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WO 2008/077550PCT/EP2007/011163 SUBSTITUTED ISOQUINOLONE
AND ISOQUINOLINONE DERIVATIVES AS INHIBITORS OF
WORMSRTNASE The present invention relates to novel isoquiholine and ¢
Esoquinolinone derivatives as described in the claims, their preparatlon
and their use in the treatment and/or 5prevention of diseases related to
suedbednhibition pfRhgskinase and/gr.ef Rivrkinasemediateds twmrsrrors or
ruc-phi@aphorylation of myosin light chain phosphatase. Activation of a small
GTPase RhoA upon agonist stimulation results in conversion of RhoA
from the inactive GDP-bound form to the active GTP-bound form with a
10subsequent binding to and activation of Rho-kinase. Two isoforms,
The pRReKNAsETERNE:Ro:kinases iasgiknoivie: Bhokinasediimexptessedins as

vascular smooth muscle cells d end elial cells. At ivation of
desCriRRR KinasE s’ B")Ftﬁgeéﬁffvgpé é)ig bATSAG5 S ca uﬁ%ﬁm and/or

preveaaﬁsmszaﬁ@mafasrmjatbdnusble mmbrougﬁmmammm rediztednase
inhib f th sm Ij h phatase \ity and thereby
medig %C!rgg ??)nnglar{jéﬁw \9%& 0 m@%@% r?guIae'f’g?‘réi%g%/t chain (Uehata et

al., Nature 1997, 389, 990 -994). It is known that Rho-kinase is involved in

0 OBy i e, yagenicione ancbsmeethn of
AotivalREE %ﬁ%ﬁﬁﬁ?ﬁé&ﬁ?ﬁ%ﬁ%@%@% 2005, 98,

RhoALfoz0- g)ebsﬁ@ﬁaﬁeaﬁ%ﬂ%ﬁ%@wmw@é@ﬁﬂ%&%w% IRREIARTT B,

subsé”qo 6l 20MekiBiab 2R HANARA0b  atama ESetopuehisetatnBr RRbadmasel! and
2001, 132,111-8: Nakahara, et al, Eur J 2000, 389, 10?%’ nd chrotnlc cie celis
rRho- %%%&1\%%5%&%5%3@3@5?@%%&% h Kﬁfﬁ RiLRS 35

and ePGolifSZiRehypedension, giuRhonany y fertetisioncFekGMbBtbatrad, RhoA feads
to cal S T e St sl BRA-AROA A AedRfec

ulation O mtraoccu ar pressure onjoe al.
;nﬁmrﬂ&mmma@nmmmgzﬂatViwa|;$@ss2@@m8¢2ammmﬂ drrieielarreguiation of
{ e har : 2003 542247 1249), 0GiNB0-094).
the adﬁyﬂ’agur%ﬁgé%gl}ggﬂg%f@gg F‘)154 “47 Shimokawa et al. JCR, 2002, /
40, 751-761), nephropathy, including hypertension-induced,
It is KROWRYRE! @H@'Q%E@‘!&eﬁw@ﬂ%g'@%@o@@ﬁ@fﬁ@ﬁ{ﬁﬂi%d@ﬁﬁiéaﬁ@re@‘Gﬂopment

peripheral arterial occlusive disease (PAOD o et al. g ,New. ,
of MYSSPEISSREE 2005 MR BT S WBS"é?afa‘r%ﬁ%H* C(i;‘ia?n%? rdi 55, Physol

200588 J1BharmasebrbRs, HRTo A28 iHatiotiatialn Cifoslstiena 604, 108esp. Cell
ertr, failure nsi f4. 0
ol S50z e SR SR s S A b RIANIE. 1
NakaP208/6T 25 5DRCITIER2007720101632 @@IDP!@y@,hﬂ’tszUE§ 290Ng6eyglisease
(CUFL% RhaL Al S, 2;9(9:5 AL/ A€ 4 By cosapary '\ﬁ@?@r@é?%@ée pulmonary

artheros clerosis, restenosis (Pacaud at at Arch; Coeur 2005, 98,

hyperia0sisa (Reéteiokt at FEBSArbP 20081 266,075 NbgetehpattRbthem 7 389
e90_55%%&9&%9%&@%«88%&%@4%@!I@bﬂi@%déﬁ@ma@mp&@@ﬁm et al.

glucose utilization and metabolic s ndrome Sandu et !aln e%tes ?18*; off ot
mVeﬁQOPW%a mﬁéd‘é%taét%éllzlgl%}aﬁ 26@% b 1@%?%%)@% Wsindioh? ™
E@rg,_;, penilenatratiEodgsianzlion {Chisgley etrat (etureridedisine 20012702, 105,

1543 ?%B&B@E‘g (%%y é@ %@ionérye%u%% (I;ri OS'[E%I’]I? m%lgr?tlrna
hypelﬁermua systerridisordeypsuchasmingrered deueieReda aﬁlf}fﬁwﬁm‘%ﬁd renal

njury, (H tal g N
i RSG5 BTt o Newe

Perspaall BR0HifdmB3R-4BLIRSGT000, 571670 NamAHGRs, 3t 2 %ur J Pharmacol,
200sCasdioyascharmasobi 20003012203 @Ooﬁerﬂmatzawpm(ﬁﬁtwwmphy

al. Circ Res 2000, 87, 195: Kim, at al. 2 44
and G TRoLTSRAFR B LA SU PR ocibngd 3008 £ 53 el Prvsiol
at al. Nature 15medicine 2004, 10, 712), infection of digestive tracts with
bacteria (WO 98/06433), cancer development and progression, neoplasia
where inhibition of Rho kinase has been shown to inhibit tumor cell growth
and metastasis (Itoll, at al. Nature Medicine 1999, 5, 221; Somlyo, et at
Res Commun 2000, 269, 652), angiogenesis (Uchida, et al. Biochem
Biophys Res 2000, 269, 633-40 ; Gingras, et al. Biochem J 2000, 348,

20272\ vacerlilar emoonth miiceecle call nroliferation and motilitns (Tammy et
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endothelial cell proliferation, endothelial cell retraction and motility

(Oikawa at al, Biochem. Biophys. Res. Commun. 2000, 269, 633-640),
WétAgag fiB&tformation (Kimura et al. Science 1997, 275, 1308¢1:38&d3007/611163

Yamashiro at al. J. Cell Biol, 2000, 150, 797- 25806), thrombotic disorders

(Kikkawa, et al. FEBS Lett. 2000, 466, 70-74; Bauer at al. Blood 1999, 94,

1665-1672, Klages, at al. J Cell Biol 1899, 144, 745; Retzer, at al. Cell

Signal 2000, 12, 645) and leukocyte aggregation (Kawaguchi, et al. Fur J

5 a )3-8,.9anchez-Madrid, et al..J unol..2003,
el e e BA) I 2005 128, 20 oy almpars
hearpdhesescrpiienChelkiih rasaind3oB i Ghens! 2008127 8/120086:97 R 005, 98,
s40-NalHexchange, tr 1t systemragtyati uchi,.etal. Fur J... .
N Phérmacolf%%éﬁ%?%%%-&, Al_iﬁg?%nqe@g dis agcg*( %U%%gﬁ%%‘i]éaﬁ%%ws Res
Compyia! 882, 454,521 51 1 iakeiasir rtriien (Rikatioas s Uosiel ubhation and
metBiR-2908/0A1SF8BETIER2QATIMALE D B0 273:5542:R048) aﬁf@léﬁ! Metab.

S rol response binding element) signalling and its effects on lipid
2005, 8 TSR] RO A1 YEAHB L, ©3. TRHISGACI003 Fhetsre Gnitaley of ol
NatucoMpdiaire: tEng hibitory 2ffestion-Rivg-kinasesneior emRhekinaseses,

-mediated phosphorylation of myosin light chain phosphatase is useful for
A R R A BT Gl AT A 6P hovtlerervous
systegisegsedeirnvelihgzRheukinas el agaherprivnasy o ssécandary idisgageara, et al.
JNeuF ] reensi ‘ rtension lar_hype i .

e oo e R e 0,90
S&m%ﬁ&ﬁbﬁd‘@cﬁ@wﬁ%eﬁe 1PADDY; tnargteakifdiseassiindinat 929;

Yamdiepesterial head yPestORNAeah fallure, isshemicdiseases, | qys@é%asm

organ failure (end organ damage), fibroid lung, fibroid liver, liver failure,
(Saiq, ﬁ#oﬁﬁfh%ﬁaﬁafﬁggﬁyﬂ&%én iBnshal desHIBePE RERGIGR- FiRica@in, e.g.
neurqrddiaietic Nephropathies Nenatdailites fibnoid kidneyorenabue et al. Nature

.glo erpsis, organ hypertrophy, asthma, chronic obstructive
e sy B GBSt B B CoymTn G 55106433).
cancasigssieboterdisodipregstekiencemhrakimsaspasimhibeiehral Bebemiase has

in. 2.9, net | i I ration, spinal cord injury, -
D R R Sehod, hisiRvediine
1998 WshifctrRre et RrRssisoprostatid A p@AFL iIHE detstasandis (Uchida, et

al. BicomRplcalansoRdiabees, mejabsliceyndiameshlaod vesselrestengsis. .15

073 atherosclerosis, inflammation, autoimmune diseases, AIDS, 20osteopathy
) YRS AR RSB S SrSalict A BIGESHR G ABRtiiv hagtEtL sapside. Res.

1996 cancet sbvalppnRmMand RN eSSIDNBGosaRGESOf the bregskeolany)
hej ‘WO 01/64238

rgstate, ovaries, brain and lung and r metastases. |\
=0 e e el e opaniip s etied: =
B%och@%ﬁﬁs{(@ﬁZﬁg@-Od@H@)(D:-QQ@,-(IHQZM_BG&EQQPﬂﬁ&_s@‘ﬁ:_@r%fmatéom {(Kimura
et al. 595@94@@'?‘@9416@%3{%1%9@3*&%?@%'@tsartle\l!{ %ﬁ?%g'}‘__\’%}éﬁqug 797

r
WO 2004/106325 (Schering AG) es prodrugs o inase
800), twmsibpisianesiyifiy'diremerior 5B Groap. iRQAS, HPDsibA4f Baeer et al.

Blood SGRUNGlineI#ig 180 2 WeL2008(0745 /0111
Si::ai%%% 6%‘3 A desgribés iso%u?nﬁnaj d%?iizegt}%gf %ﬁilﬂ‘%ﬂ?’g ﬁe\gaﬁe%zeerit SF al. Cell
e

cAiSHPBY ittt PYiBAAiRn (e s et mb Yaktitis Pharmacol.
2000, cetienoraylcandie ittguinlmesderivatvesomaydre suhstiisted by H R

Mad .gue é 0 ition and eferabl rg: stitlé; db , .

2415 L COARERepOny (ireraih iy eGP A i) e, ot al. J
Biot Chem. 2003, 278, 28086-97). Na/H exchange transport sysiem 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.,
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5an aryl or a heterocyclic group. Hagihara et al. (Bioorg. Med. Chem.

1999, 7, 2647-2665) disclose 6-benzyloxyisoquinoline for the treatment of
wihfeetiorrssaused by Heliobacter pylori. 10US 5,480,883 gerenicalbpor/o1 1163
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
(CHR.Orn-Z-(CHRi)n, e.g. Z-0H2, whérein Z may be 0, Ri is hydrogen or
alkyl, Ar I may be among others an optionally substituted isoquinolone and

e ng_other, ionally substituted C3 7 monocyclic ..
1908 L S S B S it e ey dnaiing anc
its efijetrerodlfycddessrbes=as fotassintehartyst inbibhitasTahepeatment of

cardiac arrhythmias, stroke, congestive heart failure etc. isoquinolone
derivatives which are optionally substituted in 6-position by a group

ThergreRAORIB heriivg inal ey altedmrRdBisiegrmandlor on Rho-kinase

e T e D Y

AN/ YHALETHER 2651 %W%—&%ﬁ@%w@aw&wwwm Rho-
kinasheieroeyfiering withdo2ndeoy 4ibeirroatoms, and yasubstinied hkdnary
hupedirect boqrgﬁgio%%\ll substituted aryl or heteroaryl ring inthe =~
PEARpSstion 25 G2 &I640146 (Ve ¥ B89 genéricanyrasdimas deuiatory
disorpotagsinnachanrtetimhibitbrsifer the: treaifetof candias@rifaghmiasase, angina
0 | art failure etc. jsoguinoline derivatives which may be
P e . e e e S B R e
{end ef%%iﬁéﬁ“*ﬁgfé)g‘ﬁb[ﬁﬁi@%@Rﬁpj@%@hé@hf@m@ bertergaihg, R4Riging
%‘typeﬁ%ﬁ%@%&éé@?%ﬁp—ﬂﬁgﬁﬁgﬁgHHBQ@&y éHQ%!BﬁSHCW@'HB’%&%@S, renial

. 30wherein R51and R52 may be hydrogen, (Ci-C6)alkyl etc.; or _
fallurg BREPIRI4d B fiRRdl SLOMSIG RRSIBRSY BFERURHRSIGYRaURSIBI A, chronic

obstriRanegyalicheieramdissin@ e, 2¢310fA hpiespatoms and A8ome,
thr m%utﬁstlt !ted b%"a directly bound optionally subsgtuted aryl or heteroaryl ring
TR A5G SIS 037530 AT6E P GaMRREAR? T SR R Rffihctote
neuraierivatives of¢hedoaidgdaoniatic Bnglal SR)(R)NHE)zheimer's BigSase,
-kinase_inhibito 0.00/24718 (Aicz scribes inter alia . :
Prem T A S LB B A WShincpse. prostati
hype R aféabebsttatstdartmieposkion dethedagrouptabqCH) B Jbiood

vessVREIRIAJEIS one QMO and E R as %ﬁﬁ\ﬁ%ﬁrﬁ'%ed%%%g?&f%m,

EP-A-1 541 559 (Asahi) generically describes isoquinoline an . _
osteoRAGViRERhaes §gpstierbanPitic:pbsticacty W hroasREzEasepsis,
cancariekingsadnhiBiersogression, e.g. cancers of the breast, colon, prostate,

ovarnies, brain and lung and their meiastases.

WO 01/64238 describes isoquinoline-5-sulfonamide derivatives optionally substituted
by a -(CH2)1.6-0-(CH2)0.6- a (CH2)0.6-S-(CHg)0-6- OF a -(CHp)g_g-finked

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 2001/0639726 generically describes -O-(C-C 1p)alkyl-heteroary! substituted

cyclohexyl derivatives useful for the treatment of microbial infections.
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[ [ [ d of the
5a Summary In a first aspect, there is prowded a compoun _ _
formula (I) wherein R1is H or OH. R2 is H, halogen or (01-C6)alkyl; R3 is

WO hadegerss(CL1-C6)alkyl, (C1-C6)alkylene-R', OH, NH2, NH§%M§|§(?‘JP@EHQ
NH-C(0)-R", R4 is H, halogen, hydroxy, ON, (C)i-05)alky( R5,

(01-05)alkylene-R5; hal oge n, ON, ;

JF 10087629 A describes isoquinoline derivatives useful for the treatment of diseases
caused by Heliobacter pylori such as for example gastrifis cancer or ulcer. The
isoguinoline derivatives may be substituted by OH in the T-position and are preferably
S-substituted by X—{{C—;-C@}aikyiene)jg_qw\{ wherein X may be oxygen and Y may be

an aryl or a heterocyclic group,

Hagiharg et al. (Bioorg. Med. Chem. 1999, 7, 2647-2868) disciose G-benzyloxy-

isoquinoline for the treatment of infections caused by Heliobacter pylori.

US 5,480,883 generically discloses as EGE and/or PDGF receptor inhibitors useful for
inhibiting cell proliferation compounds of the formula “Ar | — X — Ar II” wherein X may
be {CHR@}m—Zv{CHRg)n, e.g. Z-CHp, wherein Z may be O, R1 is hydrogen or alkyl, Ar

I may be among others an optionally substituted isoquinoione and Ar I} may be among

others an optionally substituted Ca.7 monccydlic saturated heterocyclic system.

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

isoquinolone derivatives which are optlionally substituted in E-position by a group
(CRER,OR43 wherein p may be zero, and R43 is e.g. a {C3-Cqn)oycloalkyl residue
optionally substituted by NRSTR52 wherein R51and R52 may be hydrogen,
(C1-Cglatkytetc.; or R43is 3 group R81 defined as a 4-5 membered unsaturated or

saturated monocyciic heterocylic ring with 1, 2, 3 or 4 heteroatoms: and are substituted

by a directly bound optionally substituted aryl or heteroaryl ring in the 4-position.

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

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

optionally substituted in 6-position by a group (CReRf)pOR43 wherein p may be zero,
and R43 s e.g. a (Ca-Cqploycloalky! residue optionally substituted by NRSTRS5Z

wherein R1and R52 may be hydrogen, (Ci-Cojalkyl etc.; or R43 is & group R81



10NO2, (C-1-05)alkyl, (02-05)alkenyl, (C1-C6)alkylene-(C6-C1(:))aryl,
15(C2-C6)alkenylene-(C6-Cl0)arY1,
(01-05)alkylene-(C5-C10)he.terocyclyE, CH(OH)-(C1-C6)alkyl, NH2,
NH-R', 20 NH-S02H, NH-S02-(C1-05)aikyl, NH-S02-R",
NH-C(0)-(C1-05)alkyl, NH-C(0)-R', 25C(0)N[(01-C6)alkylj9, 0(0)0OH, or
C(0)0-(01-05)alkyl, R5 is 30H, (C1-C,B)alkyi, (C -C6)alkylene-R’, (C

defing A A B SO RO e s e S RSN Fing wit
1. 2. (G-€6)teylenerC(@)NHx R sUBCHCR) alkyl eireddi(OpN H(Cordie)aky| s (Ostituted

_C6)alkylene-C(OINRC1-COalkYII2, (C1-C6)alkylene-C(O)N[R'12:
aryl 0(&%% Ay é’Fé-‘ggfofl(E?gg%S‘alkyl, C(0)0-(C1-C6)alkyl, 15C(0)OR!,

C(0)(C -Cb)alkyl, C (0O)R', C(0)NH-(C1 -C6)alkyl, C(O)NHR,
WO 03/053330 (Ube) generically describes isoguinolone derivatives of the formula

{faromatic ring} - C{RHRY(NH,)

as Rho-kinase inhibifors.

WO 00124718 (Akzo) describes inter alia 1-amino-isoguinoline derivatives for use as
serine protease inhibitors which are substituted in the 6 position with a group -O-

(CH2Ym-E-D-J wherein m is one or two and k£, D, J are as defined in the application.

EP-A-1 541 559 {Asahi) generically describes isoguinoiine and isoquinolone

derivatives substituted in the 5-position by a group R3 as Rho-kinase inhibitors.



20C(0)NRC -C6)alkyliR1 C(0)NUC1-C6)alkyli2, C(0)-(C1-C6)alkylene-R’,
C(0)0(C --Cb6)alkylene-R'"; 25 R7 is H, halogen, CN, NO2 , (C-1-06)alkyl,
0-(C1-Ce6)alkyl, (C2i-C6)alkenyi, (C§i@C6)aIkenylene-(CG-Clo)aryL
(C1-05)alkyiene-RI, CH(OH)-(Ci-C6)allicyl, NH2, NH-R', 10NH-S02H,
NH-S02-(C1-C6)alkyi, NH-S02-R1, S02-NH2, S02-NHR', 15NH-C(0)-(01
-C6)aikyl, C(O)NRC-i-C6)alkyli2, C(0)01-1, Or C(0)0-(C 1-C6)alkyl; 20 R.8
is H, haiagen or (Ci-C6)alkyl; nis 1, 2, 30f 4; 25rnis 1, 2, 3 ,4 or 5; and L
is 0 or 0-(C1-C6)alkyiene; wherein 30R' is

Summary

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

Rg Rs
=3
3= | N
i
Mo P
i
Rt R
8 (1)
whearain
R1is Hor OH.

Ro is H, halogen or (C4-Cgjalkyi:

Rais

H,

halogen,
(C1-Caglalkyt,
(C1-Cglalkylene-R’,
OH,

O-R7,

NH»,

NHR”,
NR"R"” or
NH-C{O)-R”,

R4 is
H,

halogen,

hydroxy,
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(C3-05)cycloalkyl, (C5-C10)heterocyclyl, (C6-C1D)aryl; IR" is
5(C3-C8)cycloalkyl, (05-010)heterocyclyl, (C6-C10)arYl, (C1-C6)alkyl,
(C1-Ce6)alkylene-R', 10(C-i-C6)alkyiéne-0-(Ci-C6)alkyl,
(C1-05)alkylene-0-RlI, or (C1-C6)alkylene-NRxRy; and wherein Rx and Ry
are independently of each other (C1-C6)alkyl, 15(C5-C1D)heterocyclyl,
(C6-C1 )aryl, (C1-C4)alkylene-(05-010)heterocyclyl, (Cl
cN, -04)alkylene-(C6-Cl10)aryl, (Ci-C4)alkylene-NH(C1-C6)alkyl,
20(C| C4)a|ky|ene -NRC-1-C6)alkYli2, (Ci-C4)alkylene-N[(C6-C10)arY112,
(C1-Cap ?di(f C4)alkyiene-NRC5- C10)heterocyclyl12; wherein in residues R4,
R5, R6, R7 and R8 alkyl, alkylene or cycloalkyl can optionally 25 be
substituted one or more times by OH, OCH3, COOH, 000CH3, NH2,

(C1-OnEMEBIOH3)2, CONHCH3 or CON(CH3)2; wherein in residues R2 to
R8 alkyl or alkylene can optionally be substituted one or more times by
halogen; if wherein in residues R3 to RB (Ce-C10)aryl and

Rs 1s (C5-C10)heierocyclyl are unsubstituted or substituted one or more times

iy by suitable groups inde.pendentiy selected from halogen, OH, NO2, N3,

"' CN, C(0)-(Ci -C6 )alkyl, C(0)-(C6-C Wary', COOH, C00(01-C)alkyl

halog€ONH-), CONH(C -C6)alkyl, CONIRC -C6)alkylF), (C3-CB)cycioalkyl,

OR (C1-Ce)alkyi, (C1-Ce)alkylene.-OH, (C1-Ce)alicylene-NH2,

" (C1-Ce)alkyiene-NH(C1-C6)alkyl. (0-i-Ce)alizylene-Nf(C1-Ce)alky112,
NOp, (C2 Cs)alkenyl, (C7-Ce)alkynyl, 0-(Cl-Ceialkyi, 0-C(0)-(01-Ce)allwi;
(C1-C %Hg SO3H, SO2NH(C1-Ce)alkyl, SO2N[(01-Ce)alky112 ,

1~ ‘?3) 'C6)a|ky| SO-(C1-Ce)alkyl, 302- (C1-Ce)alkyl,

(Co-CHBBATREH-N1(Ci-Ce)alkyli7, 10C(NH)(NH2), NH2, NH-(C1-C6)all(y!,

NIFC1-06)alkYl]2, NH-C(0)-(01-Ce)alkyl,

(C1-Cglalkyiene~(Cg-Cqgiaryl,
(Cr-Cglalkenylene-(Cg-Cplaryl,
(C1-Cglalkyiene-(Cs-C1g)heterocycivi,
CH(OH)-{C¢-Cgialtkyl,

N2,

NEH-R',

NH-SO5H,
NH-S02-(C1-Cgialicvi,
NH-S0--R’,
NH-C(O)-(C1-Cglalkyl,
NH-C(O}-R’,
CON[(C1-Cg)atkylln,
C(OYOH, or
C(O)yO-(C1-Cg)alkyt:

Rg is
H,
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NH-C(0)0-(C1-06)alkyl, NH-S02-(C1-Ce)alkyl, NH-S02-(Ce-CiD)aryl;
NH-S02-(C5-C10)heterocyclyl, N(C1- 06)alicyl-C(0)-(Ci-Ce)alkyi,
N(C-1-C6)alkyl-C(0)0-(C-1-06)alkyl, N{(C1-Ce)alkyi-C(0)-NH-(C1-CD)alkyil,
(Ce-C -10)aryl, (C1-Ce)alkylene.-(Ce-C &aryl, 0-(C6-C1D)aryl,
0-(C1-Ce)alkyiene-(Ce-CiD)aryl, (C5-C10)heterocyclyt,
(C1-Ce)alkyiene-(Ce-C1D)heterocyciyl, or 0-(C1-Ce)aikylene-(C5-01
0)heterocyclyl, wherein the (C5-Cio)aryl or (C5-CiD)heterocyclyl may be
' Substituted one to three  times by a group independently selected from
" halogen, OH, NO2, CN, 0-(C1-Cejalkyl, 20(Ci-Ce)alkyl, NH2,
(C11¢iaekee)alkyl, NUC1-Ce)alky112, SO2CH3, COOH, C(0)0-(C1-
( CONH2, (C1-Ce)alkylene-0-(Ci-Ce)alkyl,
©1 (‘J %@éﬁﬁﬁ%@-o-@e-cm)aryl, or 0-(Ci-Ce)alkylene-(Ce-C10)aryi; or

(C 74&!@@3&&49%@@:@1(\3}/@!@' ')saygg‘narly substituted by a O-(Ci-C4)alkylene-0
whereby a 5-8-membered ring is formed together with the

) roup :
kCT"&ﬁf@WﬁB?ﬂ@tﬁe oxygen 25atoms are attached to; and wherein at Or

¢ 4-Reteracyclyl ituents of (C5-CiD)aryl and (C5-C-10)heterocyclyl
(1 g%upﬁg mqellly ﬁﬁ%ﬁ%‘mher substituted by an aryl or heterocyclyi containing

(C1-Gepafkyanctviherein; if m is 3, Re is not H, (CB-C
(Cq %ggheterocyclyl(Ce-ClOIya?l and 5g wherein, if mis 3, and R6 is a

Ritid'eebtcd) Wbta. (C8)alkyl, (C3-C8)cycloalkyl, (C1 -C 6)a Ikyle ne-R
} CRaalk -0-(C,1-C6)alkyl, (C -C6)alkylene-O-R’,
(©1 %%@%ﬁ}k’ﬁ@@ﬂﬁéﬂ (C1-06)alkylene-C(0)-R', (C -C6)alkylene-C(O)N
(C1-GRalG1=c6yalkylame- QD HRk,Of (C -C6)alkylene-C(O)N [R]2;

cloalkyl in said residue is substituted one or more times,

Ikylene or ¢
(CT"‘S@%&?&'S&%%QH\{H@&%@M}@H, OCH3, COOH, CO00H3, NH2,

(C1—@§§W9Né@% NHCH3 or CON(CH3)2; or their stereoisomeric
and/or tautomeric fornts and/or their pharmaceutically acceptable salts.

(C1-Gplalkpeordishrst| theegmprgvided the use of at least one compounds
(1) and/or their pharmaceutically acceptable salt as defined

) (gl%ov%l%%ﬁga&ucing a
C{O)OR’,
CLO)C1-Cglalkyl,

C(O)R’,
C(OINH-(C4-Cg)alkyl,
C(OINHR,
C(OIN[(C1-CgalkyR’
C(OIN[(C1-Cg)alkyils,
C(O)-(C4-Caalkylene-R’,
C(O)O(C1-Cy)alkyiens-R':

Ry is

H,
halogen,
CN,
NO»5,
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medicament. In a third aspect, there is provided the use of at least
one compounds of the formula (1) and/or their pharmaceutically
acceptable salt as defined above forﬁﬁiroducing a medicament for the
treatment and/or prevention of hypertension, pulmonary hypertension,
ocular hypertension, retinopathy, glaucoma, peripheral circulawry
disorder, peripheral arterial occlusive disease (PAOD), coronary heart
(Qq_@égggég, angina pectoris, heart hypertrophy, heart failure, ischemic
diseases. ischemic organ failure (end organ damage), fibroid lung, fibroid
O-(C fivieg, #liot failure, nephropathy, renal failure, fibroid kidney, renal
(prc%llf re@[uI(?sclerosis, organ hypertrophy, asthma, chronic obstructive
= ry disease (COPD), adult respiratory distress syndrome,
=’ thrombotic disorders, stroke, cerebral vasospasm, cerebral ischemia,
pain, neuronal degeneration, spinal cord injury, Alzheimer's disease,

(CQ"CMWEM?Q%WIG,"%téaﬂﬂféladysfunction, endocrine dysfunctions,
(C?_ca%p\igéq‘ghr%sis, prostatic hypertrophy, diabetes and complications of
aiabetes, metabolic syndrome, blood vessel restenosis, atherosclerosis,

CH(OmMAEmntatien; @utoimmune diseases. AIDS, osteopathy, infection of
N digestive tracts with bacteria, sepsis or cancer development and
2 progression. 5h In a fourth aspect, there is provided a medicament
NH-R’comprising an effective amount of at least one compound as defined
NH-S above and/or a pharmacologically acceptable salt thereof, physiologically
~SQgferated excipients and carriers and, where appropriate, further additives
qtive ingredients. wherein R1 is H, OH or NH2; R2 is

NH-SCRNGOT :g) a
@ygg{ég ,%rg%gen OF (C1-Cé6)alkyl; R3 is H, halogen, (C1-06)alkyl,
NH-SQERC6)alkylene-R', OH, NE12., NHR" NR"R" or NH-C(0)-R", 10 R4 is H,

30 Nﬁalogen, hydroxy, 15CN, (C1-C6)alkyl, (C1-C6)alkylene-R"; 20R5 is H,
27 Halogen, CN, NO2, 25(Ci-C6)alkyl, (C2-06)alkenyl,

SOo-NHR',
NH-C(O)-(C1-Cg)alkyl,
NH-C{O}-R’,
C{OINI(C1-Caalkyls,
C(O)OH, or
C(O)0-(C1-Cglalkyl:

Rg is H, halogen or (C1-Cqglaiky!:
nis 1,2, 3or4:

mis 1,2 3 40r5 angd

Lis Oor O-(Cq-Cglalkyiena:

wharein
R'is
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RI, (Ci-C6)alkylene-(C6-Cio)aryl,  (C1-C6)alkenylene-(C6-C10)aryl,
30(C1-C6)alkylene-(05-C10)heterocyclyl, CH(OH)-(C1-C6)alkyl, NH2,
NH-R', NH-S02H, 5NH-S02-(C1-C6jalkyl, NH-S02-R’, NH-0(0)-(01alkyl,
NH-C(0)-R’, 0(0)NRC1-C6)alkyl12i 10C(0)0H, or C(0)0-(C1-C6)alkyl;
R6 is H, 15R’, (C1 C8)alkyl, (Ci-C6)alkylene-R’,
(Cii-C6)alkylene-0-(C-i-C6)alkyl, (C1-C6)alkylene-O-R',
20(C1-C6)alkylene-CH[R]2, (C1l-C6)alkylene-C(0)-R’,

~_ K01-CBalkylene-C(0)NH2, (C1-C6)alkylene-C(0)NH-ft,
(2 ‘(é?%%g!%{eene-qomH-(Ci-ca)a|ky|,

(C5-@5(HeGR)alkylene-C(0)NRCI-C6)alkYli2i (Ci-C6)alkylene-C(O)N[R'2;
C1-C6)alkylene-C(0)0-(C-i-C6)alkyl, C(0)0-(C-i-C)alkyl, C(0)OR'
(Ce-eohevi-co)alkyl,

R"is
{Cz-Cgicycloalkyl,

(Cs-Cqp)heterocyaiyi,

(Ce-Crplanvt,

(C1-Cplalkyl,

(C1-Cgiatkylens-R’,
(C1-Cglalkylena-0-(Cq-Cglatkyl,
{C1-Cglalkylene-O-R', or
(Cq—Cg)aiky!@ne«NRny; and

wherein R, and Ry are independently of each other
(Cq-Coglalkyl,

(Cs-C1p)heterocyelyl,

(Cg-Crplaryl,

(CH ~Cgralkylene-(Cs-C1p)heterocyclyl,
(C1-Cylalkylene-(Cg-C1plaryl,
(C1-Calalkylene-NH(C1-Cg)alky!,
{C1-Cylalkylene-N[(C1-Cg)alkyl]y,
{C1-Cyjalkylene-N[(Cg-Cqqglaryils, or
(C1-Cyjalkyiene-N[(C5-C 1 p)heterocyclylls;

wherein in residues R4, R, Ra, Ry and Rg alkyl, atkylene or cycloalky! can optionally
be substifuted one or more times by OH, OCH3, COOH, COOCHz, NHy, NHCH3,

N(CH3z)2, CONHCH3 or CON(CH3)2.

wherein in residues Ry to Rg alkyl or alkylene can optionally be substituted one or

more times by halogen:
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C(0)R, C(0)NH-(01 -C-)alkyl, C(0)N KR', 5C(0)N[(C -C6)alkyl]R' O(0)NRO
-C6)alkYli2, C(0)-(C1 -C6)alkylene-R’, Or C(0)0(C -C6)alkylene-R'; 10R7
is H, halogen, ON, NO2, 15(C-O)alkyh 6-(C -C6)alkyl, (02-06)alkenyl,

(01-06)alkenylene-(C6-C )aryl, 20(01-06)a lkylene-R’,
CH(OH)-(01-C6)alkyl, NH2, NH-R', NH-S02H, 25NH-S02-(C1-C6)alkyl,

NH-S02-R', S02-NH2, S02-NHR', NH-C(0)-(0 1-C6)alkyl, 9 NH-C(0)-R,
wher@(@m[&%@G@a&%’ !t]oz ’RCg(O()(Qg—’COﬂ;r é?&g%;g%é’c(ts 2@/1' ;g)he'{erocysiyi are
unsubstituted or substituied one or more times by suitable groups independently
selected from halogen, OH, NO», N3, CN, C(O)C-Cyalkyi, C{OMCg-Cyplaryl,

COOH, COO(C*,—Q@@IKW, CONHo, CONH(C+-Cglalkyi, CON[(C+-Cglalkylis
(C3-Cgicycioalkyl (C1-Cg)alkyi, (C1-Coqlalkylene-0OH, (C*;—Cg}aikyiene—NH;
(C;-Cg)a§kyiene~NH(C1»Cg)afkyi, (Cq—Ca)alkyiene—N[(Cq-Cs}aikyl}p, (Co-Cgralkenyl
(Co-Caralkynyi, O-(C4-Caalkyl, O-C{OC1-Caialky!, POgH SO;H S(;)vijHv |
SO2NH(C 1 -Cglalkyl, SONI(C1-Cglalkylly | S-(C1-Cxlalkyt; SO~(CT-CG)a:kyE S:(l)v—
(C1-Cgratkyt, 802»«N=CH=~N[(C1—Ce)alkyf}z, o
CINH)(NH), NH5, NH-(C1-Cg)alkyl, N(C 1-Cg)alkyiln, NH~C(D}—(01—C6)alkyf
NH~C{O)O-(61~C5)aEkyi, h
NH-5C-C1-Cg)alky!, NH-S02-(Cg-Cpgiaryi, NH—SOQ—(65~C1O)het&rocyc’rvi N(C -
Ce}afkyFC{O)—(C1—Cg)afky§, N(Cﬂi—Ca)aikyLC(O)O—(Cq—C@}alkyé, R |
N(C« «Cg}alkyimC(O}—NH-—(Q -Cagralkyl],

(Ce-Cqgaryl, (C1-Celalkyiene-(Cg-Cqpiaryl, O-(Ce-Crgjanyl,
Ow(Cq—Ca)alkyiene~(Cg~«C1 olaryl, {05—Cig)het‘erocyciy{,

{C4 _Ca}alkyiene—(05-61D)heterocyciyf, or O—(Cj—Ca)aikyiene-(C5—C1 o)heterocyelyl
w.vherem the (Ce-Cipiaryl or (Cg—C—;g)heterocyc!yf may be substituted one to three |
fimes by a group Independently selecied from halogen, O, NOs3, CN; O-(C1-Cylalkyi
(C1-Cgalkyl, NH», NH(C1-Cglalky!, NI(C1-Cgralkylis, SO2CH3, COOH, C(O)OT(C |
Caralkyl, CONHo, (C1—Cg)alkyiene»O{Q»Cg)afkyi, (Cq-Ca}alkylene—O—(Ca-C ) 1'
o D~(Cqm65)aiky%@ne—(08—c¢O)ary{; .
or wherain {Ce-Cqplarytis vicinally substitustad by & O«C1-Cylalkylene-0 group
whereby a 5-8-membarad ring is forrned together with the carbon atoms the oxygen

atorns are attached to:
anad wherein aryl or heterocyelyl substituenis of (Cs-Ciglaryl and (Cz Cqpihetarocyciyl
5- Brocycly

roups furt i
9roups may not be further substituted by an ary! or heterocyciv! containing group; and

wherein, ifm i i C
remn, mmis 3, Rgis not H, (p5—ng)heterocyciyl or {Cg-Cqglaryt: and



RE is H, halogen or (Ci-C6)alkyl; nis 1,2, 3or4; mis 1, 2, 3,4 or 5; and
10 is 0 or O-(Ci-C6)alkylene; wherein R' is 15(C3-C8)cycloalkyl,
(05-C10)heterocyclyl, (C6-C1D)aryl; Béis 20(C3-C8)cycloalkyl, |
(C5-C10)heterocyclyl, (06-C10)aryl, (Ci-C6)alkyl, (C1-C§)alky|ene-R,
25(0i-C6)alkylene-0-(C1-C6)alkyl, (C?l-CG)aIkerne-O-_R, or
(C1-C6)alkylene-NRxRy; and wherein Rx and Ry are independently of
each other (C -C6)alkyl, 30(C5-C10)heterocyclyl, WO

; PCEER2Q07/ -Cl0)arYl, (C
e e ot R (B MNene.Co-010)a1y
(C 1-{caadiihalkylene-NH(C -C6)311cyl, (Ci-C4)alkylene-NRC1-06)alkYII2,

(Ca-Cgicycloatky!,
(C1-Cgalkylene-R’,

(C-g-Ce)aikyfeneﬂO—(Cq—Cg)afky!,

{(C1-Cglalkyiens-O-R"

{Cq~C@)aikyienef‘HiF€'}g,

(C1-Calalkylene-C(O)-R’

(01—65)3EkylanewC(O)NH2,

(C1-Calalkylene-C{OINH-R', or

((31-«Cg)a!k)fﬁene-C(O)N[R’}z;

alkyl, alkylene or cycloaltkyl in said residue is substituted one or more fimes, preferably
one to three times, by OH, OCH3z, COOH, COOCHg5, NH>, NHCH=, N(CH=z)o,

CONHCH3 or CON(CHg}y.

Or their stereoisomeric and/or tautomeric forms and/or their pharmaceutically

accepiable salts.

In a second aspect, there is provided the use of at least one compounds of the
formula (I) and/or their pharmaceutically acceptabie salt as defined above for producing a
medicament.

In a third aspect, there is provided the use of at least one compounds of the
formula (1) and/or their pharmaceutically acceptable salt as defined above for producing a
medicament for the treatment and/or prevention of hypertension, pulmonary
hypertension, ocular hypertension, retinopathy, glaucoma, peripheral circulatory disorder,
peripheral arterial occlusive disease (PAOD), coronary heart disease, angina pectoris,
heart hypertrophy, heart failure, ischemic diseases, ischemic organ failure {end organ
damage), fibroid lung, fibroid liver, liver failure, nephropathy, renal failure, fibroid
kidney, renal glomerulosclerosis, organ hypertrophy, asthma, chronic obstructive
pulmonary disease (COPD), adult respiratory distress syndrome, thrombotic disorders,
stroke, cerebral vasospasm, cerebral ischemia, pain, neuronal degeneration, spinal cord
injury, Alzheimer’'s disease, premature  birth, erectile dysfunction, endocrine
dysfunctions, arteriosclerosis, prostatic hypertrophy, diabetes and complications of
diabetes, metabolic syndrome, blood vessel restenosis, atherosclerosis, inflammation,
autoimmune diseases, AIDS, osteopathy, infection of digestive tracts with bacteria, sepsis

or cancer development and progression.



(C -C4)alkylene-N[(06-Cio)ary112, OF (C1-04)alkylene-NRC5-C1
D)heterocyclYt wherein in residugs R4, R5, R6, R7 and R8 alkyl,
alkylene or cycloalkyl can optionally 10 be substituted one or more times
by OH, OCH3, COOH, COOCHS3, NH2, NHCH3, N(CH3)2, CONHCH3 or
CON(OHB3)2; wherein in residues R2 to Rg alkyl or alkylene can optionally
be substituted one.or mare times, by halogen; 15 wherein in residues R3 |
oo T b R R o S aoun
of at &ASsHRReP BRI Mo HiREsay Gitatiel gratissmigeloeiradntrrsendtisgsalt
theredfoph yratogenz | QHe NGR NS¢ Gk 1€ (D) (QIrEB) atid/ wOi(0)-Epapy&aTd,, further
2dditi GO EAUCIGR)alkyl GONH2, CONH(C1-CB)alkyl,
CONRO1-C6)arkY112, (C3-C8)cycloalkyl, 20(C1-05)alkyl,
(Ci-C6)alkylene-OH, (C1-05)alkylene-NH2, (C1-05)alkylene-NH(C1-
05)alkyl, (C1-C6)alkylene-NRC1-C6)alkYIl2, (C2-05)alkenyl,

G AN i SRS L e S L

SO-(C1-C6)alkyl, S02-(®l:C6)alkkyl, S02-N=CH-NRO1-C6)alkYt.

25C(NH)(NH2), NH2, N -05)alkyl, N[(€1E6)alkyl]2,
NH-C(0)-(01-C6)alk§ARHG c1-C) -(01-05)alkyl,
NH-S02-(06-C10)aryhy IH-§0 >b-C10)heterocgyclyl, &

, ‘ CéO%O-(Ol-OS)aIkyI,

N(01-05)alkyl-C(0)-NH-(R1-C6palkyli, WO (Ry n
2008/077550PCT/EP2007/011183 11 (06-C10)aryl, (C
-C6)alkylene-(C6-C g)aryl, 0-(C6-010)aryl, 0-(Ci-C6)aIkerne(§ 6-C

~ O)ary4., (CE-Ci )heterocyclyl, (01-C6)alkylene-(06-C10)heterocyclyl, or

whereing.(Cj-C6)alkylene-(06-010)heterocyclyl, wherein the (C6-0-tg)aryl or

R is H’(@@;W@grocyclyl may be substituted one to three 5 times by a group
independently selected from halogen, OH, NO2, ON, 0-(C1-C6)alkyi,
(Ci-C6)alkyl, NE-12, NH(C1-06)alkyl, NUCI-C6)alky1}2, SO70H3, COOH,

; (el @)&J_,Iﬁyb, e &bk di-C6)alkylene-O-(C -C6)alkyl,

R2ie hy%%o%rggﬁlg/lene-o-fcﬁgé;ary, or 0-(Ci-C6)alkylene-(C6-Cig)aryl; or

wherein (C6-Cig)aryl is yicinally substituted by a 0-(Ci-C4)alkylene-0

group 10 whereby a 5-8-membered ring is formed together with the

carbon atoms the oxygen atoms are attached to; and wherein aryl or

H, heterocyclyl substituents of (C6-CiOaryl and (C6-C10)heterocyclyl groups
may not be further substituted by an aryl or heterocyclyl containing group;
15and wherein, if m is 3, R6 is not H, (Cs-C10)heterocyclyl or (C6-Cig)a i
and wherein, if m is 3 and R6 is a residue selected from (Ci-C8)alkyl,
(C3-C8)cycloalkyl,

Rais
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(0i-C6)alkylene-R', 20(Ci-C6)alkylene-0-(Ci-C6)alkyl,
(C1-C6)alkylene-O-R', (Ci-C6)alkylene-CH[R12, (C -C6)alkylene-C(0)-R’,
WCr@s)atlkylene-C(0)NH2, 25(Ci-C6)alkylene-C(0)NH-R', OF peympagaminiiies
(Ci-C6)alkylene-C(0)N[Ri2; alkyl, alkylene or cycloalkyl in said residue is
substituted one or more times, preferably one to three times, by OH,
OCH3, COOH, 0000H3, NH2, NHCH38 N(OH3)2, CONHCH3 Or CON(CH
3)2: 12 or their stereoisomeric formsand/or their tautomeric forms and/or
haiot%er{r pharmaceutically acceptable salts. In a preferred embodiment of the
greSent disclosure Rl is I-1, the compound is thus characterized by the
(C4-foppmiidal (11) (11) In another embodiment Ri is OH, the compound is thus
o %l?%?cterized by the formula R4 R5 R.3 NR6 OH R8(R2)n The tautomeric
(C1- [&/2186 5 embodiment of the present disclosure. WO
OH, 2008/077550PCDEP2007/011163

O-R”,

MNH2,

WNHE",
NR™R” or
NH-C(O}-R",

Ry is

M,
halogen,
hydroxy,
CH,

 (C1-Celalkyl,
R,

(C1-Cglalkylens-R’;

Rsg is

H,

halogen,

CN,

NO»,

(C1-Cg)alkyl,

(Co-Cglalkenyi,

R,
(C1-Cglalkylene-(Cg-C1plaryi,
(C1-Cglatkenylens-(Cg-Cg)aryt,
(C1-Cglalkylene-({C5-C+ aheterocyclyl,



13 in a further embodiment P1 is NH2 and the compound has the formula
(IV) (IV) R1is preferably H or OH. R3 is preferably H, halogen,
WD EIRY lene-R', O-R" or NHR". More preferred, R3 is 10*ErateiRI11163
Most preferred, R3 is H, NH-(C5-C6)heterocyclylor NH-phenyl, especially
preferred are H, NH-(C5-C6)heteroar)9 containing one or more N atoms or
NH-phenyl. Most especially preferred, R3 is H. Examples of R3
substituents are  15Preferably, R4 is H, halogen or (C1-C6)alkyl. More
cﬁ(mf@@@é}’éﬁ%iﬁ, halogen or (C1- C4)alkyl. Most preferred, R4 is H.
Preferably, R5'is H, halogen, CN, (C1-C6)alkyl, (C2-C6)alkenyl, R',
NH2 NH-(C6-Ci &aryl or (C1-C6)alkylene-R'. More preferably, R5 is H, halogen,
M- Ci-C6)alkyl, WO 2008/077550PCT/EP2007/01 6 14 (C2-C6)alkenyf, R’,
- NH-(C6-Clo)aryl or (Ci-C6)alkylene-R'. Most preferably, R5 is H, halogen,
NH-J0tHC6)alkyl, (C2-C6)alkenyl, (C6-C10)811-}di NH-(C5-C1C)aill
MM S(51- 2)alkyl-(C6-C10)aryl or (C5-Cio)hetercaryl. Especially preferred, RS
8 Halogef ¥henyl, (C1-C6)alkyl, (C2-C6)alkenyl, (C6-C1p)aryl or
NH-JE5586)heteroaryl. Most especially preferred RS is H, halogen, methyl,
ethyl, vinyl, phenyl, thienyl or pyridyl. Examples of R5 are hydrogen,
NH-CH{abr6; eflenaftromo iodo, methyl, ethyl, vinyl, phenyl, thienyl or pyridyi,
NH-C@H” ,nitro, (p-methoxy)-phenyl, N-aniline, benzyl, 2-propenyl, sbutenyi,
c}l" ropyl, tetrazol, amino, 4-methoxy-aniline or N-acetyl, preferably
C(Ohydfugefficflazoro, chloro, bromo, iodo, methyl, ethyl, vinyl, phenyl,
oo @igrél?/l or pyridy!. More preferred, R5 is H, halogen, methyl, or ethyl, most
(©) féfred R5 is H. Preferably, R6 is H, (C1-C6)alkyl, R,
C{OMELCH)akene-(C5-010)aryl, (01-C4)alkylene-(C3-C8)cycloalkyl,
(C1-C4)alkylene-(C5-C10)heterocyclyl, (C1-
15C6)alkylene-0-(C1-C6)alkyl, (C1-C4)alkyle.ine-C(0)-(C5-C1
Rg is0)heterocyclyl, (C1-C4)alkylene-C(0)-(06-C10)arYl,
(C1-Cé6)alkylene-C(0)NRCIi-C6)alkYl12, (C1'
C6)alkylene-C(0)NH-(C1-C6)alkyl, (Ci-C6)alkyiene-C(0)0-(C1-C6)alkyl,
R,
(C1-Cglalkyl,
{Cq-Cglalkyiena-R’,
{C1-Cglalkylene-0-(C4-Cglalkyl,
(C1-Cglalkytene-O-R/,
(C4-Cglatkylene-CHIR]p,
(C1-Colalkyiene-C{O)-R,
(C14-Cpglalkylene-C{O)NH>,
(C+-Cglalkvlene-C(ONH-R,
(C1-Ceglalkylene-C(OINH-(C1-Cg)alkyl,
(C1-Cglalkylens-C{OIN[(C 4-Cglalkyllp,
(C1-Cglalkylene-C(OIN[R I,
(C4-Cglalkylene-C{O)0-{C1-Cg)alkyl,
C(O)O-(Cq-Cgalkyl,

C(O)CR



10

15

20

25

C(0)0-(C1-Calkyl, C(0)(C1-C6)alkyl, C(0)R', C(O)NH-(C1-C6)alkyl,
C(O)NRC-iC6)alky1J2, or C(0)(C1-C6)alkylene-R'. 20 In a further preferred
Yehigodivent Rb is H,(C5-Cio)heterocyclyi, (C3-C8)cycloalkyk4e8¥sdn7/011163
)aryl, (C1-C4)alkylene-(C3-C8)cycloalkyl,
(C1-C4)alkylene-(C5-C10)heterocyclyl, (C1-04)alkylene-(C6-C10)aryl,
(C1-  C6)alkyle.ne-0-(C1-C6)alkyl, 8
(C1-C6)alkylene-C(0)N[(C1-C6)alkY112,
C(Q‘@%—@%ﬂ%}?ne%qomH-(Cl-C6)aIkyI,
(01-Cb ene-C(0)0-(C1-C6)alkyl, C(0)0-(C1-C6)alkyl, C(0)(Ci-C6)alkyl,
C{OE(0)-( Cs-C10)heterocyclyl, C(0)(C3-C8)cycloalkyl, 0(0)NH-(C1- 06)alkyl,
. (O%Q)“@[B(Qﬁ%alkyl]z, C(0) (C1-C6)alkylene-(C3-C6)cycloalkyl, 0(0)
“{C1- 3a Bhe: C5-C10)heterocyclyl, or C(0)(C1-C6)alkylene--
C{O(@8rC10)arYli WO 2008/077530PCT/E 2007/011163 15 In a further more
rred embodiment R6 is H, (Ci-C6)alkyl, (C3-0O8)cycloalkyf,
c(© %i%ﬁ%ép%%ciyl, (C5-C10)a71, (C1-C4)alkylene-(C3-05)cycioalkyf,
oi(e} 01 ékj;%lygg -’(C5-C10)heterocyclyl, (01-04)alkylene-(C6-C1D)aryl,
(C1- C6)alkyiene-0-(Ci-C6)alkyl, (Ci-C6)alkylene-C(0)NH-(C1-C6)alkyf
CLOUXO-CB)alljieteBR(Q)N[(C1-C6)aikyil2, C(0)0-(C1-O6)alkyl,
Ci-C6)alkyl, C(0)(C3-05)cycloalkyL, C(0)-(C5-Cip)heterocyclyl,
‘W@%Q%i%%ﬁ l; C(O)N[(01-C6)aikYI12,
C(0)(Ci-C6)alh4ene-(C3-C8)cycloalkyf
R . C(0)(C1-Co6)alkylene-(C0O-C10)heterocyclyl, or
7 :bC(O)(C1-06)aIkerne--(C6-CiO)aryI. 10In an more preferred embodiment
H, R6isH, (C1-Cé6)alkyl, (C3-C8)cycloalkyl, (C6- CiD)aryl,
halo (C1-C4)alkylene-(C3-C8)cycloalkyl,
gi%f?k-O4)alkylene-(C5-ClD)heterocycIyI, (C1-C4)alkylene-(C6-C10)aryl,
CH, (C1-04)alkylene-0-(C1-C4)alkyl, C(0)(C1-C6)alkyl, C(0)(C3-C8)cycloalkyi,
NO» C(0)-(C5-C10)heterocyclyl, C(0)(C1-C4)alkylene(C5-C10)heterocyclyl, or
'‘C(0)(C1-C4)alkylene (C5-C10)arYl. 15 In an even more preferred
(C1-CagpRdiment R6 is H, (C1-C6)alkyl, (C3-C8)cycloalky;
20(Ci-C4)alkylene-(C3-C8)cycloalkyl; (C1-04)alkylene-(C5-C1
C}“(G1))q%§iéf'&<))6yclylwherein heterocyclyl is unsubstituted or substituted one or
} imes, preferably one or two times, by (C1-C4)alkyl;
(€2 dEn%lji)%é??l%ﬁn(ﬁylene-(CG-ClO)arYI wherein aryl is unsubstituted or substituted
R’ one or more times, preferably one to three times, by halogen, (C1-C4)alkyl
cially CH3.or CF3, 250-(C1-C4)alkyl especially OCH3,
m"%%%%%’l%ﬂ%f%ﬁ‘ siudidly S(0)2CH3 or SO CF3, or S02-N
(C1-CalekNRE1E06)alkyll2 especially S02-N=CH-N(CH3)2; C(0)(C1-C6)alkyl,
referably C(0)(C1-C4)alkyl, C(0)(C3-C6)cycloalkyl,
CHOGdf05E8jketerocyclylwherein the heterocyclyl is unsubstituted:

NH2,
NH-R,

NH-SOoH,
NH-502-(C1-Cg)alkyl,
NH-S50,-R’,
S09-NHo,

SOy-NHR,
NH-C(0)-(C1-Cg)alkyl,
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C(0)(C1-C4)alkyie6-C10)heterocyclylwherein the heterocyclyl is

Wihsubstitsted; Or 0(0)(C1-C4)alkyiene-(C6-Cio)aryl wherein the abkis o1+ 143
unsubstituted or substituted one  or more times, preferably one to three
times, by halogen; 5 wherein a (Ci-C4)alkyl or (C-1-06)alkyl residue is
unsubstituted or substituted one to thrée times, preferably one or two
times, by a group independently selected from OH, halogen, NH2,

, m@lﬂ%ﬁ%?’) or N(CH3)2, a (Ci-C4)alkylene residue is unsubstituted or
ubstituted once by amino or N(CH3)7 10and a (C3-C8)cycloalkyl residue

CLOB insubsiittited-or substituted once by NH2, In another especially
ferred embodiment R6 is (C1-C6)alkylene-C(0)NH2,
CQQ}%EC%)aIkerne-C(O)NH-(Ci-CG)aIkyI,
C{OIB{C3-Cg)alkylene-C(0)N[(Ci-C6)alky1}2, C(0)(Ci-C6)alkyl, preferably
C(0)(C1-C4)alkyl, C(0)(C3-C6)cycloalkyl, wherein the cycloalkyl is
unsubstituted or substituted once by NH2,

Rg isGHOhEGRr&:Biheterocyeiyiyyherein the heterocyclyl is unsubstituted;
20C(0)(Ci-C4)alkylene-(C6-C1o)heterocyclylwherein the heterocyclyl is

unsubstituted; C(0)(Ci-C4)alkylene-(C6-C10)aryl wherein the aryl is
n is UNSupstituted or substituted one or more times, preferably one to three
) %imes,,i by halogen; wherein a (Ci-C4)alkyl or (C1-C6)alkyl residue is
mis ingubstittfed 8 Substituted one to three 25times, preferably one or two
times, by a group independently selected from OH, halogen, NH2,

. H( é) o) é‘ H%}Z, a (C1-C4)alkylene residue is unsubstituted or
s )Y : .
-e dglu rs%}t-gj éd{%% j\% fino, NH(CH3) or N(CH3)2: Or is (C1-C6)alkyl,
wherein alkyl is substituted once with amino. WO

2008/077550PCDEP2007/011163 17
wherein

R'is
(C3-Cgleycloalkyt,
(Cg-Cqp)heterocychyl,

(Ca-Cqplanyi;

R" is
(Ca-Cgleycloalkyl,
{C5-Cqp)heterocyclyl,
(Ce-Cqplaryl,

(C4-Cglalkyl,
(C1-Cg)alkylene-R’,
(C1-Cglalkylene-0-(C1-Cglalkyl,
(C1-Cgalkylene-O-R’, or
(C»;»C@)aikyfene—NRXRy; and
wherein Ry and Ry are independently of each other
(C1-Cglalkyl,
(Cs-Capiheterocyelyl,
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More preferred R6 is C(0)(Ci-C6)alkyl, preferably C(0)(01-C4)alkyl,
wherein the alkyl is unsubstituted or, preferably, substituted one to three

wimmess/preferably one Or two times, most preferably once, byP?‘:ﬂEﬁ’}'iB’nmm .
independently selected from OH, halogen, NH2, NH(CH3) or N(CH3)2; |

C(0)-(C5-C6)heteroc;yclyi wherein the heterocyclyl is unsubstituted;
0(0)-(C3-06)cycloalkyl, wherin ccycloalRyl is unsubstituted or substituted
by amino, or C(0)(Ci-04)alkylene-(C6-010)aryl wherein the aryl is phenyl

0o ﬂh@% is, unsubstituted or 10substituted one Or more times, preferably one
o] rerg"times, more preferably once, by halogen and wherein the alkylene

(C 1-Synsypstituted or, ?Fﬁ@gg@@jx, bstituted once by amino, NH(CH3) or
N(CH3)2. Especially preferred R6 is H, (Ci-C6)alkyl or

(C1-ta3=tsieyetsalkyl: in)aneven more 15especially preferred embodiment
Cre ' ) ref y L u%st'tuted (Ci-C6)alkyl or preferably unsubstituted
(1 ?&%@g;c%lﬁm 'ilt;l%iﬁ ?%ferred R6 is H. In a embodiment of a
(C»;-@gmpqu@deog&gtm@%@@ﬁéjs not tert-butyloxycarbonyl. As examples for
these embodiments, R6 is hydrogen, methyl, ethyl, propyl, isopropyl,

(C1-Somineana-hlifsCmedpitipropyl, butyl, pentyl, 3,3,3-trifuoropropyl,

¢ A4 4uuor {;tt.lm r a,substituent selected from the group consisting of

(1 T [}eaggteﬁgk%tﬁ gérgdt%}s%\% é?g%fz}gifond is connected to the N-atom of the
ring. 10 Preferably, R7 is H, halogen, CN, (Ci-C6)alkyl, 0-(Ci-C6)alkyl,

2-C6)alkenyl,.R" ar (Ci-C6)alkylene-(C3-C8)cycloalkyl. More preferred,

R iig,ﬁh%fggfﬁc%\ﬁih%ﬂ%ﬂ%%%@%@ Kcrangsanomyorat
be sutyalapeepyherdGad=6 r ef \ i flu c

Promo, methyl, ethyl, meﬁ%,%ﬁ%?ﬁéé%?%%ﬁI@,Z)c@gbﬁfo%{ﬁ?th%egr% 3
N{CHsRirtyl? WidStes pe Gambi Siefieized R7 Is H, fluoro, chloro, bromo, methyl,

propyl or methoxy. Most preferred R7 is H. WO

2008/077550PCTIEP2007/011163 20 R8 is preferably H, halogen or
Wherqiio4yaligiem Gre torEtgmédy) R8a e G, darnegtiv anethys Mast ited one or

Ry ferred R8 is H. Preferably, R2 is HT halogen or (Ci-C4)alkyl.
more F"F%esfgclasrriaj fl{/ia P%H or (Ci-C2)alkyl. 5More preferred, R2 is H, methyl or

ethyl. Most preferred R2 is H. R2 may be bound to
wherein in residues R3 to Rg (Cg-Cag)aryt and (C5-Cqp)heteracyclyl are unsubstituted

or substituted one or more times by suitable groups mdependently selected from
halogen, OH, NO2, N3, CN, COHC1-Cglalkyl, C(O)(C-Cgaryl, COOH, COO(C4-
Cglaikyl, CONHo, CQNH(C1—CS)aEkyI, CONH{C1-Cglalkyl]lp, (Ca-Cg)eycioalkyl,
{C1-Cpalalkyt, (C1-Cg)alkylens-OH {C1-Cplaikylene-NHs, (Cq—Ca)aikyEene—NH(Cjw
Cglalkyl, (C«;—Cg}afkyieﬂenm[((};—Cg)alkyl]z, (Co-Cglalkenyl, (Co-Cg)alkynyl,
O-(C1-Cglalkyl, O-C(O)«(C1-Cglalkyl, POgzHo, SO3H, SO2-NH>, SOaNH(C1-Cglalkyl,
SO2N[(C1-Caalkyllz, S-(C+-Cglalkyl, S0-(Cq-Calalkyl, SO2-(C1-Cyalkyl,
SQ2-N=CH-N[(C4-Cg)atkyl]p,

CINH)(NH2), NH2, NR-(C 1-Cg)alkyl, NI(C 1-Cglalkyllp, NH-C{O)-(C1-Cg)alkyl,
NH-C(O)O-(C1-Cgalkyl,

NH-502-(C1-Cgalkyt, NH-SO2-(Cg-C 1giaryi, NH-S02-(Cs-Cqp)heterocyclyl, N(C -
Cplalkyl-C(O)-(C1-Cg)alkyl, N(C1-Cgalky!-C(O)O-(C1-Cg)alky!,
N{C1-Cglalkyl-C(O)-NH-(C4-Cglalkyl],
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any carbon atom of the ring including the position where the linker group L

is bound. Preferably, nis 1, 2 or 3. More preferred, n is 1 or 2. Most
Wieetewet'ssis 1. 10Preferably mis 2,3 or 4. More preferred s 3o407/011163

another embodiment m is 1, 2,4 or 5. The linker group L may be bound to

the ring in any position via a ring carbon atom. In a preferred embodiment

m is 3 and L is attached to the 4-positioh of the piperidine ring R,.-6 (R2)n

or L is attached to the 3-position of the piperidine ring R6 ( 2)n In an

jall bodiment, L is attached to the 4-position of th
s B o2 N 2o i EIBAG Aot HEREL. 1o 0 mothylene.
O-(Drethysangceicpreterably Q-n another preferred gmbodiment L is

0-methylene or 0."More preferably, m'is 3 and'I. is'0-methylene,

{1 "@@ﬁ'ﬂﬁ@%@%%ﬁaﬁ%w%mmp@sﬁG@Qf_@@@PQE@iﬁi@ﬂ@@ﬂgq Whheterocyclyl,
[ 240 R8 an alkyl or.alkylene can optionally be supstituted one or
o e b KRB, rTRrAuIT HSY 3 AW S SRR gnree

more ti
timestree tmes bydalegenasleced amshlorogdiomq hyk 3@!5«5’30-&:@ -Cg)atkyl,
y

substituted by fluor once or more, e.g. being perfluorinated- Prefera

(©1-Halggen ST HVoreCmirbirbdiHR allid oftalkyleh@ ints, alogenated:) (C ;-
i , 31y d R8 alkyl, alkylene. loalkyl
R IR e e AT v SR

optionally oneor

or Oiiteferdintyrfeelf 15142643, COOH, COOCI-13, NH2, NHCHS3,
leéz, CONHCHS3 or CON(CH3)2. If substituted, the number of
itordn

N(C. C 13 or !

or W%%Bg% its 1§ FrtPal TRdvEEIp Il ded By 4 Phéfer graterpiyricoD2uniti
bei \ f Ikylene or cycloalkyl is not

wher ﬁ‘g;ﬁ ENCHEIRRE ﬁﬁ§%y%%§%%%% Wit the ﬁ(%l @éms the oxygen

substituted. More preferab ne or cycloa
atomg eritisdiask&erably in 114, RS, 117 and R8 an alkyl, alkylcne or

and WN@!L@&i 5@%5&@&%}% r_] ) 6! l7.and 118
an alkylﬁkg:kylcne or cycI?ﬁ(%%%g&%tiﬁ%%e(ﬁ@%@’g%r%écls_Z:'g Ogﬁ e%‘emcycly{
SroURBRIAITRERE o ther srekeiittisdiysanesorieohmterearcall ob theigrayBfousn:
contained in the compounds of formula (I) can independently of each
ther haye any of the preferred, more preferred or most preferred
and V\gbef

fiflofiddithe Golipidpdcificdabolet anydriootGeoria ofthé and
wherSRERE denaiatiens whia gte,camidse by e definiions of the groups

and specified above, all combinations o prelggrred definitions, more
{C1-Gaafetred or most preferred and/or specific denotations being a subject of

© _dhgj C\?é%sa%tldisclosure. Also with respect to all preferred embodiments the
SREEIGSTEhcludes the compounds of the formula (1) in all stereocisomeric

(C 1-Clgrams,mk mmixtures of stereoisomeric forms in all ratios, and their
pharmaceutically acceptable salts. WO

(C1-Caonsuers5onCT/Ep2007/011163 22 The term "™.-" in the exemplified

Coae Q,ﬁ&iﬁggng vide supra marks the point where the subsfituent is attached,
(1 C@L}rjuc me%g)s, dr example, for a R3 substituent Cr

(C4-Cgjalkylene-CHI[R o,
(C1-Cglaltkylene-C(O)-R,
(C1-Cglalkylene-C(O)YNH»,
(C1-Cg)alkylene-C(CINH-R’, or

(81—C@)aikyiene-C(O)N[R’]g;

alkyl, alkylene or cycloalkyl in said residue is substituted one or more times, preferably
one to three times, by OH, OCHgz, COOH, COOCH3, NHz, NHCHg, N(CHa)o,
CONHCH3 or CON(CH3)o

3



and rrtis 3 and R1 is H a compound of the forrnula Cl RziR

1-11-71-1NR6 1\v-' R 7 R8 A preferred embodiment is a compound of the
formula (I) wherein 10 R1 is H or OH; R2 is hydrogen, halogen, or
(C1-C6)alkyl; 15R3 is H, halogen, (Ci-C4)alkylene-RI, O-R" or NHR": R4 is
H, halogen or (C1-C6)alkyl; R5is H, (C1-C6)alkyl, halogen, CN,
(C2-C6)alkenyl, (C6-C10)aryl, NH-(06-C10)aryl,

len 6- aryl, (05-C eferoc cI lor
zr %%(P&e‘i%%e negc%(é-r&s ??3 e{r?i)cycaiytfmﬁ\?/‘@ orms){cm for their pharmaceutically

2 081077550PCT/EP2007/011163 23 R6is H,

| ; )alk Ien C1-Cg)
A B TR e
a%‘i 8%%] ehelt R (Cl C6)alkylene-C(0)NRC -C4)alkyl)2,
C(0)(C -C4)alkyl or (Cl CQ, alkylﬁne C(O)N[R".12, 5C(0)0-(C1-C6)alkyl,

C(0)(C1-Ce)alkyl, C )(03 ""E-. %alkyl C( a\l; (01 C6)alkyl,
C(0)NRC1-06)alky AONCL-EE)aHylane-C3 )Cyc..uoalkyl, C(0)
(C.1-Co6)alkylene-C6.-C ﬁ: iyl qQr0O %)alkylene (C6-C
10)a71, R7 is H, halogéhyCl (&= ~Q-(0£06)alkyl, (C2-C6)alkenyl
or R’ ] VR,

H RS 2'n

(1)

In another embodiment R is OH, the compound is thus characterized by the formula

(1)

The tautomeric form is also an embodiment of the present disclosure,
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10 Rg is H, halogen or (C1-C6)alkyl; mis 2, 30or4 15nis|,2or 3,and L is
0, 0-methylene or 0-ethylene: or their stereoisomeric and/or tautomeric
Warmssaridder their pharmaceutically acceptable salts. A furth%gﬁyg;%(%” 163

embodiment is a compound of the formula (I) wherein R1 is H or OH; R2
is H or (Ci-Ct)alkyl; R3 is H, halogen or NHR", wherein R" is defined as
above; R4 is H, halogen or (C-1-O4.)aﬂ<§/l; WO
20081077550PCLEP2007/16 24 R5 is H, (Ci-C6)alkyl, halogen,
(C2-C4)alkenyi, (C60 aC -C6)alkylene-(C6- Cary! or (O5-C1
oTheterocyclyl; R6 s H, (C3-C8)cycloalkyl, (Ci-C8)alkyl,

ina ée@"@ﬁ)%w@m(@%oa)ww ABCH-CHalylene-Ri:CHR) (L1 alkyl,
C(0)(Ci-Co)alkyl, C(0)(03-08)cycloalkyl, C(0)-(C5-C10)heterocyclyl,
0(0)NH-(C1-06)alkyl, C(O)NRCi-C6)alicy112,
C(0)(C1- C3)alky|ene (C3- %gcyclﬁgkyl C(O)(C

Ikylene--(C6-Ci O)aryl,
y 02 -C6)alkenyl or R’;
'2,3 415/)5 ZorB and L is O;

10R7 is H halogen CRE
R8is H, halogen or (Ci-§
n

(1)

R4 is preferably H or OH.

Rz is preferably H, halogen, (C1-Cyq)alkylene-R’, O-R” or NHR". More preferred, K3 is
H or NHR”. Most preferred, Rg is H, NH-(Cg-Cg)heterocyclyl or NH-phenyl, especially
preferred are H, NH-(Cs-Cg)heteroaryl containing one or more N atorms or NH-pheny!.
Most especiaily preferred, Rais H.

Examples of R substituents are

O
Y Y,

Preferably, R4 is H, halogen or {C4-Cg)alkyl. More preferred, R4 18 H, halogen or (C1-
Cy4)alkyl. Most preferred, R4 is H.

Preferably, Ry is H, halogen, CN, {C4-Cglalkyl, (Co-Calalkenyl, R/, NH-(Cg-C1g)aryl
or {C4-Cglalkylene-R'. More preferably, Rs is H, halogen, {C1-Cgalkyl,



10

15

20

25

or their stereoisomeric and/or tautomec forms and/or their

harmaceutically 20acceptable salts. An especially preferred embodiment
g 3"¢8hipolnd of the formula (1) wherein R1 is H or OH; 25 REEPYH07/011163
(Ci-C4)alkyl; R3 is H, NH-(C5-C6)heteroaryl or NH-phenyl; 30R4 is H,
halogen or (C1-C4)alkyl; wo 2008/117/550PCT/EP2007/011163 25 R5 is
H, (C1-C4)alkyl, halogen, (CI- 4)alkenyl, (-010)aryl, (Ci-C2)alkyl- (Cs-Ci
O)aryi or (05-C6)heteroaryl; R6 is H, (C3-08)cycloalkyl, (0i-C8)alkyl,

(Co-(GiraBalkyleneaRl- CEOXGI Ky @ glo : ISP
° 0)heterocyclyl, C(O)(c:i-c::>,‘)%1(f|€§}line-k (65@%)#&‘?3%36&%%&@%&& RE i,
58 lglerie-zcE . (CaR0 f6 M haléde OBy (FCA)alkyl

h&iegﬁﬁ) i
C _%@A, A[)ﬁiléiyb i i-04)al g i, phenyl, 10cyclopropyl, (C5-C6)heteroaryl;
1 igﬂ%i, alog %) (%er}’gg?!gg )élf‘("’yT;(ilng’}'%sﬁ %x’i i%sig?%%ﬁgiﬁ gr%% g Heif
halogteredisameliC;atd/eniautarsens farms,andigrdh r&?%m@g%gﬁié‘[emm
" 20acceptable salts. In a embodiment a compound of formula(l) IS not

oSt TR BRBERE b6y 12 halppaiminetisdgainplindgdxpiethylyhieny! or
nyrigperidine or
_ (2S)-1-tert-butm(ycarbony1-2-(2-(1-amino-isoguinolin-6-oxy)ethyl)-pyrrolidi
Exarles 5 R 5 th By ¢mestif entof e icompoantd of-formuatih watarininy!, shervi,
thienyl or pyridyi nitrile, nitro, {(p-methoxy)-phenyt, N-aniline, benzyl, Z2-propenyl, s-
butenyl, cyclopropyl, tetrazol, amine, 4-methoxy-aniline or N-acetyl, preferably
hydrogen, fiucro, chloro, broma, iodo, methyl, ethyl, vinyl, phenyl, thienyl or pyricyl.

More preferred, Rg is H, haiogen, methyl, or ethyl, most preferred Ry is H.

Preferably, Rg is H, (C1-Cg)atkyl, R, (C4-Cyglalkyiene-(C5-C4plaryl,
(C1-Cyqlalkylene~(C3-Caieycloalicyl, (C1-Cylalkylene-(Cs-C1piheterocycivi, (Cq-
Cglakylene-O-(C4-Cglatkyl, (C1-C4)alkyiene-C(O)-(Cs-C4p)heterocycivi,
(C1-Cylalkylene-C(O)-(Cx-Caglaryt, (C1-Cglalkylene-C(O)N[C1-Cg)alkyily, (Cq-
Cglalkylene-C{O)NH-(C1-Cgalkyl, {C1-Cglalkyiene-C{OY0O-(C1-Cg)alkyl,
C(O)0-{C1-Cglalkyl, C(ONCT 1-Cglalkyl, C(OJR,, C{ONH-(C1-Cglalkyl, C(OIN[(C-
Cglakyllz, or C{O)(Cq-Cglalkylene-R’.

In a further preferred embodiment Rg is H, (C1-Cglalkyl, (C5-Cqg)heterocyaiyl,
(C3-Cgloycioalkyl, (Cg-C1p)aryl, (C1-Cylalkylene~(C3-Cgicycioalkyl,
(C4-Cqlalkylene-(Cs-C1p)heterocychyl, (C4-Cylalkylene-(Cg-Cqplaryl, (C4-
Cglalkylene-0-(C4-Cglalkyl, (C1-Cglalkylens-C{OIN[(C¢-Cg)alkyll, (C1-Cgralkylene-
C{OINH-(C1-Cglalkyl, (C1-Cajalkylene-C(O)O-(C 1-Cg)atkyl, C(O)O-(C4-Cglalkyl,
C(OHC4-Cglakkyl, C(OM( Cs-Cqplheterocyclyl, C(ONC3-Cg)eycloalikyl, C{O)NH-(C4-
Cglalkyl, COWN[(C1-Cglalkyl]n, C(O} {Cq-Cgjalkylene-(C3-Cgicycloalkyl, C(O)
{C1-Cglalkylene- C5-Cqg)neterocycly!, or C(OXC1-Cglalkylene-~(Ca-Cqplaryl:
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R1is NH2 or OH; R3 and R8 are H; R4 is H when R1 is NH2 or R4 is H or
bromo when R1 is OH; R5 is H; R7 is H or methyl; mis 2, 3, or 4; L is O;

wiRGriggnotHy pyrrolyl, methyl, hydroxypropyl, or phenylmethy%lg%@gb%gn 3
phenyl group 30is unsubstituted or substituted by methanesulfonyl, a

methyl, fluoro, or methoxy. 26 In a further embodiment, the present
disclosure relates to a compound of fdfnula (1) selected from 8.7-Ch
loro-6-[1-(2-methy | amino-acetyl)-piperidin-4 -yloxy]-2H-isoq u inol
ina y&%oneﬁ10.641-%2:Amino-3,3-,dim%th I-but rill)-piperid n-4-y 1
oxy] 7 -CHiBTo BB SIS 60 FIRGPRAITEBhE 618 B[ 14 - Amateprisongigys oaliyt,
(Cs-Derith8rd-yiguyl 7-eh.loro-21 -lrisequing 1uinrl-one~12-6 -Am
- inﬁgmethﬁﬁﬁbiﬁ%—%ﬁiﬁgiz-gﬁ-ylo%é]f-g -%F?To gi%ﬁg?ﬁé%é ﬁ?é n-
(© 1-¢opdagne4inS) 2 heimobutrty 1)pigeric ndyloxyl ehjproiktsoqu

ino.lin - 1-one, 14
G 5 Kt B e SN AT R i s = e
R S T
& }7{_’?@'{511%,%} Heraimethylahiio-deeit) Piperidimjidr2Hkistdguinolin-

O ot 55 RO e ke Coyolkyiens-(Ce-C i heterocychy

or COHIMHS)RAmina2-phenyl-aratyl)-piperidin-4-yloxy]-7-ehloro-2H-isoqu
inolin- 1-one, 19.
6-[1-(1-Amino-cyclopropanecarbonyl)-piperidin-4-yloxy]-7-chloro-2H-iso

in anquthel fhetbr@RBembodiment Ry is H, (C4-Calalky - vl (Ca-
70.6414(8)-2-Amino?péﬁg%oy?)%iperi(diﬁ\-4§§y)lg>i<y§"]g-' _%ﬁgr%)_%_i?saéaﬁlmgf@
C10)avh {rieCaradeipnesiCaAminydotiohldforshuealid)epmpion C 1 heterocychyi,

(C1- PRI AN A R - ARSI 228 sateyt, C(0)(C1-Capaiy
C{ONCx-Caleycloalkyi, C{O)-(C5-Crpiheterocycivl, C{OY}C4 -Cg)alkylens-
(C5-Crp)heterocyclyl, or C(ONHC -Cg)alkyiene-(Cs-C1g)aryl.

in an even more preferred embodiment Rg is

H,

(C1-Ce)alkyl,

(Ca-Cgleycioalkyi:

(C1-Cylalkylene-(C3-Cg)cycioalkyt;

(Cq-Cylalkyiene-(Cs-Cqpiheterocycly! wherein heterocyclyl is unsubstituted or
substituted one or more times, preferably one or two times, by (C1-Cyg)alkyi;
(C1-Cylalkylene-(Cg-Cqp)aryl wherein ary! is unsubstituted or substituted one or more
times, preferably one to three times, by halogen, (C1-Cylaikyl especially CHg or CF 3,
O-(C1-Cylalky! especialiy OCHgy, S02-(C4-Cyqlalkyl especially S(O¥pCH3 or SO»CFa,
or SOz-N =CH-N[{C 1-Cg)alkylly especially S092-N=CH-N{CH3)>;

C{ONC1-Cg)alkyl, preferably C{OYC1-Cy)alkyt,

C{O)Ca-Caleycloalkyl,

C(O-(Cx-Cgiheterocyclyt wherein the heterocyclyl is unsubstituted:
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23. 6-11-[(S)-2-Amino-3-(4-fluoro-phenyl)-propionyl]-piperidin-4-yloxy}-7-
ehloro-2H-isoquinolin-1-one, 24.
voe| 10(2rAmigo-acety1)-piperidin-4-yloxy]-2H-isoquinolin-1-on
6-|:|-((R)-2-Amino-pentanoyl)-piperidin-4-yloxy]-2H-isoquinoIigr?-%ﬁ-(})jglgiﬁeﬁ,‘fﬁ)é.1163
6-[14(S)-2-Amino-4-methy1-pentanoy1l)-piperidin-4-yloxy]-2H-i50quinoli
n-l-one, 27. 6- { 1-[(S)-2-Amino-3-(4-elﬁﬁ)ro-phen)Tl)-propi
onyl]-piperidin-4-yloxyl.-2H 28.
A41-(2-Methylamino-acetyl)-piperidin-4-yloxy]-2H-isoquinQlin-1-one 27
O A By eN o ARG AS F SR o Ry BssaGoRtcohefiutec:
or 30. 6414(S)-2-Amino-3,3-dimethyl-butyryl1)-piperidin-4-yloxy]-21 soquino |
in= 1 -ane, 31. 6-[14(S)-2-Amino-butyry1)-piperidin-4-yloxy]-2H-Isoquinol
C(O|E | B BT A AR PR PR ABE a2 e isoaiitted ore
or B kifieb- Q1340 §-Brik (Rl AIDRPRpIRgY)p, perid in-4-y
loxy]-2H-isoq u inol'in-l-one, 35. ’ ’
WREIBIA . ((S)-2-Amino-2-phenyl-acety1)-piperidin-4-yloxy]-21-1-isoquinol in- |
2 (Crong) sy P (R AminerranRy iralperit B sr I RHEI L Wl nres
_in-l-one, 37.
timesyBESeRtRInGIEREthI-enarioy 2)guiperitinetytakylRH-secednalm O,

halofehORg: 38y G IS 2Aming;3-(4-fluoro-phenyl)-prop
ionyli-piperidin-4-)%6xy 1-2H “f?széquinolin- 1 -one, 39. 641-(2-Am

a (C1n@@ﬁﬁéﬁﬁ?ﬁp’@;ﬁ@ﬁﬁ)%peﬁdﬁfm@@bmﬁﬁﬂtﬂéﬁmﬁﬁiwalni@;@e@m(CH 1)
40. . . i
and %3%%%&%%}’%@%‘@&;&5%5%@wa&gﬁsmeﬂaﬂa%%@@q@mim«-wh—a. or

their stereoisomeric and/or tautomeric forms and/or their pharmaceutically
n andgce éable s%lts. in another embodiment the present disclosure relates to
8 oM IUHAPoY BIFIGIEEH) SBRRYEB IR S [4-(7-Chloro-1-0x0-1.2
(C1-Cdilnyidy@isqdidplipB-yloxy)-piperidin-I-ylkacetic acid ethyl ester, 42.
4-(67-Chloro-1-oxo-1,2 -dihydro-isoquinolin-6-yloxy)-piperidin-I-y1Faceric
(C?"‘é@ Worene (@ 8RS Fo HortRiy!
(C1-GRdiRydro-isoayinglin:C Wpiperidin-I-y11-N,Ndimethyl-acetamide, 44.
) 2% 4-(7-Ch|oro-|-ox%l-116©g% L?Zp
CLONC1-Co)alkyt, preferably C{O)(C1-Cy)alkyl,
C{O)Ca-Cgicycloalky!, wherein the cycioalkyl is unsubstituted or substituted once by
NHz'
C{C}-(Cx-Criheterocyclyl wherein the heterocyclyl is unsubstituted:
C{ONC1-Cajatkylene-(C5-C 1 g)heterocyclyl wherein the heterocycly! is unsubstitufed:
C(O)(C1—C4)a§kyiene—(06—€31Q}aryi wherein the ary! is unsubstituted or substituted one
or more times, preferably one fo three times, by haiogen;
wherein

a (C1-Cyjalkyi or (C1-Cg)alkyl! residue is unsubstituted or substituted one to three

times, preferably one or two times, by a group independently selectad from OH,
halogen, NHp, NH(CH3) or N(CHg)»,

a (C4-Cy)alkylene residue is unsubstituted or substituted once by amino, NH(CH3) or
N{CH2a)o: oris

(C1-Cglalkyl, wherein alkyl is substituted once with amino.
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acetamide, 45.
2-[4-(7-Chloro-1-oxo0-1,2-dihydro-isoquinolin-6-yloxy)-piperidin-1-ylkN-met
WhAeEEtamide, or 28 46.2-[4-(7-Chloro-l-oxo 2-dihydro-isoquinalbzoo7/611163
-y11-N-propyl- acetamide, or their stereoisomeric and/or tautomeric forms
and/or their pharmaceutically accepta,p}e salts. In a further embodiment,

the present disclosure relates to a compound of formula (1) selected from
52. 6-(Azepan-4-yloxy)-21-1-isoquinolin- | -one, 53. 6-
((2)-(Pyrrolidin-3-yloxy)-2H-isoquinol in- | -one, 54. 6-((S)-Pyrrol
idin-3-yloxy)-2H-isoquinolin- 1 -one, 55.

MorspLRZE PR ASlbxy)-7-chloro-21-i-isoquinolin-1-one, 56.

C{Oe{R)Bynrolidinsgsyi )5 1 quinolin- | -one, 57.
{ E yrrgll in- 3y|§>§));) 7@?h oro- ZF(G?S,%%UInOIIO | -one, 58.

Wh"‘f‘ 61Mﬁétﬁfm43%@myw4hﬁlﬁfo}2 hivisBgaimpliscbaieidbone to three times,
prefeds %%%@%%MBX[%&?H (ﬁ? Fedishs '398@'% 0-J; O—o:e 9 Jepedently selected

imethy1-6 rrolidin-3-yLoxy)-2H-isoqUi
from @‘ﬂmﬁﬁ%ﬂW‘l@ ﬂ‘éﬁ@iﬁfﬁﬁ Qim%ﬁiﬁﬁlrlsoqumol in- | -one, 62.

L0 ) S RS ala - one

ethyl- yrrolldln 3"y oxS/') IS64din

CUO) a{c@amyamag@yrmwmw@mﬁzyp@@jr@sabbtmﬁwmlgu@s@ﬂ%&?by aming, or
6-((S)- -Benzyl-pyrrolidin-3-yloxy)-7-chloro-2H-isoquinOlin- | -one, 68.
GO repaifAsih® Qﬁqﬁéﬁﬁw piiasGUiDRIvL iBnEesy! which is unsubstituted or

subst?tu%%%r(%%ﬁe B% qlidjpsg-yimet 8@@) %Hré% ﬁmlrggrl:g olreop?r%‘fazrab ly once, by

hy1-6-((S )-pyrro |d||§1 3 yloxy H-isoqu nolin
haio@ﬂf\m%w@{m) Pyralidiace oy rureisdgdinolinreferbly, substituted once by
amino, NH{CHg} or N{CH3)».

Especially preferred Rg is H, (C1-Cglalkyl or {C3-Cgloycloalkyl. in an aven more
especially preferred embodiment Rg is H, preferably unsubstituted (Cq-Cglalkyl or
preferably unsubstituted (Cz-Cg)eycloalkyl. Most preferred Rgis H.

in a embodiment of 2 compound of formuta (i) R6 is not tert-butyloxycarbonyl.
As examples for these embodiments, R6 is hydrogen, methyl, ethyl, propy!, isopropyl,
3-methyl-butyl, 2-methyl-propyl, butyl, pentyl, 3.3 3-trifucropropy!, 4,4 4-trifiuorobutyt or

a subslituent selected from the group consisting of

= | of
Ci \
*\/(/\”/ *\/©\ 3 *\/©/
= | cl Ci Cl
F
N E
& J //_ w* F CH
[ |
F F

\ 7/



more preferabyl 55. 6-(Azepan-4-yloxy)-7-chloro-2H-isoquinOlin- | -one,
56. 6((R)-Pyn-olidin-3-yloxy)-7-chloro-21-1-isoquinolin- 1 -one, 57.

i ((8)Pyreolidin-3-yloxy)-7-chloro-2H-i50quin0lin- | -one, 58 s8+4A&6t:+/011143
idin-3-yloxy)-7-chloro-2H-isoquinolin- 1 -one, 59.
6-(Azepan-4-yloxy)-4,7-dimethy1-2H-isoquinol in- 1-one, 60.
4,7-Dirnethy1-6-((R)-pyrrolidin-3-y|ox3?)8211-isoquinol in- 1 -one, 99
61.4,7-Dimethy1-64(S)-pyrrolidin-3-yloxy)-2H-isoquinolin-l-one,
69.4,7-Dimethy1-6-(1-methyl-pyrrolidin-3-yloxy)-2H-isoquinolin-l-one, 66.
6-t(R)-1 -Benzyl-pyrrolidin-3-yloxy)-7-chloro-21-]1-isoquinolin-lI-one 67.

_ _ _ . - _ _ _ _ _ {,"" . . _ _
6 Benzyl-pyrrolidin-3-yloxy)-7-c \Lr)]\%o./ZI%\l oqumolln/l,\one, 68.

. 6+(Aze§%an-4-yloxy) 7-methy1-2H-isofuinolin-l-ofe, 69. 1, o
- B4(R):1- idin-3-ylmethexy)-: 1-1-isoqﬁiQo/IicLE\1-gne, 70.
7-Methy1-64(S)-pyrrolidin-3-yloxy)-21-1-isoquinolin-1-one, or 71.
7-Methyl-6-((R)-pyrrolidin-3-yloxy)-2H-isoquinolin-1-one, or their
stereoisomeric and/or tautomeric forms and/or the armaceutically

a ble salts further embgdim the pre sclosure relates
. ti[a co%pgugﬂ@ula (1) Seg@%?é%onp 72.
~_-BT14(8)-2-Amino=pfopyl)-piperidia- -yigxyi-zrﬁlis guipglin- 1-one, 73.

641-((S)-2-Amino-propyl)-piperidin-4-yloxy]-5-fluoro4-methyl-2H-isoquinoli
e, 74. 6-[14(R)-2-Amino-3-hydroxy-propyl)-piperidin-4-yloxyl-2
isoquipolin- 1-one, or 75.

R)-2-Amino--/h>§iroxy-propy -p ridil oxy.1-5-fluoro-4-methyl-
- iseguinolin- 7 or their stereoisomeric and/or utw@ms
andtor their pharmadeéutically acceptabté salts. erif esponding

to Cpd./Example number) As in any embodiment of the disclosure, in the
preceding embodiments which contain preferred, more preferred, most
prefefred or exemplary definitions of compounds according to the

sxeferred, most preferred definitions specified abpve or any one
the specific denotgtions which are comp@sed/% fts definitio
W\ =
F

376 specified above. ‘g~ 3
~3 3\ T I\ G
0=8=0 ﬂ O | O - g7
. !
l / * / {j’/ IS




Isoquinoline substitution pattern is numbered according to 111PAC rules:
30 All references to "compound(s) of formula (I)" hereinafter refer to
wormpeundés) of the formula (1). (11), (111), (I and (1V) as ibed
above, and their pharmaceutically acceptable salts, and/or to% %fxg#gzmm{mm
stereoisomeric forms, polymorphs and solvates. Physiologically functional
derivatives as described herein are ald§ included. Pharmaceutically
acceptable salts of compounds of the formula (I) mean both their organic
and inorganic saltsFas described in Remington's Pharmaceutical Sciences
(1Z~\gp{9e:di hjg/e 1418 (198p))~Because of the physical and chemical
stapility ind thé solubility, preference is given for acidic groups inter alia to
odium; potassium, calci mmoniunvsalts; preference is given for
basic groups inter alia to salts of malejc acid} fumaric,acid, succinic acid,
“halic acid, tartaric acid, @ethylsulfopié\ae'rdf}ﬁfdrb%éh oric acid, sulfuric
id, phosphoric acid or of carboxylic acids or sulfonic acids, for example
ydrochlorié?es, hydrobromides, phosphates;sulfates,
ethanesulfo !ates, acetates, lac¢tates, nraleates, fumarates, malates,
i gluconé:}tes,/allld\saltsof amino aeids, of nattral bases or carbox ﬂc acids.
9] w s e . - -,
The preparation of pharm,aceutlcallﬁi’a'i:peptable salts fI‘OéTIJ compolnds ot~
the formula (1) which are capable of salt formation, including their :
stereoisomeric forms, takes place in a manner known per se. The
Uthegbipsoantsef tre formula (1) form stable alkali metal, alkaline earth metal
or optionally substituted ammonium salts with basic reagents such as
hydroxides, carbonates, bicarbontes, alcoholatggand ammonia or

«_ organic bases, fogréxample trimethyl- or triethyla; ihe, ethanolamine,
ﬁ’ﬁ&ﬁhﬂolaml or i 1ano ine; ra@pmet%hz?l/orgelse’ &ic amino acids,
. . L2
ofor e%amplel ine, ornithine @r argininé. Where the compounds of the
formula (1) have basic groups, stable acid addition salts can also be
ith strong aci!@,K Suitable pharmaceutically acceptable acid
pf the compodnds of the discléstye are salts of inorganic
aeids sueh hydfochletie.acid-hydrgbromic, phosphoric, O
| metaphosphoric, nitri S rgani acidsw%s, fg
O example, acetic acid“benzenesu#fonic, benzoic, citric. 31 ethanesulfdiiic,
fumaric, gluconic, glycolic, isethionic, lactic, lactobionic, maleic, malic;H ,
Wesulfonic, su@@m&ic, p-toluenesul lonic and tartaric acid. Salts with a
| pharmé%euticglly unacceptable anion such as, for example,

O trifluoroacetate ise-belong 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 example in vitro,

The asipistatip s bhestemspisiolgaioalynctionsl darlvates sedereln
10 refers to any physiologically tolerated derivative of a compound o fhe
formula (I) of the disclosure, for example an N-oxide, which on

Prefergamiﬁstﬁati@nha@egman@h&l(@p@gfag@g'Q}qm?leéf?egklma(@%'s_ QE%ME%’ or
ula ve

e “Céﬂg%}% or iﬁdirectly) a compound of the form [) or an acti
TeRetiehE | éf&ﬂ‘?@ﬁﬂ?ﬁ&é@i@ﬁ%tﬁ@fﬁfﬁ%@d@ﬂv@tidebéémm@@e Phodrugs
(C4-C iC u ISt cribed, for example, in 11.

T %ﬁ?ga gtjgll? C%l%?raf?& h?a(?rﬁ %%j%%@%%%g!ﬁc ERBFcdrugs can be
(C5-Conasipisiretl iMevote R utmpdunt of theatisclosure, Tess RregRyISMmay
= methoygelg}ﬁé es bena?tiv% ?r not. The disclosure relates to compound.s of the
Ot Hhula (Pt iy B Gy RB REHY Biiant aterieiseraetie Sonvis/whieterred
Ry is %@I@@@,rabmthmemmmixmm;pj,ar;e;@@@ﬁgpm%q Btkorred R is H.
diastereomers and mixtures thereof The compounds of the disclosure
may also exist in various polymorphous forms, for example as amorphous
and crystalline polymorphous forms. All polymorphous forms of the
compounds of the disclosure belong within the framework of the
disclosure and are a further aspect of the disclosure. If radicals or
substituents may occur more than once in the compounds of the formula
(1), they may all, independently of one another, have the stated meaning
and be identical or different. WO 2008/V7550PCT/EP20417/011163 32
The terms (Ci-C2)alkyl, (Ci-C4)alkyl, (C1-C6)alkyl, (Ci-C8)alkyl and the

correcennennndina alikeviene crithetitiiente are 1inderctond ac a2 hvvdrocarbnon




Halogen means fluoro, chioro, bromo or iodo. 20 (C3-C8)cycloalkyl groups
are cyclic alkyl groups containing 3, 4, 5, 6, 7 or 8 ring carbon atoms like
viay clepropyin cyclobutyl, cyclopentyl, cyclohexyl or CVC'OOCty'?‘é'%‘}ngga{,‘mm
also be substituted and/or contain 1 or 2 double bounds (unsaturated " ****
cycloalkyl groups) like, for example, cyclopentenyl or cyclohexenyl can be
bonded via any carbon 25atom. A (C62C10)afYi group means an aromatic
ring or a ring system which comprises two aromatic rings which are
fused or otherwise linked, for example a phenyl, naphthyl, biphenyl,
g ISR @Rﬁ?ﬁé‘*p%ﬁﬂﬂgg%ﬁéi%ﬁ Betadtbifal e indmistzat, iRdan-B-0bbyA, methy! or
ethyi0IQYEe: é%@f@éﬁﬁi%(ﬁﬁ-Cio)afy| group is phenyl. WO
2008/077550PCT/EP2007/01 | 163 33 A (C5-C1g)heterocyclyl group
means a mono- or bicyclic ring system in which one or more carbon atoms
e r more heterqatoms such as, for example 1, 2 or
e e St T 2 GbT AN L 5P Sl Ziomeron (Cr-Caraiky.
5 Morecomisinationso Wﬂﬁ@mﬁ%é@@‘fQM%w%hﬁ%@ﬁwy%ﬁ??s@é‘ﬁ’?a ARG nd to
bound at any positions, for 5example on the 1-position, 2-position,
any C?—?S&t%ﬂ,“ﬁ%é@ﬁﬁﬁ%iwm Hecpositiom vdpoesitioniokarmosition. is bound,

(C5-0 Oheterocyclylgroups may be (1) aromatic t= heteroaryl groups] or

Eﬁ.rgfe%)%§gtHr%tqd,.or S)Z: ixed aromatic/saturated. Suitable _
- CigThetetSeyelylgroa P IRERIER alridinyt! dzdbawipnziegidaizotyt
10benzofuryl, benzomorpholinyl, benzothienyl, benzothiophenyl,
zolyl zthjazolyl, benztriazolyi, penztetrazolyl, benzisoxazolyl,
P s oo R LT RO, CERGGHGIRRERGEn: m 1o 1. 2. 4 o1
quinazolinyl, quinoiinyl, 41-1-quinolizin I, quinoxalinyl, quinuclidinyl,
chromanyl, chromenyl, chromen-2-onyl, cinnolinyl,
The Hdecahydro%léinolinyl,dihydrofuro[2,3-bp_tetrahydrofuran, fury!, 15furazanyl
RS BRoliRN, PR Brisdratieylinmidazvlidivsitiomidazoting dmidazalis n -
prefertbbindazeth g oling, ingolizinyl, | indplyl, isobenzofuranyl,. .
15 isochromanyl, isoindazolyl, isoindao%,%%c%&:g%y%i%%ﬁ%’%%ﬁﬁy © mp%?tdme fing
(benzimidazolyl), isothiazolyl, isoxazolyi, morpholinyl, naphthyridinyi,
octahydroisoquinolinyl, oxadiazolyl, 1,2,3- 9)5@,diazolyi, 1,2,4-oxadiazolyl,
1,2,5-oxadiazolyi, 1,3,4-oxadiazolyf; oxaj‘d)lidir?yl, 200xazolyl oxazolidinyl,
pyrimidinyl, phenanthridinyly phenanthr Ijhyl, phenazinyl, phenothiazinyl,
phenoxathiinyl, phenoxazinﬁplhmylﬁgi?erazinyl, piperidinyl,
prolinyl, pteridinyl, purynyl, pyranyl, pyrazinyt/fyroazolidinyl, pyrazolinyl,
pyrazolyl, pyridazinyl, pyridonyl, pyridooxazoles, pyridoimidazoles,
. pyridathiazoles, pyridinyl, pyridyl, pyrimidinyl, pyrrolidinyl, pyrrolinyl,
orl ’Sﬁ%ﬁﬁﬂﬂ? BYFr Iﬂ?@é%h’h?ﬂibﬂjﬂéﬁ@ﬁiﬁﬁ@e{mydroisoquinolinyl,
tetrahydroquinolinyl, 6H-1,2,5-thiadazjnyl, thiazofyl, thiadiazolyl,
1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1;3;4-thiadiazolyl, thienyl, triazolyl,

Y
<

tetrazolyl and xanthenyl. Pyridyl st oth for 2-, 3- and 4-pyridyl.
Thienyl stands both for 2- and 3-thjenyl. Furyl stands both for 2- and
3-furyl. Also included are thga: r ing N-oxides of these

compounds, for example, 1*oxy-2-, 3- or 4#pyyjdyl. 30
20

In an especially preferred embodiment, L is attached {o the 4-position of the piperidine
rng.



WO 2008/077550PCT/EP2007/011163 34 Preferred examples of
(C6-C10)heterocyclyl residues are pyrazinyl, pyridyl, pyrimidinyl,
pyrazolyl, morpholinyl, pyrrolidinyi, piperazinyl, piperidinyl, thienyl,
benzofuryl, quinolinyi, tetrazolyl and triazolyl. (C-Cary | and (C6-Ci
O)heterocyclyl groups are unsubstituted or, if not stated otherwise,
substituted one or more times, prefeyably one to three times, by suitable
groups independently selected from halogen, OH, NO2, N3, CN,
in SOHGGEIR SOEHEOIN COA JOOCEEON: GRNHBL 0.
6)a ky CON[(C1C6)aIkyI]2 (C3 0 cycloalkyl f 1-C6)alkyl,
a.no (S%” ?@1 C%%IW@W@C PN {2 Mote preferably, m is3 and L is
O- }ﬁ@h@ﬁ)@@lﬁﬁ?m"ﬂ(@@@@ﬁlk&hc{% CHlkylenpNRGAARalyLLT,
(C2-C6)alkenyl, (C2-C6)alkynyl, 0-(C1-C6)alkyl, O-C(0)-(C1-C6)alkyl,
PO3H7, SO3H, S02-NH2, SO2NH(C1-C6)alkyl, SO2NRC1-C6)alky112 ,
In rSiDesG6) alkyk S0401! GERiKhSOR-(EldetB)alekubstituted one or more times
S02-NCH- Ni[(Cl -C6 a|kYII2 C(NH)(NH2), NH2, NH-(C1-C6)alkyl,
by RiFResICBTalR7D)E, N osilolees)aIRybsiBRad-eo)e- (@fec%wwy halogen
sele&bﬁ%ﬂd@ﬁdﬁﬁbﬁ%h@nﬁl%%ﬁ% @b@ﬁ@[ﬁé’d by fluoro once or more e.g. being

H-S02- IyI 6)alkyl-C(0)-(C1-C6)alkyl
pm% ogk?f %%fﬁl &?f‘)&é’)‘éfﬁ%eé(ﬂ} REEI- é’é}éﬂ%ﬁ]ig not
halc(@a@ﬂO)aryl (Cl C6)alkylene- (C6 C10)aryl, 0-(C6-C10)aryl,
200-(Ci-C6)alkylene (C6-C10)aryl, (C6-C10)heterocyclyl,
(C1-C6)alkylene-(Cs-C 0)heterocyclyl, 0-(C 1-C6)alkylene-(Cs-Ci
In I@W@&d&ycl%,\/\ﬂﬁ@r@n thied (BG- @lkﬂ)airmy@r(@&@m)hdtedocwly)bmmgdllgebe
pSY dtuted one to 3 times g)% %rou endently selected from
SUbRAIOGen O N5, ERt*oci- ?@i a9k from OH, OCH3,
co@ﬁ(@é@’@@lkw;—l IRG-66) SAGHI CQOKE@PSL- 25
ce)alkyl, chHz (C1- CB?aIkerne -(C1- c:6)a1’k(§/?|@6 Bz
If se@;s_utysycélk»;m@neu@qcﬁcm@yamym@s(@lm%;mkwehm@@o .10)abyhrod, more
prefRBIEIN (COGHD)aRY] | §¥@H%U¥r§t¢b§i%‘i’1‘égdﬁ% Pﬁén é}% lene:; Ocloalkv

group whereby a 5-8-membered ring is forme together wit & carbon

is “aﬁofm%Sfﬁét%ﬁ( carbRiRyary ataeiial BkepeEormhetelesdiirlyissopistitbetitsred.
Pr ei@f”aMIer?ﬁgs@ @%ﬁé &R %@@?/ Qﬁ&l@@é g?c(ygﬁ)&lk%lqulll@t%bsmuted More

(C5-Cig)heterocyclylgroups may not be further substituted by an aryl or
prefasastgayiyIBontinihy apdBp . aRrdfetredisidpstituent® iy (G5 +0iG) drytituted.
groups are (C1-C4)alkyl, 0-(Ci-C4)alkyi, 0-phenyl, phenyl,
C(0)0-(C1-C6)alkyl, 0(0)0OH, C(0)-(Ci-C4)alkyl, halogen, NO2, 5SO2NH2,
In @802 (bdidyalicyhf SO2-peChl-NROISE6)atikey bl 20 ME-B0RH (O the groups

cong iR Doy 5 CONFET KD Rttt o

the pefercd)alkyienel0s-0 oyany!, mkereid ﬂﬂﬁd@@ﬁﬁﬁmgd&@imﬂhﬂﬁed above

r t |
0 aﬁg?%g ff?‘%ﬁgﬁi%h@ 9%%@%8[%%@?%%9(?’6%Xn(lgllisgf'})% KXY definitions of

the @‘%RS@MMI(@@@MEM ceﬁméwts@w @mn;ersqbéﬁfméww more preferred
or n@oﬁp%r@@%m’dﬁﬁ'f%zosgé% Whesely:a %gn@%@u?ﬁ ked 5mésﬁr%'§g}ﬁ%lsciosure

together with the carbon atoms the oxygen atoms are attached to. More
AIS%FQFEr’rE%’%‘H6%%85???6‘?‘1(@”8‘3@6’)‘85’% disalogurs, oNudsmdhyconprBRgs of
the ﬁan@!@HﬁGﬁL -Ghjellediesnestaly- N de Ol s ClOMbeebiCalYforms in all

ratlos dpr?c? t% Yi pg x)m%cHe%tngljfy%ggg]% I:lyessp ECIaIIy CH3
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150r CF3, 0-(Ci-04)alkyl especially 0-CH3, S02-NH 2, 302-(01-04)alkyl
especialiy S02-CH3 or S02-CF3 or S02-N=CH-NJ[(Ci-04)alky1]2 especially
wH02ede#GHNROH3)2. In monosubstituted phenyl groups the sgbgtiygnt, ;143
can be located in the 2-position, the 203-position or the 4-position, with
the 3-position and the 4-position being preferred. U. a phenyl group
carries two substituents, they can be lé€ated in 2,3-position, 2,4-position,
2,5-position, 2,6-position, 3,4-position or 3,5-position. In phenyl groups
The gearr mgc,thr e substitue, ts the su_bstityents can be located in
5 h-positioR® 2350504 ROA1S HRSPERIIER, 348 psitor 2 ppBipessnthe
substit B4{5spositivr 2 5Hiehabeve statementsielating t-phenyligroups
correspondingly apply to divalent groups derived from phenyl groups, i.e.
phenylene which can be unsubstftuted or substituted 1,2-phenylene,
1,3-phenylene or 1,4-phenyleré. The-abdve statements also
correspondingly apply to the aryl suérou in arylalkylene groups.
Examples of arylalkylene groups which~€analsp be unsubstituted or
substituted in the aryl subgroup 36 as well as in the alkylene subgroup,
are benzyl, 1-phenylethylene, 2-phenylethylene, 3- phenylpropylene,
and d-phenylbutylene; 1-methyl:3phenyl-prapylene,
Preferredsubstituentsfor(C5-C] oTheterocyclylgroupsare(Cl -C4)alkyl,
0-(Ci-C4)alkyl, (C1-C4)alkylenc-phenyl, halogen,
(C1-C4)alkylene-O-(CizC4)alkyl, (C5-C 0O)heterocyclyl,
(Cl-C4)alkylene-NRC 4C4)alkylb, or (C6-C &aryl, wherein the (C6-C Wary"'
may be further substituteéd by (C1-C4)alkyl, 0-(C i-C6)alkyl, halogen,
(Cl-C4)alkylene-0-(C1-Cg)alkyl, 0-(C1-C6)alkyl-(C6-C )aryl, or may be
vicinally substituted /0-(@3104)¢Jlgylene-0 group {hereby a
5-8-membered ring i forme together wi%l; the carbpon &toms the oxygen
atoms are attached to. i R,
(C5-Cia)heterocyclyl groFL\![ps are (Ci-Calkyl, halogen or phenyl, wherein
the phenyl may be furthe It onesto threetimes, preferably once,
by halogen, (C1-C4)alkyl or 0-(ClI- 4)a|ky|.7The general and preferred
substituents of (C6-Cio)aryl Shd (C%SCio)heterocyclyl groups may be
combined with the general and preferred definitions of RI, R2, R3, R4, R5,
R6, R7, R8, n, in and L as described above. The present disclosure
A prefissreforsbisdiretatds tocthegompbohtie dbthesfermuladieand/or their
pharmaceutically acceptable salts and/or their proclrugs for use as
. pharmaceuticals (or medicaments), to the use of the compounds of the
R 'SerRIUE (1) and/or their pharmaceutically acceptable salts and/or their
prodrugs for the production of pharmaceuticals for the treatment and/or
_ prevention of diseases associated with Rhokinase and/or Rho-kinase
R2 Is hediagss phoisprortatien staglsin light chain phosphatase, i.e. for the
treatment and/or prevention of hypertension, pulmonary hypertension,
ocular hypertension, retinopathy, and glaucoma, peripheral circulatory
R3 is disrletgperipheral) attstmiofiuSie disédse’ (PAOD), coronary heart
disease, angina pectoris, heart hypertrophy, heart failure, ischemic
diseases, ischemic organ failure (end organ damage), fibroid lung, fibroid
R4 is livehrgliveefaiiu(e sréphatiyathy, including hypertension-induced,
non-hypertension-induced, and diabetic nephropathies, renal failure,
fibroid kidney, renal glomerulosclerosis, organ hypertrophy, asthma,

R5 is ehrmieCeFatihsrustive: pubtonany, disgasetGORD). @AMEFESIARLY, -C 1 o)aryl,

c %ésﬁs syndrome, thrombotic disorders, stroke, cerebral vasospasm,

(C1-Codpdbraiedheiia Gam’ d goetpopaiieqyadi Aeuronal degeneration,

(Cq-Capamaleped d@%;ﬁr@ﬁéjggmégj‘sease, premature birth, erectile

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

metastases. The present disclosure furthermore relates to pharmaceutical
nranaratione (or nharmacaritical comnocitinne) which contain an effactivve
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pharmaceutically acceptable salts and/or their prodrugs. The amount of
the active ingredient of the formula (I) and/or its pharmaceutically
viattdpteiiietsalts and/or its 10prodrugs in the pharmaceuticabprepsy@bians: .
normally is from about 0.510 about 1000 mg, preferably from about 1 to
about 500 mg. In addition to the active ingredients of the formula (1)
and/or their pharmaceutically acceptﬁﬁ’e salts and to carrier substances,
the pharmaceutical preparations can 15contain one or more additives
Re iSHCkasforex e, filler é?'ﬂp?( egrants, binders, lubricants, wetting
6 ag’enté,%stié‘fl%%!ﬁs(?\érr{uﬁléi@ & %sggri%ti'\%fs’?,“gﬁé%!@%??f@o%faﬁﬁ}aEkyf;
©1-Taymkngmeatomatizerscyiskonsre.chients. euffelapsiances salenise
e solyblllzgrs, agents for achieving a depot effect, saq s for altering the <’
“6}58%?3@6‘6@&%?@ coting Gigénte or-AHOXIEAN SCE Relyycan AlSD)COMEINaiky! or
(C@@%‘S’aﬂ{ %Q(g@Rﬁ}%ngs of the 20formu_|a () and/or f[heir phar_maceutically
acceptable salts. In case a pharmaceutical preparation contains two or

C(0) ey eﬁmpwﬂlds@fﬁ)t(f@ftczr@)glmj){I@)@@Ia@gw&ggqgﬂqk\f%m% 1-Colalkyl,

pounds can aim at a specific overall pharmacological pr

Cm%‘ HiacettivHrpefarttion: Fafekemple & highyipotent EéMpound with
C (- @sheuRk-duration of acti bined with,a long-acting .
O o o ey SEr A TR VRIS i FoSpEPRs the

compound of
choice of substituents in the compounds of the formula (I) allows a great

R~ isdeal gf.cantrel,over the biglogical and physico-chemical properties of the
! compougﬁg]s’ ;en%’t us 3 %s(‘,}%heeéz%:t% $hch-crsSirea KB eaRs.
Furthermore, in addition to at least one compound of the formula (I) and/or

S el maceutically. a able salts, the pharmaceutical preparations
R is c%r?‘ %Eg%gégg?ﬁ&oﬁgy &‘nore other therapeutically or prophylactically
active ingredients. WO 2008/077550PCT/EP2007/011163 39 When

m is %J%nc(:)r Epe compounds of the formula (1) the dose can vary within wide
imits and, as is customary and is known to the physician, is to be suited to
the individual conditions in each individual case. It depends, for example,

nis 108 gg%’sgg ific compound employed, on the nature and severity of the
disease to be treated, on the mode and 5the schedule of administration,
or on whether an acute or chronic condition is treated or whether

Lis Qp@ph&ﬁigfi@%rﬁggtgweﬁg] appropriate dosage can be established
using clinical approachés well known in the medical art. In general, the

or the Gl GOSPIBREERBHRG iR eresiFsd vassleid/an thailpheigting abatly 75

accepkapie am about 0.01 to about 100 mg/kg, preferably from about 0.1 to
about 50 mg/kg, in particular from about 100.1 to about 10 mg/kg, (in each
case in mg per kg of body weight). The daily dosecan be divided, in
particular in the case of the administration of relatively large amounts, into
v, 2, 3.0r 4, part administrations. As usual, depending

A T P TARE MR Gt oo
downwards from the daily dose indicated. 15 Furthermore, the

R+ is [eqsnpouinds of the formula (1) can be used as synthesis intermediates for
the preparation of other compounds, in particular of other pharmaceutical
active ingredients, which are obtainable from the compounds of the

Ro is ;ipéw@q_legggg@{nple by introduction of substituents or modification of
functional groups. 20 In general, protective groups that may still be

present in the products obtained in the coupling reaction are then

R~ is HEmQued by, standard procedures, F-or example, tert-butyl protecting
: groupss; in pafﬁ?gulaf%é;rt%ﬁnu%xifcg%%‘r‘?ﬁ grodipWKRich is a protection form
Ry is hofraricmimorgOw; gankdye deprotected, i. e. converted into the amino
group, by
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25treatment with trifluoroacetic acid. As already explained, after the
coupling reaction also functional groups can be generated from suitable
Wiewusgorgroups. In addition, a conversion into a pharmace?;;' L%z( 0701163
acceptable salt or a prodrug of a compound of the formulae 1£§£fc},an t%en
be carried out by known processes. In general, a reaction mixture
containing a final compound of the fordfula (I) or an 30intermediate is
worked up and, if desired, the product is then purified by customary
R iProcesse Kgﬁ(wn lj%o §those skilled in the art. ior example, a synthesized
compolndéan be' pUrtsd (siad-well ieshd FiethodssticH @s-Cs)alkylene-(Ca-
Cpeystatization, @jﬂ@g@;@u%@@hy or 40 reverse phase-high performance
liquid chromatography (RP-HPLC) or other methods of separation based,
for example, on the size, charge or hydrophobicity of the compound.

Rg iSinilgry;wel | hc I . aming acjd sequence analysis,
0N TR e e ot (UE) EarFe B or St deteeihry
<‘37*‘Eaﬁﬁﬁ@’dﬁiﬁﬁéﬁ?h@ﬁmaﬁtﬁmfﬂsgqﬁmol@(@)@m@i-(s@_w@@h@ggﬂ@ﬁaﬁ Dyeioalkyl
%d via a v?r%e%of methods. The following general schenies

p

synthesi
SOt Lorve STHAE pod Sy iy fesdkesTéGnMbfloresabutizo not
e A A

aldehyde, for example substituted b gl

or CEalk otherddiogen(Giid alkoxy or halide attached in a suitable

position, can be reacted with a suitable compound such as for example an
_ actal of aminoacetaldehyde for example in a solvent like THF, chloroform
Ry de‘#:tBﬁ‘J@@mr@Er deipCalalysis by Wjuepmsyfoncacidianangthsrz
appropriate acid to give itnine (ii) wherein Q' can be for instance methyl or
ethyl, which in turn can be cyclized by different methods to the
Rg isisodqaiteotmed(illC Fal gxaitpple this can be done by Lewis acid catalysis by
suitable Lewis acids like titanium tetrachloride, ferrous halides, aluminium
halides WO 2008/077550PCT/EP2007/011163 41 etc. at temperatures
m is Zahging from ambient to 100 C or by reducing the imine to the
n is 1COTEeSpPAN! ing 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
L is oisoquinoline by action of an appropriate 5lewis 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, m-chloro perbenzoic
or theAGIRIMARISH EORLIE temperature. The N-oxide
can then be converte%ﬁﬁ?@ﬁﬁ%%ﬁ%@&ﬁ?ﬁgliﬁ%aég}ﬁfa%;écm’by

i
accepﬁg\%@tiﬁﬂ it with a reagent like phosphorous oxy chloride in or without

presence of phosphorous 10pentachloride. The derivative (v) can then be

r [ itable 1-alkoxy-derivatives by reacting it with various

An sl |§%%Jﬁ?ﬁ%mr]nb& ' %‘i‘?éstr%ﬁ%m%@?zg?f Hheckostislend)présesice of
a suitable base like sodium hydride and in a suitable solvent like dimethyl

R1 is Hopmamide, dimethyl acetamide or others. Alternatively (v) can be directly
converted into the isoquinolinone derivative (vii) by reacting it with a

reagent like 15 ammonium acetate.
Rp is H, {C1-Ca)alkyl:

Ra3is H, NH~(Cs-Cglheteroaryi or NH-phenyi;

R4 is H, halogen or (C1-Cy)alkyi;
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Scheme 2 20Alternatively isoquinolinones can be obtained by reacting
suitable 3-formylated or acylated fluorobenzenes (viii), wherein z is for
VexampleFsor alkyl like methyl or ethyl, with a reagent like trigtykeo007/01 1163
phosphono acetate in the presence of a suitable base like sodium hydride
to give the corresponding cinnamic acid ester, which subsequently is
cleaved by action of a suitable base like potassium hydroxide, sodium
hydroxide or 25 lithium hydroxide in a suitable solvent to deliver acid (ix).
- %) can then be conyerted in the corresponding acid chloride by well
R Eﬁiﬁ%\%ﬁ irh‘“é‘%rg%%gf‘ Wﬁrgﬁ%n{%gﬁ’%ﬁgﬁ%ﬁ ifits the A& azide by yelketion
{ngmt@}ﬁqdium@giq%;a@@@@pﬂ:e solvent like ether, chloroform or acetone in
or without the presence of water. The corresponding azide then can be
WO 2008/077550 PCT/EP2007/011163 42 converted into isoquinolinone
Re 1509 by reacting-ib i@ suitab @aﬁfdi % Imetha ipenylether
s e g T e R BT
ClO)E-BrimsIsiRAlngl Y -(GrreRamipletbricgan be ractedoxitkksyitable P
(Ce-SY tit et?gegmi?o alnggé wherein P is for example hydrogen, alkyl or a
> Oprotecting group IiKk xampIE Boeein the-presénce of base such as
DBU, cesium carbonate or sodium hydride to give the corresponding
alkoxy substituted derivatives (xi). Eventually, this conversion can already
be performed at earlier stages of the synthesis (e.g. by reacting a suitable
Ry isintehaiedite N, isQindoraingd, §1a this mmyf e Ie N)ARSE R pheny!
unprotected isoquinolones protection on the nitrogen or oxygen of I5the
cyclopd Eﬁin@cﬁﬁ"g@ﬁgﬁﬁf?ﬁf@uimble methods, like reaction with suitably
substituted alkyl or benzyl halides in the presence of base. Isoquinoline
. derivatives can be obtained by employing fluoro isoquinolines like (iii) in

Rg is {He takgtishoid desenbior the conversion of (vi) to (xi), in this particular

case OQ equals H. the amino group of such derivatives can be modified
~accordingly to procedures described hereafter. 20The products like (xi)
M 1S Jbtained via this method can then either be liberated or, if a suitable
amino functionality is present, be reacted with suitable aldehydes or
fis ,iketo es in the presence of a reducing agent like sodium triacetoxy
vorohydride, sodium WO 2008/077550PCT/EP2007/011163 43

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

accepiable salts.

in & embodiment a compound of formula (1) is not
(28)—1—tert—butoxycarbony!—Z-{E»ﬁ-am%nowisoquino!in~6—oxy)ethyi)—piperidine or
(28}—?-’ter‘t—bu‘foxycarbonyi~2w{2—{1—amins-isocguiﬂ0iEn~6-oxy)ethyi)—py{roiidine.

in another embodiment of a compouna of formula (1) wherein

R1is NHp or OH; R3 and R8 are H; R4 is H when R1 is NH2 or R4 is H or bromo
when R1is OM; R5is H: R7 is H or methyl, mis 2, 3, or4; Lis O

RE is not H, pyrrotyl, methyl, hydroxypropy!, or phenylmethyl wherein the phenyl group

is unsubstituted or substituted by methanesuifony!, methyl, fluore, or methoxy.



borohydride or sodium cyanoborohydride in a suitable solvent and in the
presence of a water withdrawing agent like molecular sieves or a suitable
ortho ester. This amino group may have to be liberated in an initial step
like for example acidic removal of Bocgroups. Furthermore an amino
group can be acylated by reacting it with a suitable acid 5 chloride in the
precence of a base like triethyl aminé or Hiinig's base or by reacting it with
a suitable carboxylic acid in the precence of a base like triethylamine ot
Hunig:s.b caoupling reagent like EDC, PyBOP or TOTU. In case
I O e L Qe FrRRBL i ool 1
5’61?&%?%??% to liberate the desired isoquinolone (xii). This liberation,
8. howéverlazarh he-opetiolaeti beforel ppiatted the-eductive amination Stefe,
10 deperding amthe natureqhie used aldehyde 4 ketane and the

ﬁ@gtection
groqgo%ﬁﬁzgnls_qgl(J)lnneoIone derivatives like (xii) can be obtained as free

bases or as \Illarlous salts like for example hydrochlorides, hydrobromides,

H-phoSi e Hnedroats ks institined Yo tiin&riteso Pheisadts ohitainede,
12.can béle@nierted Inte:thel gonresponding:fiae Lasedy 1orithersubiealing:in-

them.t@.don exchange chromatography or for example by alkaline agqueous
trea ubsequent extraction with suitable organic solvents like for
13. - A (S)-7- a A . ents
exa%?g@eraﬁn%?g %ﬁ%ﬁyﬁﬁéﬁe E‘ﬁi‘B r\%ﬁ%ﬂégﬁ%‘ logsgdkiarqusisigbanol /
dichld?Bfnethane mixtures and subsequent evaporation to dryness. 20The
14. genérid-(thetimios-theprieparationoofipasuinplig ARIYAIVES @)1
desg@lagg@m\(eog@’n be readily adapted to the preparation of the

co ds of the formula (]). In the following examples the preparation of
e B o1 LA RO A BTG o dbleoduinolin |-

25A¢¥ardingly, the following examples are part of and intended to
16. illustratie drutpit-t0-tititthe preseatiomentionidinluls BRgerstiord dhab iin.1 -
modifications that do not substantially affect the activity of the various
17 em%cﬁirr{eg?és&f this invention are included within the invention disclosed
*30hé&tein’ VCTME RASRHRASAUNREIER Ay Seatiomah) s s imiin-1-one,
18. Jsphrdiel68-%-2 Ginatitnh AC NGB TEMiH201 630 105%h FRABE88{Ginolin-
min)t:m&5:5(3.4 min) to 95:5(4.4 min) Flowl mUmin Method B:
19. Staggnany phase; lent: Flow ol YMC Jsphere 3 ACN-+0,05/0
TEA:({H 0+ 0.053%1 Q@%% :%%fﬁ‘rr%‘fﬁﬁopé%‘?gf’cé’.\sin%’%‘%’%“gg}f(‘é‘.’o%ﬁrﬁ5°1

mUBIRO m-1-one,

15

20. 6-[1 ~((S)—2—Amino-pentanoy!)mpiperidin»4~y]oxy}-7~ch£oro-2H~isoq_uino] in-1-one,

22, 6-{1[(S)-2-Amino-3-(4-chloro-phenyl)-propion yl]-piperidin-4-yloxy}-7-chloro-
2H-isoquinolin-1-one,

23. 6-{1-[( S)~2—Amino—3~(4~ﬂuoro~phenyi)~propiony[]—piperidin~4-y10xy} -7~
chloro-2H-isoquinolin-1-one,

24, 6-[1-(2-Ami no-acetyl)-piperidin-4-yloxyl-2H-isoquinolin-1-one,

25, 6-[1 —((R)~2~Amino-pentanoyi)-piperidin—4~yloxy]—QH_-isoquinolin— [-one,

26. 6-f1-(( S)Q—Aminoméi-methyl~pentanoy[)~piperic§in—4~yioxy]—2_H-isoquinoli
n-l-one,

27. 6-4 1-[(S)-2-Amino-3 -(4-chloro—phenyl)—'propionyf]npiperidin—él-yloxy} -2H
-isoquinolin-1-one,

28. 6-[1-(2-Meth ylamino-acetyl)-piperidin-4-yloxy] -2H-isoquinolin-1-one



Method C: 15 Stationary phase:Col YMC Jsphere ODS H80 20 x 2
Gradient:ACN : H20 + 0.05% TFA 4:96(0 min) to 95:5(2.0
min) to 95:5(2.4 min) Flowl mUmin 20 Method D: Stationary phase:Col
YMC Jsphere 33 x 2.1 Gradient:Grad ACN+0.08% FA:H20+0.1%FA
(Formic Acid) 5:95 (Omin) to 95:5 (2.5min) to 95:5 (3min)
Flow1.3 mUmin 25 Method E: StatioRary phase:Col '(MC Jsphere 33 x 2
Gradient:ACN+0,05% TFA : H20+0.05% TFA 5:95(0

29 MiN)9 1995 (22BN LIRSS M E W 3 mbimin Method F: WO
2008/%77550F><:T/EF>2007/011%6%kk Air%LStéltio\r/lgg?y %E%S%%&Wﬁf@-ﬁack
Pro C18 RS 33 x 2.1 Gradient:Grad ACN+0.1% FA: H20+0.1%FA (Formic

30.Acidy-6 I6P0minyEReS:3(2iBRimY tor 083 (3rmer) dHod L | SxyiHinsBquino
3-Chiorb-abéluoro-benzyl)-(2,2-dimethoxy-ethyl)-amine (1)

31.C1 10 0,62 el AIR:IHRra-brizaisiahyde were dissolved in

- 300 _ 19& Igelge.and Gﬁﬁfg)ﬁi’) le)g(?ﬁ) %,?9}?{ JXOiQUm?[m. olie,
‘aminoacetaide %%l’ﬁf@ﬁﬂ&’i% LRIPFTSE-dadeddviddmaineinperatire.

34. attef-htdiRg-1 2.0 (a0 vt pptohuisire duifonid-atld supriobitratedhe

35 readtiph((Bsheated D shBsaadstankapraatusyion 3 bl he sqlwign was
than gooled to room temperature and washed twice with saturated

36 Nak&ﬁg?@ogj%on,an water. The agueous solutions are extracted with
‘toludie. ‘The coMBIRAT BIaMiRGEr atey ed withsmySokrahane,

37. evapdratéd): Ferdinatrodvinertterniepiate dndissolved 1bisaathoin 300
mL safijethanol and 11.93 g (0.32 mol) of sodium borohydride were

38. 6-{1-[(S)-2-Amino-3 ~(4-fluoro-phenyl)-propionyl]-piperidin-4-yloxy}-2H

-isoquinolin-1-one,
39, 6-[1-(2-Amino-2-methyl-propion yD)-piperidin-4-yloxy]-2H-isoquinolin-1-
one, or
40. 6-[1 —(Z—Amino—acetyl)upiperidin.-4~y10xy]-7~chlor0-—2H.~isoquinoiin- l-one,
or their stereoisomeric and/or tautomeric forms and/or their pharmaceutically acceptable

salts.

in another embodiment the present disclosure relates to a compound of formula (I)

selected from

41. [4-(7-Chloro-1-oxo-1 .2-dihydro-isoquinolin-6-yloxy)-piperidin-1-ylj-acetic  acid
ethyl ester,

42, [4-(7-Chloro-1-0x0-1,2-dihydro-isoquinolin -6-yloxy)-piperidin-1-yl]-acetic acid,

43, 2-{4-(7-Chloro-1-ox0-1,2-dihydro-isoq uinolin-6-yloxy)-piperidin-1-yl]-N,N-
dimethyl-acetamide,

44.  2-[4~(7-Chloro-1-oxo-1 ,2-dihydro-isoquinolin-6-yloxy)-piperidin-1 =yl]-N-ethyl-
acetamide,

45, 2-[4-(7-Chloro-1-oxo0-1 .2-dihydro-isoquinolin-6-yloxy)-piperidin-1-y[]-N ~methyi-
acetamide, or



added in small portions. After stirring overnight, 10 mL of acetic acid were
added and the solvent was removed i. vac. The residue was dissolved in
dichloromethane and washed twice with water. After drying with MgSO4
and evaporation of the solvent, 147.0 g of crude product were obtained as
a yellow oil, which was used without further 20purification. Rt= 0.81 min
(Method C). Detected mass: 248.2 (M&H+).
N-(3-Chloro-4-fluoro-benzy1)-N-(2,2-dimethoxy-ethyl)-4-methyl-benzene-s

saulfonmmive () WO 2008 TnROLCTIERA0TIOIIC3 A0 1470
(3-Chloyo-4-fluoro- -benzy1)-(2, gcglmgtﬁt-)[?f %%hyl% ine (1" Hide %‘HHE‘WI“
were sso]Ivefd in 540 ml of dichloromethane/pyridine (8:1). At0 C a
or G SHIUBeE9 padiar oty inpriolremesulfidoy tobioiderim 200 mliofaccoptable

salgichloromethane was added. After 5 h at room temperature additional 20

ml of pyridine, 29.16 g (0.15 mol) p-toluene- 5sulfonylchloride and a
AP were added. The solution was stirred at room

In calgar%glc amo tof D .
emperatire f’éﬁ”‘?cﬁ"aﬁ tREF TR dicstProreatidaientl 4 komgaim@@A6gmula (1)

seleefetsfiBI) p-toluene-sulfonylchloride and a catalytic amount of DMAP

S2.weré-addeshaadibeynpsiuip as.slredayvernight. For workup, the

53, soI | wice N HCI an twice with saturated

Ué;%% %(?I%};@nm'lghgg)ﬁ gllquﬁye was arlea%lth M9S04 10and

) eva e yrﬁ‘i’ﬁ’ﬁf%lﬁc‘é{ %é%%?ﬁ%‘ﬂém%iw -(eptane/ethyl acetate 4:1)

33.gavé-i5B9vf- ﬂwelﬂﬂﬁ)fbmmurm}ascawﬁdﬂw 0ibiRt = 1.80 min (Method B).

56. Detem@dmh%032;/(6&3@1\#%11?0%%@{%@ flunrgsisogyinoline (3) 15CI

57 34366( §)%Fﬂ9%%f§‘ % U ded |n 1.1 | of dichloromethane
an were stirred for 3 a Pne gﬂ%P%H?réro‘T% this suspension,
a sdlitss 5%112@4)/&0(@()5]_ ﬁ[ﬂg)o -2H-isoquinolin-1-one,

39. (N-B{Shtpro-4-filrono-Behaite iy 2 dimethoxy-etoyd)

60. 4- mmwrﬂ@ﬂ%@fﬁﬁcwfﬁﬁm@% @@WQ?)%??& id the I’mxture was stirred

atr mpe for5 fter tandln ernlght “the reaction
o1. susgoé;r?gtll@}]&l Eaéug)(% %}F&m lé%”@\?’é%@éﬁ?ﬁ&d and the

62. aqu%&R“ﬁ’ﬁﬁ‘é’é é;é%@ﬁihé&ﬁ@d nglidawitodichBieimvgthaokn Theicombined
64. orgériit Myend-ere Mdasheddwise with JuNiaQthand saturated
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Cl 2.6 g (12.0 mmol) of 7-Chloro-6-fluoro-isoquinoline 2-oxide (4) were
heated in 40 ml of POCI3 at reflux for 4 h. After the mixture has cooled
down to room temperature, it was 15 poured on ice. The agueous solution
was extracted three times with dichloromethane. The combined organic
layers were dried with MgSO4 and evaporated to yield 2.91 g of the title
compound, which was used without #ther purification. Rt = 2.34 min
(Method A). Detected mass: 216.0/218.0 (M-f-H+).
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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 groups can have any of its preferred,
more preferred, most preferred definitions specified above or any one or some of the
specific denotations which are comprised by its definitions and are specified above.

Isoquinoline substitution pattern is numbered according to TUPAC rules:



200.74 mmol of the carboxylic acid derivative were dissolved in 10 ml of
DMF. After adding 0.74 mmol of triethylamine, 0.74 mmol of TOTU were
added at 0 C and the solution was stirred at room temperature for 30
minutes. This solution was than added to a solution of 0.74 mmol_
7-chloro-6-(piperidin-4-yloxy)-2H-isoquinolin-1-one (7, freg base) in 10 mi
DMF at 0 C. Stirring is continued at ré8m temperature until comple_te
25conversion is achieved. For isolation, the solvent was rem(_)ved I. vac.
and the residue was dissolved in dichforomethane. The solution was
washed with water and dried ovengSOg. The_ obtained crude products
were purified by prep. HPLC. Thefroduet fractions were evaporated and
the residues dissolved in 2 N 58 of Bocprotec_ted product,
the 2 N HCI-solutions were stif emperature until 30complete

;r@d;t, .
cleavage of the Boc-group is 2chieved. After evaporation of the aqueous
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dissolved in water and freeze dried to give the de;ired compounds as
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Pharmaceutically acceptable salts of compounds of the formula (I) mean both their
organic and inorganic salts as described in Remington’s Pharmaceutical Sciences (17th
edition, page 1418 (1985)). Because of the physical and chemical stability and the
solubility, preference is given for acidic groups inter alia to sodium, potassium, calcium
and ammonium salts; preference is given for basic groups inter alia to salts of maleic
acid, fumaric acid, succinic acid, malic acid, tartaric acid, methylsulfonic acid,
hydrochloric acid, sulfuric acid, phosphoric acid or of carboxylic acids or sulfonic acids,
for example as hydrochlorides, hydrobromides, phosphates, sulfates, methanesulfonates,
acetates, lactates, maleates, fumarates, malates, gluconates, and salts of amino acids, of
natural bases or carboxylic acids, The preparation of pharmaceutically acceptable salts
from compounds of the formula (I) which are capable of salt formation, including their
stereoisomeric forms, takes place in a manner known per se. The compounds of the
formula (I) form stable alkali metal, alkaline earth metal or optionally substituted
ammonium salts with basic reagents such as hydroxides, carbonates, bicarbonates,
alcoholates and ammonia or organic bases, for example trimethyl- or triethylamine,
ethanolamine, diethanolamine or triethanolamine, trometamol or else basic amino acids,
for example lysine, ornithine or arginine. Where the compounds of the formula (I) have
basic groups, stable acid addition salts can also be prepared with strong acids. Suitable
pharmaceutically acceptable acid addition salts of the compounds of the disclosure 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,
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ethanesulfonic, fumaric, gluconic, glyeolic, isethionic, lactic, lactobionic, maleic, malig,

methanesulfonic, suceinic, p-toluenesulfonic and tartaric acid.

Salts with a pharmaceutically unacceptable anion such as, for example, trifluorcacetate
likewise belong within the framework of the disclosure as useful intermediates for the
preparation or purification of pharmaceutically acceptabie salts and/or for use in

nontherapeutic, for example in vitro, applications.

The term “physiologically functional derivative” used herein refers 1o any physiologically
tolerated derivative of a compound of the formula (1) of the disclosure, for example an N-
oxide, which on administration to a mammal such as, for example, a human is able to
form (directly or indirectly) a compound of the formula (I) or an active metabolite
thereof.

Physiologically functional derivatives include prodrugs of the compounds of the
disclosure, as described, for example, in H. Okada et al., Chem. Pharm. Bull. 1994, 42,
57-61. Such prodrugs can be metabolized in vivo to a compound of the disclosure. These

prodrugs may themselves be active or not.

The disclosure relates to compounds of the formula (O, a0, (1) or (I1I") in the form of
their stereoisomeric forms, which include racemates, racemic mixtures, pure enantiomers

and diastereomers and mixtures thereof.

The compounds of the disclosure may also exist in various polymorphous forms, for
example as amorphous and crystaltine polymorphous forms. All polymorphous forms of
the compounds of the disclosure belong within the framework of the disclosure and are a
further aspect of the disclosure.

If radicals or substituents may occur more than once in the compounds of the formula (1),
they may all, independently of one another, have the stated meaning and be identical or
different.
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The terms (C1-Co)alkyl, (C1-Calalkyl, (C1-Colalkyl, (C1-Clalky! and the
correspasponding alkylene substituents are understood as a hydrocarbon residue
which can be linear, ie. straight-chain, or branched and has 1,2, 3,4, 5,6 7 or 8
carbon atoms, respectively. This also applies if an alkyl group occurs as a substituent
on another group, for exampie in an alkoxy group (G-alkyl), S-alkyl or a -O(C4-
Cglalkylene-O-, an atkoxycarbonyt group or an aryiaikyl group. Examples of alkyl
groups are methyt, ethyl, propyl, butyl, pentyl or hexyl, the n-isomers of all these
groups, isopropy!, isobutyl, 1-methylbutyl isopentyl, neopentyl, 2 Z-dimethylbutyl, 2-
methylpentyl, 3-methylpenty! ischesyi, sec-butyl, tert-bufyl or tert-pentyl. Alkyl or
alkylene groups may — if not otherwise stated — be halogenated once or more, e.g.
alkyl groups may be fiuorinated, e.g. perfiuorinated. Examples of halogenated aikyl
groups are CFg and CH2CF3, OCF3, SCF3, or -O~(CF5)5-0-,

Alkenyt are, for example, vinyl, 1-propenyt, 2-propenyl (= aliyl}, 2-butenyl, 3-butenyl, 2-
methyl-2-butenyl, 3-methyl-2-butenyl, 5-hexeny! or 1,3-pentadienyl.

Alkynyl are, for example, ethynyl, 1-propynyl, 2-propynyl (= propargyl) or 2-butynyl.
Halogen means fluoro, chioro, brome or iodo.

(C3-Cgleycloalky! groups are cyclic alkyl groups containing 3, 4, 5, 8, 7 or 8 ring
carbon atoms like cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyt or cycieocty!, which
can also be substituted and/or contain 1 or 2 double bounds {(unsaturated cycloatky!
groups) like, for example, cyclopentenyl or cyclohexenyl can be bonded via any carbon

atom.

A (Cg-C1praryi group means an aromatic ring or a ring system which comprises fwo
aromatic rings which are fused or ctherwise linked, for example a phenyl, naphthyl,
biphenyl, tetrahydronaphthyl, alpha- or beta-tetralon-, indanyl- or indan-1-on-y{ group.

A preferred (Cg-Cqg)aryl group is phenyl,
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A {Cs-Cogiheterocychyl group means a mono- or bicyciic ring system in which ong or

more carbon atoms can be replaced by one or more hatersatoms such as, for exampie
1,2 or 3 nitrogen atoms, 1 or 2 oxygen atoms, 1 or 2 sulfur atoms or combinations of
different hetero atoms. The heterocycly! residues can be bound &t any positions, for
example on the 1-position, 2-position, 3-pasition, 4-position, 5-position, 8-position, 7-
position or 8-position. (Cs-Crpheterocycly! groups may be (1) aromatic I= hetercary!

groups] or (2} saturated or (3) mixed aromatic/saturated.

Suitable (C5-Cqp)hetercayely! group include acridinyl, azocinyl, benzimidazolyl,

benzofuryl, benzomorpholinyi, benzothienyl, benzothiophenyl, benzoxazolvl,
benzthiazolyl, benztriazolyi, benztetrazolyl, benzisoxazolyl, benzisothiazolyl,
carbazolyl, 4aH-carbazoly!, carboliny!, furanyl, quinazolinyl, quinoliny, 4H-guinolizinyl,
quinoxalinyl, gquinuclidiny!, chromanyi, chromenyl, chromen-2-onyl, cinnolinyl,
decahydroguinoliny, 2H,6H-1,5,2-dithiazinyl, dihydrofuro[2,3-bl-tetrahydrofuran, furyl,
furazanyt, homomorpholinyl, homopiperazinyl, imidazolidinyl, imidazolinyl, imidazolyl,
TH-indazolyl, indolinyt, indolizinyi, indolyl, 3H-indolyl, isobenzofuranyl, isochromanyl,
isoindazoly!, isoindoliny, isoindolyl, isoguinoliny (benzimidazolyl), isothiazolyi,
Iscxazolyl, morpholinyl, napnthyridinyl, octahydroisoquinolinyl, oxadiazobv, 1,2,3-
oxadiazolyl, 1,2 4-oxadiazoiyl, 1,2 ,S-oxadiazolyl, 1,3 4-oxadiazoiyl, oxazolidinvi,
oxazoly!, oxazolidinyi, pyrimidinyi, phenam’:hﬂdmy phenanthrohnyi phenazmyi
phenothiazinyl, phenoxathiinyl, phenoxazinyl, phthalaziny! piperazinyl, piperidinyl,
profinyl, pteridinyl, puryny!, pyranyl, pyrazinyl, pyroazolidinyl, pyrazolinyl, pyrazoivi,
pyridazinyl, pyridonyl, pyridooxazoles, pyridoimidazoles, pyridothiazoles, pyridinyt,
pyridyl, pyrimidinyl, pyrrolidinyt, pyrrolinyl, 2H-pyrrolyl, pyrrolyl, tetrahydrofuranyt,
tetrahydroisoquinolinyl, tetrahydroquinoliny, 6H-1,2,5-thiadazinyl, thiazolyl, 1,2,3-
thiadiazolyl, 1.2,4-thiadiazolyl, 1,2,5-thiadiazolyi, 1,3,4-thiadiazolyl, thienyl, triazoiyi,
tetrazoly! and xanthenyl. Pyridyl stands both for 2-, 3- and 4-pyridyl, Thienyl stands
both for 2- and 3-thienyl. Furyl stands both for 2- and 3-furyl. Also included are the

corresponding N-oxides of these compounds, for example, 1-oxy-2-, 3- or 4-pyridyl.

Substitutions in {(Cs-Cqg)heteracycly! residues can occur on free carbon atoms or on

nitrogen atoms,
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Preferred examples of {Cs5-Cqiplheterocyeivl residues are pyrazinyl, pyridyl,
pyrimidinyl, pyrazolyl, morpholing, pyrrolidinyl, piperazinyl, piperidiny, thieny!,

benzafuryl, quinolinyi, tetrazoly! and triazolyl.

(Ca-Cqplaryl and (C5-Cqgiheterocyelyl groups are unsubstituted or, if not stated

otherwise, substituted one or more times, preferably one to three times, by suitable

groups independently selected from halogen, OH, NO2, N3, CN, C(O)-(C1-Cglalkyl,
C(O)-(C1-Calaryl, COOH, COO(C+-Cg)alky!, CONHp, CONHIC1-Cglalkyl, CON[(C4-
Cglalkyllo {C3-Cgioycloalkyl, (Cq-Cglalky!, (C4-Cglalkylene-OH, (C1-Cglalkyiene-
NH2, (C1-Cglatkylene-NH(C1-Cglalkyi, (Cq-Cglakylene-N{(C1-Cg)alkylly,
(Co-Colatkenyl, (Cp-Cglalkynyl, O-(C1-Cg)alkyi, O-C(O)-(C1-Cglalky!, POsHy, SO4H,
SO2-NHp, SOpNH(C 1-Cg)aliyl, SO2NIC1-Colalkylly , S-(C4-Cgatkyl;SO-(C1-
Cglalkyl, 300-(C4-Cgalkyt, SO2-N=CH-N[{C1-Cg)alkylly,

CINH)(NHp), NHy, NH-(C1-Cg)alkyl, NI(C1-Cglalkyllp, NH-C(O)-(C1-Cglalkyl,
NH-C(OYO-(Cq-Cglalkyl,

NH-S02-(C1-Cgalkyl, NH-SO2-(Cg-C1giaryi, NH-802~(Cs-Cqgiheterocycly!, N(C1-
Cgialkyl-C{O}-(C4-Cg)alkyl, N(C1-Cglalkyl-C(O)O-(C4-Cglalkyl,

N(C 1-Cg)alkyl-C(O}-NH-(C1-Cglalkyl],

(Cg-Caplaryl, (C1-Calalkylene-(Cs-Cqplaryl, O-(Cg-Cqp)aryl,
O~(C1-Cglalkyiene-(Cg-Cqplany, {Cs-Ceg)heterocyciyi,

(C1-Cg)alkylene-(Cg-C olheterocyclyl, O-(C -Cg)atkyiene-{C5-C1n)heterocyclyl,
wherein the (Cg-Cqg)aryl or (C5-C1plheterocyclyl may be substituted one to 3 times
by a group independently selected from halogen, OH, NO5, CN, O-(Cq-Cglalkyl, (C-
Celalkyl, NHp, NH(C1-Cg)atky!, N[(C1-Cg)alkyllz, SO2CH3, COOH, C{O)O-(Cq-
Celalkyl, CONHo, (C1-Cglalkylene-C-(C-Cglalkyi, {C1-Cglalkylene-O-(Cg-Cglary,
O-(C1-Ce)alkylene-(Cg-C1p)aryl; or wherein (Ce-Cqplarylis vicinally substituted by 2
O-{C1-Cylalkyiene-O group whereby a 5-8-membered ring is formed together with the

carbon atoms the oxygen atoms are attached to. Aryl or heterocycly! substituents of
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(Ca-Caplaryt and (Cu-Cqpiheterocyelyl groups may not be further substituted by an
aryl or heterocyclyl containing group,

Preferred substituents for (Cg-Capjaryl groups are (C1-Calalkyl, O-(C4-Cylalkyl,
O-phenyl, phenyl, C(OY0-(C1-Cglalkyl, C(O)OH, C{O-C1-Cyqlalkyt, halogen, NO»,
SO2NHz, CN, SO3-(C+-Cylalkyl, SOp-N=CH-N[(C1-Cglalkylly, NH-SO5-(C+-
Cqlatkyl, NHy, NH-C(O}-(C4-Cg)aliyl, (Ca-Cgioycioaliyl, (C1-Chlatkyl-OH,

CIOINIC 1-Ca)alkylly, CONH(C1-Cg)alkyt, COINHg, NI(C1-Calalkylls, (C-
Cglatkylene-(Ca-Caplaryl, wherein the (Ca-Cogiary! may be further substituted one to
three times, preferably once, by {C1-Cylalkyl, (C1-Cylakkvlene-O-(C4-Calalkyl,
(Cg-Canjaryl O~(C@»C@)aikyi-((}a—€1g)aryl, or may be vicinally substituted by &
C-{Cq-Calalkyiene-O group whereby a 5-8-membered ring is formed together with the
carbon atoms the oxygen atoms are aftached to. More preferred substituents for (Cg-
Cqparyl are halogen, CN, phenyl, O-phenyi, NH-C(0)-(C4-Cglakyi especially
NH-C(O)-CHa3, C{O(C1-Cyjalkyl especialiy C{O}-CH3, (C1-Cy)alkyt especially CH»
or CFa, O4(C1-Cy)alky! especially O-CHg, 803-NH>, S02-(C1-Cy)alkyl especially
SO02-CH3 or SO2-CFy or SO2-N=CH-N[{C 4-Cg)alkyily especially SO0-N=CH-
NI(CH3j5.

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

The above statements refating to phenyl groups correspondingly apply (o divalent
groups derived from phenyl groups, ie. 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
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as well as in the alkylene subgroup, are benzyl, I-phenylethylene, 2-phenylethylene, 3-
phenylpropylene, 4-phenylbutvlene, 1 -methyl-3-phenyl-propylene.

Preferred  substituents for  (Cs-C jpheterocyelyl  groups  are  (C-Cylalkyl,
O-(C1-Cyalkyl, (C|-Cyialkylene-phenyl, haiogen, (C1-Cyjalkylene-O~(C1-Cgalkyl,
(C5-Crglheterocyelyl, (C1-Cylalkylene-N[(C1-Cq)alkyl]s, or (Ce-Cyparyl, wherein the
(Cg-Cyplaryl may be further substituted by (C1-Cyalkyl, O-(Cy-Cglalkyl, halogen,
(C1-Cylalkylene-O-(C1-Cgalkyl, O-(C1-Cglalkyl-(Cg-Ciglaryl, or may be vicinally
substituted by a O-(C1-Cygalkylene-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-Cgiheterocyclyl groups are {C1-Cyqlalkyl, halogen or phenyl,

wherein the phenyl may be further substituted one to three times, preferably once, by
halogen, (Cy-Cyglalkyl or O-(Cy-Caalkyl.

The general and preferred substituents of (Cg-C; glaryt and (C5-Cyg)heterocyclyl groups
may be combined with the general and preferred definitions of Ry, Rp. R3, Ry, Rs. R,
R7,Rg, n, m and L as described above.

The present disclosure therefore also relates to the compounds of the formula (1) and/or
their pharmaceutically acceptable salts and/or their prodrugs for use as pharmaceuticals
(or medicaments), to the use of the compounds of the formula (I} and/or their
pharmaceutically acceptable salts and/or their prodrugs for the production of
pharmaceuticals for the treatment and/or prevention of diseases associated with Rho-
kinase and/or Rho-kinase mediated phosphorylation of myosin light chain phosphatase,
i.e. for the treatment and/or prevention of hypertension, pulmonary hypertension, ocular
hypertension, retinopathy, and glaucoma, peripheral circulatory disorder, peripheral
arterial occlusive disease (PAOD), coronary heart disease, angina pectoris, heart
hypertrophy, heart failure, ischemic diseases, ischemic organ failure (end organ damage),
fibroid lung, fibroid liver, liver failure, nephropathy, including hypertension-induced,
non-hypertension-induced, and diabetic nephropathies, renal failure, fibroid kidney, renal
glomerulosclerosis, organ hypertrophy, asthma, chronic
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obstructive pulmonary disease (COPD), adult respiratory distress syndrome, thrombotic
disorders, stroke, cerebral vasospasm, cerebral ischemia, pain, e.g. neuropathic pain,
neuronal degeneration, spinal cord injury, Alzheimer’s disease, premature birth, erectile
dysfunction, endocrine dysfunctions, arteriosclerosis, prostatic 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 development and progression, e.g. cancers of

the breast, colon, prostate, ovaries, brain and lun g and their metastases.

The present disclosure furthermore relates to pharmaceutical preparations  {or
pharmaceutical compositions) which contain an effective amount of at least one
éompound of the formula (I) and/or its pharmaceutically acceptable saits and a
pharmaceutically acceptable carrier, i. e. one or more pharmaceutically acceptable carrier

substances (or vehicles) and/or additives (or excipients).

The pharmaceuticals can be administered orally, for example in the form of pills, tablets,
lacquered tabiets, 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, or parenterally, for example
intravenously, intramuscularly or subcutanecusly, in the form of injection solutions or
infusion selutions, microcapsules, implants or rods, or percutaneously or topically, for
example in the form of ointments, solutions or tinctures, or in other ways, for example in

the form of aerosols or nasal sprays.

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

stearic acid or its salts, etc. Carrier substances for soft gelatin capsules
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methyl-pentanoyb- piperidin-4-y|oxy]-7-chIoro-Z_H?isoquinolin-l-one

7-Chloro-641-((S)- pyrrolidine-2-carbofi§b-piperidin-4-yloxy]-2H-

isoquinolin-l-one 461130 2 n co co co Sseii
and suppositories are, for exampie, fats, waxes, semisolid and liquid polyols, natural or
hardened oils, efc. Suitable carrier substances for the production of sclutions, for
exampie injection solutions, or of emulsions or syrups are, for example, water, saline,
alcohols, glycerol, polyols, sucrose, invert sugar, glucose, vegetable vils, etc. Suitable
carrier substances for microcapsules, implants or rods are, for example, copolymers of
glycoiic acid and lactic acid. The pharmacautica!l preparations normally contain about
0.5 to about 90 % by weight of the compounds of the formula (1) and/or their
pharmaceutically acceptable salis and/or their progrugs. The amount of the active
ingredient of the formula (1) and/or its pharmaceutically acceptable saits andior its
prodrugs in the pharmaceutical preparations normally is from about 0.5 to about 1000

mg, prefefabiy from about 1 to about 500 mg.

in addition fo the active ingredients of the formula {I} and/or their pharmaceuticaily
acceplable salts and to carrier substances, the pharmaceutical preparafions can
contain one or more additives such as, for example, fillers, disintegrants, binders,
lubricants, wetting agents, stabilizers, emulsifiers, preservatives, sweeteners,
colorants, flavorings, aromatizers, thickeners, diluents, buffer substances, solvents,
soiubilizers, agents for achieving a depot effect, salts for aitering the osmotic pressure,
coating agenis or antioxidants. They can also contain two or more compounds of the
formula (f) and/or their pharmaceutically acceptable salts. In case a pharmaceutical
preparation contains two or more compounds of the formula (1) the selection of the
individual compounds can aim at a specific overall pharmacological profile of the
pharmaceutical preparation. For exampie, a highly potent compound with a shorter
duration of action may be combined with a iong-acting compound of lower potency.
The flexibility permitted with respect to the choice of substituents in the compounds of
the formula (1) allows a great deal of control over the biological and physico-chemical
properties of the compounds and thus allows the selection of such desired
compounds. Furthermore, in addition to at least one compound of the formula (1)
and/or its pharmaceutically acceptable salts, the pharmaceutical preparations can also

contain one or more other therapeutically or prophylacticaily active ingredients.
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Yhen using the compounds of the formula (I} the: dose can vary within wide limits and,
as is customary and is known to the physician, is to be suited io the individual
conditions in each individual case. It depends, for example, on the specific compound
employed, on the nature and severity of the disease o be treated, on the mode and
the schedule of administration, or on whether an acute or chronic condition is treated
or whether prophylaxis is carried out. An appropriate dosage can be established using
clinical approaches well known in the medical art. In general, the daily dose for
achieving the desired resuits in an aduit weighing about 75 kg is from about 0.01 to
about 100 mg/kg, preferably from about 0.1 to about 50 mo/kg, in particular from about
Q.1 to about 10 mg/kg, (in each case in mg per kg of body weight). The daily dose can
be divided, in particular in the case of the administration of refatively large amounts,
into several, for example 2, 3 or 4, part administrations. As usual, depending on
individual behavior it may be necessary to deviate upwards or downwards from the

daily dose indicated.

Furthermore, the compounds of the formula () can be used as synthesis intermediates
for the preparation of other compounds, in particular of other pharmaceutical active
ingredients, which are obtainabie from the compounds of the formula [, for example by

introduction of substituents or modification of functional groups.,

In general, protective groups that may stifl be present in the products obtained in the
coupling reaction are then removed by stahdard probedures. ror example, tert-butyl
protecting groups, in particular a tert-butoxycarbonyl group which is a protection form
of an amino group, can be deprotected, i. e. converted into the amino group, by
treatment with triflucroacetic acid. As already explained, after the coupling reaction
also functiona! groups can be generated from suitable precursoer groups. In addition, a
conversion into a pharmaceutically acceptabie salt or a prodrug of a compound of the
formulae (i) can then be carried out by known processes.

In general, a reaction mixture containing a final compound of the formula (1Y or an
intermediate is worked up and, if desired, the product is then purified by customary
pracesses known to those skilled in the art. For example, a synthesized compound can

be purified using well known methods such as crystallization, chromatography or
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reverse phase-high performance liquid chromatography (RP-HPLC) or other methods of
separation based, for example, on the size, charge or hydrophobicity of the compound.
Similarly, well known methods such as amino acid sequence analysis, NMR, IR and mass
spectrometry (MS) can be used for characierizing a compound of the invention.

Isoquinolines and isoquinolinones can by synthesized via a variety of methods. The
following general schemes illustrate some of the possible ways to access isoguinolones,

but do not limit the present disclosure.
Q'o o

Q \[N
X X | £ X
H M ~
F E =N

(H) (i)

. X X X
| S Ry F =2 F | N Ry
Z /N\O* =N N
Y v Y
Ci 0Q
(v)

(iv} iy

Scheme 1

A suitably substituted aldehyde, for example substituted by X or Y being independently
from each other hydrogen, alkyl, alkoxy or halide attached in a suitable position, can be
reacted with a suitable compound such as for example an actal of aminoacetaldehyde for
example in a solvent like THF, chloroform or toluene under acid catalysis by toluene
sulfonic acid or another appropriate acid to give imine (i) wherein Q° can be for instance
methyl or ethyl, which in turn can be cyclized by different methods to the isoquinoline
(iii). For exampie this can be done by Lewis acid catalysis by suitable Lewis acids like

titanium tetrachloride, ferrous halides, aluminium halides
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gic. at temperatures ranging from ambient to 100 °C or by reducing the imine to the
corresponding amine by action of 3 suilable 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 isoquincline by action of an appropriaie
lewis acid. The isoguincline (jii} itself can then be converted to the corresponding N-
oxide (iv) by action of a suitable oxidative agent like hydrogen peroxide, m-chloro
perbenzoic acid or others at room temperature or elevated temperature. The MN-oxide
(iv) can then be converted into the 1-chloro-isoquincline derivative (v) by reacting it
with a reagent like phosphorous oxy chioride in or without presence of phosphorous
pentachloride. The dervative (v} can then be turned into suitable 1-alkoxy-derivatives
by reacting it with various alcohols Q-OH like methanol, ethanol or benzy! 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.

O z O

FX - X - X z
z OH F =
e e il i e |

NH
Y ...
viii Y ixc Y L0
Scheme 2

Alternatively isoguinolinones can be obtained by reacting suitable 3-formylated or
acylated flucrobenzenes (viii), wherein z 1s for example H or alkyl like methyt or ethyl,
with a reagent {ike triethyl phosphono acetate in the presence of a suitable base like
sodium hydride to give the corresponding cinnamic acid ester, which subsequently is
cleaved by action of a suitable base like potassium hydroxide, sodium hydroxide or
lithium hydroxide in a suitable solvent to deliver acid (ix). (ix) can then be converted in

the corresponding acid chloride by well known methods, which can be transferred into

- the acid azide by reaction with sodium azide in a suitable solvent like ether, chloroform

or acetone in or without the presence of water. The corresponding azide then can be
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41-((S)-2-Amino- propionyl)-piperidin-4- yloxy]-7-chloro-2H-
V%o%{}é%r%éﬁ-one 641-((S)-2-Amino-2- phenyl-acetyl)-piperidifi-HFF2007/011163
yloxy]-7-chloro-2H- isoquinolin-1-one 611-(1-Amino- _
cyclopropanecarbonyl)- piperidin-4-yl@gy]-7-chloro2H-isoquinolin-1-one "0

converied into isoquinolinone (x) by reacting it in a suitable solvent like

diphenyimethane or dipenylether at suitable temperature.

X
F % - X X
Y I =M rn K
oG v ¥
fole) &

{vi)

£xi) (i}

|
X
P*&Qfﬁo\@{;)
T NH
Y O

(xdit)
Scheme 3:
The above obtained 6-Fluoro-isoquinolones, for example (vi), can be reacted with

suitable P substituted amino alcohols wherein Pis for example hydrogen, alkyl or a

10 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 be performed at earlier stages of the

synthesis (e.g. by reacting a suitable intermadiate). It is understood, that this may

require in case of unprotected isoquinclones protection on the nitrogen or oxygen of

15 the isoguinolone moiety by suitable methods, like reaction with suitably substituted

alkyl or benzyl halides in the presence of base. Isoquinoline derivatives can be

obtained by employing fluoroc isoquinolines iike (i) in the reaction as described for the

conversion of (vi) to (xi), in this particular case OQ equals H. the amino group of such

derivatives can be modified accordingly to procedures described hereafter.

20 The products like (xi) obtained via this method can then either be liberated or, if a

suitable amino functionality is present, be reacted with suitable aldehydes or ketones

in the presence of a reducing agent like sodium triacetoxy borohydride, sodium
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borohydride or sodium cyanoborohydride in a suitable solvent and in the presence of a
water withdrawing agent fike molecular sieves or a suitable ortho ester. This amino
group may have to be liberated in an initial step like for example acidic removal of Boc-
groups. Furthermore an amino group can be acylated by reacting it with a suitable acid
chioride in the precence of a base like triethyl amine or Hunig's base or by reacting it
with a suitable carboxylic acid in the precence of a base like triethylamine ot Hiinig's
base and a coupling reagent like EDC, PyBOP or TOTU.

in case of use of protected isoquinolones, cleavage of the used profection groups is
required to liberate the desired isoquinolone (xii). This liberation, however, can be
performed before or after the reductive amination step, depending on the nature of the
used aldehyde / ketone and the protection group used.

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

dichioromethane mixtures and subsequent evaporation to dryness.

The general methods for the preparation of isoquinoline derivatives as described
above can be readily adapted to the preparation of the compounds of the formula (1), In
the following examples the preparation of the compounds of the present invention is

cutlined in more detait,

Accordingly, the following examples are part of and intended to iliustrate but not to limit

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

frerein.

LC/MS-Methods:
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Method A

Stationary phase:

Gradient:

Fiow

Method B:

Stationary phase:

Gradient;

Flow

Method C:

Stationary phase:

Gradient:

Flow

Method O

Stationary phase:

Gradient:

Flow

hMethod E:

Stationary phase:

Gradient:

Flow

Methaod F:
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Col YMC Jsphere 33 x 2
ACN+0,08% TFA HO + 0.05% TFA
5:95(0 min) to 85:5(3.4 min) to 85:5(4.4 min)

T mb/min

Col YMC Jsphere 33 x 2
ACN+0,05% TFA  HO + 0.05% TFA
5:95(0 min) to 95:5(2.5 min} to 95:5(3.0 min)

1 mbifmin

Col YMC Jsphere ODS H80 20 x 2
ACN  HxO + 0.05% TFA
4:96(0 min) to 85:5(2.0 min) to 95:5(2.4 min)

1 miJmin

Col YMC Jsphere 33 x 2.1

Grad ACN+0.08% FA:H20+0.1%FA (Formic Acid)

5:95 (0min) to 95:5 (2.5min) to 95:5 (3min)
1.3 mi/min

Col YMC Jsphere 33 x 2

ACN+0,05% TFA : H0+0.05% TFA

5:85(0 min) to 95:5(2.5 min) fo 95:5(3.2 min)
1.3 mi/min
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Stationary phase: Col YMC-Pack Pro C18 RS 33 x 2.1
Gradient: Grad ACN+0.1% FA | FLO+0.1%FA (Formic Acid)
5:95(0min) to 85:5(2.5min) to 95:5(3min}
Flow 1.3 mb/min

3-Chioro-4-fluoro-benzyl)-(2,2-dimethoxy-ethyl)-amine (1)

O/
F
:©\/ ‘/LO/
N
€l

100 g (0.83 mol) of 3-chloroc-4-fluoro-benzaidehyde were dissoived in 300 mi of toluene
and 66.3 g (0.63 mol) of aminoacetaldehyd-dimethylacetal were added at room
temperature. After adding 12.0 g (0.06 mol) p-toluenesulfonic acid monchydrate, the
reaction was heated in a Dean-Stark apparatus for 3 h. The solution was than cooled
to room temperature and washed twice with saturated NaHCO3-solution and water.
The agueous solutions are extracted with toluene. The combined organic layers are
dried with MgS04 and evaporated. The obtained imine-intermediate is dissolved
directly in 300 mL of ethanol and 11.93 g (0.32 mol) of sodium borohydride were
added in small portions. After stirring overnight, 10 mL of acatic acid were added and
the solvent was removed i. vac. The residue was dissolved in dichloromethane and
washed twice with water. After drying with MgS04 and evaporation of the solvent,
147.0 g of crude product were obtaihed as a yellow oil, which was used without further
purification. R, = 0.81 min (Method C). Detecied mass: 248.2 (M+H"). |

N-(3-Chloro-4-fluoro-benzyl)-N-(2,2-dimethoxy-ethyi}-4-methyl-benzene-suifonamide

(2)
O/
F
N
it S
U
L
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147.0 g (3-Chioro-4-fluoro-benzyl)-(2,2-dimethoxy-ethyl}-amine (1, crude product) were
éisﬁoived in 540 mi of dichloromethane/pyridine (8:1). At 0 °C a solution of 145.8 g
{1.04 mofl) §3~toEuenesu%fonyiéhloride in 200 mi of dichloromethane was added. After 5 h
at room temperature additional 20 mi of pyridine, 29.16 g (0.15 mol) p-toluene-
suifonylchioride and a catalytic amount of DMAP were added. The solution was stirred
at room temperature for 7 h and then refluxed for additional 4 h. Again 29.16 g (0.15
mol) p-toluene-sulfonylchlonde and a catalytic amount of DMAP were added and the
mixiure was stirred overnight. For workup, the solution was washed twice with 2 N HCI
and twice with saturated NaHCOs-scolution. The organic layer was dried with MgS04
and evaporated. Final silicagel chromatography (heptane/fethyl acetate 4:1) gave 155 g
of the title compound as a yeliow oil. R, = 1.80 min (Method B). Detected mass: 370.2
(M-OMe").

7-Chioro-6-fluoro-isoguinoline (3)

F =
343.6 (2.54 mol} of AICI; were suspended in 1.1 | of dichloromethane and were stirred
for 30 min with & mechanical stirrer. To this suspension, a solution of 204 g (0.51 mol)
(N-(3-Chloro-4-fluoro-benzyl)-N-(2,2-dimethoxy-ethyl)-4-methyl-benzene-sulfonamide
(2) was added and the mixture was stirred at room temperature for 5 h. After standing
overnight, the reaction suspension was poured on ice, the organic layer was seprated
and the agueous phase was extracted twice with dichloromethane. The combined
organic layers were washed twice with 1 N NaOH and saturated NaHCO3-solution,
dried with MgS04 and evaporated. The obtained crude product was purified by

sificagel chromatography (heptane/ethyl acetate 1:1), which gave 61.3 g of the title
compound. Ry = 0.73 min (Method B). Detected mass: 182.1 (M+H").

7-Chioro-8-flucro-isequinoline 2-oxide (4)

Ci AN -
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25 g (137.7 mmel} of 7-Chiore-8-fluoro-isoquincline (3) were in dissolved in 500 ml of
dichloromethane. At room temperature 50.9 g (206.5 mimol) of 3-Chloro-benzene-
carboperoxoic acid (706 %) were added and the mixiure was stirred at room
ternperature until complete conversion is achieved. For workup, the precipitate was
filtered off and washed with dichloromethane. The filtirate was washed twice with
NaHCOs-solution. The layers were separated and the agueous phase was extracted
twice with dichioromethane. The organic phases were dried with MgSO, and
evaporated. The so obtained solid material (18.4 g) was used without further
purification. R, = 0.87 min (Method C). Detected mass: 198.1/200.1 (M+H").

1,7-Di-chloro-6-fluoro-isoguincline (5)

b ’ s
N
Ct =
Cl

2.6 g (12.0 mmoi) of 7-Chioro-6-fluoro-isoguinoline Z-oxide (4) were heated in 40 mi of
POCI; at reflux for 4 h. After the mixture has cooled down to room temperature, it was

poured on ice. The agueous solution was extracted three times with dichloromethane.

The combined organic layers were dried with MgSO, and evaporated to vield 2.91 g of
the title compound, which wés used without further purification. R, = 2.34 min (Method

A). Detected mass: 216.0/218.0 (M+H™.

4-(1-Benzyloxy-7-chloro-isogquinolin-6-yioxy)-piperidine-1-carboxylic acid tert-butyl-

SPes
>I/OYN cl “
o

289.8 mg (1.44 mmol) of 4-hydroxy-piperidine-1-carboxylic acid tert-butyl-ester were

ester (B)

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-dichioro-6-fluoro-isoguinoline (5) in 3

ml of dimethyl acetamide was added and the mixture was stirred at room temperature
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for 1 h to complete conversion. Then 155.7 mg (1.44 mmol) of benzyl 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 eguivalents 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 H,0, dried with MgSQ, and evaporated. Final
purification was accomplished by preparative HPLC.

7-Chioro-6-(piperidin-4-yloxy)-2H-isoguinolin-1-one-hydrochloride (7)

O/O ~
HN : l NH
Cli

HCH O
254 mg (0.52 mmol} of 4-(1-Benzyloxy-7-chloro-isogquinolin-6-yioxy)-piperidine-1-
carboxylic acid tert-butyl-ester (6) were stirred in methancl/2 N HCI (1:1) at room
temperature overnight. The soivent was removed i. vac. and the residue was purified
by preparative HPLC. The product fractions were evaporated and dissolved in 2 N HCL
Lyophilization results in 57 mg of the desired compound. R = 0.95 min (Method B).
Detected mass: 279.1 (M+H").

General procedure for the acylation reaction of 7-Chloro-6-(piperidin-4-yioxy)-2H-
isoquinolin-1-one (7)

0.74 mmol of the carboxylic acid derivative were dissolved in 10 mi of DMF. After
adding 0.74 mmo! of triethylamine, 0.74 mmot of TOTU were added at 0 °C and the
solution was stirred at room temperature for 30 minutes. This solution was than added
to a solution of 0.74 mmol 7-chioro-8-(piperidin-4-yloxy}-2H-isoquinolin-1-one (7, free
base) in 10 ml DMF at 0 °C. Stirring is continued at room temperature until complete
conversion is achieved. For isolation, the solvent was removed i. vac. and the residue
was dissolved in dichloromethane. The solution was washed with water and dried over
MgS0O;,. The obtained crude products were purified by prep. HPLC. The product
fractions were evaporated and the residues dissolved in 2 N HCL. In the case of Boc-
protected product, the 2 N HCl-sclutions were stirred at room temperature untif

complete cleavage of the Boc-group is achieved. Afier evaporation of the agueous
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solution, the compounds were dissolved in water and freeze dried to give the desired

compounds as HCl-salts,

The compounds described in the following table 1 were obtained using this general

procedure.
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6-{1-(2-Amino-acetyl}-piperidin-4-yioxy]-7-chloro-2H-isoquinolin-1-one (40}

140 mg (0.35 mmol} of 2-{2-[4-(7-Chloro~1-oxo-1 ,2-dihydro-isoguinolin-6-yioxy)-
piperidin-1-ylj-2-oxo-ethyl}-isoindole-1, 3-dione (9) were dissolved in 5 mL of ethanol
and 30.1 mg (0.60 mmol) of hydrazine hydraie were added at room temperature. After
2 h at room temperature another 30.1 mg (0.60 mmol) of hydrazine hydrate were
added and the reaction mixiure was heated to 80 °C. After 16 h, the solvent was
evaporated i. vac. and the crude product was purified by preparative HPLC.
Evaporation of the product fractions gave the desired compound as triflucroacetate,
which was dissolved in 2 N HCl. The solvent was evaporated i. vac., the residue was
dissolved in H20. After lyophilisation, the title compound was isolated as HCl-salt. R¢=
0.91 min (Method B). Detected mass: 336.1 (M+H™).

[4-(7-Chloro-1-oxo-1,2-dihydro-isoguinolin-6-yloxy)-piperidin-1 -yl]-acetic acid ethy!

ester (41)
% O@ o)
N
N cl \)1\0/\
O

1.5 g (5.38 mmol) of 7-Chloro-6-(piperidin-d-yloxy)-2H-isoquinoiin-1-one (7, free base)
were dissolved in 100 mL of methanol. At room temperature, 1.09 g (10.8 mmol) of
triethylamine, 3.23 g (53.8 mmol) of acetic acid, 7.63 g (33.6 mmol} of glyoxylic acid
ethyl ester and molecuiar sieves (4 A) were added, followed by 253.6 mg (4.04 mmal)
of sodium cyanoborohydride. After stirring for 2 h at room temperature, the reaction
mixture was filtered and the filtrate was evaporated i. vac. The residue was dissolved
in dichloromethane and washed with 1 N NaOH and sat. NaCl-solution. The organic



0 0 NH [NNK-N-O NH

WO 2008/077550 PCT/EP2007/011163
o8

iayer was dried with MgSQ04 and evaporated. The obtained crude product was used
without further purification.
[4-(7-Chloro-1-oxo-1,2-dihyd ro-isoquinolin-G-yloxy)-piperidin-1-yll-acetic acid (42)

N\)J\
N Ci OH

O

1.56 g (4.27 mmol} {4-(7-Chicro-1-oxo-1 ,2-dihydro-isoquinolin-6-yloxy)-piperidin-1-yi]-
acetic acid ethyl ester (41) were dissolved in 20 mL of methanol and 20 ml of 2N
NaOH were added. After stirring for 1 h at room temperature, the solvent was removed
i. vac. and the residue was dissolved in water. The aqueous solution was neutralized .

10 by adding 2 N HCI. Fittration of the precipitate and drying gave 856 mg of the title
compound. R; = .82 min (Method B). Detected mass: 337.1 (M+H").

2-44-(7-Chloro-1-ox0-1,2-d ihydro-isoguinolin-6-yloxy)-piperidin-1 -yil-N, N-dimethyl-

= O\O o
v
AN cl N
| CiH
O

The title compound was synthesized following the method described for 2-14-(7-Chloro-

acetamide (43)

15

1-oxo-1,2-difydro-isoquinciin-6-yloxy)-piperidin-1-yl-acetamide {(42), using a 40%
aqueous solution of dimethylamine. After final purification by preparative HPLC, the
triflucroacetate was obtained, which was dissolved in 2 N HCI. Evaporation of the
20  solvent and lyophilisation of an agueous solution of the residue gave the title
compound as HCl-salt. R; = 0.80 min (Method B). Detected mass: 364.1 (M+H™).
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2-[4-(7-Chloro-1-oxo-1,2-dihydro-isoauinolin-8-yvioxy}-piperidin-1-yl}-N-ethyl-acetamide

(44)
= © O
HN N\)\ PN
Cl Eﬁ
O CiH

The title compound was synthesized following the method described for 2-{4-(7-Chloro-
1-oxe-1,2-dihydro-isoquinolin-6-yloxy}-piperidin-1-yil-acetamide (43), using a 70%
aqueocus solution of ethylamine. After final purification by preparative HPLC, the
triffuoroacetate was obtained, which was dissolved in 2 N HCIL Evaporation of the
solvent and lyophilisation of an aqueous solution of the residue gave the title
compound as HCl-salt. R, = 0.80 min (Method C). Detected mass: 364.2 (M+H").

2-[4-(7-Chloro-1-oxe-1,2-dihydro-isoguinolin-8-yloxy)-piperidin-1-ylI-N-methyi-

= OO O
ci N
H
O Ci

The title compeund was synthesized foliowing the method described for 2-{4-(7-Chloro-

acetamide (45)

T-oxo-1,2-dihydro-isoquinolin-6-yloxy)-piperidin-1-yi}-acetamide (43), using a 40%
aqueous solution of Methylamine. Afler final purification by preparative HPLC, the
trifluoroacetate was obtained, which was dissolved in 2 N HCl. Evaporation of the
solvent and lyophilisation of an aqueous solution of the residue gave the title
compound as HCl-salt. Ry = 0.77 min (Method C). Detected mass: 350.2 (M+H™).

2-[4~(7-Chloro-1-oxo-1,2-dihydro-isoquinolin-6-yloxy)-piperidin-1-vl]-N-propyl-
acetamide (48)

= O@ 0 - it
N N\)L XLKOH
cl N
F
O
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The title compound was synthesized foliowing the method described for 2-14-(7-Chloro-
1-oxo-1,2-dihydro-isoquinolin-G-yloxy)-piperidin-1-yi-acetamide {43}, using
propylamine. Ry = 0.98 min (Method B). Detected mass: 378.2 (M+H").

6-Fluoro~-isoquinolinone (47)

4.8 mL (80.3 mmoi, 1.5 eq.) of thiony! chloride was added portionwise to a solution of
10 g (60.2 mmol) of 3-fluoro cinnamic acid in 44 mL of chioroferm and 1 mL of DMF.
The reaction was heated to reflux for 2.5 h. Then the solvents were distilied to to yield
11.4 g of the crude acid chioride, which was used without any further purifcation,

The acid chloride was dissclved in 45 mL of acetone. At 0 °C 8.03 g of NaN; (123.5
mmol, 2 eq.} were added portionwise. Then 41 mL of water were added while the
temperature was kept below 5 °C. The reaction was stirred for another 1.5 h. Then 55
ml. of chioroform were added. The mixture was extracted with 80 mL of water followed
by 40 mlL of brine. After drying over Na,SO, and filiration 14 mL of diphenyt ether were
added and most of the chioroform was removed in vacuo {without heating). A total

removal of the chiloroform 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 dipheny! ether. A vigorous reaction can be observed during the addition. The
reaction was stirred for another 20 minutes at 260 °C. After cooling to room
temperature 270 mL of n-heptane were added. The precipitated product was filtered off
and washed with ether to yield 5.65 g of the title compound. MS (DCh Detected mass:
164.0 (M+H").

6-Fluoro-2-(4-methoxy-benzyl)-2H-isoquinolin-1-one (48)
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2-{2-0x0-2-[4-(1-ox0-1,2- dihydro-isoquinolin-6- yI(_)xy)-plperldlln.-l-yl]-
wihyliziseindole-1,3-dione 6-[1-((R)-2-Amino- 'proplonyh-plpegngr}i-EAi{mWﬁj1163

yloxy]-2H-isoquinolin-1- 1 one 6-[1-((S)>2-Amino-2-

phenyl-acetyl)-piperidin-4- onxy1-2H-|soquinoIin_-1- one 6_-[1

-((S)-2-Amino- hexanoyD-piperidin-4- yloxy]-2H-isoquinolin-1- one

O e £
N

O
168 pL of p-methoxybenzyichloride (1.24 mmol, 1.1 eq) were added to a suspension of
200 mg of 8-fluoro-isoguinolinone (13) (1.13 mmol) and 368 mg of Cs,C0; (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+HT

4,7-Dimethyt-6-Fluoro-2-(4-methoxy-benzyl)-2H- -isoquinolin-1-one (49)

pelere

f»i,7-DimethyE—S-Fiuoran—{4~methoxy-beﬂzyE)—2H—isoquénoim—‘i -one (49) was obtained in
a similar fashion as described for (48), starting from 3-(3-Fluoro-4-methyl phenyl)-but-
Z-enoic acid. R, = 1.96min (Method B). Detected mass: 312.1 (M+H™).

5,6-Difluoro-2-(4-methoxy-benzyl)-4-methyi-2H- -isoquinolin-1-one (50)

psVsey

5,8—DEﬂuoro—2-(4-methoxy—benzyf)»4—methyl~2§—i—isoquinofin-1—one (50} was obtained in
a similar fashion as described for (48}, starting from 3-(2,3 -Difluoropheny!)-but-2-enoic
acid. Ry = 1.94 min (Method B). Detected mass: 316.1 (M+H").

6-(Piperidin-4-yloxy)-2H-isoquinolin-1-one (51)
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Product derivative 83

117 mg (0.58 mmol) of 4-hydroxy-piperidine-1-carboxylic acid-tert-butylester were
dissolved in 2 mL of N,N-dimethyl acetamide. Under an argen atrmosphere, 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-flucro-2-(4-methoxybenzyl)-
ZH-isoquinolin-1-one {48} were added and the solution was heated to 80 °C far 1 h.
The mixture was poured in water and extracted with chioroform. The combined arganic
layers were dried over Na,S0y, 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 h in a
microwave reactor. The reaction mixture was quenched with methanol and evaporated
to dryness. The remaining residue was taken up in dichioromethane, extracted three
times with 1N HC! and the combined aqueous layer was extracted once with
dichloromethane. The combined agueous layer was tyophitized, 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 eveniually occurring impurities could be
removed by silica gel chromatography or HPLC. Ry = 0.75 min (Method B). Detected
mass: 2451 (M+H").

The following compounds were prepared in a similar fashion, using the designated

starting materials, they were obtained as their HC! salts.
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k2zAmino-2-methylpropionyl)-piperldin-4- yloxy]-211-isoguinolin-1-
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Product derivative 000 rN NHOH HN

8-((R)-1-Benzyl-pyrrolidin-3-yloxy)-7 -chioro-2H-isoquinolin-1-one (66)

O

104 mg of 60 were suspended in 2 mL of dry dichloromethane. 71 pL. of triethylamine,
105pL of benzaldehyde, 26l of acetic acid and 150 mg of powdered malecular sieves
were added. The solution wa stirredi for 2h and 220 mg of sodium triacetoxy
borohydride were added. The sclution was stirred for 3h. The reaction mixdure is
poured in 1 N NaOH, the agueous layer was extracted with
dichloromethane:isopropanol 3:1 and the organic layer was dried over sodium sulphate
and evaporated {0 dryness. The obtained material was purified by silica gel
chromatography. R = 1.14 min (Method B). Detected mass: 355.1 (M+H"),

8-((S)-1-Benzyl-pyrrolidin-3-yloxy)-7-chloro-2H-isoquinolin-1-one (87)

Cl

O

6-((S)-1-Benzyl-pyrrolidin-3-yloxy)-7-chioro-2H-isoquinclin-1-one (67) was obtained in
an analogous fashion as described for (68). Ry = 1.11 min (Method B). Detected mass:
3551 (M+H™).

6-(Azepan-4-yloxy)-7-methyl-2H-isoquinolin-1-one (68)
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0 140 mg (0.35 mmol) of 58
2-{2-[4-(7-Chloro-1-ox0-1,2-dihydro-isoquinolin-6-yloxy)- _
5piperidin-1-A-2-oxo-ethyll-isoindole-1,3-dione (9) were dissolved in 5 rnL
of ethanol and 30.1 mg (0.60 mmol) of hydrazine hydrate were added at

a) 6:gom temperature. After 2 h at room temperature another 30.1 mg (0.60

HABIP o RHYIRE 15/AHRWRrE-288ed and the reaction mixture was
To shediteibtodBd COANGELShniby solvenionas-evapYIaRhiMRCadRdANS mi acetone

weré &%%%é’é%%%&%,‘%%%é’ g?%dé) %'%f Batg:g%emkr!gclﬂ)%riethyiamme in 10 mi acetone
followed by 7.83 g (72.2 mmol) ethyl chioroformate. After stimngfor2hat Qo 5°C a
solution of 4.0 g (61.1 mmol) sodium azide in 9.5 ml water was added. After stirring for
1 additional h the reaction mixture was poured onto 200 ml ice water and extraced
twice with chloroform. The organic phase was dried over magnesium sulfate, 40 m!
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 1 further h at 230 —
250°C. After cooling down 1o 150°C the reaction mixture was poured into 270 mi
heptane and afier further cooling in an ice bath the precipitated product was filtered by
suction and 4.1 g 8-fluoro-7-methyi-2H-isoquinolin-1-one were obtained.

b) 6-Fluoro-2-(4-methoxy-benzyh)-7-methyl-2H-isoguinolin-1-one

To a solution of 9.17 g (51.8 mmo!) of &-fluore-7-methyl-2H-isoquinclin-1-one in 80 mj
DMF were added 20.2 g (62.1 mmol) caesium carbonate and then 8.92 g {56.9 mmol)
4-methoxybenzylchloride. After stirring at room temperature for 80 minutes the reaction
mixture was poured into 600 ml water, stirred for 1 h, and then the precipitated product
was filtrated by suction. From the mother liquor additional producted was isolated by
chromatography with heptane / ethyl acetate (80:20). The combined prodtcts were
recrystallized from ethyl acetate and 8.39 ¢ 6-fluoro-2-(4-methoxy-benzyh)-7-methyi-

2H-isoquinolin-1-one were received.
c} 6-(Azepan~4-yloxy)-—2-(4-methoxy-benzy!)-T—methyi-zH—Esoquinolin—1 -one

A solution of 58 mg (.51 mmol) azepan-4-oi in 5 ml dimethylacetamide was stirred
with 45 mg (1.52 mmol) 80percent sodium hydride for 45 minutes at room femperature.
Then 150 mg (0.51 mmol) 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 3

days during which additional amounts of azepan-4-ol and sodium hydride were added
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10Evaporation of the product fractions gave the desired compound as
trifluoroacetate, which was dissolved in 2 N HCI. The solvent was
veyaprated j. vac., the residue was dissolved in H20. After lyophilisation,
the title compound was isolated as H%gsalt. Rt =0.91 min (I\% m%%zw/mnés
Detected mass: 336.1 (M-FI+).
15[4-(7-Chloro-1-oxo0-1,2-dihydro-isoguinolin-6-yloxy)-piperidin-1-y1Face c
acid ethyl ester (41) 1.5 g (5.38 mmol) of
., 7-Chloro-6-(piperidin-4-yloxy)-2H-isoguinolin-1-one (7, free base) 20 were
ot SRR R R G e A BIOIY FoTTIE BV 61 0BG E2H-
isaqminmﬁ*)—®§dr:etmli@@m@énwsr@é5%&mﬁ@ﬁémw§sa@@ﬁg%@e@%’eg} é} %«q% water
0 xylic acid et ster and molecular sieves  were added,
and %Pbrv?e% %9y¥ é%ig E’?{S Pz{@ﬁﬁ%’@ Bﬁ‘oi%ﬁ%%yc@g%'%rgﬁ%‘?f@ R¥ginight in
vacustiriifg fog2héatapenatempieratie (4hectantipbaniire wasHifteredanglinoiin-1-
one %&IH@@ as evaporated i. vac. The residue was dissolved 25 in
dichloromethane and washed with 1 N NaOH and sat. NaCl-solution. The
organic WO 20081077550PCUEP2007/011163 59 layer was dried with

) 6%%?%@@ iSY@APRIaiedy The Qblained Fude Aredrehugs ssed without

er purification.

[4-(7-Chloro-1-0x0-1,2-dihydro-isoquinolin-6-yloxy)-piperidin-1-y1]-acetic
81 ﬂ’!@fﬁ %@z@pé{@@«@iéf(-%}?ﬁl%lﬁ%thcxy-belnz%[)-"Ii’-m?thyiﬁ;Féfiscl)quiiimiin»‘itfane were
: -(7-Chlorg-1-0x0-1,2-dihydrg-isoquinolin-6-yloxy)-piperidin-l-y11- acetic
diss i T AT IoETS AR RS TR S0AET df o ROF NS AT a1 50°C
TherNb®Emese BifldechaAftticsiiciing derdidiirid ephintemper auanbhessolvenias
: : i.yac. and the resid as dissolved in water. The aqguegus
R O ) S ARG e e st acler, s 2
methyleaprhtermedhdising goiie 856:aap ofrtbe:. Hiftecetimpiognef. iRe T2 8Ranim
isoprdsiRed B)-fRelested %f?ﬁg—Za%é%ﬂ:kﬂﬂ?gy)—?»meth L2Hspayingiig:gone

244-&7-Ch|0r_0-1-oxo-1,2- lihydro-isoquinolin-6-yloxy)-piperi
as e aAypsEiRERf ey D #ine ¢ s Ber-DTiTertime (Matisel Rl istesiathawized273.2

(M+HOJlowing the method described for 214-(7-Chloro-
I-ox0-1,2-dihydro-isoquinolin-6-yloxy)-piperidin-I-ylpacetamide (42), using
a 40% aqueous solution of dimethylamine. After final purification by

7-MeghngpérfR)el HPLGlidhe JrifluastasetpE-wasahiained -whiclswas dissolved

in 2 N HCI. Evaporation of the 20solvent and lyophilisation of an aqueous
solution of the residue gave the title

H
N
o L

HM

a) (R)-3-[2-(4-Methoxy-benzyl)-7-methyl-1-oxo-1 2-dihydro-isoquinolin-8-yloxymethyll-
pyrrolidine-1-carboxylic acid tert-butyl ester

A solution of 271 mg (1.35 mmol) {(R}-3-hydroxymethyl-pyrrolidine-1-carboxylic acid
tert-butyl ester in 12 ml dimethylacetamide was stirred with 121 mg (4.0 mmof)
80percent sodium hydride for 30 minutes at room temperature. Then a solution of 0.5 g
(1.68 mmol) 6-fluoro-2-(4-methoxy-benzyl)-7-methyl-2H-isoquinolin-1-one (68, step b)
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compound as HCI-salt. FR, = 0.80 min (Method B). Detected mass: 364.1
(M+H+). WO 2008/077550PCT/EP2007/011163 60

44)4 - ro-1-oxo-1,2-dihydro-isoquinolin-6-yloxy)-piperidin-1-y1]-N-eth
y -Zacéz'/[%%(%% (44) The title compound Was synthesized foIIow?anT% W7/011163

method described for 244-(7-Chloro-

51-oxo0-1,2-dihydro-isoquinolin-6-yloxy)-piperidin-1lylFacetamide (43),

using a 70% aqueous solution of ethylamine. After final purification by
reparative HPLC, the trifluoroacetate was obtained, which was dissolved

N 269 NRAYECE5THHEY6rRE Lol chitarmpRiiphinestsn wrarsied sisoom
temnsakiion ofdhe gasidiegarr theridaconnesnsas M bealty £ 7 B0 HL -
E,r_é_g}/lethg_agl'w C}%. Detﬁgteg. ass, 364.2 M%E‘f)" 10. L :
a4 (ET%C% OF SRS % TGRSR B By ifsisrtrre adfeies rive
the rpleciariide@letithe fflercompontdwasisynthesizedifoioniagdeas siowly
i [4-(7-Chloro- . : -
o e 2 DI e s e ac g sy
overpginga U SssselfdrieMéthiddmine batey ! filaatiific Atiom bl 2-
dinyFHERAIR RS Giohg EkeroaeRiale was %%Egﬁ%?ﬁc g’&@?@‘%%ﬁ 53ed ere

in 2 N FICI. Evaporation of the solvent and sation of an aqueous
obtaiiidtion of the residue gave the title compound as HCl-salt. Rt= 0.77 min
(Method C). Detected mass: 350.2 (M4-1-1+). 20

-[4-(7-Chloro-1-0x0-1,2-dihydro-isoqu X o ]
) 7’“g(‘o‘%?ﬁ%t%&i%%xbwﬁ%ﬁﬁii‘:§1 'ResHrupiachtaRsdeinaEn-Ivene hydrochioride
0.53 200810775&) HQ?IT%EPQﬁN&&ﬁ&ﬁéﬁzY%@&fi@wm@dwﬁaih ydro-isoguinolin-

hesized following.the met escri r . .

o S R BB e ssp ey pddaar o 22
mmqaérkfhg)cqmﬁgqowmzléﬁhﬁnei Rzt Coesriem(idehos Ble Detectecharassiated for 2
hin AW b@)’%@%@“’é@%@ﬁ lﬁH@'&éég% Qiﬂuoroacetic acid was distilled off in
vacuo and the residue was diluted with 10 ml 1 M hydrochloric acid. The aqueous
phase was washed with methylene chioride twice and then it was freeze dried to give
0.11 g 7-Methyl-6-((R)- 1-pyrrolidin-3-yimethoxy)-2H-isoquinolin-1-one as the
hydrochloride. Ry = 0.82 min (Method B). Detected mass: 259.1 (M+H").

7-Methyl-6-((S)-pyrrolidin-3-yloxy)-2H-isoquinolin-1-one (70)

SO
HN N
H

O

a} (8)-3-[2-(4-Methoxy-benzyl)-7-methyl-1-oxo-1 ,2-dihydro-isoquinolin-6-yloxy]-
pyrrolidine-1-carboxylic acid tert-butyl ester

A solution of 252 mg (1.35 mmol) (S)-3-hydroxy-pyrrofidine-1-carboxylic acid tert-buty!
ester in 12 ml dimethylacetamide was stirred with 81 mg (2.7 mmol) 80percent sodium
hydride for 30 minutes at room temperature. Then a solution of 0.4 g (1.3 mmol) 6-
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4.8 mL (90.3 mmol, 1.5 eq.) of thionyl chloride was added portionwise to a
solution of 10 g (60.2 mmol) of 3-fluoro cinnamic acid in 44 mL of
vahegigrmsand 1 mL of DMF. The reaction was heated to re

Then the solvents were distilled to to yigeld 1011.4 g of the Cr%%é/fhgézﬁo%nmm

chloride, which was used without any further purifcation. The acid chloride

was dissolved in 45 mL of acetone. At 0 C 8.03 g of NaN3 (123.5 mmol, 2

eg.) were added portionwise. Then 41 mL of water were added while the

te rature was kept below 5 C. The reaction was stirred for another 1.5
Ao I6E P2V BN GHOTEI Y T SSRE P R (P8 iR e
dimetfith-R@minidbwaterdodowetheyrd@antnahbring Allerdnting RvesNa2Bod during
which %fgtrag%% rléfmri?jh E%f%g Q% I%tg rﬁere added and most of the

chiorGfori was removed in Vacua SUEREHARGT AU A P mIRMY A1HEd 1o 10
mi wekdo rafior riteh S0l driveuteo ifedtir B0 Hbesplouticmtoeataining ¢hebgitestion and dried

' I r ining,chlaroferm was ad dr ise at 2
oo 10 ol L L PN ke T st
dfhv@m%&@&mim%ﬁﬁﬂéﬁw mb@eﬁi@dmﬁngﬁmmmamaine@
b) 7-TRaHpasHes) Was sHIRLI9Ia0pBar 20 minUiRS 8l 268 farAlar caaling to

room temperature 270 mL of n-heptane were added. The precipitated
product was filtered off 25and washed with ether to yield 5.65 g of the title

o.54g>g?l®mgoﬂzﬂ§%q9@§mm§ﬁ%?§ﬁzw%@§ﬁ j‘?&@jé};? v%-c()iihydro—ésequmolém
-E1UON0-2-(4-metnoxy-nenzyil)- -1ISOguinolin-1-one (4 .
OO PSP AR50 BEEL 65 GY) THELGE clssbived in 2.7 g (23 o)
iriflugronetioxyben Zyiteh | dridet (had namgle Al enjhaersxaddadde BeSSREBSIOMm in a

T S T
vacug ﬁ%ﬂ?m@ﬁmw@@iﬂ@éed' hets i oibitahé hyaisditteceid, avishederdtiueous
phasW%é_%qQQ%Wﬁat%’%@gfﬂH%qgﬁcgi%ﬂ%&%ﬁ'h!‘\%%%ljglggoﬁigd to give

retention time 1.76 min, detected mass 284.14 [M-
0.256 g Diieih -4 (Biopyaaliinretn) -BEnspornelisohemems therw¢oraiorde.
Ry = @b mPimatinid o) uosesdréd matho sy hengyl)2H-isoquinolin-1-one
(49) was obtained in a similar fashion as described for (48), starting from
3-(3-Fluoro-4 methyl pheny1)-but2-enoic acid. RE = 1.96min (Method B).
7-MebDetet@R rmssoBlig-3-(Mbxkihz H-isoquinolin-1-one (71)
5,6-Difluoro-2-(4-methoxy-benzy1)-4-methy1-2H-i50quinolin-1-one (50)
150 5,6-Difluoro-2-(4-methoxy-benzy1)-4-methyl-2H-isoquinOlin-1-one
(50) was obtained in a similag-fashi ) s%%?l)for (48), starting from
1.9
N
H

3-(2,3 -Difluorophenyl)-but-2-en .RE min (Method B).
Detected mass: 316.1 (WFY).

a) 2-(4-Methoxy-benzyl)-7-methyl-6-((R)-pyrrofidin-3-yloxy)-2H-isoquinolin-1-one
hydrochieoride

A solution of 125 mg (1.0 mmol) (R)-3-pyrrolidino! hydrochloride in 8 mi
dimethylacetamide was stirred with 61 mg (2.0 mmol) 80percent sodium hydride for 30
minutes at room temperature. Then a solution of 0.3 g (1.0 mmol) 8-fluoro-2-(4-
methoxy-benzyl)-7-methyl-2H-isoquinolin-1-one (68, step b) in 10 mi

dimethylacetamide was added. The reaction mixture was stirred at 80°C for 12 h, after
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WO 2008/077550PCT/EP2007/011163 63 0 117 mg (0.58 mmol) of_
4-hydroxy-piperidine-1-carboxylic acid-tert-butylester were dissolved in 2

ok -dimethyl acetamide. Under an argon atmosphere, 63.6 m ﬁ#
mm@lﬁ);l’}cl)?%(%ium hydride were added g?%d the mixture was sﬂpﬁg@%“% 163

temperature. After 30 minutes, 150 mg 70.53 mmol) of
6-fluoro-2-(4-methoxybenzyl)- 2H-isoquinolin-1-one (48) were adt_nled 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

which iR e emammrsy aacd(Bporatsd olivie erhder imtelonddiateveasium hydride

i . i _ '
I e ot S e Raal o s0C
the Fr%%%g%rﬁ r?ﬂ’?%’f? TSrIW 23RN A rssttesamh e xkastsh wilkture was

metiyrienehbibrivith Ateshanabanstievaperatemite H%8esss JINed SMBININGo? 1 1
thane, extracted three times with 1N

: K in dich
e B S T B Ao et i i was
l}fopWﬁiéﬁﬁﬁ@@i&ﬁ@%m@%%@W@ME}W&%@{QQM%@@)@W;O§§d;lﬂ,3_
y;{mg;@@pgﬁum&_ﬁg%ef%Hac\p@ftieé éwme and lyophilized again to give the

product as HCI salt. The purity ot thé obtained product is sufficient, but
eventually occurring impurities could be removed by silica gel

b) 7-shsepatngranRy A5IRHRLE, filg 012,018 (MERo B)., 'R% 2Gled mass:

245.1 (iV1+H+). 20 The following compounds were prepared in a Similar
fashion, using the designated starting materials, they were obtained as

245 thgib‘%H@(5&%%1%@8@:%}@77755&89@@5@)09%@%?r@é‘-@ﬂjxy?-@%isoqumolin—“‘i -
one hydrochloride were dissolved in 1.4 g triflucroacetic acid and the mixture was
heated for 2 h in a microwave oven at 150°C. Then the excess irifiucroacetic acid was
distilied off in vacuo and the residue was diluted with 10 mi 1 M hydrochloric acid. The
aqueous phase was washed with methylene chioride twice and then it was freeze dried
to give 134 mg 7’-Methy!~6—((R)~‘E-pyrroiidin~3—yimethoxy)-2§—§wisoquinoEin~‘E—cme
hydrochloride. R, = 0.92 min (Method B). Detected mass: 245.1 (M+H™),

General procedure for the reductive amination reaction:

0.243 mimol of 6-(piperidin-4-yioxy)-2H-isoquinolin-1-one-hydrochloride (51} or of
another suitable amine, 0.243 mmol of the aldehyde and 0.365 mmol triethylamine
were stirred in 3 mL HC(OMe}g for 1 h at room temperature. The mixture was cooled to
-10 °C, 1.75 mL of a freshly prepared DMF solution containing 1.215 mmoi
NaHB(OAc)s and 1.215 mmol of HOAC were added. Stirring was continued at -10 °C
for 30 min, the mixture is then allowed to warm o room temperature and left at room
temperature overnight. 0.5 mL of water was added and the mixture was evaporated,
dissoived in DMF and purified by preparative HPLC. The purified products were
dissolved in 1 mL of HCI in isopropanol (6-6M) and stirred, until removal of Boc or
isopropylidene groups is complete. 2 mL of water were added and the solution was

freeze-dried to yield the hydrochlorides of the products.
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6-((R)-1-Benzyl-pyrrolidin-3-yloxy)-7-chloro-2H-isoquinolin-1-one (66) 104
re suspended in 2 ml_ of dry dichloromethane. 71 pL. of ,
“{%ﬁ%&%ﬁ 5105pl_ of benzaldehydg, 26pl_ of acetic acid™ Ei’%?f‘?ﬁ’d“@
of powdered molecular sieves were added. The solution wa stirredi for 2h
and 220 mg of sodium triacetoxy borohydride were added. The solution
was stirred for 3h. The reaction mixture is poured in 1 N NaOH, the
aqueous layer was extracted with dichloromethane:isopropanol 3:1 and
The ol vishrOmperH RS HitwdodhsoubnesuphaianBanereviaperatitad in a
similiyResser be abkinesinaisrHat s Riied dy-silica gel chramalogialWioride
i R(:(%%IM min (Method B). Detected mass: 355.1 (M+H+).
=2 86-( ?lf%enzyl-pyrrolidin-3-yloxy)-7-chIoro-2H-isoquinoIin-l-one (67) 150
6-((S)-1-Benzyl-pyrrolidin-3-yloxy)-7-chloro-2H-isoquinolin-1-one (67) was
obtained in an analogous fashion as described for (66). R = 1.11 min
(Method B). Detected mass: 355.1 (M+Ht). 20
6-(Azepan-4-yloxy)-7-methyl-2H-isoquinolin-1-one (68)
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6-Fluoro-7-methyl-21-1-isoquinolin-1-one To a solution of 10.0 g (55.5

WHBRR, §f3sfluoro-4-methyl-cinnamic acid in 80 ml acetone we
subsequently added at 0C 614 g (66,6 mmol) triethylamine in

é’%EP%GE}'H(H 1163

acetone followed by 7.83 g (72 2 mmol) ethyl chloroformate. After stirring

for2 h
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Then the excess trifluoroacetic acid was distilled off in vacuo and the
residue was diluted with 10 ml 1 M hydrochloric acid. The aqueous phase
waswashegd with methylene chloride twice and then freeze ?x@%%ﬁ%%%ﬂgm 6
stirring of the residue in isopropanoland filtration 15 mg of o
6-(azepan-4-yloxy)-7-methyl-2H-isoquinolin-1-one 15as the hydrochloride

were-obtained RE=0-77min(Meth
7-Methyl-6-((R

(R):3-12-(4-M %ﬁoxy-
n-gyloxymethjslipyifoliginesl-carbox
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d by filtration and dried overnight in
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ester were obtained. 10b)
7-Methyl-6-((RB1-pyrrolidin-3-yImethoxy)-2H-isoquinolin-1-one
hydrochioride0.53 g (11T mmol)
(R)-342-(4-Methoxy-benzyl)-Zmethyl-1-oxo-1,2-dihydro-isoquinolin6-ylox
ymethyll-pyrrolidine-1-carboxylic acid tert-butyl ester were dissolved in 2.5
g (22 mmol) t ifluoroacetfgné{ij)@ter 1 h at room temperature the mixture
was heated far 2 h/in aknicrowave oven at 150C. Then the excess
trifluoroacetic;acidwas distilled off in 15vacuo and the residue was diluted
with 10 ml 1 M hydyochloric acid. The aqueous phase was washed with
methylene chloride twice and then itiwas freeze dried to give 0.11 g

7-Methyl-6-(( )-1—p:I:E'din-3-y|methoxy)-2H-isoquinolin-l-one as the
. rro

hydrochloride/-R in (Method B). Detected mass: 259.1 (M+H+).
207-Methyl-6+((S)-pyrrelidin-3-yloxy)-2H-isoquinolin-1-one (70) a)
(9)=312-(4-Methoxy-benxyd)s7-methyl-1-oxo-1,2-dihydro-isoquinolin-6-ylo
xy]§25pyrroli [ N Boxylic acid tert-butyl ester A solution of 252 mg
(1185 mmol) (S)-3-hydréxy-pyrrolidine-1-carboxylic acid tert-butyl ester in
12 ml dimethylacetamide was stirred with 81 mg (2.7 mmol) 80percent
sadidn ¥dride for 30 minutes at room temperature. Then a solution of 0.4
g 1.§-m@o|) 6- WO 2008/077550PCT/EP2007/011163 71

@ B Te)

Aldehyde
Os _H

INH
O‘#

Com-
pound
No

75
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fluoro-2-(4-methoxy-benzy1)-7-methyl-2H-isoquinolin-1-one (68, step b) in
15 ml dimethylacetamide was added. The reaction mixture was heated to
uring which time a clear solution was obtained. The reaction
v?hgi%ﬁéfgerﬂv;\%gslowly added to 10 ml water and after 30 minute&dfStaHig 1163
the product was isolated by filtration a8 dried 5overnight in vacuum. 0.54
g of (S)-3-[2-(4-Methoxy-benzyl)-7-methyl-1-oxo0-1,2-
dihydro-isoquinolin-6-yloxyl-pyrrolidine-1-carboxylic acid tert-butyl ester
were obtained. b) 7-Methyl-6-((S)-pyrrolidin-3-yloxy)-2H-isoquinolin-1-one
Detgraiemlitofd s sigaacdminsipn
(S)-312-(4-Methoxy-benzy1)-7-methyl-1-oxo-1,2-dihydro-isoquinolin-
106-ylox -pyrrolidine-l,—c.arbox&lic acid tert-butyl ester were dissolved in

To mepg FbIyBfUBRIEES: hef) valep Waie doler inpre aropading fo the

folloWiiHEpNaS,eated for 2 h in a microwave oven at 150C. Then the excess
trifluoroacetic acid was distilled off in vacuo and the residue was diluted
with 10 ml 1 M hydrochloric acid. The aqueous phase was washed with

Activaaibyiene stiphisiedwicecang ih?ﬂ-@%é‘?%@%—%'&é’e@ AEA5R28 G man
F%(:)(%}%ethgl-6%8)_i-lgy;%ol|d|n-3-ylox -2H-isoquinolin-I-one as the )
tSERIBHER. 'RE B! JEPmmARGH By DERtEE MdssPrader (MkHTe peptide

subﬁFMetWiﬁfﬁﬁgewﬁﬁmﬁﬂwﬁi&%ﬁwngﬁat%tﬂﬁgd?%ﬂfgpﬁ)ﬁeﬁm?

-(4-Met -be -/-me -6- -pyrralidin-3-yloxy)-2H-1soquinolin-
Tec@a_%%’%%r%%%?&%ﬁﬁ%L%@%”&Si%#ﬁiﬁ’ﬁsﬁf?ﬁg@) %‘é%?ﬁﬁﬁvemaiﬁ um
albunyarothiakid e imshpisdimeondacEtaniios, wa@ stycrd witht§ b g (20he-1-

0 ' i r 30.minut m temperature.

etha%%@gﬁ%ﬁﬁ@?%%%ﬂg?%%ﬁ%ﬁ? g%ﬁj%ﬂ&%ﬂ??j%m were purchased from
SigmAiGIp My 7GREmg1Y 2Ftistrydirutimelbns-(8instere tisnel( ris),

ABBRIY SRR deRs | R TEAsUON, g | C for
R At W10 200316 a0 AT DL 165 75 SRR ke

Biosgioneesnt RS BIRY S IBR Y d B Bt8 CRIGIRRS BB btMIW#S Siatie Roche

Diagwestaddeshichdiivederreagtion to completion. After further 2 days
to 80C, the.reaction mixture was slowly added to 8 ml water and

hea
Test s e B R R R b B BBraasi T Bk (25 i
Tris-thissaprbd i 20w MIION, 2 bk dziori eith and vBShed with @tMMSO). The

t S lisiz ive 247 of ]
O e e 8 S e g v i
tCH, kolid-£-oheyiteehioridelMoPTT and 0.02 % (wiv) BSA). The peptide substrate
and ATelard-GiliRiRyelidininiond dHisecuipPisolane bydragloride 1O, . o,

245 f
2. ""“22(H'.E%f?%@maHapf):sﬂﬁf@me@e(mwmm%mxyicss@)dzrm@qummm a

384-Uerebyicisiohieride rweterdissrivestiin A miditneraasalicAsicard 8 many)
xkure was he{ated for 2 hin % microwave oven at 150C. Then the excess

IXt [ : LC
ond PinioIoseRE AN WAk RIsd 8K AFTARILLRHHR fosidal iR chriaining
pepligiftis uitsirkie RhHyAITethidic 0icnifiacubation at 32 °C, the reaction was stopped

by addition of 20 pl of a solution containing 100 mM Hepes-NaOH, pH 7.4, 0.015 %
(viv) Brij-35, 45 mM EDTA and 0.227 % chip coating reagent 1 (Caliper Lifescience
Inc, Hopkinton, MA). Phosphorylation of the substrate peptide was then detected on a
Caliper 3000 instrument essentially as described by Pommereau et al {J. Biomol.
Screening 8(5), 409-416, 2004). Separation conditions were as follows: Pressure -1 3
psi, upstream voltage -1562 V, downstream voltage -500 V, sample sip time 200 ms.
Positive controls (buffer 1 instead of compound) and negative controls (buffer 1 instead
of compound and buffer 2 instead of ROCK i) were run in paralle! on each plate.
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15 aqueous phase was washed with methylene chloride twice and then it

was freeze dried to give 134 mg
woMehyL:8:((R)-1-pyrrolidin-3-ylmethoxy)-2H-isoquinolin-1-one

hydroch oride. Rt = 0.92 min (Method B). Detected mass: 24%?]?’8\%3%59“163

General

procedure for the reductive arination reaction: 200.243 mmol of

6-(piperidin-4-yloxy)-2H-isoquinolin-1-one-hydrochloride (51) or of another
suitable amine, 0.243 mmol of the aldehyde and 0.365 mmof triethylamine

The jpllewiisla 16 ue/eoT e isorart denischie saié ¢ BREROoKRIDA the respective
formoQRiiRing:3.Ba5nanekNakiBEOAGKE: and kdde Rkt HORAGWERS the following

were stirred in 3 mL

FIC(OMe)3 for 1 h at room temperature. The mixture

. %{dded. Stirring was continued at -10C 25 for 30 min, the mixture is then
actviffsvaE o Wat fg%om temperature and left at room temperature

overnight. 0.5 mL of

| C an

water was added and the mixture was evaporated,

A
EXav!\}rg:?éadis,soIved in 1 mL of HCI in isopropanol (5-6M) and stirred, until

No.removal ¢ftBogr is

e m-PDA
UTo3UTVT mroUmvirm ain

purified by preparative HPLC. The purified products

bpropylidene groups is complete. 2 mL of water were

added-and;thg;sotation was 30freeze-dried to yield the hydrochlorides of

the products. WO 2

DO8/077550PCT/EP2007/011163 73 The following

11

compoundstshiotvn i

n the subsequent Table were synthesized in a similar

hydrochloride salts (

g fashionasdescribed in this general procedure and obtained as

Table 4): WO 2008/077550PCT/EP2007/011163

18

76 Determiridtion of

Rho kinase inhibition To measure Rho-kinase

22

inhibition] TG0 vatu

»s were determined according to the following

24

protocol: 5 Active h
recombinaft hitihan

man recombinant ROCK Il (N-terminal His6-tagged
ROCK-II residues 11-552) was purchased from

55

Upstate T[iel,.0uynde
Eluorescein-AKRRR

e, UK. The peptide substrate,
LSSLRA-COOH, was obtained from JPT Peptide

46

Technolaglés; "Berlin

, Germany. Adenosine-5'-triphosphate (ATP), bovine

58

serum 10afhumine (

SA), dimethylsulphoxide (DMSO),

4-2-Hydtroxyethylpiperazine-1- ethanesulfonic acid (Hepes), Brij-35 and

66

aithiothreitﬁfflﬁlb we

re purchased from Sigma-Aldrich, Munich, Germany.

67

Tris(hydroxymethyly

IM-HCLAnd EDTA A
1RAS X

aminomethane (Tris), magnesium chloride, NaOH,
vere obtained from Merck Biosciences, Darmstadt,

LIV TTOT G | -y =y |

Germany.*éﬁﬁq’plet 2" protease inhibitor was from Roche 15Diagnostics,

68

68 Mannheimi3erman
70 +tEt
75 et

=

The given activity is denoted as the negative decadal logarithm of the IC5q (piCsq) as

follows:

+: piC50 <3.0
o 3.0<plCyp <40
et 40<plCgn<5.0
okt 5.0=<piCsp<6.0
R 6.0 = piCsgp



[ 3]

s
(]

15

20

25

30

Test compounds were diluted to the appropriate concentrations in buffer 1

(25 mM Tris-HCI, pH 7.4, 5 mM MgC128 2 mM D I |, 0.02 % (w/v) BSA
and 3 % DMSO). The ROCK Il enzyme was diluted to a concentration of
100 ng/ml in buffer 2 (25 mM IrisHCI, pH 7.4, 5 mM MgCI2, 2 mM DI | and
0.02 % (w/v) BSA). The peptide substrate 20and ATP were diluted to
concentrations of 3 pM and 120 pM, respectively, in the buffer 2. Two pl of

Clairt@e compound solution were mixed with 2 pl of the diluted enzyme in a

b

384-well small volume microtiter plate (Greiner, Bio-One, Frickenhausen,
Germany), and the kinase reaction was initiated by addition of 2 pl of the
sg{u&&ggﬁga%rg@%efgqg%%u@grate and ATP. After 60 min incubation at
32 C, the reaction was stopped’ 25by addition of 20 pl of a solution
containing 100 mM Hepes-NaOH, pH 7.4, 0.015 % (v/v) Brij-35, 45 mM
EDTA and 0.227 ")/0 chip coating reagent 1 (Caliper Lifescience Inc,
Hopkinton, MA). Phosphgr Iatig;n of the substrate peptide was then
detected on a Caliper 3006 insgréiment essepti lly as described by
Pommereau et al'(J; Biernal..Scrgem -\416, 2004). Separation
conditions were as follows: iPressure -1.8 3 psi,/zlj)]gi{beam voltage -1562
0

V, downstream voltad“é\%@ gample sipime.200 ms. Positive controls
(buffer 1 instead of compound)iand n%g?ative\ég\l%ol (buffer 1 instead of
compound and buffer 2 iRéteadkof ROCK I1) were rafyin parallel on each
plate. WO 2008/077550PCT/EP2007/011163 77 The following{T}

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

R1is

Rois

Rais

H
halog

bl

form (salt or free base) obtained as in the examples described above and
tR&FoHbing activities were measured. Example No. pIC50 15 +++++ 11
+4++++ 16 +++++ 19 ++++ 22 +++++ 24

H, halogen or (C1-Cglatkyt;

&M,

(C1-Colalkyl,
(C1-Cglalkylene-R’

OH,
O”R”:
NH2,

NHR"

NR"R" or

NH-C

R4 is
H,

(©)-R",

halogen,

hydroxy,



+++++ 55 +++++ 46 +++++ 58 +++++ 66 +++++ 67 ++++ 68 +++++ 69

WO HRRTI®4-++++ 75 ++++ 5 The given activity is denoted agthe-pegaiMe 43
decadal logarithm of the IC50 (pIC50) as follows: ++: 10 +++ pIC50 s
3.0 3.0 s p1l050<4.0 4.0 s pIC50 < 5.06r5.0 s p1050 <6.0 6.0 s p1050

|83}
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(C1-Cgralkyi,

(Co-Cgalkenyl,

R,
{C1-Cglalkyiene-(Cg-C1glaryl,
{Cr-Cglalkenylene-(Cg-Cpjaryl,
(C1-Cplalkylene-(Cs-C 1g)heterocycivl,
CH(OH}-(C+-Cglalkyl,

NH»>,

NH-R’

NH-S05H,
NH-S02-(C-Cglalky!,
NH-S0o-R’,
NH-C(0)-(C1-Cglalky!,
NH-C(O)-R’,
C(OIN[(C1-Cg)atkyl]p,
C{OYOH, or
C(O)0-(Cq-Cgralkyt;

Rg is

H,



Claims A compound of the formula () 10 wherein His H or OH. R2 is H,
halogen Or (C1-C6)alkyi; 15 R3 is H, halogen, (C1-C6)alkyl,

20(@dsCBYakylene-R', OH, 0-R", NH2, NHR", 25 NR"R" or N -gf@%gg",m s
R4 IS H, 30halogen, hydroxy, WO 2008/077550PCT/EP2007/01116 79 1

ON, (C1-C Ceyalkylene-R’; 80

R,

(C1-Cglalkyl,
(C1-Crlatkylene-R,
(C4-Cglalkylene-0-(C4-Cglalkyl,
{C1-Cgjalkyiene-0O-R’,
(Cq-Cglalkylene-CH[RIo,
{Cq-Cglalkylene-C(O)-R,

n

{C—g—Cg)aikyfene—C(@)NHg,
{C1-Colalkviene-C{OWNH-R,

10 (Cf—Cg}aikyiene—C{O)MHm(Cg—Cg)aikyé,
(C@-C@)aikylene—C(O)N{(Cf~C@)aik;yijg$
(C‘;»Ca)aEkyieﬂeC(C})N{R’Eg;
(Cq—Cg}a%kyiene-C{O)O—(Cg~Cs}a!ky5,
C(O)0~C4-Cgialkyt,

15 C(O)OR’,

C(ONC1-Cglalkyl,

C{OR

C{OINH-(C1-Cg)alkyl,

C{O)NHR,

20 C{ON[(C1-CglalkylIR’
C(OIN[(C1-Cg)alkyl]p,
C{O)(C+-Cqalalkylene-R',
C(O)O(C1-Ch)alkylene-R

25 Ryis

H,
halogen,
CN,
NO5,



H, haiogen. ON, 10NO2, (Ci-Ce)alkyi, (C2-Ce)alkenyl,
W?@fﬁ“@f’éﬁ’é’ﬁ@/lene (Ce-C10)aryl, 15(C2-C6)alkenylene-(C5-Cig)aMrcarieriics
(Oi-Ce)alkylene-(Ce 010)heterocyclyl, CH(OH)-(C1-Ce)alkyl, NH2, NH-R',
20 NH-502H, NH-S02-(C1-Ce)alkyl, NH-S(1)2-R', NH-C(0)-(01-Ce)alkyl,
NH-C(0)-R'". 25C(0)N[(CI-Ce)alkYIl2, C(0)OH, Or -C6)alkyl; WO
2008/077550PCDEP2007/011163 80 (C 1-Ca)alkyl, (0 -C6)alkylene-R',
(C@ -J&%iH)alkylene-0-(C -C6)alkyl, (C -C6)alkylene-O-R’, (C
_. -C6)alkylene-OH[Rb (C1-06)alkylene-0 (01 -06)alkylene-C(0)NH2,
(CEBBdfIkylene-C(0)NH-R', 10(C 1-C6)alkylene-C(0)NH-(C -C6)alkyl,

(Cp-Calalikenyi,
A
(Co-Cglalkenylene-(Cg-Cyg)aryl,

(83}

(C4-Cglalkyiene-R",
CHOH-(C 1 -Cglalkvi,
NH-,

NH-R’,

10 NH-SO»H,
NH-SO2-(C4-Cglalkyl,
NH-SO2-R’,
SO-NH»,

SCo-NHR,

15 NH-C(O}-(C4-Cgalkyl,
NH-C(O)-R’,

C(ONI(C 1-Cglalkyl]p,
C(O)OH, or
C{O)O-(C+-Cglatkyl:

20

Rg is H, halogen or (C+-Cgralkyi;

nis1,2 3or4:

25 mis 1,2, 3 4075 and

Lis O or O«(Cq-Cg)alkyiene:

whearein
30 R'is
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(C1-C6)alkylene-C(0)NRC1-C6)alkY112, (C1 -C6)21kylene-C(0O)N[R12;
(C1 -C6)alkylene-C(0)0-(C -C6)alkyl, C(0)O-(C1-C6)alkyl, 15 C(0)0R,
WE(BRECBYalkyl, C(O)R', C(O)NH-(C1-C6)alkyl, C(O)NHR', 28c{@)MH(& /011163
-C6)alkyl}R' C(O)NRC -C6)alkylk, C(0)stC | -C6)alkylene-R', C(0)0(C
-C6)alkylene-R'; 25R7 1s H, halogen, CN, NO2, WO
2008/077550PCTTP2007/011163 81 (C1-C6)alkyl, 0-(C1-C6)alkyl,
(C2-06)alkenyl, (C7-C6)alkenylene-(C6-C10)aryl, (C1-C6)alkylene-Rl,
(Qg_@aggg{gg%fp@alkiyi, NH2, NH-R', 10 NH-S02H, NH-302-(C1-C6)alkyl,
NH-502-R',"302-NH2, S02-NHRI, 15NH-C(0)-(C1-C6)alkyl, NH-C(0)-R’,
{Ce-Cqpiheterocyciv,

(Cg-Crplaryl;

R s

{Ca-Cgloycioalkyl,

(C5-Cqpiheterocyaivl,

{Cg-Cagraryl,

(C1-Cepalkyl,

(Cq1-Cglalkviene-R’
(C4-Chralkylene-0-(C1-Cgalkyl,
{Cq-Cguralkyiene-O-R’, or
(C@~Cg}a§kyiene~NRXRy; and

wherein Ry and Ry are independently of each other
(C1-Cglalkyl,

(C5-Cqpgiheterocyciyl,

(Ce-Crplaryl,
(C1-Cyialkylene-(Cs-Cqg)heterocyclyl,
(C1-Cylakylene-(Cg-C1piaryl,
(C1-Cylalkylene-NH(C 1-Cglalkyl,
(C1-Cglalkylene-N[(C1-Cglalkyily,
{Cq-Cylalkylene-N[(Cg-C1g)aryilp, or
(01-C4)3!k_ylene—N[(05—C7g)hetez‘ocyciyi}g;

wherein in residues R4, Rs, Rg, R7 and Rg alkyl, alkylene or cycloalky! can optionally
be substituted one or more times by OH, OCH3z, COCH, COOCH3, NHo, NHCHs,
N(CHz)p, CONHCH3 or CON(CH3)p-

wherein in residues Ro to Ry alkyi or alkylene can optionally be substituted one or

more times by halogen;
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20

25

C(0)NRC1-C6)alkylio, C(0)OH, Or C(0)O-(C1-Cé6)alkyl; 20 Re is H,

WRANGEH BF(C-C)alkyl; nis 1,2, 30r 4; 25m s 1, 2, 3 ,4 or 5; 84 kiS00 1165
0-(C1-06)alkylene; WO 2008/077550R&T/EP2007/011163 82 )
(C3-Cg)cycloalkyl, (C5-Claneterocyclyl, (06-C10)arYli R" is
5(C3-C8)cycloalkyl, (C8-C1D)heterocyclyl, (06-C10)arYl, (C1-C6)alkyl,
(01-06)alkyiene-R', 10(C-i-C6)alkyiene-0-(C-i-C6)alkyl,

wheré@lsCaalkyiene-0-R: or (C1-C6)alkylene-NRxRy; and wherein Rx and
Ry are indepen%ﬁﬁ?aoéf) ég%}]tg?#g? ( f%@ﬁ&yh@(@@mﬁéké@cyclyl,

unsu?@t@z@q@fa‘rmwmumaﬂ@'lenméﬁéi‘i}&ééf}ﬁ}%@%ﬁléél ougs wqependent&y
selec e N R SR oS pary

COOKE @@M%k@l@hﬂk&dﬁ,((ﬁ}ﬁﬂ@%@m% 1-Cglalkyl, CON[(C+ -Calaikyils.
(Ca-Cyicycloalkyl, (C1-Cgalkyl, {C4-Caralkylene-OH, (Cq-Ca}aikyEene—NHZ,
(Cj-Cg}aiky%ene—NH(C¢~C6)a!§<y!| {C';WC@)aFkyEene»N[(Cj~C5)aikyl}2, (Co-Cgalkeny
{Co-Caraikynyl, O-(C4-Cglalkyl, O-C{O)~(C¢~Cgkaikyt, PO3Hy, SO4H, S‘-Qv-NHg‘ |
SOpNH(C 1-Cgjaliyl, SO2N[(C1-Caralkvils | >-{C 4 -Cegaiicyl; SO»(Cq~C@)a:é<yE, Sbv-
(C+-Cglalkyl, 802~N:CH—N[{€31~G@)a!kyi}2, )
CINH}NHo), NHo, NH-(C1-Cg)alkyl, NI{C 1-Cgjalkyllo, NH-C(O)}-(C1-Cglalkyl.
NH-C(O)C-(C1-Cglalkyl,

NH-80-(C1-Cglalky!, NH-SC2-(Cg-Cipgiaryl, NH-SOg-(05~C—gg)heterocyc?yf, N(C1-
C@)aikyE—C(C})—(Cq—C@}alkyl, N(C@~Cg)a!ky!—C(O)Ow(C¢mcg)alkyl,
N(C1~65)aiky£—C(O)~NH~(01-Cg)aikyi]‘

(Ce-C1plaryl (Cq-Ca)alkylene-(Cq-C 1 g)aryl, O-{Ce-Crgary,
O—(Cq—Cg}a!kyiene—(Cs—C1 olaryl, {C5-Cy oxheterocyoivt,
(C@—C@}afkyiene-(Cg)—CqD)heterocyciyi, or O-(Cﬁ—Cg)alkyiane-(C&Cf;g)heterocyciy!,
wherein the (Cg-Cqglaryi or {C5-Cqpheterocyclyl may be substituted one to three
times by a group independently selected from halogen, OH, NO2, CN, O-(C1-Cglalkyl,
(C1-Cgialkyl, NH», NH(C1-Cglalkyl, N[(C1-Cglalkyl]s, S09CH3, COOH, CLO)O-(Co-
Calalkyl, CONHo, (Cq—Cs)afkyéam&(}w((}q—Cg)a!kyf, (Cq~Cg)a§kyiene~0-(65-cqg)aryl,
or O-(Cq—C@)alkyiene—(CG—C1g)aryf;

or wherein (Cg-Cqplaryl is vicinally substituted by a C-{C1-Cylalkyiens-0 group
whereby a 5-8-membered ring is formed together with the carbon atoms the oxygen

atoms are attached io;

and wherain aryi or heterocyclyl substituents of (Ce-Capiaryl and (C5-Cypiheterocycly!

groups may not be fuither substituted by an aryl or heterocyclyl containing group; and

wherein, if mis 3, Rg is not H, (Cy@;@heterocyclyi or (Ce-Cqgiaryl: and



(C1-C4)alkylene-NRC5-C10)heterocyclyti wherein in residues R4, R5,
R6, R7 and R8 alkyl, alkylene or cycloalkyl can optionally 25 be
Vayptiiiteshone or more times by OH, OCH3, CODH, COO0H3; ™ 25¢7/011163
NHCH3, N(CH3)2, CONHCH3 or COIggCHB)Z: wherein in residues R2 to
Rg alkyl or alkylene can optionally be substituted one or more times by
halogen; WO 2008/077550 PCT/EP2007/011163 83 wherein in residues
R3 to RB (Cs-r(c5-cioTheterocyclyl are -10/aryl and unsubstifuted or
wheSisiitied 2ne 91RO Simes b suiable graups independently selected
from halogen OH, NO2, N3, CN, C(0)-(Ci-Co6)alkyl, C(0)-(C6-C10)aryt,
(C1-Cogky! OOO(Cl 06)alkyl, CONHn, CONH(C1-06)allityl,
Coa- é%: aIkyIIi2 (C3-08)cycloalkyl, (C1-06)alkyl, (C1-36)alkylene-OH,
3 {5@ ?aﬁwene NH2, (C1-C6)alkylene-NH(C1-C6)alkyl,
(C1-(latiOlafeierne-NRC1-C6)alky112, (C7i-05)alkenyi, (C2-C8)alkynyi,
@é 1-0,6)alkyl, 0-C(0)-(Ci-C6)alkyl PO3H2, S021-4., S02-NH2,
(C1-Be2lHroE-CafakAsBOAN[(C--C6)alky1]2 , S-(01-C6)alkyl:
(Ci %%_é)rﬁﬁg)ﬁ{ SO2 (C1-C6)alkyl, S02-N=CH-NRC1-C6)alk)1112,
16 ), NH2, NH-(C1-C6)alkyl, N[(C1-C8)alky112,
C+-BiHGrte 8/ alkyl, NH-C(0)0-(C1-06)alkyl, NH-S02-(C1-C6)alkyl,
NH-502-(C8-Clci)aryl, NH-S02-(C6-Cla)heterocyclyl, N(01-
(C1-empiikgregoy@riE6)alkyl, N(C1-C6)alkyl-C(0)0-(C1-06)alkyl,

al NH-(C1-08)alkyll, 15(06-C1 0)a71,
(©1- é\g g')ga;fky% @8‘ 010)arYi, 0-(C8-C10)arYi,

10 (Cy- (D@()@Ek-;ﬂé:)s&l—@(@)&l—ém -03,0)arYl, (C6-C10)beierocyclyl,
c 1 06 aIkerne &C8 C1Wheterocyclyl, or
(C1- @ClO)heterocymyl wherein the (C6-C1 0)a or

alkyi, @ﬁk)ﬁ%?@%ﬁ?&)ﬁ%%?ﬂ%’@agds@ fiiyted %{‘%ﬁ%‘?@ I%rt%n ?g Tt"% aaf@?gz@referably

independently selected from ha ogen, O

one ’f&)ﬂ’f@%)tw mw@mm@amﬁm NHEOE-08) alidyd 2NSORGHS( COMN,

CC}NQ’ Jeli rq % CONH2, (C1-C6)alkylene-0-(01-06)alkyl,
lkylene é6- -C10)aryl, or 0-(C 1-C6)alkylene-(C8-C10)aryl; or
18 whereln (C6-4010)a71 is yicinally substituted by a 0-(C1-04)alkylene-O

thedlf ehy a 5-8- bered rin |s forme to ether with the
o e R L PORSAG OE rear i rrerm gt
30C@W€@ﬁ)§§i§ﬁzl substituents of (C6-C10)aryl and (Cs- ClO)heterocycIyl groups

may not be further substituted by an aryl or heterocyclyi containing group;

and wherein, if m is 3, R6 is not H, WO
2. 2608 IPEETPe fREPYBo! ) ecrEgieg Whdwin lif whiy SinaRd Bs-saad is

20 chardQ8iGHSSRIaRELIRMLQl8)alkyl,

(1)

25
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3.

(C3-08)cycloalkyl, (01-C6)alkylene-R’', 5(C1-C6)alkylene-0-(C1-C6)alkyl,
(Ci-C6)alkylene-O-R', (Ci-C6)alkylene®€H[R1]2, (C1-C6)alkylene-C(0)-R,
(0i-C6)alkylene-C(0)NH2, 10(Ci-06)alkylene-C(0)NH-R’, or
(C1-C6)alkylene-C(0)N[RI2; alkyl, alkylene or cycloalkyl in said residue is
substituted one or more times, preferably one to three times, by OH,
OCHS3, COOH, 0000H3, NH2, NHCH3, N(CH3)2, CONHCH3 or
0@u&%%c;Léf%lﬂ-ma%w%%&@;gg@'&%%tﬁgmég%f% MR ANdI0L i

their pharmaceutically acceptable 2. A"compound of formula’(]

charzatetreindyotictainmhengtsin R1 is H and is 20characterized by the

4.

formula (I) 85 3. A compaund of,formula (I) according to claim 1,
wherein R1 is OH, and is chéracte

’ ed by the ula (i) R4 RS R.3N N,
OHR84. A compoﬁ@f formulecd) actox iné to’claim 1 or claim 3,

wherein R1 is OH and isi chardcterized by the formulg(kip 103111 5. A
compound according ﬁ‘___,e- claiptis-1 to 4,whereih R3%s H, halogen,
(Oi-C4)alkylene-R', O-R" orfNHR',. 156.R EOomp Laccording to one of
claims 1 to 5, wherein R3 i§*H or RIHR". 7.A compound according to one
of claims 1 to 6, wherein R3 is H, -(C5-C6)heterocyclyi, or NH-phenyl.

(I

A compound of formula (1) according to claim 1 or claim 3, wherein Rq is OH

and s characterized by the formuia (")

5.

A compound according to one of claims 1 fo 4, wherein Rg3 is H, halogen

)

(C1-Cyalkylene-R’, O-R” or NHR".

7.

A compound according to ohe of claims 1 to 5, wherein Rais Hor NHR”.

A compound according fo one of claims 1 to 6, wherein Ra is H,

NH-(C5-Cg)heterocyclyl, or NH-phenyl.

8.

A compound according to one of claims 1 to 7, wherein Rais H.
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86 9. A compound according to one of aims 1 to 8, wherein R8 is H.
halogen or (Ci04) alkyl. 10. A compound according to one of claims 1 to 9,
wherein F8 is H. CI, F. methyl or ethyl. 11. A compound according to one
of claims 1 to 10, wherein R8 is H. 12. A compound according to one of
claims 1 to 11, wherein R4 is H, halogen or 10(C1-05)alkyl. 13. A
9. compenpdassardingdmans ehelaimsaldn 12, whergin Rd is Hihalogen
_ ._OF (0i-C4)alkyl. 14. A cgmpoun(j%’according t%%%ﬁf’é%ﬁin%gl‘?o%ﬁ,'amg“n or (C1-
“4)2\§ferein R4 is H. 15. A compound according to one of claims 1 to 14,
wherein R5 is H, halogen, ON, (C1-C6)allsry1,
(C2-C6)alkenyl,NH-(C6-Clo)aryl or (CI-C6)alkylene-(C6-C16)aryl and
10. (Glle@ﬁiawmed&ﬁfﬁi@me@@@y@bém@l%@%@%ﬂF@%‘%Qﬁqi.”@[t%' methyl or
one of claims 1 to 15, wherein R5 is H, halogen, (Ci-C6)alkyl, I
ethyl.(c3-c6)alkenyl, R', NH-(C6-C10)aryl or (Ci-C6)alkylene-(C6-C10)aryl and
(C1-C6)alkylene-(C5-Cio)heterocyclyl. 17. A compound according to one
. of claims 1 to 16, wherein P5 is H, halogen, (CT: -05)alkyl,
T (CXOBRIERYPECSIOING NECSBI0)drYd, (C1-0)alkylXE6: 25Ci
O)aryl or (C5-Ci o)hetercaryl. 18. A compound according to one of claims
_ 1to 17, wherein R5 is H, halogen, (C -C6)alkyl, (C2-Cs)alkenyf, (a5-C
2. Ofapfimpp (OO0 hetdraatyl 087 49A=zempound aceRrdiBghta Pne of 1o inqen of
(C“Cgfiﬂrsil to 18, wherein R5 is H, halogen, methy., ethyl. vinyl, phenyl, -
* id \}’I or pyridyl. 20. A compound accordtng to one of !aims 1 to 19,
wherein R5 is H. halogen, methyl, or ethyl. 21. A compound according to
one of claims 1 to 20, wherein R5 is A compound according to one
13- ot damRoL s BB aehein R Bis i baiogen @NiAQE38BAYis H, haiogen or
{Cj_cogg(;}&l-[%)alicyl, (C2-C6)alkenyl, R" or (C -C6jalkyiene-(C3-C8)cycloalkyl.
‘ 55 yc'ompound according to one of claims 1 to 22, wherein R7 is H,
halogen, ON,

14, A compound according to one of claims 1 to 13, whearsin R4 is H.

15, A compound according to one of claims 1 to 14, wherein Rg is H, halogen, CN,
(C1-Ceplalkyl, (Co-Cglalkenyl, R*, NH-(Cg-C)aryl or (C;-Cglalkylene-(Cg-Coaryl and
(Cy-Cealkyiene-(C5-Cyg)heterocyelyl.

16, A compound according tc one of ciaims 1 1o 15 wherein R5is H, halogen,

(C1-Cealkyl, (Cr-Cglalkenyl, R, NH-(Cg-Cg)aryl or (C-Cgalkylene-(Cg-C1)aryl and
(C1-Cglalkylene~(Cs-Cq giheterocyelyi,

7. Acompound according to one of claims 1 to 18, wherein Rs is H, halogen,
(C4-Cgialkyl, (Cp-Cglalkenyl, (Cg-Crglaryl, NH-(Cg-Cqpnlaryl, (Cq-Colalkyl-(Cg-
Cqpiaryl or (Cs-Cqp)hetercaryl.

18. A compound according to one of claims 1 to 17, wherein Rz is H, halogen,

(C1-Cpjalkyl, (Co-Cgialkenyl, (Ca-Cqpjaryl, or (Cx-Cagiheteroaryl.
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(C1-C4)alkyl, 0-(C1-C4)alkyl, (C2-C4)élkenyl, phenyl., cyclopropyl or

15(C5-06)hetercaryl. 24. A compound according to one of claims 1 to 23,

wherein R7 is H, fluor, chloro, bromo, methyl, propyl, ethyl, methoxy,

phenyl, nitrile, cyclopropyl, thienyl or vinyl. 2025.A compound according to

one of claims 1 to 24 wherein R7 is H, fluor, chloro, bromo, methyl, propyl
i O ~26.A nd_according to one of claims 1 to 25, wherein

R%r?sg FI—!?B %5?%‘&%&83%8 8cco éfﬁ'&%&%ﬁé‘%fgéaﬁﬁ?ﬁeﬁ 6, Heréinlagen,

methyis 8 ovidy7 SeegmBpasAd; ageoyding to one of claims 1 to 27, wherein m
is 3. 29.A compound according to one’of claims Ito 28, wherein R2 is H,

halogen, or 30(Ci-C4)alkyl. 88 30. A compound according to one of

20, claimsibto29 2wbereindR2 is-H o (CiGalkyl. 31. nd.agccordin
. toone (3):;‘ claims 1 to 30, Whereir?EFQ-) is H. fn%tkfﬁo%%ﬁ%fggg?faﬁ Waloden
mem%d?ﬁﬁéhuﬂd according to one of claims 1 to 31 wherein nis 1,2 or 3. 10A
compound according to one of claims 1 to 32, whereinnis1or 2. 34. A
compound according to one of claims 1 to 33, whereinnis 1. 35. A
CorfpBimY A Coremiaite dneoEalbinhsitso! 34, WhereinrBS is 45Hy
(Ci-Co)alkyl, (CI -C4)alkylene-(C6-C ,0)aryl,
. (01-04)alkylene-(C3-08)cycloalkyl,
2 Zo(omodaliylenerGh; C1B)hetsreysivl (R1100)akyienef:(CL-COMMYL .
(ChC (C }C4.)§Ik>(len,g-§2(0)-(C6-Ci o)heterocyclyi, ’ ' S
-CqE U Rdidre e e e 2oyl enCa)alkylene-C(0)NRC1-C6)aikyli2,

(C1-CEalADRakyIene COMNH-(01-Co)alkyl,

3]
—

I~

25. A compound according to one of claims 1 to 22, wherein Rv is H, halogen, CN
(C1-Cylalkyt, O-(Cy-Cyalkyl, (C2-Cylalkenyl, phenyl, cyclopropyl or |

(C5-Cg)hetercaryl,

24, A compound according to one of claims 1 to 23, wherein R7 is H, fiuoro, chioro

bromo, methyl, propyl, ethyl, methoxy. phenyl, nitrile, cyclopropyl, thienyl or vinyl,

25 i i
5. Acompound according 1o one of claims 1 to 24, wherein R7 is H, fiuoro, chloro

bromo, methy!, propy! or methoxy.

26. A compound according 10 one of claims 1 10 25, wherain R7is H.

27. A compound according to one of claims 110 26, whereinm is 2 3 or 4.
- ) .
28, A compound according to one of claims 1 to 27, whersin mis 3.

28, A compound according to one of claims 1 1o 28, wherein Ro is H, halogen, or

(C+-Cgialkyl
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(C1-C6)alkylene-C(0)0-(C1-C6)alkyl, CG£B8)0-(CI-C6)alkyl, C(0)(C1-C6)alkyl,
C(0)R' 30C(0)NH-(C1-C6)alkyl, C(0)NRC1-C6)alkyll2, or
C(0)(C1-C6)alkylene-R'. 36.A compound according to any of si ims 1 to
35, wherein R6 is 5 -C6)alkyl, (CyC1o)heterocyclyk, -08)cycloalkyl,
(C6-C1l10)aryl, 10(C1-C4)alkylene-(C3-C8)cycioalkyl,
a0 (G- I ne-(Ce-C10)heterocyclyl, (C1-C4)alkylene-(C6-C10)aryl,
v ﬁ‘%@?@@%‘?ﬁ "E6TaiyF Et%ffl@éﬁmq)l%ﬁ&o&mm@ﬁg@arszcv
Co)alks(C1-C6)alkylene-C(0)NH-(C1-C6)alkyl,
(C1-C6)alkylene-C(0)0-(C1-C6)alkyl, C(0)0-(C1-06)alkyl, C(0)(Ci-C6)alkyl,
C(0)( C6-C1o)heterocyclyl, 20C(0)(C3-C8)cycloalkyl C(0)NH-(C1-C6)alkyl,
31 CH 1-CH)alky C(0) (Ci-C6)alkyiene-(C3-C8)cycloalkyl, C(0)
(égﬁgg)%lgkﬁgn%&gjé&@ ] osglj*ue %%8{,&3?@%? 25€ @Y (e es)alRieteH(Caethy or
ethyl. Cio)aryl. 37.A compound according to any of claims 1 to 36, wherein R6 is

H,

-

.2 or3

[0
o

A compound according to one of claims 1 1o 31, wherein n ig

A com ‘ ' cia o3 '
npouna according o one of claims 1 1o 32, wherein nis 1 or 2.

[
[E8)

34 e : ,
A compound according to one of claims 1 to 33, whareinn is 1,

35, Acompound according to one of claims 1 to 34, wherein
Rg is

H,

(C1-Cgalkyl,

R

(C1-Cyalkylene-(Cg-Cygaryl,
(C«;—C4)a!kyiene—(C3~Cg)cycioalkyl,
(Cq—C4)aIkylene-(C5—C?O)heterocyciyt
(Cq@@)alky;ene—O—(C1—Ca)a!kyi,
(C1—04)alky§ene-0(0)-(65—0;g)heterocyo!y!,
(C1—C4)alky§ene—C(O)—{CB-CqO}aryl,
(Cq—C@)alkyien@-C(O)N[(61hCS}aikyl}z,
(C1—C@)aikyiane-C(O)!\iH—(C1«6@)afky£,
(Cq—C@)aikylen@—C(O)O—(Cq—Cg)a!ky!,
C(O)O-(C1-Cgalky!,

C{ONC1-Calalkyl,

C{OR,

C(OINH-(C1-Caalkyl,
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90 (0i-C6)alicyl; (C3-C8)cycloalkyl, (C5-Clo)heterocyclyl, (C5-Clo)aryl,
(C1-C4)alkylene-(C3-08)cycloalkyl, (C38C4)alkylene-(C5-010)heterocyclyi,
(01-04)alkyiene-(C6-C10)aryl; (C1-06)alkylene-0-(C1-06)alkyl,
(Ci-C6)alkylene-C(0)NH-(Ci-C6)alkyl,
10(C1-Cé6)alkylene-C(0)N[(C1-C6)alkY112, C(0)0-(C1-C6)alkyl,
C(0)(C1-Cb)alkyl, C(0)(C3-C8)cycloalkyl, C(0)-(C5-010)heterocyclyl,

) -(G1-Ch)alkyl, C(O)Nf(C1-C6)alkyl12,
C(O)Eﬂﬁ@((%(?%%@?ﬁ Ié%g-(c3-C8)cycloalkyl,
C{O)C(0)(Gi:&k)adindene-(C5-Clo)heterocyclyl, or
C(0)(C1-C6)alkylene-(C6-C10)aryl. 20 38.A compound according to any of

claims 1 to 37, wherein R6 is H, (C1-C6)alkyl, 25(C3-C8)cycloalkyl,
36. (G6LARNI(CLCAR 5B alkyl, 0 R s
(C1-C4)a%@g-a&fc%@g}é%E&E?‘c%yﬁ%ﬁﬁ%ﬁﬁﬁgl’k%%%@&%‘-Qilfo)aryl, 91
H, (Ci-C4)alkylene-0-(C1-C4)akyl, C(0)(C1-06)alkyl, C(0)(C3-08)cycloalkyl,
{(C1-Cglalkyl,
(
{

0

5-C1piheterocyclyl,

C
3-Cgleycioalkyl,

]

({Ce-Crglaryl,
(C1-Cyq)alkylene-(C3-Cgloycloalkyl,
(C1-Cylalkyiene-(C5-Cqglheterocyciyl,
{C1-Cyjalkylene-(Cg-C1plaryl,
(C1-Cglalkylene-0-(C4-Cglalkyl,

{ Jalkylene-C(OWN[(C4-Cglalkylls,
(C1-Cglalkylene-C(C)NH-(C1-Cg)alkyl,
(C4-Cgalkylene-C{O)O-(C1-Cgalkyl,
C(O)0-(C1-Cglalky!,

C{O)C4-Caralkyi,

C{O)} Cx-Cqgrheterocyachvl,
C{CHC3-Cygicycioalkyl
C(O)NH-~{C1-Cg)atkyl,
CLOIN[(C1-Cg)alkylly,

C(O} (C1-Cg)alkylene-(C3-Cg)eycloalkyl,
C(O} (C1-Cpq)alkylene- C5-Cqg)heterocyelyl, or
C{O) (C1-Cglalkylene--(Cg-Cqniaryl.

37. A compound according to any of claims 1 to 36, wherein
Rg is
H,
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C(0)-(05-C1o)heterocyclyl, 5C(0)(01-C4)alkylene-(C5-Clo)heterocyclyl, or
C(0)(0 -C4)allcylene-(C6-C1 Q)aryl. A @mpound according to any of
claims 1 to 38, wherein R5 is 10H; (C1-C6)alkyt; (C3-C8)cycloalkyi;
(C1-C4)alkylene-(C3-C8)cycloalkyl; (C1-C4)alkylene-(C5-C1
O)heterocyclylwherein heterocyclyl is unsubstituted or 15substituted one
or more times by (C1-C4)alkyl; (C1-C4)alkylene-(C6-C10)a7l wherein aryl

(C?m(ijs gﬂ;(%)s .tuted or substituted one or more times by halogen, (Ci-C4)allryl,
O-SPJCL 4)alkyl, S02-(Ci-C4)alkyl or SO2_NRC1C6)alkyl]2;

(Co-CEeit£ne)alkyl: 20C(0)(C3-C6)cycloalkyl;
C(O§-(C5-C6)heterocyclylwherein the heterocyclyl is unsubstituted;

(Cs-&(0)(ecyuikylene-(C5-C10)heteroOyOlyl wherein the heterocyclyl is
( “éms;:abs}ituted; Or  C(0)(Ci-C4)alkylene-(C6-C1 War-0 wherein the aryl
57%¢ Uifddbstituted or substituted one 250r more times by halogen and

(51_%g@%gégé@@ﬁgl}g%%}p&alkyI residue is unsubstituted or

substituted on€ to e times by a group independently selected from

(C1-Orliogersr@HONHR; (NHEGHR) @I N(CH3)2, 92 a (C1-C4)alkylene residue
is unsubstituted or substituted once by amino or N(OH3)2 and a

S
chl(é)@;&%%%1%w té<fiie is unsubstituted or substituted once by NH2,
to any of claims 1 to 39, here R6 is H,

40, accordi
(1 %@f%@%%%@%&%@g@uomkyl. 41. A compound according to any of
(C1-(ulpiningidie 40 0yRerain R61s1+(C1-C6 or (C3-08)cycloalkyl. 1042.A
(

compound according to any of claims 1 to 41, wherein R6 is H.
Cq«Cg)alﬁyéenewC(O)N[(Cq-Cg}aékyi]g,
C{O)O-(C 1-Caglalkyl,

C(O)(C1-Calalkyl,

C(O)Ca-Cy)cycioaikyl,
C(O)-(C5-Cqg)heterocyaiyt,
C{OINH-(C1-Cg)alkyl,

C(OIN[(C1-Cg)alkylip.
C(O)(C»;—C@)aikyiene—(Cg—Cg)eycieaiky%.‘
C(O)(Cq~Cg)a£kyiene—(05—C1g)h@terocycly!, or
CONC1-Cg)alkylene-(Cg-C)aryl.

38. A compound according to any of claims 1 to 37, wherein
Rg is

H,

(C1-Cglatkyl,

{C3-Cgjeycloalkyl,

(Ce-Caplaryl,

(01—C4)afky!ene—(C3—08}Cycioa!kyi,

(Cq-Cyialkylene-(C5-C+ o)heterocyclyi,
{C1-Cyjalkylene-(Cg-C1g)aryl,
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43.A compound according to one of claims 1 to 42, wherein m is 3 and L
is attached to the 3-position or to the 4ggosition of the piperidine ring.
1544.A compound according to one of claims 1 to 43 hereinmis 3 and L i

attached to the 4-position of the piperidine ring. 45. A compound
according to one of claims 1 to 44, wherein L is 0-methylene, O- ethylene,

or 0. 20 46. A compound according to one of claims 1 to 45, wherein L is
cording to claim 1, wherein 25R1 is H, OH, NH2; R2

. compound ac
(C1“%455‘@8897@&@&%%?E@Iaces)amw; R3is H. halogen,
C(OX@-{:@@@IM@%-R', 0-R" or NHR™": 30 R4 is H, halogen or (Ci-C6)alkyl;

93 R5is H, (C1-C6)alkyl, halogen, CN, (C2-C6)alkenyl, (C6-C10)anil,
COWH-(06)C/(B1z86)alkylene-(C6-C10)aryl, (05-Ci g)heterocyclyl or
C(@(@iq alk Ie%ne-(CS-Clo)heterocyclyl;10)aryl, 5R6 is H, R, (C1-C8)alkyl,

(C12C6)AAEHE RS b 1-CB)alkylene-0-(C1-C6)alkyl,

C -e¢€ e-0-R'~(C1:C6)alkylene-CH[R12,
(O)Egig%g{%%%ﬂ‘é%{)ﬁ% h @%Eoé{}%ﬁﬁéne-C(O)NH-R',
C(O)(C%@&DHKWMQ@NR@%W@_NKYIIZ, (C1-C6)alkyleneC(0)N{R12;

C(0)0-(C1-Co)alkyl, C(0)(C1-C6)alkyl, C(0)(C3-C8)cycloalkyl,
C(0)NH(C1-Ce6)alkyl, C(O)NRC1-C6)alkylt, 0(0)

39, (Q-eSadylaneC3:s68ey yl:0(0) 10(C1-C6)alkylene-05-C1
_ O)heterocycﬁ/glj,eaé?g:(}%%(%gﬁc )gl yl‘égr%?&é éggr%’;%ﬁgﬁ@ H, halogen,
R6 I8cN, (C1-C6)alkyl, 0-(C1-C6)alkyl, (C2-C6)alkenyl or R': R8 is H, halogen

- or(Cl-Ce)alkyl; mis 2,3 0r415nis 1, 2 or 3, and L is 0, 0O-methylene or

0-ethylene.
{C1-Cgralicyl:

(Ca-Cg)eycioalky!:

(C1-Ca)alkylene-(C 3-Cgleycloalkyl;

(C—;~C4)a!kyiene—(65w6»;O}he‘terocyciyl wherein heterocyclyl is unsubstituted or
substituted one or more fimes by (C1-Cy)alkyi:

(Cq—C4)aiky§ene—(Cg-C¢D)aryl wherein aryl is unsubstituted or substituted one or more
times by halogen, (C4-Cglalkyl, O-(C4-Caralkyt, S02-(C1-Cylalkyl or SOp N[(C-
Cgialkyllp;

C(O)(C1-Cg)alkyi;

C{O)Ca-Cpicycloalkyi;

C(O}-(Cs-Cg)heterocyclyl wherein the heterocyclyl is unsubstituted:
C(O)(Cq—C@)&t%kylene»({:gc?g)heterocycly! wherein the heterocyclyl is unsubstituted;
or

C(O)(C";~«C4)aiky!ene—(05~0g gjaryl wherein the aryl is unsubstituted or substituted one

or more times by halogen;

and wherein

a (C4-Cq)alkyl or (C1-Cglatkyl residue is unsubstitutad or substituted one fo three
times by a group independently selectad from hatogen, OH, NHop, NH(CH3) or

N(CH3)2,
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2048.A compound according to claim I, wherein R1 is H or OH; R2 is H or
(C1-C4)alkyl; 25R3 is H, halogen or NBR", wherein R" is defined as
above; R4 is H, halogen or (01-C4)alkyl; R5 is H, (C1-C6)alkyl,
halogen, (C2-C4)alkenyl, (C6-Ci o)aryl, (Ci-C6)alkylene-(C6- 30Cio)aryl or
(C5-Cio)heterocyclyl; 94 R6 is H, (C3-C8)cycloalkyl, (Ci-C8)alkyl,
(C1-C3)alkylene-R', C(0)0-(C1-Calkyl, C(0)(Ci-C6)alkyl,
a (cCO)( # loalkyl,. C(0)-(C5-C10)heterocyclyl, C(O)NH-(C1-C6)alkyl,
o N S R g sty BeslyiaminG of N(CHs
and €L CHatkulrnedSac1Onaterooy el of i H
5C(0}(C1-CB)alkylene--(C6.C10)aryl- R 1 H- halogan ER W& Bikii 2.
0(Ci-C6)alkyl, (C2-C6)alkenyl or R; R8 is H. halogen or (C1-C6)alkyl; 10 m
40. 1s 2, 304048 L2 and L is a 1549.A compound ap(%ording to_claimﬁ
1, wherein R1is H gdgﬁ%f@fﬁ Tai'&?)dl%?l;‘?%ﬁ@%?ﬁ RgTs H. (C1-Cglalkyl
or (CNHG(G5:E63teteroaryl or NH-phenyl; R4 is H, halogen or (C1-04)alkyl;
R5 is H, (C1-C4)alkyl, halogen, (Ci-C4)alkenyi, (C6-C1 O)aryl,
(C1-C2)alkyl25(C6-C10)aryl or (C5-C6)heteroaryl; R6 is H,
41. (CB-ERewslpald (GG, )Eall%/,.; ( El;g%h alkylene=R’; C(0)(C1-C6)alkyl X
C(O)(cs-CS)cyc|oa|ky|f'éé(oj- c%-%l" %t&et%(‘:?/c v TR REYe -copiy
or {(Ce(OK Tyt @aikylene(C5-Cig)heterocyclylor
C(0)(Ci-C3)alkylene--(C6-C10)arYl; 95 R7 is H, halogen, CN.

(C1-C4)alkyl, O(C -C4)alkyl. (C2-C4)alkenyl, phenyl. cyclopropyl,
42, (CodmipelataanyboriMaas bl (Gr&MakYlo 41, wherein Rg is H.

43. A compound according to one of claims 1 to 42, wherein mis 2 and L is

attached to the 3-position or to the 4-position of the piperidine ring.

44 A compound according to one of claims 1 to 43, wherein mis 3 and L is

attached to the 4-position of the piperidine ring.

45. A compound according to one of claims 1 to 44, wherein L is O-methylene, O-

ethvlene, or O,

48. A compound according to one of claims 1 to 45, wherein L is O.
47. A compound according to claim 1, wherein

R1is H, OH, NHs;

R2 is hydrogen, halogen, or (C1-Cg)alkyl;

R3is M, halogen, (C4-Ca)alkyiene-R’. O-R” or NHR;

R4 is H, halogen or (C1-Caglalkyt;
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mis 3; nis 1; and L is 0. 1050.Use of aééeast one compounds of the
formula (I) and/or their pharmaceutically acceptable salt as claimed in one
of claims 1 to 49 for producing a medicament. 51.Use of at least one
compounds of the formula (1) and/or their pharmaceutically acceptable salt
as claimed in one of claims 1 to 49 for producing a medicament for the
15treatment and/or prevention of hypertension, pulmonary hypertension,
Rs ineUIC hyPeftekpionategienpaiily, @aucy)kparnhOg! CeWalonNH-(Cs-C1p)aryl,
disorder, peripheral alerial occlusive disease (PAOD), coronary heart
(C1-Higerlkyefifglvd et sy hd iy rieishy chieltailure, ischemic
isegses, ischemic organ failure.(end organ damage), fibroid lung, fibroid
(CTM?;\@%?E&‘;E%%T e, négﬁ;'gp%ﬁﬁw(rﬁe%?fal failure, fibroid kidney, renal
20glomerulosclerosis, organ hypertrophy, asthma, chronic obstructive
pulmonary disease (COPD), adult respiratory distress syndrome

R6 ishfdnfhotfc tiseradry. shioreC cerdiiantsbsfasnt- clabdisne ez Co)alkyl
1 e T R L SRR AR BNk 1
Ce)eipsiosalROpIsH FROSIatic Oypentiaai. diabelps:and crmipatians of)alkylene-

diabetes, 25metabolic syndrome, blood vessel restenosis, atherosclerosis,

C(OWIR It 6N Calfointraink dise Hos, mbs adsybopdihy Cinfeaisrapaliyl, C(OINH-

e L T

(c1-%ﬁ%ww@%ﬁﬁ%@'&@}%@%@nbpt}‘(@mﬂf@é%m HAEA(C-Cqgiaryl:

_pharmacologically acceptable salt thereof, physiologically tolerated
R7 isekciprntean CbbrtensGathinherd -4 pprdpsimyfur(is-aiditikes anol/dt ;

. other active ingredients.
Rg is H, halogen of (C1-Cglalkyt;

mis 2, 3 or4
nisi,2or3, and
L is O, O-methylene or O-ethylene.

48. A compound according to claim 1, wherein

R4 is H or OH;

Rgis H or (C4-Cgjalkyl;

Ra is H, halogen or NHR”, wherein R is defined ag above;
R4 is H, halogen or (C4-Cgq)alkyl;

Rsis H, (C1-Cglalkyl, halogen, (Co-Cg)aikenyl, (Cg-Cqglaryl, (C4-Cglalkylene-(Cg-
Cqp)aryl or (Cs-C1p)heterocyclyi;
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Rg is H, (C3-CgJeycloalkyl, (C4-Cg)alkyl, (C4-Caalkylene-R’, C{OYO-(C4-Cg)alkyl,
CONC 1-Calalkyl, C{ONCx-Cgleycloalkyl, C(O-(Cs-Cqgiheterocyalyl,

CLONH-(C1-Cglalkyl, C{ON[(C1-Cg)atkyils, C{ONC 1-Cglalkyiene-(C-Cgloyaioalkyl,

C{ONC1-Calalkylene-(Cs-Cp)hetarocyalyl, or
C(O)NC1-Cglalkylene--(Cg-Cqplary!;

Ry is H, halogen, CN, (C4-Cglalkyl, O(C1-Cglalkyl, (Co-Cglalkenyt or R

Rg iz H, halogen or (C4-Cglatkyl;

mis2 3ord
nis 1, 2 or 3; and
Lis O

49, A compound according to claim 1, wherein
R4 is Hor OH:

Ry is H, (Cq-Cq)alkyt:

R3 is H, NH-(C5-Cg)heteroaryl or NH-phenyi:

R4 is H, halogen or (C1-Cglalkyl;

Ry is H, (C1-Cylalkyl, halogen, (C1-Cylalkenyl, (Cg-Cqplaryl, (C1-Co)alkyl-
(Ce-Cqglaryl or (Cs-Cghetercaryt:

Rg is H, (C3-Cg)cycioalkyl, (C4-Cglatkyl, (Cq-Calalkyiene-R’; C(O)(C4-Cglalkyl,
C{O}C3-Cg)cycloalkyl, C{O)-(C5-C1g)heterocycivi, C(O)(C4-Calalkylene-
(Cr-Cqpheterocyclyl or C(O)C1-Cr)alkylene--(Cg-Cqplaryl;
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R7 is H, halogen, CN, (C-Cyalkyl, HCy-Cyalkyl, (Co-Cyalkenyl, phenyl,
cyclopropyl, (Cs-Cg)heteroaryl;

Rg is H, halogen or (Ce-Cyialkyt:

mis 3;
nis 1. and
Lis O

50, Use of at ieast one compounds of the formula {1y and/or their pharmaceutically

acceptable salt as claimed in one of claims 1 to 49 for producing a medicament.

51, Use of at izsast one compounds of the formula (1) and/or thair pharmaceutically
acceptabie salt as claimed in one of claims 110 48 for producing & medicament for the
treatment and/or prevention of hypertension, puimonary Nypertansion, ocular
hypertension, retinopathy, gtaucoma, peripheral circuiatory disorder, peripheral artzrial
occlusive disease (PAOD), coronary heart disease, angina pectoris, heart hypertrophy,
heart failure, ischemic diseases, ischemic organ faiiure (end organ damage), fibroid
iung, fibroid iiver, fiver faiture. nephropathy, renal failure, fibroid Kidney, renal
glomeruiosclerosis, organ hypertrephy, asthma, chronic obstructive pulmonary disease
(COPD}, adult respiratory distress syndrome, thrombofic disorders, stroke, cerebral
vasospasm, cerebral ischemia, pain, neuronal degeneration, spinal cord njury,
Alzheimer's disease, premature birth, erectile dysfunction, endocrine dysfunctions,
artericsclerosis, prostatic hypertrophy, diabetes and compiications of diabetes,
metabolic syndrome, biood vessel restenosis, atheroscierosis, inflammation,
autoimmune diseases, AIDS, osteopathy, infection of digestive tracts with bacteria,

sepsis or cancer development and progression.

52, A medicament comprising an effective amount of at least one compound as
claimed in any of claims 1 tc 49 and/or a pharmacologically acceptabie salt thersof
physiologically toleratad excipients and carriers and, where appropriate, further

additives and/or other active ingredients.



