C2-Cg)alkenylene-
(Ce-C1plaryl, (C1-Cg)alkylene-R’, NHa, NH-R', NH-SOsH, NH-S0»-(C1-Cglalkyl, NH-
S02-R’, SO2-NHg, 802-NHR', NH-C(O)-(C4-Cg)alkyl, NH-C(O)-R’, C(O)N[(C1-

- Cg)alkyll, C(O)OH or C(O)O-(C1-Cg)alkyl;

Rg is halogen or (Cq-Cg)aikyl;

nis0, 1,2, 3or4; and
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31 +++++ 32 ++++ 40 +++++ 45 +++++ 49 ++++ 52 +++++ 54 +++++
55 +++++ 58 +++++ 101 +++++ 265 +++++ 266 +++++ 275 +++++
276 +++++ 309 ++++. WO 2007/012421 PCT/EP2006/007139 140 The
given activity is denoted as the negative decadal logarithm of the IC50
(pIC50) as follows: +: pIC50 < 3.0 5 ++: 3.0pIC50<4.0 +++
4.0pIC50<5.0 ++++: 5.05pIC50 <6.0 +++++: 6.0 _< plC50 W U
20011012421 a 1/LVZUUONU rlsy 141 Claims 1. A compound of the
formula (I) R4 R5 R3 L--\QNR6 R2NyRB7 (Rs)n

L is O or O-(C1-Cglakylens;

wherein R’ is (C3-Cg)cycloalkyl, (Cs-Cqp)heterocyciyl or (Cel—c 1p)aryl; and

R" is (Ca-Cg)eycloalkyl, (Cy-Cqpiheteroeycelyl, (Ca-C1plaryl, (C1-Calalkyl,
(Cq-Cg)alkyiene-R’, (C1-Cglalkylene-O-(C 4-Cgalkyl, (C1-Cglalkylene-O-R’, or (C1-

Celalkylene-NRyRy; and

wherein Ry and Ry are indeﬁén'denﬂy of each other (Cq-Cg)alkyl,
(C5-Cqpheterocyciyl, (Cg-C1p)aryl, (C1-Ca)alkylene-(C5-C1p)heterocyclyl,

 (Cq-Ca)alkylene-(Ca-Cip)aryl, (C1-Ca)alkylene-NH(C1-Cg)alkyl,

(C1-Cyalkylene-NKC1-Celalkyllz; (CG1-Ch)a ky!ene—N[(Cs-C 1o)aryljz, or
(Cq—C4)ﬁikylene—N[(C5—Cqo)hetemcyclyl]g, and -

wherein in residues R4. Rs, Ry aﬁd Rg one alkyl or alkyl_ene hydrogen atom can

optionally be substituted by OH, OCHz, COOH, COOCH3, NHz, NHCH3, N(CH3)z,

CONHg, CONHCHz3 or GON(GHg)Q or an alkyl or alkylene may be haiegenatad once
of more, o s

or their pharmaceutically acceptable salts and/or sterecisomeric forms,

2. A compound of the formula (1) according to claim 1 characterized by a
compound of the formula (i)
R4 Rg
Ra_ L NRg
HN
Ry (Roln
© Rs (4.
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50 R8 (I) or of the formula (I') R4 R5 R3 1\\ L--QR6 R7 (R9)n OR1 R8
(1,) wherein 10 R1 is H, (C1-C6)alkyl, (C2-C5)alkenyl, (C2-C6)alkynyl,
[(C1-C6)alkylenelo-1-(C3-Cg)cycloalkyl, [(C1-C6)alkylene]0-1-(C5-C1
O)heterocyclyi, [(C 1-C6)alkylene]0-1-(C6-C10)aryl, C(O)-(C1-C6)alkyl,
B@¥i@aies)alkenyl, C(0)-(C2-C5)alkynyl, C(O)-[(C PCT/EP2006/0607139
1-C6)alkylene]0-1-(C3-C8)cycloalkyl, 15
C(0O)-[(C1-C6)alkylene]0-1-(C5- Clo)p erocyclyl, or C(O)-[(C1
-C6)alkylene]0-1-(C6-C 10)aryl, R2 is H, (C1-C6)alkyl,
[(C1-C6)alkylenel0-1-R', [(C1- C6)a|ky|ene]0 1-0-(C1-C6)alkyl,
[(C Y &alkng e
3. [(C% %?g%@;gaﬁg% %rﬁ%gﬁé 5%!@@8 Farf! 1 Qfacterized by a
m"ﬁ@‘i"@@f&"&/@ﬁ@@al 'N{(Cl C6)a|ky|]2 [(C1 -C6)alkylene]0-1-C H[R'12
WO 2007/012421 PCg&/, Pa@96/007139 142
[(C1-C6)alkylene]0-1-C(0)-R' [(C -C6)alkylene]0-1-C(O)NH2,
[(C1- C6)a|kyle:§] - 3 lenel0-1-C(O)N[R'2 ;
R3is H, halogen, N ( h Ikerne-R', OH, O-R", NH2,
R4 is H, ha , hydroxy, ON,
(C1-C6)alkyl, (C3-C8)cyclo IkyI (Ci -C6)alkyte#é8R'; R5 is H, halogen,
ON, NO2, (C 1 -C6)al (&&6)alkenyl R', 10 T
(C1-C6)alkylene-(C5- ClO)aryI (C2-C6)alkenylene- 206 -C10)aryl,
(C1-C6)alkylene-(C5-C10)heterocyclyl, NH2, NH-R', NH-SO2H,

4. NHA862u$60rE Gadisytlinkltd SHR-6F cllélirhﬁd@&r@%‘%ﬁlk&l@ Mmqmﬁa)a:kyz;
, (C%?8 1-C6 )aIkyI C(O)OH or C(O é‘&? 1- CeZaIk yl; 15 R6 is H,
R, (4 R SR TR (o OBR S AR RIRAY R

- (C1-ERaNEne S} CslctBlrbiersev R 1 Stk BRI d B Rary! or

(C1-Cg)alkylene-(Cg-C1g)aryl.

5. A compound according to any of claims 1 to 4, wherein Rg is H, (C1-Cg)alkyl,
(C5-Cqp)heterocyclyl, (C3-Cg)eycloalkyl, (C1-C4)alkylene-(C3-Cg)cycloalkyl,
(C1-Cylalkylene-(C5-C1g)heterocyclyl or (C4-Cg)alkylene-(Cg-C1g)aryl.

8. A compound according to any of claims 1 to 5, wherein Rg is H, (C1-Cg)aky!,
(Ca-Cg)eycloalkyl, (C1-Cy)alicylene-(Ca-Cg)eycloalkyl,
(C4-Cy)alkylene-(C5-Cqg)heterocyclyl in which heterocyclyi is unsubstituied or
substituted by (C1-Cg)alkyl, or is (C1- C4)alkylene-(Cg-Cqp)aryl in which aryl is
unsubstituted or substituted by halogen, (C4-C4)alkyl, O~(C4-Cg)alkyl, SO2-(C1-
Cylalkyt, or N{(C4-Ca)alkyllo.

7. A compound according to any of claims 1 to 6, wherein Rg is H, (C4-Cg)alkyl,
(C3-Cg)eycloalkyl or (C4-Cy)alkylene-(C3-Cg)cycioalkyl.

8. A compound according to any-of claims 1 to 7, wherein Rg is H or (C1-Cg)alkyl.

9. A compound according fo any of claims 1 to 8, wherein Rg is H.
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(C1-C6)alkylene-C(0)NH2, (C1-C6)alkylene-C(O)NH-R', or (C1
-C6)alkylene-C(O) N[R']2; 20 R7 and R8 are independently of each other
H, halogen, ON, NO2, (C1-C6)alkyl, O-(C1-C6)alkyl,
O-[(C1-C6)alkylene]0-1-R', (C2-C6)alkenyl, R, (C2-C6)alkenylene-
(C6-C90)aryl, (C1-C5)alkylene-R', NH2, NH-R', NH-SO2H, '
NH-S02-(C1-C6)alkyl, NH- S02-R', S02-NH2, S02-NHR',
NH-C(0O)-(C1-C6)alkyl, NH-C(O)-R', C(O)N[(C1- C6)a]kyl]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;
and 143 L is O or O-(C1-C6)alkylene; wherein R" is (C3-C8)cycloalkyl,
(C5-C10)heterocyclyl or (C6-C10)aryl4dnd 5 R" is (C3-Cg)cycloalkyl,
(C5-C10)heterocyclyl, (C5-C10)aryl, (C1-C6)alkyl, (C1-C6)alkylene-R’,

(G1- ene-0O-(C1-C6)alkyl, (C e-O-R’, or (C1
10, A R SReRITIIA AENLA RRLIPR R o et ey b ealegen, OV
(C1-CotindicyC R'C B 401 (Da8CID heigralkyoae @Rk or@1-Cg)alkylene-
((;5_ (C5-C1 o)heterocyclyl, (C1-C4)alkylene-(C5-Clp)aryl,
C4)%ew e-NH(C1-C6)alkyl, (C1l-C4)alkylene-N[(C1-C6)alkyl]2;
(Cl C4)alkylene-N[(C6-C10)aryl]2, or

1. (@ledrpdimieasdiidimg @&W@r«@@iﬁlﬂvtg&ﬁ'g Tenuhare #'?sr?-?'%téf 6{;@!‘1

4, R5 ' R7 and IRS one alkyl'or alkylene hy en atom caft optibn
(C1-CaiAlads Rl et 0y € o6 bISer stz opidiee (Rsbiyiiyiene-

(C-Cog)NdtersepeiyiCH3 or CON(CH3)2 or an alkyl or alkylene may be
halogenated once or more; 20 or their pharmaceutically acceptable salts
and/or stereoisemeric forms. 2. A compound of the formula (1) according

12. A dampboina actnithHy anyoni piaintsof teetformhiadilRB4sRS, RaiBgen,
(C1-CERIGRECRONaryl, (C5-C1g)heteroaryl, NH-Cg-C4g)aryl or
{C1-Cajalkylene-(Cg-C1garyl.

13. A cnmpc:un'déwordihg to any of claims 1 to 12, wherein Rg is H, halogen,
(C4-Cglalkyi, phenyl or (Cg-Cg)heteroaryl.

14. A compound accordzng to any of claims 1 fo 13, wherein Ry i is H, halogen or
{C4 —C@)alk.yi

15. A compound according to any of claims 1 to 14, wherein Rg is H or halogen.

16. A compound according to any of claims 1 to 15, wherein Rz is H.

17. A compound according to any of claims 1 to 16, wherein Rq is H, halogen, CN,
(C1-Cglaikyl or (C1-Cglalkylene-R’.

18. A compound according to any of claims 1 to 17, wherein R4 is H, haiogem,
(C1-Cglalkyl or (C1-Cglalkylene-R'.

19. A compound according to any of claims 1 to 18, wherein Ry is H, halogen,
(C1-Cgalkyl or (C4-Co)alkylene-(Cg-Cqplaryl.
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0 R8 (Il), 25 WO 2007/012421 PCT/EP2006/007139 144 3. A compound
of the formula (l) according to claim 1 characterized by a compound of

the formula (IIN' R4 R5 R3L--QRe NeeR7 (Rs)n OHR8 (IIN54. A
compound according to any of claims 1 to 3, wherein R6 is H,

WA 26601 R', (C1-C4)alkylene-(C3-C8)cycloalkyl, PCT/EP2006/007139
(C1-C4)alkylene-(C5-C 10)heterocyclyl,
(C1-C4)alkylene-C(O)-(C5-C10)heterggyclyl,

(C1-C4)alkylene-C(O)-(C6-C1 o)aryl or (C1-C6)alkylene-(C6-C10)aryl. 10
5. A compound according to any of claims 1 to 4, wherein R6 is H,

20. (Cleoaadnd @bcortibpatereryshiidimd ¢ 8CyslQmierbin Ry is H, halogen, or
(C1-C4)alkylene-(C3-C8)cycloalkyl,

(C1(ea)@¥¥alkylene-(C5-Clo)heterocyclyl or (C1-C6)alkylene-(C6-C10)aryl.
6. A compound according to any of claims 1 to 5, wherein R6 is H, (C 1
-C6)alkyl, 15 (C3-C8)cycloalkyl, (C1-C4)alkylene-(C3-C8)cycloalkyl,

21. (CAcayries ageBUITDIn sy sdydaims WitchhetbeseircRuis H.
unsubstituted or substituted by (C1-C4)alkyl, oris (C1-
C4)alkylene-(C6-C1o)aryl in which aryl is unsubstituted or substituted by

22. havﬁ@@mqw(tas:@m;dir@ t@aﬁmmfaﬁqimsdztce@m @hgagiglRorand Rg are

e S0 A4 PRSI ERP CoE e

Cs)éﬂ?zér@él)?fll@ﬂgﬂ%{@b{ﬁ@b&y@l{)@g@s&y&[g@mgound according to any of
claims 1 to 7, wherein R6 is H or (C1-C6)alkyl. 25 9. A compound

according to any of claims 1 to 8, wherein R6 is H. 145 10. A compound

23. acposdingdandiucebedmig Solaiey breRanim RS 1@ Huhalerery GNd Rg are
independently of each other H, halogen, CN, (C4-C4)alkyl, O-(C{-Cg)alkyl,
(C2-Cy)alkenyl, phenyl, (C5-Cg)heteroaryl, (C3-Cgleycloalkyl or {C1-C4)alkylene-
(C3-Cg)eycioalkyl.

24. A compound according to any of claims 1 to 23, wherein Ry and Rg are

independently of each other H, halogen, (C4-C4)alkyl, O-(C1-Cg)alky! or phenyl.

25. A compound according to any of claims 1 to 24, wherein R7 and Rg are H.

26. A compound according to-any of claims 1 to 25, wherein Rg is halogen or (C1-

Ca)alkyl.

27. A compound according to any of claims 1 to 26, wherein Rg is Cl, F, methyl or

ethyl.

28. A compound according to any of claims 1 to 27, wherein Rg is methyl.

29. A compound according to any of claims 1 to 28, whereinnis 0, 1, 2 or 3.

30. A compound according to any of claims 1 to 289, wherein nis G or 1.
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(C1-C6)alkyl, R', NH-(C8-C10)aryl, (C1-C6)alkylene-(C6-C10)aryl
or(C1-C6)alkylene- (C5-C10)heterocyclyL 5 11. A compound according to
any of claims 1 to 10, wherein R5 is H, halogen, (C1-C6)alkyl, R',
N-L&6usARaryl, (C1-CB)alkylene-(C6-Clo)aryl or(C1-C8)alyliRCivormy /15v
(C5-C10)heterocyclyl. 12. A compound according to any of claims 1 to 11,
wherein R5 is H, halogen, 10 (Cl-C?)alkyI, (Ce-C10)aryl,
(C5-C10)heteroaryl, NH-(C('>-C10)a ﬁTOr (C1-C2)alkylene-(C6-C1 p)aryl.
13. A compound according to any of claims 1 to 12, wherein R5 is H,
halogen, (C1-Ce)alkyl, phenyl or (C5-C6)heteroaryl. 1S 14. A compound
according to any of claims 1 to 13, wherein R5 is H, halogen or

31. (CACoyghkyind Bcaceding by adactolaling fotaids ofvblerieirs i1 ieo014, wherein
R5 is H or halogen. 20 16. A compound according to any of claims 1 to
15; wherein R5 is H 17. A compound according to any of claims 1 to 16,

32. whirepnrauRrd-aasarstieg loany @ slaigaikipot (thesjaIRadnsirhaingen, (C1-

rding:t y igas 1 to 17, wherein R4 is H, halogen,

Ce’%ﬁ%@?‘?@%ﬁ%&)ﬁ%eﬁé% 9. A compound according to any of

claims 1 to 18, wherein R4 is H, halogen, (C1-C6)alkyl or

(C'ér)r%lkl -(C5-C10)aryl. WO 2007/ 1PéP060C’3
. R S Ay U Dl S el G o
or NROgen, or (C1-C6)alkyl. 21. A compound according to any of claims 1 to

20, wherein R4 is H. 5 22. A compound according to any of claims 1 to

21, wherein R7 and R8 are independently of each other H, halogen, CN,
34. (CA coopaikpl @ccomingyalieyly @ zlaeyalkn§B.Rifirein R3 is H, (C1-Cg)alkyl,

Nr-{EEESRINSBAT S Ry

35. A compound according to any of claims 1 to 34, wherein Ry is H, (C4-C4)alkyl,

NH-(C5-Cg)heteroary! containing one of more N atoms or NH-phenyl.
36. A compound according to any of claims 1 to 35, wherein R3 is H.

37. A compound according to any of claims 1 to 36, wherein L is attached to the 4-

position of the cyclohexyl ring

%\LQRB

(Rg)n or

L is attached to the 3-position of the cyclohexyl ring
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10 23. A compound according to any of claims 1 to 22, wherein R7 and
R8 are independently of each other H, halogen, CN, (Ci-C4)alkyl,
O-(C1-C4)alkyl, (C2-C4)alkenyl, phenyl, (C5-C6)heteroaryl,
(C3-C6)cycloalkyl or (C1-C4)alkylene- (C3-C6)cycloalkyl. 15 24. A
SEr88Tiid4&Ecording to any of claims 1 to 23, wherein R7 aR§TREP21e5/007139
independently of each other H, halogen, (C1-C4)alkyl, O-(C1-C4)alkyl or
phenyl. 25. A compound according gygny of claims 1 to 24, wherein R7
and R8 are H. 20 26. A compound according toany of claims 1 to 25,
wherein Rg is halogen or (C1- C4)alkyl. 27. A compound according to any
38. of glaimspbimdecudiaredtiRans & chimethd av, eikel® 28 Atsoneriote 4-
ccorg'ﬁ toan of Elaims 1 to 27, wherein Rg is methyl. 29. A compound
pos@ggo? # gf’é’ ?@ie [§ifis 1 to 28, whereinnis 0,1, 2 or 3. 3030. A
compound according to any of claims 1 to 29, wherein nis 0 or 1. WU
2U 4 . £%C J ordl
3. S B e 1 o
O-efigipRe PRE31, wherein R3 is H, halogen, (C1- 5 C6)alkyl,
(C1-C4)alkylene-R', O-R" or NHR". 33. A compound according to any of
claims 1 to 32, whereijn R3 is H, Cl-(;6%a|kyl or NHR"..10 34, A
40 com SOMRPHREALRIPIBHIN AV PLARIT Y 48 ITnehsreidisp-methylene,
O-ettiylefit il Ky bithidhdd to @@ Mepexsitiynlyif ehd\Ntygbieay! 8hgA compound
according to any of claims 1 to 34, wherein R3 is H, (C1-C4)alkyl,
NH-(C5-C6)heteroaryl containing one or more N atoms or NH-phenyl. 15
41. 3pAxemppdtthacectdingrig anyey drirsmdda 46.38hevhievbifs R is H. 37.
A compound according to any of claims | to 36, wherein L is attached to

the 4- position of the cyclohexyl rin? L NR6
42. A compound according to any of claims 1 to 3, wherein

Ra is H, halogen, CN, (C4-Cg)alkyl, (C1-Cg)alkylene-R’, OH, O-R", NHg, or NHR”;

‘R4 is H, halogen, hydroxy, CN, (C1-Cg)alkyl, (C3-Cg)cycloalkyl, (C1-Cglalkylene-R’;

Rs is H, halogen, CN, NO3, (C¢-Cg)alkyl, (Co-Cg)alkenyl, R’,

(C4-Cglalkylene{Cg-C1g)aryl, (C2-Cglalkenylene-(Cg-C 1g)aryl,

(C1-Cglaikylene-(C5-C1g)heterocyclyl, NH2, NH-R', NH-SOoH, NH-S02-(C 1-Cg)alkyl,
NH-S02-R’, NH-C(0)-(C1-Cglalkyl, NH-C(O}-R’, C{O)N[(C1-Cg)alkyl}p, C(O)YOH or
C(0)O{C4-Cg)atkyl;

Rg is H, (C3-Cg)cycloalkyt, (C4-Cglalkyl, (C1-Cglalkylene-R’, (C4-Cg)alkylene-O-(Cq-
Cg)atkyl, (C4-Cglalkylene-O-R’', (C1-Cg)alkylene-CH[R']o, (C 1-Cglalkylene-C{O)NH>,
{C1-Cg)alkylene-C(O)NH-R’, or (C4-Cg)alkylene-C{O)N[R']>;

R7 and Rg are independently of each other H, halogen, CN, NOg3, (C1-Cg)alkyl,
(Co-Cglalkenyl, R’, (C2-Cg)alkenylene-(Cg-C 1p)aryl, (C1-Cglalkylene-R’, NHz, NH-R’,
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20 (R9)n or L is attached to the 3-position of the cyclohexyl ring R6 N
(R9)n WO 2007/012421 PCT/EP2006/007139 148 38. A compound

- according to any of claims 1 to 37, wherein L is attached to the 4- position
of the cyclohexyl ring. 39. A compound according to any of claims 1 to 38,
wherein L is 0-methylene, 5 O-ethylene or 0. 40. A compound according
to any of claims 1 to 39, wherein L is 0-methylene, O-ethylene or 0
attached to the 4-position of the cyclohexyl ring. 10 41. A compound
according to any of claims 1 to 40, whé&in L is 0. 42. A compound
_according to any of claims 1 to 3, wherein R3 is H, halogen, CN,

: é?Cl-CB)aIk |, (C1-C6)alkylene-R', OH, O-R", NH2, or NHR"; 15 R4 is H,

NH-SRarderCia)afvy NRS (@ R 6 kg N, oy by NH-C(O)-(C 1-Cealkyl, NH-

T o T e

(C2-Ce)al 10)aryl,
(C2-C6)alkenylene-(C6-C10)aryl, 20 (C1-C6)alkylene-(C5-C

Rg is hRMbgtareryCiy-OiialidiH-R’, NH-SO2H, NH-S02-(C1-C6)alkyl,
NH-S02-R', NH-C(O)-(C1-C6)alkyl, NH-C(O)-R', C(O)N[(C1-C6)alkyl12,

. C(%)@H or C(O)O-(C 1-Ch)alkyl; R6 is H, (C3-C8)cycloalkyl,

s O, B12eadiyl, (C1-Ce)alkylene-R', (C1-C6)alkylene-O-(C1- 25 C6)alkyl,
(C1-C6)alkylene-O-R’, (C1-C6)alkylene-CH[R']2,

Lis o%@a}%&%@%@%NHZ (C1-C6)alkylene-C(O)NH-R', or

(C1-C N[R'12; R7 and R8 are independently of each other
H, halogen, CN, NO2, (C1-C6)alkyl, (C2-C6)alkenyl, R',

or thof ERIBeRNaNG S PHR o C L ERERAALR R 149

N -802401-C6}al€y|,' NH-S02-R', S02-NH2, SO02-NHR",
NH-C(0)-(C1-C6)alkyl, NH- C(O)-R', C(O)N[(C1-C6)alkyl]2, C(O)OH or
C(0)O-(C1-C6)alkyl; Ro is halogen or (C1-C6)alkyl;

43. A compound according to any of ciaims 1 to 3, wherein
Rz is H, halogen, CN, (G1-Cg)alkyl, (C1-Co)alkylene-R’ or NHR™;
Ry is H, halogen, CN, (C1-Cg)alkyl, (C3-Cg)eycloalkyl, (C1-Co)alkylene-R’;

Ry is H, halogen, CN, NO», {C1-Cg)alkyl, (C2-Cglalkenyl, R,
(C4-Cg)alkylene-(Cg-C41plaryl, (Co-Cg)alkenylene~(Cg-C1p)aryl,
(C1-Cg)alkylene-{(Cs-Cqgiheterocyciyl, NHa, NH-R', NH-C(0)-(C1-Cg)alkyl, or
C(O)N[(C1-Cg)alkyllz;

Rg is H, (C3-Cgeycloalkyl, (C4-Cg)alkyl, or (C4-Ca)alkylens-R;

R7 and Rg are independently of each other H, halogen, CN, NOg, (C1-Cg)alkyl,
(Co-Cgatkenyl, R', (Co-Ca)alkenylene-(Cg-Cqp)aryl, (C1-Ca)alkylene-R’, NH-R’, NH-
802-(C1-Cglalkyl, or SOz-NHa;

Rg is halogen or (C4-Cg)alkyth;
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5nis0,1,2;and Lis 0 or 0-(C 1 -C3)alkylene; 10 or their pharmaceutically
acceptable salts and/or stereoisomeric forms. 43. A compound according
to any of claims 1 to 3, wherein 15 R3 is H, halogen, ON, (C1-C6)alkyl,
(C1-C2)alkylene-R' or NHR"; R4 is H, halogen, CN, (C1-C6)alkyl,
(C3-C8)cycloalkyl, (C1-C2)alkylene-R'; R5 is H; halogen, ON, NOZ2,
(C1-Ce)alkyl, (C2-C6)alkenyl, R', 20 (C1-C6)alkylene-(C6-C1())aryl,
(C2-C6)alkenylene-(C6-C10)aryl, (C1-C6)alkylene-(C5-C10)heterocyclyl,
NH2, NH-R', NH-C(0O)-(C1-C3)alkyl, oy C(O)N[(C 1-C6)alkyl]2; R6 is H,
(C3-C8)cycloalkyl, (C1-Ca)alkyl, or (C S@B)alkylene-R'; 25 R7 and R8 are
independently of each other H, halogen, CN, NO2, (C1-C6)alkyl,
(C2-C6)alkenyl, R', (C2-CS)alkenylene-(C6-C10)aryl, (C1-C3)alkylene-R’,
. NH-R', NH- S02-(C1-C6)alkyl, or S02-NH2; 30 Rg is halogen or

nis qeicepndkyl; 150 nis 0or 1; and L is 0 or 0-methylene; 5 or their

pharmaceutically acceptable salts and/or stereoisomeric forms. 44. A

: mpoun ording to any of claims | to 3, wherein 10 R3 is H, halogen,
Lis C%?{[ ?’8%‘%8%?& (C1-C2)alkylene-R' or NHR"; R4 is H, halogen, ON,

(C1-C4)alkyl, (p3-C6)cycIoaIkyI, (C1-C2)alkylene-R'; R5 is H, halogen,
or thapwhemee1tice)kghdpits aksnyhdryr Mereoisomeric forms.
(C1-C6)alkyiene-(C6-C10)aryl, (C2-Ce)alkenylene-(C6-Clo)aryl,

(GCl-C6)alkylene-(C5-C10)heterocyclyl, NH-R'; R6 is H, (C3-Ce)cycloalkyl
44. o%(&‘i"%%'iﬂégﬁ th Iﬁ@‘éf‘@y fHAEpEIdehy WPRERIR other H,
halogen, ON, NO2, (C1-C6)alkyl, (C2-C6)alkenyl, R',

Rz is Whﬁol%?&ﬁwﬁ%@é&iﬂ@%ﬁ%&%ﬁ%ﬁ&?ﬁr NHR”;

NH-SO2-(C1-C6)alkyl, of SO
R4 is H, halogen, CN, (C»g-Cq,)alky!, (C3-Cg)cycloalkyl, (C4-Cp)alkylena-R';
Rg is H, halogen, CN, NO2g, (C1-Cgalkyl, (C2-Cglalkenyl, R,
{Cq-Cglalkylene-(Cg-Copiaryt, (C2-Colalkenylene-(Cg-Cqp)aryl,
(C1-Colalkylene-(Cs-Cqp)heterocyclyl, NH-R’;
Rg is H, (C3-Cg)eycloalkyl or (C4-Calalky;
Ry and Rg are independently of each other H, halogen, CN, NO», (C1-Cg)alkyl,
(Co-Cglalkenyl, R, (Co-Crlalkenylene-(Cg-Cqplaryl, (C1-Ca)alkylene-R’,

NH-302-(C1-Cg)alkyl, or 3O5-NHo;

nis 0 and Rg is not present or
nis 1and Rg is halogen or (C4-Ca)alkyl ; and

Lis Q;

or their pharmaceautically acceptable salis and/or stereoisomeric forms.



nis 0 and Rg is not present or 25 nis | and Rg is halogen or (C1-C4)alkyl
; and LisO; or their pharmaceutically acceptable salts and/or
stereoisomerio forms. 30 151 -45. A compound according to claim 1,
selected from the group consisting o}%ﬂ\l I NH ~a:0 400H 0 0 O HN r!;~ao
NH HN (/ ONHHN-IONH 00O O/\OHNNHHNIOONHHNI/ OO0
O HNSr NHC7 HNITOHNrflraHN/NH 500099, 00t3939 Oi
NGIINOO HNION~NOO HNNHN 0151a o", /! N\

45. A compound according to claim 1, selected from the group consisting of

O .
speciosqoTeson
N o
, o , 0 O

T
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OSHN.N'OHNNifOand CIHN NH O or their pharmaceutically
acceptable salts and/or stereoisomeric forms. 46. A compound of the
formulae (1) or (I'), or their pharmaceutically acceptable salts 5 and/or
stereoisomeric forms as claimed i of claims 1 to 45 for use as a
medicament. 47. Use of at least one compound of the formula (1) or (I'), or
their pharmaceutically acceptable salts and/or stereoisomeric forms as
claimed in one of claims | to'45 for 10 producing a medicament. 48. Use
of at least one compound af the formulae (I) or (I'),é')r their

pharmaceusically acceptablis salts apdorstérsojsom sa ed
e of [claimis 1 c@» tiee prggjuctio pharmaceutjcal foflthe
F&EtMment Br.lePrevention of diség : ted Wi “ki

Fmd _

CE , retinopathy, glaucoma, peripheral circulatory
disorder, peripheral occlusive arterial disease (PAOD), coronary heart
-~ disease, angina pectoris, heart hypertrophy, heart failure, ischemic
or their phaemae winroerpiris BRI SHG b atPRaRRR BRI TSN uNg, fibroid
: liver, liver failure, nephropathy, 25 renal failure, fibroid kidney, renal ‘
46. A glansulesaerasisoatadadiiper(Pphor trtimphatbibeotivallicasipigtiesalts

andior SRR R RS HA L IBAR HCCRNE , Bel I BB e T,

medicama@h, neuronal degeneration, spinal cord injury, Alzheimer's disease,
premature birth, erectile 5 dysfunction, endocrine dysfunctions,
arteriosclerosis, prostatic hypertrophy, diabetes and complications of

47.  Udiobeigsemeiaheliscsnpeires eotbresse!(resiefigsts, their pharmaceutically
acceptable salts and/or stereoisomeric forms as claimed in one of claims 1 to'45 for

-producing a medicament.

48. . Use of at least one compound of the formulae (I) or (I'), or their
pharmaceutically acceptable salts and/or stereocisomeric forms as claimed in one of
claims 1 to 45 for the production of a pharmaceutical for the treatment and/or

prevention of diseases associated with Rho-kinase and/or Rho-kinase mediated

phosphorylation of myosin light chain phosphatase.

49. Use of at least one compound of the formula (l) or (I'}, or their pharmaceutically
acceptable salts and/or sterecisomeric forms as claimed in one of claims 1 to 45 for
producing a medicament for the treatment'and/or prevention of hypertension,
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 fung, fibroid liver, liver failure, nephropathy,
renal failure, fibroid kidney, renal glomerulosclerosis, organ hypertrophy, asthma,



atherosclerosis, inflammation, autoimmune diseases, AIDS, osteopathy,
infection of digestive tracts with bacteria, sepsis or cancer development
and progression. 152 50. A medicament comprising an effective amount
of at least one compound of the forn:flet)l (D) or (I'), or their
pharmacologically acceptable salts and/or stereoisomeric forms as ‘
claimed in any of claims 1 to 45, physiologically tolerated excipients and 5

chronfEUIR ARl HRTRBR) ke R BF L FP RUHRLBH R 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 diabéte's, metabolic syndrome, blood vessel restenosis,
atherosclerosis, inflammation, autoimmune diseases, AIDS, osteopathy, infection of

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

L
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50. A medicament comprising an effective amount of at least one compound of the
formula (1) or (I'}, or their pharmacologically acceptable salts and/or sterecisomeric
forms as claimed in any of claims 1 to 45, physiclogically tolerated excipients and
carriers and, where appropriate, further additives and/or other active ingredients.



