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WO 2008/077553PCT/EP2007/011166 Cycloalkylamine substituted
isoquinolone and isoquinolinone derivatives The present invention relates

we hayrkisaguinolone and isoquinolinone derivatives as desgsbegihibe 1166
claims, their preparation and their use in the treatment and/or Sprevention

of diseases related to the inhibition of Rho-kinase and/or of Rho-kinase
mediated phosphorylation of myosin light chain phosphatase. Activation of
a small GTPase RhoA upon agonist stimulation results in conversion of
hpA.from the jnactive, GDP-boynd form, to the, a%ive G'l;f-bo nd form
) ST R

Crelg AR DLl SR M Siame BlRecse AR g
isoforms, Rho-kinase 1 and Rho-kinase 2, are known. Rho-kinase 2 is
| helial gells. o
e BT A LR R Sl goraves o
deseeitinn Sensimartoheiishioptiahts et tiitwestighthe treatment and/or
prevp@eRNaryialigRamediaias i RRIYAR Rk MRk I LHAN ANDSRABIRE R se

activity and thereby up-regulation of 15the actlwt)éof myosin regulatory
megRiecchRRsrORMRN X af MVakifdigbbehaigolenosiBse: is known that

Rho-kinase is involved in vasoconstriction, including the development of

.myogenjic tone mooth muscle hypercontractility (Gokina et al. J. )
AC“‘%&%\&% ﬁrﬁes%rafd%%%g?l Ea%%ss{mﬁ@ﬁfﬁﬁ&ﬁ%‘aﬂﬂﬁﬁwﬁgeﬁms}ﬁ@ﬁ%m of

Rhofybshii thah Anive) GREsh el 26alo Biel 220vd 19DFL200heRihmaith o

hi et al, Br J Pharmacol. 1 2,111-8: Nakahara, et al, Eur J
sub B A o R RS sz 1 and
RhoNimasska, Rip o RinsHue-ko8ie 7is19gRessdty perensidar, pulnathanyscle cells
and RARRHRIBIPRARUIRAUAS! B kIgRHLke 3P E;fg%éﬁi% Wakeh gl §A leads

1997, 389, 990-4 ) and ocular hypertension a ation of intraoccula

to calryR senFibriEen af FonatbdnosiakeladhrvughrBespipYalipn-mediated

inhibkfdniktheengorisl i yaidnriadstailehaliviiiadd IaeBac)-20%ation of
o 512? 247-249 ,_angi?a Masur%oto ?tﬁal. Circ 2!00 ,a105, 1545-9@'l on o

the agiiiy el (wepk) rSewe fg&b%i‘-%fmﬁ@&wpmyrﬁcﬁééﬁgss& 990-994).
hypertension-induced, non-hypertension-induced, and diabetic
i B R B Svtopmen
of mymgwryaicdiahinéardtiong@b minaclekypealcBnir achliiar (Gadoha et al. J. Appl. Physiol.
2005, 88, 1840-8), bronchial smooth muscle contraction (Yoshii et al. Am. J. Resp. Cell
Mol. Biol. 20, 1180-1200), asthma (Setoguchi et al. Br J Pharmacol. 2001, 132,111-8;
Nakahara, et al. Eur J 2000,389,103) and chronic obstructive pulmonary disease
(COPD, Marucka, Nippen Rinsho, 1999 , 57, 1982-7), hypertension, pulmonary
hypertension (Fukumoto et al. Heart, 91, 391-2, 2005, Mukai et al. Nature 1997, 389,
990-4 ) and ocular hypertension and regulation of intracccular pressure (Honjo et al.
Invest. Ophthalmol. Visual Sci. 2001, 42, 137-144), endothelial dysfunction (Steioff et
al. Eur. 4. Pharmacol. 2005, 512, 247-249), angina (Masumoto et al. Circ 2002, 105,
1545-47, Shimckawa et al. JCP, 2002, 40, 751-761), nephropathy, including
hypertension-induced, non-hypertension-induced, and diabetic nephropathies, renal
failure and peripheral arterial occlusive disease (PAOD) (Wakino et al. Drug News
Perspect. 2005, 18, 639-43), myocardial infarction (Demiryurek et al. Eur J Pharmacol.
2005, 527, 129-40, Hattori et al. Circulation, 2004, 109,2234-9), cardiac hypertrophy
and failure (Yamakawa, et al. Hypertension 2000, 35, 313-318, Liao et al. Am J Physiol
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2005, 527, 129-40, Hattori et al. Circulation, 2004, 109,2234-9), cardiac
hypertrophy and failure (Yamakawa, et al. Hypertension 2000, 35,

walAnR k84480 et al. Am J Physiol WO 2008/077553PCT/ERROQF01dAE6 166
2 Cell Physiol. 2006, 290, C661-8, Kishi et al. Circ 2005, 111, 2741-2747),

coronary heart disease, artherosclerosis, restenosis (Pacaud et al. Arch.
Mal. Coeur 2005, 98, 249-254, Retzerfet al. FEBS Lett 2000, 466, 70;
Negoro et al. Biochem Biophys Res Commun 1999, 262, 211), diabetes,

el R B e KRN A AL SR o BTt Bogsranery
hear’m%@@@sem@lrdmmmrmetgnm|4E’muﬁlemwrmti@ﬂatﬁmﬂym(}5 98,
249 254\'%{2&}4%@&”?@%{5& 34802 r?%“%@ﬁ@é’@ "é@%m%'i%%%%n%'@%%%s Res

diseases, AIDS, osteoporosis, endocririe

Comwr%t%@@ngm)c@mbﬁt%rdmwgm@mnﬂ@@wéss gum@@ widlinaiien and
metmr@@w@sm@l SOE My aga 6t 2 %ﬁéemsé&ége%@?océﬁmmb

, cerebral ischemia (Uehata et al. Nature 1997, 389, 990; Satoh et al.
20%  519-28b £956'2| A3 14nc1iH0 £i0 e PENISIESET F0LS oMalgpoiChitaley et al.

NatuXamadgioies ebah ,ﬁ@a@m ﬂ%lﬂ% 00@@8%1 M%% é%énaﬁar%ﬁiuﬁ@re@@éseg
asm ato, et al. Circ | elta eurosu
AIDY S oS s AR s SISt Sl ehervous
syst@ﬁ@:ﬁsdﬁias@éud:hmmnet:mnmmammémmmmﬂ&br@maﬁ.ﬂmfmm et al.
raciswith i / cer, dev n d
N g s N O B9 oo
Satofinaiba thﬁ@ﬁ@élﬁ@@wﬁﬁaﬁéﬁfﬁe@smmmt aif bifeNati 2O Me dicine2999,

Yamantas; eCMeSFALVRES FRIMENA 0N P68 GrA). ﬂggi%ggﬂﬁi'éasaspasm
(Uchida, et al. Biochem Bl%pgg/s Res 2000, 269, 633-40; Gingras, et al

(SatdsiBhAb L 10456 2908, 82 A9p aiseuRl B rhbFPRHISERY GADBrdRefitdnpain, e.g.

neur@ﬂﬂ‘:ﬁ?@tﬂﬂm ((WE%@O%!CTSQURB%?%%% 235‘% 5l ﬁ 1?;3393”1 J&Iléfg @t‘;@ﬁ'%tu re
eta C enaotnelial ce prOIeraIO
e Gl A L1 e o GRS S iAok BRI U GHab433),

cancaede@mmtm@mweﬁﬁarﬁmﬁi‘ae%\ﬂb@r@‘mﬁmmﬁm @€imbsskiiple has

h l. |, 20Q0, 1
oo SR R R AL LY, R0 B
199976, 728 Baﬁmn@paﬁmbmgmummm Kiagpsamtiagahesl Bitdhida, et
al. be%%%n%%&h ﬁs&z%o%t %b&%b&%a'é%‘?aéze@“ﬁ %%%kﬁ%ﬁo 348,

aggregation (Kawaguchi, et al.'Eur J Pharmacol. 2000, 403,

273) aRaws HIRasth Bruacle raharRiferation Brd mostite4T amAehes Al doie, Res.
1990etal. Jispmund; 2803kihAhid0e4). aneBaRR Iesaplon, (Bhelaby of)

endo?hefaai celi proliferation, endothelial cell retraction and motility (Oikawa et al.
Biochem. Biophys. Res. Commun. 2000, 269, 633-640), stress fiber formation (Kimura
et al. Science 1997, 275, 1308-1311; Yamashiro et al. J. Cell Biol. 2000, 150, 797-
806), thrombotic disorders (Kikkawa, et al. FEBS Lett. 2000, 468, 70-74: Bauer et al.
Blood 1889, 94, 1665-1672; Klages, et al. J Cell Biol 1999, 144, 745; Retzer, et al. Cell
Signal 2000, 12, 645) and leukocyte aggregation (Kawaguchi, et al. Eur J Pharmacol.
2000, 403, 203-8; Sanchez-Madrid, et al. J Immuncl. 2003, 171, 1023-34, Sanchez-
Madrid, et al. J Immunol. 2002, 168, 400-10), and bone resorption (Chellaiah, et al. J
Biol Chern. 2003, 278, 29086-97). Na/H exchange transport system activation
(Kawaguchi, et al. Eur J Pharmacol. 2000, 403, 203-8), Alzheimer's disease (Zhou et
al. Science 2003, 302, 1215-1217), adducin activation (Fukata et al. J. Biol. Chem.,
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30Blot Chem. 2003, 278, 29086-97). Na/H exchange transport system
activation (Kawaguchi, et at Eur J Pharmacol. 2000, 403, 203-8),
woahsimeLs;disease (Zhou et al. Science 2003, 302, 1215-1 in
activation (Fukata et al. J. Biol. Chem., WO %&%}E&%% 11166
2008/077553PCTJEP2007/011166 3 1998, 273, 5542-5548), and in
SREB (Sterol response binding eleme#t) signalling and its effects on lipid
metabolism (Lin et al. Circ. Res., 92, 1296-304, 2003). Therefore, a
%)é%[)ound having inhibitory effect on Rho-kinase and/or on Rho-kinase 5
1990 adidned phiosHferatdR BRRFosHRIghiRsRaRhBYintce
its effeztsasimpiataadion psayentian of candiovasculer andamensardigyascular
diseases involving Rho- kinase as the primary or secondary disease
cause, like hypertension, pulmonary hypertension, ocular hypertension,
Thermsfimepattynandgibuedns ipetipberafiect ula@hodisnide mpgtipher@ho-kinase
j i i P aoronary;heart disease, angi
e S e R B R S R dpromtment
and/grdarvantics @rerolameyiaige) dfiroiddutigy fbroldiidecdives failokeng Rho-
kinaBSBR"ARAINMINGWHing Ayeereariandnduced, NRRYPEHENSION|
and d,iabe%}lc n%}ghropathies, fﬁéenal_ failure, fibroid kiékyég;/, renaf&p’ m%ergaw
hyPegiSRRAIOEER SIEPBTRIIS b sREBPRTINs ARThO Eerios PsFRbwel circulatory
discRidmpeapheisease (eQRRBL Al LRI ACSStres 1B disease, angina
tlSth@(})mb%t&: disorders, strok&icerebral vas,osggasm, cerebral ischemia,
PeCiRih €Y SHRIY pARRT Rl SRAGERG SRS SSSin's e fRigAN failure
(endAiriminderisagdisl e ofrt eonaiUiibroidhiverciiite: dyisivn oliepheipd@srNacluding
[ rteriosclerosis, prostatic, hypertrophy, digbetes and .
e e B B R £ R a e bR, rea
failugthidboyidl kidsiy.intaah elarioeruiosoleTraim edisrabese AlES)H2 Aetiteanathyonic
obstRHANED ARiRPRN ARSI O (RSt YedisR W AACE B arRslE:
cancer development and progression, e.g. cancers of the bredst, color,
throrghotic @ise(Reres shrliR. £ir1ebry ¥RsCsRIsSMenaelvesd ischemia, pain, e.g.
neuropathic pain, neuronal degeneration, spinal cord injury, Alzheimer's disease,

premature birth, erectile dysfunction, endocrine dysfunctions, arterioscierosis, prostatic
hypertrophy, diabetes and complications of diabetes, metabolic syndrome, blood
vessel restenosis, atherosclerosis, inflammation, autoimmune diseases, AIDS,
asteopathy 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.

WO 01/64238 describes isoquinoline-5-sulfonamide derivatives optionaily substituted
by a -(CHz)1.6-0-(CH2)p.6-, @ -(CH2)p-6-S-(CH2)p.6- or a -(CHp)p.g-linked

heterocyclic group useful as neuroprotective agents.

WO 2004/106325 (Schering AG) describes prodrugs of the Rho-kinase inhibitor fasudil
carrying an ether or ester group in the 1-position of the isoquinoline ring.

WO 2001/039726 generically describes -0-(Cp-Cqp)alkyl-heteroaryl substituted

cyaio'hexyl derivatives useful for the treatment of microbial infections.
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WO 01/64238 describes isoquinoline-5-sulfonamide derivatives optionally
substituted 25by a -(CH2)1_6-0-(CH2)0_6-, a -(CH2)0_6-6-(CH2)0..6- Or
ég gﬁ%% 5-linked heterocyclic group useful as neuroprotective agents.
% 06325 (Schering AG) describes prodrugs of the Rh. Wﬁ&’é‘mmé
inhibitor fasudil carrying an ether or ester group in the 1-position of the
isoquinoline ring. 30 WO 2008/077553PCT/EP2007/011166 4 JP
10087629 A describes isoquinoline derivatives useful for the treatment of
diseases caused by Heliobacter pylon such as for example gastritis

JP 007445 didepcribesdeqniianiesdan waileasmiasivt fon Batieadrpgrosf iseases

caudg bypasiiamand piRopreiRiRbl frsubstisied Miitis cancer or ul«:‘;ezsr The
%% I-C6)alkylene)]0_1-Y wherein X may be oxygen and Y may be 5an
soqjybie b

f&?&&%%k’o%% Stagikadep P (BB ‘Rn%fa%ﬁ&'ﬁféﬁﬁ*dl@@gpvefembiy
5-50DBAT:2606) HistlosC rhrnmieyyiseaninplingidox thefreatmeakafand Y may be
infections caused by Heliobacter pylori. 10US 5,480,883 generically
an &y Qb eEIR ERBHIG IRMIFPDGF receptor inhibitors useful for inhibiting cell
prollferatlon compounds of the formula "Ar | - X - Ar II" wherein X may be

sl A B aNEH il o ptod SR B4 Rk BN

isogqaintlimayoetanerg othe s’ afaionalysudistiyiedicBadeneprey/clic
saturated heterocycllc system. 15 WO 2005/030791 (Merck & Co.)
generlcally describes as potassium channel inhibitors for the treatment of
WidEargoyhritaky dirsiesespagdsiifedreto fRIEF emeptor inhibitors useful for

inhibiting cell proliferation compounds of the formula “Ar | — X — Ar II” wherein X may
be (CHR{)m-Z-(CHR ), e.g. Z-CHy, wherein Z may be O, R is hydrogen or alkyl, Ar

I may be among others an optionally substituted isoquinolone and Ar I may be among
others an optionally substituted Ca.7 monocyclic saturated heterocyclic system.

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

(CReRf)pOR43 wherein p may be zero, and R43 ise.g. a {C3-Cqp)eycloalkyl residue
optionally substituted by NRSTR52, wherein R5tand R52 may be hydrogen,
(Cq-Cg)alkyl efc.; or R43is a group R81 defined as a 4-6 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 stc.
isoquinoline derivatives which may be substituted by hydroxyl in the 1-position and are

optionally substituted in 6-position by a group (CRERf),OR43 wherein p may be zero,
and R43 is e.g. 3 (C3-C1p)ecycloalkyl residue optionally substituted by NRSTR52.

wherein R51and R52 may be hydrogen, (C-Cg)alky! etc.; or R43 is a group R81



isoquinolone derivatives which are optionally substituted in 6-position by a
group (CReRf)pOR43 wherein p may be zero, and R43is e.g. a
(C3-C10)cycloalkyl residue 20 optionally substituted by NR51R52,
wherein R51and R52 may be hydrogen, (C1-C6)alkyl etc.; or R43 is a
group R81 defined as a 4-6 membered sinsaturated or saturated
monocyclic heterocylic ring with 1, 2, 3 or 4 heteroatoms; and are
substituted by a directly bound optionally substituted aryl or heteroaryl ring

deﬁﬁéﬂ%§@ﬁ$imgﬁ5¥‘d@ 20R5/M88H0«(Meatok8=G ongenstitialhatasoybesing with

pot annel inhibitors for.t tof dlac rrhyt
1, R G oA e e e a6 AR st
arylsubh&t&te&ﬂyymy@lﬂ)@irdamtpesitﬁp05|tlon and are optionally substltuted in
6-position by a group (CReRf)pOR43 wherein p may be zero, and R43 is
e.g. a (C3-Clo)cycloalkyl residue optionally substituted by NR51R52, 30

WONBMRGA S0k HeERENe gk HPSRSiHES, iRCRUBRINGE slersiirgs of the formula
group R81 5 defined as a 4- 6 me ted
monocyclic heterqesicrpg Wit nEZQ %%%%@%oat @@%%g

substituted by a d rectly b optlonally substituted aryl or heteroaryl ring
in the 4-position. \WQ_0? 3330 (Ube) generically describes isoquinolone
derivatives of the formula {aromatic ring} - C(R)(R)(NH2) 0
as Rho-kinase inhibitérs. Summary According to a first aspect, there is

a5 ﬁkov%%%gsaeggg’@gund of the formula (1) R2) n

Summary

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

H

wherein

Ry is H, OH or NHg ;

Rz is H, halogen or (C4-Cg)atky!;

Rais

H,

halogen,
(C1-Cg)alkyl,
{C1-Cglakylene-R’,
OH,

O-R”,
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wherein R1 is H, OH or NH2 ; R2 is H, halogen or (C1-C6)alkyl; R3 is H,
halogen, (C1 -C6)alkyl, (C1-C6)alkylene-R', OH, NH2, NHR", NR"R" or

WOHAGKO)RS: 5 R4 is

NHs,

NHR”,
NR'R” or
NH-C(O)-R”,

Rgis

H,

halogen,

hydroxy,

CN,

(Cq-Cglalkyl,

R,
(C4-Cpjalkylene-R’;

Rgis

H,

halogen,

CN,

NO2,
(C1-Celalkyl,
(Co-Cglalkenyl,
R,

(C4-Cglalkylene-(Cg-Cqp)aryl,
(Co-Cp)alkenylene-(Cg-C1g)aryl,
(C1-Cglalkylene-(Cs-C1gjheterocyclyl,
CH(OH}-(C4-Cg)alkyl,

NHo,
NH-R’,
NH-SO2H,

NH-509-(C4-Cgalkyl,

PCT/EPZ007/011166



H, halogen, hydroxy, 10CN, (Ci-C6)alkyl, (C1-C6)alkylene-R"; 15R5 is H,
halogen, CN, NO2, 20(C1-C6)alkyl, (C2-C6)alkenyl,

I ne-(C6-Cl0)aryl, (C2-C6)alkenylene-(C6-C 0)ar
“&%%@@’gz%éﬁylene-(cacio)heterocyclyl, CH(OH)-(C1-Co6)al yf?’Wﬁ?mﬂl“

7

NH-8Co-F,
NH-C(O}-(C4-Cglalicvl,
NH-C(O)-R’,
COIN[(C1-Cp)alkyllz,
C{OYOH, or
C(OYOA{C1-Cglalky!;

Rg and Rg’ are independently of each other
H,

A

(C1-Cglalkyl,

(Cq-Cglalkylene-R/,
(C1-Cg)alkylene-0O-(C1-Cglalkyl,
(Cq-Cglalkyiene-O-R’,
(C1-Cglalkylene-CH[R]p,
(C1-Cgatkylene-C(O)-R’,
(C1-Cglalkylene-C{O)NH>,
{C1-Cg)alkylene-C(O)NH-R,
(C1-Cglalkylene-C{O)NH-(C 1-Cgalky],
(C1-Cglalkylene-C{OIN[(C1-Cglaikyl]lo,
(C4-Cglalkylene-C(OIN[R]2
(Cq-Cg)alkylene-C{O)YO-(Cq-Cglalkyl,
C(O)YO-(C1-Cgalkyl,

C(O)YOR’

C{ONC1-Cplalkyi,

COR,

C(O)NH-(C1-Cg)alkyl,

C{ONHR',

CON[(C4-Cglalkyl]R’
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NH-R', NH-S02 H, 30NH-S02-(C1-C6)alkyl, 7 NH-S02-R’,
NH-C(0)-(C1-C6)alkyl, NH-C(0)-R', = C(0)NRC1 -C6)alkY1/2, 5 C(0)OH,

VP BEIPLEECo)alkyl; R6 and R6' are independently of each BH&FHA007/011166
10R', (Ci-C8)alkyl, (C1-C6)alkylene-R’, (C1-C6)alkylene-0-(Ci-C6)alkyl,
(C1-C6)alkylene-O-R’, 15(C1-C6)alkylene-CH[R12,

(C1-C6)alkylene-C(0)-R', (C1-C6)alkylene-C(0)NH2,
(C1-C6)alkylene-C(0)NH-R', (C1-C6)alkylene-C(0)NH-(C1-C6)alkyl,
C(OPNCL-Cy)alikytene-C(0)NRC1-C6)alkYI2, (C1-C6)alkylene-C(0)NIR12;
(Cl-CG)aIkiﬁlene-CF%Q)O-(Cl-CG)alkyl, C(0)0-(C1-C6)alkyl,
C(0)-(C1-Cglalkylene-R’,
C{O)O(C 1-Cglalkylene-R’,
or Rg and Rg’, together with the N-atom to which they are aitached, form a (C5-C4p)

heterocyciyl group;

Ry is

H,

halogen,

CN,

NOo,

(C1-Ceglalkyl,
0O-(C1-Cglalkyl,
(Co-Cglalkenyl,

R,
(Co-Cglalkenylene-(Cg-Cqp)arvi,
(C1-Cglalkylene-R,
CH(OH)-(C1-Cg)alkvi,
NH>, '

NH-R’,

NH-SO2H,
NH-SO2-(C4-Cglalkyl,
NH-805-R’,
SO5-NH2,

SO9-NHR,
NH-C{O)-(Cq-Cg)alkyl,
NH-C(O)-R’,
COIN[(C1-Cg)alkyllz,
C(OYOH, or
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C(0)OR1 25C(0)(C1-C6)alkyl, C(0)R', C(0)NH-(C1-C6)alkyl, C(O)NHR',
C(O)N[(C i-C6)alkyl]R' WO 2008/077553PCT/EP2007/011166 8

i.-C6)alkYl12, C(0)-(C1-C6)alkylene-R', C(0)0(C1-Calkylene-R'
V‘%@%ﬁ% 6', together with the N-atom to which they are at?é%ﬁéy ,Of)t)'r"‘r};r%n&ﬁ

a (C5-C10) 5heterocyclyl group; R7 isg, halogen, 10CN, NO2,

C{OYOA{Cq-Cgalky!;

Rg is H, haiogen or (C4-Cglalkyl;
nis 1,2, 3or4,

mis 1, 2.3 40r5, and

Lis S{CH2)p, S(O)(CHz)p, SO{CHa)p, NH(CHp)p, N(C1-Cg)alkyl-{CH2)p; N(C3-
Cgleycloalkyl-(CH2)p, N[CO(C1-Cgalkyll{CHa)p or N[(C4-Ca)atkylene-R JH{CHao)p;

pis0,1,2,3o0r4;

wherein

Ris
(Ca-Cgleycioalkyl,
(Cs-Cqip)heterocyciyt,
(Cg-Crp)aryl; and

R"is

(C3-Cgleycloalkyt,

{Cs-Cqpiheterocyclyl,

(Ce-Croramyl,

(C1-Celalkyt,

(C1-Cpglalkylene-R’,

(C1-Celalkylene-O-(C 4-Cglalkyl,
(C4-Cglalkyiene-O-R’, or

(C@~C@)alkylene—NRny; and

wherein Ry and Ry are independently of each other

(C1-Celalkyl,
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(C1-C6)alkyl, 0-(C1-C6)alkyl, (C2-C6)alkenyl, 15R’,
(C2-C6)alkenylene-(C6-C1l10)aryl, (C1-C6)alkylene-R,
Wol foush(45C6)alkyl, NH2, 20NH-R', NH-S02 H, NH-S02-(C]. %W{mmsﬁ
NH-S02-R', S02-NH2, 25 S02-NHR', NH-C(0)-(C1-C6)alkyl, NH-C(0)-R’,
C(0)NRC1-C6)alkY112, C(0)OH, or WO
2008/077553PCT/EP2007/011166 9 C{8)0-(C1-C8)alky!:

(C5-Cipiheterocyclyi,

(Cg-Cigraryl,

{C4-Cylalkylene-(Cg-C 1 p)heterocyciyl,

(C1-Cyqlalkylene-(Cg-Cplaryl,

{C1-Cyg)alkylene-NH(C 4-Cg)alkyl,

(C1-Cylalkylene-N[(C1-Cg)alkyilp,

(C1-Calalkylene-N[(Cg-Cqp)aryils, or

{C1-Cylalkylene-N[(C5-C4 o heterocyclylls;

wherein in residues Ry, Rs, Rg, Rg’, Ry and Rg alkyl, alkylene or cycloalkyl can
optionally be substituted one or more times by OH, OCHg, COOH, COOCH3, NHo,
NHCH3, N(CH3)2, CONHp, CONHCH3 or CON(CH3)2 -

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

more times by halogen:

wherein in residues R3 to Rg (Cg-C1paryl and {C5-Cqg)heterocyclyl are unsubstituted
or substituted one or more times by suitable groups independently selected from
halogen, OH, NOp, N3, CN, C(O)-(C4-Cglalkyl, C(O)-(Cg-C1g)aryl, COOH, COO(C -
Cglalkyl, CONHp, CONH(C4-Cg)alkyl, CON[(C1-Cg)alkyllz {C3-Cgleycloalkyl,
(C1-Cglalkyl, (C1-Cglalkylene-OH, (C1-Cglalkylene-NHo, (C1-Cglalkylene-NH(C4-
Cgralkyi, (C1-Cg)aikyleneuN{(C1—05)aikyl]2, (C2-Cglalkenyl, (Co-Cg)alkynyl,
O-(C1-Cglalkyl, O-C(0){C1-Cg)alkyl, PO3Hy, SO3H, SO2-NHop, SONH(C4-Cglalkyl,
SO2N[(C1-Cg)alkyl]s , S-(C1-Cg)alkyl, SO-(C4-Cgalkyl, SO2-(C1-Cg)alkyl,
SO2-N=CH-N[(C1-Cg}alkyl]p,

C(NH)(NH2), NH2, NH-(C{-Cg)alkyl, N[{C1-Cgalkyllp, NH-C(C)-(C4-Cg)alky!,
NH-C(0)O-(C4-Cg)alkyl,

NH-802-(C1-Cg)alkyl, NH-SO2-(Cg-Cqp)aryl, NH-SO2-(C5-C 1 g)heterocyclyl, MN(Cq-
Celalkyl-C(O)}-(C1-Cg)alkyl, N(C1 -Cg)alkyl-C{O)YO-{C1-Cg)alkyl,



R8 is H, halogen or (C1-C8)alkyl; 5nis 1,2,30r4; mis 1,2 ,3,4015,
and Lis S(CH)p, S(0)(CH2)p, 802(CH2)p, NH(CH2)p,
N(Ci-C8)alkyl-(CH2)p; N(C3- 10C8)cycloalkyl-(CH2)p,
N[CO(C1-CB8)alkyl]-(CH2)p or NRCi-C3)alkylene-R1-(CH2)p; pis 0,1, 2, 3
or 4; wherein 15R' is (C3-C8)cycloalkyli {C5-C10)heterocyclyl, (C6-C1
aryl; and 20R" is (C3-C8)cycloalkyl, (C5-C10)heterocyclyl, (C8-C10)aryl,
(C1-C8)alkyl, 25(C1-C8)alkylene-R’, (C1-C8)alkylene-0-(C1-C8)alkyl,

N(ETESRIRkIen:@HR Cqr g la&8)klkylene-NRxRy; and

(Ca-Cqplaryl, (C4-Cgalkylene-(Cs-C1planyl. O-{(Ce-C1olaryl,
0-(C1-Cgalkylene-{Cg-C1pjaryl, (C5-C1 piheterocyclyl,

(C1-Cglakkylene-(Cs5-Cq otheterocyclyl, or 0-(C+q -Cgalkylene-(C5-Cqgiheterocyclyl,
wherein the (Cg-Cqp)ary! or (Cs-Cqg)heterocyciyl may be substituted one to three
times by a group independently selected from halogen, OH, NO3, CN, O-(C1-Cg)alkyl,
(C1-Cg)alkyl, NHp, NH(C1-Cglalkyl, N[(C 1-Cglalkyllz, SO2CH3, CQ;OH, C{OYO-{Cq-
Cglalkyl, CONHg, (G4 -Cgalkylene-0O-(C1-Cglatkyl, (C1 -Cg)alkylene-O-(Cg-Cqpary!,
or O-{C1-Cglakylene-(Cg-C1p)arvh;

or Wherein (Cg-Cp)aryl is vicinally substituted by a O-(C4-Cy4)alkylene-O group
whereby a 5-8-membered ring is formed together with the carbon atoms the oxygen

atoms are attached to;
and wherein aryl-or heterocyclyl substituents of (Cg-C1 glaryi and {C5-Cqg)heterocyciyl

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

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

acceplable salts thereof.

In one embodiment of the present disclosure R, is H and the compound is

characterized by the formula (1i)

(5

in another embodiment of the present disclosure R, is CH and the compound is

characterized by the formuia (1if)



wherein Rx and Ry are independently of each other 30(Ci-C8)alkyl, WO
2008/077553PCT/EP2007/011166 10 (C5-C10)heterocyclyl, (C6-C1 aryl,
(C -C4)alkylene-(C5-C10)heterocyclyl, (C1-C4)alkylene-(C6-C10)aryl,
5(C1-C4)alkylene-NH(C -C6)alkyl, (C1-C4)alkylene-NRC1 -C6)alkYlk, (C
-C4)alkylene-N[(C6-Ci O)aryl], or
(C1-C4)alkylene-Nf(C5-CiO)heterocyclyli2; 10wherein in residues R4, R5,
R6, R6', R7 and R8 alkyl, alkylene or cycloalkyl can optionally be
substituted one or more times by OH, OCH3,@9QH, COOCH3, NH2,
NHCH3, N(CH3)2, CONH2, CONHCH3 or CN(CH ;  whereinin
residues R2 to R8 alkyl Bralkylene can optic IIy b Esubstltuted one or
h; whetein intresidues R A1 @EC6 C10)aryl and
Ao .'"a;' ted or 'sp__, futed one or more times
de "halogen, OH, NO2, N3,
CB-C1EON, COO(01- 20C6)alkyl, CONH2,

NRC1 %6)alkY 112, (C3-C8)cycloalky

CN, C(0)-(CL- C6)a|k
CONH(C1-C6)alkyl, CO

The isoquinoline derivative of formuia (1), wherein R4 is OH, include the corresponding

tautomeric 1-isoquinclone derivative which is characterized by the formula (i)
Rahn |
R4 5 36
_ | g
— R,

This tautomeric form is also an embodiment of the present disclosure.

(1)

in a further embodiment R4 is NHp and the compound is characierized by the formula

(V)

(V)

The foliowing embodiments refer to the compounds of formuta (1), (1), (1), (i1 and

(V).

R4 is preferably H or OH;
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(C1-C6)alkyl, (C1-C6)alkylene-OH, (C1-C6)alkylene-NI-12,
(C1-C6)alkylene-NH(C1C6)alkyl, (C1-C6)alkylene-NRCi-C6)alkyl]2,

W& 2atH)akenyl, (C2-Cé)alkynyl, 0-(C1-C6)alkyl, O-C(O)-(Cl-g(ggﬁrléﬂi?wmn 66
PO3H2, SO3H, S02-NH2, SO2NH(C1-C6)alkyl, SO2NRC1-C6)alkylk ,
S-(C1-Cé6)alkyl, SO-(C1-C6)alkyl, S02-(C1-C6)alkyl, 25 802-N=CH-NUCi
-C6)alkYlk C(NH)(NH2), NH2, NH-(C1l&6)alkyl, NRCi-C6)alkyli2,
NH-C(0)-(C1-C6)alkyl, NH-C(0)0-(C1-C6)alkyl, NH-S02-(C1-C6)alkyl,

.NH-3F)2-(§6-C10)aryI, NH-S02-(C5- CiO)heterocyclyl, N(C1- ]

R3 B BIEIRIREI0) (61 skl CrdSIaNE o BN (- EbfikyMar preferred, Ry is

H QrWﬁﬁgﬁﬁ@&yﬁ'@@fMﬁ%§@%¥%¢§ @i“.@)@?& clyl or NH-phenyl, especially

(C1-C6)allrylene-(C6-C1I3)aryl, 0-(C5-C10)aryl, O-gC -C6)alkylene-(¥:6-Cp
prefgmed C5-ClidiHEgCg)obik (@t vCe)akaheme @5 «Cinddhe tiratyolylppNH-phenyl.

Y %) C1-C6§alék}¥l%ne4 5-Ci§%h terocyclyl, wherein the (C6-C10)aryl or
OSIESRETRN e‘?&?{/% IRI% e substituted one to three times by a group

ExatigRRepdeNY BelRGieddam halogen, OH, NO2, CN, 0-(C1-C6)alkyl,

(C-I-C6)alkyl, NH2, NH(C1-C6)alkyl, NRC1-C6)alkylk. SO2CH3, COON,

C(0)0-(C1- C6)alkyl, KONH2, (C1-C6)alkyl )alkyl,

(C1-C6)alkylene-Q+4C5 ~+0¥aryl, or 0-(C1=05)alkylehs 5=C

wherein (C6-Clo)aryl is ly substituted byé 0-(G1

group whereby a 5-8-membgefet: r(iﬂg is formed toggfttiér with the carbon

atoms the oxygen atoms are attached to; and whetein aryi'or heterocyclyl
substituents of (C6-C10)aryl and (CS-ClO)heteroé‘?elyl groups may not
be further substituted by an aryl or heterocyclyl containing group; or their
stereoisomeric and/ tauoericcfprms and/orlliheir pharmaceutically
acceptable salts tHeredfIimopre embodiment ®d.the present disclosure RI
is H and the compoundis haracterized by the forfaula’(l) R2)n

) N._ =

Preferably, Ry is H, halogen or (C1-Cg)alkyl. More preferred, Ry is H, halogen or (C1-
Cgjalkyl. Most preferred, R4 is H.

Preferably, Rg is H, halogen, CN, (C-Cglalkyl, (Co-Cglalkenyl, R', NH-{Cg-Cqp)aryl
or (Cq-Cgalkylene-R’. More preferably, Rg is H, halogen, (C1-Cg)alkyl,
{Co-Cglalkenyl, R’, NH-(Cg-C1g)aryl or (C1-Cglalkylene-R'. Most preferably, Rs is H,
halogen, (C1-Cg)alkyl, (C2-Cgjalkenyl, (Cg-Cip)aryl, NH-(Cg-Cyplaryl,
(C1-Cojalkyl-{(Ca-Cqg)aryl or (Cs-Cqp)heteroaryl. Especially preferred, Ry is H,
halogen, phenyl, (C1-Cglalkyl, (Co-Cglalkenyl, (Cg-C1p)ary! or (C5-Cgiheteroaryl.
Most especially preferred Ry is H, halogen, methyl, ethyl, vinyl, phenyl, thienyl or
pyridyl.

Examples of Rg are hydrogen, fluoro, chioro, bromo, iodo, methy!, ethyl, vinyl, phenyl,
thienyl or pyridyl, nitrile, nitro, (p-methoxy)-phenyl, N-aniline, benzyl, 2-propenyl, s-
butenyl, cyclopropyl, tetrazol, amino, 4-methoxy-aniline or N-acetyl, preferably
hydragen, fluoro, chioro, bromo, iodo, methyl, ethyl, vinyl, phenyl, thienyt or pyridyl
More preferred, Ry is H, halogen, methyl, or ethyl, most preferred Rg is H.
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RI6 LR6 R7 12 The isoquinoline derivative of formula (1), wherein R1 is
OH, include the corresponding tautomeric 1-isoquinolone derivative which

@g&%r,@g%r'zed by the formula (Ill) R2)n R6 N, R6 This taut?}ggﬁ%%zfi?ﬁ%ésmﬁ
a 0 i

so an embodiment of the present disclosure. In a further embodiment
is NH2 and the compound is characterized by the formula R2)n R6 LR6
R7 14

Preferably, Rg and Rg' are independently of each other

H, {C1-Cglalkyl, R, (C1-Cylalkylene-(Ca-Cgloycloaliyl,
(C1-Cylaikylene-(Cs-Cqpiheterocyclyl, (C4-C4laikylene-(Cg-Coglaryl, (C1-
Celalkylene-0-(C1-Cglalkyl, (C1-Cyg)alkylens-C(O)-(C5-C 1plheteracyciyl,
(Cq4-Cyalkylene-C(O)-(Cs-Cqplaryl, (C1-Cg)alkylene-C(O)N[(C4-Cg)alkylln, (C4-
Cglalkylene-C(O}NH-(C1-Cglalkyl, (Cq-Cglalkylene-C{CYO{C4-Cg)alkyl, C(OWR’
C{ONC1-Colalkyl, C(OYO-(C4-Cglalkyl, C(ONH-(C4-Calalkyl, C(OINI{C4-Cglalkylls,
or C(O)C1-Cglalkylene-R’, or

Rg and Rg', together with the N-atom to which they are attached, form a
(Cg-Cqpg)heterocyclyl group.

In a further preferred embodiment, Rg and Rg' are independently of each other

H, {C1-Cglalkyl, (C5-Cqplheterocyciyl, (Ca-Cg)eycloalkyl, (Cg-Cqp)aryl
(C1-Cyqlalkylene-(C3-Cgleycloalkyl, (C1-Cy)alkylene-(C5-C1g)heterocycly,
(C1-Cqlalkylene-(Cg-Cqplaryl, (C1-Cglakylene-O-(C1-Cglalkyl, (C4-Cglakylene-
C{OIN[(C1-Cglalkyllz, (C1-Cglakylene-C{O)NH-(C1-Cglalkyl, (C1-Cglalkylene-
C{OYO(C1-Coalkyl, C{O)O-(C1-Cg)alkyl, C(O)C1-Cg)aikyl, C{O)C3-Cg)oycioalkyl,
C{OINH-(C4-Cgalkyl, C(O)N[(C1-Cg)alkyilp, C(O) (C1-Cg)alkylene-{C3-Cg)cycioalkyi,
C{O)C1-Ceglalkylene-(Cs-Cqgyheterocyclyl, C(O)}C1-Cg)alkylene-(Cg-C 1glaryl, or

Rg and Rg', together with the N-atom to which they are attached form a
(C5-Cqgheterocyciyl group.

in & more preferred embodiment, Rg is H, (C1-Cg)alkyl, (C3-Cg)eycloalkyl or
(C1-C4)alkylene-(C3-Cg)eycloalkyl, and

Rg'is H, (C—;-Cg)alkyt,l (C3-Cg)eycloalkyl, (Cs-Cqp)heterocyclyl, (Cs-Cqglaryl,
(C1-Cq)alkylene-(Ca-Cgleycloalkyl, (C1-Cy)alkylene-(C5-C1g)heterocyciyl,
(C1-Cylalkylene-(Cg-Cqplaryl, (C4-Cglalkylene-O-(C1-Cg)alkyl, (C4-Cglakylene-
C{OINH-(C4-Cglalkyl, (C1-Cgalkylene-C(OIN[(C1-Cg)alkyllp, (C1-Cg)alkylene-
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(IV) The following embodiments refer to the compounds of formula (1), (11),
(1), (1N and (IV). WO 2008/077553PCT/EP2007/011166 13 R3 is

%%[%@p%lj halogen, (C1-C4)alkylene-R’, 0-R" or NHR". M%eT F@c{%{{%lim{;

R31s H or NHR". Most preferred, R3 is H, NH-(C5-C6)heterocyclyl or
NH-phenyl, especially preferred are H, NH-(C5-C6)heteroaryl containing
one or more N atoms or NH-phenyl. Mt especially preferred, R3is H. 5
Examples of R3 substituents are  Preferably, R4 is H, halogen or

Co6)alkyl. More preferred, R4 is H, halogen or (C1- C4)alkyl. Most
Gi@i@éﬁ@r’ié‘a@ﬁﬁ% @@Sréwaﬁshscﬁﬁ}{%gféa}mi (@@M%{Qﬂ)cycioa!kys

OO aby I (R BT R E TR o e oot

C{OHTH @@m@@mwemmmwwa@ww%>@amm(08—ca oyaryt, or
(C| C6)alkyl, (C2-C6)alke (C-Caryl, NH-(C6-C1 aryl, (Ci
R6 20Dy 0 i@ﬁ%ﬁ@r%@%ﬁ]m@ Kiescasscaliarfsr e RS is

(CSH(C@%%%rgngp%éC1 Cé6)alkyl, (C2-C6)alkenyl, (C6-Clo)aryl or
In a further more preferred embodiment, Rg is H, (C4-Cglalky! and Rg' is

H, (C1-Cgalkyl, (C3-Cgloycloalkyl, (Ca-Cqpjaryl,(C5-C1g)heterocyclyl,
(C4-Cqlaikylene-(Ca-Cg)cycloalkyl, (C1-Cy4)alkylene-(Cs-Cqplheterocyciyi,
{Cq-Cplalkylene-(Cg-Cqplaryl, (C1-Cygalkylene-O-(C1-Cq)alkyl, (C1-Cyqlalkylene-
C(OIN[(C1-Cg)alkyl]p, (C1-Cpalkylene-C(O)NH-(C1-Cglalkyl, C(C)C-Cglalkyl,
C{O)}(C1-Cglalkylene-(Cs-Cqp)heterocyclyi, or

Rg and Rg', together with the N-atom to which they are attached, form a
(Cs-Cqpyheterocyclyl group.

In a further even more preferred embodiment, Rg is H, (C1-Cg)alkyl and Rg' is
H,

(C1-Cg)alky!

{Ca-Cgjeycloalkyl;

(C1-Cyq)alkylene-{(C3-Cgloycloalkyl;

(C1-Cyqlalkylene-O-(C1-Cg)alkyl;

(C1-Cylalkylene-C{O)N[(C1-Cyglalkyl]z;
(C1-Cyqlalkylene-(Cg-Cqp)heterocyciyl, or

(C4-Cylalkylene-(Cg-Cqp)aryl;

C(OUC1-Cylalkyl;

C(O)NC 4-Cyjalkylene-(C5-Cqg)heterocyclyl;

or Rg and Rg', together with the N-atom to which they are attached, form a
(Cs-Cg)heterocyclyl group.
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Most especially preferred R5 is H, halogen, methyl, ethyl, vinyl, phenyl,
thienyl or pyridyl. Examples of R5 are hydrogen, fluoro, chloro, bromo,
' , ethyl, vinyl, phenyl, thienyl or pyridyl, nitrile, ni
“}(%(}r%’}egt@@%-phenyl, N-aniline, benzyl, 2-propenyl, s- 20buté¥;}%}‘/{mpmo7/@n166

cyclopropyl, tetrazol, amino, 4-methoxy-aniline or N-acetyl, preferably
hydrogen, fluoro, chloro, bromo, iodo, ¥aethyl, ethyl, vinyl, phenyl, thienyl
or pyridyl More preferred, R5 is H, halogen, methyl, or ethyl, most

referred R5 is H. WO 2008/077553PCT/EP2007/011166 14 Preferably,

PrefRgilydnedommer detemsvrty) eukcs siRaelipeL omEmkpe ryrrolidino or

pipetediried Jaliideneréeab i 8heyBlBalodyclyvl group is morpholine or piperazinyl.
(C1-C4)alkylene-(C6-C10)heterocyclyl, (C1-C4)alkylene-(C6-C10)arYl,
(C1- C6)alkylene-0-(Ci-C6)alkyl,

in a (GdsCdijeileyleh eriO}HGEAC Ry HetEIqCYClE)alky!l and Ry’ is H, (C1-Cglalky!,
5(01-C4)alkylene-C(0)-(C6-C10)aryl,

(Ca-fe o @Raene-C(0)NRCI-C6)alky112, (Ci-
C6)alkylene-C(0)NH-(01-C6)alkyl, (C1-C6)alkylene-C(0)0-(C1-C6)alkyl,
C(0O)R' C(0)(C1-Cb)alkyl, C(0)0-(Ci-C6)alkyl, C(0O)NH-(C1-C6)alkyl,

In a fyRRRCAsDERikYad 2rovei0)eoL-Co)alky e 1R, &y RepapigRbly unsubstituted

o SR e S e o 806 . v

and Rgependently of each other I-1, (C1-C6)alkyl, (C6-C10)heterocyclyl,
(03-C8)cycloalkyl, (C5-C10)aryl , (01 -C4)alkylene-(03-C6)cycloalkyl, (Ci
-C4)alkylene-(C6-C10)heterocyclyl, 15(C1-C4)alkylene-(C6-C10)arY],

As etainpieipikyeredeflddmnling, (gldeRllafenBdependently from each other,

hydrogen, methyl, ethyi, propyl, isopropyl, 3-methyi-butyl, 2-methyl-propyl, butyl,
pentyl, 3,3,3-trifucropropyl, 4,4 4-frifluorobutyl or a substituent selected from the group

consisting of

_CO
| cl NH cl
\ & &
* ' | Cl Jﬁj \/é
N /
0 ‘ O
* l* ,* O/
0



*

C(0)NUC1-C6)alkylk, (C1-C6)alkylene-C(0)NH-(C1-C6)alkyl,
(C1-C6)alkyleneC(0)0-(01-C6)alkyl, C(0)0-(C1-C6)alkyl, C(0)(C1-C6)alkyl,
“%g%g;(% @cycloalkyl C(0)NH-(C1-C6)alkyl, C(O)NRC1- C6}%J@Q§2‘%§%)} 1166
ylene-(03-C8)cycloalkyl,
C(0)(C1-C6)alkylene-(Cs-CiO)heterocyclyl,
C(0)(C1-06)alkylene-(C6-C10)aryl, ori20 R6 and R6', together with the
N-atom to which they are attached form a (C6-C10)heterocyclyl group. In
a more preferred embodiment, R6 is H, (C1- C6)a|ky| (C3 C6)cycloalkyl or
(C1-C4)alkylene-(C3-C6)cyclogdkyl, and 25R6 is -
(C3 C8)cyd okilkyl, (C6-C10 hetégpeyclyl (C5-C]
1-CHalkyléhe-(C3-C8)t ..' '

6)alkyleng-0-(Ci-C6)a yI, (Cl-Q6)aIkerﬁeC(0)NH-(Cl-p6)a|ky|,
(C1-C6)alkylene-C(0)NRC1-C6)alky112, (C1-C6)alkylene- WO
2008/077553RET/ER2007/011166 15 C(0)0-(C1- Calkyl C(0)0- (c1 Calkyl,
C(0)(C1-C6)all '

C(0 ucbz

5(C-Cloheterocyclylgrou. In afurther more preferreembdlment R6
is H, (Ci-C6)alkyl and R6" is H, (C1-C6)alkyl, (C3-C8)cycloalkyl,
(C6-C10)aryl,(C6-C10)heterocyclyl, (C1-C4)alkylene-(C3-00cycloalkyl,
2 Iene-(C6-C10)heterocy 0 (C1-C6)alkylere-(C6<C10)aryl,
ene-0-(C1/&4)alkyl, gﬁalkylen )NRC13 ky112,
*(C1-C)alkylene-C( -(Ci-Cob) 0)(C kyl, C(C # \/A
-C6)alkylene-(C6- C Oheterpcyc’iw or R6 and R6', together witfithe ,

N-atom to which they are attached, form a (C6-C10)heterocyclylgroup. 15
" / *

AQ @L




In a further even more preferred embodiment, R6 is H, (C1-C6)alkyl and
R6 is H, (C1-C6)alkyl; (C3-C8)cycloalkyl;
kylene-(C3-C8)cycloalkyl; (C1-C4)alkylene-0-(C I

“%%&éi’) é%'llene _C(0)NRC1-C4)alkY112: Al ona

(C1-C4)alkylene-(C6-CiO)heterocyclyl, or (Ci-C4)alkylene-(C6-Ci )aryl;

25C(0)(C1-C4)alkyl; C(0)(Ci-C4)alkylelfe-(C6-C10)heterocyclyl; or R6

and R6', together with the N-atom to which they are attached, form a

(C6-C6)heterocyclylgroup. WO 2008/077553PCT/EP2007/011166 16
“Preferably the formed heterocyclyl group is morpholino, piperidino,

rolidino or piperazino More preferably the heterocyclyl group is

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

Preferably, Ry is H, halogen, CN, (C4-Cg)alkyt, O-(C1-Cglalkyl, (C>-Cglaikenyl, R’ or
(C1-Cglalkylene-(C3-Cg)eycloalkyl. More preferred, Ry is H, halogen, CN,
(C1-Calalkyl, O-(C4-Cylalkyl, (C4-Cylalkenyl, phenyl, cyclopropyl or
(Cs-Cgiheteroaryl. Most preferably, Ry is H, fluoro, chioro, brome, methy!, ethyl,
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As examples for these embodiments, R6 or R6" are, independently from
each other, hydrogen, methyl, ethyl, propyl, isopropyl, 3-methyl-butyl,
%g?%j,}%gpyl, butyl, pentyl, 3,3,3-trifuoropropyl, 4,4,4-trifluorobutyl or a

“s%?)%bstl uent'selected from the group consisting of wo FCIEPIDTIII6

2008/077553PCT/EP2007/011166 18
19

methoxy, phenyl, nitrile, cyclopropyl, thienyl or vinyl, most especially preferred Ry is H,
fluoro, chloro, methyl or methoxy. More particular preferred Ry is H.

Rg Is preferably H, halogen or (C4-Caq)alkyl. More preferred, Rg is H, CI, F, methyl or
ethyl. Most preferred Rg is H.

Preferably, Ry is H, halogen or (C1-C4)alkyl. Preferably, Ry is H or (C4-Co)alkyl.
More preferred, Ry is H, methyl or ethyl. Most preferred Ry is H. R may be bound to

any carbon atom of the ring inciuding the position where the linker group L is bound.
Preferably, nis 1, 2 or 3. More preferred, nis 1 or 2. Most preferred n is 1.

Preferably mis 2, 3 or 4. More preferred m is 3. In a further embodiment mis 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, mis 3 and L is attached to the 4-position of the amino

cyclohexane ring

(6

N
\ .
O
™

(Ro)n

or L is aftached to the 3-position of the amino cyclohexane ring

i ]

in all their stereochemical forms.
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30

O-N  The asterisk (*) denotes where the bond is connected to the
N-atom of the amine. Preferably, R7 is H, halogen, CN, (C1-C6)alkyl,
yl, (C2-C6)alkenyl, R' or (C1-C6)alkylene-(C3- %@J
“%c()%s rﬁg‘)grgr(ed R7 is H, halogen, CN, (C1-C4)alkyl, 0-(C1- g’%f ?O%%X 1166
(C1-C4)alkenyl, phenyl, cyclopropyl or (C6-C6)heteroaryl. Most preferably,
R7 is H, fluoro, chloro, bromo, methyl#&thyl, WO
2008/077553PCT/EP2007/011166 methoxy, phenyl, nitrile, cyclopropyl,
thien Ior vinyl, most especially preferred R7 is H, fluoro, chloro, methyl or.
IR S R e A AR A W
cycl¢Gax@dgating. More preferred, R8 is H, Cl, F, methyl or ethyl. Most
preferred R8 is H. 5 Preferably, R2 is H, halogen or (C1-C4)alkyl.
Preferably, R2 is H or (C1-C2)alkyl. More preferred, R2 is H, methyl or
ina é@@emtopcﬁm@bm is 1.2 gy, mwmm @n&@g{r@hﬁ ptdmanfatiesr

emb@ﬁﬂﬂ@%@aﬁr More 7éfer Eh%e?g}%{)!rn?%g ms%ﬂ’f@ ny,

NICR{ 5> Qadid]- W@@{é&ﬁ@e@m&@ememiiﬂ&!wwi(&tﬁﬁswem (Cs-
C@ﬁ%‘%é’osycly!}«{@i—{g}p with NH(CHg)p, N{C-Cg)atkyl-(CH,)p being more preferred. A
preferred N{C+-Cg)alkyl is N(C-Cg)alkyl, more preferably methyl or ethyl with methyl

being more preferred. Even more preferred L is S(CHz)p or NH(CH2)p. A preferred

N(C1-Cg)alkyl is N(C1-Cylaikyl, more preferably NCH3 or NCHpCH3 with NCH3 being

more preferred. Most preferred | is S or NH.
Preferably p is 0, 1, 2, or 3, more preferred 0 or 1, with 0 being most preferred.

More preferably, mis 3 and L is S or NH and is attached to the 4-position of the amino

cyclohexane ring.

in residues Ry fo Rg an alkyl or alkylene can optionally be substituted one or more
times by halogen. Preferably alky! or alkylene is substituted one o three times by
halogen selected from chloro or bromo but may be substituted by fluorc once or more,
e.g. being perfluorinated. Preferably halogen is fiuor. More preferred an alkyl or

alkylene is not halogenated.

in residues Ry, Rs, Rg ,Rg', R7 and Rg alkyl, alkylene or cycloalkyl can optionally be
substituted one or more times by a group selected independently from OH, OCHa,
COGH, COGCHg, NHg, NHCH3, N(CH3)2, CONHg, CONHCH3 or CON(CH3)».

If substituted, the number of substituents is preferably between 1, 2, 3 or 4, more
preferably 1 or 2 with 1 being even more preferred. Preferably an alkylene or

cycloalkyl is not substituted. More preferably an alkyl, alkylene or cycloalkyl is not
substituted. Preferably alkyl, alkylene or cycloalkyl in R4, R, Ry and Rg are not



15The 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-position of the amino cyclohexane ring 20or L is attached to the

3-position of the amino cyclohexane ring R6 g(R2)n R' 6 in all their

stereochemical forms. WO 2008/077553PCT/EP2007/011166 20 In an

especially preferred embodiment, L is attached to the 4-position of the

amino cyclohexane ring. In a further embodiment of L, L is S(CH2)p, .
suSOCH2M 3 ange@HBEimeahatk: BlkviprRIpRSYEIoRIWHTR2) RS, Re. Re', R7

N(Ci-C6)alkyl-(CH2)p, N(C3-C6)cycloalkyl-(CH2)p
andl| (oG ©8 fziapt 2)P, N[(Ci-C3)alkylene-aryl]-(CH2)P or

NRCi-C3)alkylene-(CiC6)heterocycly1]-(CH2)p with NH(CH2)p,

N(C1-C6)alkyl-(CH2)p being more preferred. A preferred N(Ci-C6)alkyl is

N(Ci-C4)alkyl, more preferably methyl or ethyl with methyl being more
L Gl ot profarably NOE LGB

-C8)alkyl is -C4)alkyl, more prefera r wi

com@RBiaiHeprrorensrenRs é%f.fmlt“ﬁré'fi??é'b *E%%EBQ?{P@V Ertn bl have any of

Preféia @ pis
theDprbtmBh SriBRIG RIRIAEE G PR pithdrbeinpindiinrefbthedgroups specified

above or any one or some of the specific denotations which are comprised by the

definitions of the groups and specified above, all combinations of preferred definitions,

more preferred or most preferred and/or specific denotations being a subject of the
present disclosure. Also with respect to all preferred embodiments the disclosure

includes the compounds of the formula (1) in all stereoisomeric forms and mixtures of

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

The term “*~* in the exemplified substituents vide supra marks the point where the

substituent is attached, which means, for example, for a R3 substituent
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15 More preferably, mis 3 and L is S or NH and is attached to the
4-position of the amino cyclohexane ring. In residues R2 to R8 an alkyl or
vadaaneaap optionally be substituted one or more times by %@Whmniﬁ
Preferably alkyl or alkylene is substituted one to three times by alogen
selected from chloro or bromo but may be substituted by fluoro once or
more, e.g. being perfluorinated. Prefefably halogen is fluor. More
preferred an alkyl or alkylene is not halogenated. In residues R4, R5,
R8', R7 and R8 alkyl, alkylene or_cyclgalkyl can optionally be 25

A m’é?%gﬁé %é8§%$%§rg ﬁ%éwg Bﬁg%ﬁ %@@{%%%ﬁéﬁ’ﬁently from

OH, OCH3, COOH, COOCH3, NH2, NHCH3, N(CH3)2, CONHZ2,

g@l};ﬁ% 3 or CON(CH3)2. If substituted, the number of substituents is

preferably between 1, 2, 3 or 4, more preferably 1 or 2 with 1 being even

more preferred. Preferably an alkylene or cycloalkyl is not substituted.

.More preferably an alkyl,_alkylene oy cycloalkyl is not 30substituted.

R2 §?—‘>§r1 éﬁa%?y a%?j%gﬁﬂy@%@t%r%é@&ﬁyl in R4, R5, R7 and R8 are not 21

Rz isUbsiiigdn Inelathangmrhediment-aliod paligrlene or cycloalkyl in R4,
R5, R6, R6', R7 and R8 are not substituted. In preferred embodiments of
the present disclosure one or more or all of the groups contained in the

R4 iSHMRY @}fggq],@g)gmn independently of each other have any of the
preferred, more preferred or most preferred definitions of the groups
specified above or any one or some of the specific denotations which are

Rg iEPNRESeLNEDE Aefiylipne Qf 1he, grouns cified ahavey all~
0 com in)?aqfi%% 02 pref%eﬂ'deﬁh&%&%ﬁ%rﬁsﬂé&%gj 3P?‘%E}§t %rkéﬁfégﬁag 1o)aryl,
(C1-emdiddndpeeiliCal€notivhs Deiflg @) bubjestofigherpresent disclosure. Also
ith respect 1q all preferred embodiments the disclosure includes the
(C'i")g&%@%ﬂg“é(?ﬁﬁg 7@351@5%’ %Al stereoisomeric forms and mixtures of
stereoisomeric forms in all ratios, and their pharmaceutically acceptable
salts. The term "*--" in the exemplified substituents vide supra marks the

Re apgiktavREr diersnsisittiv of sashaetisd RvifonFriesraralbylel@mple)abiyiene-R',
(C1-B3)aibRiidentc 1-cgalkyl, (C1-Cglalkylene-O-R’, (C1-Cg)alkylene-CH[R I3,
(C1-Cglalkylene-C{O)NHp, (C1-Cg)alkylene-C(O)NH-R’, (C1-Cg)alkylene-C(OIN[(C1-
Cylalkyllz, (C1-Ca)alkylene-C(OIN[Rly, C(O)O-(C1-Cglalkyl, C(ONC1-Calalkyl,
C(O}C3-Cg)cycioalkyl, C{(ONC5-C1piheterocyciyl, C(O)NH-(C1-Cg)alkyl, C{(O)N[(C 1~
Cglalkyllp, C(O)-(C4-Cg)alkylene-C3-Cg)cycloalkyl,
C(O)C4-Cglalkylene-(Cs-C1p)heterocyclyl, C{OYCq -Cglalkylene-(Cg-Cqg)aryl,

Rqi

of Rg and Rg', together with the N-atom to which they are aftached, form a

(Cg-Cg)heterocyclyl group.

R7 is H, halogen, CN, (C4-Cg)alkyl, O~(C4-Cg)alkyl, (Co-Cg)alkenyl or R";

Rg is H, halogen or (C1-Cg)alkyi;

mis2 3or4

nis 1, 2o0r3, and
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Cl and mis 3 a compound of the formula WO
2008/077553PCT/EP20071011166 22 A preferred embodiment is a

f the formula (I) wherein R1is H or OH 5R2 is
Vv“ﬁﬁzjl%?jJgiggéér??%rg)(Ci-C6)a|kyI; R3is H, halogen, (C1-C4)alkylene-R’, O- 'GgFmMéé
NHR"; Rq. is H, halogen or (C1-C6)alkyl; 10R5 is H, (C1-C6)alkyl,
halogen, CN, (C2-C6)alkenyl, (C6-Ci &aryl, NH-(C6-C1 aryl,
(C1-C6)alkylene-(C6-Ci O)arYl, (C5-C10)heterocyclyl or

. (C1-Ce6)alkylene-(C5-C10)heterocyclyl; R6 and R6' are independently of
Lis SRt HL R E Pl (R BaBT.
15(C1-C6)alkylene-0-(C1-C6)alkyl, (C1-C6)alkylene-O-R',
. éCJ{-CGQaIkerne-CH[Rlz,
pis 0,7 or 2,

and their stereoisomeric and/or tautomeric forms and/or their pharmaceuticaily

acceptable salts.

A further preferred embodiment is a compound of the formula (1) wherein

Rqis H or OH;

Ro is H or (C4-Ca)alkyl;
Ra is H, halogen or NHR”, wherein R” is defined as above;
R4 is H, haiogen or (C1-Ca)alkyl;

Rs is H, (C1-Cglalkyl, halogen, (Cp-Cy)akkenyl, (Cg-C4g)aryl, {(C1-Cglalkylene-(Cg-
Cqoaryt or (C5-Cigiheterocyclyl;

Rg and Rg' are independently of each other H, (C3-Cg)eycloalkyl, (C1-Cg)alkyl, (C4-
Cglalkylene-O-(C4-Cglalkyl, (C1-Ca)alkylene-R’; C(O}Cq-Cgalkyl, C(C)(C3-
Cgleycloalkyl, C(O)(Cs-Cqg)heterocyclyl, C(O}C4-Cg)alkylene-(C3-Cg)oycloalkyl,
C{O)C1-Cglalkylene-(Cs-Cqpiheterocyciyl or C(O)C 4-Cg)alkylene-{Cg-C1n)ary!;
R7 is M, halogen, CN, (C4-Cg)alkyl, O{C1-Cg)alkyl, {C»-Cg)alkeny! or R

Rg is H, halogen or {C4-Cglaikyl;

misZ 3ord
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(C1-C6)alkylene-C(0)NH2, (C1-C6)alkylene-C(0)NH-R',
(C1-C6)alkylene-C(0)11[(C1- C4)alkyl]2, (C1-C6)alkylene-C(O)N[R]2,

W%Egg&?g%;sgmalkyl, C(0)(C1-C6)alkyl, C(O)(C3-C8)cyc|oa|kygj,,C EPI007/011166
CONEE-C10)heterocyclyl, C(O)NH-(C1-C8)alkyl, C(O)NRC1CE)alky112
C(0)-(C1-C6)alkylene-C3-C8)cycloalkyl, 20C(0)(C1
-C6)alkylene-(C5-C10)heterocyclyl, C£3)(Ci -C6)alkylene-(C6-C10)aryl, or
R6 and R6', together with the N-atom to which they are attached, form a

. (C5-C6)heterocyclylgroup. R7 is H, halogen, CN, (C1-C6)alkyl,

nis b @3 C6IRy1, (C2-C6)alkenyl or R': 25 R8 is H, halogen or (C1-C6)alkyl:

mis2,30r430nis 1, 2or3,and WO 2008/077553PCT/EP2007/011166

) is S(C (CH2)p or N(Ci-C6)alkyl-(CH2)P; and p is 0, 1 01 2;
Lis égqﬁl%?e i’ﬁﬁ@?f%nc and/or tautomeric forms and/or their

pharmaceutically acceptable salts. A further preferred embodiment is a
b is 59_{}1gound of the formula (I) wherein

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

acceptabie salts.

An especially preferred embodiment is a compound of the formula (1) wherein

R4 is H or OH;

Ro is H, (C1-Calalkyl;

Ra is H, NH-{C5-Cg)heteroaryl or NH-phenyt;

Ra is H, halogen or (C4-Ca)alkyl;

Rsgis H, {C4-Cg4)alkyl, halogen, (C1-Cg)alkenyl, (Cg-Cqglaryl, (C1-Co)alkyl-
(Ca-Cqpiaryl or (Cg-Cg)heteroaryl,

Rg is H, (Ca-Cg)oycloalkyl or (C4-Cg)alkyl;

Rg' is H, (C3-Cg)cycloalkyl, (C4-Cg)alkyl, (C1-Cg)alkylene-R’, C{OYO-(C 1-Cg)alicyl,
C(O)(C1-Cg)alkyl, C(O)(C3-Cg)cycloalkyl, C(O)(C5-Cg)heterocyciyi,

C(0)(Cq-Cajalkylene-(Ca-Cgleycloalkyl, C(O)C1-Ca)alkylene-(Cs-Cgiheterocyclyl, or

C{O)C 1-Ca)alkyiene-phenyl;



10 R1is Fl or OH; R2 is H or (Ci-C4)alkyl; 15 R3 is H, halogen or NHR",
wherein R" is defined as above; R4 is H, halogen or (Ci-C4)alkyl; R5is
H, (C1-C6)alkyl, halogen, (C2-C4)alkenyl, (C5 C10)arYl,
(C1-C6)alkylene-(C6- 20C10)aryl or (C5-C10)heterocyclyl; R6 and R6'
are independently of each other H, (C35g8)cycloalkyl, (C1-C8)alkYli (C1-
C6)alkylene-0-(C1-C6)alkyl, (C1-C3)alkylene-R'; C(0)(C1-C6)alkyl,
C(0)(C3- C8)cycloalkyl, C(0)(C5-C10)heterocyclyl,

(@)( I C3 C l | (C4-Cadalkenyi, phenyl,
UG SR at v 0aatent ster

cyc(@)0d; CBlalkyleate(G8r@10)aryl; R7 is H, halogen, CN, (C1-C6)alkyl,
0(Ci-C6)alkyl, (C2-C6)alkenyl or R'; R8 is H, halogen or (Ci-C6)alkyl; 30 m
is 2,3 0or4 WO 2008/077553PCT/EP2007/011 166 24 nis 11 2 or 3; and

Ry Is H, halogen or {C4-C4)alkyl,

mis 3

nis 1; and
Lis S or NH;

or their steresisomeric andfor tautomeric forms and/or their pharmaceutically

accepiabie salts.

In an embodiment the disclosure relates to a compound of formula (1) independently
selected from the group of

26. [4-(Iscquinclin-8-yiamino)-cyclohexylj-carbamic acid teri-butyl ester,

35. N-lsoguinolin-6-yl-cyclohexane-1,.4-diamine,

36.  B-rans-{4-Amino-cyciohexyl-amino)-2H-isoquinolin-1-one,

37.  6-cis-(4-Amino-cyclohexyl-amino}-2H-isoquinolin-1-one,

38.  6-cis-(4-Amino-cyclohexyl-amino)-7-chioro-2H-isoquinolin-1-one,

39.  6B-trans-(4-Amino-cyciohexyl-amino)-7-chloro-2H-isoquinolin-1-one,

40. 6~cis«(2-Amino-cyciohexy!waminc}‘ZH-isméuimiin-'l«one,

43.  6-trans~(2-Amino-cyclohexylamino}-2H-isoquinolin-1-one,

44.  B-cis-(4-Diethyl-amino-cyclohexylamino)-2H-isc-quinolin-1-one,

45.  B-cis-(4-Ethyl-amino-cyclohexylamino)-2H-isoquinolin-1-one,

46.  6-cis-(4-Dipropyl-amino-cyclohexyl-amino)-2H-iso-quinolin-i-one,

47.  6-cis-(4-Propyl-amino-cyciohexyl-amino)-2H-isc-quinolin-1-one,

48.  6-cis-(4-Benzyl-amino-cycliohexylamino)-2H-iso-quinoiin-1-one,

49.  6-cis-(4-lsopropyl-amino-cycichexylamino)-2H-iso-quinolin-1-one,

50.  6-cis-[4-(3-Chloro-benzylamino)-cyclohexylaminol-2H-iscquinolin-1-one,
51.  B-cis-[4-(4-Chloro-benzylamino)-cyclohexylamino]-2H-isoquinolin-1-one,
52.  B-cis-{4-[(Piperidin-4-yimethyl}-amincl-cyclohexylamino}2H-isoquinoiin-1-one,



L is S(CH2)p or NH(CH2)p, 5p is 0 or 1; or their stereoisomeric and/or
tautomeric forms and/or their pharmaceutically acceptable salts. 10 An
especially preferred embodiment is a compound of the formula (I) wherein
R1is H or OH; R2 is H, (C1-04)alkyl; 15 R3 is H, NH-(C5-C6)heteroaryl or
NH-phenyl; R4 is H, halogen or (Ci-C4)alkyl; 20R5 is H, (Ci-C4)alkyl,
halogen, (C1-C4)alkenyl, (C-C1 )aryl, (C1-C2)alkyl- (C6-Ci &aryl or
(C5-C6)heteroaryl; R6 is H, (C3-C6)cycloalkyl or (Ci-C4)alkyl; 25R6' is H,

(C3 legjkidp oyl RikeRER. i€ QU (RA-C By,
5QSC(O)é:éil C@z?;}yl C(0)(C3- C?é)cygﬁ{i*?lg/@cw)h%?% iheteroc

54 C(O &is v)igfwgﬂgr?@g WT&X@? nexy am:no)— H- ascqu ¥m 1-one,
55 C(O)K@h@%@ﬁ&lgqa-(@@@mm&Iaﬁeﬁﬁ@mﬂupzbﬂﬁsﬁqnmmny@ne,
7&3@5 4—%@% Q@l&&y&%ﬁ?ﬁ'&’ﬁ%&é ?K‘!Tlé}?wliwgﬁe

7- Chi@m—-@—trans-@-zsapmpyiammc—cyclohexy!amzno}wzH-isoqumoim-1»one,

phe
57.

61, cis-4-(7-Chioro-isoguinolin-8-yisulfanyl}-cyclohexylarmine,

82. cis-4-(7-Bromo-isoquinolin-6-ylsulfanyl}-cyclohexylamine, or

64. B-cis-(4-Amino-cyclohexylsulfanyl)-7-chloro-2H-isocguinclin-1-one,

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

acceptable salts.

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.

isoguinoline substitution pattern is numbered according to IUPAC rules:

4 5
90}
7
QN Z
1 8 -

Ali references to “compound(s) of formula (I)” hereinafter refer to compound(s) of the
formula (&), (1) (1), (I and (V) as described above, and their pharmaceutically
accepiable salts, and/or o their sterecisomeric forms, polymorphs and solvaies.

Physiologically functional derivatives as described herein are also inciuded.

Pharmaceutically acceptable salts of compounds of the formula (1) 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



IR8 is H, halogen or (C1-C4)alkyl; mis 3 nis 1; and L is S or NH; or their
stereoisomeric and/or tautomeric forms and/or their pharmaceutically
acceptable salts. In an embodiment the disclosure relates to a compound
of formula (1) independently selected from the group of
26.[4-(Isoquinolin-6-ylamino)-cyclohexygf}-carbamic acid tert- butyl ester,
35. N-Isoquinolin-6-yl-cyclohexane-1,4-diamine, 36.

6- trans -(4-Amino-cyclohexyl-amino)-2H-isoquinolin-l-one, 37.

the% W%@r&%@ slainoididsnauipelindrafia, i8&odium, potass:um
cis- INo-

cycloheXyl-amino)-7-chloro-2H; |s umoll

cal@urn AR AIRTILE) SRR RIRTIE, SIS 2H |so%f8’ |r$o?ﬂ-f£-10ne 2 to salts of
maRifisd-AmiaecyelahsxybriRiae)R rishopiid|itetzivends, methyisuéfomc acid,

6-trans-(2-Amino- cyclohexy minQ)-2H-isoguinQk 4. it iforiic acids,
e R e e S

for Bzaisnift BEWamintosmie hhywmmmn)m’&lmmﬁi&ﬁ%cﬁh@f ates
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 salf formation, including their sterecisomeric forms, takes place in a manner
known per se. The compounds of the formula (1) form stable alkali metal, alkaline earth
metal or optionally substituted ammonium salts with basic reagents such as
hydroxides, carbonates, bicarbonates, alcoholates and ammonia or organic bases, for

example trimethyl- or triethylamine, ethanolamine, diethanciamine or triethanolamine,

irometamol or else basic amino acids, for example lysine, omithine or arginine. Where
the compounds of the formula (I) have basic groups, stable acid addition salis can also
be prepared with strong acids. Suitable pharmaceutically acceptable acid addition salts
of the cdmpounds of the invention are salts of inorganic acids such as hydrochloric
acid, hydrobromic, phosphoric, metaphosphoric, nitric and sulfuric acid, and of organic
acids such as, for example, acetic acid, benzenesuffonic, benzoic, crtnc
ethanesuifonic, fumaric, giuconic, glycolic, tsc'eth:omc, iactic, lactobionic, maleic, malic,

methanesutfonic, succinic, p-toluenesulfonic and tartaric acid.

Salts with a phammaceutically unacceptable anion such as, for example,

triflucroacetate likewise belong within the framework of the disclosure as useful

intermediates for the preparation or purification of pharnaceutically acceptable salts

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

The term “physioclogically functional derivative” used herein refers {o any

physiologically tolerated derivative of a compound of the formula (I) 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

metaboiite thereof.



46. 6-cis-(4-Dipropyl-amino-cyclohexyl-amino)-2H-iso-quinolin-1-one, 47.
6-cis-(4-Propyl-amino-cyclohexyl-amino)-2H-iso-quinolin-1-one, 48.
6-cis-(4-Benzyl-amino-cyclohexylamino)-2H-iso-quinolin-1-one, 49.
6-cis-(4-1sopropyl-amino-cyclohexylamino)-2H-iso-quinolin-1-one, 50.
6-cis14-(3-Chloro-benzylamino)-cyclohexylaminol-2H-isoquinolin-1-one,
51.
6-cis14-(4-Chloro-benzylamino)-cyclohexylamino]-2H-isoquinolin-1-one,

Pinsiologicaily ‘functsena derivatives include prodrugs of the corapounds of the

-Cis-(4-[(Piperidin-4-ylmethyl)-amino]-cyclohexylamino isoquing
dlS&hogurfs Jescribed, for exan)‘;gle in H. ]Ok%lda et aY Chem) Fz’#a l? 1] 5&3} 42,

5763qisddcr yelantapy @amine eystaheryiamingldtoisoasinpiinrit @fehd4avention.
6 -CiS l() ngcycIopro |- amTo c%ohex lamino)-2H-isoquinolin-1-one, 55.
HEP8 TR dNAY L BRTEEG MAHME: &tI¥R&LIhino)-2H-isoquinolin-1-one,

Thg &:QJQ) 0 nsds ?56&%%@4&&,%4%9“@94&@ inok eid-ispquingliy-1-one,
st@@@ﬁ@mﬁ&ﬁ&%%pmmmmwmmwgmmw pHkisOEE polin-gremtiomers
and %ﬁ%é&é&@%@ﬁ%&% lpeggsulfanyl) cyclohexylamlne 62.

In-6-

cis-4-(7-Bromo-isoquino fanyl)-cyclohexylamine, or
64.6-cis-(4-Amino-cyclohexylsulfanyl)-7-chloro-2H-isoquinolin-1-one,

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 formuia
(1), they may all, independently of one ancther, have the stated meaning and be

identical or different.

The terms (C4-Calalkyl, (C1-Cglalkyl, (C1-Cglalkyl, (C1-Cglalkyl and the
corresposponding alkyiene substituents are understood as a hydrocarbon residue
which can be linear, i.e. straight-chain, or branched and has 1,2, 3,4, 5,68, 7or 8
carbon atoms, respectively. This also applies if an alkyl group occcurs as a substituent
on another group, for example in an alkoxy group (O-alkyl), S-alkyl or a -O(C¢-

Cglalkylene-0O-, an alkoxycarbonyl group or an arylalkyl group. Examples of alkyl

groups are methyl, ethyl, propyl, butyl, pentyl or hexyl, the n-isemers of all these
groups, isopropyl, isobutyl, 1-methylbutyl, isopentyl, neopentyl, 2,2-dimethylbuty, 2-
methylpentyl, 3-methylpentyl, ischexyl, sec-butyl, tert-buty! or tert-pentyl. Alkyl or
alkylene groups may — if not otherwise stated — be halogenated once or more, e.q.
alkyl groups may be fluorinated, e.g. perfiuorinated. Examples of halogenated alkyl
groups are CF3 and CHpCF3, OCF3, SCF3, or -O-(CF9)3-0-.
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or their stereoisomeric and/or tautomeric forms and/or their
pharmaceutically acceptable salts. As in any embodiment of the
j in the preceding embodiments which contain preferred, more
V%?Se%!egrs?éé}‘zrﬁfgng:)st preferred or exemplary definitions of compo ﬁjgémi 2007/011166
according to the disclosure, one or more or all of the groups can have any
of its preferred, more preferred, most gkeferred 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
Alkerihserdar s8Rty YW P AT TaRY 45 PR STy th 2cBHipbuind)tenyl, 2-
metiofiformttenl) " heisinatienistenio sompresd(e) of thasfara (1), (1) (111),
(111") and (1V) as described above, and their pharmaceutically acceptable
salts, and/or to their stereoisomeric forms, polymorphs and solvates.
AlkyRyiysie|dgicedyrfuhefiotigiriérivativesas, desesibad hereinper @5 Lr 2-butynyl.
included. Pharmaceutically acceptable salts of compounds of the formula
() mean both their organic and inorganic salts as described in
HalogemmgeansJieprarmhbeotibabSciendesql7th edition, page 1418 (1985)).
Because of the physical and chemical stability and 27 the solubility,
© E{ﬁeference is given for acidic groups inter alia to sodium, potassium,
3=

AERHICANEY SARAYBY TP Semdic i ek glutrimotbast Gréupsantering
carb@!ﬁaa&%iﬁﬁlﬁﬁﬁgfm &%gi?’ﬁ: roc“%g{f‘.céd b?ﬁ)g)f:egrﬁ%? %Cgb%a)‘%j %%&5%&;& which

acid, methy sul¥on| a ficac aric aci
can glegfambejiciadiasdfos gtoriratias 2fopakimisioraks Hydsedhratiet sycloalkyl
grou WIR%[%H@%MH]QSBQ@I@&@M?@% @@ﬁgﬁéwl %(?e ?8%@85\1.@ any carbon
actates, maleates, fumarates, malates, gluconatés, and salts of amino
alolmycids, of natural bases or carboxylic acids. The preparation of
pharmaceutically acceptable salts from compounds of the formula (l)which
able of salt formation, including their stereoisomeric forms, takes

A (Ch IR QIR RET GRS R B & D AR SYSIRTTOMIBIaPTBFReS two
aronfiablarlkalniataleakaline et ARLa! RikeRlienaly RUBRIWISh nyi naphthyl,

.. ammonium salts wijth basic reagents such as hydroxides, carbonates,

DiPh G PRI o8 RHE 2P B R ar B <o TR 3B V| group.

A préfemethyECiigibyagriog, elhanreigmine, diethanolamine or
triethanolamine, trometamol or else basic amino acids, for example lysine,
ornithine or arginine. Where the compounds of the formula (I) have basic

A (CgroypshetelievasidpdditionssmisLabalsLpe BieRanash R e RASSS one or
Suitable pharmaceutically acceptable acid addition salts of the

mor%%ﬁ%@ﬁrﬁ%%méﬁe&%m SF insrigahideiciloBchuah as, for example,

e.g. NyRi@chInfiegsid AL LI OiE cRPGSR BRI EIAPH QTP U LG ¥thbinations
of dgfg%fun%amd, and of qrganic acids such as, for example, acetic acid,

FRE RelifoRie e lltid Elitieckpid fes i Canmame wd@mey positions, for
exangﬂex_»léptheetkﬁimitiomm@dam%h!@@m@%mﬁtﬁqﬂ%h@ﬁ@ﬁaﬁpai@saﬁion, 7-
. C -tolue ulfonic, and tartayic acid. Salts wit ap arma_ceutlcay
posi B B T R A G0 S oy R AR ALE b psigroary
groupstiin (heshamewo s of fheidiscirswanssuseiidntermediates for the

preparation or purification of pharmaceutically acceptable salts and/or for
use in nontherapeutic, for example in vitro, applications. The term

SuitalpleyigiaGig iy temcehalgletipativeludsesthigie wiotsig ahzimidazolyl,
be g{g/sj’osggicall tolerated derivative of a compound of the formula (l) of the
nZgideY 2P R RRZREIE NIn RENER R IRIREh RSN T R hmal

benzthiahokg, tesrexaaxply), dbumendsaplesertosanlicpatyenndiaaboig,
carba%mye%aqq-gé%‘aeziagfw%laartggﬂ%ry?,'}&%%\ﬁ Q&&%@%f}gyﬁf‘%ﬁg&ﬁﬁ 4H-quinoliziny,

quinoxalinyl, quinuciidinyl, chromanyt, chromenyi, chromen-2-onyl, cinnolinyl,



10

15

20

25

30

Physiologically functional derivatives include prodrugs of the compounds
of the disclosure, as described, for example, in H. Okada et al., Chem.
\{@%@/@%@Qﬂs 1994, 42, 57-61. Such prodrugs can be metabolized in vivo
0 a compound of the invention. These prodrugs may themselyeEpRO7/011166
active or not. The disclosure relates to compounds of the formula (l) in the
form of their stereoisomeric forms, whigh include racemates, racemic
mixtures, pure enantiomers and diastereomers and mixtures thereof. The
compounds of the disclosure may also exist in various polymorphous
dechEIANBIRp R LS arh S BB el 5o fetopbhesdrmsusa, fur,
furaPBhTaBRRHTCIRA R e cRpRAaERAT thrdrclanyie RAPIELIMIN hiEazoly)

1H fr mew sure and are a further aspect of the disclosure. If
“%%Eﬁllg ol ML ESHRIKAY o PhotE AR b hésoheive Lompduisgsiaomanyl,
isoémﬁaiomuwiﬂﬁdm%,wﬁbb j Ryﬂ,di%bquﬁlwabﬁﬂ@immwy@ﬂ%ﬁl@imIyi,
. tated meaning and be .identical or different. The ten-ns (Ci-C2)a
o e R e ST PP b e 1.2.5-
oxadieidyle tabstixmtitzald, uhddrstaadiascdyhyt léarbadizesigdl @xedrchdtay,
in l.e.Siraight-chain, ,0 3 , 6. 70r8
oxa 2B SRR UG PRI R habuafont Bneidon
phespibsried: Bhansomibi gybhaop ssamp| i eiaikokybire i (Ovhlkiperidiny,
I Q= I
prol@v lﬁ%bﬂﬁﬁf%ﬁ“ﬁﬁ?%ﬁar@ﬂ %’%@%{ﬁ%?ﬂ%h&%ﬂ At EW]HQoiyi,

Examples of a ropyl, butyl, pentyl of hexyl,

X I'groups are m
PyrigRE Y G

AERDGRIBS: RUISORyI sty PGSR, Pyridinyl,
pyri{ﬁ@ﬁ@;}t}iﬁiimﬁﬂpgtﬂtlyd:li%iﬁy@l{Wﬂ&iﬁl tﬁ;{%ﬂ%p%f?ﬂiﬂ]ﬁ@'ﬂ%}/@t@l@ﬂ%ﬂ@@?%nyi,
|ISONex Sec-putvyl, -DU or tert-pe . ora ene groups may -
ot R EL M 53 KRR e P AP Y TP 2.3-
thiadiesolyd, fluddriviediszolyperflbrihatdthzBkamplos-tfibatogepnteiballykriazolyl,
OCF F or,-0-(CE2)2-0:.

et B B T s B 27 S oS, ! stands
botigsrgpang S2tirprviay siandateatt, farisutend] 32urrkthiso nbludegare the

corrSsPABing ARuIRRY o7 X Wb RIpbahBENEHISRWh e MKYRY 276 far 4-pyridyl.
example, ethynyl, 1-propynyl, 2-propynyl (= propargyf) or 2-butynyl. 5-
Halogen means fluoro, chloro, bromo or iodo. '

Substitutions in {C5-C1p)heterocyclyl residues can occur on free carbon atoms or on

nitrogen atoms,

Preferred examples of (C5-C4giheterocyclyi residues are pyrazinyl, pyridyl,
pyrimidinyl, pyrazolyl, morpholinyl, pyrrolidinyl, piperazinyl, piperidinyl, thienyl,
benzofuryi, quinolinyi, tetrazolyl and triazolyl. A preferred (C5-Cqg)heterocyclyl is (Cx-
Cglheterocyclyl.

(Ce-Cqplaryl and (C5-Cqp)heterocyclyl 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, NOg, N3, CN, C(O)(C1-Cglalkyl,

C(O)-(C1-Cparyl, COOH, COO{C4-Cg)alkyl, CONHy, CONH(C 1-Cg)atkyl, CON[(C1-
Cglalkyllp, (Ca-Cgleycloalkyl, (C4-Cg)atkyl, (C4-Cglalkylene-OH, (C1-Cglalkylene-
NHgz, (C4-Cglalkylene-NH(C 1-Cg)alkyl, (C1-Cglalkylene-N[(C4-Cg)alkyllp,
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(C3-C8)cycloalkyl groups are cyclic alkyl groups containing 3, 4, 5, 6, 7 or
8 ring carbon atoms like cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or
V@g%oog% szghich 10can also be substituted and/or contain 1 or 2 double
odn sl.z/ur?saturated cycloalkyl groups) like, for example, cy&lop&ERtehiP oo

cyclohexenyl can be bonded via any carbon atom. A (C-Caryl group

means an aromatic ring or a ring systéh which comprises two 15aromatic
rings which are fused or otherwise linked, for example a phenyl, naphthyl,
biphenyl, tetrahydronaphthyl, alpha- or beta-tetralon-, indanyl- or

(Cathasien. fambp) Ayl camaig U PHECalalkyl, PO3HZ, SO3H,
| " or bicvelic r ,

R B e R (PR R B

Ce)dleptroaioms sagh) &Ry fos exsarepissi gy 2 gialiirpgen atoms, 1 or 2

oxygen atoms, 1 or 2 sulfur atoms or combinations of different hetero
CINEHNH

2 hHseibiddicyeatib N En e dalindat Hhy GEltidhsGeralkyl,

NH-8 )l Mg& ~position, 2-position, 3-position, 4-position, 5-position,
6@(@2%@3 7- oiﬁ#c’m or 8-position. (C5-C10)heterocyclyl groups may be

NH-$) adCeiie)Eiyetblidsbyd 280 ang) e raatgaieder )misestocyciyvl, N(C -
romatic/saturated. Suitable (C5-C1 o)heterocycfyl groups include
Cﬁ)ai%ﬂaﬁ@}é%e%??ﬁ%z%”dﬁ%ﬁ%lb@r%ﬁ}@ti%ﬁi@}ﬁwhonny|,

N(Cﬁ@&%k&ﬁ@d(ﬁ%@ﬁ@f@?@ﬁgﬂyﬁ?nz_ova_OIVI’ benzthiazolyl, benztriazolyl,
enztetrazolyl, benzisoxazolyl, benzisothiazolyl, 30carbazolyl,
(Co-BaearbdZahlglatping(flgaty RuinagelbyXietny|, 4H-quinolizinyl,
i e A
(C1-Cglalkylene-(Cg-C4p)heterocyclyl, O-(C4-Cg)alkylene-{Cs-C 1g)heterocyclyl,
wherein the (Cg-Cqg)aryl or (C5-Cqg)heterocyclyl may be substituted one to 3 times
by & group independently selected from halogen, OH, NOg, CN, O-(C1-Cglalkyl, {Cq-
Ceralkyl, NHg, NH(C4-Cglalkyl, N[{C1-Cg)alkyllz, 509CHg, COOH, C(0)0-(C4-
Cglalkyl, CONHz, {C4-Cg)alkylene-C-(C1-Cg)alkyl, {C4-Cgatkylene-O-(Cg-Cqplaryl,
0-(C4-Cglatkylene-(Cg-C1piary!; or wherein (Cg-Cigaryl is vicinally substituted by a
0-(C1-C4lalkylene-O group whereby a 5-8-membered ring is formed together with the

carbon atoms the oxygen atoms are attached to. Aryl or heterocyclyl substituents of
{Ce-C1plaryl and (C5-Cqptheterocyclyl groups may not be further substituted by an

aryl or heterocyclyl containing group.

Preferred substituents for (Cg-C1p)aryl groups are (C1-Cg)alkyl, 0-{C1-Cylalkyl,
O-phenyl, phenyl, C{O)O-(C1-Cglalkyl, C{O)OH, C(O}{C1-Cyqlalkyl, halogen, NO3,
SO2NHg, CN, 802-(C1-Cgqlalkyl, SO2-N=CH-N[(C1-Cg)alkylls, NH-SO02-(C1-Cy)alkyl,
NHz, NH-C(O)-{C4-C4)alkyl, (C3-Cg)eycloalkyl, (C4-Ca)atkyl-OH,
C(OIN[(C1-Cylalkyl]p, CONH(C4-Cg)alkyl, C{O)NH>, N[{C1-C4)afkyf}2, (Cq-
Cylakylene-(Cg-C1glaryl, wherein the {Cs-Crpraryl may be further substituted one to
thr?e times, preferabyl once, by (C{-Cylalkyl, (C1-Cg4)alkylene-O-(C1-Cg)alkyl,
{Cg-Crpjaryl O-(Cq-Cgalkyl-{Cg-C1pg)arvi, or may be vicinaily substituted by a
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30 decahydroquinolinyl, 2H,6H-1,5,2-dithiazinyl,
dihydrofuro[2,3-N-tetrahydrofuran, fury!, furazanyl, homomorpholinyl,
v{;@d%g%g%%zinyl, imidazolidinyl, imidazolinyl, imidazolyl, 1H-indazolyl
olinyl, indolizinyl, indolyl, 3H-indolyi, isobenzofuranyl, iso
isoindazolyl, isoindolinyl, isoindolyl, isoquinolinyl (benzimidazolyl),
isothiazolyl, 5isoxazolyl, morpholinyl, 8dphthyridinyl,
octahydroisoquinolinyl, oxadiazolyl, 1,2,3- oxadiazolyl, 1,2,4-oxadiazolyl,
1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, oxazolidinyl, oxazolyl, oxazolidinyl,

O-(Cyfirmialisyle pRdA BRI e FattBroIRTb SRS I fpmeedtingeyl; with the

il i inyl, piperazinyl piperidi prolinyl,
RN oo
C 10)0psidaniyhayridbhylheyyit apyazales, RWidem)idazatspalky! especially

ridothiazales, pyridinyl, pyridyl, pyrimidinyl, pyrrolidinyl, pyrrolinyl,
NH“@X@M%%@M n—%@aﬁ%&l@%ﬂ%@l{%&ééﬂ;ﬁ%&%&h@w%aikyi especially

€ reeLingh ' hi |, 1,2,3: thiadiazol
O e e et AR AL A SRSl o-ona
SOtz ol§ andCpAth iyl Byrdyladtasis-boH far B8-ard AopBUyLN=CH-

Thienyl stands 15both for 2- and 3-thienyl. Furyl stands both for 2- and
N{(Géféﬁ}%gwgg FRGGE B Rd GriddidhdiadpN-oxides of these

compounds, for example, 1-oxy-2-, 3- or 4-pyridyl. Substitutions in (C5-Ci
Oheter%%/clyl residues can occur on free carbon atoms or on nitrogen
In MERRRO S BrEraRen I AARBSNGr peBsteIHRdRg dRmtediltiedeposition, the

3-popiiazinytheyaigys BpAMigiAthe wazele MR ANy lpaYABARYhg preferred. If a
' |, benzofuryl, quinolinyl, tetrazolyl and

iperazinyl, piperidinyl, thien
pherE P s I S VB R 6% AP (RIS rarBe AN 28 4-position,
2,5-f@guan, arfi-posifars-G1gbetbonaycly5-grsipsmare p?%@?@ﬁdﬁﬁs%?‘i‘frﬂﬁb three
I : It one or,more 1l S, prerera e to.three

s o A e D paro SO G2 6
posipen, EM, CPOs . Codkphsitic(0 p(G14CappsiB@OH, COO(Ci-C6)alkyl,

CONH2, CONH(C1-C6)alkyl, CON[(C130C6)alky112, (C3-C6)cycloalkyl,

(C1-Ce)alkyli (C1-C6)alkylene-OH, (C1-C6)alkylene- NH2,
The ge9ve SlaigmsdsNEIRInas) aigY GTouBsRyTeRBaNRiCabGEIRINYa divalent

groups derived from phenyl groups, i.e. phenylene which can be unsubstituted or

’|7/m 1166

substituted 1,2-phenylene, 1,3-phenyiene or 1,4-phenylene. The above statements
also correspondingly apply to the aryl subgroup in arylalkylene groups. Examples of
arylalkylene groups which can also be unsubstituted or substituted in the aryl subgroup
as well as in the alkylene subgroup, are benzyl, 1-phenylethylene, 2-phenylethylene, 3-
phenylpropylene, 4-phenylbutylene, 1-methyl-3-phenyl-propylene.

Preferred substituents for (C5-C jg)heterocycly! groups are {C4-Cg4)alkyl,
0-(C1-Cyq)alkyl, (C1-Cy)alkylene-pheny!, halogen, (C4-Cylalkylene-O-(C1-Cqlalkyl,
(Cg-Cqpjheterocyciyl, (C1-Cylalkylene-N[{C1-Cy)alkyl]p, or (Cg-Cqglaryl, wherein the
{Ce-C1p)aryl may be further substituted by halogen, {C1-Cylalkyl, O(C1-Cylalkyl,
(C1-Cg)alkylene-O-(C1-Cglalkyi, O-(Cq-Cglalkyl-(Cg-Cqp)aryl, or may be vicinally
substituted by a O-(C1-Cg)alkylene-O group whereby a 5-8-membered ring is formed

together with the carbon atoms the oxygen atoms are attached to. More preferred
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(C2-C6)alkynyl, 0-(C1-Calkyl, 0-C(0)-(Ci-C6)alkyl, PO3H2, SO3H,

S02-NH2, SO2NH(C1-C6)alkyl, SO2N[(C1-C6)alkyl]2, S-(C1-C6)alkyl;

S0O4C1C6)alkyl, S02-(C1-C6)alkyl, SO2-N=CH-NI(C1-C6)alkYII2,

C(NH)(NH2), NH2, NH-(C1-C6)alkyl, N[(C1-C6)alkylk,

NH-C(0)-(C1-C6)alkyl, 5NH-C(0)0-(C1-&&)alkyl, NH-S02-(C1-C6)alkyl,

NH-S02-(C6-C1 aryl, NH-302-(C5-C10)heterocyclyl,

N(C1C6)alkyl-C(0)-(C1-C6)alkyl, N(C1-C6)alkyl-C(Q)0-(C1-C6)alk
Sumﬁéwg@é@%m anéqpm%ﬁy@}gé 4)é§ky§, 8?(%1)"/&4)&%3» halogen

(C1-CB)alkylene (C6.Cl0)aryl, % %6' L )%%)ﬁ tituted one to three times, preferably
or a@msﬂ:%@j‘%ﬁéﬁ&‘(@@l’&i‘ég é @%1 aterocyclyl,
(EHCRAedaN e LB aMateDofthyiC4)alkyl
on 0-(C -C6)a|ky|§r?§-;(C5-Clo)heterocyclyl, wherein the (C-Caryl or
. (C5-Cio)heterocyclylmay be substituted one to 3 times by a group

T&{‘@%ﬁ%ﬁ’gﬂﬂyﬁ%ﬁ@g fomRhalosroQEENDR) SN, DBk heerocyclyl

, NH2, NH(C1-C6)alkyl, NRCi-C6)alky112, SO2CH3, COO,

grofR) et belsoatiatigintoNiazcoare BafkyIser -%ﬁé%%%ﬂ?ﬁ PH% R2 R3, R4,
(C1-C6)alkylene-0-(C6-C10)aryl, O-(Ci= e-(C6-C1 &aryl; or

RswRerdto (é%’@&d’ﬁyﬁ&@?ﬁprfra%s é?g%gs%fgt%da%@ég%-(c1-c4)a|kylene-o
group whereby a 5-8-membered ring is formed togEether with the carbon

AcEiiing the exyged atpets, dreraimprites! IR HeP ALRLIGRTLRTSHBIRRIUNE o e
forr%le)a {i{(%(ﬁf-tﬁéw G BaGiednetecesyelylgrapssrafmot devertheproducing a
su

upstituted by an 20aryl or heterocyclyl containing group. Preferred

mediggsiRiients for (C6-C10)aryl groups are (C1-C4)alkyl, 0-(Ci-C4)alkyl,

0-phenyl, phenyl, C(0)0-(C1-Calkyl, C(0)0OH, C(0)-(C1-C4)alkyl, halogen,

NO2, SOZNH?, CN. SQ2ACHChAMa FPablsHitiRE s G6Yaliupynds of the
Ac?ﬁ’ﬁ’-‘z%%%-(%%?aﬁe ["25NH2, NH-C(0)-(C1-C. ] lgal -
Crpl R ORI C BN L Sl QB o
me&%@%m\g&@a@éﬂmdmﬂpr@,@ﬁgml@f)bw;eﬁﬁ@s@mImx%monary hypertension, ocul:

(C6-C10)aryl may be further substituted one }o three times, preferabyl. heral arterial
P RPRENHPCERERIN (SREAHTR/ BRI BEHIR B bpPheral arteria
ocQiHsGRlaliad- (PAGD abrbairpREde disinadly, sulzitinutesthyia, heart hypertrophy,

heart failure, ischemic diseases, ischemic organ failure (end organ damage), fibroid

jung, 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,
autcimmune diseases, AIDS, osteopathy, infection of digestive tracts with bacteria,

sepsis or cancer development and progression.

According fo a fourth aspect, there is provided a medicament comprising an effective
amount of at least one compound as defined above and/or pharmacologically acceptable

salt thereof, pharmaceutically tolerated excipients and carriers and, where appropriate,

further additives and/or other active ingredients.
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whereby a 5-8-membered ring is formed together with the carbon atoms
the oxygen atoms are attached to. More preferred substituents for (C6- Ci
&aryl are halogen, CN, phenyl, 0-phenyk®H-C(0)-(C1-C4)alkyl especially
NH-C(0)-CH3, C(0)-(Ci-C4)alkyl especially C(0)-CH3, C(0)-0(C1-C4)alkyl
specially. -OCH 1-C4)alkyl i r v -
T R B e e B T e S Bk e ) anor
th&OZHA MO BR2AGRER @pE02=NEEE A1 OBulryiidregpdoialpe as
S02-N=CH-N[(CH3)2..Jn monosuhstitute '
PR R (S REe D T s e kSO IR B M Bimuta )
anﬁfer&fm‘jsp YrLeo ..»l p%ﬁ W@kw W@m@mf@ﬁmrﬁd uction
of %ﬁﬂ&?&ﬂf@%@fgﬁ%é%%g QeAted 2 Sreesifth értiReSINER associated with
,9-position, Z,6-position, 3,4-position or 3,5-position. In phenyl groups )
Rhealdgimrptarsias Rbtddmse e edisiad eheselirpéatearstmyosin light chain
phBSHARASIION, 2.3 BRONlRMAHBMBRS i9BVEiBHOBHipRdeh S gianonary
or 3,4,5-position. 15 The above statements relatln%}to phenyl groups .
hyReReapoRd PRIl pHIED eRFREhr GBIRAHN v BRER |%?6\E"%?;’ﬁ%‘?“”‘>w&f@fy
|§@ﬁFﬁ&F§l 5ABHE WesHhsbndaiseuBAOBY tRahaniens: disease, angina
e

FATSTE

:?-- 3 o0,
1,3-phenylene or 1,4-phenylene, The aboye-statements also . )
PegiesHBRENRIRSE RIS WS PAEEr L T Ay AT s oroen fflure
{(encXeeiane éﬁﬁagﬁfﬂw&wmmmﬂhfcﬁmﬂwm epbgtimsditloincluding
substituted. in, the aryl subgroup as well.as in the .
YRR RN TR P i e o At FEB HEpRoBinies, renal

faildrphBbsdinlikytimey, Tonallbahévstieropidencgamdhenedrepbyiarhtsa, chronic

for (C5-C10)h lyl Cl-.CAalkyl, 250:(C1-C4)alkyl
obSRISE HUNERER RN, Aoty C s g arome.
thré@r:@éﬁ;&%ﬁ@t&éﬁgy%bl‘bl(@l?ﬁ;ﬁiﬁlmwmm ch@azpﬁin' e.g.
wherein the. (C-Caryl may.be fur u A -
nea,g’@g lﬁ’ é’l?&/ ; @y;éq%l%eig%rég _ﬁéﬁc%gjéf/%g}!@/ 1%@%2&%’5;&?% l@@jease, .
preféfiradft kpréCleCapyiupitiarmmandeciiom iy isnstinnse agrivecierosis, prostatic

hy;{%%@%ﬁ@{%%%@é%@%%ﬁ%&%ﬁﬂ?B}QS&Qs{Jfﬂﬂé&‘&& Brome, blood

e carbon atoms the oxygen atoms are attached to. More
vespalfiastenosis, atherosclerosis, inflammation, autcimmune diseases, AlDS,

osteopathy such as osteoporosis, infection of digestive tracts with bacteria, sepsis,

cancer development and progression, e.g. cancers of the breast, colon, prostate,

ovaries, brain and lung and their metastases.



33 substituents for (C5-Cig)heterocyclyl groups are (C -C4)al kyl, 0(C
-C4)al kyl, halogen or phenyl, wherein the phenyl may be further
substituted one to three times, preferably once, by halogen, (C1-C4)alkyl
or 0-(Ci-C4)alkyl. The general and preferrgg substituents of (C6-C10)aryl
and (C6-C10)heterocyclyl groups may be combined with the general and
preferred definitions of R1, R2, R3, R4, R5, R6, R61, R7, Rg, n, mand L
Traspdesenibdecaizove fktieoTdang telziseopithaspeetyita pedppedivickehthe

E‘lflse of at Iea%t one compounds aof the formula (%@gnd[or their
P S PR AR ReCEHABR WOk RAHARLALEIE Ty TG at least one
canmbul ' ... ézfﬁ@{@@’@@ﬁﬁl ) éﬁ?/gtﬁgiﬁéwﬂgiégdébﬁbﬁeﬁ@ﬁ@tam a

t one.compounds e formula (1) and/or their rmaceutica
P R RBIF 6V o 1ot Al AR R M ERV ALY acceptable
cameatsiehsiandis (vevehica)f aypenteniidivasulorenaipibypertension,

oculE hypertension, retinopathy, glaucoma, peripheral circulatory disorder,

peripheral arterial occlusive disease (PAOD), coronary heart disease,
Thenphripecriiizale arahype rdipysterart taiilive ftschamiplisesisesorm of pills,

) . Y . hra o lver. liver
B et oo (St SEpsues,
SOE%W%W@W@WW %ﬁsﬁﬁﬁ& ,_Wﬁﬁmm&ﬁ%%g e 'sééﬁén istration,
holdBD LA0RIL PRI AN FISHERS SR P e HHIRDRIGAIRordess s SR itories, or

cerebral vasospasm, cerebral ischemia, pain, neuronal degeneration,

PaEgiarlbtd et ATBIRdMYES BREEe HFaMHRIT IR STerlEmeaneously, in the form
of HyeBielign ARARCHINMAYSHINGNISoAL eRSeespSiSIR aBdlsnts or rods, or

hypertrophy, diabetes and_ complicatjons of diabetes, metabolic syndrome,
Pef RN GEUSY iR o REFEIERL: IRRARRLGL PN Etions or finctures,
or tlissthsesvAb) Jopsieapqiayirnfecfiompbiigasiwistiaciasdipagieria,

sepsis or cancer development and progression. According to a fourth

aspect, there is provided a medicament comprising an effective amount of
Theapheavropdicampmanstiasdafimediag ovihaddido pharanacodpgiealy a2 manner

' t ipients and carrier, .

G ors o A B Y P S R AN, SEe B inert
INORAMGRISHEdpioginfosardahsriTelangss asidiesaddives bpipgnesedr iheddition to

thefeEPBUhRBS G e FRPRAIR ZPEMNGAlY i@&ﬁ@@%éﬁﬂ%é&%%@%cﬁeéptabie salts

rodrugs for use as pharmaceuticals (or medicaments), to the

AnBRF URGE bPire teamulzr( fmasdieioprrilis caiials: seatpidslblets and hard
gelstitsapginedeikspoduas i i predustisbel Nhaisaaceuisalkieh B derivatives

nd/qr prevention of diseases associated with Rho-kinase

treat t
me’éér%grg%?élh%ﬁﬁi&%@%&\5&‘%%&%‘61&%8&%%%@@%%gelaﬁn capsules

andm;vf;sphamrihs'.@répf@%ﬂ@?@ﬁ@ﬁgmﬁgymg:h’m'!Id@{ilﬂ%!yois, natural or

magna eptension, ocular hypertension, retinopathy, and glaucoma,

P 1R il A LI bl BRLTA ARl B AR dpeeepictons, for

exafﬁw@ih)fecﬁmnanldihmsdtseafsenangioasoect%ﬂapbﬁéﬂm@rﬁmbm,h@@fér, saline,
Hure, ic diseases, ischemic organ failure (end organ age), .

o T Mo e el i o el B R RGP BRI e suable

caImi@irdihsisiones fucodcrorahypirteisipirivg iwod denar e dbetzample, copolymers of

olycBRRRIGBAANE - FRRAL [ UFehd) WRMM?@&&P?F%%&?MJ%?%%@ contain about

Isease

organ h %%rtrogg, asthma, chronic obstructive pulmonary
6.5 “&E#%}y, G Recppigdiy afithe soaprraRe of isnToore Bidbranrtios tiokie,

phacReRlialivasp SRAPA6KEE gﬁ%{sTSéh@m}aﬁﬁﬁi?grscﬂu@@ywmm the active
inar n&ur%nqé%%eneratlon f%‘??l cord injury, Alzheimer's disease, premature
ore{l b e YRR A BB R e i e bl alts andlor ts
prodpugstiticty perirepive dinkepepadaimplisetiansokdiifgBoMalaPAiabout 1000
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. 34
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The present disclosure furthermore relates to pharmaceutical preparations
(or pharmaceutical compositions) which contain an effective amount of at
weashaprecgmpound of the formula (1) and/or its pharmaceuggﬁljxmwml1166

acceptable salts and a pharmaceutically acceptable carrier, 1. a one or
more pharmaceutically acceptable carrier substances (or vehicles) and/or
additives (or excipients). The pharmaé&uticals can be administered orally,
for example in the form of pills, tablets, lacquered tablets, coated tablets,
granules, hard and soft gelatin capsules, solutions, syrups, emulsions,

mg, BrisEARIS AT aReHEd haRrEsS Rl fifhistration, however, can also be

carried out rectally, for example in the form of suppositories, or

terally, for. le,int int larly or. )
in a8 (WL TEHRGn TRt o SO ok o P otmaRgL sty
accapiat@emslaﬂ,dimmﬁanﬁa'mmbdmmqmemmtgheem@mimigw@aﬂaﬁmns can
cont ﬁ%%%g%fgwiﬂe%g&%né% ?&llét;?arﬁ% 1L t'ﬁ%%{?ﬁ!s?ﬁ%@ Pélﬁ% \%%}@ rs,
or example In the form of aerosols or nasa?sprays. ep Afraceutica
iubripagiarwidingaraentin glebiliketisclogisdiare preparvatives ranestenenswn
coloREhSerand faguliardoons.skilied-in.the At pbarmaceiicalheaccentable o nee.

inert inorganic and/or organic carrier substances and/or additives being

solubiiggrin agamisitoarRiRYRpaRIE) B fois @iarbminkyaRayC pressure,

coatPRpsgaeewicaliiassemabiasalismaniéer dnithe il Brodmes EahERinds of the
prodﬁjction ofst;é)ills, tablets, coated tablets and hard gelatin capsules it is

formiiR bR tideetoP R ansEV iRl 8 CEaRA% cR b iR fvsfhadiRirarseutical
prepiaisiisteasictaioid trdiisrsaliss efsrgauirissfiitaneesdir gpthgalalinton of the
... capsules and suppaositories are, for.example, fats, waxes, semisolid a
e R B B e UL e ey Sl et e
phanheqmotiustiorrdredinions Braerpiepiehigietiontsolionspundivith a shorter
dura%B}PlS‘f%‘&ﬁ&{ Ay %%Elhééaclmﬂ' @ lWﬁ&%cﬁﬂ%}él?g@l&&x'}%soﬁﬁé!&{%%otency.

olyols, sucrose, invert sugar, glucose, vegetab , etc. Suitable carrier

The Seritiificeervitiam vt pesrestinghmebeicrasafestibiantaiples compounds of
the feAPRMVSraIehalcaheaddAnd slicoheitbrihe etaﬂé%laaﬁaii@%hysmchemscau

preciarations normally contain abouyt 0.5 to about 90 % by weight of the
PropefigsRIEE GPIRNGARIENE) BHE RIS hariRsten iR depiatie

compalisdndforitheinprodinigsidilimametiaizet the:asiive dgredighedbiheuia (1)
ormula () and/or. its, pharmaceutically acceptable salts an%/or its prodrugs
an Rl B AR P L YDA U DR ARge o also
conta@oone\io PO0S T 6 3R aTER200 B0 bidBey BEing | peftivelygheients.
about 1 to about 500 mg. In addition to the active ingredients of the
formula (1) and/or their pharmaceutically acceptable salts and to carrier

Wheg using 8ea colepshiidsaekiiciapidimibdbasiesn setmai wibiomiss-dmits and,
as isPElshitemSUERAS KRb R IR 'Hgé?@;giﬁi@qerset§um§n@mﬁﬂa@n

Wettlng agents, sj[a_blllzers, emulisiriers, preservatlves, sweeteners,_
conqitpns MEFRR Biigdual srsi- LeRRRAS NSHsS ERTEIEs BLIRS Rpfiscgpound

empRojeants selutiizersapesieiy achieviigagenobefiesiicalisianakestng and
or antioxidants. They can

h ' ' lso .
the R R S HTRIS1 B AeUIa o M e ion s reated
or wph&:mamephg@@&isaa}mwt&nlﬁmatwa'abhmaagemmabﬁepmbﬁMd using
caemc.%%%ﬁgla%%waﬂrgqegmnﬂ%ﬂg%?é&t&%ﬁgﬂﬁm %fm 5:?@48‘&%%(‘.%“ 0es
individua I p oéllc? ?T

Inc cor_npoun S ca_n aim at a Spe_CI _C overa armaco al profie
achigyifethRalasies mrcallisreparafghlt Perekamploy KRkl sdtem about 0.01 to
aboliOBAHBAY K SBBNIEHER 21N 0h AP RIRAY RESOMDINe S ViR Aar from about

compound of lower potency. 15The flexibility permitted with

long-actin I
0.1 tFoghett (VMO0 LR BREUETE AP @SHARKEOR fOaNaERgnD. The daly dose can

be divided, in particular in the case of the administration of relatively large amounis,




the formula (I) 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 (I) and/or its pharmaceutically acceptable
salts, the pharmaceutical preparations 8&n also 20contain one or more
other therapeutically or prophylactically active ingredients. When using the
compounds of the formula (I) the dose can vary within wide limits and, as
intdSEVSiamasy aegrsikerotodhesphysivinis iatons sstvauslitierrivingen
conditi in each |nd| dual case.lf e UG SPRCH
'ndwmﬁi%ﬁ%%éﬁgmg}’e e?ﬁe na u% Bég%g everl\g/égdf%%?dlsease to be%imn the
dailyenied iogithtethode 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
Furknemmoire thiesncedipal ads nfgbadramea BAifPACK 18P dReIRY RS Intermediates

for 9165 é?%%%ﬂ%ﬂéﬁ@f%@f%%&ﬁﬁ@u% apoyhfr ke Sfieomeapmi Pndkeatitl active

g, preferably from about 0.1 to about
mg@t&nﬂawﬁfejﬂﬁ e atteinablb 5oM HAGRGRITRSR ﬁ?%’?egfﬁ”%\ﬁ%éﬁ?é grample by
m‘tr‘%I Youeight), The dail dessrandedivistadninipadiguataugs the case of
m|n|strat|on of relatively large amounts, 36 into several, for
example 2, 3 or 4, part administrations. As usual, depending on individual
in QSha0 piﬁdim@eg}@mwwwmmammmmw@mmed in the

daily d dicated. Furth
oo SRR A TET (ERAALEE TP R RSSOk Qi o ter-buty

profeRRPRUIGsHS, Repitieulaf attert-psomasebtioy] actve wgieisnasplatgehion form

are ohtainable from the com f ,
of %mﬁ?ﬁl’ SRHPs BLLRTREE O%%%%%i&%;%%%ﬁg%ﬁ;g&%ﬁ@@roup by

treglenenalviiotettiveogratipsattidt Amplsandie Pralnesh bﬁb&mglp?mg reaction

alsd faln 8&3&@%&@%@5}96@ I SRR SMRMAE BresiardRigroups. In addition, a
proce ures xample, téert-butyl protecting %?ﬁfro?gs in #oartlc lar a

e:omemmmﬁﬂml!@ﬁﬁ%m% FECERIGR BrafrumpiAgrpound o of the
forfANRE feRratpeintieR rOBMEHEY dipUh & RENNpEsoEpsby. treatment

with tri uoroacetlc acid. As already explained, after the coupling reaction

also functional groups can be generated from suitable precursor groups.

In é‘éﬁé@t'(ﬁ‘r@a@ﬂﬁMQﬁi@ﬂr@tﬁbﬂtahﬂr@la:ﬁnataﬂmammaﬁlmsaﬂoﬁnaia (y or () or an
ro of a compaund of th rmuI e I t

‘“t%% % 50808 e‘iinu&eﬁ'é af’ § ré’g%taoﬁ% S%u%%hﬁ&ﬁgﬁﬂéa@%ﬂ%?%maw

prcﬁﬁ@@@m Relbithe twssslak@eat i Hoe artifformsanmmias aveyrstaszarEompound can
esiged, the rod (il 0 eSHIRAYW? h

Ml

remwmasmmweﬁmm%m%m%@%m wBF-HPLC) or other methods

o Qaéﬁ -Hghspasfern @&Iﬁw#ophobucaty of the
of & %@%’g%{%fgﬁm ) or other methods o?féfe% ration based, f

corspavpth, Smileetsize kBREOMEIBRSAHRAG DR CHSD ﬁ%fauence analysis,
Nwﬁtmﬁ@%%df\é%%@e WECEheRs aUS) sammingsad daeciusnotes

IR and mass spectrometry (MS) can be used for characterlzmg a
thec@\‘%’éﬁ% of the invention. Isoquinolines and isoquinolinones can by

syntheS|zed via a variety of methods. The following general schemes

o P RO S 08V R B e

following general schemes illustrate some of the possible ways to access

isoguinolones, but do not limit the present disclosure.
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PCT/EP2007/011166 37 Scheme 1: A suitably substituted aldehyde, for
example substituted by X or Y being independently from each other
wiyshagensalkyl, alkoxy or halide attached in a suitable positpﬁ&?@(}%%?li 66
reacted with a suitable compound such as for example an actal o '
aminoacetaldehyde for example in a solvent like THF, chloroform or
toluene under acid catalysis by toluen® sulfonic acid or another
appropriate acid to give imine (ii) wherein Q' can be for instance methyl or
ethyl, which in turn can bng: cIizgg, by different methods to the
isoquinoline (iii). For exampleis can be done by Lewis acid catalysis 10
by suitable Lewis acids like titanium tetrachloride, ferrous halides,
aluminjum halides etc. gt tempegatures ranging from &mbient to 100 C or
'i: sgrresponding amine i suitable
cing agent like sodiuth borohydride, converting t ingxnto an
Bfpide or sulphonamidé by/reaction with a suitable agid chloride and
sulasequent cyclization to th@isoquinoline by action of anfidppropriate

“hydrogén pe @ , Mrchloro perbenzoit aci therg atToom
temperature or elevatedtemperature. The Nyoxide’ / can then be
converted into thg, 1-chloro-isoquinoline derivative (¥ by reacting it WO oo
2008/077553PCT/EP2007/011166 38 with a readent like phosphorous oxif'’
chloride in or without presence of phosphorous pentachloride. The
derivative (v) can then be turned into suitable 1-alkoxy-derivatives by
reacting it with various alcohols Q-OH like methanol, ethanol or benzyl
alcohol in the presence of a suitable base like,sodium hydride and in a
suitable solvent like F e

NH

o)
{wii)

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 fo give imine (i) wherein
Q' can be for instance methyl or ethyl, which in turn can be cyclized by different
methods to the isoquinoline (ifi). For example this can be done by Lewis acid catalysis
by suitable Lewis acids like titanium tetrachloride, ferrous halides, aluminium halides
etc. at temperatures ranging from ambient o 100 °C or by reducing the imine to the
corresponding amine by action of a suitable reducing agent like sodium borohydride,
converting the amine into an amide or sulphonamide by reaction with a suitable acid
chloride and subsequent cyclization to the isoquincline by action of an appropriate
lewis acid. The isoquinoline (iii) itself can then be converted to the corresponding N-
oxide (iv) by action of a suitable oxidative agent like hydrogen peroxide, m-chloro
perbenzoic acid or others at room temperature or elevated temperature. The N-oxide
(iv} can then be converted into the 1-chloro-isoquinoline derivative (v} by reacting it
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5dimethyl formamide, dimethyl acetamide or others. Alternatively (v) can
be directly converted into the isoquinolinone derivative (vii) by reacting it
it nt like ammonium acetate. Employing suitable bromo
‘%%rlvatlves in the described reaction sequences, 6-bromo isddUinAELIaH s

bromo isoquinolones can be obtained. 10 Scheme 2 Alternatively

isoquinolines can be obtained by reaclifig suitable 3-formylated or 15

acylated fluorobenzenes (viii), wherein z is for example H or alkyl like

methyl or ethyl, with a reagent like triethyl phosphono acetate in the
Wﬁh&é@éﬁ%@t&%& Slieaplaokass M Solgrine Hy@niadtimyher asenereipl
pentibRRmie atitkesiekanhich subseguanily isreleaved Ryagtian, Qeii t@@alﬁfeimee

base Ilke‘%%éassmm hydrOX|de€asod|um hydroxide or lithium hydroxide in a

bY regitiid SuITEHEHS We MiEPRRiR Gy ke ARatiansk eiiansttel neoothalcohet in
the pmseaperuflegaﬁubwwmlw m@ﬂ@@%@ﬁﬁ?@fjﬁﬁ@&ﬂt&@@ ke vtenglhke
d the d tion wit ium azide in a suitable
i IRl T R T
conwa&ed iﬂﬁ@etheﬁmpnndingmmmambezwmetw inigtisaquMAHNoNe:
amrﬁé}zmﬁ{%@@ﬂé@ it in a suitable solvent like diphenylmethane or dipenylether

at suitable temperature. 25 Scheme 3: 5 The above obtained
Empiinsrsuiskisruremesdi@iMaivesrie dhending ised uirmtins sitpraatvs)y);bromo

:seqi@ﬁ&*ﬁé@@?%ﬁ%@ﬁ?&ﬁ%‘%ﬂ guiiablg 4 P2 substituted thiols or

amines wherein Pl / P2 are independently from each other for example_
hydrogen, alkyl or a protecting group like for example Boc or phthaloyl in

thexprese e of base such as . ,
O NH
Y
x O

V!EI

Scheme 2

Alternatively isoquinolines can be obtained by reacting suitable 3-formylated or
acylated fluorcbenzenes (viii), wherein z is for example H or alky! like methyl or ethyl,
with a reagent like 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 tc deliver acid (ix). {ix) can then be converted in
the corresponding acid chioride by well known methods, which can be transferred into
the acid azide by reaction with scdium azide in a suitable solvent like ether, chioroform
or acetane in or without the presence of water. The corresponding azide then can be
converted into isoquinclinone (x) by reacting it in a suitable solvent like
diphenylmethane or dipenylether at suitable temperature.
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10DBU, cesium carbonate or sodium hydride to give the corresponding
alkylthio or alkylamino substituted derivatives (xi). Eventually, this
j an already be performed at earlier stages of the synthesis

‘fﬁ%}{%@aﬁ%gting a suitable intermediate). It is understood, thggﬁ{@’?ﬂ‘é! 11166

require in case of unprotected isoquinolones protection on the nitrogen or

oxygen of the isoquinolone moiety by 8itable methods, like reaction

15with suitably substituted alkyl or benzyl halides in the presence of base.

In

niethod 5an then either be liberated/or, if ] 20suitable amino flnctionaliy
is present, be reacted with suitable aldehy®®s or ketones in the preseche
of a rélicing agent like sodium triacet8%y borohydride, sodium (i)
borohydride or sodium cyanoborohydride in a suitable solvent and in the
presence of a water withdrawing agept like molecular sieves or a suitable
ortho ester. This amino havye to he liberated in an initial step
like for example 8@@%@8 o>

2008/077553PCT/EP2007/011166 4 NFurthermore an amino

group can be acylated by reacting it With a guitable acid chloride in the

presence of a base like triethyl amine ogkiinig's base or by reacting it with

a suitable carboxylic acid in the presence of a base like triethylamine or

Flunig's base and a coupling reagent like EDC, PyBOP or TOTU. 5In case

of use of protected isoquinolones, cleavage of the used protection groups

is required to liberate the desired Bahtgrimoline (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
The ghoye ekiained fullterrisasHingloassiker thg carrerrobdink bosguiesines i,
alterhagosigy, wwwléﬁg,lmeﬁm%hﬂﬁ%@ﬁq%z substituted thiols or

ami h drc%aromigysf gho%g_a es, trifluoroacetates, sulfates or fumarates. T
NERLBBRINEd chr BEJBATRRRASAEY e sAs8dhemiy rexple bydmuen, alkyl
or a s@ ecting gheop itk foexsiange Bg@mqsagﬁaww Pries B_?ﬁ%@ﬁ&bﬂb\f base such as
piUAlkal treatment and subseguent extraction with suitable
c’)rgar@gn so%ve%ﬁs%ﬁ e o%cgigﬁpﬁ%d#%%s?h%\ 0 H’ﬁﬁ%ﬁ?@ﬁ%‘?ﬁ?&fé%?@tﬂﬁf
alkylaguns yrssbprspaaoiatives (xi). Eventually, this conversion can already be
performed at earlier stages of the synthesis (e.g. by reacting a suitable infermediate). It

is understood, that this may require in case of unprotected iIsoquinolones protection on
the nitrogen or oxygen of the isoquinolone moiety by suitable methods, like reaction
with suitably substituted alky! or benzyl halides in the presence of base.

In case of amine substitutions, reaction may also be accomplished by reacting a
suitable bromo-derivative with the given amine in the presence of a palladium catalyst
like palladium acetate, a ligand iike e.g. BINAP and a base like cesium carbonate.

The products like (xi) obtained via this method can then either be liberated or ifa
suitable amino functionality is present, be reacted with suitable aldehydes or ketones
in the presence of a reducing agent like sodium triacetoxy borohydride, sodium
borohydride or sodium cyanoborohydride in a suitable solvent and in the presence of a
water withdrawing agent like molecular sieves or a suitable ortho ester. This amino
group may have to be liberated in an initial step like for example acidic removal of Boe-
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15 dichloromethane mixtures and subsequent evaporation to dryness. The
general methods for the preparation of isoquinoline derivatives as
‘gssz%ig%% asg)ove can be readily adapted to the preparation of the

CompoUnds of the formula (1). In 20the following examples thBGHYEBAIHRIA166

of the compounds of the present invention is outlined in more detail.

Accordingly, the following examples artpart of and intended to illustrate

but not to limit the present invention. 25 It is understood that modifications

that do not substantially affect the activity of the various embodiments of

growRis VERGOHGreanchiied Bithin tanihesntjdalelisblossatlingeinwitV@ suitable acid

chia%@z@a@?ﬂéé%é@%@%@%qgégéji 36 f %%}%ﬁn@yé@% %afs 25"ng2%§%§%§ it

4-bromobenzaldehﬁ/de were dissolve 200 ml toluen

withgrabilabisissRenitcrrdduifhr fipacaes et bavrl e Afeihiilensidditonitnig’s
basefdnd 8 (3ddhmamelgerieluenesitfopipredpeaphydrate, the reaction

mixture was_heated 5under reflux in a Dean Stark apparatus. After 4 h,

In cgse AR\ PERISHSE ERPHIBRICRS o SlaRYRYa M hesirar iAteatomm@aups is
requited @OBenitditve @ iad 5@&%}%&)@@5}@adgi@?wyﬁdﬂyﬁ%&wgé@,_ﬁan be
ith tol dt bin rganic layers were dried wi
e B A AT e o ve
used aldeyIBs ketrnelpsddherpboimtiwrigeweesadded in small portions. |
jrrimgfors: tanding overnight, 5.0 m .
o e R MR i P e

for syagRiRAY o ThigrdRsdrve e aide v abtsah@igawitiilaoaatiatesy mgfates or

fumitibeMaSH4 AR aRIatien 59 Sawiihs fille W%&Wﬁéﬁw&%@%“égse by
crude product), which were used without further purification. Rt = 0.
R

eithel & _9¢@yp;@?gqgra@mggrﬁpr example by alkaline

aqueous treatment and subsequent exdraction with suitable organic solvents like for
example methyl tert. butyl ether, chloroform, ethyl acetate or isopropanol /

dichloromethane 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 (). In
the following examples the preparation of the compounds of the present invention is

outlined in more detail.

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

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

herein.

{4-Bromo-benzyl)-(2,2-dimethoxy-ethyl)-amine (1)
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N-(4-Bromo-benzyl)-N-(2,2-dimethoxy-ethyl)-4-methyl-benzenesulfonadmid

5 g (4-bromo-benzy1)-(2,2-dimethoxy-ethyl)-amine (1, crude
V%r}(oggg%t 7%%?6 dissolved in 270 ml dichloromethane/pyridin (é’ﬁ .’%129)08@5““
solution of 76.0 g (386.4 20mmol) p-toluenesulfonylchloride in 100 ml
dichloromethane were added and the 4dlution was stirred at room
temperature. After 3 h, the reaction mixture was washed twice with 2 N
1-ICl and saturated NaHCO3-solution. The organic layer was dried with
MgSO4 and evaporated. Final silicagel chrogatography
(heptane/ethylacetate 4:1) gJave 59.9 g of the title compound. Rt = 1.82
min (Method C). Detected mass’ 25396.1/398:15(M-0Me-). WO

%

2008/077553PCT/EP2007/011. 2 6-Bromo-isoquinoline (3)_ To a
mechanically stirred suspension of 95.279 (699.5 mmol) AIC13 in 400 ml

50 gogizhlorempiiyanerarashtion RO RO BIMNAY in 200 mi toluene and 28.4 g
-(4-Bromo-benzyl 2,2-

-N-(2,2- .
(27 CotriReRs ﬁ%&ﬁﬂ?&%@ﬁﬁ%ﬁf&?@%ﬂﬁﬁﬁ%ﬁ%’?mﬁ%oﬁw the addition of 5.1
g {(2dichtoramethahe nasidsidedancthhe ceaahaR Was RS aLH08MNe was heated

uncl§TREIEITS (8 At Sl SUEImal e glen IR UIE U,
temperature and washed with saturated NaHCOs-solution (2x) and Hz0. The combined
agueous layers were extracted with toluene and the combined organic layers were
dried with MgSO; and evaporated. The residue was dissclved in 200 ml ethanol and
5.11 g (135.1 mmol) sedium borohydride were added in small portions. After stirring for
2 h at room temperature and standing overnight, 5.0 mi acetic acid were added and
the solvent was removed i. vac. The residue was taken up in dichloromethane and
washed (2x) with H,0. After drying with MgS0, and evaporation, 60.5 g of the title
compound were obtained (crude product), which were used without further purification.

Ry = 0.80 min (Method C). Detected mass: 274.1/276.1 (M+H*).

N-(4-Bromo-benzyl)-N-(2,2-dimethoxy-ethyl)-4-methyl-benzenesulfonamide (2)

O/
Br (ko/
Ne s
//S
O

60.5 g (4-bromo-benzyl)-(2,2-dimethoxy-ethyl)-amine (1, crude product) were
dissclved in 270 ml dichloromethane/pyridin (8:1). At 0 °C a solution of 76.0 g (3864
mmol) p-toluenesulfonylchloride in 100 mi dichloromethane were added and the
solution was stirred at room temperature. After 3 h, the reaction mixture was washed
twice with 2 N HCI and saturated NaHCO;-solution. The organic layer was dried with
MgS50, and evaporated. Final silicagel chromatography (heptane/ethylacetate 4:1)
gave 59.9 g of the title compound. R; = 1.82 min (Method C). Detected mass:
396.1/388.1 (M-OMe).
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and the aqueous layer was extracted twice with dichloromethane. The
combined 10 dichloromethane solutions were washed with 1 N NaOH (2x)
V&p%gg&g%@d NaHCO3- solution (2x). After drying with Mgs&f}r&@go 011166
evaporation of the solvent, the crude product was purified by silicage
chromatography (heptane/ethyl acetate 1:1) to yield 17.5 g of the title
compound. R = 0.68 min (Method C).4%tected mass: 208.1/210.1
(M+H+). 15 6-Bromo-isoquinoline-2-oxide (4) Br 0- To a solution of 51.0
g (245.1 mmol) 6-bromo-isoquinoline (3) in 800 ml dichloromethane were
added under mechanical stirring 90.6 g (367.6 mmol) 3-chloro- 20
&-Brognzaneganaapergyoic acid (70%). After stirring for 4 h at room
temperature and standing overé}ight, saturated NaHCO3-solution was
added until two clear layers wetre optamed. Fhe dichloromethane solution
was separated and washed with sa ed I-solution. The aqueous
layers were extracted with a chloroforh/isopropanol (3:1) mixture and the

To aONRNEARERP WReCARBIIed, WasBebapaawvihsat ard NAGLRR

.. solution, dried with MgSO4 and evaporateed. The obtained crude product
dichigre g aag asot i AhoRiRrRf bififdaiem) R-L4oHomaranalol€3.2-

dimddetegtethynssn2ley RidhreRe Sultomeid U ia-EImHNQI e LD WRane was

addez ggé%@%gggt%y\%gé % :Zr?é%lalilf%%%:gte%perature for 4 h. After standing

overnight, the reaction mixture was poured on ice, the organic layer was separated
and the aqueous layer was extracted twice with dichloromethane. The combined
dichloromethane solutions were washed with 1 N NaOH (2x) and saturated NaHCOs-
solution (2x). After drying with MgS0Q4 and evapaoration of the solvent, the crude
product was purified by silicagel chromatography {(heptane/ethyl acetate 1:1) to yield
17.5 g of the title compound. Ry = 0.68 min (Method C). Detected mass: 208.1/210.1
(M+HY).

8-Bromo-isoquinoline-2-oxide (4)

Brm
N .
Zg

To a solution of 51.0 g (245.1 mmeol) B-bromo-isoguinoline (3) in 800 mi
dichioromethane were added under mechanical stirring 90.6 g (367.6 mmo!) 3-chloro-
benzenecarboperoxoic acid (70%). After stirring for 4 h at room temperature and
standing overnight, saturated NaHCOs;-solution was added until two clear layers were
obtained. The dichioromethane solution was separated and washed with saturated
NaCl-solution. The agueous layers were extracted with a chloroform/isopropanol (3:1)
mixture and the organic layers were combined, washed again with saturated NaCl-
solution, dried with MgS04 and evaporateed. The obtained crude product (53.0 g) was
used without further purification. Ry = 0.89 min (Method C). Detected mass: 226.2
(M+H™).

6-Bromo-1-chloro-isoquinoline (5)
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53.0 g (236.5 mmol) 6-bromo-isoquinoline-2-oxide (4) were heated in 400
ml POCI3 under reflux conditions in two portions. After 4 h, the reaction
WAS Jo room temperature and poured carefully on ice with
mecﬁnlc%g stirring. The aqueous solution 5 was extracted tireE A
with dichloromethane. The combined organic layers were dried with
Mg304 and evaporated, which gave 4438 g of the title compound, which
was used without further purification. Rt = 1.64 min (Method C). Detected
mass: 242.1/244.2 (M+H+). 106-Bromo-2H-isoquinolin-1-one (6) Br 0 To
a solution of 42.8 g (173.5 mmBl)6-brame-Tghloro- isoquinoline (5) in 700
ml acetic acid were added 133.6 g ammonium acetate. After
stirring at 100 C for 3 h, the solution"wé&s ¢géfed to room temperature and
the solvent was removed i. vac. to a 15 small volume. The residue was
poured on H20 and the suspension was stirred for some minutes. The

3. ﬂpﬁé&%%‘&érm)@dpéfé'awﬂm&*m@im&n@@méa (o yiens 2@2tedontielitel POCIH;

dEORRMOKBEnRiGHE 0N IHedhed i
. (4-Bromo- g cﬂ%ro bet{r??ia; -(2,2- d|ﬁ?ﬁ£§ﬁ%@§§nﬁ%§%%%%¥é@%%ﬁlFl%om

tem%ﬁ)?%%%}%-%@%%fs %’aﬁ%ﬁb’ﬁ?d@‘fw%ﬁa%ﬁ%énﬁw%&@rég&wwmutron
was @mm&wmmam&@@wd&m oraceRy Lk %@ﬂﬁﬁ@%@%ﬁ@r l8vere

min, (Method C). tected mass;. 308,3/310.3
dfle‘%}%’&gﬁ??%ggg M@&ﬁ ﬂv ffve 42. B g of the tifle compound whlch was
used\withaubindigschloificbéinpy By N-(B2-dimeilierysetlyl) Heraetbylhepzene-

242 SWiENamifle (8)

(é(gl@illﬁﬁ

6-Bromo-2H-isoquinolin-1-one (6)
Br

O
To a solution of 42.8 g (173.5 mmol) 6-bromo-1-chlore-isoquinoline {5) In 700 ml acetic
acid were added 133.8 g (1.74 mol) ammonium acetate. After stirring at 100 °C for 3 h,
the solution was cooled to room temperature and the solvent was removed i. vac. 1o a
small volume. The residue was poured on H;0 and the suspension was stirred for
some minutes. The precipitate was isolated by filtration and dried, to vield 28.2 g of the
title compound. R, = 1.30 min (Method B). Detected mass: 224.0 (M+H™).

(4-Bromo-3-chloro-benzyl)-(2,2-dimethoxy-ethyl)-amine (7)

O/
Br
I@gﬁko/
Y
]

Starting from 4-bromo-3-chloro-benzaldehyde, the title compound was prepared by the
methode described for (4-bromo-benzyl)-(2,2-dimethoxy-ethyl)-amine (1). Ry = 0.94
min (Method C). Detected mass: 308.3/310.3 (M+H").
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. The title compound was prepared by the protocol described for
N-(4-bromo-benzyl)-N- 5(2,2-dimethoxy-ethyl) 4
- enesulfonamide (2), starting from (4-bromo-3-
c ?g%{if?g#zgyl)-(z,2-dimethoxy-ethyl)-amine (7). Rt =1.93 min ]E{\ﬁlé%ﬁ%][]" 11166
C). Detected mass: 430.31432.3 (M-OMel. 6-Bromo-7-chloro-isoquinoline
(9) 10CI Starting from 44
N-(4-bromo-3-chloro-benzy1)-N-(2,2-dimethoxy-ethyl)-4
methyl-benzenesulfonamide (8), the title compound was synthesized by
N-(41RE0Frstocel BEe i foM e 2t cHipedssimd b (el Lepzene-sulfonamide
(8) (Method C). Detected mass: 242.2/244.2 (MW).
156-Bromo-7-chloro-isoquinoline-2-oxide (10) N The title compound was
prepared by the method described for 6-ly6mo-isoquinoline 2- oxide (4),
starting with 6-bromo-7gghloro-isoquinoline (QZ}R = 1.05 min (Method C).
Detected mass: 258.1/260.% +). O
6-Bromo-1,7-dichloro-isoquiolipe (11N\Br£1 WO
2008/077553PCT/EP2687/011166 45 SigHing- it
6-bromo-7-chloro-isoquinoline-2-oxide @0), gsired 6-bromo-1,7-
dichloro-isoquinoline was prepared by the méethéd, described for

The %%;%H?ﬁ;é@ﬁ%%g%@é’gﬁb@h%% 5821 ML AMENE N BHESE berzyn-n-

(2.2-dimethoxy-ethyl)-4-methyl-benzenesulfonamide (2), starting from {4-bromo-3-
chioro-benzyl}-(2,2-dimethoxy-ethyl)-amine (7). R, = 1.23 min {Method C). Detected
mass: 430.3/432.3 (M-OMe").

6-Bromo-7-chioro-isoquinoline (9)

Starting from N-{(4-bromo-3-chloro-benzyl)-N-(2,2-dimethoxy-ethyl)-4-methyl-benzene-
sulfonamide (8), the title compound was synthesized by the protocol described for 6-
bromo-isoguinociine (3). Ry = 1.02 min (Method C). Detected mass: 242.2/244.2 (M+H"}.

6-Bromo-7-chioro-isogquinoline-2-oxide (10)

8r s
N-i'
Ci o

The title compound was prepared by the method described for 6-bromo-isoquinoiine 2-
oxide (4), starting with 6-bromo-7-chioro-isoquinaline (8). Ry = 1.05 min (Method C).
Detected mass: 258.1/260.2 (M+H").

6-Bromo-1,7-dichioro-isoguinotine (11)
Br

N
cl =

Cl
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0 The title compound was prepared by the method, described for
6-bromo-2Hisoquinolin-1-one (6), starting from

%@d{{ ‘}sg -dichloro-isoquinoline (11). Rt = 1.26 min (Method
Detected mass: 258.2/260.2 (M+H+). 10
6-Bromo-2-(4-methoxy-benzyl)-2H-isoquinolin-1-one (13) BrO. 0 28.18 g
(125.8 mmol) 6-bromo-2H-isoquinolin45one (6) were dissolved in 200 ml
dimethylacetamide and 7.55 g (188.7 mmol) sodium hydride (60%) were

added at 15room temperature. After stirring for 30 minutes, 29.94 g (188.7
Stargiaoih-mbRes-behsyritsadnwise- aeaideA1@ sthindasasd Grvmued-1,7-

T)Ei’lﬁ@‘?’fﬁl 1166

dichRérOaBdemARTAtE Wkhepmniste coRVRRSIANINaS HRlgGiet: EH%Y?:?W%HEO&%
was rem under reduced pressure the residue taken up in saturated
ISOONRRE @o%rror‘i‘ ey diedoam et Fﬂﬁ%@iﬁﬂﬁ%fd@%ﬁé@ﬁ%@ heH").

organic layers were dried with MgSO4 and evaporated. Final

?r%g%é?%&ﬁé%éhﬁ Zeefr}lr?cgﬁlizcrz)hromatography Rt =1.93 min

6-Bromo-7-chloro-2-(4- methox isoquinolin-1-one (14) BrO
WO 2008/077553PCT/EP2007/01

The title compound was prepared by the method, described for 8-bromo-2H-
iscquinolin-1-one (6}, starting from 6-bromo-1,7-dichloro-isoquinoline (11). Ry=1.26
min (Method C). Detected mass: 258.2/260.2 (M+H").

6-Bromo-2-(4-methoxy-benzyl}-2H-isoquinolin-1-one (13)

Br x O\
M

9]
28.18 g (125.8 mmol) 6-bromo-2H-iscquinolin-1-one (6) were dissolved in 200 m!
dimethylacetamide and 7.55 g (188.7 mmol) sodium hydride (60%) were added at
room temperature. After stirring for 30 minutes, 298.94 g (188.7 mmol) 4-methoxy-
benzylchioride were added and stirring was continued at room temperature until

complete conversion was detected. The solvent was removed under reduced pressure

the residue taken up in saturated NaHCOs-solution and exiracted three times with
dichloromethane. The organic layers were dried with MgS0, and evaporated. Final
purification was achieved by silicagel chromatography. R, = 1.93 min (Method B).
Detected mass: 344.1 (M+H").

6-Bromo-7-chloro-2-(4-methoxy-benzyl)-2H-isoquinolin-1-one (14}

) O ) \/©/O\
N
Ci
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Starting from 6-bromo-7-chloro-2H-isoquinolin-1-one (12), the title
compound was prepared by the method described for
= %-%5(34-methoxy-benzy1)-2H-isoquinolin-l- one (13). Rt = 2.12 min
(Me{t%od B). Detected mass: 378.11380.1 (M+H+). PCT/EF2007/011166
51-Benzyloxy-6-bromo-isoquinoline (15) Br To a solution of 3.93 g (17,5
mmol) 6-bromo-2H-isoquinolin-1-one () in 150 ml toluene were added
12.13 g (44.0 mmol) Ag2CO3 and 3.60 g (21.1 mmol) benzylbromide. The
reaction mixture was refluxed for 1.5 h and then cooled to room
Staging e g i reme7osdnimot vasamerdn- Teesiiids Wadilashswnitd was
2eHamettheragueausaebnse @ rbosiBrhwithoelivaseiaienIhe Pombiasd, inofin- 1.

layers were: rid ith M9804 and evaporated. Final purification
ane&ia%ﬁ ‘achi“eée@@%ﬁé%%%??%épﬂ PR Da55mi IRl BMDdtected
mass: 314.1/316.5 (M+W).

- -3-chloro-benzy1)-(2 2-dimethoxy-ethyl)-amine (16) Cl Starting
1“8%%(92'5: -%[%r_é%_gﬁi%c?g_ mozﬁln%dgisf)

-fluoro-3-¢ enza de, the title compound was prepared by

the methode described for§a-b 1)-(2,2-dimethoxy-ethyl)-amine
nass: 248.2 (M+H*). 20

v..:,; ethyl)-4-methyl-benzene-s
EP20 11166 47

To a solution of 3.93 g (17,6 mmol) 6-bromo-2H-isoquinclin-1-one (8) in 150 m! toluene
were added 12.13 g (44.0 mmol) Ag,CCs and 3.60 g (21.1 mmoi) benzylbromide. The
reaction mixture was refluxed for 1.5 h and then cooled to room temperature. The

N-(4-Fluoro-3-chloro-benzy1)-N>(272-t
ulfonamide (17) WO 2008/077553PCTY

solution was filtered. The filtrate was washed with H,O and the aqueous phase
extracted with ethyl acetate. The combined organic layers were dried with MgSQ, and
evaporated. Final purification was achieved by preparative HPLC. R, = 2.47 min
(Method B). Detected mass: 314.1/316.5 (M+H").

(4-Fluoro-3-chioro-benzyl)-(2,2-dimethoxy-ethyl)-amine (16)

o/
F
:@,%O/
N
Cl

Starting from 4-fluoro-3-chloro-benzaldehyde, the title compound was prepared by the
methode described for (4-bromo-benzyl)-(2,2-dimethoxy-ethyl)-amine (1). Ry=0.81
min (Method C). Detected mass: 248.2 (M+H"),

N-(A»—FIuoro-S—chIoro—benzyf)~N-(2,2~dimethoxy—ethy!)md-«methyl—benzen&suEfonamide
(7)
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The title compound was prepared by the protocol described for
N-(4-bromo-benzy1)-N(2,2-dimethoxy-ethyl)-4-methyl-benzenesulfonamid
from (4-fluoro-3-

ﬁ(l%gf%ﬁégel;r%%?l) -(2,2-dimethoxy-ethyl)-amine (16). R = 1.80 i ﬁ?@%’t‘ﬁ%@mﬁﬁ
C). Detected 5 mass: 370.2 (M-OMe-). 6-Fluoro-7-chloro-isoquinoline (18)

ci Starting from 47
N-(4-fluoro-3-chloro-benzy1)-N-(2,2-dimethoxy-ethyl)-4-methyl-benzene-
10sulfonamide (17), the title compound was synthesized by the protocol
described for 6- bromo-isoquinoline (3). R{="0.73 min (Method C).

Detected mass: 182.1 (I\{J_;l-l-l). 6-Fluo:g-7-chloro- soquinoline-2-oxide

(19) 15 The title compoung -the method, described for
6-bromo-isoquinoline2-oxidé
6-fluoro-7-chloro-isoquifiline 8)

0,8 .(Method C). Detected
mass: 198.1 (M+Fr). 6-Fluoro-1,7- dichlapo- |sline (20) WO
2008/077553PCT/EP2007/011166 -

The title compound was prepared by the protocol described for N-{(4-bromo-benzyi}-N-
(2,2-dimethoxy-ethyl)-4-methyl-benzenesulfonamide (2), starting from (4-flucro-3-
chiore-benzyl)-(2,2-dimethoxy-ethyl)-amine (16). Ry = 1.80 min (Method C). Detected
mass: 370.2 (M-OMe’).

6-Fluoro-7-chioro-isoquinoline (18)

Starting from N-(4-fluoro-3-chloro-benzyl)-N-(2,2-dimethoxy-ethyi)-4-methyl-benzene-
sulfonamide (17}, the title compound was synthesized by the protocol described for 6-
bromo-isoquinoline (3). Ry = 0.73 min (Method C). Detected mass: 182.1 (M+H" ).

6-Fluoro-7-chloro-isoquinoline-2-oxide (19)

Fm
No -
Ci 2

The title compound was prepared by the method, described for 6-brormo-isoguinoline-
2-oxide (4), starting with 6-fluoro-7-chloro-isoquinoline (18). R, = 0.87 min (Method C).
Detected mass: 198.1 (M+H™").

8-Flucro-1,7-dichloro-isoquinoline (20)

e
N
N
cl =
Gl
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48 Starting with 6-fluoro-7-chloro-isoquinoline-2-oxide (19), the desired
6-fluoro-1,7- dichloro-isoquinoline was prepared by the method, describ(-‘;-jd
-hr -1-chloroisoquinoline (5). FIt = 2.34 min (Method Bg Detecte
%@ﬁ% (M+W). 56?Fluoro-7-chloro-21-{-isoquino|in-1-oﬁ) 00011166
The title compound was prepared by the method, described for
6-bromo-2Hisoquinolin-1-one (6), startg from
6-fluoro-1,7-dichloro-isoquinoline (20). Rt = 1.31 min (Method B). Detected
mass: 239.1 (M+H++ACN).
Stargig vtb-F- s ro 2cfioimetbonyibeing3-2Mdedddin dhia-desireq22fluoro-1,7-
dichRIRSTIBSfBIRREYRLO frehipEer Bl HsoaHinelR- 11006 fih & Wi rio-1-chioro-
. _compound was prepared by the method described for .
ISOORIRR ﬁ%§§)(ﬁm*eﬁ1§§mﬁéﬁ?—%ﬁ@o@ﬁ?ﬁ@iﬁﬁ@&%r@@@)(WH 1.94
min (Method B). Detected mass: 318.1 (M4-Ht). 038 St
4-Fluprg-3-brgmo-benzyl)-(2,2-dimethoxy-ethyl)-amine (23) Br  Starting
6'Fg%r%?%’%ﬁ%igfgfgﬁ?g%%qB%’R?gdgﬂ?c@ﬁﬁwe titte compound was prepared by
the 20methode described for
(4-bromo-benzyl)-(2,2-dimethoxy-¢
B). Detected mass: 292.1 (M+l#y ™

-

amink (1). Rt = 1.01 min (Method

The fitle compound was prepared by the method, described for 6-bromo-2H-
isoquinolin-1-one (6}, starting from 6-fluoro-1,7-dichloro-isoquinoline (20). Ry = 1.31
min (Method B). Detected mass: 239.1 (M+H"+ACN).

B8-Fluoro-7-chloro-2-(4-methoxy-benzyl)-2H-isoquinolin-1-one (22)

F X O
Starting from 6-fluoro-7-chioro-2H-isoquinclin-1-one {21}, the title compound was
prepared by the method described for 8-bromo-2-{4-methoxy-benzyl)-2H-isoquinolin-1-

one (13). Ry = 1.94 min (Method B). Detecied mass: 318.1 (M+H").

(4-Fluoro-3-bromo-benzyl)-(2,2-dimethoxy-ethyl}-amine (23)

O/
=
N
Br

Starting from 4-fluoro-3-bromo-benzaldehyde, the titie compound was prepared by the
methode described for (4-bromo-benzyl)-(2,2-dimethoxy-ethyl)-amine (1). Ry = 1.01
min (Method B). Detected mass: 292.1 (M+H"*).

N-(4-F luoro-3-bromo-benzyl)-N-(2, 2-dimethoxy-ethyl)-4-methyl-benzene-sulfonamide
(24}
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N-(4-Fluoro-3-bromo-benzyn-N-(2,2-dimethoxy-ethyl)-4-methyl-benzene-s
ulfonamide (24) WO 2008/077553PCT/EP2007/011166 49 The title
as prepared by the protocol described for

vﬁﬁ -é}rgopmgg\gbenzyl)-N(2,2-dimethoxy-ethyl)-4-methyl-benze%‘é?ﬁ?&ﬂ%?ﬁdl“
e (2), starting from (4-fluoro-3-
bromo-benzy1)-(2,2-dimethoxy-ethyl)-4énine (23). Rt = 2.16 min (Method
B). Detected 5 mass: 414.1 (M-OMel. 6-Fluoro-7-bromo-isoquinoline (25)
Br Starting from
N-(4-fluoro-3-bromo-benzy1)-N-(2,2-dimethont-ethyl)-4-methyl-benzenel10
sulfonamide (24), the titIchomound was gynthesized by the protocol
described for 6- bromo-isogyindtine (3),f =80 min (Method B).

nerdure A for the
e arylbromide, 1.5 eq

Detected mass: 226.0 (M+H;
Hartwig-Buchwald aminétion reactior: 1.0%eq of
Cs2CO3 and 1.2 eq of the amine were dissol 15 toluene. If the
amine was taken as a salt another equivalent-af££$2C0O3 was used; if
ditionally the aryloromide was used as a salt (HC1- or TFA-salt of the
e %% RS HEE5PT ERRIBR AT ECRAVHIER B essBied ibis hdeiamambenzyi)-N-
(2,zsﬁmém)@aetﬂ?gmﬁﬂ%&ﬂd&%ﬁéyfﬁ@ﬁé@?ﬂemﬁr&t ;:-_='=‘ﬁ:"’ %gl%%owii-
04 INAP were and t olution was heated at
Do L A D LI G O Bosite bYB AN BaBe Detected
masachiekddM-6Mdedduct isolation, the solution was cooled to room
temperature, filtered and the filtrate was evaporated. The residue was
taken up in H20 and extracted ethyl acetate. The organic layer was
6-FlugisafabsaniritewtnalirsB34)and the solvent was removed i. vac. The
crude product was purified by pgeparative HPLC. The following
compounds were synthesized foal Procedure A (Table 1):

N

Br
Starting from N-(4-fluoro-3-bromo-benzyl)-N-(2,2-dimethoxy-ethyl)-4-methyl-benzene-
suifonamide (24}, the title compound was synthesized by the protocol described for 5-
bromo-isoquinoline (3). Ry = 0.80 min (Method B}. Detected mass: 226.0 (M+H™).

General Procedure A for the Hantwig-Buchwald amination reaction:

1.0 eq of the arylbromide, 1.5 eq Cs2C0; and 1.2 eq of the amine were dissolved in
toluene. If the amine was taken as a salt another equivalent of Cs,CQO5 was used; if
additionally the arylbromide was used as a salt (HCI- or TFA-salt of the isoquinolines),
again, 1 additional equivalent of Cs,COs was used. The solution was degassed and
flushed with argon. Then, 0.03 eq Pd{OAc), and 0.045 eq BINAP were added and the
solution was heated at 100 °C until the reaction was complete or no further
improvement could be achieved. For product isolation, the solution was cooled to room
temperature, filtered and the filirate was evaporated. The residue was taken up in H0
and extracted ethyl acetate. The organic layer was separated, dried with MgSQO, and
the soivent was removed i. vac. The crude product was purified by preparative HPLC.
The following compounds were synthesized following General Procedure A (Table 1):



wAiSseledsi methanol and the same volume of 2 N HCI was
solutions were stirred at room tempggature until complete conversion was
olvent was removed i. vac. and the residues were

50

WO 2008/077553PCT/EP2007/011166 53 General procedure B for the
deprotection of the Boc-group: The Boc-protected compounds were

detected. The

{ 03?]5?11 166

5dissol %S;I iﬁgHZO. Final lyophilisation gave the desired product as
hydrochlgridgs.| The following compounds were synthesized as
hydrochirid€s following Geneggal Procedure B{Table 2): Table 2: Ggneral
procedure € forthedeprotection of PMB=protectedcompotmds:-tmthe
case of P(,J,\/Igeirgg Boc-protectgd compounds,the starting materials were
dissolved@in%if gpro acetic acigeand stirred afgroom temperature fof< h,
followed®By 3<15h at 140 C in Emicrowave. Hor isolation, the solvepfibwas
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pressure and the residue was purified by preparative HPLC. The product
fractions were combined and evaporated, which gave the desired product
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WO 2008/077553PCT/EP2007/011166 56 General procedure D for the
reductive amination: The starting material (1.0 eq) was dissolved in dry
ter adding freshly dried molecular sieves (4A), triet élamine

sodium cyanoborohydride (3.0 eq), t
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General procedure B for the deprotection of the Boc-group:

The Boc-protected compounds were dissolved in methanol and the same volume of 2
N HCl was added. The solutions were stirred at room temperature until complete
conversion was detected. The solvent was removed i. vac. and the residues were
dissolved in HpO. Final lyophilisation gave the desired product as hydrochiorides. The
foliowing compounds were synthesized as hydrochlorides following General Procedure
B (Table 2):

Table 2:
Exam- | Prot. Froduct Chemical R, Mass LCMS
ple comp. Name Imin} IM+H"] | Method
35 26 H N- 0.81 2422 | B
M
= T
C©/ \O\ Isoquinolin-
N
= NH, 6-yl-cyclo-
hexane-1,4-
diamine

General procedure C for the deprotection of PiMB-protected compounds:

in the case of PMB- and Boc-protected compounds, the starting materials were
dissolved in trifluoro acetic acid and stirred at room temperature for 1 h, followed by 3
hat 140 °C in a microwave. For isolation, the solvent was removed under reduced
pressure and the residue was purified by preparative HPLC. The product fractions
were combined and evaporated, which gave the desired product as trifluoro acetates,
which, in some cases, were dissolved in 2 N HCI and evaporated. Afier final
Iyophilisation of the aquecus solutions, the desired products were isolated as

hydrochlorides.

The following compounds were synthesized following General Procedure C (Table 3):
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tributylamin were stirred at 150C for 10h. The mixture was dissolved in
dichloromethane and washed with 1N HO and saturated sodium hydrogen
wakhanata.solution. The organic phase was dried with Nazs% 007011166
evaporated. Purification over silica gel (50% ethyl acetate in eptane
gave 4.8 g of the expected compound. 10 cis-Thioacetic acid
4-(1,3-dioxo-1,3-dihydro-isoindo1-2-y$fcyclohexyl ester (59) 153 g (12.2
mmol) trans-2-(4-Hydroxy-cyclohexyl)-isoindole-1,3-dione (58) and 3.51 g
(13.1 mmol) trlphenyl hosphine were dissolved in 55 ml of dry THE. At OC
Gm%ﬁh?@%‘fﬁ@) Gicths S FBRIEEAS min) and thereafter 873

The Ma(ta2-naneoithiodestcaeidivere ad ded angotiiang Wascopiinwe theshiy dried

R T MR R DT T

comﬂweﬁpé&t@d—(ﬁ)ﬁ]pqyadd sodium cyanoborchydride (3.0 eq) the midure was

s A e R el e et
reaca@ﬂtm@aémﬁ%i@ 4913 @aﬁ@immrﬁidre)mﬁdﬁm%u@mmhe carbonyl
comﬁélﬁ{&(%%b%%ﬁ Qr(éb%@ Nidaflare- 5@@@8@-‘ @Qéﬁﬁﬁéﬂa%we{ﬁe

dissolved in 5 5 mI egassed DMF. After addition of 675 p1(3 mmol) DBU
solufigg mﬁaﬁﬂé@;@@s%@a W"%@ﬁf@ﬁﬁﬁaW@W@(tTF@W%%@H%éﬁMﬁ@hﬁd in

ethyPg oea d *. Qs O%i%/g%ﬁe (|j and
an rate | ication over si |ca % to 50% ethyl
exfr%fggtgiﬁﬂygﬁ ﬁgf @%@}g% %cmp@g%cga%w Eﬁ&ﬁﬁ’fﬁﬁ“{&ge dried with Na;S0,

and the solvent was removed under reduced pressure. The crude products were

purified by preparative HPLC. The product fractions were combined and evaporated,
which gave the desired product as trifluoro acetates, which were dissolved in 2 N HCI
and evaporated. After final lyophilisation of the aqueous sclutions, the desired products
were isolated as hydrochlorides. The foilowing compounds were synthesized as
hydrochlorides following General Procedure D (Table 4):
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10cis-4-(7-Chloro-isoquinolin-6-ylsulfanyl)-cyclohexylamine (61) -C)--NH2
220 mg (0.52 mmol)

“;;' % loro-isoquinolin-6-ylsulfany1)-cyclohexyg-isoindole-
% %L |{)‘7n§1(60) in 5 ml methanol wgre treated with 250 pl h%?fﬁ?ﬁ%ﬁw 011166
hydrate at RT until complete conversion was achieved. After evaporation,

HLPLC 121 _mao

the residue-was-putifiet-by-HPEC131-mg-of
cis-4-(7-chloro-isoquinolin;@ylsulfany/l)- cycA)oiuexyIamlnn coulg ke
obtained-@s the triflugroagetate. The ¢ l%;aln‘gjgrlfluoroac eta:fe'g;a@
dissolvec%n 2NHC®. ﬁlr%lﬁyophlllzan@ ave95 mg of %@lﬂpm
compoufid as hydr @%@Rt—o&ﬁ(}érﬁngMethod ﬁgé@@ed mass
293.1/2%1 (MW
Cis-4-(7-B¥ I% 7%ﬁnolln 6- ylsulfany%cyclohexylamina hydrochloride
(62) W( sz/ 3PCT/ER2007/0T1166_65 Startingfrom
6-fluoros Z»brnmms uinoline (25) the|ttle compound could be obtained as|
hydrochlgg by t 8-same reaction seguence as descrilfgd for
cis-4-(74€l lorolsnn Jinolin-6-ylsulfany1)-cyclohexylaming “(’ﬁ’l) via its
phthaloyl pretected intermediate. Rt —cg 81 min (Methoc B). Detected
mass: 3?&.1’?&‘M+H-I-£\ ™~
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Starting from
7-chloro-6-fluoro-2-(4-methoxy-benzy1)-2H-isoquinolin-1-one (22) the title
ould be obtained as trifluoroacetate by the same reaction

wWOIROLPLLS

sequence as described for
cis-4- (7 chloro -isoquinolin-6- ylsulfanyl) cyclohexylamine (61) via its

phthat

nroato

PCT/EP2067/011166
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W@%@;ﬂg%ghaseﬂol YMC Jsphere 33 x 2 Gradient: ACN+008% &b 611166
5:95(0 min) to 95:5(2.5 min) to 95:5(3.0

59

Gradient:ACN+0.05% TFA :1-120+0.05% TEA

min) to 95:5(3.4 min) to 95:5(4.4 min) Flow1l ml/min 10 Method B:

H20+0.05% TEA
min) Flow:1 ml/min 15 Method C: Stationary phase:Col YMC Jsphere
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wWebsialesLig;, Dundee, UK. The peptide substrate,

80

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

PCT/EPZOVTIO11166

Fluorescein-AKRRRLSSLRA-COOH,; was obtained from JPT Peptide
Technologies, Berlin, Germany. Adenosine-5'-triphosphate (ATP), bovine
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+++++ 64 +++++ 5The given activity is denoted as the negative decadal
logarithm of the IC50 (pIC50) as follows: +:pIC50 s 3.0 ++:3.0 s pIC50 <

whOgistEs 1050 < 5.0 10++++:5.0 .s pIC50 < 6.0 +++++@%Pi§@9/@ﬁ%ﬁs

Claims 1.A compound of the formula (I) R 5

63

trans-2-(4-Hydroxy-cyclohexyl}-iscindole-1,3-dione (58)

5 g (33 mmol} trans-4-aminocyclochexancl, 4.88 g phthalic anhydride and 7.85 mi
tributylarmin were stirred at 150°C for 10h. The mixture was dissoived in
dichloromethane and washed with 1N HCI and saturated sodium hydrogen carbonate
solution. The organic phase was dried with Na,SO, and evaporated. Purification over

silica gel (50% ethyl acetate in heptane) gave 4.8 g of the expected compound.

cis-Thioacetic acid 4-(1,3-dioxo-1,3-dihydro-isoindoi-2-yl)-cyclohexyl ester (59)

Ko

3 g (12.2 mmoi} trans-2-(4-Hydroxy-cyciohexyl)-isoindole-1,3-dione (58) and 3.51 g
(13.1 mmol) triphenylphosphine were dissolved in 55 mi of dry THF. At 0°C 2 mi (12.2
mmol) diethylazedicarboxylate (15 min) and thereafter 873 ul (12.2 mmol) thicacetic
acid were added and stirring was continued over night at RT. After evaporation of all
volatiles the residue was purified over silica gel (2% to 10 % ethyl acetate in heptane)

to give 2.56 g of the expected compound.

cis-2-{4-(7-Chloro-isoquinolin-6-yisulfanyl)-cyclohexyll-isoindole-1,3-dione (60)
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In R7 (I) 5wherein R1is H, OH or NH2; 10R2 is 11, halogen or
(C1-Co)alkyl;

WO 2008/677553 PCT/EP2087/811166

454 mg (1.5 mmol} cis-thicacetic acid 4-(1,3-dioxo-1,3-dihydro-isoindol-2-yl)-cyclohexyl
ester (88) and 273 mg (1.5 mmol} 8-fluore-7-chloro-isoquinoline (18) were dissolved in
5 mi degassed DMF. After addition of 675 ul (3 mmol) DBU the mixture was heated to
78°C for 7 h. The mixture was taken up in ethyl acetate and washed with brine. The
organic phases were dried with Na,S0, and evaporated. Purification over silica gel
(30% to 50% éthyi acetate in heptane) gave 220 mg of the expected compound.

cis-4-(7-Chloro-isoquinolin-6-yisulfanyl)-cyclohexylamine (61)

) N~
Cl

220 mg (0.52 mmol} cis-2-[4-(7-chloro-isoquinolin-6-ylsulfanyl)-cyclohexyll-isoindole-
1,3-dione (60) in 5 mi methanol were treated with 250 ul hydrazine hydrate at RT until
compleie conversion was achieved. After evaporation, the residue was purified by
HPLC. 131 mg of cis-4-(7-chloro-isoquinclin-g-visulfanyl)-cyclohexylamine could be
obtained as the trifluoroacetate. The obtained trifluoroacetate was dissolved in 2 N
HCI. Final lyophilization gave 85 mg of the titie compound as hydrochloride. Ry = 0.82
min (Method B). Detected mass: 293.1/285.1 (M+H™).

cis-4-(7-Bromo-isoquinolin-6-yisulfanyi}-cyclohexylamine hydrochloride (62)

= Sm@mNHz
N |
Br
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R3 is H, halogen, 15(Ci -C6)alkyl, (C1-C6)alkylene-R', OH, 0-R", NH2, 20
NHR", NR"R" or NH-C(0)-R"; R4 is 25 H, halogen, hydroxy, ON,

W& slsRlyl, PCT/EP2007/611166

65

wstarting from 6-fluore-7-bromoisoquinoline {25) the title compound could be obtained
as hydrochlonde by the same reaction sequence as described for cis-4-(7-chloro-
isoquinolin-&-ylsulfanyl}-cyclohexylamine (61) via its phthaloyl protected intermediate.
Rt = 0.81 min {Method B). Detected mass: 337.1 (M+H").

8-cis-(4-Amino-cyclohexylsulfanyl)-7-chicro-2-(4-methoxy-benzyl)-2H-isoquinclin-1-one

{63)
N
Ci
O

Starting from 7-chloro-6-fluoro-2-(4-methoxy-benzyl)-2H-isoquinolin-1-one (22) the title
compound could be obtained as trifluoroacetate by the same reaction sequence as
described for cis-4-(7-chloro-isoquinolin-6-ylsulfanyl)-cyclohexylamine (61) via its

phthaloyl protected intermediate.

B-cis-(4-Amino-cyclohexylsulfanyl)-7-chloro-2H-isoguinolin-1-one (64)

SR

HN
Cl

O
34 mg (0.08 mmol} 8-cis-(4-Amino-cyclochexylsuifanyl)-7-chloro-2-{4-methoxy-benzyl)-
Z2H-isoquinolin-1-one (63) were dissolved in 2 mi TFA and stirred in the microwave at
150°C for 1.5 h. Afier evaporation the residue was taken up in 1N HCI and exiracted
with dicloromethan and lyophilized. 11 mg of the desired product could be obtained as
hydrochloride. Ry = 0.87 min (Method B). Detected mass: 309.1/311.1 (M+H™).
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5(C1-C6)alkylene-R'; R5 is H,

(C2-C6)alkenyl, 15(C -06)alkylene-(C6-Ci &aryl,

Zssplkgnylene-(C6-Cl0)aryl, (Ci-C6)a|kylene-(C5-C10)@@@;@;&5@9{4MI 66
CH(OH)-(C1-06)alkyl, NH2, 20NH-R', NH-S02H, NH-802-(CJ-C6)alkyl,
NH-S02-R', NH-C(0)-(C1-C6)alkyl, 25NH-C(0)-R', C(0)NRC1-C6)alkYII2,
C(0)OH, or C(0)0-(Ci-C6)alkyl; 66

LCAMS-Methods:

Method A

Stationary phase:

Gradient:

Floaw

Method B:

Stationary phase:

Gradient:

Flow:

Method C:

Stationary phase:

Gradient:

Flow

Col YMC Jsphere 33 x 2

ACN+0.05% TFA : Hy0+0.05% TFA

5:95(0 min) to 85:5(3.4 min) to 95:5(4.4 min)
1 mifmin

Col YMC Jsphere 33 x 2

ACN+0.05% TFA : H,0+0.05% TFA

5:85(0 min) to £5:5(2.5 min) to 95:5(3.0 min)
1 mi/min '

Col YMC Jsphere ODS HB0 20 x 2
ACN : H,0+0.05% TFA
4:96(0 min) to 85:5(2.0 min) to 85:5(2.4 min)

1 mifmin

halogen, 10 ON, NO2, (C1-C6)alkyl,
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71 H, R, (C1-C6)alkyl, (C1-C6)alkylene-R’,
5(C1-C6)alkylene-0-(C1-C6)alkyl, (C1-C6)alkylene-O-R’,

W Cﬂ;ﬁ% ?g lene-CH[R12, (C1-C6)alkylene-C(0)-R’, PCT/EP2007/011166
%CT- %;a ylene-C(0)NH2, 10(C1-C6)alkylene-C(0)NH-R',

(C1-C6)alkylene-C(0)NH-(Ci-C6)alkyl,
(C1-C6)alkylene-C(0)Nri-C6)alkY 115{C1-C6)alkylene-C(0)N[R]2;
(C1-Ce6)alkylene-C(0)0-(C1-C6)alkyl, 15C(0)0-(C1-Calkyl, C(0)OR’

C(0)(C1-C6)alkyl, o
Determination of Rho kinase inhibition

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

following protocol:

Active human recombinant ROCK I (N-terminal His6-lagged recombinant human
ROCK- residues 11-552) was purchased from Upstate Lid., Dundee, UK. The peplide
subsirate, Fluorescein-AKRRRLSSLRA-COOH, was obtained from JPT Peptide
Technologies, Berlin, Germany. Adenosine-5'-triphosphate (ATP), bovine serum
albumine (BSA), dimethylsulphoxide (DMSQO), 4-(2-Hydroxyethyl)piperazine-1-
ethanesulfonic acid (Hepes), Brij-35 and dithiothreitol (DTT) were purchased from
Sigma-Aldrich, Munich, Germany. Tris(hydroxymethyl)-aminomethane (Tris),
magnesium chloride, NaCH, 1M HCI and EDTA were obtained from Merck
Riosciences, Darmstadt, Germany. "Complete” protease inhibitor was from Roche
Diagnostics, Mannheim, Germany.

Test compounds were diluted o the appropriate concentrations in buffer 1 (25 mM
Tris-HCI, pH 7.4, 5 miM MgClz, 2 mM DTT, 0.02 % (w/v) BSA and 3 % DMSQO). The
ROCK It enzyme was diluted to a concentration of 100 ng/mi in buffer 2 (25 miM Tris-
HCI, pH 7.4, 5 mivi MgCip, 2 mM DTT and 0.02 % (wiv) BSA). The peplide substrate
and ATP were diluted to concentrations of 3 pM and 120 puM, respectively, in the buffer
2. Two i of the compound solution were mixed with 2 pi of the diluted enzyme in a
384-well small volume microtiter plate (Greiner, Bio-One, Frickenhausen, Germany),
and the kinase reaction was initiated by addition of 2 pl of the solution containing
peptide substrate and ATP. After 60 min incubation at 32 °C, the reaction was stopped
by addition of 20 ul 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 9(5), 409-416, 2004). Separation conditions were as foliows: 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 parallel on each plate.
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C(O)R', C(O)NH-(C1-C6)alkyl, 20 C(0O)NHR', C(O)N[(C1 -C6)alkyl]R"
C(0O)NRC -C6)alkY112, C(0)-(C1-C6)alkylene-R’,
wd QRhrLb)alkylene-R', or 25 R6 and RE', together with th é\li

which they are attached, form a (C6- io) heterocyclyi group; $ha o&g%%’?}@ﬁ}“

NO2, (C1-C6)alkyl, 50-(C1-C6)alkyl, (C2-C6)alkenyl,

(C2-C6)alkenylene-(C6-C10)aryl, (C1686)alkylene-R%

10CH(OH)-(C1-C6)alkyl, NH2, NH-R', NH-S02H,

NH-S02-(C1-C6)alkyl, 15 NH-S02-R% " .
The following products/compounds were tested in said assay by using the respective
form (salt or free base) obtained as in the examples described above and the following

activities were measured.

Compound
No. plC50
83 oo
54 oo e
52 et
59 b
50 ek
48 bt
47 4
49 R
45 R
44 bt
46 +++
40 +4+++
41 it
36 bt
&1 +++++
B2 F4++++
64 bt e

The given activity is denoted as the negative decadal logarithm of the ICsg (pICgq) as

follows:

+: piC50 <3.0

++: 3.0<piCsp <40

et 40<plCsp <50
AR 50<plCgn<8.0 |

e 6.0 < piCrp
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S02-NH2, S02-NHR', NH-C(0)-(Cj-C6)alkyl, NH-C(0)-R,
20C(0)NRC1-C6)alkY112, C(0)OH, or C(0)0-(C1-C6)alkyl; R8 is H,
Cl-C6)alkyl; 25nis1,2,3014;mis 1, 2,3,40r5; 0
2008/05717%55“(%3PCT/EP2007/011166 73 L is S(CH2)p, S(O)(c:rff?rp’,%%“%““
S02(CH2)p, NH(CH2)p, N(C1-C6)alkyl-(CH2)p; N(C3-
C6)cycloalkyl-(CH2)P; N[CO(C1-C6)a&yli-(CH2)P or
N[(C1-C3)alkylene-R](CH2)P: pis 0, 1, 2, 3 or 4; 5 wherein

Clairns
1. A compound of the formula (1}
Roln
Re
N.
Re
i
&
wherein

R is H, OH or NH»;

Rz is H, halogen or {C4-Cglalkyl;

Rais

H,

halogen,
(C1-Cg)alkyl,
(Cq1-Cglalkylene-R’,
OH,

O-R",

NH2,

NHR",
NR'R” or
NH-C(O}-R”;

Rgis
H,

halogen,
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R'is (C3-C8)cycloalkyl, (C5-C10)heterocyclyl, 10(C6-C1 aryl; and R" is
(C3-C8)cycloalkyl, (C5-C10)heterocyclyl, 15(C-C)aryl, (C1-C6)alkyl,
(C1-C6)alkylene-R', (C1-C6)alkylene-0-(C1-C6)alkyl,
(Ci-C6)alkylene-O-R’, or 20 (Ci-C6)alkylene-NRxRy; and wherein Rx and
Ry are independently of each other (C1486)alkyl, (C5-C10)heterocyclyl,
(C6-C10)aryl, 25(C1-C4)alkylene-(C5-C10)heterocyclyl,
(C1-C4)alkylene-(C6-Cio)aryl, (C -C4)alkylene-NH(C -C6)alkyl,
hydf@1yC4)alkylene-NRC1-C6)alkY112,

CN,

(Cq-Cplalkyl,

R,
(C4-Cg)alkylene-R’;

Rgis

H,

halogen,

CN,

NOo,
(C1-Cg)alkyl,
(Co-Cg)alkenyi,
R’
(C4-Cgakkylene-(Cg-C1p)aryl,

(Co-Cp)alkenylene-(Cg-C1g)aryl,
(C1-Cg)alkylene-(Cs-Cqp)heterocyclyi,
CH(OH)-(C1-Cg)alkyl,

NH2,

NH-R’,

NH-SOsH,
NH-SQO2-(C4-Cg)alkyl,
NH-SO2-R’,
NH-C(0O)-(C4-Cg)alkyl,
NH-C(O)-R’,
C{O)N[(C1-Cgalkyilp,

C(O)OH, or

C(O)O-(C1-Cglalkyl;

Rg and Rg’ are independently of each other
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(C1-C4)alkylene-NRC6-C10)aryt, or 74
(C1-C4)alkylene-NRC5-C10)heterocyclylki wherein in residues R4, R5,

“&%ﬁ%’? 2Z;and R8 alkyl, alkylene or cycloalkyl can Optiogﬁ%fﬁ%&%wgmms

stituted one or more times by OH, OCH3, COOH, COO
NHCH3, N(CH3)2"CONH2; CONHCH3 or CON(CH3)2 ; wherein in
residues R2 to R8 alkyl or alkylene cahl optionally be substituted one or
more times by halogen; 10wherein in residues R3 to R8 (C6-Ci )aryl and
(C5-C10)heterocyclylare unsubstituted or substituted one or more times
H, by suitable groups independently selected from halogen, OH, NO2, N3,
R, CN, C(0)-(C1-C6)alkyl, C(0)-(C6-C1 &aryl, COOH, COO(C1C6)alkyl,
© %’Ql’\% CONH(Ci-C6)alkyl, CON[(C1-C6)alky112, (C3-C8)cycloalkyl,
17818 alkyl, (C1-C6)alkylene-OH, (C1-C6)alkylene-NH2,
(01_®M)@@Qqe-NH(C1- 15C6)alkyl, (C1-C6)alkylene-NRC1-C6)alkylk,
(C2-C6)alkenyl, (C2-C6)alkynyl, 0-(C1-C6)alkyl, 0-C(0)-(C1-C6)alkyl,
(C1-PopiioseIPr{SoLrlatkysO2NH(C1-C6)alkyl, SO2N[(C1-C6)alkyl]2,

-(C1-C6)alkyl: SO-(C1-C6)alkyl, 802-(C1-C6)alkyl,
(C1“@@?%£8’&?‘i@2’31-cemkwki C(NH)(NH2), NH2, NH-(C1-C6)alkyl,

(C1-BRSkyEMalkE)NH-C(0)-(C1-CB)alkyl, 20NH-C(0)0-(C1-C6)alkyl,
NH-S02-(C1-C6)alkyl, NH-S02-(C6-C10)aryl,
(C1-nptadopeesid@dReterocyclyl, N(C1- C6)alkyl-C(0)-(C1-C6)alkyl,

o MBI S coml, MCTConly o comon
(C4-Cglalkylene-C{O)NH-R,

(C1-Cglalkylene-C(OYNH-(C4-Cglalkyl,

(C1-Cg)alkylene-C(OIN[(C1-Cg)alkylls,

{C4-Cglalkylene-C(O)NIR']z-

(C1-Cgjalkylene-C(O)O-(C1-Cg)atkyl,

C(OYO-(C1-Cglalkyl,

C(OOR

C(ONC1-Cglalkyl,

C(O)R’,

C(O)NH-(C4-Cg)alkyi,

C(OYNHR',

C(O)N[{C1-Cg)atkyl]R’

C(OIN[(Cq-Cg)alkyl]z,

C{O)-(C1-Cg)alkylene-R’,

C(O)O(C1-Cglalkylene-R’, or

Rg and Rg', together with the N-atom to which they are attached, form a (C5-C1g)

heterocyclyl group;

R7is
H,



10

15

20

25

250-(C1-C6)alkylene-(C6-C10)aryl, (C5-C10)heterocyclyl,
(C1-C6)alkylene-(C5-C10)heterocyclyl,
0-(C1-C6)alkylene-(C5-C10)heterocyclyl, wherein the (C3-C10)aryl or
(C5-C 10)heterocyclylmay be substituted one to three times by a group
independently selected from halogen, Of2, NO2, CN, 0-(C1-C6)alkyl,
(C1-Ce6)alkyl, NH2, NH(C1-C6)alkyl, NRC1-C6)alkylk, SO2CH3, COOH,
C(0)0-(C1- WO 2008/077553PCT/EP2007/011166 75 C6)alkyl, CONH2,
hal¢garC6)alkylene-0-(C1-C6)alkyl, (C1-C6)alkylene-0-(C6-C10)aryl, or
0-(Ci-C6)alkylene-(C6-C10)aryl; or wherein (C6-C1 aryl is vicinally
Substituted by a 0-(C1-C4)alkylene-0 group  whereby a 5-8-membered
NCring is formed together with the carbon atoms the oxygen 5 atoms are
attached to; and wherein aryl or heterocyclyl substituents of (C-Caryl and
C?(@@)@Mheterocyclyl groups may not be further substituted by an aryl or
_/pete containing group; or their stereoisomeric and/or
© (tbaeiu%%%%ﬂbrms and/or their pharmaceutically 10acceptable salts. 2. A
(Coeogpokaaydf formula (1) according to claim 1, wherein R1 is H and is
characterized by the formula (1) 3. A compound of formula (I) according
', to claim 1, wherein R1 is OH and is characterized by the formula (111) OH

(Cz%ég(ﬂgny\@@_(%@%/@?%ﬁCTl EP2007/011166
(C1-Cpg)alkylene-R’,
CH(OH)-(C1-Cglalkyl,
NHo,

NH-R’,

NH-SOoH,
NH-S02-(C4-Cg)alkyl,
NH-SO92-R’,
S0O2-NH2,

SO2-NHR’,
NH-C(O)-(Cq-Cg)alkyl,
NH-C(O)-R’,
C(ON[(C1-Cg)aikylly,
C(O)OH, or
C(0)O-(Cq-Cgalkyl;

Rg is H, halogen or (C4-Cg)alkyl;
nis1, 2,3 or4,

mis 1,2, 3, 4o0r5; and



76 4.A compound of formula (1) according to claim 1 or claim 3, wherein
R1 is OH and is characterized by the formula (HI') R21n F16 N, R6 55.A

WO RIRopAgsaccording to claim 1, wherein R1 is NH2. 6.A Cor?e‘f‘}ﬂ%mmnm&
according to one of claims 1 to 5, wherein R3 is H, halogen,

(C1-C4)alkylene-R’, O-R" or NHR". 10 7A compound according to one of

claims 1 to 6, wherein R3 is H or NHR*28.A compound according to one

of claims 1 to 7, wherein R3 is H; NH-(C5-C6)heterocyclyl, or NH-phenyl.
9.A corgé)ound according to one of claims 1 to 8, wherein R3 is H. 10.A

L e SO o RS P S Ol g e Fes A e
Cordfodieii A0, b REPELIIRMIIDILORAE LAY HCHyp:

wherein

pis 1,2, 3or4,

wherein

R'is
{Ca-Cgloycloalkyl,
{(Cs-Cqpn)heterocycivl,
{Cg-Cqpjaryl; and

R"is

{C3-Cg)cycloalkyl,
{C5-C1p)heterocyclyi,

(Ce-Cqglamyt,

(C1-Ca)alkyl,

(Cq-Cg)alkylene-R’,
(C1-Cg)alkylene-0O-(C 1-Cg)alkyl,
(C1-Cglalkylene-O-R’, or
(C1-Cglalkylene-NRyRy,; and

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

(Cs-Cqqiheterocycivi,

(Ce-Cqplaryl,
(C4-Cgjatkylene-(Cs-Cqp)heterocyclyl,
(C1-Cy4lalkylene-(Cg-Cqg)aryl,
(C1-Cylalkylene-NH(C1-Cgalkyl,
(C4-Cy)alkylene-N[{C4-Cg)alkyl]z,
{C4-Cylalkylene-N[(Cg-C1qg)aryllo, or



10

15

20

25

12.A compound according to one of claims 1 to 11, wherein R8 is H. 77
13.A compound according to one of claims 1 to 12, wherein R4 is H,
halogen or (C1-C6)alkyl. 14A compound according to one of claims 1 to
13, wherein R4 is H, halogen or 5(C1-C4)alkyl. 15. A compound according
to one of claims 1 to 14, wherein R4 is ¥4 16. A compound according to
one of claims 1 to 15, wherein R5 is H, halogen, CN, 10(C1-C6)alkyl,
(C2-C6)alkenyl, R', NH-(C6-C1lo)aryl or (Ci-C6)alkylene-( C6-Clo)aryl and
(C1CrieB)akyteNEC &5 i hisheteeweltlpl. 17A compound according to one
of claims 1 to 16, wherein R5 is H, halogen, (C1-C6)alkyl,
(C2-Cé6)alkenyl, R, NH-(C6-C1 &aryl or or (C1-C6)alkylene-(
whekafproiR)and ang, (R G)alkye e, (£50-Ritiketextoyely: dBoxcloalkyl can

compound according to one of claims 1 to 17, wherein R5 is H, halogen

optieldalRyi siies)aneAyIM@s-trasfab, Qi (Bt &I, COOCH3, NHy,
NHEFS SRR SN LB et AR5 .

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

more times by halogen;

wherein in residues R3 to Rg (Cg-C1g)aryt and (Cs-Cqg)heterocyclyl are unsubstituted
or substituted one or more times by suitable groups independently selected from
halogen, OH, NO», N3, CN, C(O)-(C1-Cg)alkyl, C{(O)-(Ce-Cqg)aryl, COOH, COO(C1-
Cg)alkyl, CONHg, CONH(C4-Cg)alkyl, CON[(C{-Cg)alkyl]z, (C3-Cg)cycloalkyl,
(C1-Cg)alkyl, (Cq-Cg)alkylene-OH, (C1-Cg)alkylene-NHp, (C4-Cg)alkylene-NH(C4-
Cgalkyl, {C1-Cg)alkyiene-N[(C 1-Cg)alkyliz, (Co-Cg)alkenyl, (C2-Cg)alkynyl,
0O-(Cq-Cg)alkyl, O-C(O)-(C1-Cg)alkyl, PO3H2, 803H, SO2-NHp, SOoNH(C1-Cg)alkyl,
SO9N[(C1-Cg)alkylla, S-{C4-Cgalkyl; SO-(C4-Cg)alkyl, SO2-(C1-Cg)alkyl,
SO9-N=CH-N[(C1-Cg)alkyllp,

C(NH)(NH2), NH2, NH-(C1-Cg)alkyl, N[(C1-Cg)alkyllp, NH-C(O)-(C1-Cg)alkyl,
NH-C(O)0O-(C4-Cglalkyl,

NH-809-(C4-Cg)alkyl, NH-SO2~(Cg-C1g)aryl, NH-SO2-(C5-C1pg)heterocyciyl, N(C1-
Cg)alkyl-C(O)-(C1-Cg)alkyl, N(C4-Cg)alkyl-C(O)O-(C1-Cg)alkyl,
N(C1-Cg)alkyl-C(O)-NH-(C1-Cglalkyl],

(Ce-Cqp)aryl, (C1-Cg)alkylene-(Cg-Cqglaryl, O-(Cg-C1plaryl,
0-(C4-Cg)alkylene-(Cg-C1p)aryl, (C5-Cqg)heterocyclyl,
(C1-Cg)alkylene-(Cs-C1g)heterocyclyl, O-(C4-Cg)alkylene-(C5-C1g)heterocyclyl,
wherein the (Cg-Cqg)aryl or (C5-Cqp)heterocyclyl may be substituted one to three
fimes by a group independently selected from halogen, OH, NOp, CN, O-(C1-Cg)alkyl,
(C4-Cg)alkyl, NHp, NH(C1-Cg)alkyl, N[(C1-Cg)alkyl]z, 8O2CH3, COOH, C(O)0-(C1-
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19. A compound according to one of claims 1 to 18, wherein R5 is H,
halogen, (C1-C6)alkyl, (C2-C6)alkenyl, (C6-C10)aryl, or

w&RfsA®hgteroaryl. 20. A compound according to one of clagd k841166
wherein R5 is H, halogen, 25methyl, ethyl, vinyl, phenyl, thienyl, or pyridyl.

21. A compound according to one of claims 1 to 20, wherein R5 is H,
halogen, methyl, or ethyl. WO 2008/027553PCT/EP2007/011166 78 23.A
compound according to one of claims Ito 22, wherein R7 is H, halogen,

ot S Rk S AT R b Al RAR R a0
or @%@g&é@é@gﬁénéfg@g@ 7dsyH, halogen, CN, (C1-C4)alkyl,
0-(C1-hjalky (C-ea)a

alky enyl, phenyl, cyclopropyl! or (C6-C6)heteroaryl.
or wigek dbipfouna ntdo rdintaity cnbefiickaithisyl a 24 whaleliiRhis Bl group

fl ,.chloro, 10b , methyl, ethyl, methoxy, phenyl, nitril
e S e RS e g oer
atore 2% avteehedd RY is H, fluoro, chloro, bromo, methyl or methoxy. 15 27.A

and WHORRHY gg;?&?%@@%&é?ﬁ%%&ﬂ@%& 9 ?(%-@%)%H{@ﬂ@ @'5«-(31 oiheterocyclyl

groups may not be further substituted by an aryl or heterocyclyl containing group,

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

acceptable salts.

2. A compound of formula (1) according to claim 1, wherein Rq is Hand is

characterized by the formula (I1)

Rz}n .
R4 Rs ZG
N m
N R,
H R
8 (an
3. A compound of formula (I) according to claim 1, wherein R4 is OH and is
characterized by the formula (i)
Rz)n
Rs Rs ge
N m
>~ R,
OH Ry

(i



28. A compound according to one of claims 1 to 27, wherein m is 2, 3, or

4. 29. A compound according to one of claims 1 to 28, wherein m is 3.
wéDeozeB8sA compound according to one of claims 1 to 29, yhefeldRdiiS s

H, halogen or (C1-C4)alkyl. 3tA compound according to one of claims 1 to

30, wherein R2 is H or (Ci-C2)alkyl 25 32. A compound according to one

of claims 1 to 31, wherein R2 is H, mgﬁ’]yl or ethyl. 33. A compound

according to one of claims 1 to 32, whereinnis 1, 2 or 3. WO

2008/077553PCT/EP2Q07/011166 79 34. A compound according to gne
4. QUREHPSUDLS! (HEHM N ASPOR 548 PR meD B ot HIREHB Be®PH
and %'%aﬁ@r%éﬁ‘%ﬁ%%@dﬁ%h 2139. A compound according to one of

claims 1 to 35, wherein R6 and R6' are independently of each other H,

" (C1-C6)alkyl, Ralo
- R,
A i N\.
PN Re
Y TRy

5 5. A compound according to claim 1, wherein R4 is NH»o_

6. A compound according to one of claims 1 to 5, wherein Ry is H, halogen,

{C1-Cglakkylene-R’, O-R” or NHR".

10 7. A compound according to one of claims 1 1o 6, wherein R3 is H or NHR".

8. A compound according to one of claims 1 to 7, wherein Rz is H;

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

15 8. A compound according o one of claims 1 to 8, wherein R is H.

10. A compound according to one of claims 1 {o 9, wherein Rg is H, halogen or (C4-

Cq)alkyl.

20 11. A compound according to one of claims 1 to 10, wherein Rg is H, Cl, F, methyl

or ethvl.

12. A compound according to one of claims 1 to 11, wherein Rg is H.
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10(C1-C4)alkylene-(C3-C8)cycloalkyl, (Ci-C4)alkylene-(C6-
C10)heterocyclyl, C1-C4)alkylene-(C6-Clg)aryl,
(C1-C6)alkylene-0-(C1-C6)alkyl,
(C1-C4)alkylene-C(0)-(C6-C10)heterocyclyl, 15(C
1-C4)alkylene-C(0)-(C6-C &aryl, (C1-C@&)alkylene-C(0)NI(C1-C6)alkYII2,
(C1-C6)alkylene-C(0)NH-(C1-C6)alkyl,
(C1-C6)alkylene-C(0)0-(C1-C6)alkyl, C(0)0-(C1-C6)alkyl,
13.20GK0)(C 1 06)elkyic @ (D)8 TOLORNG{-(EIRT6 Jallyl LC(0)RIRTL Ry fizlogen o
or C(0)(C -C6)alkylene-R’, 25 or R6 and R6', together with the N-atom to
(CiheR y are attached, form a (C5-C10)heterocyclylgroup. 37. A
compound according to any of claims 1 to 36, wherein R6 and R6' are
independently of each other 30 H, 80 (C1-C6)alkyl,
14. A compound according to one of claims 1 to 13, wherein R4 is H, halogen or

(C1-Cgq)alkyl.
15. A compound according to one of claims 1 to 14, wherein Ry is H.

16. A compound according to one of claims 1 to 15, wherein Rg is H, halogen, CN,
(C1-Cg)alkyl, (Co-Cglalkenyl, R', NH-(Cg-Cqg)aryl or (C4-Cgalkylene-( Cg-Cqplary
and (C4-Cg)alkylene-( C5-C1()-heterocyclyl.

17. A compound according to one of claims 1 to 16, wherein Rg is H, halogen,
(C1-Cg)alkyl, (Co-Cg)alkenyl, R’, NH-(Cg-Cqg)aryl or or (C1-Cglalkylene-(
Cg-Cqp)aryl and (C1-Cg)alkylene-( C5-C1g)-heterocyclyl .

18. A compound according to one of claims 1 to 17, wherein Rg is H, halogen,
(C1-Cg)alkyl, (Co-Cg)alkenyl, (Cg-Cqplaryl, NH-(Cg-C1g)aryl, (C1-Cp)alkyl-(Cg-
Cqparyl or (C5-Cp)heteroaryl.

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

(C1-Cg)alkyl, (Co-Cg)alkenyl, (Cg-Cqp)aryl, or (Cs-Cqg)heteroaryl.

20. A compound according to one of claims 1 to 19, wherein Ry is H, halogen,

methyl, ethyl, vinyl, phenyl, thienyl, or pyridyl.

21, A compound according to one of claims 1 to 20, wherein Ry is H, halogen,

methyl, or ethyl.

22. A compound according to one of claims 1 to 21, wherein Rgis H.
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(C6-C10)heterocyclyl, (C3-C8)cycloalkyl, (C6-C10)aryl,
5(C1-C4)alkylene-(C3-C8)cycloalkyl,

wikhisdradkylene-(C6-C10)heterocyclyl, (C1-C4)alkylene-(CeHD & 011166
(C1-C6)alkylene-0-(Ci-C6)alkyl, (C1-C6)alkylene-C(0)NRC -C6)alkylk,
10(Ci-C6)alkylene-C(0)NH-(C1-C6)alkyl,
(C1-C6)alkylene-C(0)0-(C1-C6)alkyl, C{0)0-(C1-Calkyl, C(0)(C1-C6)alkyl,
C(0)(C3-C8)cycloalkyl, 15C(0)NH-(C1-C6)alkyl, C(O)NRC1-C6)alkY02,

25, (R TO O E0F (P ECERITEcE AT 50 brtkdager. O
(C1~t8§é§é$?@jqwi,@é@@g Q;é%)’éﬁﬁ@ﬁﬁb?%’ are attached, form a

O)heterocyclylgroup.”38."A compound according to any of claims 1
(C1-CpdTkvibpee(f 3-CRBICEaEEL-C6)alkyl, (C3-C6)cycloalkyl or
(C1-C4)alkylene-(C3-C6)cycloalkyl, and

24. A compound according to one of claims 1 to 23, wherein Ry is H, halogen, CN,
(C1-Cylalkyl, O-(C1-Calalkyl, (C1-Calalkenyl, phenyl, cyclopropyl or
{Cr-Cg)heteroaryl.

25. A compound according o one of claims 1 to 24, wherein Ry is H, fluoro, chloro,

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

26. A compound according to one of claims 1 to 25, wherein Ry is H, fluoro, chioro,

bromo, methy! or methoxy.

27. A compound according to cne of claims 1 to 26, wherein Ry is H.

28. A compound according to one of claims 1 1o 27, wherein mis 2, 3, or 4.
29. A compound according to cne of claims 1 to 28, wherein m is 3.

30. A compound according to one of claims 1 o 29, wherein R2 is H, halogen or

(C4-Cylalkyl.
31. A compound according to one of claims 1 to 390, wherein Ry is H or (C4-Co)alkyl

32. A compound according to one of claims 1 to 31, wherein Ry is H, methyl or

ethyl.

33. A compound according to one of claims 1 to 32, whereinnis 1, 2 or 3.
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34.

35.

36.

25R6' is H, (C1-C6)alkyl, (C3-C6)cycloalkyl, (C6-C10)heterocyclyl, 81
(C6-C 1 &aryl, (C1-C4)alkylene-(C3-C8)cycloalkyl,

“{&%&ﬁ’)ﬁ lene-(Cs-C10)heterocyclyl, (Cl-C4)aIkerne-(C6F-W
5(C1-C6)g§féylene-0-(Cl-C6)aIkyI, (C1-C6)alkylene-C(0)NH-(C1. éﬂé’?ﬁfm

(C1-C6)alkylene-C(0)NRCi-C6)alkylk,
(C1-C6)alkylene-C(0)0-(C1-C6)alkyl, ¢0)0-(C1-Calkyl,
10C(0)(C1-C6)alkyl, C(0)(C3-C8)cycloalkyl, C(0)NH-(C1-C6)alkyl,
C(O)N[(Ci-C6)alkyl]2, C(0)(C1-C6)alkylene-(C3-C8)cycloalkyl, 15C(0)(C 1
-CH) SRR ECaLeo i Ser BBy iy (Cl-€8) dikpreria Nids Iciicdryl, or

A compound accerding to one of claims 1 to 34, wherein n is 1.

A compound according to one of claims 1 to 35, wherein

Rg and Rg' are independently of each other

H,

{C1-Cplalkyl,

R!

¥

(C4-Cylalkylene-(Cs-Cgloycloalkyl,

(C1-Cyq)alkylene-(Cs-Cqg)heterocycivl,

C1-Cajalkylene-(Cg-C1g)aryl,
(C1-Cglakylene-0-(C1-Cglalkyi,
(C4-C4)alkylene-C(O)-(C5-Cp)heterocyclyl,
(C1-Cyjalkylene-C(O})-(Cx-Cqplaryl,
(C1-Cglatkylene-C{O}N[{C1 -Cg)a!ky!}gl,
(C1-Cg)alkylene-C(O)NH-(C1-Cglalkyl,
(C4-Cg)alkylene-C(O)O-(CH »Cé)atky!,
C(O)O-{C4-Cglalkyl,

C(O)(C1-Ca)alkyl,

C(OR’

C(O)NH-(C4-Cg)alkyt,
C(ON[(C1-Cg)alkyl]s, or
C(O)(C1-Cglalkylene-R’,

or Rg and Rg', together with the N-atom to which they are attached, form a

(Cs-C1p)heterocycly! group.

37,

A compound according to any of claims 1 to 36, wherein Rg and Rg' are

independently of each other

H,
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R6 and R6', together with the N-atom to which they are attached, form a
(C5-C10)heterocyclyl group. 2039.A compound according to any of

wiaims L1 38, wherein R6 is H, (C1-C6)alkyl and R6 is H, (G 1
(CB-}C8)cyc$oa|ky|, 25(06-C 1 O)aryl, (C5-C10)heterocyclyl, FATEPRI S 116

(C1-C4)alkylene-(C3-C8)cycloalkyl, (C1-C4)alkylene-(C5-C 1
O)heterocyclyl, WO 2008/077553PC${EP2007/011166 82
(C1-C6)alkylene-(C6-C10)aryl, (C1-C4)alkylene-0-(Ci-C4)alkyl,
(C1-C4)alkylene-C(0)NRC1-C4)alkY112,
{Ci-¢erEBlalkylene-C(0)NH-(C1-C6)alkyl, 5C(0)(C1 -C6)alkyl,

(C5«5%83&%1@?@68@@1!6”&@ 6-C10)heterocyclyl, Or
(Ca-Caleycloalkyl,

(Cg-Crolany,

(C4-Ca)alkylene-{C3-Cg)cycloalkyl,
(C4-Cylaikylene-(Cg-Cqgiheterocyeivi,
{C1-Calatkylene-(Cg-Cqpiaryl,
(C1-Cglaikyvlene-0-(C 1-Cg)alkyl,
(C1-Cglalkylene-C(OINI(C 1-Cgiatkyiiy,
{C1-Cp)aikyiene-C{O}NH-{C1-Cg)alkyi,
(C4-Cglalkylene-C(O)O-(C 1-Cglalkyl,
C(O)0-(C1-Cg)alkyl,

C{ONC1-Cglatkyl,

C(O}Ca-Cg)eycloalkyl,

C(OYNH-(C1-Cg)alkyl,

C(OIN[(C1-Cglalkyl]z,

C(O) (C4-Cglaikylene-(Ca-Cg)oycioalkyl,

C(0) (C4-Cpg)alkylene- (Cs-Cqplheterocyciyl,

C{0) (C4-Cg)alkylene-(Cg-Cplarvl,

or Rg and Rg’, together with the N-atom to which they are attached, form a

(C5-Cqgyheterocyclyl group.

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

Rg is H, {C1-Cgjalkyl, (C3-Cg)cycloalkyl or (C4-Cylalkviene-(Ca-Cgloycloalkyl, and

Rg'is H,
(C1-Cplalkyl,
{Ca-Cg)eycloalicyt,
(Cg-Cqg)heterocycivi,
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R6 and R6', together with the N-atom to which they are attached, form a
(C6-C10)heterocyclylgroup. 10 40.A compound according to any of claims
1 to 39, wherein R6 is H, (C1-C6)alkyl and R6' is H, (C1-C6)alkyl;
15(C3-C8)cycloalkyl; (C1-04)alkylene-(C3-C8)cycloalkyl;
(C1-C4)alkylene-0-(C1-C4)alkyl; (C1-CH)alkylene-C(0)NRC1-04)alkY112;
(C1-C4)alkylene-(C6-C1g)heterocyclyl, or 20(C
-C4)alkylene-(C6-C10)aryl; C(0)(C1 -C4)alkyl;
{CaelayieryC4)alkylene-(C6-C10)heterocyclyl; or R6 and R6', together with

( C1g}§4wéﬁwgngq (\(/\fgi_céjg%% E%raﬁkayt!t,aChed’ form a (C6-C6)heterocyclyl group.
(C1-Cy)alkylene-(Cr-Cqglheterocyclyl,

(C1-Cyglalkylene-(Cg-Cqg)aryl,

(C1-Cg)alkylene-O-(C4-Cg)alkyl,

(C1-Cglalkylene-C(O)NH-(C1-Cg)alkyl,
(C1-Cglalkylene-C(ON[(C1-Cglalkyl]z,

(C1-Cgalkylene-C(O)O-(C 1-Cglalkyl,

C(O)O-{C1-Cglalkyl,

C(O)(C1-Cep)alkyl,

C(O)(Ca-Cg)cycloalky!,

C(O)NH-(C4-Cg)alkyl,

C(O)N[(C1-Cg)alkylly,

C(0)(C1-Cp)alkylene-(C3-Cg)oycloalkyl,
C(0)(C1-Cg)alkylene-(C5-C1g)heterocyciyl,
C(O)C1-Cglalkylene-(Cg-C1gjaryl, or

Rg and Rg’, together with the N-atom to which they are attached, form a

(C5-C1p)heterocyclyl group.

39. A compound according to any of claims 1 to 38, wherein
Rg is H, (C1-Cg)alkyl and

Rg'is H,

(C1-Celalkyl,

(C3-Cg)cycioalkyl,

(Ce-C1p)aryl,

(C5-C1p)heterocyclyl,

(C1-Cy)alkylene-(C3-Cg)oycloalkyl,
(C1-Cy)alkylene-(C5-Cqg)heterocyclyl,
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WO 2008/077553PCT/EP2007/011166 83 42. A compound according to
any of claims 1 to 41, wherein R6 is H and R6' is H, (C1-C6)alkyl or

“{@ﬁ)—&@ﬁggoalkyl. 43. A compound according to any of clailgasﬂjmggﬂﬁ%ﬁumﬁ

wherein R6 and R6' are H. 5 44. A compound according to one of claims
1to 43, wherein mis 3 and L is attached to the 3-position or to the
4-position of the amino cyclohexane 4. 45. A compound according
to one of claims 1 to 44, wherein mis 3 and L is 10 attached to the
4-position of the amino cyclohexane ring. 46. A compound according to

(C1-GréadndpnmtCnd 18aerein L is S(CH2)p, S(0)(CH2)p, or SO2(CH2)p.

(@1“,@;%?%?5@%@“ d@ecarding to one of claims 1 to 45, wherein L is
NFH(CH2)p, N(C1- C6)alkyl)-(CH2)p. 48.A compound according to one of

(C@“%)MEWQ(WMfﬁiﬂﬁﬁﬂﬁﬂ@49.A compound according to claim 1, .
C1-E e O RURTERARAb-R- of NEHR Ra is H. alogen or
c(ofel-ef)atiylk;

CONC1-Cglatkylene-(Cs-Cqptheterocycivl, or

Rg and Rg', together with the N-atom to which they are attached, form a
(Cg-Cqplheterocyclyi group.

40. A compound according 1o any of claims 1 to 39, wherein
Rg is H, (C4-Cglalkyl and

Rg'is

H,

(C1-Celalkyl;

(C3-Cgleycloalkyt;

{C4-Cyg)alkylene-{C3-Cgleycloalkyl;
(C1-Cylalkylene-0-(C1-Cyqlalkyl;
{C4-Cyg)alkylene-C(O)N[(C1-C4)alkyl]y;
(C1-Cyglalkylene-(Cs-Cqgheterocyciyl, or
(C1-Cyalkylene-{Cg-Cigarvi;

C({O)(C1-Ca)alkyl;

C{O)}(C 1-Cy)alkylene-(C5-Cqg)heterocyciyl;

or Rg and Rg', together with the N-atom to which they are attached, form a

{Cs-Cgiheterocyclyl group.

41. A compound according to any of claims 1 to 40, wherein Rg is H, (C1-Cg)alkyl

and Rg' is H, (C4-Cglalky! or (C3-Cg)eycloatkyl,
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WO 2008/077553PCT/EP2007/011166 84 R5 is H, (Ci-C6)alkyl, halogen,
CN, (C2-C6)alkenyl, (C6-C1 &aryl, NH-(C6-C1 &aryl,

wikhisRiadkylene-(C6-C10)aryl, (C5-C10)heterocyclyl or  per/Epagereitiss
(C1-C6)alkylene-(C5-C10)heterocyclyl; 5R6 and R6 are independently of

each other H, R, (Ci-C8)alkyl, (Ci-C6)alkylene-R’,
(C1-C6)alkylene-O-(01-C6)alkyl, (C1%6)alkylene-O-R!,
(C1-C6)alkylene-CH[R12. (C1- C6)alkylene-C(0)NHZ2,

(c:1 C6)alkylene-C(O)NH-R', (C1-C6)alk o )
a2. CERRIEE ﬁmww T A S AR 21d R is H,

(et e (C5-C10)heterocyclyl, C(O)NH-(C1- C6)alky|,
(©1- %g% Egcﬁlfg% Ikylk, C 0)(Cl C6)alkylene-(C3-C8)cycloalkyl,

C(0)(C1-C6)alkylene-(C5-C10)heterocyclyl, C(0)(C1-C6)alkylene-(C6-C

10Aaz§}$|m RSP R gheter withihesN-2lom t%’%}'éi?ztﬁ yaﬁ'i?ﬁﬁ are H.

attache form a (C5-C cyclylgroup; 15R7 is H, halogen, C
(Ci- CG)aIkyI 0-(Ci-C6)alkyl, (C2-C6)alkenyl or R'; R8 is H, halogen or

44, ﬁl%%%%éﬁk%%ﬁ%@% r% 8 L %ﬁaﬁw%lﬁo'-aii SRR NE CHRR %

attached to the 3-position or to the 4-position of the amino cyclohexane ring.

45. A compound according to one of claims 1 1o 44, whereinmis 3and L is

attached to the 4-position of the amino cyclohexane ring.

48. A compound according to one of claims 1 to 45, wherein L is S(CHo)p,

S(OYCH2)p, or SOx{CH2)p.

47. A compound according to one of claims 1 to 45, wherein L is NH(CH?2)p, N{(C4-
Cglalkyl)-(CHa)p.

48. A compound according to one of claims 1 to 47, wherein p is 0.
48, A compound according to claim 1, wherein

R4 is H or OH;
R is hydrogen, halogen, or (C4-Cgalkyl;
R3is H, halogen, (C4-C4latkylena-R’, O-R” or NHR™,

R4 is H, halogen or (C4-Cglalkyl,



10

15

20

25

30

25pis 0, 1 or 2; 50.A compound according to claim 1, wherein R1 is H or
OH; 30 WO 2008/077553PCT/EP2007/011166 85 R2 is H or
l; R3 is H, halogen or NHR", wherein R" is defin
“&%{%ﬂ}ﬁﬁlogen or (Ci-C4)alkyl; R5 is H, (C1-C6)alkyl, hal%%?ﬁﬁg&y&ﬂ(ﬁ

(C2-C4)alkenyl, (C5-Caryl, (C1-C6)alkylene-(C6- C10)a ryl or
(C5-C1Oheterocyclyl; 10R6 and R6' &fe independently of each other H,
(C3-C8)cycloalkyl, (C1-C8)alkyl, (C1- C6)alkylene-0-(C1-C6)alkyl,
(Ci-C3)alkylene-R’, C(0)(C1- C6)a|ky| C(O (C3 C8)cyc|oa|ky|

Rs Wd(b)@éﬁ%ﬁ%%r@émﬂ Cdj(CilesyaistsmnicSaspapdid-(Ce-Colaryl,

(C‘i“gég%é@eg% g;%gﬁ g@g‘@ﬁﬁ%{%};@ Hyhalogen CN, (Ci-C6)alkyl,

(81«(1@}&#@@35@@5@:2@@31%&@@512 R8 is H, halogen or (Ci-C6)alkyl; m
1s2,3 or 4; 20

Rg and Rg' are independently of each other H, R', {C1-Cgalkyl, (C4-Cg)alkylene-R’,
(C4-Cglalkylene-O-(C4-Cglalkyl, (C1-Cglalkylene-O-R', (C4-Cglalkviene-CH[R']», (C1-
Cglalkylene-C(O}NH3, (C4-Cglalkylene-C{OYNH-R', (C1-Cgalkylene-C{OIN{(C+-
Calalkylln, (C1-Cglalkylene-C{O)NIRlo, C(O0-(C4-Cglatkyl, C{OWC1-Cglalkvi,
C{O)Ca-Cgjeycioalkyl, C(ONCs-C1g)heterocyciyl, C(OINH-(C1-Cg)alkyl, C(OINI(C4-
Cglalkylls, C(O}Cq-Chlakylene-(C3-Cgloycloalkyl,

C(OXC 1-Cgalkylene-(Cg-C1pheterocyclyl, C(O)}{C4-Cg)alkyiene-{Cg-Cglaryl,

or Rg and Rg’, together with the N-atom to which they are attached, form a
(Cs-Cglheterocyciyl group;

Ry is H, halogen, CN, (C4-Cglalkyl, O-(C4-Cglalkyl, {Co-Cglatkenyl or R,

Rg is H, halogen or (C1-Cg)alkyl;

mis2 3ord

nis 1, 2or3,

L is S(CH2)p, NH{CH2)p or N(C4-Cp)alkyl-{(CH2)p, and

pis0, 1or2;

50. A compound according to claim 1, wherein

Rqis H or OH;
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nis 1,2 or 3; L is S(CH2)p or NH(CH2)p; and 25p is 0 or 1; 51.A
compound according to claim 1, wherein Riis H or OH; WO
w4 42R3PCT/EP2007/011166 86 R2 is H, (Ci-C4)alkyl; R3isdher/611166
NH-(C5-C6)heteroaryl or NH-phenyl; 5Rei. is H, halogen or (C1-C4)alkyl,
R5 is H, (C1-C4)alkyl, halogen, (C1-C %alkenyl, (C6-Ci(Ci-C2)alkyl-
(C6-CiOaryl or (C5-C6)heteroaryl; 10B8 is H, (C3-C6)cycloalkyl or
(Ci-C4)alkyl; R6" is H, (C3-C8)cycloalkyl, (C1-C8)alkyl,
alkylene-R'; C(0)0-(C1-C6)alkyl, C(0)(C1-C6)alkyl,

Rz ‘é%?(c? Syektohikyl, C(0)(C5-C6)heterocyclyl,
C(0)(C1-C3)alkylene- (C3 C6)cycloalkyl,
C(O)(Cl C3)alkylene-(C5-C6)heterocyclyl, or

R3igke (@fft@)gﬂzi}?bn%%@ﬁwaﬁé%@%@wﬂv@ -C4)alkyl,
0(Ci-C4)alkyl, (C1-Ce)alkenyl, phenyl,

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

Rg is H, (C4-Cglalkyl, halogen, (C2-Cy)atkenyl, (Cg-Cqoiaryl, (Cq-Cglalkylene-(Cg-
Crgraryl or (Cs-Cqpg)heterocyciyl;

Rg and Rg' are independently of each other H, (C3-Cg)eycloalkyi, (Cq-Cglalkyl, (Cq-
Cgjalkylene-0-(C1-Cglalkyl, (Cq-Calalkylene-R’, C(ONC4-Cg)alkyl, C(ONC3-
Cgjeycloalkyl, C{O}Cs-Cglheterocyciyl, C{O){(C4-Cg)alkylene-(C3-Cg)eycloalkyl,
C(OXC1-Cg)alkylene-(Cs-Cgiheterocyclyl or C{OXC1-Cglalkylene-(Cg-Cig)aryl;

Ry is H, halogen, CN, (C1-Cglalkyl, O(C4-Cg)alkyl, (Co-Cglalkenyl or R’;

Rg is H, halogen or (C4-Cg)alkyl;

mis 2, 3 or4;

nis i, 2 or 3;

L is S(CHo)p or NH(CH2)p; and

pisOort;

51. A compound according to claim 1, wherein

R4 is M or OH;
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cyclopropyl, (C5-C6)heteroaryl; 20R8 is H, halogen or (Ci-C4)alkyl; mis 3

nis 1;and 25 L is S or NH; 52.Use of at least one compounds of the
wWerpma-tiand/or their pharmaceutically acceptable salt as %@M&%ﬂﬂﬁ 66

of claims 1 to 51 for producing a medicament. WO

2008/077553PCT/EP2007/011166 87 53. Use of at least one compounds

of the formula (1) and/or their pharmac#utically acceptable salt as claimed

in one of claims 1 to 51 for producing a medicament for the treatment
.and/or prevention of hypertension, pulmonary hypertension, ocular

Rz ‘ﬁ%éﬁéﬁgi@}ﬁﬁ%ﬁnopathy, glaucoma, peripheral circulatory disorder,
peripheral arterial 5occlusive disease (PAOD), coronary heart disease,
_angina pectoris, heart hypertrophy, heart failure, ischemic diseases,

R3 isckhélid epgan antroterios iEnpismdge), fibroid lung, fibroid liver, liver
failure, nephropathy, renal failure, fibroid kidney, renal glomerulosclerosis,
organ hypertrophy, asthma, chronic obstructive pulmonary disease

Ry ig¢hbaiposaumr ispifatdikilistress syndrome, thrombotic disorders, stroke,
cerebral 10vasospasm, cerebral ischemia, pain, neuronal degeneration,
spinal cord injury, Alzheimer's disease, premature birth, erectile

R igybflfactionakdobritedysiihptiopslieterlicsbiefdsidapros@ic s )alkyl-
pertraphy, diahetes and complications of diabetes, metabolic syndrome,
(Cﬁd%%%(y %ﬁ 5%@@5%?@%% osclerosis, inflammation, autoimmune
diseases, AIDS, osteopathy, infection of digestive tracts with bacteria, 15

.sepsis or_cancer development and progression.
Rg iS B, (C3.Cojcycloaikyl of (Cq-C alyl ©

Rg' is H, (C3-Cglcycloalkyl, (C1-Cglalkyl, (C1-Ca)alkylene-R’; C(O)YC-(C1-Cgjalkyl,
C(ONC1-Cglalkyl, C(O)C3-Cg)oycloalkyl, C{OXCg-Cg)heterocyciyl,
C{O)C4-Calalkylene-(C3-Cgjcycloalkyl, C{O)C 1 -Ca)alkylene-(Cs-Cg)heterocyclyl, or
C{ONC1-Calalkyiene-phenyi;

Ry is H, halogen, CN, (C1-Cg)alkyl, O{C4-Cy)alky!, (C1-Cylalkenyl, phenyl,
cyclopropyl, (Cg-Cg)heteroaryl;

Rg is H, halogen or (C4-Cy)alkyl;

mis 3

nis 1; and

Lis & or NH;

52.  Use of at least one compounds of the formula (1) and/or their pharmaceutically

acceptable salt as claimed in one of claims 1 to 51 for producing a medicament.



54. A medicament comprising an effective amount of at least one

compound as claimed in any of claims 1 to 51 and/or a pharmacologically
vASGER %§alt thereof, pharmaceutically tolerated excipient‘ﬁ &‘)%p%%‘&%‘;%{%“

and, where appropriate, further 20additives and/or other activé

ingredients.
87

53. Use of af least one compounds of the formula (1) and/or their pharmaceutically
accepiable salt as claimed in one of claims 1 to 51 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 hyperirophy,
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 obsiructive pulmonary disease
(COPD), aduit respiratory distress syndrome, thrombotic disorders, stroke, cerebrai
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, AlDS, osteopathy, infection of digestive tracts with bacteria,

sepsis or cancer development and progression.

54. A medicament comprising an effective amount of at least one compound as
claimed in any of claims 1 to 51 and/or a pharmacologically acceptable salt thereof,
pharmaceutically tolerated excipients and carriers and, where appropriate, further

additives and/or other active ingredients.



