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WO 2008/077552PCT/EP2007/011165 SUBSTITUTED ISOQUINOLINE
AND ISOQUINOLINONE DERIVATIVES The present invention relates to

W%oz\{/ﬁ&)( (%]%,ynollne anpl |soqumoI|_none qlerlvatlves as deSCf'b&@E}Eﬁﬂﬁwniﬁ
claims, théir preparation and their use in the treatment and/or 5prevention

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 stimulati S| lon of
Y e R SR B ST
with a 10 subsequent binding to and activation of Rho-kinase. Two

isoforms, Rho-kinase 1 and Rho-kinase 2, are known. Rho-kinase 2 is
expressed in vascular smooth muscle cells and endothelial cells.
The peapeRicnwIiing Jkives o Kpvst iseavéinaline-Bad PrRIGAIRaDR derivatives as

descFMERIT BRNsiHFAIOMmek YRaYifamusalecabs theaudhhe treatment and/or
phospharylation-mediated inhibition of the myosin light chain phosphatase
prevaRio AR ARSRDIFIRI R oI B HRRE ey BFHR BEH G LI H nese

medligBl ghmisdhiabritoet & miYaditdid 90ch A8 HRRGIAAAR! is known that

Rho-kinase is involved in vasoconstriction, including the development of
myogenic tone and smooth muscle hypercontractility (Gokina et al. J.
Activiiph BhysiolaR 005?882 F40A8)pbroaghisd isshivutiaiinustie Wininastivrersion of

Y,oshii J iol .

Rop b el oPEBeid S FLadR e B ool 2
subspopeEIYiey inanhaicalintotie fiarmatyaiseisere dibpkinase 1 and
Rhoﬁéﬂ%@@; NipRABHNEND KRR e 27is 082 Eb REHRRSIAN. SHEBENAYs cle cells

ypertension (Fukumoto et al. Heart, 91, 391-2, 2005, Mukai et al. Nature
and gogotaglpiowis Aarplen sl Risshisrsns Dideqalin s ShmpBLiaeA ieads
to cANRFBUWErEIeRiant af sthbvtrshudplatbalmeh Mg BespPRbliatdn-mediated

. ..137-144), endotheljal dysfunction (Stejoff et at Eur. J. Pharmacol. 2005, ,.
eSS 5 1 1S Oah AL R R R A D G e - cauration o
the Sfivitpldiwayesial rd@Ra22008g40cRait- (8ahahe ghedp ey inclG8ing389, 990-804).

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

itis o@D elBRindiseak BriyMNearksiBoRepspaELTZl0B, T8lwRug4BE development

%&M@h@&?{&@ﬁd&ﬁ%%&@ 8hcbhirddn hz280%. 92Appl. Physiol.
ofm 29-40, Hattori et al. Circulation,g‘ggé 109r22£1§r; cardjac h pertrt}?p ysio

. . ; h
2004, 3B 1-I0A8 B GRSl STROTPEREIR ORISR o5 431 1A o Besp- Cel
Mol Bhysi®ln-1200), asthma (Setoguchi et al. Br J Pharmacol. 2001, 132,111-8;

Nakahara, et al. Eur J 2000,388,103) and chronic obstructive pulmonary disease
{COPD, Maruoka, Nippon Rinsho, 1888, 57, 1982-7), hypertension, pulmonary
hypertension (Fukumoto et al. Heart, 91, 381-2, 2005, Mukai et al. Nature 1897 ,388,
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. J. Pharmacol. 2005, 512, 247-249), angina (Masumoto et al, Circ 2002, 105,
1545-47, Shimokawa 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.
2008, 527, 128-40, Hattori et al. Circulation, 2004, 109,2234-9), cardiac hyperirophy
and failure (Yamakawa, et al. Hypertension 2000, 35, 313-318, Liao et al. Am J Physiol
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WO 2008/077552PCT/EP2007/011165 2 Cell Physiol. 2006, 290, C661-8,
Kishi et al. Circ 2005, 111,2741-2747), coronary heart disease,
rth(eégi%g{o&s restenosis (Pacaud et al. Arch. Mal. Coeur

tzer, et al. FEBS Lett 2000,466,70, Negoro, et aI |o
Biophys Res Commun 1999,262, 211), diabetes, diabetic compllcatlons,
glucose utilization and 5metabolic syrélrome (Sandu, et al.Diabetes
2000,49,2178, Maeda et al. Cell Metab. 2005, 2, 119-29), sexual
dysfunction, e.g., penile erectile dysfunction (Chitaley et al. Nature

Cell Maditihe22001290.11861028) Kelmepath Gila #admation drthivhetdiscasess
hea@%éagétmﬁﬁém?@&%%@@d&émmm &t gypﬁfalﬂ%gﬁr%am 2005, 08,

central nérvous system disorders such'as neuronal de%eneratlon and

249-gpthdreererigtia)- (iE%ﬁﬁ?i LeHI 2009663 8u Rieae, 2bBioskripriiophys Res

ComistheTuad Jebata, gt &lab@%e&&%ﬁé%@%@céﬁﬂiﬁ@ @l@éds@cﬂaﬁﬁtaa@ﬂ]and
69, 1441-53; Hitomi, et al. Life Sci 2000, 67 929: Yamamoto, e

metabafi SYRSEIBIR kR S56h Digboles 1590 %%?ZM\%%@B@&%%Q%‘* Metab.

200@2@?{9? 2&3@;&7@@@%&%@@@ wmwg%%ﬁaeﬁéﬁﬁfgfa?(wm@@t al.
ne IC euro |en 5.1 no

et NER e o hicind So07 210 P YOI el HiegStes.

AIDS}M&@(‘W@QW@)@ daaﬁmaﬂml@md’m;mfa prodressisnm, neemmwous

i

syst R e R G P AL P R Bt

JN@W@%@&%Qn%wnwmw sSjiegeaddei@ehriaeNatBioEABM389,990;

Satoﬁ'@?QVi@@%&OQ@()%géW@ 5@@9&%: il Biachpmb 8@, 1029,

), 20vascular smooth muscle cell prollferatlon and motility Tamm

Yam@f‘%l't‘tl?é ghek-P696vaAC PIEEMI397,; FAPYKAvanich & b CRIRRE E?é%%?ésm
(Sat@@hiﬁfk@és%@ﬂ%%ﬁ'}@Eﬁe@tWDN@[ﬁﬁ@ﬂr@N@U&mﬁeﬂm) pain, e.g.

UG EaR 5 B8 R PASH STl HBF T3 LG 4 BOS! SERRECP] Ghature
medi2Tie 2808; 113 T, T2andshiioretbdlije Sk Bt 2006, il&ﬁ,e?&? B806433),

con R A R AR o o

been shown i nfEbiRkE ey, eelhprowiiSigadretotassdiioant 3 iskyr Medicine

190 REFSYaHAR Vé%%PQﬁé@t@hﬁﬂﬁz‘%@@@@@b%@%ﬁ%’e&@%@ Uchida, et al.
Sanchez-Madrid, et al. J Immunol, 2003, 171:1023-34, Sanchez-Madrid

BiochpH, BIRMERFS R R ; HadBReSRbPRSHEEHERANR, #8i273).
vaso&ialcgrﬁb@m m&@cﬁ@@%ﬂ%?f&Wﬁhd\h&tﬁiwqfﬁémﬁ@ﬂapmtrﬁym 1999,

oo, SRR SR S LRl 20 H0 R ) ot
celi pctiVataio(- ekatsiatiai deBrelr Shiom 20881 T3 { Gbédva et al. Biochem.
Biophys. Res. Commun. 2000, 269, 633-640), stress fiber formation (Kimura et al.
Science 1697, 275, 1308-1311; Yamashiro et al. J. Cell Biol. 2000, 150, 797-806),
thrombotic disorders (Kikkawa, et al. FEBS Lett. 2000, 466, 70-74, Bauer et al. Blood
1999, 94, 1665-1672, Klages, et al. J Cell Biol 1999,144, 745; Retzer, et al. Celi Signal
2000,12,645) and leukocyte aggregation (Kawaguchi, et al. Eur J Pharmacol. 2000,
403:203-8; Sanchez-Madrid, et al. J lmimunol. 2003, 171:1023-34, Sanchez-Madrid, et
al. J Immunol. 2002, 168:400-10), and bone resorption (Chellaiah, et al. J Biol Chem.
2003, 278:29086-97). 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 activaiion (Fukata et al. J. Biol. Chem., 1998, 273, 5542-

/011165
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WO 2098/077552PCT/EP2007/011165 3 5548), and in SREB (Sterol
response binding element) signalling and its effects on lipid metabolism
|r|1_%l?r|}f)8(|a’éﬁ559m' Res., 92, .1296-304, 2003). Thergfore, a corﬁeg}ﬁ%@‘%ﬁ%s
y effect on Rho-kinase and/or on Rho-kinase 5mediated

phosphorylation of myosin light chain phosphatase is useful for the
treatment and/or prevention of cardio@ascular and non-cardiovascular
diseases involving Rho- kinase as the primary or secondary disease
cause, like hypertension, pulmonary hypertension, ocular hypertension, o
5548Fetindpathii Eh (Feaat oraap petiphirdineirlertsly wigimtiag pefpireriiects on lipid
metBRIR @hFUSNediReRR (ORIoRosaanbepN disease, angina

10pectoris, heart hypertrophy, heart failure, ischemic diseases, ischemic

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

Ther@@PBranAMp RN ARG RaTisISsigRiRdy eadrReNNyBE teRFacinRIgedinase
and diabetic nephropathies, r,er% failure, fiiﬁ{"gid ki(%%%, renal the treatment

medigigthBRABRERIAIS LG VAT IFBB AYZHSHIRED i DbRRIL TR e treatmen

and/dyireeBatodiseasel(GRQBRI2adull respicatdip distraiss digedraesdnvolving Rho-

. 15thrgmbotic disorders, stroke, cerebral vaso lis I

a5 18 L PHLTOp BT BN e P I (VB et ey

hypeAizteimecsulisdaser presietureibinhatnectite @jatinsctianpendoerimeirculatory

disor8¥§f%%? %%?a?%&‘?(ﬁiﬁ e&%&ﬁ@v@@%@&s@%@%&@?ﬁtﬁéaﬁ‘eiseasei angina

complications o tes, metabolic syndrome, blood vessel restenosis, .

pecterinehestldrsanstripmayn MRHG fa b iFIATRIBS38§ S AR THB SRR e

(end HEBAIARRANOMRISANIREIGR RIS IBRStVedFasisithdmeissRNSeR®ifuding
cancer development and progression, e.g. cancers of the breast, colon |
hypegrngiae-BldrRe, W&rﬁwmﬁﬂa%'mﬁ%&aﬁ@%&m nSREIRRNSSe e

faiau;ggﬁ@:@@&iﬁg@y,ig@mgﬁguﬁmmmﬁgﬁwpmaﬂyéammmronic
a- i 6-0- - a-(CH -S-(CH .
oSty B R MRS R T S KU B A dotres Hhdrome,
thmmimﬁmmzEt(mmm@m@)vmﬂa@gpmemm@m%ﬁas%g-
neurt @B%Eng&?a?ﬂ'éﬁPJ%P&e@éﬁé*FS{e&E,E‘éﬂﬁ{agwa iRhe hpasitionQfdiase,

Isoquinoline’ring. _ _ ‘ _ _
premature birth, erectile dysfunction, endocrine dysfunctions, arieriosclerosis, prostatic

W

hypertrophy, diabetes and complications of diabetes, metabolic syndrome, blood
vessel restenocsis, atherosclerosis, inflammation, autoimmune diseases, AlDS,
osteopathy such as osteoporosis, infection of digestive tracts with bacteria, sepsis,
cancer development and progression, e.g. cancers of the breast, colon, prostate,

ovaries, brain and lung and their metastases.

WO 01/64238 describes isoquincline-5-sulfonamide derivatives optionally substituted
by & -(CH2)1-6-0«(CH2)p.6-, a -(CH2)0.6-S-(CH2)0.-g- or & (CH2)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 isoguinoline ring.

WO 2001/039726 generically describes -O-(C-C qg)alkyl-hetercaryl substituted

cyclohexyl derivatives useful for the treatment of microbial infections.
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30 WO 2008/077552PCT/EP2007/011165 4 JP 10087629 A describes
isoqu noline derivatives useful for the treatment of diseases caused by
Heliobacter pylon such as for example gastritis cancer or ulcer, The
W%&Wﬁ?ﬁﬁ‘l% derivatives may be substituted by OH in the 1- 5’8&?’{%}%"%’ 11163
are preferably 5-substituted by X-1(Ci-C6)alkylene)jo_1-Y wherein X may
be oxygen and Y may be 5an aryl or ajheterocyclic group. Hagihara et al.
(Bioorg. Med. Chem. 1999, 7, 2647-2666) disclose
6-benzyloxyisoquinoline for the treatment of infections caused by

JP 1B@“Mt&@a@oﬁbé@ﬂﬁ@iﬁ%r‘%@@&mﬁmall;séis&tﬁséhak@ﬁ@ndfbdiseases

LN f I
caue g S o e S T o R
isoqunplinaoizivatieesimaynigysvb Bitledsny/arbde her bigEitnn anslase preferably
ity I%Ig\%gj b

> Suggrﬁg%gdgtheﬁ an optlonm%{/ subﬁgltﬁtgg‘dgg%!?}gn%nocychc satu?gfgg e mayhe
an aheteEradyetrsystémgdBivVO 2005/030791 (Merck & Co.) generically

describes as potassium channel inhibitors for the treatment of cardiac

arrhythmias, stroke, congestive heart failure etc. isoquinolone derivatives
Hagifigiatehed é%wauwgbﬁh@ﬂ@d 1989 dsitohbyatslsriote RermpBURAY-
isoqUIRSIREBITRY REERh ARG IRd3ibng Sadstadbh§ LRSS RN yRIdue 20

optionally substituted by NR51R52, wherein R51 and R52 may be

hydrogen, (C1-C6)alkyl etc.; or R43 is a group R81 defined as a 4-6
Us mmmgmul@tettabsamte:@mmﬁm@wwﬁaﬁngmitbrk, Beful for

teroatoms; and are stituted b ire, nd optionally.
oG SO B BRI AR 1 T DR T 35 W Bb D i X Y
be (W@p@ﬁ@ﬂﬁrle@lym%m@mpm;a rima:@arﬁhplﬁﬂ‘rﬁﬁﬂmsﬂmr atkyl, Ar
the treatment of cardiac ar hmlas stroke, con estlve he ure etc.
| mal R AR SR SR PR LR A0 P ey B among

othefs postmvaalyarebefiticrall] sybstintey diccspositited byewg:foymlc system.
(CReRf)pOR43 wherein p may be zero,

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

isoquinolone derivatives which are optionally substituted in 6-position by a group
(CReRf)pOR43 wherein p may be zero, and R43 is e.g. a (C3-Cqpicycloalkyt residue
aptionally substituted by NR31R52, wherein R91and R52 may be hydrogen,

=81

(Cq-Cglalkyl elc,; or R43isa gréup Ro1 defined as a 4-6 membered unsaturated or

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

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

optionally substituted in 6-position by a group (E‘)ReRf);_,f.)R43 wherein p may be zero,
and R43 is e.g. a (C3-Cqp)eycloalky! residue optionally substituted by NRSTRSZ,

wherein R9and R52 may be hydrogen, (C4-Cg)alkyl etc.; or R43 is a group R81



and R43 is e.g. a (C3-C10)cycloalkyl residue optionally substituted by

NR51R52, 30 wherein R51and R52 may be hydrogen, (C1-C6)alkyl etc.;

or R43 is a group R81 5 defined as a 4-6 membered unsaturated or

saturated monocyclic heterocylic ring with 1, 2, 3 or 4 heteroatoms; and

are substituted by a directly bound opti®nally substituted aryl or heteroaryl

ring in the 4-position. WO 03/053330 (Ube) generically describes

isoquinolone derivatives of the formula {aromatic ring} - C(R)(R)(NH2) O
defissRhokinasadnhifsiters uSsmmaisdAoceortingitd afisbagpgactitieredglic ring with

provid compound o i ' . . .
1,2 (éz %fﬁg%%é?ggg[ﬁ?ha%ég gk@ﬁ{%&}’@%ﬁ%%@g%@%%%ﬁ%M‘y%ﬁbststutad
aryl or hetercaryl ring in the 4-position.

WO 03/053330 (Ube) generically describes isoguinolone derivatives of the formula

{aromatic ring} - CR}HR)(NH,)

as Rho-kinase inhibitors.

Summary

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

iy
“wherein
R4 is H, OH or NH3p;

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

Rais

H,

halogen,
(C4-Cg)alkyi,
(Cq-Cglalkylene-R’,
OH,

O-R",

NHop,



H, halogen, (Ci-C6)alkyl, (C1-C6)alkylene-R', OH, 0-R", NH2, NHR",
NR"R" or NH-C(0)-R", R4 is H, halogen, hydroxy, CN, (C1-05)alkyl,
(C1-C6)alkylene-R"; R5 is

NHR”,
NR’R” or
NH-C(O)-R”,

R4 is

H,

halogen,

hydroxy,

CN,

(C1-Cplalkyl,

R,
(Cq-Cglalkylene-R’;

Ry is

H,

haiogen,

CN,

NO2,

(C1-Cg)alkyt,

(Co-Chlatkenvi,

R,
(C1-Cg)alkylene-(Cg-Cqiplaryl,
(C-Cs)alkenylene-Cs-Cro)aryl,
{C1-Cg)alkylene-(C5-C qg)heterocyciyl,
CH(OH)-{C1-Cg)alkyl,

N,

NH-R',

NH-SO5H,

NH-805-(C 1-Cg)alkyl,
NH-805-R’,



H, halogen, CN, NO2, (C1-C6)alkyl, (C2-C6)alkenyl,
(Ci-Co6)alkylene-(C5-Clo)aryl, (02-C6)alkenylene-C6,-ClOaryl,

Ci-C6)alkylene-(C5-CiO)heterocyclyl, CH(OH)-(Cl-C6)aIky£, | HaR16s
W&lﬁ?—‘ 2HNH-S02-(C1-C6)alkyl, NH-S02-R', NH-C(O)-(Cl-C%%%%ﬁi%

NH-C(0)-R', C(0)NRC -C6)alkY112, C(0)OH, or 5C(0)0-(C1-C6)alkyl: R6 is
H, 7

NH-C(O)-(C1-Cglalkyl,
NH-C{O)-R,
COINK(C1-Calalkyllz,
C(OYOH, or
C{O)0-{C1-Cglalkyl;

Rgis

H,

3

(C1-Cglalkyl,

(C1-Cglalkyltene-R’,
{C4-Cglalkylene-O-(Cq-Cgalky!,
(C1-Cglalkylene-O-R’,
{Cq-Cglalkylene-CH[R']2,
{C4-Cglalkylene-C(O)-R’,
(C4-Cplalkylene-C(O)NHg,
(C4-Cg)alkylene-C{ONH-R’,
(C1-Cglalkylene-C{O)NH-(T1-Cglalkyl,
(C1-Cglalkylene-C(O)N[(C 1-Cglalkylly,
(C1-Cglalkylene-C(O)N[R ]2
(C1-Cg)alkylene-C(O)0-(C1-Cglalkyl,
C({O)YO-{Cq-Cgalkyl,

C(O)OR’

C(O)C1-Celalky,

C{OR’,

C(O)NH-(C1-Cgalkyl,

C{O)NHR’,

C{ON[(C4-Cg)alkyllR’

C{OMN[(C {-Cglalkyliz,



10(C -CB)alkyl, (C1-C6)alkylene-R’, (C1-C6)alkylene-0-(C -C6)alkyl,
(C1-C6)alkylene-O-R', (C1-C6)alkylene-CH[R12,
15(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-(C -C6)alkyl,
(C1-C6)alkylene-C(0)NRC1-C6)alkY112, 20(C1-C6)alkylene-C(0)NIR12;
(C1-C6)alkylene-C(0)0-(C1-C6)alkyl, C(0)0-(C1-C6)alkyl, C(0)OR' C(0)(C
-C6)alkyl, 25C(0)R', C(0)NH-(C1-C6)alkyl, C(O)NHR', C(O)N[(C

C{OER) kiR ELOINR Odr -C6)alkY112, C(0)-(Ci-C8)alkylene-R'. or

C Oé)(Cl-CS)alkylene-K; R7 is
C{OYO(C4-Cglalkyiene-R;

R7is

H,

halogen,

CN,

NOg,

{C4-Cglalkyl,
O-(C1-Cglalkyl,
(Co-Cg)alkenyl,

R,
(C-Colalkenylene-Cq-Colaryl,
(C1-Cglakkylene-R’,
CH(OH)-(C1-Cg)alkyl,
NHo,

NH-R’,

NH-S02H,
NH-SO5-(C4-Cglalkyl,
NH-S02-R’,
SO5-NH>7,

SO2-NHR,
NH-C(O)}-(C4-Cglalkyi,
NH-C(O)-R’,
C{ON[(C1-Cglalkyll,
C(OYOH, or
C{OYO-(C1-Cgalkyt;

Rg is H, halogen or (C4-Cglalkyl;
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H, halogen, CN, NO2, (C1-C8)alkyl, 0-(C1-Calkyl, (C2-C8)alkenyl,
(02-C6)alkenylene-05-C10)aryl, (C1-C8)alkylene-R’,

H @,éc _C8)alkyl, NH2, NH-R', NH-S02H, NH-502-(C1- (éa% Ix% )
W%ﬁ{gg%é - ”;}soz-NHz, S02-NHR', NH-C(0)-(C1-C8)alkyl, N}f & 4?7/@11155
C(0)NRC1-C8)alkY112, C(0)OH, or C(0)0-(C1-C8)alkyi; R8s H, halogen
or (C1-C8)alkyl; WO 2008/077552PC3/EP2007/0111659 nis 1, 2, 3 or 4;

nis 1,2, 3or4d,
mis 1,2, 3, 40r5 and

L is S(CHz)p, S{(O}CHz)p, SO2(CHg)p, NH(CH2)p, N(C4-Cg)alkyl-(CHzjp; N(C3-
Cgleycioalkyl-{CHo)p, NICO(C 4-Cglalkyll-(CHo)p or N[(C1-Ca)aliylene-R HCHo)p;

pis0, 1,2, 3 or4;

wherein

R'is
{C3-Cgicycioalkyl,
{C5-Cigrheterocyclyl,
{Ce-Cqgaryl; and

R”is

(Ca-Cgloycloalkyl,
(Cs-Cqp)heterocyclyi,

{Ce-Cqpiaryl,

(C1-C)alkyl,

(C1-Cglalkylene-R’,
{C1-Cglatkylene-O-(C¢-Cglalkyl,
(C1-Cglalkylene-O-R’, or
(Cq-Cglalkylene-NRyRy; and

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

{C5-Cqpiheteracyclyl,

{Cs-Cqplaryl,
(C1-Cyjalkyiene-(Cs-Cqgjheterocyclyl,
{C1-Ca)alkylene-{Cg-Cqgaryl,
{C1-Cylalkylene-NH(C 1-Cglalkyl,



mis1,2,3,40r5 and Lis S(CH2)p, S(0)(CH2)p, SO2(CH2)p,
NH(CH2)p, N(C1-C6)alkyl-(CH2)p; N(C3- 5 C6)cycloalkyl-(CI-12)p,
N[CO(C1-C6)alkYIHCH2)P Or NRC1-C3)alkylene-RI(CH2)P; pis 0, 1, 2,
3, or 4; wherein 10R' is (C3-C8)cycloalkyl, (C5-C10)heterocyclyl, (C6-Ci
&aryl; and 15R" is (C3-C8)cycloalkyl,T@:S-Clo)heterocyclyl, (C6-C10)aryl,
(C1-C6)alkyl, 20(C1-C6)alkylene-R', (C1-C6)alkylene-0-(Ci-C6)alkyl,
(C1-C6)alkylene-O-R', or (C1-C6)alkylene-NRxRy; and wherein Rx and
(C4-Ry)ale/indegst{farhpisiedlh other 25(Ci-C6)alkyl, (C5-010)heterocyclyl,

(C‘i«&cdgfa%y%%%m[ &381; 1@%@%(\8},@5@10)heterocyclyl,

(C4-Cqalkylene-N[(C5-Cq niheterocyclyllz;

wherein in residues Ry, Rs, R, R7 and Rg aliyl, alkylene or cycloalkyl can optionalty
be substituted one or more times by OH, OCH3, COOH, COOCH3, NHg, NHCH3,

N(CH3)p, CONHp, CONHCH3 or CON(CH3)2 ;

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

more fimes by halogen;

wherein in residues Ry fo Rg (C5-C1 pyaryl and (Cs5-Cq nyheterocyclyl are unsubstituted
or substituted one or more times by suitable groups independently selected from
halogen, OH, NO7, N3, CN,  ¢(0)-(C+-Cs)alkyl, C(O)-(Cs-Croyaryl, COOH, COG(Cq-
Cg)alkyl, CONH2, CONH(C4-Cg)alkyl, CON[(C1-Cg)alkyl]2, (C3-Cg)cycloalkyl,
(C4-Cglalkyl, (C4-Cg)alkylene-OH, (C4-Cg)alkylene-NHg, {C1-Cg)atkylene-NH(C1-
Cglalkyt, (Cq-Ce)aikyﬁen&N[(CqwCa)alkyi}z, (C2-Cg)alkenyl, (Co-Cglalkynyl,
O-(C1-Cg)alkyl, 0-C(0)-(C1-Ceg)alkyl, PO3Hp, SO3H, 802-NH2, SOosNH(Cq-Cglalkyl,
SOoN[(C1-Cglalkyllz, $-(C1-Celalkyl, SO-(C1-Cg)alkyl, SO2-(C1-Cealkyl,
507-N=CH-N[(C4-Cg)alkyi]2,

C(NH)(NHo), NHz, NH-(C4-Cg)alkyl, N[(C4-Cg)alkyllz, NH-C(O)-(C1-Cglalkyl,
NH-C(OYO-(C4-Cglalkyl,

NH-SO2-(C1-Cglalkyl, NH-SO02~{Cg-Cigyaml, NH-S02-(C5-C1piheterocyciyi, N(Cq-
Ce)alkyl-C(O)-(C 1-C)alkyl, N(C1-Cp)alkyl-C(O)O-(C1-Celalkyt,

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

(Ce-C1p)aryl, (C1-Ce)alkylene-(Ca-C1p)aryl, O-(Ce-Cro)amvl
0-(C1-Cg)alkylene-(Cs-C1olamyl, (Cs-C1g)heterocyciyl,
(C4-Cg)alkylene-(Cs-C1g)heterocyciyl, of O«(Caﬁ@g)aikyiene-(cgum o)heterocyclyl,
wherein the (Cg-C1g)aryl or (C5-C1 piheterocyclyt may be substituted one to three



(C1-C4)alkylene-(C6-Clo)aryl, 30(C1-C4)alkylene-NH(C1-C6)alkyl, 10

(C1-C4)alkylene-NRC1-C6)alkY1/2. (Ci-C4)alkylene-NRC6-C10)arylk, or

(C -C4)alkylene-NRC5-C10)heterocyclYik; wherein in residues R4, R5,

R6, R7 and R8 alkyl, alkylene or cycloalkyl can optionally be substituted

one or more times by OH, OCH3, COQ@K, COOCH3, NH2, NHCH3,

N(CH3)2, CONH2, CONHCH3 or CON(CH3)2 ; wherein in residues R2 to

R8 alkyl or alkylene can optionally be substituted one or more times by
timehalpgarpwhéncigriandsitles=RBipIRBO(CB200p8aryDENSIC o, CN, O-(C4-Cglalkyl,

C5-C10)heteracyclylare unsubstjtuted or substituted one or more times
Cr-b RN GroRA s BIRICR ) L RIS ha i GHEN, RADIO-C1-
o CON(C L bl CONRE Tt (Y B oaiye S 10020
or H{Ch-CR)alkyli(@{CE)alkymmg:OH, (C1-C6)alkylene-NH2,

C1-Ce)alkyl -NH(C1- C6)alkyl, (Ci-C6)alkyl -NRCi-C6)alkY112,
or whEE B A I  TEEARY Ao SRR O rous

wheBHPE 2. 2Rdhbalec  1® RANENGoemalitrRENBELE Siatnslde oxygen
S-(C1-Co6)alkyl, SO-(C1-C6)alkyl, S02-(C1-C6)alkyl,

atormgr ARl &P:C6)alkYik, C(NH)(NH2), NH2, NH-(Ci-C6)alkyl,

and WRGeCaA oy syt Cub<B0)ate INIEE @) Erk @BIKYE 5-C 4 g heterocycly
NH-802-(C1-C6)alkyl, NH-S02-(C6-C10)ar

,
grouRHIRY @ b froihetaregtiyles é@&a@w?(@nﬁ@@mm&amnmg group;
N(C1-C6)alicyl-C(0)0-(C1-C6)alkyl, N(C1-C6)alkyl-C(0)-NH-(C1-C6)alkyl],
(C6-C10)aryl, (C_l-C6)aIkerne-%C6,—C10 aryl, O-SCG-ClO)aryI, i
or thél?étf-@émﬁﬂ%f?@@fcﬁ@iéﬁy ’hagst_ PR fyp;ndlor their
pharffakbéifjodiy ene«Saild efneterocyclyl, or
0-(C1-C6)alkylene-(C5-C10)heterocyclyl, wherein the (C6-C10)aryl or
Accogc%géc‘%g' g)Qgég,ﬁ%ng | ég;{l %%/etr)ee iss %Pg\ﬂg"gg %g rz‘.xesé[zoo%hartelgast one compounds of the
formula (1) and/or their pharmaceutically acceptable salt as defined above for producing

a medicament.

According to a third aspect there is provided the use of at least one compounds of the

formula (1) and/or their pharmaceutically acceptable salt as defined above for producing
a medicament for the treatment and/or prevention of hypertension, pulmonary

hypertension, ocular hypertension, retinopathy, glaucoma, peripheral circulatory disorder,
peripheral arterial occlusive disease (PAOD), coronhary heart disease, angina pecloris,
heart hypertrophy, heart failure, ischemic diseases, ischemic organ failure {end organ damage},
fibroid |ung, fibroid liver, liver failure, nephropathy, renal failure, fibroid kidney, renal
giomerulosclerosis, organ hypertrophy, asthma, chronic obstructive puimonary disease
{COPD), adult respiratory distress syndfome, 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, biood vessel restenosis, atherosclerosis, inflammation,

sutoimimune diseases, AlDS, osteopathy, infection of digestive tracts with bacteria,

sepsis or cancer development and progression.



11 times by a group independently selected from halogen, OH, NO2, CN,
O-(C1-Cé6)alkyl, (C1-C6)alkyl, NH2, NH(C1-C6)alkyl, N[(C1-C6)alkylk,
SO2CH3, COOH, C(0)0-(C1- C6)alkyl, CONH2,
(C1-C6)alkylene-0-(Ci-C6)alkyl, (Ci-@G)aIkerne-O-(CG-Cl aryl, or
0-(C1-C6)alkylene-(C6-C &aryl; or wherein (C6-C1 &aryl is vicinally
substituted by a 0-(Ci-C4)alkylene-0 group whereby a 5-8-membered r{cpgc
As fordirerittoytthen wapetha treisrpendaes tha 8 RFErPE! SURRSISRg an stietive
g}ﬁg&(@? é@l%aa%@ aﬁ@%&%ﬁplemaom@aw@%wmmaf@&mamﬂWI
an - eterocyclyl grou ot :
SRR e )RIGRE a?m??g@ﬁgﬁ&rg??%ﬁﬁ%?%% %&?%ﬂ%f‘%%%?ﬁ@@?m
aheivteatemetivforduitiant ancihepthrrapaidedigedi§ itceptable salts.
According to a second aspect there is provided the use of at least one
fomRounasAldie IMUA.QLandiel DRl Rharmare Al aeerRiakle sal
producing a medicament. According to a third aspect
tharadepreddedithefusawbdtileast one compounds of the formula (0
and/or their pharmaceutically acceptable salt as defined above for
producing a medicament for the treatment and/or prevention of
hypertension, pulmonary hyp@atensies
glaucoma, peripheral Bﬁrgul ary disorderiperipherai@rterial occlusive
disease (PAOD), coronar f[diseat ,
hypertrophy, heart failure Nsghefic diseases, ischegric organ failure (end
organ damage), fibroid lung, ¥ibroidiver, R/er faiuf (Reghropathy, renal
failure, fibroid kidney, renal gl@mergosclerosis, organ h%/ﬁértro hy,
asthma, chronic obstructive pulmona%/ disease (COPD), adult gspiratory
distress syndrome, thrombotic disorders, stroke, cerebral vasospasm,

cerebral ischemia, pain, neuronal degeneration, spipal cord injyr
Kizuither eisediseepidmdtu R bithe %?Slﬁﬁ%’a%%ﬁ‘b‘i%ﬁf‘éh%%{gﬁﬁ%d by the formula
giﬁl:unctions, arteriosclerosis, prostatic hypertrophy, diabetes and

plications of diabetes, metabolic syndrome, blood vessel restenosis,
atherosclerosis, inflammation, autoimmune diseases, AIDS, osteopathy,
infection of digestive tracts vvﬁg baqaegia, sepsis or cancer development
and progression. VI aRA'ccoring toja fourEE aspéctithere is provided a
medicament comprising ap-eftesHveamount pfat leas L9 e compound as
defined above and/or a ph§ ally acseptablgsalt thereof,
physiologically tolerated ex¢igientS§d Ca gg andiwhere appropriate,
further additives and/or other ivngredi nts. In oﬁ%ze?gpbodiment of
the present disclosure R1 is H, the cdnpound is thus charactetizgd by the
formula (II)




In another embodiment R1 is OH, the compound is thus characterized by
the formula (Ill) (R2 }n OH R8(Ill) 12 The compound of formula (111) has
a tautomeric form of the formula (111") R4 R5 R6 HN (111) The tautomeric
form is also an embodiment of the present disclosure. In a further
embodiment R1 is NH2 and the compe#nd has the formula (IV) R4 R5 R1
is preferably H or OH. R3 is preferably H, halogen, (C1-04)alkylene-R’,
O-R" or NHR More preferred, R3 is H or NHR". Most preferred, R3 is H,

Q6 Wreraracyelyl ondtHh phenyheppeeiallyf treféoretdadiH,)

NH- CSCG)heteroary| cpntaining one or more N atoms or NH-phenyl.

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

in a further embodiment R4 is NHg and the compound has the formula (IV)

R4 is preferably H or OH.

R1 is preferably H, halogen, (C4-Cg)alkylene-R’, O-R” or NHR”. More preferred, Rz is
H or NHR”. Most preferred, Ra is H, NH-(C5-Cg)heterocyciyt or NHupﬁenyi, especially
preferred are H, NH-(C-Cg)heteroary! containing one or more N atoms or NH-phenyl.
Most especially preferred, Rz is H.

Examples of Ra substituents are
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WO 2008/077552PCT/EP2007/011165 13 Preferably, R4 is H, halogen
or (C1-C6)alkyl. More preferred, R4 is H, halogen or (C1- C4)alkyl. Most
refer;eqll R4 is H. 5Preferably, R5 is H, halogen, CN, (C1- C%yjﬁyzémmnm%
&%’Eé}fa‘l enyl, R, NH-(C6-C1 aryl or (C1-C6)alkylene-R'. More

preferably, R5 is H, halogen, (C1-C6)alkyl, (C2-C6)alkenyl, R', NH-(C6-C1
aryl or (C1-C6)alkylene-R'. Most preferably, R5 is H, halogen,
(C1-Co6)alkyl, (C2-C6)alkenyl, (C6-Ci &aryl, NH-(C6-C1 aryl,
(C1-C2)alkyl-(C6-C1 &aryl or (C5-C1Oheteroaryl. Especially preferred, R5
is H, 10halogen, ph@nyl (C1- C6)a|ky| (C24d 6)a|keny| 6-C10)aryl or
(C5-C6)heteroary|AVfest especially prefered™ Re1SH, Halogen, methyl,
ethyl, vinyl, phenyl, thier pyridyl. Examples  are hydrogen, fluor,
chloro, bromo, iodo, methyl&th kﬁ?"nyl phenylthienytgy pyridyl, nitrile,
nitro, (p-methoxy)-phenyl, N-anilifie benzyl, 2- proenyl s—45butenyl,
cyclopropyl, tetrazol, amino, 4-methoxy-aniline or'Riacetyl, preferably
hydrogen, fluoro, chloro, bromo, iodo, methyl, ethyl, vinyl, phenyl, thienyl

or pyridyl More pre rred R5 is | halogen, mgthyl, or ethyl, most
preferred R5 is H: ferabiys R6'Is H, (C1-Copalkyl \
(Cl C4)a|ky|ene (CS C |, 20(C1-C4)atkylen i-fi?S)cycloalkyl,

sterocyclyl, (C1- N

Preferably, R4 is H, haiogen or (C4-Cglalkyl. More preferred, Ry is H, halogen or (Cq-
Calalkyl. Most preferred, Rg is H.

Preferably, Rs is H, halogen, CN, (C4-Cgjalkyl, (Co-Cg)alkenyl, R', NH-(Cg-C1gjaryl
or (C1-Cgalkylene-R’. More preferably, Ry is H, halogen, (C4-Cg)alkyt,
(Co-Cglalkenyl, R, NH-(Cg-Cg)aryl or (C4-Cg)alkylene-R'. Most preferably, Ry is H,
halogen, (C4-Cg)alkyl, (Co-Cglalkenyl, (Cg-Ceplarvi, NH-{Cgs-Cqp)aryl,
{C1-Coxalkyl-{Cg-Cro)aryl or (Cs-Cqglheteroaryl. Especially preferred, Rg is H,
halogen, phenyl, {C1-Cgalkyl, (C»-Cglalkenyl, (Cg-Cqplarvl or (C5-Cg)heteroaryl.
Most especially preferred Ry is H, halogen, methy, ethyl, vinyl, phenyl, thienyl or
pyridyl.

Examples of Rg are hydrogen, flucro, chioro, bromo, iodo, methyl, ethyl, vinyl, phenvl,
thienyl or pyridyl, nirile, nitro, (p-methoxy)-phenyl, N-aniline, benzyl, 2-propenyl, s-
butenyl, cyclopropyl, tetrazol, amino, 4-methoxy-aniline or N-acetyl, preferably
hydrogen, fluoro, chioro, bromo, iodo, methyl, ethyl, vinyl, phenyl, thienyl or pyridyl
More preferred, Rg is H, halogen, methyl, or ethyl, most preferred Rg is H.

Preferably, Rg is H, (C1-Cg)aikyl, R, (C1-Cylalkylene-(Cx-Cqgjaryl,
{Cq-Cgq)alkylene-(Ca-Cgjovcloalkyl, (C4-Cyg)alkylene-(Cs-Cqg)heterocyceiyl, (Cq-
Cglalkylene-0-(C1-Cglalkyl, (C4-Cyq)alkylene-C(O)-{Cs-C1g)heterocyciyi,
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C6)alkylene-0-(C1-C6)alkyl, (C1 -C4)alkylene-C(0)-(C5-C10)heterocyclyl,
WO 2008/077552PCT/EP2007/011165 14

C1-C4)alkylene-C(0)-(C6-C10)arYl, (C1-C6)alkylene-C(0)
Wf%”&agﬁ‘%bli X((:1 C6)alkylene-C(0)NH-(C1-C6)alkyl, Wetikranmonnies

(C1-C6)alkylene-C(0)0-(C1-C6)alkyl, C(0)0-(C1-C6)alkyl,
C(0)(C1-Cb)alkyl, C(O)R', C(0)NH-(Ci4@6)alkyl, C(O)NRC1C6)alkylk, or
C(0)(C1-Ck)alkylene-R'. 5 In a further preferred embodiment R6 is H,
(C1-C6)alkyl, (C6-C10)heterocyclyly (C3-C8)cycloalkyl, (C6-C10)aryl,

(C1-Epat4)aliietelCuEh) oyetyhligh -Ca)alkylene-C(OIN[(C1-Calalkyllp, (Cq-

C 6- yel C4) (C ryl

R e éh%&f@@%gw @%&%ﬁ@%ﬁﬁméﬁ%mﬂu

& RCONHC alicyl, CIONI(C
C(O% J{ %Lgr?s C%@%@% (0)0- (C(l )Calki(/l %(0§%C1yC6)a(lk3))l HEs-
c:s)atk(ﬂja @6@@§%@@W6Wﬁ@(@§(€:3 -C8)cycloalkyl, C(0)NH-(Ci- C6)alkyl,

C(O)NRC1-C6)alkyl]2, C(0) (C1-C6)alkylene-(C3-C8)cycloalkyl, C(0)

(C1-C6)alkylene- C6-C10)heterocyclyl, or
In a QEHEC peBjatylemba(B6l Baigli-i §nalaltisy (b Orefasdrocyclyl,

(C3 %b()d 8&@&?&5@1 é%%’ %%k%gﬁ C@X%F? é&%%r%cé@?@g%ycloalkyl

1 &&Iﬁ
a%&g%%y@rige%a%%l C6)alkyl, (gﬁcﬁé&)iiﬁg ene@é j C1- C6)a kyI
Ca)qﬁgﬂa@@)@k@@aﬂ@@{@w(mqc@madyyma@mwﬁ@@@)@)mwilz (C1-Cglalkylene-

S T e

C(O) a!:l@ym r(@@fﬁ@)@ﬁcto?&mb@@&@@ﬂﬂ C(O)Ca-Cg)eycloalkyl, C(O)NH (Cq-
6)alkylene-(C6-C10)heterocyclyl, or a&a‘gtyl -C6)alkylene--(C6-C10) ar%/)
Cs)aman %@M@fm%aém@dmat(ﬁeﬁ @t@eﬁa;@s)cydoaikvl C(O)

el e e R ST

(C1-C4)alkylene-0-(C1- C4)a|ky| C(0)(C C6)a|ky| C(O)(C3 C8)cycloalkyl,
ina @Sg%égcﬁ\ec l%g?{] e% eroc ?c%‘r?l%%% &4 alﬁyl G)a%(ﬂ)qetere y% ba kyi
(C5-Cqpo)heterocyclyl, (Cs—cm)aryﬁ (C1-Cylalkylene-(Ca-Ca)cycloalkyl,
(C4-Ca)alkylene-(Cs-C1g)heterocyciyl, (C1-Cg)akkylene-(Cg-Cqp)aryl, (Cq-
Cglalkylene-O-(C1-Cg)alkyl, (C1-Cglalkylene-C(O)NH-(C1-Cglalkyl, (C1-Cg)alkyiene-
C{O)N[(C1-Cg)alkyi]z, C(O)O-(C1-Cglatkyl, C{O)C4-Cg)alkyl, C{ONC3-Cgjcycloalkyt,
C{O)-{C5-C1p)heterocyclyl, C(O)NH~(C1-Cglalkyl, C(OIN[(C1-Cg)alkyliz,
C(0)(C1-Cglalkylene-(C3-Cg)eycloalky!, C(OXC 4-Cglalkylene-(Cs-Cg)heterocyclyl,
or C(O}Cq-Cglakylene—~(Cg-Cig)aryl.

in an more preferred embodiment Rg is H, {C4-Cg)alkyl, (C3-Cglcycloalkyi, (Cg-
Cqig)amyl, (C4-Cy)alkylene-(C3-Cg)eycloalkyl, {C4-Cylalkylene-(Cs-Cqpiheterocyciyl,
(Cq-Cylalkylene-(Cg-Ciprary!, (C1-Cylalkylene-O-(C1-Cqlalkyl, C(O}C4-Cglalkyl,
C(O}Cs-Cg)eycloalkyl, C(O)-{C5-C4p)heterocycivl, C(OYC1-C4)alkyiene-
(Cs-C1g)heterocyclyl, or C(O)(C1-Cy)alkylene-(Cg-C1piaryl.
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WO 2008/077552PCTTEP2007/011165 15 substituted one or more
times, preferably one or two times, by (Ci-C4)alkyl;

wé)czjab%/ﬁ;?iglene'(CG'Cl &aryl wherein aryl is unsubstitutedPQ}}ﬁl—g)@%&2HEg(/ji 6

ne or more times, preferably one to three times, by halogen,
especially CH3 or CF3, 10 0-(C1-C4)alkyl especially OCHS3,
802-(C1-C4)alkyl especially S(0)2CH3%r SO2CF3, or S02-N
=CH-NE(C1-C6)alkylk especially 802-N=CH-N(CH3)2. Especially
preferred R6 is H, (C1-C6)alkyl or (C3-C6)cycloalkyl. In an even more
in arespesialiyrpefeicsgemmbdifiroanRBAsH, preferably unsubstituted
H (C1-C6)alkyl or 15preferably unsubstituted (C3-C8)cycloalkyl. Most
* preferred R6 is H. As examples for these embodiments, R6 is hydrogen,
(C4-thatiidethyl, propyl, isopropyl, 3-methyl-butyl, 2-methyl-propyl,
1-ethyl-propyl, butyl, pentyl, 3,3,3-trifuoropropyl, 4,4,4- trifluorobutyl or a
(Ca-kameyirpaltlelected from the group consisting of WO

(C1-E995E1ne4ES- DERRABAIRA1165 16 N-N
(C1-C4latkylene-(Cg-C4g)heterocyclyl wherein heterocyeiyl is unsubsiituted or
substituted one or more times, preferably one or two times, by (C4-Cg)aikyi;
(C4-Ca)alkylene-(Cg-C4plary! wherein aryl is unsubstituted or substituted one or more
times, preferably one to three times, by halogen, {C1-C4)alkyl especially CHg or CF3,
0-(C4-Cy)alky! especially OCH3z, SO2-(C4-Cylalkyl especially $(0)oCH3 or SO2CF3,
or SGo-N =CH-N[(C1-Cglalkyl]y especially SO2-N=CH-N{CHa)..

Especially preferred Rg is H, (C1-Cg)alkyl or (C3-Cg)eycloalkyl. In an even more
especially preferred embodiment Rg is M, preferably unsubstituted (C4-Cg)alkyl or
preferably unsubstituted (C3-Cg)cycloalkyl. Most preferred Rg is H.

As examples for these embodiments, R6 is hydrogen, methyl, ethyl, propyl, isopropyi,
3-methyl-butyl, 2-methyl-propyl, 1-ethyl-propyl, butyl, pentyl, 3,3 3-trifucropropyl, 4,4,4-
triflucrobutyl or a substituent selected from the group consisting of

cl
) * *\/Q

%O/ * ¢ Gl cl

F

F
. . F CH,
3 ci .
F F



0 Cl WO 2008/077552PCT/EP2007/011165 17 The asterisk (*)
denotes where the bond is connected to the N-atom of the ring.
SPreferably, R7 is H, halogen, CN, (C1-C6)alkyl, 0-(C1-C6)al
W&zﬁ’i)élgagﬁ%‘enyl, R' or (C1-C6)alkylene-(C3-C8)cycloalkyl. oéry%%?g#%i 1 68
R7 is H, halogen, CN, (C1-C4)alkyl, 0-(C1-C4)alkyl, (C1-C4)alkenyl,
phenyl, cyclopropyl or (C5-C6)heten@aryl. Most preferably, R7 is H, fluor,
chloro, bromo, methyl, ethyl, methoxy, propyl, phenyl, nitrile, cyclopropyl,
thienyl or vinyl, most especially preferred 10R7 is H, fluoro, chloro, bromo,
metbyl, propyl or methoxy. Most preferred REis H. R8 is preferably H,
halggen or (C1-C4)alkyl. More preferred Is-, Cl, F, methyl or ethyl.
Gst preferred R8 jsFE35Preferabl pC4)alkyl.
Hrefe '-.,o R2 is Hlor (ClL-C2yalkyl. | oreferred; R2 ig H, methyl or
ethyl. Most prefe 2 is H, RZ"may bé bound tp any carbon gtom of the

ring including the position where the linker group L is bound.

E
F
b F
*® Q\ e Q\
S\b ngc} F . PBe.
0=8=0 > * 2
| 0
/
/ NN N
NMN /\ * \\
/\E\’N \/w O
=N S Cl
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Preferably, nis 1, 2 or 3. More preferred, niis 1 or 2. Most preferred nis 1.
20 Preferably mis 2, 3 or 4. More preferred m is 3. The linker group L may
e the ring in any position via a ring carbon atom.

Wgrﬁ@%ﬁ%égt m is 3 and L is attached to the 4-position of thiggggﬁcsﬁ ffhes
ring WO 2008/077552PCT/EP2007/011165 18 or L is attached to the
3-position of the piperidine ring R6 HEF{R2)n 5in all their stereochemical
forms. In an especially preferred embodiment, L is attached to the
4-position of the piperidine ring. 10In a further embodiment of L, L is
S{B#H2)p, S(0)(CH2)pidE 802(CH2)p, In anothepembodiment L is NH,,

N(G:l ..‘-..7 -(CH2)p, N(C3-C6)c Ioa]I/ACHZ)P
/ YP7 N[(C1-C3)alkyteas-aryl-(OH2)P or "

(NRCI- C3)a|kylenC5 08 eterocycly1]-(CH2)p with NH(CH2)p,

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

is N(C1-C4)alkylzmore preferably NCH3 or 15 NCH7CH3 with NCH3

oré pieterred. Even mbiré preferred L is %S%HZ)p or NH(CH2)p.
e 2

or * OH

¥

0

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

Preferably, Ry is H, halogen, CN, {C1-Cg)alkyl, O-(C4-Cgalkyl, (Co-Cgalkenyl, R or
(C1-Cg)alkylene-(C3-Cg)eycloalkyl. More preferred, Ry is H, halogen, CN,
(C1-Ca)alkyl, O-(C1-Calalkyl, (C1-C4)alkenyl, phenyl, cyclopropyl or
(Cs-Cg)heteroaryl. Most preferably, Ry is H, fluoro, chloro, bromo, methyl, ethyl,

methoxy, propyl, phenyl, nitrile, cyclopropyl, thienyl or vinyl, most especially preferred
Rz is H, fluorg, chloro, bromo, methyl, propyl or methoxy. Most preferred Ry is H.

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

Preferably, Ro is H, halogen or (C4-Cg4)alkyl. Preferably, R is H or (C4-Co)atkyl.
More preferred, Ry is H, methy! or ethyl. Most preferred Rp is H. R may be bound to

any carbon atom of the ring including the position where the linker group L is bound.

Preferably, nis 1, 2 or 3. More preferred, nis 1 or 2. Most preferred nis 1.

Preferably mis 2, 3 or 4. More preferred m is 3.

The linker group L may be bound to the ring in any position via a ring carbon atom. In a
preferred embodiment, m is 3 and L is attached to the 4-position of the piperidine ring
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Preferably p is 0, 1, 2, or 3, more preferred 0 or 1, with O being most
preferred. 20More preferably, mis 3 and L is S or NH and is attached to
Wa%(ﬁé%%ssiggn of‘the piperidine ri.ng. In residues R2 tp R8 anP@'EXJ?%&OWOMIﬁS
alkylene’'can optionally be substituted one or more times by halogen.
Preferably alkyl or alkylene is substituted one to three times by 25 halogen
selected from chloro or bromo but majgbe substituted by fluoro once or
more, 19 e.g. being perfluorinated. Preferably halogen is Fluor. More
preferred an alkyl or alkylene is not halogenated. In residues R4, R5, R6,
R7 and R8 alkyl, alkylene or cycloalk n oBtionally be substituted one
or more times by a group selected ihdepetidently from OH, OCH3, COOH,
COOCHS3, NH2, NHCH3, N(%ﬂf%) 2, CONHCHS3 or CON(OH3)2.
If substituted, the number of sublstituerits @rgferably between 1, 2, 3 or
4, more preferably 1 or 2 with 1 being even e preferred. Preferably an
alkylene or cycloalkyl is not substituted. More preferably an alkyl, alkylene
or cycloalkyl is not substituted. Preferably in R4, R5, R7 and R8 an alkyl,
or L ﬁ@%@ﬁ@&ﬁ' & tisaikppidtice SLWGiRIBSIINS B eferred, in R4, R5, R6, R7
and R8 an alkyl, alkylene or cycloalkyl ﬁﬁnot substituted. In preferred
embodiments of the present disclosure/one or more or all of the groups
contained in the compounds of form can independently of each
other have any of the preferr%i,emo e preferred or most preferred

definitions of the groups specified r any one or some of the
specific denotations which are comprised bythig,definitions of the groups
and specified above, all combinations of preferred definitions, more

in a“ﬁl‘%‘?&?@%’%‘??ﬂ%@ﬁéfﬁ@ﬂ and/or specific denotations being a subject of
the present disclosure. Also with respect to all preferred embodiments the

o oSSR SR SRR O U R (Al S R Hrne

ring.pharmaceutically acceptable salts. The term "s-" in the exemplified
substituents vide supra marks the point where the substituent is attached,
which means, for example, for a R3 substituent WO

In a AoUBoRTEBRIGaTEPDO0Z /0 B({8%)p, S(O)}CTHz)p or SO(CHy)p, In another

embodiment L is NH(CHa)p, N(C1-Cslalkyl-(CHz}p, N(Cs-Cs)eycloalkyl-(CHa)p
N{CO(C+-Ce)atkyl]-(CH2)p, NI(C-Ca)alkylene-arytl-({CHa)p or N[(C4-Cslalkylene-
(C5-Cgheterocyciyl]{CHz)p with NH{CH2)p, N(C1-Ce)alkyl-(CHz)p being more
preferred. A preferred N(C ¢-Cg)alkyl is N(C1-C4)alkyl, more preferably NCHg or
NCH>CH3 with NCH3 being more preferred. Even more preferred L is S(CHz)p or

NH{CH,)p. Most preferred L is S or NH.
Preferably pis 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

piperidine ring.

in residues R3 to Rg an alkyl or alkylene can optionally be substituted one or more

times by halogen. Preferably alky! or alkylene is substituted one to three times by
halogen selected from chloro or bromo but may be substituted by fluoro once or more,



20 CI A preferred embodiment is a compound of the formula (I) wherein 5
R1is H, OH or NH2; R2 is hydrogen, halogen, or (C1-C6)alkyl; R3 is H,
halogen, (C1-C4)alkylene-R', 0-R" or NHR"; 10 R4 is H, halogen or
(C1-C6)alkyl; R5 is H, (0-C6)alkyl, halogen, CN, (02-06)alkenyl, (C6-Ci
)aryl, NH-(C6-C10)aryl, (C1-C6)alkyleng-(C6-C10)aryl,
(C5-C1n)heterocyclylor 15(C1-C6)alkylene-(C5-Ci O)heterocyclyl; R6 is
H, R', (Ci-C8)alkyl, (C1-C6)alkylene-R', (C1-C6)alkylene-0-(C1-C6)alkyl,
e.g. (@G Patkyleie:BR P (EkEblatylegesGiHiRLs, More preferred an alkyl or

" CléOG)Sﬁlal%le%ejeC%ﬁNdﬂ, (C1- C6)alkylene-C(0)NH-R',
YR ECB) Ay RRECIONRC1-C4)alky112, C(0)(C1-C4)alkyl or
20(C1-C6)alkylene-C(0)111R12, C(0)0-(C1-C6)alkyl, C(0)(C1-C6)alkyl,

In reggg%%gg%fﬁggég@ﬁ%ﬁ@@@%& GNP s onally be
sub{@HES alkytenacdb - Hhoiheteranyeiyl se B30 hdB)ahkytily: (O @I CH3,

WO 2008/077552PCT/EP2007/011165 21 RY.| C
COQEL SR oNO2- M, NSRRI Fi S RIRERY Sbonerg)

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 alkyi, alkylene or cycloalkyl is not substituted.
Preferably in Rg, Rs, Ry and Rg an alkyl, akkylene or cycloalkyl is not substituted.

More preferred, in R4, R5, Rg, R7 and Rg an alkyl, alkylene or cycioalkyl is not
subsiituted.

In preferred embodiments of the present disclosure one of more or all of the groups
contained in the compounds of formula (1) can independently of each other have any of
the preferred, more preferred or most preferred definitions of the groups specified
above or any one or some of the specific denctations which are comprised by the
definitions of the groups and specified above, aill 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 disciosure

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

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

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

substituent is attached, which reans, for exampie, for a Ra substituent

and mis 3 and R1 is H a compound of the formula



R8 is H, halogen or (C1-C6)alkyl; 5mis2,3o0or4nis1,2or3,Lis
S(CH2)p, NH(CH2)p or N(Ci-C6)alkyl-(CH2)p, and 10 pis 0, 1 or 2; or
ng%g)s%gé %isomeric and/or tautomeric forms and/or their ph@&%ﬁ%&&%ﬁq&%«
¢ : fthe

acceptable salts. 15 A further preferred embodiment is a compound o

formula (I) wherein R1 is H or OH; 20 R2 is H or (C1-C4)alkyl; R3 is H,
halogen or NHR", wherein R" is definéd as above; 25R4 is H, halogen or
(C1-C4)alkyl; R5 is H, (C1-C6)alkyl, halogen, (C2-C4)alkenyl,
(C6-Clo)aryl, (C1-C6)alkylene-(C6- Cio)aryl or (C5-C10)heterocyclyl; R6
is I, (C3-C8)cyc|oa|k,! (C1-CB8)alkyl, (C1-C6)alkylene-0-(Ci-C6)alkyl,
30(C1-C3)alkylene-R',iC(0)0-(C1-C6)alkyl, C(0)(C1-C6)alkyl,

A preferred embodiment is a compound of the formula {1} wherein

R4 is H, OH or NH»y;

Rz is hydrogen, halogen, or (C4-Cg)alkyl;

Ra is H, halogen, (C4-Cg)alkylene-R’, O-R"” or NHR™;

R4 is H, halogen or {(C1-Cg)alky!;

Rg.is H, (Cq1-Cglalkyl, halogen, CN, (Co-Cglatkenyl, (Cg-Cqpjaryl, NH-(Cg-C1glaryl,
{C4-Cglalkylene-(Cg-Cqq)amyl, (C5-Cqg)heterocyclyl or
{C1-Cg)alkylene-(Cs-Cqg)heterocyclyl;

Rgis H, R’, (C4-Cg)alkyl, (C4-Cg)alkylene-R’, (C1-Cglalkylene-O-(C1-Cg)alkyl,
(C1-Cg)alkylene-O-R’, (C4-Cg)alkylene-CH[R']2, (C1-Cglalkylene-C{O)NH37, (C4-
Cglalkylene-C(O)NH-R’, (Cq-Cglalkylene-C{OIN[{C 1-Cy)alkyllo, CLOYC4-Cqlalkyl or
(C1-Cglalkylene-C(O)N[R ]2,

C(C)O-(C1-Cg)alkyl, C(ONCq-Cglalkyl, C(OHC3-Cg)eycloalkyl, C(OYNH-(C4-Cglalkyl,
C{O)N[(C 1-Cg)alkvl]z, C(OYCq-Cglalkylene-Ca-Cg)eycloalkyt, C(O)
{C1-Cglalkylene-Ci-Cqg)heterocyclyl or C(O)(C 4-Cglalkylene-{Cg-Cqplaryl.
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WO 2008/077552PCT/EP2007/011165 22
C(0)(C1-C3)alkylene-(C3-C8)cycloalkyl,
C(0)(C1-C3)alkylene-(C5-C10)heterocyclyl, or C(0)(C1
W%(’é%%fﬁﬁésﬁe--(c&cm)aryl; R7 ishalogen, CN, (Cl-CS)aIkyﬁCr‘wEmem11165
0(C1-C8)alkyl, (C2-C8)alkenyl or R"; 5 R8 is H, halogen or (C1-C8)alkyl; m
is2,30r4;10nis1, 2 or 3;Lis S(CE2)p or NH(CH2)P, and p is 0011; 15
or their stereoisomeric and/or tautomeric forms and/or their
pharmaceutically acceptable salts. 20 An especially preferred embodiment
Ry idd-h belngeundhef {te-fogaiial (I(PwheréigRilig! H Op- Oalal@iy Hyr R,
(C1-C4)alkyl; 25 R3 is H, NH-(C5-C8)heteroaryl or NH-phenyl,

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

mis 2, 3or4d

nis 1,2 or 3,

L is S(CHz)p, NH({CH.)p or N(Cs-Cealkyl-(CHz)p, and

pis 0, 1 or2;

or their sterecisomeric and/or tautomeric forms and/or their pharmaceutically
acceptable salis.

A further preferred embodiment is a compound of the formula (I} wherein
R4 is H or OM;

Ro is H or (C1-Cg)alkyi;

Ra is H, halogen or NHR”, wherein R” is defined as above;

R4 is H, halogen or (C4-Cglalkyi;

Rg is H, (C4-Cg)alkyl, halogen, (C2-Cyg)alkenyl, (Cg-Ceplaryl, {Cq1-Cglalkylene-{Cg-
Cqiplaryl or (Cg-Cqg)heterocyeiyl,

Rg is H, {Ca-Cg)cycloalkyl, (C4-Cglalkyl, {C1-Cglalkylene-O-(C1-Cgjalkyl,
(C4-Cr)alkylene-R’, C(O)0O-(C1-Cpglalkyl, C{ONC1-Cglalkyl, C{O)Ca-Cgjoycloalkyl,
C(0O)-(Cs-C4g)heterocyclyl, C{OINH-(C1-Cgaikyl, C(OIN[(C1-Cglalkyl],
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R4 is H, halogen or (C1-C4)alkyl; 30R5 is H, (Ci-C4)alkyl, halogen,
(C1-C4)alkenyl, (C8-C1 &aryl, (C1-C2)alkyl- (C6-C10)aryl or
C5-C8)heteroaryl; 23 R6 is H, (C3-C8)cycloalkyl, (C1-C8)al
w ‘-%%%’éﬁ%%dene-w; C(0)(C1-C6)alkyl, C(O)(CB-C8)cycIoaIk% ,¥}EP2‘}‘”’“““5
C(0)-(C6-C10)heterocyclyl, C(0)(Ci-C3)alkylene(C6-C10)heterocyclyl, or
C(0)(Ci-C3)alkylene--(C6-C10)aryl. R#2is H, halogen, CN, (C1-C4)alkyl,
0(C1-C4)alkyl, (C1-C4)alkenyl, phenyl, cyclopropyl, (C6-C6)heteroaryl; R8
is H, halogen or (C1-C4)alkyl; mis 3 nis 1; and L is S or NH; or their
C{O)$teredigalngeoe(tipCigltprierico e Had/dk sl fitreeriapebtiodtgterocyciyl,
acceptable s It?. In an embodiment of the present disclosure relates to a
oF C&Q%éjéﬂga}ﬁ{%gﬁ@ﬁﬁ ﬁ@ygrw group of 38.
6-(Piperidin-4-ylamino)-2H-isoquinolin-l-one, 39.
_7-Chloro-6-(piperidin-4-ylamino)-2H-isoquinolin-I-one, 40. .
Ry isgHMEMRGIEBIp N4 ST BIRING) iR GAe: A PG Freridin-4
yl amino)-2H-isoquinolin-I-one,

426-(Propyl-piperidin-4-yl-amino)-2H-isOquinolin-1-one,
Rg is H, halogen or {Cq-Cglalkyl;

mis 2, 3 or 4,

nis 1, 2 or 3,

L is S(CHgz)p or NH(CHz)p, and
pisfort;

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

acceptable salts.

An especially preferred embodiment is a compound of the formula (I) wherein
R4 is H or Oh;

Ro is H, (C4-Cg)alkyl;

Ra is H, NH-(Cs-Cg)heteroaryl or NH-phenyl;

R4 is H, halogen or (C4-Cglalkyl;

Rs is H, (C4-Cglalkyl, halogen, (C1-Cg)alkenyl, (Cg-Cqplaryl, (C4-Cz)alkyl-
(Cs-C1plary! or (C5-Cgheteroaryl;



466-(Azepan-4-ylamino)-2H-isoquinolin-1-one,
48[(R)-1-(5-Fluoro-2-methanesulforwl-benzy1)-Piperidin-3-y11-isoquinolin-
6-yl- amine,
496-((S)-1-Benzyl-pyrrolidin-3-ylaminQ)-2H-isOquln0l1n-1-one,
506-(1-Ethyl-piperidin-3-ylamino)-2H-&dquin0l1n-1-one,
516-[(Piperidin-3-ylmethyl)-amin0]-2H-isoquinOlin-1-one, WO
2008/077552PCT/EP2007/011165 24

Rg i526-{@atigicy8lysdinyin (- 213 pativin bin-Calmtkylene-R': CONC1-Celalkyl,

OB e S BB R ey atyiens-

- ik lpYrraligin iRneHESaqUknyk-one,
©5 %g%?gg%%%m}-’yl-(é%?yrrﬁ%%ﬂgl-amirge 8w

1926-[(R)-1-(2,3,5-Trifluoro-benzyl)-piperidin-3-ylamino1l-2H-isoquinolin-1

. -Qn )
N, (C4-Calaliyl, O(Cq-Cyqalicyl, (C1-Ca)akenyl, phenyl,
R7 '%qi?(;'}%'ﬁ%f’cth o e T 2h1 foquinoi-1-

cyclemepif4Cs-Cg)heteroaryl;
6-[(R)-1-(2,3-Difluoro-4-methyl-benzyl)-piperidin-3-ylamino]-2H-isoquinolin
-1 - one, 10195 6-((R)-1-Propyl-piperidin-3-ylamino)-2H-isoquinolin-1-one,
Rg is H, halogen or (C4-Cg)aikyl;

mis 3
nis 1 and
Lis S or NH;

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

acceptable salts.

In an embodiment of the present disclosure relates to a compound independently
from the group of
38.  6-{Piperidin4-ylamino}-2H-isoquinelin-1-one,
39.  7-Chioro-8-(piperidin-4-ylamino)-2H-isoquinolin-1-one,
40.  6-(Methyl-piperidin-4-yl-amino)-2H-isoquinoiin-1-one,
41 6-(Ethyl-piperidin-4-vi-amino)-2H-isoquinolin-1-one,
42 8-(Propyl-piperidin-4-yl-amino)-2 H-isoquinolin-1-one,
46 6-(Azepan-4-ylamino}-2H-isoquinciin-1-one,
48  [(R)-1-(5-Fiuoro-2-methanesulfonyl-benzyl)-piperidin-3-yi-isoquinolin-6-yl-
amine,
48  6-(S)-1-Benzyl-pyrrolidin-3-ylamino)-2H-isoquinoiin-1-one,
50  6-(1-Ethyl-piperidin-3-ylamino)-2H-isoquinolin-1-one,
51 8-[(Piperidin-3-yimethyl)-aminc}-2H-isoq uinolin-1-one,
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196 6-((R)-1-Butyl-piperidin-3-ylamino)-2H-isoquinolin-1-one, 197
6-((R)-1-Isobutyl-piperidin-3-ylamino)-2H-isoquinolin-1-one, 198
W }é@% Iopropylmethyl piperidin-3-ylamino)-2H- |soqum%|:}[&},%}ﬁy&%%ﬁ
- ethyl-butyl)-piperidin-3-ylamino]-2H-isoquinolin-l-one,

152006-[(R)-1-(3,3,3-Trifluoro- propyl) plperldln -3-ylamino]-2H-isoquinolin-
1-one,
2016-((R)-1-Cyclohexylmethyl- plperldln -3-ylamino)-2H-isoquinolin-1-one,
202 64(R)-1-Cyclohexyl-piperidin-3-ylamino)-2H-isoquinolin-1-one, 203

52 6-fRAzetiiictiareméiygtpipeticincodryfamife]-2H-isoquinolin-1-one,

53 2Oé dLPymoid -Zwylmethyhi?am nol-2H-isoquinolin-1-one,

-1-(3-Chloro-ben iperidin-3-ylarnino]-2H-isoquinolin-1-one,
54 20@6 —Benzyi -piperidin amuno) -2H-isoquinolin-1-one,

55 6 [éEilfi (ﬂﬁé@i@p@ﬁwmmgﬂﬁmm@mﬁ%mh%m@mﬁn -1-one, 206
R)-1- 2 ichloro-ben ﬁl% r|d|n 3-ylamino]-2H-isoquinolin-1-one,

61 20 G eﬁz& p?ﬁ/é? L %/"I\él FARGI&2H-isoquinolin-1-one, 208

192 64@1&)-(‘8@ @|Sh“l‘®ifmbmm,dbrrwpqmﬂm+6wylﬁmlamiw2tj~%qsmrﬂumﬁmme;ne,
20 -N-I1 ing eth E.,-I'ee-5- -3-(1 -0X0~1.2-

‘EQB 8 &nghé g:g é%?f[ioofnn 6 a}éq?gg é}] %9{—59— %r%m %Iéé@%%#?ﬁ%%ne

194 -ylﬁq&myn:bfé,&z@ geiifohansitiel mZy -piperidin-3-ylaminol-2H-isoquinolin-1-
N- Bnglmethylamlno meth (E) ylidene]-4-methoxy-3-[(R)-3-(1-ox0-1,2-dihy
dro- isoquinolin-6-ylamino)-piperidin-1- ImethyII benzenesulfonamlde

195 2184(RiR-L@ovidiiRAkER E?:mj@ﬂh e L86quinolin-1-one,
196  8-((R)-1-Butyl-piperidin-3-ylamina}-2H- !quumoiin 1-one,

187  6-{(R)-1-Isobutyi-piperidin-3-ylamino)-2H-isoquinolin-1-one,

188  B-{(R)-1-Cyclopropylmethyl-piperidin-3-ylamino}-2H-isoquinolin-1-one,
189 6-[(R)-1-(3-Methyl-butyl)-piperidin-3-ylaminol-2H-isoquinolin-1-one,

200 6-[{R)-1-(3,3,3-Trifluoro-propyl}-piperidin-3-ylaminol-2H-isoquinolin-1-one,
201 6-((R)-1-Cyclohexylimethyl-piperidin-3-ylamino)-2H-iscquinolin-1-one,

202  6-((R)-1-Cyclohexyl-piperidin-3-ylamino)-2H-isoguinolin-1-one,

203 6-[(R)-1-(4-Chloro-benzyl)-piperidin-3-ylaminol-2H-isoquinolin-1-one,

204 1

205  6-{(R)-1-{2-Chioro-benzyl)-piperidin-3-ylamino}-2H-isoquinolin-1-one,
206 [

207  6-((R)-1-Benzyl-piperidin-3-ylamino)-2H-isoguinoiin-1-one,

6-[(R)-1-(3-Chioro-benzyl)-pipendin-3-ylamino}-2H-isoquinolin-1-one,
8-{(R)-1-(2,4-Dichloro-benzyl)-piperidin-3-ylamino}-2H-isoquinociin-1-one,

208  B-{(R)-1«(3,5-Dichloro-benzyl)-piperidin-3-ylamino]-2H-isoquinolin-1-one,
209  2-Chloro-N-{1-dimethylamino-meth-(E)-ylidene}-5-[(R)-3-(1-oxo-1,2-dihydro-
_ isoguinolin-6-ylamino)-piperidin-1-yvimethyl]-benzenesulfocnamide,
210 N 1-Dimethylamino-meth-(E)-ylidene]-4-methoxy-3-{(R)-3-(1-oxo-1,2-dihydro-
isoguinolin-6-ylamino)-piperidin- 1-yimethyl}-benzenesulfonamide,
211 B-{{R)-1-(4-Methyl-benzyl)-piperidin-3-ylaminc]-2H-isoquinelin-1-one,
212 6-[(R)-1-(4-Triflucromethyl-benzyl)-piperidin-3-ylaminol-2H-isoquinclin-1-one,
213 B-{(R)-1-Pyridin-4-ylmethyl-piperidin-3-ylamino)-2H-isoquinolin-1-one,
214 6-(R)-1-Pyridin-3-ylmethyl-piperidin-3-ylamino)-2H-isoquinolin-1-one,
215 B-((R)}-1-Pyridin-2-yimethyl-piperidin-3-ylaminc)-2H-isoquinolin-1-one,
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212
6-[(R)-1-(4-Trifluoromethyl-benzyp-piperidin-3-ylamino]-2H-isoquinolin-l-on

W§ f?&%%ﬁ%ndm 4-ylmethyl-piperidin-3-ylamino)-2H- |squ|nc§1ﬁ1T?lggg7/%]ﬂ“
6-((R)-1-Pyridin-3-ylmethyl-piperidin-3-ylamino)-2H-isoquinolin-1-one, 215

6-((R)-1-Pyridin-2-ylmethyl-piperidin-34ylamino)-2H-isoquinolin-1-one,
WO 2008/077552PCT/EP2007/011165 25 216
64(R)-1-(4-Methanesulfonyl-benzy1)-piperidin-3-ylaminol-2H-isoquinolin-1
216 -ohd(R)7-(4-Methanesulfonyi-benzyl)-piperidin-3-ylamino]-2H-isoquinolin-1-one,
217 S.ﬁgﬁ%ﬁé’ @5%5'995&3:23&}@ peRuioRvReRaYRIRE ANy AminedRitisod
6- (@RMW&BﬁM@n 2-ylmethyl-piperidin-3-ylamino)-2H-isoquinolin-1-one,

218 5@@(2%) 12 §a§hthaien -2-ylmethyl-piperidin-3-ylamino)-2H-isoquinolin-1-one,

Trifluoro-benzyl rrolidin- 3 lamino]-2H-isoquinolin-1-one
219 (S)— «{2.3,5-Trifluoro- benyzgﬁs)y yrralidin- ylamm!) -2+ lsgqumoinn 1-cne,

220 6- KI1<)-(B(Cliater2-futre-benmAnnyyralitim 3yfaminel-2H-isoquimglin-Lone,
221 5 AR 42 D BRIB- TR SR Bl da dEmiTRiea  Jeprdnai

notinel - one 222
222 4@ S sl (RRBiA- YIRS %wgga@ﬂ'éﬂweﬁemm

pyrrolldln ylaml 2H-isoquinolin-1-one, 224

223 6- ﬁgﬁmfE@mﬁpybpympbmdﬁdiwwn%ﬁ%si%tﬁb'h@nm -one, 225
224 -6 PORUEH NS Y-Sy HSRRIRC)-GHEnRREHIAISoLARBIIn-1-0ne,

225  6-{{S)-1-Isobutyi-pyrrolidin-3-ylaminoe)-2H-isoguinolin-1-one,

226  6-((S)-1-Cyclopropyimethyl-pyrrolidin-3-ylamino)-2H-isoquinolin-1-one,

227  6(5)-1-(3-Methyl-butyl)-pyrrolidin-3-ylaminol]-2H-isoquinolin-1-one,

228  6-((S)-1-Cyclohexylmethyl-pyrrolidin-3-ylamino)-2H-isoquinolin-1-one,

229  6-((S)-1-Cyclohexyl-pyrrolidin-3-ylamino)-2H-iscquinolin-1-one,

230  8-(8)-1-(4-Chloro-benzyi}-pyrrolidin-3-ylamino]-2H-isoquinoiin-1-one,

231 6-(8)-1-(3-Chloro-benzyl)-pyrrolidin-3-ylamino]-2H-isoquinolin-1-one,

232 6-[({8)-1-(2-Chiorg-benzyl)-pyrrolidin-3-ylamino}-2H-isoquinolin-1-one,

233 6-{(5)-1-(2,4-Dichloro-benzyl)-pyrrolidin-3-ylamino}]-2H-isoquinolin-1-one,

234  6-(8)-1-(3,5-Dichloro-benzyl)-pyrrolidin-3-ylamino}-2H-isoquinolin-1-one,

235 2-Chioro-N-{1-dimethylamino-meth-(E)-ylidens}-5-[(S)-3-(1-oxo-1,2-dihydro-
isoquinolin-G-ylamino)-pyrrolidin- 1-yimethyl]-benzenesulfonamide,

236  6-[(8)-1-(4-Methyl-benzyl)-pyrrolidin-3-ylamino]-2H-isoquinolin-1-one,

237  B-[(5)-1-(4-Trifluoromethyi-benzyl)-pyrrofidin-3-yiamino}-2H-isoquinolin-1-one,

238  6-((8)-1-Pyridin-4-ylmethyl-pyrrolidin-3-ylamino)-2H-isoquinolin-1-one,

238 6-((S)-1-Pyridin-3-yimethyl-pyrrolidin-3-ylamino)-2 H-isoquinolin-1-one,

240  8-((8)-1-Pyridin-2-yimethyl-pyrrolidin-3-ylamino)-2H-isoquinolin-1-one,

241 6-(S)-1-(4-Methanesulfonyl-benzyl)-pyrrolidin-3-ylamino}-2H-isoquinolin-1-one,

242  6-{(8)-1-(5-Fluoro-2-methanesulfonyl-benzyl}-pyrrolidin-3-ylamino}-2H-
isoquinclin-1-one,

243 B-((S)-1-Naphthalen-2-yimethyl-pyrrolidin-3-ylamino}-2H-isoquinolin-1-one,



226

6-((S)-1-Cyclopropylmethyl-pyrrolidin-3-ylamino)-2H-isoquinolin-1-one,

227 64(S)-1-(3-Methyl-buty1)-pyrrolidin-3-ylaminok2H-isoquinolin-1-one,

15228

6-((S)-1-Cyclohexylmethyl-pyrrolidin-3sgamino)-2H-isoquinolin-1-one, 229

6-((S)-1-Cyclohexyl-pyrrolidin-3-ylamino)-2H-isoquinolin-1-one, 230

64(S)-1-(4-Chloro-benzyl)-pyrrolidin-3-ylamino]-2H-isoquinolin-1-one,
24423@(E@ﬁlﬁ@p@aﬂ@@mt@mw@w@im@Mb}maqmnmﬂmﬁe

2450 1S bR e A TR T TG R i d one.

24620288 5)-1-{1-Methyl-1H-pyrazol-4-yimethyl)-pyrrolidin-3-ylamino}-2H-iscquinolin-
6- [(?) 1- (2 4-Dichloro-benzyl)-pyrrolidin-3-ylamino]-2H-isoquinolin-1-one,
234

2476-[BH{EES iﬁ]mkﬁemﬁ)@hmmbWﬂlmildbﬁ-&lammmﬁpzﬂhmnnemm-@me

23
240, S e RNy AR A egunelsfoge
2490 |§ddtﬁafmhi@vlafﬁmﬁ;@ﬂﬂwlrﬂ%ﬂﬁi@tﬁﬁﬂ%@mﬁ%dﬁ@ﬁwﬂﬁi@ e,
;.:z502gga;&(@,mmm@@%%hw@ki&w&@m%ﬂ@i@!érﬁ%;ﬂgpﬂsyéqgm;nm1_,on@,
2516- (@) Hepmmambrandint helry DopATRmREnAliHE "EH-isoquinolin-1-

252‘3”% f"—’ﬁﬁa {-Ethyl-propylj-azetidin-3-ylamino]-2H- ;soqumoim-“l -one,
yr|d|n -4-yImethyl-pyrrolidin-3-

2536 P/Iamln%% Ulﬁ)hn -I-one, 239
S AT AT BV RIS v R R BITEe. 240
25464(@{4—(@%@%—&&@}%&1ﬁf@&%&yﬂwpm&)ﬂi¢mmd)lumé one,

552 A R Soatine SRR B AR RRRS Fd>oa
2566- [(6;)(n@@mﬂmuWawmmﬁwmwmlmn@mmmo]-zH-
257  6-[1-(4-Chloro-benzyl)-azetidin-3-ylaminc]-2H-iscquinolin-i-one,

258 6-{1-(3-Chloro-benzyl)-azetidin-3-ylamino]-2H-isoquinolin-1-one,

259  &-[1-(2-Chioro-benzyl)-azetidin-3-ylamino]-2H-isoquinolin-1-one,

260  6-(1-Benzyi-azetidin-3-ylamino}-2H-isoquinolin-1-one,

261  2-Chioro-N-[1-dimethylaminc-meth-(E)-yliidene}-5-[3-(1-0xo-1,2-dihydro-
isoquinolin-8-ylamino)-azetidin-1-ylimethyil-benzenesulfonamide, or

262  6-[1-(4-Methyl-benzyl)-azetidin-3-ylaminc}-2H-isoquinolin-1-one,

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

acceptable salis.

In a further embodiment, the present disciosure refates to a compound independently
selected from the group of

286  7-Chloro-6-(piperidin-4-ylsulfanyl)-2H-isoquinolin-1-one,

288  7-Chloro-6-(piperidine-4-sulfonyi)-2H-isoguinolin-1-one, or

290  7-Chioro-6-(piperidine-4-sulfinyl)-2H-isoquinolin-1-one,

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

accepiable salts.



isoquinolin-1 -one, 243
6-((S)-1-Naphthalen-2-ylmethyl-pyrrolidin-3-ylamino)-2H-isoquinolin-1-one

, 26244
6-((S)-1-Naphthalen-1-ylmethyl-pyrrolidin-3-ylamino)-2H-isoquinolin-1-one
, 245 27

6-((S)-1-Pyrrolidin-3-ylmethyl-pyrrolidin-3-ylamino)-2H-isoquinolin-1-one,
246
in aGtl(SirlalisMathuh Linepyazolk 4iybaety hepyaotidinedrylaminah2tbisaguily

; olégé- ne, %g%
seleg i%?f'?ﬁ ﬂ@‘ﬁ%-@imethyl-pyrrolidin-S-yIamino)-2H-isoquinolin-l-one,
18 248i-(Isoquinclin-6-ylamino}-piperidine-i-carboxylic acid terl-butyl ester,

19 &Rl RSB et pH I M AR 2SO RO 0BGy ester,

20 6-[1s(3Thtdi-C-flvdronsémndyaipaseiidimgyiife]-2H-isoquinolin-1-one,

21 250 81kls{Zinen b 85&?&8%%‘@%%}5@@%%@%&& #ris0Gey! ester,
uinol n-1-one, 2516-(1-Isopropyl-azetidin-3-ylamino)-2H-isoquinolin-1-one,

22 25 3¢lEnauipipBrdayinanaii RYENHE R CRERMI A% RE-baty! ester,

23 6-(lsGyGlopraryimetarhazeticiaBylapinaiRt-igparinedin-1-one, 254
641-(3-Methyl-butylyazetidin-3-ylamino]-2H-isaquinolin-I-one, 255

25 o (RO AR SR AN SRR HSone, 256

26 6-(L-Cyclahmeylsazeiicin3¢/ganniop PHreogineclircarboey@5dcid tert-butyl ester,

33 4L NGBS A NEZ AN R YN ol-2H-Isoquinolin-1-one,

34 Isoguinolin-6-yl-methyl-piperidin-4-yl-amine,

35 Isoquinolin-6-yl-pyrrolidin-2-yimethyl-amine,

36 Isoquinolin-6-yi-pyrrolidin-3-yimethyl-amine,

37 (7-Chloro-isoquinolin-6-yl)-piperidin-4-yl-amine,

43 (1-Isopropyi-piperidin-4-y{)-isoquinolin-6-yl-amine,

44 Isoquinolin-6-yi-(S)-pyrrolidin-3-yl-amine,

45 Isoquinoiin-6-yi-(R)-piperidin-3-yl-amine,

47 Azefidin-3-yl-isoquinolin-6-yl-amine,

56 (1-Butyl-piperidin-4-yimethyl}-isoguinolin-6-yl-amine,

58 {(8)-1-Benzyl-pyrrolidin-3-yij-isoquinolin-6-yl-amine,

61. !sequéhoiin~8~yl-(8)~pyrmiidin—3—y!—amine

80 {1-Ethyl-piperidin-3-yl}-isoquinolin-6-yl-amine,

62 Isoquinolin-6-yl-piperidin-3-ylmethyl-amine,

83  Azetidin-3-yl-isoquinolin-6-yl-amine,

64 Isoquinolin-6-yi-piperidin-4-yl-pyridin-3-yimethyi-amine,

65 Benzyl-isoquinolin-6-yl-piperidin-4-yl-amine,

66 Isoquinolin-6-yi-piperidin-4-yl-pyridin-4-ylmethyi-amine,

67 Isoquinolin-6-yi-(R)-pyrrolidin-3-yl-amine,

68  (1-Ethyl-piperidin-4-yl)-isoquinclin-6-yl-amine,

69 Isoquinolin-6-yi-(1-propyi-piperidin-4-yl)-amine,

70 (1-Butyl-piperidin-4-yl}-isoquinolin-6-yl-amine,
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258 641-(3-Chloro-benzyp-azetidin-3-ylamino]-2H-isoquinolin-1-one, 259
6-[1-(2-Chloro-benzyl)-azetidin-3-ylamino]-2H-isoquinolin-1-one, 260

Wgé%%@&eﬁ %Q -azetidin-3-ylamino)-2H-isoquinolin-l-one, PCT/EP2I07 émém%

71
72
73
74
75
76
77
78
79
80
81
82

83

84
85
86
87
88
89
80
91
g2
93
o4
95
86
97
98
99
100

ro N41-dimethylamino-meth-(E)-ylidene]-5-[3-(1-0x0-1,2-dI
0- isoquinolin-6-ylamino)-azetidin-1-ylmethyl1-benzenesutfonamide, or
262 641-(4-Methyl-benzyl)-azetidin-Z&lamino]-2H-isoquinolin-1-one, or
their stereoisomeric and/or tautomeric forms and/or their pharmaceutically
acceptable salts. In a further embodiment, the present disclosure relates

tophpodmisinddisefddnippgelecteddndramiegyroup of
L IBERaRRIRRREA: aﬁéﬁa&ﬂtanyngi gbhinABKinaln:-1rene,

hloro-6-(piperidine-4-sulfo 2H-Isoq umolln 1-one, or

2@@9%??}@?@-@6&1 ekimedndi )@Pﬁf@ﬁrﬁhﬂ iUTiBRe, or their
steseqispRIpIS-2NI/qB s WanmRiiedQirapANgie el phgrmaneitically

acce able salts. 27 In a further embodimen ’?% resentdlsclosure

refd competindrRiRIU Ry SRS Woup of
184 WM@W&ﬁM}WWWWMQCId tert-butyl ester,

B T

{1-(3-Chioro-benzyl}-pi perad in-d-yil-isoguinolin-8-yvi-amine,

[1-(2-Chloro-benzyl}-piperidin-4-yi}-isoguinolin-6-yt-amine,
[1-(2.4-Dichloro-benzyl)-piperidin-4-yl]-isoquinolin-6-yl-amine,
{1-Benzyl-piperidin-4-yl)-isoquinolin-6-yl-amine,
2-Chloro-N-[1-dimethylamino-meth-(E)-ylidenel-5-[4-(iscquinolin-6-ylamino)-
piperidin-1-yimethyl}-benzenesulfonamide,
N-[1-Dimethylamino-meth-(E)-ylidene}-3-{4-(isoquinolin-6-ylamino)-piperidin-1-
yimethyl]-4-methoxy-benzenesulfonamide,

isoquinolin-6-yi-{ 1-(4-methyl-benzyl)-piperidin-4-ylj-amine,
Isoquinolin-6-yl-[1-(4-triflucromethyl-benzyl)-piperidin-4-yll-amine,
isoquinolin-6-yl-(1-pyridin-4-ylmethyl-piperidin-4-yl)-amine,
Isoquinclin-G-yl-(1-pyridin-3-yimethyl-piperidin-4-yl}-amine,
Isoquinolin-6-yl-(1-pyridin-2-yimethyi-piperidin-4-yl)-amine,
Isoquinciin-G-yl-{1-(4- methanesuifony! -benzyl}-piperidin-4-yij-amine,
[1-(5-Fluoro-2-methanesuifonyl-benzyl)-piperidin-4-yiJ-isoquinolin-6-yl-amine,
Isoquinolin-6-yi-[1-(4-trifluoromethanesulfonyl-benzyl)-piperidin-4-yl}-amine,
isoguinolin-6-yl-{1-naphthalen-2-yimethyl-piperidin-4-yi}-amine,
Isoquinolin-6-yl-(1-naphthalen-1-yimethyl-piperidin-4-yl}-amine,
isoquinoiin-6-yl-methyl-( 1-propyl-piperidin-4-yl)-amine,
{1-Butyl-piperidin-4-yl}-isoquinotin-6-yl-methyi-amine,
(1-lsobutyl-piperidin-4-yl)-isoquinolin-6-yl-methyl-amine,
(1-Cyclopropylmethyl-piperidin-4-yl-isogquinolin-6-yl-methyl-amine,
Isoquinolin-8-yl-methyl-{ 1-(3-methyl-butyl)-piperidin-4-yl]l-amine,
[soguinolin-6-yl-methyl-{1-(3,3,3-triflucro-propyl)-piperidin-4-yij-amine,
[1-{4-Chloro-benzyl}-piperidin-4-yil-isoquinolin-6-yl-methyi-amine,
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212-(Isoquinolin-6-ylaminomethyl)-pyrrolidine-1-carboxylic acid tert-butyl
ester, 223-(Isoquinolin-6-ylaminornethyl)-pyrrolidine-1-carboxylic acid

t ster, 23Isoquinolin-6-yl-methyl-(1-methyl-piperidi
W?é(%'ﬁz{?yoro isoquinolin-6-y1)-(1-methyl-piperidin-4-y1)- am|%eélr,)‘g"%%%Ii]%ﬁgg

264-(7-Chloro-isoquinolin-6-ylamino)-Piperidine-1-carboxylic acid
tert-butyl ester, 33Isoquinolin-6-yl-pig&¥idin-4-yl-amine,
34lsoquinolin-6-yl-methyl-piperidin-4-yl-amine,
35Isoquinolin-6-yl-pyrrolidin-2-yImethyl-amine,

101 36tsepiadivéeyi L byrrditifiBugdradippibngretidin-3-vlj-amine,

102 37? %@Hf&r@@%@%%@% RIPERiGin-4 v 3RS olin-6-yi-amin

opro yI piperidin-4 |soqumoI|n- -yl-amine,

103 44&@@@ HB G- mﬁﬁy BFY 33t elifiRe -yiHisoguinolin-6-yl-amine,
104 431594 g&t@ﬁmﬂ%ﬁ)mﬁ@ﬂm&;ﬁ@nﬂﬁﬁm
47Azetidin-3-yrisoguinolin-6-yl-amine,

105 SAEPERAIBIREH - S PEFAAIRBEHO RSt amine.

106 58((($u1y8@z@dhﬂy3wlbdi@aawﬁmmh@rhﬂ%yl amine,

o7 Sy S e

108  [1-{1-Ethyl- pr@pyi)-azeisdm B-y l-isog umoim-ﬁnyl ~arming,

109 (1-sobutyl-azetidin-3-yi}-isoquinclin-6-yl-amine,

110 (1-Cyclopropylmethyl-azetidin-3-yl}-isoguinolin-6-yl-amine,

111 Isoquinolin-6-yl-[1-(3-methyl-butyl}-azetidin-3-yll-amine,

112 isoquinclin-8-yl-[1-(3,3,3-triflucro-propyl)-azetidin-3-yl}-amine,

113 (1-Cyclohexylmethyl-azetidin-3-yl)-isoquinolin-6-yl-amine,

114 (1-Cyclohexyi-azetidin-3-yl}-isoquinolin-6-yl-amine,

115  [1-(4-Chloro-benzyl)-azetidin-3-yl}-isoguinolin-6-yl-amine,

116  [1-(3-Chloro-benzyl)-azetidin-3-yi]-isoquinolin-6-yl-amine,

117  [1-(2-Chloro-benzyl)-azetidin-3-yl}-isogquinolin-6-yi-amine,

118 |1 -(2,4~Déchloro—banzyt)~azeﬁdin~3~y§1-—isoquinélin—G-y!-amine,

118  (i-Benzyl-azetidin-3-yl}-isoquinoiin-6-yl-amine,

120 2-Chloro-N-[{1-dimethylamino-meth-(E}-ylidene]-5-{3-(isoquinolin-6-ylamino}-
azetidin-1-ylmethyll-benzenesulfonamide,

121 N-{i-Dimethylamino-meth-(E}-ylidene]-3-[3-(isoquinolin-6-ylaminoc)-azetidin-1-
yimethyl]-4-methoxy-benzenesuifonamide,

122  Isoquinclin-6-yi-[ 1-{(4-methyl-benzyl)-azetidin-3-yl}-amine,

123 isoquinolin-6-yi-{1-(4-trifluoromethyl-benzyl)-azetidin-3-yi]-amine,

124 Isoquinolin-8-yl-(1-pyridin-4-yimethyl-azetidin-3-yl}-amine,

125  Isoquinolin-6-yl-(1-pyridin-3-ylmethyl-azetidin-3-yl}-amine,

126  Isoguinolin-8-yi-(1-pyridin-2-yimethyl-azetidin-3-yl)-amine,

127  Isequinolin-6-yl-[1-(4-methanesuifonyl-benzyl)-azetidin-3-yl}-amine,

128 [1-(5-Fluoro-2-methanesulfonyl-benzyl)-azetidin-3-yll-isoquinclin-6-yl-amine,

129  Isoquinolin-6-yi-{ 1-naphthalen-2-yimethyl-azetidin-3-yl)-amine,

130 isoguinolin-6-yl-(1-naphthalen-1-yimethyl-azetidin-3-yi}-amine,
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62Isoquinolin-6-yl-piperidin-3-ylmethyl-amine,

63Azetidin-3-yl-isoquinolin-6-yl-amine,

% ole] q o in-6-yl-piperidin-4-yl-pyridin-3-ylmethyl-amine
enzyl- |soqumoI|n -6-yl-piperidin-4-yl-amine,

661soquinolin-6-yl-piperidin-4 yl pyridin-4-ylmethyl-amine,

671soquinolin-6-y1-(R)-pyrrolidin-3-yl23nine, 68(1-Ethyl-piperidin-4 yI)

isoquinolin-6-yl-amine, 69lsoquinolin-6-y1-(1-propyl-piperidin-4 yl) amine,

70(1-Butyl-piperidin-4-yl)-isoquinolin-6-yl-arnine, WO

131 2ddmwmmwmmtﬁ6$aﬁ Fsoquinolin-6-yl-amine,

132 711%0(%9??&'! frRiper ﬁ&@r{%’« 1Y RTINS 1 P-amme
clopropylme E{l plperldln 4yl)-Isoquinolin-6-yl-amine

133 7dmmm%ymi - eyrliging D)yt hlrasjidinamdlamine,
134 7445&99%&9@@ %M—a(&—%@@nﬂwwm&yp REAEI-4Ed ARG -amine
75(1- yclohexylmethyl erld MSO umoI|n6 Iamlne

135 7R AR R B TR e,

136  Isoquinolin-6-yl-[(R)-1- (2,3,5 tnﬂuoro—beﬂzyi) pyrmi:d n-3-yil-amine

T PCT/EP2007/611165

137 {(R)}-1-Butyl-pyrrolidin-3-vi}-isoguinolin-6-yi-amine,

138  {(R)-1-Isopropyl-pyrrolidin-3-yli-isoquinolin-6-yl-amine,

139  [{R)-1-(1-Ethyl-propyh-pyrrolidin-3-yil-isoguinolin-6-yl-amine,

140 ((R)-1-Iscbutyl-pyrrolidin-3-yl}-isoquinclin-6-yl-amine,

141  {(R)-1-Cyclopropylmethvl-pyrrolidin-3-yl)-isoquinolin-6-yl-amine,

142  Isoquinoclin-8-yi-(R)-1-(3-methyl-butyl)-pyrrolidin-3-yi}-amine,

143  Isoquinolin-6-yl-{(R)-1-(3,3,3-trifluoro-propyl)-pyrrolidin-3-yl}-amine,

144  {(R)-1-Cyclohexylmethyi-pyrrolidin-3-yl)-isoquinolin-6-yi-amine,

145  [(R)-1-(4-Chloro-benzyl)-pyrrolidin-3-yll-isoquinolin-6-yl-amine,

146  [(R)-1-(3-Chloro-benzyl)-pyrrolidin-3-vil-isoquinolin-6-yi-amine,

147  {({R)-1-Benzyl-pyrrolidin-3-yl-isequinolin-6-yl-amine,

148  [(R)-1-(3,5-Dichloro-benzyl)-pyrroldin-3-yil-isoquinolin-6-yl-amine,

149  2-Chloro-N-[1-dimethylamino-meth-(E}-ylidene}-5-[(R)-3-(iscquinolin-6-ylamino)-
pyrrolidin-1-yimethyll-benzenesulfonamide,

150  N-{1-Dimethylamino-meth-(E)-ylidene]-3-[(R)-3-(isoguinolin-6-ylamino)-
pyrrolidin-1-yimethyl]-4-methoxy-benzenesulfonamide,

151  Isoquinctin-8-yl-{{R)-1-(4-methyl-benzyl)-pyrrolidin-3-yll-amine,

152  Isoguinolin-8-yi-[(R)-1-(4-trifluoromethyl-benzyl}-pyrrolidin-3-yil-amine,

163 Isoquinolin-6-yvi-((R)-1-pyridin-4-ylmethyi-pyrrolidin-3-yl}-amine,

154  Isoguinolin-6-yl-({R}-1-pyridin-3-yimethyl-pyrrolidin-3-yl)-amine,

185  Isoquinolin-6-yi-((R)-1-pyridin-2-yimethyl-pyrrolidin-3-ylj-amine,

156  Isoquinolin-8-yi-[(R)-1-{(4-methanesulfonyi-benzyl}-pyrrolidin-3-yll-amine,

157  [(R)-1-(5-Fluoro-2-methanesulfonyl-benzyl}-pyrrolidin-3-ylj-isoquinolin-6-yl-
amine,

158 Isoquinolin-6-yi-((R)-1-naphthalen-2-yimethyl-pyrrolidin-3-yi)-amine

158  Isoquinolin-8-yl-[(R)-1-(2,3,5-triflucro-benzyl}-piperidin-3-yi}-amine,
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77[1-(4-Chloro-benzy1l)-piperidin-4-yl1-isoquinolin-6-0-amine,

78[1-(3-Chloro-benzy1l)-piperidin-4-yll-isoquinolin-6-y1-amine,

7 2-Chloro-benzyl)-piperidin-4-yl]-isoquinolin-6-yl-amine

?0%98% (?AE Dichloro-benzyp-piperidin-4-y1]-isoquinolin- 611PCT/| Fgo07/011165

81(1-Benzyl-piperidin-4-y1)-isoquinolin-6-yl-amine,

822-Chloro-N[1-dimethylamino-meth-&)-ylidene]-514-(isoquinolin-6-ylami

no)- piperidin-1-ylmethylFbenzenesulfonamide,

83N-[1-Dimethylamino-meth-(E)-ylidene]-344-(isoquinolin-6-ylamino)-PiPe
160 ridﬁfﬁlﬁlﬁfmﬁww@-diﬂmmmwyémieﬁéémm%muinoién~6—yi~am§ne

8 i 1a(
161 8@@%3?%?@%& f?r%ﬁ}h rome benzylgg gér%m 4§§ﬁ“aﬂm6inyel armin
162 861@'8)1&n&éhﬁi@wr(@wp%wmmgmhw%%@fﬁiﬁm -y1l)-amine,

163 87§§8&1&W&§W@ M{ﬁyﬁyﬂ%ﬁ Mﬁ&t@ﬁd -BipsIigirAy1)-amine,
8lsoquinolin-6-y1-(1-p n-2-ylmethyl- plper|d|n4 yl)-amine,
164 894%&%6%5@59?55@'@4%%%%9 #ﬁéﬁ%ﬁ%plpendm 4-y11-amine,

165 90{@%@5&&5@@ msthianesifonybbenayih)aipesiding-y1]-isoquinolin-6-}T

166 g 1 Lol BB A IR SHRha ORISR
167 nels@2isoglin6hyi-BiyL-({Fapithdlenidpipetiginpipefidimite;1)-amine,
168  Isoquinolin-6-y-{{R)-1-(3,3, 3-triflucro-propyl}-piperidin-3-ylj-amine,

169 {(R)-1-Cyclohexylmethyl-piperidin-3-yl}-isoquinolin-6-yl-amine,

170 [{R)-1-(4-Chioro-benzyl)-piperidin-3-yij-isoquinolin-t-yi-amine,

171 [(R)-1-(3-Chloro-benzyi)-piperidin-3-yl}-isoquinolin-6-yl-amine,

172 [(R)-1-(2-Chloro-benzyi}-piperidin-3-yi]-isoquinolin-6-yl-amine,

173 [(R)-1-(2 4-Dichloro-benzyl)-piperidin-3-yi}-isoquinolin-6-yl-amine,

174  {(R}-1-Benzyl-piperidin-3-yi)-isoquinolin-6-yl-amine,

175  [R)-1-(3,5-Dichioro-benzyl}-piperidin-3-vil-isoguinolin-6-yl-amine,

176  2-Chioro-N-[1-dimethylamino-meth-{E)-ylidene]-5-[(R)-3-(isoquinolin-6-ylamino}-
piperidin-1-yimethyl}-benzenesulfonamide,

177  N-[1-Dimethylamino-meth-(E)-ylidene}-3-[(R}-3-(isoquinolin-G-ylamino)-pipendin-
1-yimethyl]-4-methoxy-benzenesulfonamide,

178  Isoquinoclin-8-yl-[(R)-1-(4-methyl-benzyi)-piperidin-3-yl}-amine,

179  isoquinciin-6-yi-[(R)-1 —(4-irifi[10r0methyi~banzyi)-—piperidin~3~yi}-amine,

180  isoquinolin-8-yI-((R)-1-pyridin-4-yimethyl-piperidin-3-yl)-amine,

181 Isoguinolin-6-yl-({(R)-1-pyridin-3-yimethyl-piperidin-3-yi}-amine,

182  Isoguinolin-6-yi-((R)-1-pyridin-2-yimethyl-piperidin-3-yi)-amin,

183  Isoguinolin-6-yl-[(R}-1-(4-methanesulfonyl-benzyl)-piperidin-3-ylj-amine,

184  lIsoquinolin-6-yl-((R)-1-naphthalen-2-yimethyl-piperidin-3-yl)-amine,

185  Isoquinolin-6-yi-({R)-1-naphthalen-1-yimethyl-piperidin-3-yl)-amine,

186  [(R)-1-{(8)-2-Aminc-propyl)-piperidin-3-yl]-isoquinolin-G-yl-amine,

187  Isoguinolin-8-yl-({(R)-1-pyrrolidin-3-ylmethyi-piperidin-3-yl)-amine, or

188  Isoguinolin-8-yl-((R)-1-(R)-1-pyrrolidin-2-yimethyi-piperidin-3-yi}-amine,



2593Isoquinolin-6-y1-(1-naphthalen-1-ylmethyl-piperidin-4-y1)-amine,
94lsoquinolin-6-yl-methyl-(1-propyl-piperidin-4 yl) amine,
95(1-Butyl-piperidin-4-y1)-isoquinolin-6-yl-methyl-amine,
96(1-Isobutyl-piperidin-4 yl) isoquinolin-6-yl-methyl-amine,
97(1-Cyclopropylmethyl-piperidin-4-yl)gisoquinolin-6-yl-methyl-amine,
3098Isoquinolin-6-yl-methy111-(3-methyl-butyl)-piperidin-4 yl] amine,
991soquinolin-6-yl-methyl41-(3,3,3-trifluoro-propy1l)-piperidin-4-y1]-amine,

or tHOPH4:Ghigrarkenzy - pinatigiart yalrisoguiriofitheiy bathyleamioally
WO 2008/077552PCT/EP2007/011165 29

acCapEfIGGtAHSIN-6-y111-(2,3,5-trifluoro-benzyb-azetidin-3-y1Famine, 102
[11-(3-Chloro-2-fluoro-benzylyazetidin-3-ylkisoquinohn-6-sil-amine, 103

I el i e e T S

|soqumo i-6-yi-ami ne,
seimmmm@mﬁ!@'bil propyl-azetidin- 3 -yl)-amine,

287 %}? 9"(% g @d?g YHaseRuRARsb _Qdee«-‘! -carboxylic acid tert-butyl

prop -azetidin-3-y1)-isoquinolin-6-yl-amin
ester,

268  7-Chloro-8-{(S)-pyrrolidin-3-yisulfanyl}-isoquincline,

269 {Rac)-7-Chioro-6-(piperidin-3-visulfanyl)-isoquinoline,

270 (Rac)-6-(Azepan-4-ylsulfanyl)-7-chloro-isoguinoline,

271 {(Rac)-8-(Azepan-4-yisulfanyl)-7-brome-isoquinoline,

274  4-(7-Chloro-isoquinolin-6-yisulfanyl)-piperidine-1-carboxylic acid teri-butyi ester,
275  7-Chloro-6-(piperidin-4-ylsulfanyl}-isoquinoline,

276  4-(7-Propyl-isoquinolin-6-ylsulfanyl}-piperidine-1-carboxylic acid tert-butyl ester,
277  6-{Piperidin-4-ylsulfanyl)-7-propyl-isoquinoline,

278  7-Bromo-6-(piperidin-4-ylsulfanyl)-isoquinoline,

279  7-Chloro-6-{piperidin-4-ylmethylsulfanyl)-isoquincline,

280  7-Chioro-8-{piperidin-3-yimethylsulfanyl)-isoquinoline,

281  7-Broemo-8-(piperidin-3-yimethylsuifanyl)-isoquinoline,

282  7-Chioro-6-(pyrrolidin-2-yimethylsulfanyl)-isoguinoline,

283  7-Chloro-6-(pyrrolidin-3-yimethylsulfanyl)-isoquinoline,

284  7-Bromo-6-(pyrrolidin-3-yimethyisulfanyl}-isoquinoline,

291 7-Chloro-6-((8)-1-ethyl-pyrrolidin-3-ylsulfanyi)-isoquinoline,

292  7-Chloro-6-{(S)-1-propyl-pyrrolidin-3-ylsuifanyl)-isoguinociine,

293 6-((S)-1-Butyl-pyrrolidin-3-ylsulfanyl)-7-chloro-isoguinoline,

294  7-Chloro-6-((S)-1-isopropyl-pyrrolidin-3-yisulfanyl)-isoquinoline,

295  7-Chioro-6-((S)-1-isobutyl-pyrrolidin-3-ylsulfanyl}-isoquineline,

296  7-Chloro-6-((S)-1-cyclopropyl-methyl-pyrrolidin-3-yisulfanyl)-isoquinoline,
297  7-Chloro-6-{(S)-1-(3-methyl-butyl)-pyrrolidin-3-ylsulfanyl]-isequinotine,

298  7-Chloro-6-{(S)-1-(3,3,3-trifluoro-propyl)-pyrrolidin-3-yisulfanyl}-isoquinoline,
299  7-Chloro-6-((S)-1-cyclohexylmethyl-pyrrolidin-3-ylsulfanylj-isoquinoline,

300  7-Chioro-6-{((S)-1-cyclohexyl-pyrrolidin-3-ylsuifanyl}-isoquinoline,
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108 [1-0-Ethyl-propy1l)-azetidin-3-ylpsoquinolin-6-yl-amine, 109(1-1
sobutyl -azetidin-3-yl)-isoquinolin-6-yl-amine, 10110

opr pylmethyl -azetidin-3-yl)-isoquinolin-6-yl-amine,
W PCT/EP2007/011165
%Jf soqumolln -6-y141-(3-methyl-buty1)-azetidin-3- ylFammeCT EP2007/0111

112Isoquinolin-6-y141-(3,3,3-trifluoro-propyl)-azetidin-3-ylFamine, 113
(1-Cyclohexylmethyl-azetidin-3-y1)-ist&#juinolin-6-yl-amine, 114
(1-Cyclohexyl-azetidin-3-y1)-isoquinolin-6-yl-amine, 15115
[1-(4-Chloro-benzyl)-azetidin-311]-isoquinolin-6-yl-amine,

301 1IFGQN@F@*@RB(S)bwmiﬁ@eh@ﬂ'zﬂ)mrr%émr%ﬂ'ﬂ%‘fﬁ@aﬂﬂﬁ@%mﬁi""e

302 P?@?ﬁﬁ@lﬁf%ﬁ"? efzy My retidinsar lﬁgﬁ&féiﬁ -8-ykamingnddSuinoline,

1-(2,4-Dichloro-benzyl)-azetidin- isoquinolin-6-yl-amine,

303 1ﬁ9@hg>éﬁz§/1lﬁ%)eﬁrd%@ﬂmcr§%ﬁjm W%%UFJM@S%%% IHsoquinoiine,
304 2-Ehlarerbli- @@p@tﬁ@/@mmwﬁe%@mwmwﬁmnmmw

- azetidin-1- meth benzene

|
305 1 5ri#l-b TQWRJJ%%YT u% 2f§}{§{?r§%€a%umohne,
306 n@fim:ﬁw}atﬁu[@)az@lMhh&imeh@y&k%pwtb@d@r@eﬂs&ﬁaayl}émﬂiﬂmlEne

so7 L S AR AR SHER ..
dsma‘ihylamms -meth-(E)- viidene}- benzeﬁeswifanamrd@

308 3-[{S)-3-(7-Chloro-isoquinolin-6-yisulfanyt)-pyrrolidin-1-yimethyl]-N-[1-
dimethylamino-meth-(E)-ylidenel-4-methoxy-benzenesulfonamide,

309  7-Chioro-6-[(S)-1-(4-methyl-benzyl)-pyrrolidin-3-ylsulfanyll-isoquinoline,

310 7-Chloro-8-[(8)-1-{4-triflucromethyl-benzyl)-pyrrolidin-3-yisulfanyll-isoguincline,

311 7-Chicro-6-((S)-1-pyridin-4-yimethyl-pyrrolidin-3-yisulfanyl}-isoquinoline,

312  7-Chloro-6-((S)-1-pyridin-3-ylmethyl-pyrrolidin-3-yisulfanyl)-isoquinoline,

313 7-Chioro-8-((8)-1-pyridin-2-yimethyl-pyrrolidin-3-yisulfanyl}-isoquinoline,

314  7-Chloro-6-[(8)-1-{4-methanesulfonyl-benzyl)-pyrrolidin-3-yisulfanyl}-
isoquinoline,

315  7-Chloro-6-[(S)-1-(5-fluoro-2-methanesulfonyl-benzyl)-pyrrolidin-3-yisulfanyl}-
isoquinoline,

316  7-Chioro-8-[(8)-1-(4-irifluoromethanesulfonyl-benzyl)-pyrrolidin-3-ylsulfanyl}-
isoguinoling,

317  7-Chiocro-6-((8)-1-naphthalen-2-ylmethyl-pyrrolidin-3-yisulfanyl}-isoquincline,

318  7-Chloro-6-(1-ethyl-piperidin-4-ylsulfanyl)-iscquinoline,

319  7-Chloro-6-(1-propyi-piperidin-4-ylsulfanyl)-isocquinoline,

320 8-(1-Butyl-piperidin-4-ylsulfanyl)-7-chloro-iscquinoling,

321  7-Chloro-8-(1-isopropyl-piperidin-4-ylsulfanyl)-isoquinoline,

322 7-Chioro-6-(1-isobutyl-piperidin-4-yisulfanyl)-isoquinoline,

323 7-Chloro-8-(1-cyclopropyimethyl-piperidin-4-ylsuifanyl}-isoquinciine,

324  7-Chloro-6-[1-(3-methyl-butyl}-piperidin-4-ylsulfanyl]-isoquincline,

325  7-Chloro-6-[1-(3,3,3-irifluoro-propyl}-piperidin-4-yisulfanylj-isoquinoline,

328  7-Chloro-6-(1-cyclohexylmethyl-piperidin-4-yisulfanyl}-isoquinoline,

327 7-Chloro-6-{1-cyclohexyl-piperidin-4-ylsuifanyl)-isoguinoiine,
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124Isoquinolin-6-y1-(1-pyridin-4-ylmethyl-azetidin-3-y1)-amine,
125Isoquinolin-6-y1-(1-pyridin-3-ylmethyl-azetidin-3-y1)- amine

26lsoguinolin-6-y1-(1-pyridin-2-ylmethyl-azetidin-3-y1)-a 7
W soqum%ﬁ#G -y141-(4-methanesulfonyl-benzy1)-azetidin-3-y1 aElrﬁngwﬂllms

30128 [1-(5-Fluoro-2-methanesulfonyl-benzyl)-azetid

in-3-y11-isoquinolin-6-yl-am ine, 34

1291soquinolin-6-y1-(1-naphthalen-2-ylmethyl-azetidin-3-y1)-amine, 130

Isoquinolin-6-y1-(1-naphthalen-1-ylmethyl-azetidin-3-y1)-amine, WO
328 2008/0TTsS2HCF/EPQOBROEY)asBTidin-3-yisulfanyll-soquincline,

320 13ARH(P) 4 ﬁ%@%m&%%@ @%b%&iﬁlﬂ%ﬂ@&m Irsyhamiie,

132Isoquinolin-6-y1- rro -ylmethyl-azetidin-3-y1)-amine,

330 1%@6@%@@? ﬁzth qr@w}ramﬁﬁ%ﬁﬁﬂwagx&ﬁam Ka§%8mine,

331 LACRBRAIY B2y %Wﬁw&@ étﬁg@fm@"i%ﬁg?m{?&"’@l :
mine Squ|n0 In- y 10 me eudain- amine
332 S oHE BT LB BRI A A AR S araime,

333 13ﬁ@RbﬂoWEYLWE@%&wkmmpéneﬁﬁyﬁmm&ny] -isoquinoline,

334 13§%R?om %Og?? %%é‘%u'&u%ﬂa B as'a'%;? [3' p% cmwe 1-yimethyl]-N-[1-
dimethylamino-meth-(E)-ylidenel-benzenesulionamide,

335  3-[3-(7-Chioro-isoquinolin-6-yisulfanyi)-piperidin-1-yimethyl}-N-[1-
dimethylamino-meth-(E)-vlidene}-4-methoxy-benzenesulfonamide,

336  7-Chloro-8-[1-(4-methyl-benzyl)-piperidin-3-ylsulfanyij-isoquincline,

337  7-Chioro-6-[1-(4-trifluoromethyl-benzyl)-piperidin-3-yisulfanyl]-isoquinoline,

338  7-Chloro-6-(1-pyridin-4-yimethyl-piperidin-3-ylsulfanyl)-isoquinoline,

339  7-Chioro-6-(1-pyridin-3-yimethyl-piperidin-3-ylsulfanyl)-isoquinoline,

340  7-Chloro-6-(1-pyridin-2-yimethyl-piperidin-3-ylsulfanyl)-isoquincline,

341  6-Chiloro-7-(pyrrolidin-2-ylmethylsulfanyl}-isoquinoline,

342  7-Bromo-8-(1-ethyl-piperidin-4-ylsulfanyl)-isoguinciine,

343  7-Bromo-6-(1-propyl-piperidin-4-ylsulfanyi}-isoquinoline,

344  7-Bromo-6-(1-butyi-piperidin-4-ylsulfanyl}-isoquinoline,

345 7-Bromo-8-(1-isopropyl-piperidin-4-yisulfanyl)-isoquinoline,

346  7-Bromo-8-(1-isobutyl-piperidin-4-ylsulfanyl)-isoquinoline,

347  7-Bromo-8-{1-cyclopropylmethyl-piperidin-4-ylsulfanyh-isoquinoline,

348  7-Bromo-6-{1-(3-methyl-butyl)-piperidin-4-ylsulfanyil-isoquinoline,

349  7-Brome-8-[1-(3,3,3-trifluoro-propyl)-piperidin-4-ylsulfanyi-isoquino
line,

350 7-Bromo-6-(1-cyclohexylmethyi-piperidin-4-ylsulfanyl)-isoquinoiine,

351  7-Bromo-8-(1-cyclohexyl-piperidin-4-ylsulfanyl}-isoquincline,

352  7-Bromo-6-[1-(4-chloro-benzyl)-piperidin-4-ylsulfanyll-isoquinoline,

353  7-Bromoe-6-[1-(3-chloro-benzyl)-piperidin-4-ylsulfanylj-isoquinoline,

354  7-Bromo-8-{1-(2-chloro-benzyl)-piperidin-4-ylsulfanyll-isoquincline,

355  7-Bromo-8-[1-(2,4-dichloro-benzyl}-piperidin-4-yisulfanyl]-isoquinoline,

356  7-Bromo-8-{1-benzyi-pipendin-4-ylsulfanyll-iscquinocline,
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139[(R)-1-(1-Ethyl-propy1)-pyrrolidin-3-01-isoquinolin-6-yl-amine,
10140((R) 1-1sobutyl-pyrrolidin-3-y1)-isoquinolin-6-yl-amine,

41UR)-1-Cyclopropylmethyl-pyrrolidin-311)-isoquinolin-6-y
%4?? é‘oq'&?ﬁ%nn 6-y1-[(R)-1-(3-methyl-buty1)-pyrrolidin-3- y11£%g§0071013165

143Isoquinolin-6-y1-[(R)-1-(3,3,3-trifluoro-propy1)-pyrrolidin-3-ylkamine,
144((R)-1-Cyclohexylmethyl-pyrrolidir353-y1)-isoquinolin-6-yl-amine,
15145[(R)-1-(4-Chloro-benzy1l)-pyrrolidin-3-y1]-isoquinolin-6-yl-amine,
146[(R)-1-(3-Chloro-benzyl)-pyrrolidin-3-yll-isoquinolin-6-y1-amine,
357 147@R)reBRiTyRHruitinsbenzidbgieotineiypamiaeyll-isoquinoline,

358 ﬂ%—‘éﬁ?élé(%’-?&%‘ﬁ@&!ﬁf&%&ﬁi&%ﬁgﬂﬁ%ﬁaﬂbiﬁ%ﬂi&ﬂ&!m@@{h@%ﬂ%«:w1mda—
2- WWW@MMH@%E@W@W&H@WF@FS -(isoquinolin-6-yla
359 m'”%ﬁ@@ﬁﬁf@&%&ﬁs yimeiinsRens %@ﬂré 11ffhethy!]-N-dimethylamino-

|methylam|no meth-(E)-ylidene] -3- (|soqumolln -6-ylamino)-

pyrrBIRi B eﬁ'ﬁ‘@fﬁb%rﬁtﬁ%ﬁ% B8RS de,
360 1Sﬂamwmﬁﬂdﬁ@b&dmpewmr@m@nﬁwmhﬁwﬁammminalzne
el e PR e S G
362 2smmqamqmlmﬁ%m«ammwmmmwwmmndmavmmw}~
53 s%.ﬂ %in -6-y1-((R)-1-pyridin-3-ylmethyl-pyrrolidin-3-y1)-amine,
quino

IN-6-y14(R)-1-pyridin-2-ylmethyl-pyrrolidin-3-y1)-amine,
363 7-Bromo-6-]1-(d-trifluoromethanesulfonyl-benzyl}-pipendin- 4-yisu€fanyl}«-

isoguinoline,

364 7-Bromo-6-(1-naphthalen-2-ylimethyl-piperidin-4-ylsuifanyl)-isoquincline,

365 7-Bromo-6-(1-naphthalen-1-yimethyl-piperidin-4-ylsulfanyl}-isoquincline,

366  7-Bromo-8-[1-(1-methyl-1H-pyrrol-3-ylmethyl}-piperidin-4-ylsuifanyl}-
isoquincline,

3687  7-Bromo-6-[1-(1-methyl-1H-pyrazoi-4-yimethyl)-piperidin-4-ylsuifanyij-
isogquinoline,

368 7-Chloro-8-(1-ethyl-piperidin-3-ylsulfanyl)-isoquinoline,

368 7-Chloro-6-(1-propyl-piperidin-3-ylsulfanyl}-isoquinoline,

370 6-(1-Butyl-piperidin-3-ylsuifanyl)-7-chloro-isoquinoline,

371 7-Chloro-6-(1-isopropyl-piperidin-3-yisulfanyl)-isoquinoline,

372  7-Chioro-6-(1-isobutyl-piperidin-3-yisuifanyl}-isoquinoline,

373  7-Chioro-8-(1-cyclopropylmethyl-piperidin-3-yisulfanyl}-isoquincline,

374 7-Chloro-6-[1-(3-methyl-butyl)-piperidin-3-ylsulfanyl}-isoquincline,

375  7-Chloro-6-{1-(3,3,3-trifluoro-propyl)-piperidin-3-yisulfanyl]-isoquinoline,

376  7-Chloro-6-(1-cyclohexylmethyl-piperidin-3-ylsulfanyl)-isoquinoline,

377  7-Chiore-6-(1-cyclohexyl-piperidin-3-ylsuifanyl)-isoguinoline,

378  7-Chloro-8-{1-(4-chloro-benzyi}-piperidin-3-ylsulfanyil-isoquinocline,

379  7-Chloro-6- 1-(3-chlorc-benzyl)-piperidin-3-ylsulfanyi}-isoquincline,

380  7-Chloro-6-{1-(2-chloro-benzyl)-piperidin-3-yisulfanyl}-isoquinotine,

381 6-(1-Benzyl-piperidin-3-ylsulfanyl}-7-chioro-isoquinoline,

382  7-Chlore-8-[1-(3,5-dichloro-benzyl)-piperidin-3-visulfanvil-isoquinoline,



156Isoquinolin-6-y1-[(R)-1-(4-methanesulfonyl-benzyl)-pyrrolidin-3-y11l-a
mine, 157
[(R)-1-(5-Fluoro-2-methanesulfonyl-benzy1)-pyrrolidin-3-ylPsoquinolin-6-yl
- 30amine,
158Isoquinolin-6-04(R)-1-naphthalen-2gImethyl-pyrrolidin-3-y1)-amine,
159Isoquinolin-6-y1-[(R)-1-(2,3,5-trifluoro-benzy1)-piperidin-3-y1Famine,
WO 2008/077552PCT/EP2007/011165 31
383160{(E)dr3s0blorockitueriedipnaylirpipgiditaB il biseddinolinigrgkiaminge] 1-

16%@3’@@%%@4@@ f‘nﬁ %an%%z‘ﬁ?p%sr‘r’é z’?in]ylsoqumolln 6-0-ami
384ne ﬁ&(@ﬂfﬁmﬁmmﬂﬂm—a—y@uﬁeqwhhplpﬁﬁayhawmethyﬂg SN-[1-

163]s olin-6- y14 R)

51 W%Qﬂ pr|p§r|d é?&% um In- 6%}%%%%%3“%%%%
38s165’«@)mmsnetawmemwhbmuﬁa@iwrﬁeqﬁL&f@w@-fsoqu inoline,

16
T

38716§w@r@oﬁr£-@- (s BuhmRsddh xyi%‘iﬁavaﬁ%qwgﬂﬁﬁem
38810368(RIsLeCyclonexdmsliknipepiliardinlsisesumalin-Gybamiiee,

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

accepiable salfs.

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

Esoquino&iné substitution pattern is numbered according to IUPAC nies:

4 5
U
N 7
5 =
i 8

Al references to “compound(s) of formula (I)” hereinafter refer to compound(s) of the
formuia (1), (11, (I, (11" and (IV) as described above, and their pharmaceutically
acceptable salts, and/or {o their sterecisomeric forms, polymorphs and solvates.
Physiologically functional derivatives as described herein are also included.

Pharmaceutically accepiable saits of compounds of the formuia (1) mean both their
organic and inorganic salis as described in Remington's Pharmaceutical Sciences
(17th edition, page 1418 (12985)). Because of the physical and chemical stability and

the solubility, preference is given for acidic groups inter alia to sodium, potassium,



170[(R)-1-(4-Chloro-benzyl)-piperidin-3-ylpisoquinolin-6-yl-amine,
171[(R)-1-(3-Chloro-benzyl)-piperidin-3-ylJ-isoquinolin-6-yl-amine,
172[(R)-1-(2-Chloro-benzyl)-piperidin-3-y11-isoquinolin-6-yl-amine,
173[(R)-1-(2,4-Dichloro-benzyl)-piperidin-3-ylpisoquinolin-6-0-amine,
15174((R)-1-Benzyl-piperidin-3-y1)-is@juinolin-6-yl-amine,
175[(R)-1-(3,5-Dichloro-benzyp-piperidin-3-ylkisoquinolin-6-yl-amine, 176
2-Chloro-N-[1-dimethylamino-meth-(E)-ylidene]-5-[(R)-3-(isoquinolin-6-yla
calciumaing merimilny| swithy eierencess inamiae basicigroups inter alia to salts of

mai@f c% g%%mﬁ%%g?ﬁ“@s&bﬁ% &'&?Wﬁhﬁc[@?@?mw%ﬂ!& SrdIcRIR acid,

erl 4-methoxy-benzenesulfonamide,

hyémig@q@fq@,@@fym@nq_mm a%§rﬁ%gﬁ§ﬁ?>§g%fgﬁﬁﬁg sulfonic acids,

for &%@%Q% ki - %H&ﬂﬁ%ﬁﬂ@ﬁ@ybm@@ﬁ@t@ﬁ)@dmmé’s}/lpamlne
180Isoquinolin-6-y1 éR) -1- pyrldln -4- yImeth erld n-3-

methay Qﬁ‘ﬁi% RGRART- 13§S;ﬁ B850 &fﬁ (5, %‘%ﬁﬁn@ uconates, and
sa?i@@?—ﬁﬁ‘lﬁ'ﬁﬂa'ﬂ‘@no@ﬂéh.(@)bh@&@@ﬂe&r}dmgﬂw&m@er”ﬁhefpm‘;)waﬁmn of

183| lin-6- h If
- e T e B
capé@@l@@@élﬁ&lﬁﬁﬁ@i@#(ﬂb}d!mﬂpgmsa sErdorathyb i ﬁr(‘sa}@ﬁm in & manner
know%%gR)sé‘lﬁézcc@ﬁrpﬁgﬁrpég Q—)é'%?é%@’%{}ré”n’)lﬁd&%{m@aﬁdh %%'ﬂé@’ 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, ethanclamine, diethanolarmine or triethanolamine,
trometamol or else basic amino acids, for example lysine, ornithine or arginine. Where
the compounds of the formula (1) have basic groups, stable acid addition salts can also
be prepared with strong acids. Suitable pharmaceutically acceptable acid addition salts
of the compounds of the disclosure are salts of inorganic acids such as hydrochloric

acid, hydrobromic, phosphoric, metaphosphoric, nitric and sulfuric acid, and of organic
acids such as, for example, acetic acid, benzenesulfonic, benzoic, citric,
ethanesulfonic, fumaric, gluconic, glycolic, isethionie, lactic, lactobionic, maleic, malic,

methanesulfonic, succinic, p-toluenesulfonic and tartaric acid.

Salts with a pharmaceutically unacceptable anion such as, for example,
trifluoroacetate likewise belong within the framework of the disclosure as useful
intermediates for the preparation or purification of pharmaceutically acceptable saits

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

The term “physiologically functional derivative” used herein refers to any

physiclogically tolerated derivative of a compound of the formula (1) of the invention, 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 (1) or an active

metabolite thereof.



30187Isoquinolin-6-y1-((R)-1-pyrrolidin-3-ylmethyl-piperidin-3-y1)-amine,
or
188lsoquinorin-6-y14(R)-1-(R)-1-pyrrolidin-2-ylmethyl-piperidin-3-y1)-amin
e, 32 or their stereoisomeric and/or tautomeric forms and/or their
pharmaceutically acceptable salts. In azgirther embodiment, the present
disclosure relates to a compound independently selected from the group
of 267(S)-3-(7-Chloro-isoquinolin-6-ylsulfanyl)-Pyrrolidine-1-carboxylic
PhyaaitbtgcabytylesienaP88rivatives include prodrugs of the compounds of the

SR SNSRI, G, fam. sul. 199442
57-@&@@9@@@9@@%@@ rﬁmyt;o'ﬁzgpﬂm(gi\ygdq@ @th_md of the disclosure,
T e S et carboeyic aci

tert-butyl ester, 2757-Chloro-6-(piperidin-4-ylsulfanyl)-isoquinoline, 276

-fhe%é%r&’s@@ﬂe@%w@am&mwfw@mﬂau@iras,—@ngﬁrl@{wlig BEaHRYY
ester, 277 6-(Piperidin-4 ylsulfanyly7-propyl-isoquinoline, 278
of thels SaBsgmpsirdiRraisuitieh iyaketiuaeareaispe racemic mixiures, pure

enaittiohlere-Snbinasdindrybre ndsiianybsigasidnpline,

The compounds of the disclosure may also exist in various polymorphous forms, for
example as amorphous and crystaliine 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 radicais or substituents may occur more than once in the compounds of the formula
(), they may all, independently of one another, have the stated meaning and be

identical or different.

The terms (C4-Cojalkyl, (C1-Cg)alkyl, (Cq1-Cgalkyl, (C4-Cg)alkyl and the
corresposponding alkyvlene substituents are understood as a hydrocarbon residue
which can be linear, i.e. straight-chain, or branched and has 1,2, 3,4, 5,8, 7or 8
carbon atoms, respectively. This also applies if an alkyl group occurs as a substituent

on another group, for example in an atkoxy group (O-alkyl), S-alkyl or a -O(C -
Cgalkylene-O-, an alkoxycarbonyl group or an arylalkyl group. Examples of alky!

groups are methyl, ethyl, propyl, butyl, pentyl or hexyl, the n-isomers of all these
groups, isopropyl, isobutyl, 1-methylbutyl, isopentyl, neopentyl, 2 2-dimethyibutyl, 2-
me_athyipenty!, 3-methyipentyt, isohexyl, sec-butyl, tert-butyl or tert-pentyl. Alkyl or
alkylene groups may - if not otherwise stated — be halogenated once or more, e.g.
alkyl groups may be flucrinated, e.g. perfluorinated. Exampies of halogenated alkyl
groups are CF3 and CHpCF3, OCF3, SCF3, or -O-(CF2)2-0O-.

Alkenyl are, for example, vinyl, 1-propenyi, Z-propenyl (= aliyl), 2-butenyl, 3-butenyi, 2-
methyl-2-buteny!, 3-methyl-2-butenyl, 5-hexeny! or 1,3-pentadienyi.



10

15

20

25

30

280 7-Chloro-6-(piperidin-3-ylmethylsulfanyl)-isoquinoline,
2817-Bromo-6-(piperidin-3-ylmethylsulfanyl)-isoquinoline,

-Chlaro-6-(pyrrolidin-2-ylmethylsulfanyl)-isoquinoline,
Wé%é%%f%' ?(pyfrolidin-3-ylmethylsuIfanyl)-isoquinoline, 284%%%\]@2%mlM‘ES

7-Bromo-6-(pyrrolidin-3-ylmethylsulfanyl)-isoquinoline,
2917-Chloro-6-((S)-1-ethyl-pyrrolidin-33ylsulfanyl)-isoquinoline, 292
7-Chloro-64(S)-1-propyl-pyrrolidin-3-ylsulfanyl)-isoquinoline,
29364(S)-1-Butyl-pyrrolidin-3-ylsulfany1)-7-chloro-isoquinoline, 294
7-Chloro-64(6)-1-isopropyl-pyrrolidin-3-ylsulfanylyisoquinoline,

Alky2 S RTG53 IRORUVA-RYEIQURIN - - psdiany =ispauinglines 28 tynyl.
-Chloro-6-0)-1-cyclopropyl-methyl-pyrrolidin-3-ylsulfanylyisoquinoline,
2977-Chloro-6-[(S)-1-(3-methyl-buty1)-pyrrolidin-3-ylsulfanyl1}-isoquinoline

Haiogen means fluoro, chioro, bromo or iodo.
987-Chloro-6-[(6)-1-(3,3,3-trifluoro-propyl)-pyrrolidin-3-ylsulfanyll-isoquin
oline,

(C3-2%%?%9?@g@&mgmbmmtgwmmakﬁngsﬁuml)@Lsﬁqmiﬁcriiﬁ@
, - -64(6)-1-cyclohexyl- idin-3- i inoli
carbggwggg%@fég{p@g %&@%ﬁgﬁ’ggﬁé'sg%‘e%&s',s 83';&% l%%?%?‘@;?(ylg%biwowhich

can also be subsiituted and/or contain 1 or 2 double bounds (unsaturated cycloalkyl
groups) like, for example, cyclopentenyl or cyclohexenyl can be bonded via any carbon

atom.

A (Cg-C1plary! group means an aromatic ring or a ring system which comprises two

aromatic rings which are fused or otherwise linked, for example a phenyl, naphthyl,
biphenyl, tetrahydronaphthy!, alpha- or beta-tetralon-, indanyl- or indan-1-on-yi group.
A preferred (Cg-Cqg)aryl group is phenyl.

A (C5-Cqp)heterocyclyl group means a mono- of bicyclic ring system in which one or

more carbon atoms can be replaced by one or more heteroatoms such as, for example
1, 2 or 3 nitrogen atome, 1 or 2 oxygen atoms, 1 or 2 sulfur atoms or combinations of
different heterc atoms. The heterocyciyl residues can be bound at any positions, for
example on the 1-position, 2-position, 3-position, 4-position, 5-position, &-position, 7-
position or 8-position. (C5-C 1g)heterocyciyl groups may be (1) aromatic [= heteroary!

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

Suitable {Cg-C1p)heterocyclyl group include acridinyl, azocinyl, benzimidazolyl,

benzofuryl, benzomarpholinyl, benzothienyl, benzothiophenyl, benzoxazolyl,
benzthiazolyl, benztriazolyl, benztetrazolyl, benzisoxazolyl, benzisothiazolyl,
carbazoly, 4aH-carbazolyl, carbelinyl, furanyl, quinazolinyl, quinolinyl, 4H-quinolizinyl,
guinoxalinyl, quinuclidinyl, chromanyt, chromenyl, chromen-2-onyl, cinnoliny!,
decahydroquinolinyl, 2H,6H-1,5,2-dithiazinyl, dihydrofuro[2,3-bj-tetrahydrofuran, furyl,
furazanyl, homomorpholinyl, homopiperazinyl, imidazolidiny!, imidazolinyl, imidazolyl,
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3017-Chloro-6-[(S)-1-(4-chloro-benzy1l)-pyrrolidin-3-ylsulfanyll-isoquinolin
e, 302
W&%Q}IS%%SGS%(S)-1-(3-chIoro-benzyl)-pyrrol|d|n-3-ylsulfanyll-|sP9C lfl}.}}rll’%(l)!{???di_llﬁs

7-Chloro-6-[(S)-1-(2-chloro-benzy1)-pyrrolidin-3-ylsulfanyl]-isoquinoline,
3047-Chloro-6-[(S)-1-(2,4-dichloro-beagyl)-pyrrolidin-3-ylsulfanylkisoquin
oline, 5305 64(S)-1-Benzyl-pyrrolidin-3-ylsulfany1)-7-chloro-isoquinoline,
306

1H-i7d8htdyh-BidgB) vl - (BBitichipiodusyiz Wdtpydolidins8bdeatifumpbyt Segthinotnanyl,

corlil sendoin, qnolt snasinoly ensiSseel sotiarslt.
isoxazalyl aneethgiavincapdmaeinyicstenissaiEamiiiondnsgediazolyl, 1,2,3-

HOMG
cxad?%jlﬁsﬁ)ﬁ,ﬂc;%%%}@?qﬂm@U§x§t¥§25f?1r,‘ﬁ1,%’,@¥6%@&éi?4!rBQH?zﬂia‘&i :
10d|methylamlno-me_th-_(l'_i)-i/l|dene]-4-m_e_hoxy-benzenesul onamide, 30
Gxa@j@h@fazglﬁg‘)yi_?yr fﬁ@@r‘m’ b@ﬁ%@ﬁ%ﬁﬁ%ﬂ@%@@lﬁ%ﬁ%ﬁ@’Er
phertkfiazinyl, phenoxathiinyl, phenoxazinyl, phthalazinyl, piperazinyl, piperidiny},
oroliGy] A SR ioromethy-heny - pynqchns ylsufanyFisequin,

pyridddArt ChlotdeBr((S)yliduysidinedey|petiydipydaidias3ny suldnstibise ouimialiny,
p"”@i’ﬁ'&‘ﬁfg%‘;’é-&‘gi? e (AR et e U T R

tetragydroisoquinolinyl, tetrahydroquinolinyl, 8H-1,2,5-thiadazinyl, thiazolyl, 1,2,3-
thiadéﬁﬁ?tg@giﬁﬁ!Qfﬂiéé@ékﬁﬂjﬁjQiﬁiﬂmtpﬂé‘?ﬂmgmﬂf&%@%@ﬁiﬁ%‘i’é&olyé,
tetrazaiyhiBRd-sard)eny 4 Rysid sanrsmathdan ) dyarsh drugidub ikiapyl stands
bothIBORIRAING.1Biényl. Furyl stands both for 2- and 3-furyl. Also included are the
come N e e b pansss B et P i iy

7-Chloro-6-[(S)-1-(4-trifluoromethanesulfonyl-benzy1)-pyrrolidin-3-ylsulfan

Subé’tl'}(uﬁg u%ﬂc{@éa—(}g gyheterocyclyl residues can occur on free carbon atoms or on

nitrogen atoms.
Preferred examples of (C5-Cqg)heterocyclyt residues are pyrazinyl, pyridyl,

pyrimidinyl, pyrazolyl, morpholinyl, pyrrolidinyl, piperazinyl, piperidinyl, thienyl,

benzofuryl, quinolinyl, tetrazolyl and triazolyl.

(Ce-Cqplary! and (Cs-Cqgiheterocycly! groups are unsubstituted or, if nof stated

otherwise, substituted one or more times, preferably one to three times, by suitable
groups independenily selected from halogen, OH, NOp, N3, CN, C(0)-(C1-Cg)alkyl,

C(O){(C1-Cgaryl, COOH, COO(C1-Cglalkyl, CONHo, CONH(C{-Cg)alkyl, CON[(C4-
Celalkyllz, (C3-Cgicycloalkyl, (Cq-Cglatkyl, (C1-Cg)alkylene-CH, (C1-Cgalkylene-
NHg, (C4-Cglalkylene-NH(C1-Cgalkyl, (C¢-Cg)alkylene-N[{C4-Cg)alkyllz,
(Co-Cglalkenyl, (C2-Cglalkynyl, O-(C4-Cg)alkyl, O-C{O}-(C1-Cglalkyl, PO3H2, SO3H,
SOg-NHp, SONH(C1-Cglalkyl, SOoN[(C4-Cglalkylly , S-(C1-Cglalkyl;SO-(C1-
Cglalkyl, SO2-(C1-Cg)alkyl, SO2-N=CH-N[(C1-Cg)alkylls,
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7-Chloro-64(S)-1-naphthalen-2-ylmethyl-pyrrolidin-3-ylsulfanyl1)-isoquinoli
whie 3187- (_Zhloro 6-(1-ethyl-piperidin-4-ylsulfanyl)-isoquinoli
12"3 ]] P CHr0-6- -(1-propyl-piperidin-4-ylsulfanyl)- |squ|nollnel%ggg%ﬁmmnm
6-(1-Butyl-piperidin-4-ylsulfanyl)-7-chloro-isoquinoline,
3217-Chloro-6-(1-isopropyl-piperidin-#tylsu)fanyl1)-isoquinoline,
3227-Chloro-6-(1-isobutyl-piperidin-4-ylsulfanyl)-isoquinoline, 323
7-Chloro-6-(1-cyclopropylmethyl-piperidin-4-ylsulfanyl)-isoquinoline,
C(NI2H7C Hitig, it -(S-me ity Sineridinlt iz ulhyliigotfuinbimeikvi,

NH @@@g h&)rg) % (3,3,3-trifluoro-propy1)-piperidin-4-ylsulfanyli-isoquinoli
NH- §dg?kq%@t§s é;ﬁwlwq@gm@ga@nﬂww‘@q% %WF&W N(C1-

ro-6-(1-cyclohexyl-piperidin-4-ylsulfanyl)- |soqumo||ne 34 328
Cplaflogfidkd-631- %MbjﬁgﬁzﬁWWh@Wﬁdé@W@ﬁl%ﬂqwnollne 329

7-Chloro- g{l %\ﬁ{ iperidin-3-ylsulfanyll-isoquinoline, 330
N(CWQCCC,@A (?é E @Jé g iperidin-3-ylsulfanyll-isoquinoline,
{CS-Q%Ya@hImWM@@NQ@{DWD pipELislin-gydslifanylFisoquinoline,

5332 6-(1-Benzyl-piperidin-3-ylsulfanyl)-7-chloro- |soqumollne
O-(C1-Cglalkylene-(Cg-Caplarvl, (Cx- C"g(}{ heterocyclvi,
{Cq-Cglalkylene-(Cs-Cqgiheterocyclyl, O-(Cq1-Cglalkylene-(Cs-Cqglheterocyclyl,
wherein the (Cg-C 4g)aryi or {Cs-Cqpiheterocyclyl may be substituted one to 3 times
by a group independently selected from halogen, OH, NO3, CN, G-{C4-Cgalkyi, (Cq-
Cglalkyl, NHo, NH(C4-Cglalkyl, N[(Cq-Cglalkyllp, SO2CH3, COOH, C(O)0O-(C+-
Cglalkyl, CONHg, (C4-Cg)alkylene-0-(C 1-Cg)alkyt, {C1-Cglalkylene-0O-(Cg-Cqp)aryl,
0-{C4-Cg)atkyiene-(Cg-C1p)aryl; or wherein (Cg-Cqpg)aryl is vicinally substituted by a
0-(C1-C4lalkylene-O group whereby a 5-8-membered ring is formed fogether with the

carbon atoms the oxygen atoms are attached fo. Aryl or heterocyclyl substituents of

(Ca-Cqp)aryl and (C5-Cqg)heterocyciyl groups may not be further substituted by an

aryl or heterocyclyl containing group.

Preferred substituents for (Cg-C1p)aryl groups are (C1-Cglalkyl, G-(C4-Cg)alkyi,
O-phenyl, phenyl, C(CY0O-(C4-Cg)alkyl, C(O)OH, C(O}-(C1-Cq)alkyl, halogen, NOg,
SQoNHs, CN, 809-(C1-Cglalkyl, SO5-N=CH-N[(C1-Cg)alkyllz, NH-SO2-(C4-
Cylalkyl, NHo, NH-C(0)-(C1-Cyjaikyl, (C3-Cgleycloalkyl, (C4-Cglalkyl-OH,
C(O)N[(C1-Cy)alkyl]z, CONH(C¢-Cg)alkyl, C{O)NH2, N{(C1-Cglalkylis, (C1q-
Ca)alkyiene-(Cg-Cqgjaryl, wherein the (Cg-Cqg)aryt may be further substituted one to
three times, preferably once, by (C4-C4)alkyl, (C1-Cg)alkyiene-0-{C4-Cg)alkyl,
{Cs-C1g)aryl O-(C4-Cglalkyl-(Cx-Cqplaryl, or may be vicinally substituted by a
0-(C1-Cg)alkylene-C group whereby a 5-8-membered ring is formed together with the
carbon atoms the oxygen atoms are attached to. More preferred substituents for {Cg-

Capyaryl are halogen, CN, phenyl, O-phenyl, NH-C(O)-(C1-C4)alky! especially
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333
7-Chloro-6-[1-(3,5-dichloro-benzy1)-piperidin-3-ylsulfanylPsoquinoline,
334 -
WD Eik %7-55213-(7-chloro-isoquinoIin-6-ylsuIfanyl)-PiPeridin-ll-)y%%%W-wﬁés
- dimethylamino-meth-(E)-ylidenekbenzenesulfonamide,
3353-[3-(7-Chloro-isoquinolin-6-ylsuli@y1)-PiPeridin-1-ylmethylkN11-
10dimethylamino-meth-(E)-ylidene]-4 methoxy-benzenesulfonamide, 336
7-Chloro-611-(4-methyl-benzylypiperidin-3-ylsulfanyll-isoquinoline,
NH-GEYF o B 1-1G4- il mkghespetibin £(0)dipegd(h-3-Sisalaipstssiiin CHa

lin : :
or CBaRT - GioRle PR Al ReriRrdia: RORA Sedalivrscialy
- -G£l Ryrisins I methy o iperigaRg Y sediseid iy inpline:.-
ngﬁg O%%%%%%in-lylrﬂ%fpiéZrié‘%- -ylsulfan%?figgquinoline,
N[(C8iB18-Chloro-7-(pyrrolidin-2-yImethylsulfanyl)-isoquinoline, 342
7-Bromo-6-(1-ethyl-piperidin-4-ylsulfany1)-isoquinoline,
3437-Bromo-6-(1-propyl-piperidin-4-ylsulfanyl)-isoquinoline, 344
In mZrBrorpsiiBads mityhpl peddirs dbgswibsiingis cquibslinsated in the 2-position, the
57. R i seauinaline.
B e G pferrea.
phe*’vﬁww@(&%%b‘ﬁé??#ﬂé{ﬁ%6)(;%@%1@%%%9@@0%@%%@; 34pposition,
2,5-doBIRIM ot b Semethy ki KyiksRiBerdinsdirsanyiiteoquineling carrdfg three

7-Bromo-641-(3,3,3-trifluoro-propyl)-piperidin-4-ylsulfanylFisoquin
substituents the substituents can tg)e Ig%:/age% E)n 2,3,4-5))(/335110?’1, %,3,5-gos:t?on, 2,3,6-

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

The above statements relating to phenyl groups correspondingly apply to divalent
groups derived from pheny! groups, i.e. phenylene which can be unsubstituted or
substituted 1,2-phenylene, 1,3-phenylene or 1,4-phenyiene. The above statements
also correspondingly apply to the aryl subgroup in arylalkylene groups. Examples of
arylalkylene groups which can aiso be unsubstituted or substituted in the aryl subgroup
as well as in the alkylene subgroup, are benzyl, 1-phenylethylene, 2-phenvlethylene, 3-
phenylpropylene, 4-phenylbutylene, 1-methyl-3-phenyil-propylene.

Preferred substituents for (Cg-C4g)heterocyclyl groups are (Cq-Ca)alkyl,
0-(C4-Cyalalkyl, (C4-Ca)alkylene-phenyl, halogen, (C4-Cglalkylene-O-(C4-Cg)alkvl,
(Cs-Cqg)heterocyclyl, (C1-Cq)alkylene-N[(C4-Cglalkyllp, or (Cg-Cig)aryl, wherein the
(Cg-Cqp)aryl may be further substituted by (C4-Cg4)alkyl, O-(C1-Cg)alkyi, halogen,
(C41-Cy)alkylene-O-{C4-Cglalkyl, O-(C1-Cglalkyl-(Cg-Cplaryl, or may be vicinally
substituted by a 0-(C1-Cy)alkylene-O group whereby a 5-8-membered ring is formed

together with the carbon atoms the oxygen atoms are attached to. More preferred
substituents for (Cs5-C qg)heterocyclyl groups are (C1-Cgq)alkyl, halogen or phenyl,

wherein the phenyl may be further substituted one to three times, preferably once, by
halogen, (C4-Cg)alkyl or O-(C1-Cglalkyl.



25line, 350 7-Bromo-6-(1

-cyclohexylmethyl-piperidin-4-ylsulfanyl)-isoquinoline, 3517-Bromo-6-(1

-cyclohexyl-piperidin-4-ylsulfanyl)-isoquinoline, 352 7-Bromo-6-[1

-(4-chloro-benzyp-piperidin-4-ylsulfanylPsoquinoline, 3537-Bromo-6-[1

-(3-chloro-benzyl)-piperidin-4-ylsulfangll-isoquinoline, 30354

7-Bromo-6-[1 -(2-chloro-benzy1l)-piperidin-4-ylsulfanylpsoquinoline,

3557-Bromo-6-[1 -(2,4-dichloro-benzyp-piperidin-4-ylsulfanyli-isoquinoline,
The3Ee#rBrambbdfbraehgybptijeddta-df yiSgitny Enikagdidolne jpleterocyclyl

2008/077552PCT/EP2007/011165 35 357 fR4 Ro. R
9rOURR O IGRBRER M Be RS Bt S TE R ine "2 R3: Ra.

Rs, #38 é: n, m, L and p as described above.
hloro-544 %7 bromo- |soqumoI|n -6-ylsulfanyl)-piperidin-1-ylmethyli-N141-di

methylaminometh-(E)-ylideneFbenzene-sulfonamide,

Theep?ggédhz{’ c@ojﬁ{ ﬁ%?%'r%oéﬁgo 2 ﬁgg%‘}ﬂé &%5%@731&%@%8%5 E‘(ﬁ'gﬂ%‘?or

hylamino- met dene-4-methoxy benzene-sulfonamide, 360

‘ihemmwmamsqaﬂvuﬂ@@ﬁﬂahiﬂ palie Andieimi- ArollesiaPYss @oline,

phaﬁﬁé&e%@%fﬁm@(ﬂ@é@n%ﬁ@e@xh@@@@@Bﬂmeyd;wﬁgamadgczﬁummuza 0
362 7-Bromo-6-[1

andips Wigd ehameranbselio AFEBRIBRIE- BRIG RATASGIFANE by RhbIRErodustion

of pharmaceuticals for the reatment and/or prevention of diseases associated with
Rho-kinase and/or Rho-kinase mediated phosphorylation of myosin light chain
phosphatase, i.e. for the treatment and/or prevention of hypertension, pulmonary
hypertension, ocular hypertension, retinopathy, and glaucoma, peripheral circulatory
disorder, peripheral occlusive arterial disease (PAOCD), coronary heart disease, angina
pectoris, heart hypertrophy, heart failure, ischemic diseases, ischemic organ failure
{(end organ damage), fibroid lung, fibroid liver, liver failure, nephropathy, including
hypertension-induced, non-hypertension-induced, and diabetic nephropathies, renal
failure, fibroid kidney, renal glomerulosclerosis, organ hypertrophy, asthma, chronic
obstructive pulmonary disease (COPD), adult respiratory distress syndrome,
thrombeotic disorders, stroke, cerebral vasospasm, cerebral ischemia, pain, e.g.
neurcpathic pain, neurcnal degeneration, spinal cord injury, Alzheimer's disease,
premature birth, erectile dysfunction, endocrine dysfunctions, arteriosclerosis, prostatic
hyperirophy, dizbetes and complications of diabeles, metabolic syndrome, blood
vessel restenosis, atherosclerosis, inflammation, autocimmune diseases, AlDS,
osteopathy such as osieoporosis, 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 meiastases.

The present disclosure furthermore relates to pharmaceutical preparations (or
pharmaceutical compositions) which contain an effective amount of at least one
compound of the formula (1) and/or its pharmaceutically acceptable salts and a
pharmaceutically acceptable carrier, i. e. one or more pharmaceutically acceptable

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



10363
7-Bromo-6-[1-(4-trifluoromethanesulfonyl-benzy1)-piperidin-4-ylsulfanyl]-
isoquinoline, 364
7-Bromo-6-(1-naphthalen-2-ylmethyl-piperidin-4-ylsulfanyl)-isoquinoline,
365 44
7-Bromo-6-(1-naphthalen-1-ylmethyl-piperidin-4-ylsulfanyl)-isoquinoline,
366 7-Bromo-6-[1-(1-methy1-1H-pyrrol-3-ylmethyl)-piperidin-4-ylsulfanyll-
15isoquino|ine 367

The %a(}mgc%%%@s%%wﬂe LHrhviRrelstr wasid)-sinaridia-frsefanylbs pitls,

oqumollne 687-Chloro-6-(1-ethyl-piperidin-3-ylsulfanyl)-isoquinoline,

tablg6aachisE® lehIsiepyPBise aREsy IStHRHG- BagR mBArRS L gelatin capsules,

so!aﬁ%@@ﬁ; %Hﬁj%ﬁ@‘éﬁﬁéﬁﬁﬁhﬁ -Gr eI OISR dministration,
717-Chloro-6-(1-isopropyl- plperldln Sfélsulfan %I.SO

uinoline, .
noveEHEr. GAIbARS £5 OB DLATIIS SR H A LB U GTR o yppositores, or
pardrfie-fot eyelprr opyhvethylghp anidimBadaistanyi sissoutimetinesly, in the form
of iatan Solions S TGS ReR e R R RS RE G P8us, or
perat@ﬂemfﬁybi(ﬁo@jsaﬂ;ﬂdompaﬁmym4p|ﬁw|ﬂ)m39ﬂgmmmi$o&:plu!tMmmpr tinctures,

7 Chloro-6- e piper inoline,
or i AIBELHHYS é%éé)?ay SRR sty Ao dsea!

cyclohexyl-piperidin-3-ylsultanyl)-isoquin I|ne 378
7-Chloro-641-(4-chloro-benzyl)-piperidin-3-ylsulfanylpsoquinoline,

The pharmaceutical preparations according fo the disclosure are prepared in a manner

known per se and familiar to one skilled in the ari, pharmaceutically acceptable inert
inorganic andfor organic carrier substances and/or additives being used in addition to
the compound(s) of the formula (1) and/for its (their) pharmaceutically acceptable salts
and/or its (their) prodrugs. For the production of pills, tablets, coated tablets and hard
gelatin capsules it is possible to use, for example, lactose, corn starch or derivatives
thereof, tale, stearic acid or its salts, etc. Carrier substances for soft gelatin capsules
and suppositories are, for example, fats, waxes, semisolid and liquid polyols, natural or
hardened cils, etc. Suitable carrier substances for the production of solutions, for
exampie injection solutions, or of emulsions or syrups are, for example, water, saline,
alcohols, glycerol, polyols, sucrose, invert sugar, glucose, vegetable oils, etc. Suitable
carrier substances for microcapsules, implants or rods are, for example, copolymers of
glycolic acid and lactic acid. The pharmaceutical preparations normal!y contain about
0.5 to about 90 % by weight of the compounds of the formula (l) and/or their
pharmaceutically acceptable salts and/or their prodrugs. The amount of the active
ingredient of the formula (1) and/or its pharmaceuticaily accepiable salts and/or its
prodrugs in the pharmaceutical preparations normally is from about 0.5 to about 1000
mg, preferably from about 1 to about 500 mg.

In addition to the active ingredients of the formula (1) and/or their pharmaceutically
acceptable salts and to carrier substances, the pharmaceutical preparations can

contain one or more additives such as, for exampie, fillers, disintegrants, binders,
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3797-Chloro-641-(3-chloro-benzyl)-piperidin-3-ylsulfanyll-isoquinoline,

30380 7-Chloro-641

(2- -henzy1l)-piperidin-3-ylsulfanylFisoquinoline,

Wg(égt%g}ﬁ%%’egnzyI-piperidin-3-ylsulfany1)-7-chIoro-isoquinolinéa,cr}r/]EP%O?m]“65

3827-Chloro-6-[1-(3,5-dichloro-benzyl)-piperidin-3-ylsulfanylFisoquinoline

, 36383 45

2-Chloro-5-[3-(7-chloro-isoquinolin-6-ylsulfanyl1)-PiPerldin-1-ylmethyll-N1

1- dimethylamino-meth-(E)-ylidenel-benzenesulfonamide, 384
lubrigags(mehibgosisenisingmrbaasu IFnYIFBRIe riBRSEIAEEs ENGS tRRRyla
coloBHRO-MRiek Y idenghi-rctipnehenzeneamionarmises #Rances, solvents,

7-Chloro-611-(4-methyl-benzy1)-piPelidin-3-stisulfanylFisoquinoline, 386
solubiliggiieraasnis R RRBRYIRR R AR S50 saliemRing YFRsEaiitRrssure.

coatiggga?ems arlantioﬁidantsl. They lcan aisg contaiin Ewo oF more conl'gpounds of the
-Chloro-6-(1-pyridin-4-ylmethyl-PiPeridin-3-ylsulfanyl)-isoquinqline, or ..
form et b Ko e L TR AN AT ST TaR D BB g atica
prepardiiei stetedistmenc modéocdenjometicdbinesfamdite heine selection of the
iﬁdﬁvggj%?@ggﬁ}yégaélg E55% lé‘%‘ %&easﬁa Itg. fhe 6@&%?}?)@%979 @&Bé%f tii?ro ile of the
ISclosure, in the preceding embodiments which contain preferred, more

pharmedet Emw@@ferrdﬁm@ cxrenista sy datihitisriedfaonisousdyith a shorter
durafSEUEIRG A theAiRclosuisneRS AR MR RLale] IR RIoURS AR ARV GBNcy.

of its preferred, more preferred, most preferred definitions specified above

The fpdbiyResniisd ovihirrsppetindir foRIE8 M SHRelHAS oM EIREGBPRéds of

ine feRfDILqQNSABA 2L FRecifiad apavetisranalae rubsiHstiamstRiadSchemical
numbered according to IUPAC rules: 45 All reference%to "%)mpou d(s)
BHERR S 1

PropeiBF IR FORRRITARAPEIHS ARG TR 9 ),
comband-thhasraesciibadditioneo andetstin pbamnausutid aifytise ceptalidell)

o B L L SR PN ) s cam

rivatives a reina
contéinladedr Prererdbentivailpactispibble sedhyladioplhuadivefitgrédrenita
() mean both their organic and inorganic salts as described in

Remington's Pharmaceutical Sciences (17th edition, page 1418 (1985)).
Whep st &6t SRE'BRYSR A Hoeciramidal S apRitraR FafevaaLiniliayn wide limits and,

as isRiglesRnng sraiverRienACEIharpHPSIHUAT RliR 19-Sosied 1P BtastdMdual
conditions in each individual case. It depends, for example, on the specific compound
employed, on the nature and severity of the disease to be treated, on the mode and
the schedule of administration, or on whether an acute or chronic condition is treated
or whether prophylaxis is carried out. An appropriate dosage can be established using
clinical approaches well known in the medical art. In general, the daily dose for
achieving the desired results in an adult weighing about 75 kg is from about (.01 to
about 100 mg/kg, preferably from about 0.1 to about 50 mg/kg, in particular from about
0.1 to about 10 mg/kg, (in each case in mg per kg of body weight). The daily dose can
be divided, in particular in the case of the administration of relatively large amounts,
into severai, for example 2, 3 or 4, part administrations. As usual, depending on
individual behavior it mmay be necessary to deviate upwards or downwards from the

daily dose indicated.



37 calcium and ammonium salts; preference is given for basic groups inter
alia to salts of maleic acid, fumaric acid, suc,cinic acid, malic acid, tartaric
acid, methylsulfonic acid, hydrochloric acid, sulfuric acid, phosphoric acid
or of carboxylic acids or sulfonic acids, for example as hydrochlorides,
hydrobromides, phosphates, sulfates, ggthanesulfonates, acetates,
lactates, maleates, fumarates, malates, gluconates, and salts of amino
acids, of natural bases or carboxylic acids. The preparation of
Furpharmagetitealiynacceptabltisalfsdromadbnpouns s ofdhesfopmiliasiy intermediates
hich_are capable of salt formation, includi el.Stereoj r ; .
for R b R o R B S R St actve
ingrfalfardtabiéialk aliemditdjrakin foeoie werporrsistiondly Substwuiedor example by
intr TN %Ps%ﬁl%%f %@ﬁ@a&l%sam‘aammmm%mémonates,
icarbonates, alcoholates and ammonia or organic bases, for example
trimethyl- or triethylamine, ethanolamine, diethanolamine or
In ghieiRaNglmIng, JTOMBIAMRLORRIF S RBIE HBHMARIdhe IBF ANAMPILIMEIRS in the
ornithine or arginine. Where the compounds of the formula (I) have basic

couginghe astipTeAei I 8 ad RN i ¥ RIS HPEPER A HEE SV IR SBSRIG RIG g e rt-buty!
prof2uitablgrbhpenacesitnallasesntabieanidraddifignaalitseidhes a protection form

compounds of the disclosure are salts of inorganic acids such as
of A\ ARG RGO RN RBIRIEC b FoAe N BRSNS iR 5P bY
treagmiéniceitidsidnokoforanicidcitls suehdisefplarat @éeadbticaomling reaction
benzenesuylfonic, benzaqic, citri Ifonig, f f [ oo
als e R SR e, GRS SRR CORGn (PRGS04 Bl 1 acdition, a
conyecsipicintatel pdaenafoniticaly arcentatdasShns avitredpigpirmcontieatind of the
forrHDBEEPIERIS AN BLUERAT SO S} RAWIS Biligraacetate likewise belong
© wil}t%%ﬁfgga‘#!amework of the é?scl@ure as u%eful intermediates for the
preparation or purification of pharmaceutically acceptable salts and/or for

In gesRiBINENERANe HiiGHiRs BXABRIR I Y BepisalinaThe fBFffula () or an

. "physiologically functional derivatjve" used herein refers to a

integmedals e 19 E IR AU AR0 LSS ARe RISEHRLIS AR RVR Ry SHpemary
proteRiam daneaimpie aRileoxidthandnitiFon edimipisiratiymtbesirsdneoatpound can

be %Lgﬁrﬁg%sb%i%&e ?y?ew er?év% hx‘ﬁ?%%&s%%gﬁ%éoémé%ﬁ%%# o Ir}\dg';%e&élt@garaphy or

oun e formula ()" or-an active me ereo

revirhpsidiagichiyhpeciomateitativbshinetogopraphyg K61 thdlsonmpathas methods

f <AL HRKER RGHRRY; &Y exagple i, RN oGERIbE th
° SP arm. éi%g%%%i%fg 5?@1.’Such proldrugs c%ﬁmtat%lﬁed ?% vivoe _
conmpeussmpbtiiRTis! wrll disesuRetads SyrbRE gaNngyafiehisanegeeanalysis,
NMRQtIP@é?f&%§$§p@§&Q%W W%%Wﬁﬁ @ﬁﬁ?@é%ﬁ%ﬁ&l@ @ chpound of

(1D, (M1 or (V1) in the form of their stereoisomeric forms, which include

the I9¥BH{IARs, racemic mixtures, pure enantiomers and diastereomers and
mixtures thereof. The compounds of the disclosure may also exist in

various polymarphous forms, for example,as amorphous and. crystalline
IS0 RIBE BTR PRI SOE GO SRS B S S L Riods. The
foliaisoip geresbalenpemithénithet faéersyvoskod tiisepdissivisuraagn doose @ figrther

. ct of the,djsclosure. If radi ituents may occur more than

lsoiﬁﬁc)@?ﬁetﬁ’eg%#ﬁp%ﬁ\wgft otg?i?g#%%ﬁ lﬂ%é(%g%ﬁéey may all, independently of
one another, have the stated meaning and be identical or different. The
terms (C1-C2)alkyl, (C1-C4)alkyl, (C1-C6)alkyl, (C1-C8)alkyl and the
corresposponding alkylene substituents are understood as a hydrocarbon
residue which can be linear, i.e. straight-chain, or branched and has 1, 2,
3,4,5, 6,7 or 8 carbon atoms, respectively. This also applies if an alkyl
group occurs as a substituent on another group, for example in an alkoxy

group (0-alkyl), S-alkyl or a
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C6)alkylene-0-, an alkoxycarbonyl group or an arylalkyl group. Examples
of alkyl groups are methyl, ethyl, propyl, butyl, pentyl or hexyl, the
-] f all these groups, isopropyl, isobutyl, 1-methyl j

W%e%s[?)ée}br?tﬁs%,2-dimethylbuty|, 2- methylpentyl, 3-methylpen?3%??é%ﬁ%?§/}l§ﬂlms
sec-butyl, tert-butyl or tert-pentyl. Alkyl or alkylene groups may - if not
otherwise stated - be halogenated on&é or more, e.g. alkyl groups may be
fluorinated, e.qg. perfluorinated. Examples of halogenated alkyl groups are
CF3 and CH2CF3, OCF3, SCF3, or -0-(CF2)2-0-. WO
2008/077552PCT/EP200%744 Y85 39 Alkynyl are, for example, ethynyl,
1-propynyl, 2-propynyl (= propargyl) or 2-butynyl. Halogen means fluoro,
chlorg, bromo or iodo.x'% (C3-C8&)cycloalkyl groups cyclic alkyl groups
ing 3,4, 5, 6, 708K ' By
opentyl;cyctohexyl d : )
Jcontain 1 or 2 double boynds (unsaturated cycloalkyl groups) like, for

é@(ample, cyclopentenyl or &clohexenyl can be bonded @&ig any carbon 10

atom. A (C-garyl group means an aromatic ¢ing or a ring system whigh

comprisé gatic rings which are fused or-qtherwise linked,.fg X
—exampie a ) yl, naphthyk-biphenyt-tetraf napNthyh—alphawor y
beta-tetralop~; fAyl-or indan-1-on-ylgroug Arpreferred (C6-Car =

group is phnykw@ (C5-C10)heterocyclylgroup means a mono- or bicyclic ¢q
ring system in which one or more carbon atomg+an be replaced by one @i
more heteroatoms such as, for example 1, 2 or 3|nitrogen atoms, 1 or 2
oxygen atoms, 1 or 2 sulfur atoms or combinations of 20 different hetero
atoms. The heterocyclyl residues can be bound gt any positions, for

example on the 1-position, 2-position, 3-positjon, 4-position, 5-position,
6-position, 7- position or 8-position. (C5-Cd.g)h:

aromatic/saturated. 25Suitable (C5-C10)hete ; up include
acridinyl, azocinyl, benzimidazolyl, Y 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 aclal of
aminocacetaidehyde for example in a solvent like THF, chloroform or toluene under acid
catalysis by toluene sulfonic acid or another appropriate acid to give imine (i) wherein
Q' can be for instance methy! or ethyl, which in tum can be cyclized by different
methods to the isoquinocline (iii). For example this can be done by Lewis acid catalysis
by suitable Lewis acids like titanium tetrachioride, ferrous halides, aluminium halides
etc. at temperatures ranging from ambient to 100 °C or by reducing the imine to the
coerresponding 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
chioride and subseqguent cyclization to the isoquinoline by action of an appropriate
lewis acid. The iscquinoline (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 inio the 1-chloro-isoquinoline derivative {v) by reacting it
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benzofuryl, benzomorpholinyl, benzothienyl, benzothiophenyl,
benzoxazolyl, benzthiazolyl, benztriazolyl, benztetrazolyl, benzisoxazolyl,
W%e%%jﬁ%i%]zolyl, carbazolyl, 4aH-carbazolyl, carbolinyl, fur 4[‘/14: 2007/011165
quinazolinyl, quinolinyl, 4H-quinolizinyl, quinoxalinyl, quinuclidinyl,
chromanyl, chromenyl, chromen-2-onyl, cinnolinyl, 30decahydroquinolinyl,
2H,6H-1,5,2-dithiazinyl, dihydrofuro[248-b]-tetrahydrofuran, furyl,
furazanyl, homomorpholinyl, homopiperazinyl, imidazolidinyl, imidazolinyl,
imidazolyl, WO 2008/077552PCT/EP2007/011165 40 1H-indazolyl,
with indetipghtifide lidioghvdolid, Sal-iidalige isbbe nitforipytseochohpimpphorous
pen‘t%%ﬁ@lﬁgamt{@@ ispindoiyl AseavinlinyhtBensigydasoyy derivatives

isothiazolyl, isoxazolyl, morpholinyl, naphthyridinyl, octahydroisoquinolinyl,
by r%‘maz‘bw,hl\{@@&&a&saa&@@@;%%%m@mw1?2%@-%%&%\%5 alcohol in
the prebdresashiazaliaoxagalidingg SexmeR v dowRz alitinyla RyiEinybivent like
. phenanthridinyl, phenanthrolinyl, phenazinyl, phenothiazinyl, ,
dimedie GERRTIR, SHER AT BHE SRy BipeHdRA be directy
conveligliiyhtpteridiayd peayngh e vemydtipyrodingl pyaoaagliciayh pyeazalinyike
razolyl idazinyl, pyridonyl, pyridooxazoles, pyridoimidazoles,
am %Piﬁ%’tr%%%%’%, pyridinyl, pyridyl, pyrimidinyl, pyrrolidinyl, pyrrolinyl,
EmpRiipysalidbby bolyhaeteahpdireftiianis dS el daidoquindlivyices, 6-bromo
. tetr r inolinyl, 6H-1.2 5-thi j iz 1,2,3- thiadiazolyl,
’Soqﬁ%%%adﬁé%z%?%ﬂ%zgsg?#ﬁg@%ﬂ@%}g%%g%'iﬂa%w thienyl, triazolyl,
tetrazolyl and xanthenyl. Pyridyl stands both for 2-, 3- and 4-pyridyl.
Th;?nyl stands both for 2- and 3-thienyl. Ryry! stands both for 2- and
3eflryl, Als included are the €orrespandifig N-oxides of theseF X
co @ ds, for example,.1-0 3- of 4-p¥idyl, 15 Substitutiofs
(C6-€%0)heterocyclylresidues-sari'occur on free carbon atoms or _
nitrogam atoms. Preferred exam%les of (C6-Clo)heterocyclylresidues a
pyrazinyl, pyridyl, pyrimidinyl, pyrazolyl, morpholinyl, pyrrolidinyl, *
Schéawperazinyl, piperidinyl, thienyl, 20benzofuryl, quinolinyl, tetrazolyi and
triazolyl.

Alternatively isoquinolines can be obtained by reacting suitable 3-formylated or
acylated fluorobenzenes (viii), wherein z is for example H or alkyl 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 to 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 sodium azide in a suitable solvent like ether, chloroform
or acetone in or without the presence of water. The corresponding azide then can be
converted into isoquinolinone (X) by reacting it in a suitable solvent like

diphenylmethane or dipenylether at suitable temperature.
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(C6-C1 aryl and (C6-C10)heterocyclyl groups are unsubstituted or, if not
stated otherwise, substituted one or more times, preferably one to three

' itable groups independently selected from halo
W%rg?‘%@(“‘,géé)-(cr(:fs)alkyl, 25 C(0)-(Ci-Caryl, COOH, COO(%%%@%%?%%%“
CONH2, CONH(Ci-C6)alkyl, CONRC1- C6)alky112, (C3-C6)cycloalkyl,
(C1-C6)alkyl, (C1-C6)alkylene-OH, (GB-C6)alkyleneNH2,
(Ci-C6)alkylene-NH(Ci-C6)alkyl, (C1-C6)alkylene-NRC1-C6)alkY112,
(C2-C6)alkenyl, (C2-C6)alkynyl, 0-(C1-Calkyl, 0-C(0)-(C1-C6)alkyl,
"RO3H2, SO3H, S02-NH2, SOZNI—%Cl-CG)aIkyI, SO2NRC1-C6)alkyt ,

BFE1E6)alkyl; SO-(C1- ggic)apk |, S02-(C1-C6)alkyl, A
| =CH-NRCIPEG)alkY112, WO 2908/07 7552P&/EP208710 N
2’ -

C(NA)(NH2), NH (C1-Co6lalk RC1-C6)alky NH
NH-C(@R(C1-C6)alkyl, NH-C(0)0+C1-C6)alkyl, NH-S02-(C1-C6)alky},
NH-§§2-(C6-C10)aryl, NH-S02-(C5-C10fH8terocyclyl, N(C1-
C6)alkyl-C(0)-(C1-C6)alkyl, N(C1-C6¥4ikyl-C(0)0-(C1-05)alkyl,
5N(C1-C6)alkyl-C(0)-NH-(C1-C6)alky]], 6)alkylene-(C5-(C5(C5-C110)aryl,
0-(C1-C (C6-C10)arYl, (C1-C6)alkylehe-(C6-C10)aryl, 0-(C6-C
(C1-05)alkylene-(C5-C10)heterocygyl,

O-(Cl-C6)aIkerne-ig - yelyl, wherein the (C5-Ci )aryl or
(C5-C15)heterocycly '

independently selected frfm haloge} 49, CN, 0-(Ci-C6)alkyl, (C1'
COalkyl, NH2, NH(C1-05)alkyl, NR€1-C6)glky112, SO2CH3, COOH,
C(0)0-(C1- C6)alkyl, CONH2, (C1-C6)@u§%lene-0-(C1-C6)alkyI,
(C1-C6)alkylene-0-(C6-C10)aryl, 0-(C1-05)alkylene-(C6-C15)aryl; or
Scheii@réin (C6-Clg)aryl is vicinally substituted by a 0-(C1-C4)alkylene-0

The 8E3R \WbRRBY & FSdRembelesaine:is (armnediresipenmith Beqlinolines iii,
aterE R L AT e ST Ao Sre LSRR LR DERRIRR ot or

amines wherein P is for example hydrogen, alkyl or a protecting group like for example

(xif)

Boc in the presence of base such as DBU, cesium carbonate or sodium hydride to give
the corresponding alkylthio or alkylamino substituted derivatives (xi). Eventually, this
conversion can already be performed at earlier stages of the synthesis {e.g. by
reacting a suitable intermediate). it is understood, that this may require in case of
unprotected isoquinolones protection on the nitrogen or oxygen of the isoquinolone
moiety by suitable methods, like reaction with suitably substituted alkyl or benzyl
halides in the presence of base.

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 like e.g. BINAP and a base like cesium carbonate.

The products like (xi) obtained via this method can then either be liberated or, if a
suitable amino functionality is present, be reacted with suitable aldehydes or ketones
in the presence of a reducing agent like sodium triacetoxy borohydride, sodium
borohydride or sodium cyanoborohydride in & suitable solvent and in the presence of a
water withdrawing agent like molecular sieves or a suitable ortho ester. This amino
group may have to be liberated in an initial step like for example acidic removal of Boc-

groups. Furthermore an amino group can be acylated by reacting it with a suitable acid
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aryl or heterocyclyl containing group. Preferred substituents for (C5-C1
)aryl groups are (C1-C4)alkyl, 0-(C1-C4)alkyl, O-phenyl, phenyl,
wé%@;&%&&alkw, C(0)0H, C(0)-(C1-C4)alkyl, halogen, NOZx2Qp007/011165
O2NHZ2, CN, S02-(C1-C4)alkyl, S02-N=CH-NRC1-C6)alky112,

NH-802-(C1- C4)alkyl, NH2, NH-C(0)-(C1-C4)alkyl, (C3-Cificycloalkyl,

(C1-C4)alkyl-OH, C(0)N[(C1-C4)alkylf® CONH(C1-C6)alkyl, C(O)NH2,

NE(C1-C4)alkY112, (C1- C4)alkylene-(C5-CiOaryl, wherein the

(C5-C15)aryl may be further substituted one to three times, preferably
chioed) Bie@eenysiof & ([macisiprhd onoercs Ak s fess o byspcting it
with 8-§GkSHRalkYb5PiCaRr: o may RRdipinihsRsiitedridiamine of Hinig's

0-(C1-C4)alkylene-0 group whereby a 5-8-membered ring is formed

base et R WRHNG d32aBBh ki e thed ¥R-iYe @aldtis-hre attached to. More
R O G o oy e s
- ))- - a .especia 4
reaulaih e R o) o LA e Al ) E R AT SOV GR b
perfaapatiadioEGHS et @RBe 0<i:G4) allnthetpe citdly, e8¢ BO2:NHE. nature of the
-(C1-C kyl iall -CH3 02-CE3 or S02-N=CH-NRC
”Sedf%%?g‘%%?}? %@é g?:%%%gé %%%%E&N%Qé%é%%g I norrno nosubstituted

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

IsoqdmRIEAHALRE ARISHOBe ML RS FiRCSIIPRANEI S AiReaIURTBE BEises or as

_preferred. If a phenyl group carries two substituents, they can be |ocated
variguszsglisoliigdrr 2xepsiribrdiestiediisn G PIamines, 2Riaies:
triﬂu@sébdé@%ﬁi@ﬂ- éﬂi@;@@)ﬂrq[ﬁigﬁfat‘&rm Huee ditsithsdivm@ntsetienverted into the

substituents can be Jocated in 2,3,4-position, 2,3,5-position, 2,3,6-
corrSRBIE 8 PoR BN SHDeE BRIOTO ST 38 Ao AR b amatography or
far EWDME b0 elnes rgmtan&spbﬂdmg#yﬂa@ﬁmwm%nsu!table
roups derjved f ol Vi i
orse RSB T LR S SRR RSB i ot o

isopaapebhylichlordinehisoversbdiene ard subseguent evaporation to dryness.

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

the present invention.

it is understood that modifications that do not substantially affect the activity of the

various embodiments of this invention are inciuded within the invention disclosed

nerein.

Method A:

Stationary phase: Col YMC Jsphere 33 x 2

Gradient: ACN+0,05% TFA : water + 0.05% TFA
5:95(0 min) to 95:5(3.4 min) to 95:5(4.4 min)

Flow 1 mb/min

Method B:

Stationary phase: Col YMC Jsphere 33 x 2

Gradient: ACN+0,05% TFA : water + 0.05% TFA
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also correspondingly apply to the aryl subgroup in arylalkylene groups.
Examples of arylalkylene groups which can also be unsubstituted or
ituted.in the aryl subgroup as well as in the alkylene s <
Wéléaﬁ%}# -%%enylethylene, 2-phenylethylene, 3- phenylpropyl/j%l%‘grii{eg,iﬂlﬂmgl}éﬁ:11163
4-phenylbutylene, 1-methyl-3-phenyl-propylene. 20 Preferred substituents
for (C5-Clo)heterocyclylgroups are (81-C4)alkyl, 0-(C1-C4)alkyl,
(C1-C4)alkylene-phenyl, halogen, (C1-C4)alkylene-0-(C1-C4)alkyl,
(C5-C10)heterocyclyl, (C1-C4)alkylene-N[(C1-C4)alkyl]2, or (C6-C10)aryl,
wherein the (C6,-C1 &aflfhaypetuPhisisadsimicd By E Loditikyl,

Elow0-(Ci-C6)alkyl, halogen, 2bfG¥;C4)alkylene-O-(C1-C6)alkyl,
0-(C1-05)alkyl-(C5-C1g)aryl, or may be vicinally substituted by a
0-(C1-C4)alkylene-0 group whereby a 5-8-membered ring is formed

MetH@gether with the carbon atoms the oxygen atoms are attached to. More
.preferred substituents for %C gg eter lylgroups are (C1-C4)alkyl,

Stati %ﬁ%@%@?%henyl, é‘ﬁ",e | tfi 5?@%%%!%@ #ﬁtﬁg substituted one

Gradierthree times, preferahiiéneeaiay-30hatogeri: (C1-C4)alkyl or
0-(C1-C4)alkyl. 43 The ral r [ f (C6-C1
&aryl and (C5-C10)heﬁ?éf§6§({§b}eclyf%?§§éée§ g&@ﬁ%ﬁ%ﬁ% \“/%itrﬁﬁ e

Flowgeneral and preferred 8#finitions of R1, R2, R3, R4, R5, R6, R7, Rs, n, m,
L and p as described above. The present disclosure therefore also relates

to the compounds of the formula (I) and/or their pharmaceutically
M@thé’@t@btable salts and/or their prodrugs for use as pharmaceuticals (or

StaticRAcpRS), to the usq oiiioe cempeurgs of the formula (1) and/or their
oharmaceutically acceptable salfs a r their prodru e productign
Gradig¥harmaceuticals for&ﬁ@qém@%ﬁg%%g éﬁéoﬂ?&oﬁéi&%‘g@? AGid)

associated with Rho-kihaSe @mdtid tdR&E-K(2aSmimeih #6d gdodsphorylation
Fi Wof myosin Iight chain pp_%s%t%?}g%e, i.e: for the treatment anql/or prevention
of hypertension, pulmonary hypertension, ocular hypertension,
retinopathy, and glaucoma, peripheral circulatory disorder, peripheral
setHcrlEsive arterial disease (PAOD), coronary heart disease, angina
pectoris, heart hypertrophy, heart failure, ischemic diseases, ischemic

Statighgdy PARH® (end orgdrPldMagesPisi&id fund, fibroid liver, liver failure,
Gradi@phropathy, includingsltyen ersip rinrdugatknonsBypantension-induced,
and diabetic nephropathjes, rena| fail _eéb oid ki[%% _ |
glomerulosclerosis, or&ﬁ%&ﬁ%#g HAAIY ?@%&%‘Eﬁ%
Fiowpulmonary disease (COBM), adirt respiratory distress syndrome,
thrombotic disorders, stroke, cerebral vasospasm, cerebral ischemia,
pain, e.g. neuropathic pain, neuronal degeneration, spinal cord injury,
Methalteimer's disease, premature birth, erectile dysfunction, endocrine

statidisfynations. arterioscletogigRostalie BYReETRBNY diabptes and

complications of diabetes, metabolic syndrome, blood vessel restenosis,
Gradighérosclerosis, inflamragonChlitSitiddine: sredacel 1X DA (betedptR)
such as osteoporosis, #fegtienof igestizedrasisiw B Bagtera, sepsis,
cancer development angfro ession, e.g. cancers of the breast, colon,
OWhrostate, ovaries, brain ah@ 1§ and their metastases. The present
disclosure furthermore relates to pharmaceutical preparations (or
. armaceutical ositions) which,contain an effective amount of at
T (4%&8@ ooﬁ(éec%z %ﬁ%%dmﬁﬁ?ﬁﬁﬁgﬂ?iaaﬂﬁ%r its pharmaceutically
acceptable salts and a pharmaceutically acgeptable carrier, i. e. one or

more pharmaceutically acceptable carrier ?listances (or vehicles) and/or
-
Q

additives (or excipients). E&@\/
N

Fi



10

15

20

25

The pharmaceuticals can be administered orally, for example in the form
of pills, tablets, lacquered tablets, coated tablets, granules, hard and soft
Wge%&%ﬂ)%?ules, solutions, syrups, emulsions, suspensions,Qr.aernsol, ...
mixtures. Administration, however, can also be carried out rectally, for
example in the form of suppositories, or parenterally, for example
intravenously, intramuscularly or subéutaneously, in the form of injection
solutions or infusion solutions, microcapsules, implants or rods, or
percutaneously or topically, for example in the form of ointments, solutions

50 g d2Tincturesod i simabrazaideiamiple Haseltethirof B rosefkterrasand 28.4
g (ZAPEYE NSRRGSR R SRRAINR AR UIROIG e JISRloSHEEAIGtion of

prepared in a manner known per se and familiar to one skilled in the art,

5.1 iR ARBRNC R HERESIAING f Hk R A of 5 SRRRIEE LI Was
heatéﬁlQ?ié@ﬁ?@f@)&dﬁ?/@ﬁﬁﬁvs;‘fah@&@ﬂﬁﬁ@én@ﬁ@}f@ﬁ,tmﬁl%$@ﬂml d((j@/as@séd to
the formula (1) and/or its (thej armaceutica cceptable salts and/or .
oo AT R e e L A B G PAALE Bition
(2x} baddvgeati T capsddnie s ppesible toyese wercexginyliedadtbsEoiame and the

com ATl T A ol ol

residatspasudis; WentidolDamdi ifuthpoliois diatiitad OF Harbemea!bils seum
boroRAHRLe, A S SHASIARGRS [R5 AR QG LOR QS A UORS: RS FX B rature

Injection solutions, or of emulsions or syrups are, for example, water,

and giaMENAIBEREIS RO PRt et aAded angdheghaben was removed i
vac, egeiabie Ailgaale Quitablp carHRIsHhaanee e waSHRePESY esth water. After

_implants or rods are, for example, copolymeys qf glycolic acid and lacti
dryingdy oIRGB WG S ARG ey Sotas AlBRoRy At atRre
obta@R4qbyiceightiotthertichpesredssefdvatfayotdilattigapdifictiein. R, = 0.80 min

harmaceuytically accer e Qf.their prodrugs. The amount of
(Met oega@i\(/ie?%]egcr%éé?]?%ﬁpgg%‘g?%%q(I an%/ r its pharmaceutically
acceptable salts and/or its prodrugs in the pharmaceutical preparations
2: N!e@rm%%@oféﬂawm b 0. 2118 aR0w, LA00 D RIFAraR  REs ahosk it
about 500 mg. In"addition to the active ingredients of the formula (I) and/or
their pharmaceutically acceptable salts apgto carrier substances, the
pharmaceutical prepar%ions can cont% or more additives such as,
inders,

for example, fillers, disintey e b
2008/077552PCT/EP2007/G11165 45 fubrifants, wetting agents,
stabilizers, emulsifiers, preservative ,sw§ S, colorants, flavorings,
aromatizers, thickeners, diluents, buffersubs d4s, solvents, solubilizers,
agents for achieving a depot effect, salts for altef he osmotic pressure,
coating agents or anfjoxidants. They can, also. contain two or mor
60.54) R BRI S I Y M B SR ) S e
dissciakd. i TS end gfidichn e centitad pedparidinen{Eohita Ot asolotien of 76.0 g

(oo R DI NB SRR 2SN SRR ang

can aim a SpecIfc overa armacological pro lle of the pharmaceutica

the seigbaraties. foraskaipendampraeeentismpouiitbwancl enorsiure was
wasLEAIREAL ARG YR May Ascombings ‘é’%i@ﬂpﬁﬁdfﬁﬁ@ CADERHRALNIRWRT The

potency. 10The flexibility permitted with respect e choice of
orgagihBHBENRS e YRITBELAS YRS iR BNG) YRRpSesRingb ailie oe!
chrofBgHapef the M@W!@@%@fyﬁiﬁw@m‘c e @W@i@g@&@fdbmp%und. R =
comp S thus allows the select sired compounds.
132!‘—%%@%895? a@&%&#e%lrgﬁesaﬁ%i?%%és "Sggf!% formula (1) and/or
its pharmaceutically acceptable salts, the pharmaceutical preparations
can also 15contain 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 is customary and is known to the
physician, is to be suited to the individual conditions in each individual
case. It depends, for example, on the specific compound 20 employed, on
the nature and severity of the disease to be treated, on the mode and the
schedule of administration, or on whether an acute or chronic condition is

treated or whether prophylaxis is carried out. An appropriate dosage can
he actahlichead 1icina clinical annroachece well known in the medical at In
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30daily dose indicated. 46 Furthermore, the compounds of the formula (1)
can be used as synthesis intermediates for the preparation of other

wh 9%‘%} in particular of other phalinaceutical active ingrgdients,WhiGhss
are obtainable from the compounds of the formula I, for example by
introduction of substituents or modification of functional groups. In
general, protective groups that may sill be present in the products
obtained in the coupling reaction are then removed by standard
procedures. For example, tert-butyl protecting groups, in particular a
tert-butoxycarbonyl group which is a protection form of an amino group,

3 6-BRAINEAERIRIBGIRY, | €. converted into the amino group, by treatment
with trifluoroacetic acid. As already explained, after the coupling reaction
also functional groups can be gen d-ffom, suitable precursor groups.
In addition, a conversion into a phiarmageuticglly acceptable salt or a
prodrug of a compound of the formut&eé (I ¥an then be carried out by

j € (I) carned out )
Toa mg%m%gﬁﬁﬁhgﬁ%@@ 'SASHONMEGY'S FANBINPARNAl 400 mi of

compoun ) or an intermediate is worked up and, if

dichigesiiethane preriubier thel Bttty Rmhinitrssasdeananbolir i 2-
dimethess-skiladdn-iRe o S AN A-RIB B SIZad CAMBOHRMKEADASthane was

purified using well known methods such as crystallization, :
addeg 26/ HIEJRAHIPDMES SEEshAL AT HesRPRIAR A Tiéﬁd*‘\ﬁef standing
oversgraMptogsaptivi RiRddRGaopothet methocs, dheepasaivpasadsfonparated
xample, on the size, charge or hydro bicity,of the gom d. .
and G o RO R A L s o M Bl EIBOYRE combined

dichibiviRetRaardolaisrspeeno matiyedigicd bl aSet( i) el seterziag esodium
G S e Sen e i

evapiiaiinntetimeoverd. sbssipndavalrduchnasushigdiby sities, gritdvapetography

(heptdhl F@cﬁ?ﬂé@éﬂa@é@!%%‘f‘yge\(&qﬂ@%é@ﬁ?&ﬁ@é’&ﬂ%@ﬂ@?t@ﬂé@%m
Scheme 1: A suitably substituted aldehyde, for example substituted by X

(MetBps GhiRginelesemasnty Sorietth Orhdr ﬁydrogen, alkyl, alkoxy or halide
attached in a suitable position, can 5 be reacted with a suitable compound

.. such as for example an actal of aminoacetaldehyde for example in a

4: 6- 5?783"6'%8“[‘%@%%6%%%11 or toluene under acid catalysis by toluene
sulfonic acid or another appf@priatezacidte.give imine (ii) wherein Q' can
be for instance methyl or ethyl, W n turn can be cyclized by different
methods to the isoquinoline (iii). 12 T‘é\tdji‘s can be done by Lewis
acid catalysis 10 by suitable Lewis acids like titanium tetrachloride, ferrous

To arsgilaban A0AH fun 3thdesee)) &M Erhpuradses wiRiing o 9B helo

dichibAShie @b EHCKgHhe imiae idbeerisesaatinananine &y astabnia 3-
suitable reducing agent like sodium borohydride, c,onv,eéting the amine int

ChioRR RSB S RPRSARIIEH 0o U L SR L Bia BT TR otre

and stihsbiayeveeyR)iratoniaibe ssoduin thtedae acdmbafata-apltipriates added

. 15lewis acid. The isoquinoline, (i) itself can thep he conve
e e R LR} B oL B S LB 3 ML i feperated and
wastmim@mnqieraﬁﬁbmacaswméperﬁmzewaowsdemm@ar@mcted with a
chiofSTORG/R _F‘oBéﬁ!ﬂ‘ﬁF?}fr‘r‘ﬁ%@%%&%%@*b%}éﬁé'%é‘?@ FRRRSHBRed, washed

converted into the 1-chloro-isoquinoline derivative’(v) by reacting it
again with saturated NaCl-solution, dried over magnesium sulfate and evaporated. The

-
1 AlE)

obtained crude product (53,0 g) was used without further purification. R = 0.89 min
{Method C). Detected mass: 226.2 (M+H").
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phosphorous oxy chloride in or without presence of phosphorous
e The derivative (v) can then be turned into su

W?%&oxy dérivatives by reacting it with various alcohols Q-O %ﬁﬁm&omnl(s
methanol, ethanol or benzyl alcohol in the presence of a suitable base like
sodium hydride and in a suitable solvat like 5dimethyl formamide,
dimethyl acetamide or others. Alternatively (v) can be directly converted
into the isoquinolinone derivative (vii) by reacting it with a reagent like
ammonium acetate. Employing suitable bromo derivatives in the

5. 6-Beseribed reaclinn seaueRses, 6-bromo isoquinolines or

6 bromo |soqumolones can bobtalned 10 Scheme 2 Alternatively

presence of a suitable base like sodium hyglride to give the corresponding
cinnamic acid ester, which subsequently is cleaved by action of a suitable

53.0 a3 fikepors silintgare R wotiing Aypreridd) svanbivpsiabio e m &f
poCIUiRRls polvatdAdialiMe iRsith(p kb canrihien ReronsEiathin 29 dhsied to

corresponding acid chloride by well known methods which can be

m”%r?f‘i%ﬁé‘-’r‘r%*é@f%t%‘l%é’%i@%%ﬁf@%%’&dﬁ@%ﬁ%%ﬁ?ﬁﬁi%|‘a%f g dhigBR-eous
solufOvRBE likarathes ehitasaferss o t&%‘&?ﬂ@rmtmmumbﬁzﬁfﬁﬁmﬁamo layers

water, The corres ondln |det encanb %‘d |nt0é?§um Q %%
were B8 SRt B e R S B A AR o M ETRANE o7 dhnt B
compbsuitaiedbmperatas vdiicsE ierheBpurification. Ry = 1.64 min (Method C).
Detected mass: 242.1/244.2 (M+H").

&: 6-Bromo-2H-isoquinclin-1-one
Br

O
To a solution of 42.8 g (173.5 mmaol} of 6-Bromo-1-chioro-isoguinoline (8) in 700 mi of
acetic acid were added 133.6 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. fo a small volume. The residue was poured on water and the suspension was
stirred for some minutes. The precipitate was isolated by filiration and dried, to yield
28.2 g of the title compound. R, = 1.30 min (Method B). Detected mass: 224.0 (M+H").

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

0]
Br
j@\/ H\O/
N
Cl
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The above obtained 6-Fluoro-isoquinolones (or the corresponding
isoquinolines alternatively), for example (vi), can be reacted with suitable
\&E)%H(%%%s d thiols or‘5amines wherein P i; for example hy(%rgﬁggm%u%nés

or ‘a protecting group like for example Boc in the presence of base such as

DBU, cesium carbonate or sodium hydride to give the corresponding

alkylthio or alkylamino substituted def&atives (xi). Eventually, this

conversion can already be performed at earlier stages of the synthesis

(e.g. by reacting a suitable intermediate). It is understood, that this may
StarfieguiieninicBeert-Eotriprotbetetridehuiito [brettisrctwoion oh was piftcgead
met}’%@ﬁ&%&ﬁ‘t}%@ﬁ% @QBM@B&%&Q&EB{ME ofhadsylikR 18ackon o 04 min

i enz%/A halides iri the presence of base. In

with suitably substituted alkyl \
(Metpggelor Hipimeiad Baansions, seatdcniMall also be accomplished by

reacting a suitable bromo-derivative with the given amine in the presence
of a _palladium catalyst 15like palladium acetate, a ligand like e.qg. BINAP
B: NP AR TG A ace OFIE PRl R (25 B AR BB this
sulfoma@thidd can then either be liberated or, if a suitable amino functionality is
present, be reacted with suitable aldehydes or ketones in the presence of
a reducing agent like sodium triacetoxy borohydride, sodium borohydride
or sodium cyanoborohyglride in a suitablelsolvent and in the presence of a
20water withdrawing agent olec ar sieves or a suitable ortho ester.
This amino group may hayeto belibemated in an initial step like for
example acidic removafbf Bocgroups. Futtherfitare an amino group can
be acylated by reacting it with a suitablépa
2008/077552PCT/EP2007/011165 50 chloride~n the-precence of a base
The 8 WS MR OLHIRS RIS OLMEECLRg ikt fBrSH'-‘[%b fromo-benzyl)-N-

carboxylic acid in the precence of a base like triethylamine ot Filinig's base

(2. 2-ginehetpiHy bedgeatd emsenpydiopasn it {2). Hecire Bpiseidiromo-3-

chioR¥MEREHA IsogunAlanesy HaaNAdmAidhe)UFe e Profe R DTOWRS i8). Detected
5required to liberate the desired isoquinolone (xii). This liberation,

masGrtyart tar b RMErned before or after the reductive amination step,
depending on the nature of the used aldehyde / ketone and the protection

o 6—%%%09?%%10ro-isoquinoiine

Starting from N-(4-Bromo-3-chloro-benzyi}-N-(2,2-dimethoxy-ethyl)-4-methyl-benzene-
sulfonamide (8), the title compound was synthesized by the protocol described for 6-
Bromo-isoquinoline ( 3). Ry = 1.02 min (Method C). Detecied mass: 242.2/244 .2
(M+H").

10: 6-Bromo-7-chloro-isoquinoline 2-oxide

N
ci Z0

The title compound was prepared by the method, described for 6-Bromo-iscquinoline
2-oxide ( 4), starting with 6-Bromo-7-chloro-isoquinotine { 9). R, = 1.05 min (Method C).
Detected mass: 258.1/260.2 (M+H").



Isoquinoline and isoquinolone derivatives like (xii) can be obtained as free
bases or as 10various salts like for example hydrochlorides,
W%%%pr%gyges, phosphates, triflqoroacetates, squatgs or fu%&t&%bﬁ?ﬁ 165
salts obtained can be converted into the corresponding free base by either
subjecting them to ion exchange chromatography or for example by
alkaline aqueous treatment and subsé&guent extraction with suitable
organic solvents like for example methyl tert. butyl ether, chloroform, ethyl
acetate or 15isopropanol / dichloromethane mixtures and subsequent
11: eaporation-thotiipressiduootidiagly, the following examples are part of
and intended to illustrate but ngt to limit the present invention. 20It is
understood that modifications that o ngf substantially affect the activity of
the various embodiments of this -.!._- iten_areincluded within the invention
disclosed herein. Method A: 2§§tationary phase:Col YMC Jsphere 33 x 2
Gradient:ACN+0,05% TFA : water + 0.05%TFA 5:95(0
StarfRPWR B BEAIIDHAR Wb ArBiMIdam g 3. Methed Bigromo-1,7-
Stationary phase:Col YMC Jsphere 33 x 2 Gradient:ACN+0,05e/o TEA :
dichigeads qroswiing Jay orepe pysbeptstnod poeyri b eddgisa-Bromo-1-chloro-

is0q@S(0aiB). 1,25:063 SrimiMAeuRSE(3. et EIOMAIO UM 1/278 .2 (M+H").

12: 6-Bromo-7-chloro-ZH-isoguinolin-1-one
Br

cl
O

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

13: 8-Bromo-2-(4-methoxy-benzyl)-2H-isoquinolin-1-one

Br o O\
N

G
28.18 g (125.8 mmol} 6-Bromo-2H-isoquinoclin-1-one { 8) were dissolved in 200 mi
Dimethylacetamide and 7.55 g (188.7 mmol} sodium hydride (60%) were added at
room temperature. After stirring for 30 minutes, 28.94 g (188.7 mmcl) 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 sodium hydrogen carbonate-solution and extracted
three fimes with dichloromethane. The organic layers were dried over magnesium
sulfate and evaporated. Final purification was achieved by silicagel chromatography. R,
= 1.93 min (Method B). Detected mass: 344.1 (M+H™).
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Method C: 5 Stationary phase:Col YMC Jsphere ODS H80 20 x 2
Gradient:ACN : water+0.05% TFA 4:96(0 min) to 95:5(2.0
' :5(2.4 min) Flowl mUmin 10 Method D: Stationar :
W?I\%é\%ﬁgﬁe 33 x 2.1 Gradient:Grad ACN+0.08% FA:Watng%ﬁ]%i%ﬁ%uﬁg

(Formic Acid) 5:95 (Omin) to 95:5 (2.5min) to 95:5 (3min) Flow1.3 mUmin
15 Method E: Stationary phase:Col '(MC Jsphere 33 x 2
Gradient:ACN+0,05% TFA : water+0.05% TFA 5:95(0
min) to 95:5(2.5 min) to 95:5(3.2 min) 20 Flow1.3 mUmin Method F:

14: ationad praseCo- b e drepiyIC 28HR9@ENebM ‘GPalient:Grad
ACN+0.1% FA : wateg0.1%EA (EQrmic Acid).255:95(0min) to
95:5(2.5min) to 95:5(3mi ' : ~

Cl

O
Starting from 6-Bromo-7-chloro-2H-isoguinolin-1-one ( 12), the title compound was

prepared by the method described for 8-Bromo-2-(4-methoxy-benzyl)-2H-isoquinolin-1-
one (cormpound 13). Ry = 2.12 min {Method B). Detected mass: 378.1/380.1 (M+H").

15 1-Benzyloxy-6-bromo-isoguinoline

Br x

AL _

O
To a solution of 3.93 g (17.5 mmol) 6-Bromo-2H-isoguinolin-1-one (6) in 150 mi
Toluene were added 12.13 g (44.0 mmol} silver carbonate and 3.60 g (21.1 mmol) of
benzyl bromide. The reaction mixture was refluxed for 1.5 h and then cooled to room
temperature. The solution was filtered. The filtrate was washed with water and the
aqueous phase extracted with ethyl acetate. The combined organic layers were dried

over magnesium sulfate and evaporated. Final purification was achieved by
preparative HPLC. Ry = 2.47 min {(Method B). Detected mass: 314.1/316.5 (M+H").

16: 4-Ethylamino-piperidine-1-carboxylic acid tert-butyl ester

7
O\EO\K

3.0 g (15.0 mmol) 4-Amino-piperidine-1-carboxylic acid tert-butyl ester were dissolved
in 40 ml Methanol. After adding molecular sieves, 3.0 g (30.0 mmol} Triethylamine, 9.0
g (149.8 mmol) acetic acid and 659.9 mg (15.0 mmol) acetaldehyde, a solution of 2.82
g (44.9 mmol) sodium cyancborohydride in 2 m! of methanol was added and the

reaction mixture was stirred at room temperature until complete conversion of the
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Flowl.3 mUmin 1: (4-Bromo-benzy1)-(2,2-dimethoxy-ethyl)-amine WO
2008/077552PCT/EP2007/011165 52 50 g (270.2 mmol)

Wé-@g@gp}ggpzamghyde were dissolvgd in 200 ml of toluene gpg, 28,6 8e11165
270.2 mmol) aminoacetaldehyde dimethylacetal were added.. After the

addition of 5.1 g (27.0 mmol) p-toluenesulfonic acid monohydrate, the
reaction mixture was heated under reiix in a Dean Stark apparatus. After
4 h, the reaction was cooled to 5 room temperature and washed with
saturated sodium hydrogen carbonate-solution (2x) and water. The

startiogmisiteirhyesolrisaleds e exinetey e rertendnReesHibried and
the FRFIRNGAAVRISNRIRAr e oML MAORNSS H:eHEaia AR BvaRoRIRthd BRd washed

~ “residue was dissolved in 200 ml of ethanol and 5.11 g (135,1 mmol) of .
with SBMAHPEGYeM/ IR e Tese R AaRPRRL SN YRR AR shtHREABM o4t
magﬁ%%mgﬁﬁﬂﬁg@ﬁémf% Hoiea staadivg oveinight SrdontaseliesitbWR eification was
~added and the solvent was removed i. yac,..The residue was taken up i
oY e ORI S S O VP AREPE A ovE] CoroBeslate. The
prodinageesicns suifateantievdpondtiony 60t Sogaiiflmtite coragdinglasdnem
obtained (cru roguct), which e ' t. further.purification,
e T R Y e o O A T
dissdiéd Bromisbandyimc(e s tirosp-eifly iabinewryebente ne stine it
magrqgsium sulfate and evaporation of the solvent gave the title compound as free
base. Ry = 0.95 min (Method B). Detected mass: 229.2 (M+H").
17: 4-Propylamino-piperidine-1-carboxylic acid tert-butyl ester

3
U\g,o\ﬁ

The title compound was synthesized by the method, described for 4-Ethylamino-

piperidine-1-carboxylic acid teri-butyl ester (16), using propionaldehyde instead of
acetaldehyde. Ry = 1.43 min (Method B). Detected mass: 243.2 (M+H"}.

General Procedure A for the Hartwig-Buchwald amination reaction:

1.0 eq of the arylbromide, 1.5 eg cesium carbonate and 1.2 eq of the amine were
dissolved in Toluene. if the amine was taken as a salt another equivalent of cesium
carbonate was used; if additionally the aryibromide was used as a salt (HCI- or TFA-
salt of the isoquinolines) again, 1 additional equivalent of cesium carbonate was used.
The solution was degassed and flushed with argon. Then, 0.03 eq Pd(QAc)2 and
0.045 eq BINAP were added and the solution was heated at 100 °C uniil the reaction
was complete or no further improvement could be achieved. For product isclation, the
solution was cooled to room temperature, fillered and the filirate was evaporated. The
residue was taken up in water and extracted ethyl acetate. The organic layer was
separated, dried over magnesium sulfate and the solvent was removed i. vac. The

crude product was purified by preparative HPLC.
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60.5 g (4-Bromo-benzyl)-(2,2-dimethoxy-ethyl)-amine (1, crude product)
were dissolved in 270 ml of dichloromethane/pyridine (8:1). At0 C a
- ogﬁjfjg%%ge.o g 20(386.4 mmol) p-toluenesuIfonylchIoridepi@,1:]‘&(,35@1”5;}{}_MS
ichloromethane was added and the solution was stirred at room
temperature. After 3 h, the reaction mixture was washed twice with 2 N
HCI and saturated sodium hydrogen é&#bonate-solution. The organic layer
was dried over magnesium sulfate and evaporated. Final silica gel
chromatography (heptane/ethylacetate 4:1) gave 59.9 g of the title
compound. Rt = 251.82 min (Method C). Detected mass: 396.1/398.1
Gen@OMERk WO R OB ThReR S BENZNE BhldoRa3Siction:

6-Bromo-1soquinoline To a mechanically stirred suspension of 95.29 ]
1.0 9898 BienAivly GMifE1 3-m 206'AP Sl aliehior SR SthiieAidhitiGFeaiisasvgd in
dry (3& iéﬂﬂ%)éiﬁ%&ﬁ&f%@@;@é@éﬁéé&“aﬁ%ﬂhﬁshgd w;th a;f%%n. Th?n, 0.03 eq
methoxy-e -4-methyl-benzenesulfonamide (2) in ml o
PR RoA AT i e ORI At R O A LB RS Adcect and the
solutiemperatuzettal 4tlf @dteCatatiding mvartighlvdbesegdttm anibdulieivas

imprBIUHRELANI0 e, Ne-RIADIC et as eparic ANOIDR AUELUSIMTed i, vac.
was extracted twice wi ichlordmethane. e combine
and HiehlesbimettisselselltivdsNererneisiaeg withe DIgNaOH {2x) wael washed with

catu SRS SO BGOSR B SRR BBIG R RN 2: ARV hesium

magnesium sulfate’and evaporation of the solvent, the crude product was
sulfal sayy RAT4Ege FERRb RdtHEPAERY (R plievestiy siietae cPiBafiearhy
(TtaBié 3)g of the title compound. Rt = 0.68 min (Method C). Detected mass:
208.1/210.1 (M+H+). 15 4: 6-Bromo-isoquinoline 2-oxide Br

rd
)



To a solution of 51.0 g (245.1 mmol) of 6-bromo-isoquinoline (3) in 800 ml
of dichloromethane were added under mechanical stirring 90.6 g (367.6

LY

ha e

wﬁ% g/{wf?

3- 20 chloro-benzenecarboperoxoic acid (70%). A
room temperature and standigg overnight, saturated s

USG5

ium
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chlorofor®/isop
combine@& was
magnesjim sul
was usge:witho

k%hloromethane SG
1golution, TF ague
rgpanol ;

igd 25 g aigwl

fate &ndBvapordte
qu%%gp%ﬁﬁtl

1g migtuie

Iutlon was separated
=gus layers Wer'§ exgra

and the mg@lca};\)

& The Gbtajpedicrinld

Bt =.8@-min
T aoann (e

>atu@ted N&CISol@idis B

and washed with
L(i‘ted Wltﬁa.

Q{S vyer@
digedpver
BrofucE(530 g)
itpd ). Detected
T16% T

mass: 2R6.2-{V
53.0 g (36,. m
400 mi ofmSPOC
reaction @asg:c
mechanial Hir

T+ Mo Zo08/q;]
mol) of 6-bromo-is
CI3 under reflux co
oled to room temp
ring. Thé%aqueous

oquinoline 2-oxide (4)
nditions in two portions.
erature and poured cé
solution Whs extracte

were heated in
After 4 h, the

irefully on ice with

i three tifnes with

dichloromet@n
magnesigm sul

compoufid, whi

e. The combined ¢
fate and evaporats
ch was gsed witho

d, which gave 42.8 g
ut further purification.

rganic layers were dried over

of the title
Rt = 1.64, min

(Methog€jJ-

c

Mass
M+H]

328.2

342.2

R
[min]

1.05

Product

'S
2>:O
ZQ

\

s

N
\CL 0.57 (2422
~

TFA

.

Amine

/
Z
Q

o

\ONY

HN
CH

N\

Aryibro-
mide

Exam-

Table 1
ple

18

20




10Detected mass: 242.1/244.2 (M-1-1-1+). 6:
6-Bromo-2H-isoquinolin-1-one 0 To a solution of 42.8 g (173.5 mmol) of
-Bromo-1-chloro-isoquinoline (5) in 700 ml of 15acetic aci cé <
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The title compound was prepared by the protocol described for
N-(4-Bromo-benzyl)-N- (2,2-dimethoxy-ethyl) 4

wES

g%enesulfonamlde (2), starting from (4-Bromo-3-

5

C). Detected mass: 430.3/432.3 (M-OMe-). 9:
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Starting with 6-Bromo-7-chloro-isoquinoline 2-oxide ( 10), the desired

6-Bromo-1,7- dichloro-isoquinoline was prepared by the method,

~EPE0

for 6-Bromo-1-chloro- 5isoquinoline ( 5). Rt = 1.85 mj
?gtqezd mass: 276.1/278.2 (MgH4"). 12: BRI

6-Bromo-7-chloro-2H-isoquinolin-1-one Br CI 0 The title compound was

y the method,

from 6-Broma
Detected ma

6-Brdino-2+(4-methoxy-b
(125.8 mmol) 6-Bromo-2

sulfa
chrafdat

(M+

described for
-1,7-dichloro-

H-isoquinolin-

etamide and 7.55 g (188.7

1ss: 258.2/26(
enzyl)-2H-isoquinolin-1-one

2 (M+H+). 13

fate®@ s

room-temperature--After-stird
ol) 4-Methoxybenzylg
ngemperature until ¢
| &)

@mgved under reduced pressure,
pdiunthydrogen cafBonateisolutidh and e

ha for-20.mintd
Iﬂ TOUT A"AVARRRIINAY |

hloride were added and stirr
bmplete conversion was detg

20 the residud

6-Bromo-2H- 10isoquinolin-1-on
soquinoline ( 11). Rt = 1.26 min

taken up in

tracted

rS.0 01528.18
1-one ( 6) were dissolved in 200
mmol) sodium hydride (60%) wer

ng was continued
cted. The solvent

ree.tim

ml
e

at

2S

dict%promethane. TH
agd
I

evaporated. F

DAL

aphy Rt = 1.9

e organic layers were dried
-inal purification was achieve
)3 minp(Method B). Petected

OO T RO

d by silicagel
mass:. 344.1

bver magnesium

] ) A
F)V

Mass
M+H"]

ZPCTTEF ZUU

71011165

492.6

506.7

Re
{min]

1.86

Product

YOK[ 188 | 4985

=

c

07< 1.74

0

[5¥ssges

K

Q

gsSespet

Amine

K

Arylbro-
mide

Exam-
ple

e
28 14 er

|/
30 13 U\Q/OK

31 13 HEO
N\[Oro\ﬁ




57 14: 6-Bromo-7-chloro-2-(4-methoxy-benzyl)-2H-isoquinolin-1-one 0
Starting from 6-Bromo-7-chloro-2H-isoquinolin-1-one ( 12), the title

ol

poyd,was prepared by the method described for
omo-2-(4-methoxy-benzyl)-2Hisoquinolin-1- 5 one (compound 13). Rt
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58 starting material was detected. For working up, the reaction mixture
was filtered and the filtrate was evaporated. The residue was dissolved in
ichl hane and washed with saturated sodium hydro .
Wgagr 0(%){‘1% ‘egéolution and water. Afterdrying with magnesiumgfélr gt%z;@?ﬁlem'mn
solvent was removed under reduced pressure. Purification was 5
achieved by preparative HRLC, whigh gaye the tide compound as
trifljoroacetate. The;?productéfra@tio@s welre c@nb@ed and bepught to
sy agl\d% sodiyrg hgirggen ¢arbanaté(s). After évajmratjon of
itvags, tige rgsidue wias disso \ved i water ang extragtedzhree
ighlazongetifane rying With nfagresiim sulfate gnde
Bf the solvent gaveheditle gétnpsuns. as frife 1@ base Rt =
0.9 min (Method B). Detegted mass: 229.2 (M+H+). 17%:
4A-Prigpylamino-piperidine-1tcarboxylic acid tert-butyl esfer I< 0 The title
co uﬁ% vas synthesized by the method, described for
A-Ethylaminbbiperidine-1-céfboxylic acid fBrt-butyl ester6), using
propionaldehyde instead of}{15 acetaldehyde. Rt = 1.43 min (Method B).
Detegtedmass: 243.2 (M+W). General Pracedure A forithe
Har v@g-gu hwald aminatiopidreaction: 1.088q of the aryl[ibmide, 1.5 eq
cesilffn Grbdnate and 1.2 6% of the ami ' 5t in_Toluene
the amine was taken as a splt another equivalent of cesjum 20 carbonate
was; used if@additionally theZrylbromide §alt (HCI- or
TFASalt &% tlve isoquinolinegiagain, 1 addifional equivalest of cesium
carbjonate was used. The splution was d?gassed and flushed with argon.
Then, 0.03 pg Pd(OAc)2 and 0.045 eq BINAP were added and the
solution wap heated at 100 C until the regctign was co plete<or no further
improvement could be achi¢ lucEisolation, the 25 solution was
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10

1.0 eq of the arylbromide, 2.5 eq NaOtBu and 1.2 eq of the amine were
dissolved in dry Dioxane. The solution was degassed and flushed with
argon. Then, 0.03 eq 5Pd(OAc)2 and 0.045 eq
W?,?65@4%?E§%ert-butylphophino)ferrocene were added and the Softtion Was o
heated at 100 C until the reaction was complete or no further improvement
could be achieved. For product isolat&, the solvent was removed i. vac.
and the residue dissolved in dichloromethane. The organic phase was
washed with saturated sodium hydrogen carbonate-solution and water,
Genelig¢ grover maddésilihe imuifdtetbordod i Braede Gied opanfivalids was

In 'i:h%%%g%%%gg@ﬁ%%%%%ﬁ%%@%@%@&lﬂﬁe start}é@maferials were
dissolved in Trifluorcacetic acid and stirred at room temperature for 1 h, followed by 3
h at 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 triflucroacetates,
which, in some cases, were dissolved in 2 N HCI and evaporated. After final
iyophitisation of the aqueocus solutions, these desired products were isolated as

hydrochlorides. By this method, the following compounds were synthesized (Table 3):
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>a)a)cr,8-00C..0.020c2(130)-CO)Cl)6a>a)co 2V15alCinD
03-0'ClI'00_46-0>.gVCW.0016317)f).ICI0)02C>V

WO 2068/077552 PCT/EPZO07/011165
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General procedure E for the reductive amination:

The starting material (1.0 eq) was dissolved in dry Methanol. After adding freshly dried
molecular sieves (4A), Triethylamine (2.0 eq), acetic acid {10.0 eqg}, the carbonyl
compounds (3.0 - 6.0 eq)} and sodium cvano borohydride (3.0 eg), the mbdure was
stirred at room temperature. To achieve complete conversion, in some cases the
reaction was heated to 70 °C (bath temperature} or further equivalents of the carbony!
compound and sodium cyano borohydride were added. For product isolation, the
sotution was filtered and the filtrate was evaporated. The residue was dissolved in
ethyl acetate and washed with 1 N NaOH. The aqueous layer was separated and
exiracted twice with ethyl acetate. The combined organic layers were dried over
Sodium suifate 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 HC! and evaporated. After final lyophilisation of the agueous solutions, the
desired products were isolated as hydrochlorides.
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44 isoguinolin-8-yI-(R)-pyrrolidin-3-yl-amine hydrochloride

CiH

isoguinolin-6-yl-(R)-pyrrolidin-3-yl-amine was prepared in analogous fashion as
described for 332 starting from (R)-3-Aminoc-pyrrolidine-1-carboxylic acid teri-buty! ester.

45 lsoquinolin-6-yl-(R}-piperidin-3-yl-amine hydrochioride

H
H N
39
N N~ CIH

Isoguinclin-8-yl-(R)-piperidin-3-yl-amine was prepared in analogous fashion as
described for 47 starting from (R)-3-Amino-piperidine-1-carboxylic acid tert-butyl ester.

48: 6-(Azepan-4-ytamino)-2H-isoguinolin-1-one

H
= M
O
O ClH

450 mg (0.95 mmol) 2-(4-Methoxy-benzyl)-6-{1-(2,2,2-trifluoro-acetyl)-azepan-4-
viamino]-2H-isoquinolin-1-one (compound 42) were heated in a microwave at 140°C
for 3.5 h. After evaporation of the solvent, the residue was dissoclved in 15 mi Ethanol
and 2 mi 2 N NaOH were added. The solution was stirred for 1 h at room temperature
and the solvent was removed under reduced pressure. The residue was taken up in
water and washed with dichloromethane, The agueous layer was separated and

filtered. After lyophilisation, the crude product was stirred in Ethanol, filiered and the
solvent evaporated. Final purification by preparative HPLC gave the title compound as
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General procedure D for the deprotection of PMB-protected compounds;
In the case of PMB- and Boc-protected compounds, the staffing materials
were dissolved in Trifluoroacetic acid and stirred at room tem tyre for
Wy ﬁ('%ﬂomfé?’d by 3 h at 140 C in a microwave. For isolation, Fl*@%s%#’ 0%{011165
was removed under reduced 5pressure and the residue was purified by
preparative HPLC. The product fractigis were combined and evaporated,
which gave the desired product as trifluoroacetates, which, in some cases,
were dissolved in 2 N HCI and evaporated. After final lyophilisation of the
triffue st ohdtichsytyedie sidgae drptdd Uil Wée Ma’tﬁd&m removed and the

h ALl
res*c*;yn e A R SR B SRR MR B8 sy =
hydradveridkpRcedufé @r@m&ﬂ@h@éﬁh ldespaiivg ﬂW%h@fﬁa?ktiNb"Fﬁétenal
(1.0 eq) was dissolved in dry Methanol. After adding freshly dried
molecular sieves (4A), Trlethylamln 2.0 eq), acetic acid (10.0 eq), the
47 %@B@Wd@ﬁ%‘&h‘m@'m%y GOEE) B AIECyano borohydride (3.0
eq), the mixture was 5 stirred at room temperature. To achieve complete
conversion, in some cases the reaction was heated to 70 C (bath
temperature) or further equwalents of th ﬂm ompound and sodium
cyano borohydride were added.Forpoduct i Ion, the solution was
filtered and the filtrate wals 1. The residue was dissolved in ethyl
acetate and washed with* The aqueotsHayer was separated
and

CIEEGUE

Azetidin-3-yl-isoquinolfin-6-yl-amine was prepared in analogous fashion as described
for 33 starting from (3-Amino-azetidine-1-carboxylic acid tert-butyl ester.

18: 4-(Isoguinolin-6-ylamino)-piperidine-1-carboxylic acid tert-buty! ester

trifluorcacetate

H o Q
X NMCN ( F%LOH
I G F
N = o F

To 187 mg (0.9 mmol) 6-Bromoisoquinoline (3) in 5 ml Dioxan were added 733 mg
(2.25 mmol) Cesiumcarbonate, 216 mg (1.08 mmol} 4-Amino-1-BOC-piperidine and
the mixture was degassed. 56 mg (0.09 mmol) BINAP and 17.5 mg (78.3 ymol)
Palladium acetate were added and the mixture was heated fo 100°C for 16 h. After
filtration from solids the volatiles were evaporated and the residue was purified by
preparative HPLC (Method A). 258 mg 4-(Isoquinolin-8-ylamino)-piperidine-1-
carboxylic acid tert-buty! ester trifluoroacetate could be obtained.



10 extracted twice with ethyl acetate. The combined organic layers were
dried over Sodium sulfate and the solvent was removed under reduced
ressure. The crude products were purified by preparative
Wgﬁ?&ﬂgﬁ?%tions were combined and evaporated, which ga%%&%%@g?r% .
product as trifluoro acetates, which were dissolved in 2 N HCI and
evaporated. After final lyophilisation @fdthe aqueous solutions, the
15desired products were isolated as hydrochlorides. WO
2008/077552PCT/EP2007/011165 71 44:
Isoquinolin-6-y1-(R)-pyrrolidin-3-yl-amine hydrochloride

o3 R R Sl iR B endeparedin anclogons

(R)-3-Amino-pyrrolidine-1-carboxylic acid tert-butyl ester. 45:

Isoquinolin-6-y1-(R)-piperidin-3-yl-amine hyd loride 10
Isoquinolin-6-y1-(R)-piperidin-3-y|-amir§ s prepared in analogous

fashion as described fogZ4 7 sStaftingfrom
(R)-3-Amino-piperidinez1-c Jp cid tert-butyl ester. 1546:
6-(Azepan-4-ylamino)-2H~ig6quingtin-1-one CiH

258 mg (0.79 mmol) 4-(isoquinoclin-8-ylamino)-piperidine- 1-carboxylic acid tert-butyi
ester were stirred in 8N HCI in isopropanot for 2 h. After evaporation the residue was
taken up in water and lyophilized. 206 mg of Iscquinolin-6-yl-piperidin-4-yl-amine as

the hydrochloride could be obtained.

The compounds described in the following table were synthesized in a similar fashion
as described for 18 / 33 (Table 4).
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Isoquinolin-6-yl-piperidin-4-yl-amine Hydrochloride 258 mg (0.79 mmol)

4- Ig@os%uyiynglin-6-y|amino)-piperidine-l-carboxylic acid tert'b‘{}g!ﬂ%s%%%?{ﬁﬁg
Wit EE BN HO'in isopropanol for?6 . After evaporation the residue was
2

taken up in water and lyophilized. mg of

Isoquinolin-6-ykpiperidin-4-yl-arine as the hydrochlpride could be
obtained.£10 The ;{:V())rrilpounds C escr‘@ed in the folloying table were
synthesu%d in A SI%|§%SI’]IOI’] as d%cf-ﬂ%;e%for 18 /33 (ﬁl)ﬁ%
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WO 2008/077552PCT/EP2007/011 65 80 WO
2008/077552PCT/EP2007/011165 81 68:
1-Ethyl-piperidin-4-yl)-isoquinolin-6-yl-amine hydrochloride

W%bzfgs#h%% Isoquinolin-6-yl-piperidin-4-yl-amine Hydrochloﬁgg%féﬂin%lués

ml THF was added (0.12 mmol) acetaldehyde and 104 mg MP-Cyano

bor ydrlge regin (2.3 mmol/g) and stirred over night. After filtration from
the fesin gnd evaporatiéh the @sidue was purified@y reg@%gve HPLC
(Method g) to gbtain (1&@%9@eridin-4- 1)- igoqugnolin-@ybagine as the
trifluoroagetate; The obgaifed idfluoroacetate was 30d ss@\@@in 6 N HCI
in Ispproftanol and evagustEdsFinal lyopl ﬁz%tiﬁr@@e #-rigy Bf $he title
comppou 0.63 miFr BUstpdB). Detectedt MaSsE P5E. NI E+). The
P < I =0 .y =y e 0 > 8 @l o ©
com cribed-in the™tollowing table-were-synthesized-in-an
analoggusgashion as described for 68 (Tgble 5)
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68: (1-Ethyl-piperidin-4-yl)-isoquinclin-6-yl-amine hydrochloride

H

o O ' NCN \
M. = CiH
To 32 mg (0.12 mmol) Isoguinolin-6-yi-piperidin-4-yi-arine Hydrochioride (48} in 4 mil
THE was added (0.12 mmol} acetaldehyde and 104 mg MP-Cyano borohydride resin
(2.3 mmol/g) and stirred over night. After filtration from the resin and evaporation the
residue was purified by preparative HPLC (Method A) o obtain (1-Ethyl-piperidin-4-yi)-
isoquinolin-6-yi-amine as the triflucroacetate. The obtained triflucroacetate was

dissolved in 6 N HC! in isopropanol and evaporated. Final lyophilization gave 2 mg of
the title compound R, = 0.63 min (Method B). Detected mass: 256.2 (M+H").

The compounds described in the following table were synthesized in an analogous
fashion as described for 68 (Table 5):
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wor tArgiieis3-ylamino)-2H-isoquinolin-1-one hydrochloride NeGMNredbtaiiiss
56-(Azetidin-3-ylamino)-2H-isoquinetin-1-one hydrochloride was prepared

by Buchwald Reaction starting from

WO

6-Bnomuo=2=(4=methoxy-benzyt)-zH-soquinotim=t-one (13)and-3-
Amino-gzet dine-1-¢agbexylic acid tert-butybester. BOC feprotegtjon was
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10190: 2-(4-Methoxy-benzyl)-6-((R)-piperidin-3-ylamino)-2H-isoqu
nolin-1-one hydrochloride
widudaMethoxy-benzyl)-6-((R)-piperidin-3-ylamino)-2H-isoguialssk-9i8 165
hydrochloride was prepared in analegy to 189. 191:
2-(4-Methoxy-benzyl)-6-((S)-pyrrolidin- 3-y|amino)-2H-isoquinoIin-1-one

hydrochiorige-26—WO-2608/677552PCT/EP20071011165 117 -
2-(4;Meghoxy- benz_.y:l_) 64(S)- Pyrrolijln 3-yla#nino)-2H- |soquinoli%3¢0.ge
hydroc@rl e Was(&rgpar@ in analogy tog@.ﬂReductlva amina%)'l’;& @/ere
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with|a réactjon tlmgc@ 5ch % give the pr@lﬁ@ lsted in table b@c}_@z §s
hydrocforide saltg < £ & & 22eE eI
ks
2 £
Q = 54] m o0
w oy © o
2 8 3 &
s = 3 ol &~
_E 2 o 2
&
© I
5 \ e \
s | 2O (> O
3 == N e —=
(o
g %S L/ %t
D
E=4
& gzo i:o
<
= T T
= Q rd
> b _+
[0] .
g 7 N 7N\ 7N
<f —Z =z T
£
g 2 (2] =5 [y
T b o &




123 Chemical name 1 i6p' .--.,..,4E a) €)? ma:-Y-as c la) n n xm -e- E iNJ

StE441ti9gria-5,cbEEfit.Y.23..42)a),-1")

WO 2008/677552

PCT/EPZ807/011165

91

aule
~fii-p-uiptiadid
-(AngriAyew
-g )1 HAgew
-iA-g-unouinbos)

AR

56°0

86

aule-Agew
-|A-g-ugoutinbos
~{iA-p-uipuiadid-|
AlaulAdoltdonin
-4)

£'962

640

P
w

\Z

A

aulwe-jAysw
-iA-g-ugouinbosi
-(iA-p-upedid
-fAIngosi-1)

T4

28’0

4
Ne

2N

06

SUBU jBIILUBYD

poulain
SO

LH+I
SSBIA

[unu]

™

1oNpold

epAyaply

auLy

ad-

wexsy




, Ct7 eL ..0 -5, .(1) Trifluoromethyl-
PCT/EP2007/611168

.a)c0-c-,cIXKIE.
benzyl)-piperidin-3- ylamino]-2H- isoquinolin-1-one LCMS Method CO

wE& Dot 1111] sseAJ

>a i

92

sulwe-1A-¢
-uipijaze-{jAzusy
-0JONI-G S Z)-1]
-1A-g-ujouinbosj

Z'vvE

B4 0O

HID

N

{
(BN
H

LaL

sunue-jAule-iA-g
~uljouinbosi-[iA-y
-uipuadid-(iAzusg
-CIOID-p)- 1]

298t

[N

he)

N

e

N

N

1D

00t

aunLe
fA-p-tippadid
-(Adosd-osonjug
-g'g'g L lAgsw
~A-g-uijounbos)

&'8eg

pL0

4
m/ﬁ_
N
" C
P
R

N

66

SUWEU [BIRUBYD)

ROUIBIA
SO

L+
SSB

fuma]
kS

Jonpoid

apAusply

BUIWY

a|d-

Wexs




OA ad 0) -41- C'33ad ' co .0-00 (N 0 304 (NI ci

PCT/EPZGUT/011163

WO 20084077552

93

sulwe-(jA-¢
-Uipyeze-iAdosd-1)
-JA-g-ulouinbos)

(XA 44

810

HIG

S0i

sue-|A-g
-ujoumnbost-(iA-¢
-uipneze-AuE-1)

Z8ee

L0

His

POl

auje
-JA-g-ujjouinbosi
-iA-g-tpneze
-(jAzuag-iAuew
-p-0J0ni(-€'Z)- 1]

0%t

180

N

€01

BuliLie
-jA-g-uouinbos)
-fiA-¢-uipheze
~{1Azuag-olony
-Z-0I014D-¢)-i]

44
EiTTve

980

=N

<0l

atey BoIIBYD

poUIBIA
SO

[, H+nl
SSEA

jui]

10NpCid

epAysply

aujUYy




Product 1-)1 . EO\Ot50 Ttlic)5 It

COca Cr)N'..

PCT/EPZOOT7/011165

WO 2008/077552

94

aliwe
-iA-g-uounbos)
-(1A-¢-uipiieze-|
AujawAdoidopAn
-1)

£%82C

860

HID

Iz

gL

UL
“JA-g-Uuoumnbos
-(jA-¢-uipyeze
-Anqosi-1)

£'95e

280

60l

sujle-1A
-g-uiouinbosi-[jA
-e-uipneze-(iAdoid
~JAE-L )L

£0Le

890

zp ™
HID

801l

e
-JA-g-uiouinbos
-(jA-g-uipeze
-iAdoidos)-1)

4 74

$9°0

HID zp

L01

suLe-lA~g
~ujonbes-(jA-¢
-uipeze-iing-1)

2862

Lo

HID

A,
X
T
Y
A

X

g0l

SlBY {EDILUBYT

poyisn
ST

[ H+I]
SSBIN

[uiwu]
RS

10NPoId

apAUsp|v

aid-

wex3y




73d."2 .1(r 7-40

- ="A111C

lit HHIONHN1 ?-...

PCT/EP2007/411165

WO 2008/077352

95

sule-A-g
-uoumnbosi-fiA-¢
-uipneze-{jAzusqg
QIO ) L]

[T
LA A

940

=3

Gil

sule
~JA-g-uiounbosi
~(jA-g-uipjeze
~{AX8YOJ0AD-1)

AT

640

$! Q
HO N g

147

aulue
-tA-g-ujjouinbos
-(1A-¢-uipnaze-
JALgeulAXeyopAD
-1)

£962

180

=N

palee

€Ll

auiwe-fA
-g-uipijeze-{|Adosd
~o10NiN-g'g el 1]
-iA-g-uljouinbos)

&'86e

P50

“;u..
T

Zil

sunuE-JjA
~g-uipniaze-(iAing
-fApsu-gl-1]
-JA-g-uljounbos

TANINS

£4°0

HED

8

LLE

BUIBL [BOIIBYD

POUIBA
SO

[ H+IA]
SSBIA

fun}
e

19Npold

spAyapty

auny

a|d-

wexsy




'z 111

aPAulaPIV \z-vtolito rO \ LL

PCT/EP2007/011165

WO 2008/G77552

66

sunUe s _ QO
-JA-g-ujouinbos ) « Iy = _z
-{iA-g-uipeze Y| Z0BZ| ZL0 @\/ H o 611
JAZUBE-L) pm z@lz
sue-ji-g 10 19 0o
-Ujounbosi-[jA-¢ HID M N = .z
-uipnaze-(ifzusg V| Z'85¢| £6°0 N _ % gll
~0U0140I0-'2)-1] ° Dfm H N
10
sunue-jA-g 19 _ o O
-ujounbosi-flA-¢ 7'9Z Wi i
-uipaze-(iAzueg Y . L0 | BO N H . L1}
N N
aObOwﬁmiNvlwW INLAR AN pﬂ Q’l
aule-jA-9 _ O
-ujouinbosi-iA-g z9e 9 Wi o Z N
-Lipnaze-{iizusg ¥ ) P8'C ,Q/z . sLl
IO._O__.\MMuqﬁw:W”_ WMN .WNMW HO pﬂ I ZQ.\Z
oyle HH{EY aid-
BBy [BOIUBYD wmﬂﬁqm PMMMM m.uww pnpald apAyaply auy Emuﬁm




ya

11

PCT/EP2007/011165

WO 2008/077552

97

sue-jA-¢
-Uipneze-(jAzusq
+Aeuw-p)-i]
-JA-g-uijouinbos)

£'#0L

P80

HID

il

3p!
WBLOINSSUSZUSG
-Axoiew
-F-{iAswA
-|-Uipnaze
-{ouiwelf-g
-ujjouinbosi-¢i-¢
{euspii-(3)-uew
-ouiuelAyewg
LN

%) 4

€40

L2l

apl
uleuojnssuszuag
-fiAgeud

- -uipieze
-{ouielA-g
-uouinbosi-gl-g
feuspiA-(3)-uew
-ouluiBlALiauwp

-1 FN-OI0YD-Z

€09
¥/e 88y

5.0

7N
==

0clL

aurel |[eojwsy s

poyisl
SNDT

LH+I]
SIS

[ui]

=

19Npoid

apAysply

sunwy

8)d-

wexg




ya 00 44[I001a aidwexac),c-,1- ,,N

PCT/EP2007/011165

WO 2008/077552

98

sujwe-(A-¢
-Uiptieze-fAyiewi
-Z-wipuAd-| )
-|A-g-UljouNbos;

£ L6Z

A

HIS

TA

sujwe-(jA-¢
-Upnaze-{Alsuli
~g-uiptAd-1)
“A-g-uiounbos)

[AYT4

120

HIO

N\ 7
XL

&el

suje-(ji-¢
-uipneze-fAgiauwiA
~p-UipUAd-1 )
-iA-g-ujjouinbosj

¢ lec

810

HID

el

sue-jA-¢
-Uipieze-(jAzusg
-Agiswioionig
)1l
~JA-g-tjouinbos;

285t

60

HID

ell

SUIBU [BOILIBYD

poulaiy
ST

[ H+I]
SERIN

s
s

19Npoid

apAyaply

auiy

a|d-
wexdy




PCT/EP2G07/011165

125 eweu leoiweyo Methanesulfonyl- benzy1)-piperidin-3- ylamino]-2H-
Isoquinolin-1-one .J... O >,(7a) o o La-c -,9 ?-0)di 0 ? ca, Leli.=rt, ;Li, 9

w5 2080b7hs56 1 >1 0 LCMS

99

sulwe-{jAg
-Uipneze-JAyiewii
-Z-usfeyydeu-1)
-jA-g-ujjouinbos)

£0¥e

g0’

621

euLe-jA-g
-Ujouinbosi-{jA-¢
-uipneze-{iAzuag
-JAusjingausyiaw
~Z-00n{3-G)-|]

£'98¢

178\

gl

sule-{jA-¢
-uipnaze-(jAzusy
~JAUoynssuELaL
)1}
-{A-g-ujjouinbos)

£'8oe

L9'0

LZ1

BB |BOILUBYT

poUIBIA
SN

[ H+A]
SEBIAl

[Lanw]
3]

10Npoid

apAyspY

sulYy

ald-

wexsy




_Enco
PCT/EP2607/011165
100

Method ro Darn SSRIAJrni; 0014 cocc'E'.

W 2068/077552

aule-(jA-¢

-Lpneze-iAyIsuilA HIO N O ZaY
-¢-uiptiosAd- 1) V| E£E8T| ¥L0 xzo\/ zﬁ N / oze
-|A-g-uiounbos) N DOHEN N 2@!2

suje-1A °HN,
-g-uouinbosi-fjA HID \\/ = UOmZ\\ P
-g-uipneze-(jAdosd V| £USZ| FL0 ﬁ x ; H < LEL
N N
-oupiy-z-(s))-1] \Jﬂ AVI
12AY0 N O
aule-{jA-¢ O

-uipneze-jAgewii vl ¢ 50 @/\/ - h H = _z

-j-usjeLpydeu-i) OvE | 96" i N N\ / 0El
Y - . HID e N N
(A-g-uljoumnbos; C pm Ql

poutein | [ H+l | [ui] 8jd-
SUIBU {BOILIBYY *
1oNpos aphye aupw
P N d pAyapyy iy e




46 acm .,- Product HOdi40\NH el OWAD EC.)\0Or.V)0Oa*

PCT/EP2687/011165

WO 2608/077552

181

aulue
-iA-g-utpossAd
-{iAzusg-oionin
R AR}
-1A-g-utjouinbos)

¢ 85E

¢80

O
(24D N g
=i
=
o

4

g9el

asupwe-()A-¢
-uipieze-jAuieuii
-g-ueydoiys-| )
“1A-g-uouinbosi

2962

040

N
m@\/ﬁz s b
H

Hid

Gel

Bljue
-[lA-g-uipiyaze
~{ArewiA

-0z RIAd
“Hi-Auiew- L)+ 1]
-lA-g-ujoumnbos)

(9 T4

gy o

=N

HID
T Y
! D/
/ N
H

Y
V2

2%

aunue-(i-g
-Uiplisze-{AyeuA
-Z-UIniosAd
“1=(ed)-1)
-jA-g-uljouinbos)

£E8e

AN

N

HIO W,
S0,

140 m

el

BB [B3ILUBY Y

poUlsiy
SO

[+l
SSBIA

[ur]

g

JoNpoId

apAyeply

BUILLY

ald-

wiexg




aPhilaPIlvV 0 el

*5*

PCT/EP2607/411165

WO 2008/077552

162

auiLle
~jA-g-ujoumnbosi

H

O
ZY
~(1A-¢-uipijoushd- g| z8oz|pop| ™PWOWO QL,_ A N R
AutswiAdoidopin w M H O..__.z
-~}
aule H 0
~A-g-uljouInbos! IBAIOHID sz AN
~{(1A-g-uipnonid g} ¢l | 890 A H |n U ovk
-Hncosi-i-(d)) w/ =N _Mv___.,z
sulie-iA-g M
-uouinbosifif-g . . o Q\z = _z
-uiptiosAd-(idaid g Zv8Z| w0 N QJ _,Q ..... N = bel
-Aa-1)-L- ()] \/m =N o
121140
aue H
-jA-g-Ljouinbos) HIO NU\z o & N
-(1A-g-uipouAd a4 ¢9%z) 6ve N 2 J.j 62 = set
-lAdosdos1-(x)) O
:&Eu\ﬁ
suwe N
-/A-g-uyjournbos — e N Q Y
~{A-g-uipljosAd ga| zolz|oL0 ] \Lﬁ y _ £l
-fAng--{u)) H Qz A
oyie (HETY ayd-
auled eailisyj powein | LH+WI | funul 1oNpoid epAyably SuILly M
SWDT| ssew| M wexg




111g---\00

PCT/EP2007/011165

WO 2008/077552

143

auywe-jA-g
-ujouinbost-jA-¢
-Uipioudd-{jAzusg
~QIO D) L -(ad)]

¥'or
£ir'Bee

840

Gyl

BLLE
~|A-g-urouinbos
-{{A-g-upljoAd-

ALswixayopin
-1-(ad))

[Al3>

480

(B0

144"

suie
~[}A-g-uiptossAd
-(|Adod-osoniil

£'e'e) ()]
~|A=Q-L1|OLINDOS]

Z0le

290

BAUDHID

el

sue-f|A
-¢-ulploUAd-(Aang
-Agiei-g)-1 -]
-JA-g-uliouinbos;

V8T

080

|BAIYD

vl

sluBy jBOILBYD

POUlaiN
SO

[ H+]
SSEIN

[}
s

1oNpoId

aphyspiv

ajd-

wexgy




Amine*cc30c8r0c30 eidWeXjoN N oa,

PCT/EP2007/011168

WO 2008/077552

104

fiAgsud

- -UipiouAd
-{ounueid
~-g-UHoUINbost)
£l
-{ouspid-(3)-eus
-OulleiAuiewp
-LI-N-0s0[4D-Z

0ely

98°0

[BINIHID

|
¥

N--g
o't

N

6l

Ul
-iA-g-uniounbos
-[iA-g-upionid
-(1Azusq-0i01U42i]
-g'eiL-(u)]

Ovie
107EL8

0l

HID

[BIUDS

N

o

8yl

suile
-jA-g-uouinbos
~{iA-g-uipjosiAd
-iAzueg-|-(d))

L'y0E

840

HID

BIYD

il

sulie-|A-g
-ujouinbosi-fiA-¢
-UipjouAd-{Azuaq
-0J0iyD-¢)-1-(ul]

¥ oy
EIG'HCE

090

H

- 0

D)0

N

ol

aWeU [EnusyYD

poyleW
SN

[H+In]
SSRy

fu]

Jonpoid

spAusply

ajd-
wex=




PCT/EP2007/011165

sule-tA-¢
-uipjouAd-GAzuag
“JAuieu-y)-1- (2]
-iA-g-ouInbos|

£'ele

180

(B3

LGl

8pi
WeUOHNSsUSZUSq
-AxoUisul
~p-{IAURUIA
-1-uiplouid
-{oujue)A
-g-Uljouinbost)
-¢-(a)l-¢
-feusplA-(3)-yisLu
-QuIugAgIsuQ
“LIN

£'89¥

z8'0

2y
-0 zQ/z w Y
HID H
5—N

; /
I /J,/I|Z
T0) 00 \

oGl

api
weLojnsauazuag

SWBU [EXWSYY)

potiein
SADT

[H+in]
SSBI

[us]

K|

Jonpold

ULy

ajd-
wiexs

Difluoro-4-methyl- benzyl)-pyrrolidigs3- ylamino]-2H- isoquinolin-1-one

esi 126 Chemical name 6-[(S)-1-(2,3,5- Trifluoro-benzyl)- pyrrolidin-3-
64(6)-1-Butylpyrrolidin-3- ylamino)-2H-

ylamino]-2H- isoquinolin-1-one 64(S)-1-(3-Chloro2-fluoro-benzy9-

wBWigligine3; ylamino]-2H- isoquinolin-1-one 6-[(S)-1-(2,3-




isoquinolin-1-one LCMS Method Co CD 0 ['H+1111 SS elAl P'4 N- 0)

r" ci N- CO EN

WO 2008/077552

PCT/EPZ007/011165

sule
~(1A-g-uimoliAd
-Ayietud
~Z-utpud-1-(4))
-jA-g-ujounbos;i

£'e0e

20

H
A
HIG —N
YA\

By ==

Gat

aujie
-(1A-g-uipijouAd
-JAyyeuud
-g-utpuAd-1-(4))
-|A-g-uoLnbosg)

g5oe

L0

H
A
HID ]
7\

B9 M=

=

N\
I

1225

106

auile
{iA-g-UIpiolIAd
JAUIBUA
~p-uiptiAd-1-(24))
-{A-g-ultouinbos]

£ 50t

9l

o
=N
-

Yy SN

-

Y

N

N

eut

sulwe-iAi-¢
-uipouid-{jAzusg
-JAlISLUIDIONL
“#)-1-(d)]
-jA-g-uljouinbos)

A

£0°1

s
HIO N /QJ
=N

4
12143 44

A5

sluel Boruay D

POYSN
SWOT

[ H+N]
5SS

fuw]
g

1onpold

spAyaply

sUiy

a|d-

wexy




PCT/EP2007/011165

s
-(iA-g-utpnonid
-HAyied
-z-usieydeu
-4-(a)

A-g-ujjouinbos)

Ol 1

2670

851l

187

suiLe-|A-g
-ulounbos-jjA-¢
-uiposAd-{jAzuag
—JAuoynsauByBWw
A
~0Jon4-g)-1-(1)]

Z00¥

P90

=N

151

suswie-lJA-¢
-UipljouAd-{jAzuag
-SAUOHNSRUBLIL
-¥)-1-(u)]
~HA-g-uounbosy

A

090

.

Z

96l

SUIBY jEOIUBYD

poviey

SWOT

[H+I]
sSeIA

fun]

12NDoId

apAysply

aujYy

8|d-

wexs

OCOCV N-CZ000Ov-CDO, N.ODciProduct411 0

W 2008/077552




IV-/\INIDI' 4010 - \/ NH NO HID NH IeJNORIOO0 aphienv

leiNadOoO ....

PCT/EP2067/011165

WO 2008/077552

108

Suwe
-iA-g-upounbos
-{jA-g-tipuadid
-Auga-1-(d))

[T

2.0

Z91

sulue-iA-g
-ujjouinbosi-flA-¢
-uipuadid-(JAzuaq
-JAyisui--0Joniiq
SRARRE)]

Z£'88¢

1670

A4S

Li.

H

L9}

auwe
-|A-g-ujounbosi

Jif-¢-uipnadid
-{iAzuaq-clon)-7
~0s0y £ -1-{(d)

£0L8

£6°0

H
4

RAUDHID

12

N
Z

4

oot

suiwe
-fiA-g-uipuedid
~(jAzuag-0lonig
SR AR )]
-jA-g-uouinbos|

A

180

3

1B B

6G1

SLIB |BDILLBYD

poylen
SNDT

[ H+]
88BN

[u]

!

onpoid

apAyaply

BUHLY

ajd-
wex:




4.

11, 1l

PCT/EP2007/011165

WO 2008/077552

169

sunwe-fiA
-g-uipuedid-(Aing
-Ayeri-g)-1-(x)]
-1A-g-uljouinbosi

£'86¢

08¢

H
EAGOHID

18}

sunue
-|A-g-uouinbos)
~({A-g-uipuedid-
AygswiAdoldopAn
1))

£'Z8e

650

% I
L] HID

991

atilue
-th-g-uijouinbos!
-{IA-¢-Uipiedid
-[Angosi-1-(x))

£P8E

890

=N
N _ P
{BHUD \ﬁ

HIO

g9l

asue
-iA-g-unounbos
~{jA-g-uippedid
-hing-1-(x))

£¥8e

69°0

e
S _ s
RIUD _\j HID

7ol

aulLe
~(|A-g-Wpuadid
~jAdoid-}-(4))
-1A-g-uyjouinbos;

&'0le

Leo

LA

12040

VA
oo 2

€ol

BB [EDILSYD

POUIBIAL
SINOT

LH+INI
SSBIA

[utu]
o

12NPold

epAyap|y

PUILLY

aid-

wexs




aidwex3 es) ;- 0 (NI C'd Ri

Amine a O0W 4111 N IS 0.."NIN.,0,00VN NI

hi CV

WO 20084077552

PCT/EPZBO7/011 165

ii¢

sule-1A-9 =y e
-ugouinbos-fjA-¢ 9 4 i 9\8 ~ Wz
-uipiedid-(iAzuag Y A eL0 " D H Ouz A b2l
-0100-€)-1 ()] _ *
ause-i-g Q,z m /zm 0]
-utjounbosi-{if-g €ps| S ~
uipsdid-(jfzuieg v ¢igzse 160 HD H ? h o
-010{y =)L -(e)] N
[BEYT WU
ule o 0
-iA-g-uounbosi p\@@ =N
-(iA-g-uipusdid- v| e£vee| 6.0 H !
AuIaWAXSYOIAT) Ho ?
i ts)) RAUD
aullie
[iA-g-upusdid [N 4 0 Z N
~{iAdosd-oionj v cyee | 700 .Dyn\ﬂw@ mi . ! 891
e ey 1-(e)] v\ﬂ o 3 H 9
-iA-g-ujounbos) 2D 4 N
oue UL 8|d-
sleu [BIILIBYD POISI | [H+Wl | fullu] onpoid spAuysply Sty
SWOT! ssep| M Wwexs




131 Chemical name 6-((S)-1-Pyridin-4-

Cv Ccv

PCT/EP2007/011165

ylmethyl-pyrrolidin-3-ylamino)-2H- isoquinolin-1-one 64(S)-1-Pyridin-3-

wiegiy=Ryrrolidin-3-ylaminol-2H- 6-((S)-1-Pyridin-2-

ylmethyl-pyrrolidin-3-ylamino)-2H- 111

aue | N O
-JA-g-tjounbos) ) p 2 19 N
:.w\a-m&_uzmmﬁ W ves 00} b H e | gl
-{jAZuag-0i0iuy2Iqg £/2°98¢ . Y
el I '
g'g)-L-()l o o ”
1J
aue i \
-iA-g-uijouinbos! . . _,Dzz Z _z
-(jA-g-uipnadid V| ¥BlE| LLO H - A
-JAzueg-1-(d)) HIO
(4D
aultle =N
-[A-g-ugiounbos - _,O/z M > i ¢ N
(if-g-uipuedid ) 00t o H < oen
~(ifzuag-oiool(] £/7 988 AYORID H @az
2 1-()]
; I0
auwe-|A-g NN 12 Q P
-ugjouinbosi-{iA-g evel ,Qz s A
-ujpiiadid-(iKzusq Y| egee| 580 0 - H Q..z S ¢
-01014 321D o Ho
ad-
awiey jEoiusyn) powrelt | LH+nl |l Jonpoid apAysply auy
SWNOT|  sselN | Y wexg




suje-[jA-¢
-uipuedid-(jAzuag
~Ayteutyi-1-{d)]
-HA-g-uiouinbos:

geee

060

[2AUG

8.l

PCT/EPZO0T/G11165

ap
WBLOHNEBUBZUSY
-AXouiaul
-IAgIsWIA
-{-Uipuadid
(oA
-g-uijounbost)
-g-(W)}-¢-[euapyd
~(Z)-ysu-ounue
-Ageutic-1 N

ey

080

N
HIO N _ =

18140 O

LLL

1iz

ap
Lwguojnsauazuag
-fiAeLA
-p-uiptedid
~{otugid
-g-uljouinbosi)
-C-(e)}-g
-feuspiA-(I)-uiew
~GUUBIALIeWID
-L-N-0I0[UD-Z

ey

¥9'0

N
pid

7/

a1

BUWEBL |BOILUBY T

poulsiy
SWaN

LM+l
SEBN

funj

o

1npold

apAysply

auilwy

ald-

wexy

isoquinolin-1-one 6-[(S)-1-(4- Methanesulfonyl- benzvn-mirrolidin-3-

LCMS Method m 0 03 m LEH-FIN] sseol 4N

WO 2008/077552




e7,40)t4 (71 CO 04rsiCO %-Mo,CO F-ECO"I-

PCT/EP2007/011165

WO 2008/977552

113

Lile
~{1A-g-uipuadid
-JAUIaWIA
-Z-uipudd-1-(4))
-iA-g-ugouiinbos)

£6le

810

2D

gl

BuEe
-{jA-g-uipuedid
-JAeuA
~g-UiptAd-1-(d))
“JA-g-uljouinbos

£'Bit

910

_EEO &

=

N/
X

L8l

auiue
-(1A-¢-uipuadid
-|Ayyeiud
“pruIplAd-L-(a)
-|A-g-uiouinbos)

gale

ZL'0

/z

S

BHHG N

e

\__/
Xz

0gl

supde-{iA-¢
-uipuadid-{jAzusy
-JAyiswolonii
= 1-{8)]
-jA-g-uljounbos)

g'oge

960

000

bl

6l

suwleu jBoirusy )

POYISA
SNDT

[+
SSBIN

fui]
g

1Npold

apAyep|v

aullYy

aid-

wexy




Product ()A -- Na; \ HIONH

ciOinci Ococ:i(4 (53 ci

PCT/EP2007/011165

WO 2008/077552

114

BUHLE
-{1A-¢-uipliadid
L ETTE
~Z-usjeuudeu
-1-())
-1A-g-ujjeuinbos

£85¢

80t

L] -

HID

1412

auiue-jA-g
-ugounbosi-liA-¢
-ypnadid-(1Azusg
-JAuoynssueuiow
<
-010N]4-G)-1 - ()]

Erly

0L 0

.
0\\

BHYD 4

87y

auwe-f|A-¢
-Uipuadid-(jAzusg
~JAucnsauByiaw
“i7)-L-(e)]
-iA-g-upouinbos

£'o6e

190

an @170

HIO

NS

RN

]

£8l

suweu [BojWway

PoOUISiy
ST

[ H+]
SSRIN

fui]
o

1onpoid

opAysply

auiy

ad-

wexg




PCT/EP2G07/611165
115

|leiNOO 03, J NH IMDHIDO H ill\ NHIONH 1211900 \14 -7* 0'8 NH 40H10

aPAl-laPIV
WO 2008/077552

aule
~(1A-g-uipliadid
-{AsewA
~P-UIDHOLAD
1) 1))
-A-g-uljouinbos)

g£iie

LE0

feud

O0EN

N
=z

2

88l

ulLLE
~(|A-g-uppsdid
-JApswii-¢
~uiptjosiAd-g-(d))
-JA-g-ujounbosi

gilie

L0

t
IO H

208N H

L8l

sujule
-A-g-uljouinbos)
-{|A-g-utpredid
-(1iAdosd-ouiuy
-z-(3)-1-(u)]

£gee

810

UNYTTH jenyonin

981

sluiue
~(1A-g-uipuscid
-fAyIetuA
-L-uapeyiydeu
-1-(ad))
-|A-g-ujouinbos)

£'8oe

16°0

ol

HIZ

A
z

/

G81

BB [EOIUBYD

poUiBN
SWOT

[LH+Al
SSB

[irwu]
s

1onpold

apAuyapiy

BUUY

ad-

wiexsy




10

15

20

\ocoit- O

WO 2008/677552 PCT/EP2O07/012163

116

188: 6-(Azetidin-3-ylaming)-2H-isoguinolin-1-one hydrochloride

6-(Azetidin-3-ylamino}-2H-isoquinolin-1-one hydrochloride was prepared by Buchwald
Reaction starting from 6-Bromo-2-{(4-methoxy-benzyl)-2H-isoquinolin-1-one (13) and 3-
Amino-azetidine-1-carboxylic acid tert-butyl ester. BOC deprotection was performed as
described for isoquinolin-8-yl-piperidin-4-yl-amine (48).

160; 2-(4-Methoxy-benzyl)-6-((R)-piperidin-3-ylamino)-2H-isoquinolin-1-one
hydrochloride

- N
Lo
N CIH

2-(4-Methoxy-benzyl)-6-((R)-piperidin-3-ylamino)-2H-isoquinolin-1-one hydrochioride
was pregared in analogy to 189.

191: 2-(4-Methoxy-benzyl)-6-{(8)-pyrrolidin-3-ylaminoc}-2H-isoquinolin-1-one
hydrochloride
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117

2-(4-Methoxy-benzyl)-6-((S)-Pyrrolidin-3-ylamino)-2H-isoquinolin-t-one hydrochloride
was prepared in analogy o 189,

Reductive aminations were carried out in analogy to (1-Ethyl-piperidin-4-vi)-isoguinolin-
6-yl-armnine (68). PMB deprotection was carried out as described in general procedure
D with a reaction time of 1.5 h to give the products listed in table below as
hydrochloride salts.



Amine AO\ NH()OW /a aidwex9 oo CO CA es) CO CNI

PCT/EP2007/811165

W 2008/077552

118

U0~ -tijounhos)
-Hz-[oulweid
-e-upuadid-(jAzuag
-Agiauw-p-oionid
£2-1-{-e

L'y8E

A

ey

1ge!

61

aun-|-ujoLnbos
-Hz-founueid
-g-uipiadid
~((AZUB-0IONY-7
-oiolyD-g)-L-(dll-e

L'gee

POl

HIG
ikl

o
b

=
N
o
H
N =
A
o
;

€8l

BUO- | -UioWNbos
-Hz-fouweid
-g-uipuadid
-{jAzueg-cIONiL ]
52 (dl-g

1’88t

L01

oy
N
HI2
4
d
3

RILD

5

Z6l

BUIBU [BOILLIBYD

powpsiil
SADT

[ H+A]
SSBIN

fusw]

onpoid

apAyspiy

Uy

o|d-
wexs

93jqel



132 OWBU leo!watio
6-[(S)-1-(5-Fluoro-2-methanesulfonyl-benzy1)-pyrrolidin-3- ylamino]-21-1-

wisamauinekar1-one 6-((S)-1- Naphthalen-2-
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263: 6-Fluoro-7-chloro-isoquinoline 5Starting from
4-Fluoro-3-chlorobenzaldehyde, the title compound was synthesized by
W%Iﬁ) Iocgl described for 6-Bromo-isoquinoline (3). Rt = 0. 4&#ifo07/011165
Method A). Detected mass: 1821/184.1 (M+H+). 264:
6-Bromo-7-chloro-2-(4-methoxy-benzyl)-2H-isoquinolin-I-one 10
Starting from 6-Bromo-7-chloro-isoqli#fline (263), the title compound was
prepared by the method described for
6-Bromo-2-(4- methoxy benzyl) -2H-isoquinolin-1-one (13). Rt 15 =1.66
263 frinfynretiicehByobesictediingss: 318.3 (M+W). 265:
6-Fluoro-7-bromo-isoquinoline 20 Starting from
4-Fluoro-3-bromobenzaldehyde, the title compound was synthesized by
the protocol described for 6-Broms ne (3). R =0.91 min (Method
B). Detected mass: 226.0 / 228.0
2008/077552PCT/EP2007/01 1€

Starting from 4-Fluoro-3-chiorobenzaldehyde, the titie compound was synthesized by
the protocol described for 6-Bromo-isoquinoline (3). Rt = 0.77 min (Method A).
Detected mass: 182.1/184.1 (M+H+).
264 8-Bromo-7-chioro-2-(4-methoxy-benzyl)-2H-iscquinclin-1-one
F RN \/@/ S
N
Cl
G

Starting from 8-Bromo-7-chlorc-isoquinoline (263}, the title compound was prepared by
the method described for 6-Bromo-2-(4-methoxy-benzyl)-2H-isoquinolin-1-one (13). Ry
= 1.66 min (Method C). Detected mass: 318.3 (M+H").

265: 6-Fiuoro-7-bromo-isoguinoline
PO e
N
Br
Starting from 4-Fluoro-3-bromobenzaldehyde, the title compound was synthesized by
the protocol described for 6-Bromo-isoquinoline (3). Ry = 0.91 min (Method B).

Detected mass; 226.0/ 228.0 (M+H").

266: {S)-3-Acetylsulfanyl-pyrrolidine-1-carboxylic acid tert-butyl ester



10

5

20

3 g (16 mmol) (R)-3-Hydroxy-pyrrolidine-1-carboxylic acid tert-butyl ester
and 4.63 g Triphenylphosphine were dissolved in 70 ml THE. Over a

ng@’%g’% 0 min 2.8 ml (17.6 5 mmol) Diethylazod'icarbolxyI@lt;(a[)ﬁ/ﬁr&,m).11165
added at OC. After 10 min 1.26 ml (17.6 mmol) Thioacetic acid was added

and the mixture was allowed to come to RT and stirring was continued for
18 h. After evaporation the residue W&$ purified over silica gel (heptane to
20% ethyl acetate in heptane) to give 3.5 g of the expected compound.
10267: (S)-3-(7-Chloro-isoquinolin-6-ylsulfanyl)-pyrrolidine-1-carboxylic

acid tert-butyl ester 153.5¢ (14.2;
(S)-3-Acetylsulfanyl-pyrroliding-1-carboxyjic acid tert-butyl ester (266)

were dissolved in 95 ml MeOkhand tr with&.34 g (16.9 mmol)
potassium carbonate and stirred over night./Aftér evaporation of all
volatiles the residue was taken up in 60 mkpf degassed DMF, 1.27 g (15
mmol) 6-Fluoro-7-chloroisoquinoline and 2.2 (15 mmol) DBU were
added. After 3 h at RRT the mixture was 20 goricentrated, taken up in
ethyl acetate and washed with brine. The organic phases were dried over
Sodium sulfate and evaporated. Purification over silica gel (10% to 40%

oo NI LIBIEIned paritetessd ek o

TriphEOARRSBIES) WoFFOMRRCA GG Ui RyNidsHui diRfeARRIGth R Ifegt2-8 m! (17.6
mmch iRt GhEHidePoa£Gidt Ml added at 0°C. After 10 min 1.26 m! (17.6 mmol)
Théoé%%-t?c; (aYéi% Qflv%rg g%%%léi %ﬂéﬁnﬂ'?éys!ggxltfg rney \Qé)sy gl?éi\gglg i%‘%gﬁ?g )fg li&'!a%irgd stirring
was continued for 18 h. After evaporation the residue was purified over silica gel

(heptane to 20% ethyl acetate in heptane) to give 3.5 g of the expected compound.

287: (S)-3-(7-Chlcro-isoguinolin-8-ylsulfanyl)-pyrrolidine-1-carboxylic acid tert-butyl

<

3.5 g (14.2 mmol) (8)-3-Acetylsulfanyl-pyrrolidine-1-carboxylic acid tert-butyl ester
(266) were dissolved in 95 mi MeOH and treated with 2.34 g (16.9 mmol) potassium
carbonate and stirred over night. After evaporation of all volatiles the residue was
taken up in 60 mi of degassed DMF, 1.27 g (15 mmol) 6-Fluoro-7-chloroisoquinoiine
and 2.25 ml (15 mmol) DBU were added. After 3 h at RRT the mixture was
concentrated, taken up in ethyl acetate and washed with brine. The organic phases

gster

were dried over Sodium sulfate and evaporated. Purification over silica gel (10% to

40% ethyl acetate in heptane) gave 4.5 g of the expected compound.
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5tert-butyl ester in 15 ml dichloromethane and 7.5 ml 6N HCI in
isopropanol were stirred over night. After evaporation water was added
w? % zed 1.98 g of 7-Chloro-6- PCT/EP2007/011165
( yrro d|n 3-ylsulfanyl)-isoquinoline hydrochloride were obtained. Rt=
0.76 min (Method B). Detected mass: 264.1/266.1 (M+1-1+). 10269:
(Rac)-7-Chloro-6-(piperidin-3-ylsulfait¢l-isoquinoline hydrochloride
Starting from 6-Fluoro-7-chloroisoquinoline (263) and
3-Hydroxy-piperidine-1- 15 carboxylic acid tert-butyl ester
268: (Radjorochidfo-evppidinis-gstaryhysoseiakom iy dswiiedisbtained as
the hydrochlorlde as described for compoun QQ%‘;& 0.80 min (Method

Startlng from
6-Fluoro-7- chlor0|soqumollne (263) ancj 4-Hydroxy-azepane-1-carboxylic

acid tert-butyl ester (IR%%}-G -(Azepan-4-ylsulfanyl)-7-chloro-isoquinoline

could be obtained as the hydrochloride as described for compound (268).

Rt= 0.83 min (Method B). Detected mass: 293.1/295.1 (M+H+). 5 271
4.5 g Ead) el dpad-AyisuitanysrmbrshivSsoguifsnib tyarbemneridearboxylic acid

tert- kN REIDGI 98 B RIS ShEamRis o TolNgl @R @R isopropanol were stirred
4-Hydroxy-azepane-1-carboxylic acid tert-butyl ester (Ra

over g a T PRI SO BT AT AN UESFo bR B ErfgEioro-6-
{(S)-p§reerEnedidorsapnreeaditiivl Riare:8Bmin ddethestBrebergetad76 min

viethierB) Bl M Hike: 264.1/266.1 (M+H").

269: (Rac)-7-Chloro-6-(piperidin-3-ylsulfanyl)-isoquinoline hydrochloride

|
=
ot
&
CIH

Starting from 6-Flucro-7-chlorcisoquinoline (263) and 3-Hydroxy-piperidine-1-
carboxylic acid tert-butyl ester (Rac}-7-Chloro-6-(piperidin-3-yisulfanyl)-isoguincline
could be obtained as the hydrochloride as described for compound (268). Ry = (.80
min {Method B). Detected mass: 279.1/281.1 (M+H").

270: (Rac)-6-{Azepan-4-ylsulfanyl)-7-chloro-isoquinoline hydrochioride

N S
O
N =~

~ Ci

CiH
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15272: 4-Acetylsulfanyl-piperidine-1-carboxylic acid tert-butyl ester jsc,i4

2.29 (19.3 mmol) Potassium thioacetate and 2.659 (10 mmol)

4-Bromo-piperidine-1- 20carboxylic acid tert-butyl ester Wel’ﬁngl o%e,%{' 6
WEFRYBHDMF and stirred at 100C vor 4 h. The mixture was taken up in 163

ethyl acetate and washed with brine. The organic phases were dried over

Sodium sulfate and evaporated. Purifightion over silica gel (10% to 20%

ethyl acetate in heptane) gave 2.15 g of the expected compound. WO

2008/077552PCT/EP2007/011165 142 2.159

Staﬁm@\ﬁmyiﬁﬁamﬂqameﬁhﬁmmqmmwi&ﬁﬁ%ﬁ%@tyﬁmﬂm@&wiﬁe@amowﬁc

& W}éﬁ e or0-fORRHSRAM B i b
acid oro %téét %%ég stir E@yglﬁf%@l}?%:@olaéﬁles v%ilere removuéd v
J fvdiedldlsidie W@mfﬁrﬁmmﬁ@@@ﬁa{%@ Iyl %ﬁar) (Method
B). ﬁé{ﬂ&téﬁ'%%w@@%d%mﬁaxtm@m with dichloromethane, drying with
Sodium sulfate and evaporation gave 1.78 g of crude 4-
Mercapto- plperldlne 1-carboxylic acid tert-butyl ester 274
271 44 cEblore-iseaunolnntayiauianrpnesisineskrearhaxytiaiagigetert-butyl
ester To 1. 78 g of crude 4-Mercapto-piperidine-1-carboxylic acid tert-butyl
ester (273) were dissolved in 20 mI degassed DMF was added 1.3 g (7.1

phases were dried over SO|um quateE’&nd evaporated. Purification over
silica gel (40% to 60% etlpy! acetate in heptane) gave 1.98 g of the
expected compound. 20 275:
7-Chloro-6-(piperidin-4-ylsulfanylyisoquinoline hydrochloride
Starting from 6-Fluoro-7-bromoisoguinoline (265) and 4-Hydroxy-azepane-1-carboxylic

acid tert-buty! ester (Rac)-6-(Azepan-4-ylsulfanyl)-7-bromo-isoquinocline could be
obtained as the hydrochloride as described for compound (268). Ry = 0.83 min (Method
B). Detected mass: 337.1 (M+H").

272: 4-Acetylsulfanyl-piperidine-1-carboxylic acid tert-butyl ester

- S‘C““/{%

2.2 g (19.3 mmol) Potassium thiocacetate and 2.65 g (10 mmol} 4-Bromo-piperidine-1-
carboxylic acid tert-butyl ester were dissolved in 50 ml of DMF and stirred at 100°C vor
4 h. The mixture was taken up in ethyl acetate and washed with brine. The organic
phases were dried over Sodium sulfate and evaporated. Purification over silica gel
(10% to 20% ethyl acetate in heptane) gave 2.15 g of the expected compound.

273: 4-Mercapto-piperidine-1-carboxylic acid tert-butyl ester
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WO 2008/077552PC1'/EP2007/011165 143 Uhl 1.98 g of
4-(7-Chloro-isoquinolin-6-ylsulfanyl)-piperidine-1-carboxylic acid tert-butyl
ester/%%?{) were dissolved in7 ml dichloromethane and 5 ”%?Héﬂ%b%nms

W%%%}Popg\?\%’“l. 5 After 18 h at RT the volatiles were evaporated, water was

added and lyophilized. 1.85 g of the expected compound were obtained.
RI= 0.70 min (Method B). Detected mé8s: 279.1/281.1 (M+H+). 276:
4-(7-Propyl-isoquinolin-6-ylsulfany1)-piperidine-1-carboxylic acid tert-butyl
ester 10trifluoroacetate To 200 mg (0.52 mmol)

4-(7-Chloro-isoquinolin-6-ylsulf -piperfdine-1-carboxylic 15 acid
tert-butyl ester (274) diss@xﬂe@mﬁ F and,1m1 NMP were added 20
mg (0.055 mmol) Ferric (Ill) ac etonqg-;Jé;Lhe red solution 0.3 ml of
propylmagnesium-chloride (2M in THF) were added and 2 min stirred at
RT. 1 ml 1IN HCI and 20 ml diethyl ether were added and the organic layer

2.15 gésAvatvied ipnkl iiperidine-drgame prikseaidvié avd stier Sddilere

dissoiigie aadavareAigHd thadesidue was2imibligehBy siitm o mByefride at
o4 7-Propyl-isoquinolin-6-ylsulfanyl)-piperidine-1-carboxylic acid tert- utgyl )
0°C. abier HROHETODA AR L IO RS HAEE ROV ctio snd fo e residue

was SddRinalicinyndsaifany - 2-propyHiseqyicoinadydrechinrdent¥y @xtraction with
d;ch;§g%°r§§%£§§@5?§r§gyg5§§§%ﬁ{8&.%%E,a%aié and evaporation gave 1.78 g of crude 4-

Mercapto-piperidine-1-carboxylic acid tert-butyl ester

274: 4-(7-Chiloro-isoquinolin-6-ylsulfanyl)-piperidine-1-carboxylic acid tert-butyl ester

~ ‘40{_

To 1.78 g of crude 4-Mercapto-piperidine-1-carboxylic acid tert-butyl ester (273) were
dissolved in 20 mi degassed DMF was added 1.3 g (7.1 mmol) 6-Fluoro-7-
chloroisoquinoline (263) and 1.23 mi (8.2 mmol) DBU. After stirring for 80 min at 80°C
the solvent was evaporated. The residue was taken up in ethyl acetate and washed
with brine. The organic phases were dried over Sodium sulfate and evaporated.
Purification over silica gel (40% to 60% ethyl acetate in heptane} gave 1.98 g of the

expected compound.

275. 7-Chioro-6-(piperidin-4-ylsulfanyl)-isoguinoline hydrochioride
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85 mg (107 mmol)
4-(7-Propyl-isoquinolin-6-ylsulfanyl)-piperidine-1-carboxylic acid tert-butyl
ster triflugroacetate (276) were stirred in 6N HCI in iPrOH .
W‘i?’[}je%fg éﬂ?ﬁ%oraﬂon water was added and lyophilized. 42 mgﬂ]:%?):lﬂi])i%%l—11165

6-(Piperidin-4-ylsulfanyl)-7- propyl-isoquinoline hydrochloride were
obtained. Rt = 0.94 min (Method B). @8tected mass: 287.1 (M+H+).
278: 7-Bromo-6-(piperidin-4 ylsulfanyl)-isoquinoline hydrochloride 10 CIH
Starting from 6-Fluoro-7-bromoisoquinoline (265)
7-Bromo-6-(piperidin-4-ylstifanyhxisoduinoline could be obtained as the
hydrochloride as described fol pound (275). 15 Rt = 0.26 min (Method
B). Detected mass: 325 (M+HW), =
7-Ch|oro-6-(piperidin-4-y|ethylslfanyﬁ
20 WO 2008/077552PCT/EP2007/011165 1 ould be obtained
according to the procedLtités described for 272, 267, 268 as the
hydrochloride. Rt = 018 min (Method B). Detected mass: 293.1/295.1
(M+H+).

1.98 g of 4-(7-Chloro-iscquinolin-6-yisulfanyl)-piperidine-1-carboxylic acid tert-butyl

ester (274) were dissolved in7 mi dichloromethane and 5 mi 6N HCI in isopropanol.
After 18 h at RT the volatiles were evaporated, water was added and Iyophilized. 1.85
g of the expected compound were obtained. R, = 0.70 min (Method B). Detected mass:
279.1/281.1 (M+H").

276: 4-(7-Propyl-isoquinclin-6-yisulfanyl)-piperidine-1-carboxylic acid tert-butyl ester

trifluoroacetate

To 200 mg (0.52 mmol) 4-(7-Chloro-isoquinolin-6-yisulfanyl)-piperidine-1-carboxylic
acid tert-butyl ester (274) dissolved in 5 ml THF and 1mi NMP were added 20 mg
(0.055 mmol) Ferric (lI) acetylacetonate. To the red solution 0.3 mi of
propylmagnesium-chioride (2M in THF) were added and 2 min stirred at RT. 1 mi 1N
HCI and 20 mi diethyl ether were added and the organic layer was washed with brine.
The organic phases were dried over Sodium suifate and evaporated. The residue was
purified by HPLC. 85 mg of 4-(7-Propyl-isoquinolin-6-ylsuifanyl)-piperidine-1-carboxylic
acid tert-butyl ester could be obtained as the ftrifluoroacetate.

277 6-(Piperidin-4-ylsulfanyl)-7-propykisoquincline hydrochloride
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280: 7-Chloro-6-(piperidin-3-ylmethylsulfanyl1)-isoquinoline hydrochloride
5 CIH Starting from 6-Fluoro-7-chloroisoquinoline (263) and
Bromomethyl-piperidine-1- carboxylic acid tert-butyl ester
%@hﬁggg% (plperldln -3-yImethylsulfanyl)-isoquinoline 10 cou
obtained according to the procedures described for 272, 267, 268 as the

hydrochloride. Rt = 0.75 min (Method48). Detected mass: 293.1/295.1
(M+H+). 281: 7-Bromo-6-(piperidin-3-ylmethylsulfanyl)-isoquinoline
hydrochloride 15CIH Startlng from 7- Bromo 6-chloroisoquinoline (265)
and 3-Bromomethyl-pipegidipesl- | acid tert-butyl ester
7-Bromo-6-(piperidi j Ifanyl) isoquinolingigpuld be obtained
according to the procedus 272,267, 268 as the
20hydrochloride. Rt = 082 min (Method B). Detected mass: 337.1
(M+H+). 282: 7-Chloro-6-(pyrrolidin-2-yImethylsulfanyl)-isoquinoline
hydrochloride WO 2008/077552PCT/EP2007/011165 146 CI CI

f&[‘gﬂglﬁﬁﬂﬁll}ﬁs

85 mg (107 mmol) 4-(7-Propyl-isoquinclin-8-yisulfanyl)-piperidine-1-carboxylic acid
tert-buty! ester trifluoroacetate (276) were stirred in 6N HCHin iPrOH for 1h at RT. After
evaporation water was added and lyophilized. 42 mg of 6-(Piperidin-4-visulfanyl)-7-
propyl-isoguinofine hydrochioride were obtained. R, = 0.84 min (Method B). Detected
mass: 287.1 (M+H").

278: 7-Bromo-6-(piperidin-4-ylsulfanyl)-isoquinoline hydrochloride

Br
L
I
CiH
Starting from 6-Fluoro-7-bromoisoquinoline (265) 7-Bromo-6-{piperidin-4-ylsulfanyl)-

isoquinoline could be obtained as the hydrochloride as described for compound (275).
R, = 0.26 min (Method B). Detected mass: 325.3 (M+H").

279: 7-Chloro-6-(piperidin-4-yimethylsulfanyl)-isoquinoline hydrochioride
Ci
- =~
\ .
S
CiH

Starting from 8-Fluoro-7-chloroisoguinoline (263) and 4-Bromormethyl-piperidine-1-
carboxylic acid tert-butyl ester 7-Chloro-6-{piperidin-4-ylimethyisulfanyl}-isoquinoline
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Starting from 6-Chloro-7-chloroisoquinoline (263) and
2-Bromomethyl-pyrrolidine-1- carboxylic acid tert-butyl ester
7-Chloro-6-(pyrrolidin-2-ylmethylsulfanyl)-isoquinoline 500%%;' i .
W§0288?9i7r%§ % the procedures described for 272, 267, 268 as t Eﬁaﬁ)ﬁﬁﬁﬂﬁ%:
hydrochloride. Rt = 0.85 min (Method B). Detected mass: 279.1/281.2
(M+H+). 283: 7-Chloro-6-(pyrrolidin-34methylsulfany1)-isoquinoline
hydrochloride 10 Starting from 6-Fluoro-7-chloroisoquinoline (263) and
3-Bromomethyl-pyrrolidine-1- carboxylic acid tert-butyl ester
couldy b@hibieite(hgnaiiding iyl thetpytsuthng dsswuibetifercdiid 4% oBfdrsthe
nyar@GFRAHIBORO NG ALGRANER ARPRbBA A 220/ 208 ROdHA (st
15hydrochloride. Rt = 0.87 min (Method B). Detected mass: 279.1/281.2
(M+H+). 284: 7-Bromo-6-(pyrrolidin-3-ylmethylsulfany1)-isoquinoline
280- IVEBRIOBIUEIHRR W D_2RSIVIZERARBTAR 2N ki8R dHibeauld be
obtained according to the procedures described for 272, 267, 268 as the
hydrochloride. Rt = 0,72 min (Method B). Detected mass: 323.1/325.2
(M+H+).  285: _ s
4[7-Ch|oro-2-(4-methobéen [foxo-1,2-dihydro-isoquinolin-6-ylsulfan
y1]- 5piperidine-1-carboxylic a ert-butyl este
~ ' S NH

CiH

Starting from 6-Fluoro-7-chlorcisoquinoline {263) and 3-Bromomethyl-piperidine-1-
carboxylic acid tert-butyl ester 7-Chioro-6-(piperidin-3-ylmethyisuifanyl)-isoguinoline
couid be obtained according to the procedures described for 272, 267, 268 as the
hydrochloride. R, = 0.75 min (Method B). Detected mass: 293.1/295.1 (M+H").

281: 7-Bromo-6-{piperidin-3-yimethyisulfanyl)-isoquinoline hydrochioride

IO,

Starting from 7-Bromo-8-chloroisoquinoline (265) and 3-Bromomethyi-piperidine-1-

CiH

carboxylic acid tert-butyl ester 7-Bromo-8-(piperidin-3-yimethyisulfanyl)-isoquinoline
could be obtained according to the procedures described for 272, 267, 268 as the
hydrochloride. Ry = 0.82 min (Method B). Detected mass: 337.1 (M+H").

282: 7-Chioro-8-{pyrrolidin-2-yimethylsulfanyi}-isoquinoline hydrochloride
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Starting from
7 Chloro 6-fluoro-2-(4-methoxy-benzyl)-2H-isoquinolin-1-one (264) 4-17-
-2-(4-methoxy-benzyl)-1-oxo-1,2-dihydro-isoquinolin-6- f

pr%%“g ?&7 921 carboxylic acid tert-butyl ester could be obta?%gg%&%wﬁﬂ&s

described for compound (274).

7-Chloro-6-(piperidin-4-ylsulfanyl)-2H48oquinolin-1-one.  286:

7-Chloro-6-(piperidin-4-ylsulfanyl)-2H-isoquinolin-1-one hydrochloride 15

188 mg

4[7-Chloro-2-(4-methox) 8-11,2-dihydro-isoquinolin-6-ylsulfan

y1]- piperidine-1-carboxyli 1 5@ utyl ester (285) in 2 ml TFA were
heated in the 20microwave at't50 CHar 1.5 h. After\evaporation the
residue is taken up in 1N HCI and T extrae ig loromethane and

lyophilized. 79 mg of 7-Chloro-6-(piperidin-4-

ylsulfany1)-2H-isoquindlth-1-one could be obtained as the hydrochloride.

Rt = 0.93 min (Method B). Detected mass: 295.1/297.1 (M+1-14). WO

2008/077552PCT/EP2007/011165 148 287:
StartinfriohideChlptonTethbxpisenzinplineX@a3) by iubgmadnriesrsditdne-1-
carbé{}%ﬂ@@qaqg}?ﬁuﬁﬁ@ﬁé}”@c ARIEASE-AIH BSRR DR MPisulfanyl)-isoquinoline

hloro-2-(4-methoxy-benzy1)-1-oxo-1,2-dihydro-isoquinolin-6-ylsulfa
coulghp obtained according to the procedures descnbed for 272, 267, 268 as the

hydrochioride. Ry = 0.85 min (Method B}. Detected mass: 279.1/281.2 (M+H").

283: 7-Chloro-8-(pyrrolidin-3-yimethylsuifanyl)-isoquinoline hydrochloride

Starting from 6-Fluorc-7-chloroisoquinoline (263) and 3-Bromomethyl-pyrrolidine-1-
carboxylic acid tert-butyl ester 7-Chioro-6-{pyrrofidin-3-yimethylsuifanyl)-isoquinoline
could be obtained according o the procedures described for 272, 267, 268 as the
hydrochloride. R; = 0.87 min (Method B). Detected mass: 279.1/281.2 (M+H7).

284: 7-Bromo-6-(pyrrolidin-3-yimethylsulfanyl)-isoquinoline hydrochloride

Starting from 7-Bromo-6-chlorcisoquinoline (265) and 3-Bromomethyl-pyrrofidine-1-
carboxylic acid tert-butyl ester 7-Bromo-8-(pyrrolidin-3-yimethylsulfanyl}-isoquinocline
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piperidine-1-carboxylic acid tert-butyl ester (285) in 2 ml of
dichloromethane were treated with 123 mg m-Chloroperbenzoic acid in
total over 2 h. The mixture was diluted with dichloromethan
WRith &8 iR hydrogen carbonate solution and brine. 10 Afte%%%%%\%&g\@gf 165
sodium sulfate all volatiles were evaporated and the crude product purified
by chromatography 2.1 (ethyl acetatd#¥eptane) to obtain 447-Chloro-2-(4-
methoxy-benzy1l)-1-oxo0-1,2-dihydro-isoquinoline-6-sulfonyll-piperidine-1-c
arboxylic acid tert-butyl ester as an off white solid. 15288:
could E@hibteite(p meridifieglis tifo pycREissolhsolibdd dne TERIr86Rlo2 kR a0the
ide. Ry = 0,72 min (Method B). Detected mass: 323.1/325 2 (M+H"),
hydr%%ﬁ%r?-tz-(%-r%eng -ﬁenc)ﬁyl ?1-oeﬁ(g?1?2-m§%ro-izsoqumollné-6-sul)i‘on
yll- 20piperidine-1-carboxylic acid tert-butyl ester (287) were dissolved in 2
285: Ml IRAraNd RSB MRIBICIONAVE:RL 1. 20GHM RA4BELIAdGHRE ABEKany]-

_evaporation the mixture was dissolved in 1 N HCI und extracted with
piperiféolorRemilicARIdysHnZEbE8E g of 7-
Chloro-6-(piperidine-4-sulfony1)-21-1-isoquinolin-1-one could be obtained
as the hydrochloride. Rt = 0.81 min (Method B). Detected mass:
327.1/329.1 (M+1-1+). WO 20081077552PCT/EP200Y/011165 149 2809:
4-[7-Chlore-2-(4 : 2xdihydro-i oline-6-sulfin

Fre q.-o' 1-1=0 0L,
y1]- piperidine- xylic acid te @ ester 5 mg n
4-[7-Chloro-2-(4=fetlioxy-behzy - 1-Qxo- %pihydro-isoquino\li\é-ylsulfa
nyll- piperidine-1-carboxylic acié tert-butyl ester (285) in 6 ml of

dichloromethane were treated With 83 mg m-Chloroperbenzoic acid over 2

h. The mixture was diluted with dichloromethane and washed with sodium
hydrogen carbonate solution and brine. 10 After drying over sodium

Stariingriterall vellaresSifbterevirraritanttapzids frouir plithileens(264) 4-17-
ChiofbromatasiRe)y-Behipthyl aestate/frpiaeel 40 oRtRN. d-liduBhlp@ddridine-1-

methoxy-benzy1)-1-oxo0-1,2-dihydro-isaquipoline-6-sulfiny1)-piperidine-1-
carb G L GE B S Po 4 B SBA S G bl CORBOUR (274),
7-Chleh(pipetiipeddinaasyliidylidtdsadninstine -one hydrochloride

286: 7-Chloro-6-(piperidin-4-ylsuifanyl)-2H-isoguinoclin-1-one hydrochioride

CH
N
cl
0

188 mg 4-[7-Chloro-2-(4-methoxy-benzyl}-1-oxo-1,2-dihydro-isoquinolin-6-yisulfanyl]-
piperidine-1-carboxylic acid tert-butyl ester (285) in 2 mi TFA were heated in the
microwave at 150 °C for 1.5 h. After evaporation the residue is taken up in 1N HCl and
extracted with dichicromethane and lyophilized. 79 mg of 7-Chioro-6-(piperidin-4-
ylsulfanyl)-2H-isoquinolin-1-one could be obtained as the hydrochloride. R, = 0.93 min
(Method B). Detected mass: 295.1/297.1 (M+H").
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180 mg
4-(7-Chloro-2-(4-methoxy-benzyl)-1-oxo-1,2-dihydro- isoquinoline -6-sulfiny
eridine- -1-carboxylic acid tert-butyl ester (289) were
w% ?%Qﬁﬁ_ gnd heated in a microwave at 150 C for 40 min in total. \58 &%ﬁ
evaporation the mixture was dissolved in 1 N HCI und extracted W|th
dichloromethane and lyophilized. 58 td§ of 7-
Chloro-6-(piperidine-4-sulfiny1)-2H-isoquinolin-1-one could be obtained as
the hydrochloride R, = 0.78 min (Method B). Detected mass: 311.1/313.1
POOBHTPESRPEYIEP2007I0A tiies K56 ogdinoline-6-sulfonyl]-
mpeg@g@o&r%ﬁ %@9@ %malﬁgww@%g{ég}sulfanyl) isoquinoline hydrochloride
SOCIHC 36 mg (0.12 mmol)
7-Chloro-64(S)-pyrrolidin-3-ylsulfanylyisoquinoline hydrochloride (268) in 4
ml THE was added (0.12 mmol) acetaldehyde and 104 mg MP-Cyano

DB TRE

borohydride resin (2.3 mmol/g) and stirred ight\After, filtration from
the resin gril.evape ratlon the esidugwas i fed by rative/HPLC
(Method A) to ¢b ; f 5 oﬁg
7-Chloro-6-((S) \ wlidi h

. q g-isoquinoline ast
10trifluoroacetate. The o‘:t} trlfluoroacé te was dissolved in 6 N HCI
in isopropanol and evaporated¢¥inal lyophilization gave 12 mg of the title
compound as the hydrochloride Rt = 0.71 min (Method B). Detected mass:
293.1/295.1 (M+H+).  The compounds described in the following table

103 Wgre-phigiiedin-ah peaegousehziaphionas destides ks RBddiableigliiany!]-
piperidine-1-carboxylic acid tert-butyl ester (285) in 2 ml of dichloromethane were
treated with 123 mg m-Chloroperbenzoic acid in total over 2 h. The mixture was diluted
with dichloromethane and washed with sodium hydrogen carbonate solution and brine.
After drying over sodium sulfate all volatiles were evaporated and the crude product
purified by chromatography 2:1 (ethyl acetate/Heptane) to cbtain 4-[7-Chioro-2-(4-
methoxy-benzyl)-1-oxo-1,2-dihydro-isoquinoline-6-sulfonyl]-piperidine-1-carboxylic acid

tert-butyl ester as an off white solid.

288; 7-Chloro-6-(piperidine-4-suifonyi)-2H-isoquinolin-1-one hydrochioride

I
N .
N .o
N
cl
cl
o

190 mg 4-[7-Chloro-2-(4-methoxy-benzyl)-1-oxo-1,2-dihydro-isoquinoline-6-sulfonyl}-
piperidine-1-carboxylic acid tert-butyl ester (287) were dissolved in 2 ml of TFA and
heated in a microwave at 150 °C for 50 min in total. After evaporation the mixture was
dissolved in 1 N HCI und extracted with dichloromethane and iyophilized. 58 mg of 7-
Chioro-6-(piperidine-4-sulfonyl)-2H-isoguinolin-1-one could be obtained as the
hydrochioride. R; = 0.81 min (Method B). Detected mass: 327.1/329.1 (M+H").
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289: 4-[7-Chloro-2-{4-methoxy-benzyi)-1-oxo-1,2-dihydro-isoquinocline-6-sulfinyl}-
piperidine-1-carboxylic acid terl-butyl ester

ReVesata

O

=0

206 mg 4-[7-Chloro-2-(4-methoxy-benzyl)-1-oxo-1,2-dihydro-isoquinolin-6-yisulfanyi}-
piperidine-1-carboxylic acid tert-butyl ester (285) in 6 mi of dichioromethane were
treated with 83 mg m-Chiloroperbenzoic acid over 2 h. The mixiure was diluted with
dichloromethane and washed with sodium hydrogen carbonate solution and brine.
After drying over sodium sulfate all volatiles were evaporated and the crude product
purified by chromatography 2:1 (ethyl acetate/Heptane) to obtain 4-[7-Chioro-2-(4-
methoxy-benzyl)-1-oxo-1,2-dihydro-isoguinoline-6-sulfinyl]-piperidine-1-carboxylic acid
tert-butyl ester as an off white solid.

290: 7-Chloro-6-(piperidine-4-sulfinyl}-2H-isoauinolin-1-one hydrochloride

T
O
N
Cl ciH
O

180 mg 4-[7-Chioro-2-(4-methoxy-benzyl)-1-oxo-1,2-dihydro-isoquinoline-6-sulfinyl}-
piperidine-1-carboxylic acid tert-butyl ester (289) were dissolved in 2 ml of TFA and
heated in a microwave at 150 °C for 40 min in total. After evaporation the mixture was
dissolved in 1 N HCI und extracted with dichloromethane and lyophilized. 58 mg of 7-
Chioro-6-(piperidine-4-sulfinyl}-2H-isoquinclin-1-one could be obfained as the
hydrochioride. R = 0.78 min (Method B). Detected mass: 311.1/313.1 (M+H").
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291: 7-Chloro-8-({S)-1-ethyl-pyrrolidin-3-yisuifanyl}-isoquincline hydrochloride

CIH

To 38 mg (0.12 mmol) 7-Chloro-6-((S)-pyrrolidin-3-visulfanyl}-isoquincline
hvdrochloride (268) in 4 mi THF was added (0.12 mmol) acetaldehyde and 104 mg
MP-Cyano borohydride resin (2.3 mmolfg) and stirred over night. After filtration from
the resin and evaporation the residue was purified by preparative HPLC (Method A} io
obtain 7-Chioro-6-((8)-1-ethyi-pyrrolidin-3-yisulfanyl}-isoguinoline as the
trifluoroacetate. The obtained trifluoroacetate was dissclved in 6 N HCI in isopropanol
and evaporated. Final iyophiiization gave 12 mg of the title compound as the
hydrochloride Ry = 0.71 min (Method B). Detected mass: 293.1/295.1 (M+H").

The compounds described in the following table were obtained in an analogous
fashion as described for 291 (Tabie 7).
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Rit is 25H, halogen, hydroxy, CN, (Ci-C6)alkyl, (C1-C6)alkylene-R’; R5 is
H, halogen, CN, NO2, (C1-C6)alkyl, (C2-C6)alkenyl, R',
- kylene-(C6-C10)aryl, (C2-C6)a|kenylene-(CS-ClO]), P2007/011165
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NH-C(0)-(C1-C6)alkyl, NH-C(0)-R', C(O)NRC i-C6)alkYIl12. C(0)OH, or
C(0)0-(C1-C6)alkyl; (C -C8)alkyl, (C1-C6)alkylene-R’,
Cl1-C6 alk%/Iene-O-(Cl-CG)aIkyI, 5(C1-C6)alkylene-O-R’,
W ?E’%g'éﬁﬁylene-CH[Rlz, (C1-C6)alkylene-C(0)-R/,

(C1-C6)alkylene-C(0)NH2, (C1-C6)alkylene-C(0)NH-R',
10(€1-Ch)alkylene-C(0)NH-(C1-C6)alkyl, (C1-C6)alkylene-C(0)NRC
-C6)aliY]12, (C1-G6)alkylene-C(O)NR12;
(C1; Cé)alkylene-@O-(Cl-C6)alkyl, C(0)0-(C1£6)alkyl, 15 C(Q)OR.,
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C(0)0(C -Cb)alkylene-R'; 25 R7 is H, halogen, ON, NO2, 196
(Ci-Co)alkyl, 0-(C1-C6)alkyl, (C2-C6)alkenyl,

wERERRE

nylene-(C6-C,0)aryl, (C1-C6)alkylene-R’,
I-C6)alkyl, NH2, NH-R',

NH-S02H, NH-S02-(C1- C6

NH-S02-R’, S02-NH2, S02-NHR', NH-C(0)-(C1-C6)alkyl,

C(O)NRG1-C6)alkYIlk, @(O)OH or C(0)0-(C1-C)alkyl;
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R8 is H, halogen or (Ci-C6)alkyl; nis 1,2,30or4; mis 1, 2,3 ,40r5;and L
is S(CH2)p, S(0)(OH2)P. S02(CH2)p, NH(CH2)p, N(Ci-C6)alkyl-(CH2)p,
N(C3- C6)cycloalkyl-(CH2)p, N[CO(Cre6)alkyll-(CH2)P or
R ﬁf’f’%ﬁ) afkylene-RI(CH2)P; p is Qg 2, 3, or 4, WO
2008/077552PCT/EP2007/011165 197 wherein R' is (C3-C8)cycloalkyl,
(C5+ Clo)heterocyclyl 5(C6 O0)aryl; R" is (C3-05)cycloalkyl,
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(C1-C6)alkylene-O-R’, or 15 (Ci-C6)alkylene-NRxRy; and wherein Rx and
Ry are independently of each other (Ci-C6)alkyl, (C5-C10)heterocyclyl,
C6-C10)aryl, 20 (C1-C4)alkylene4C5-Ci Oheterocyclyl,
W% g‘lk%ene (C6-C10)aryl, (CLighalkylene-NH(CL-CE)alkyl, 1o
(C1- C4)alkylene NRC1- CG)alkY1)2 (C1-C4)alkylene-NRC6-C10)arylk, or
25(C1-C4)alkylene-NRC5-C10)heterocyclY112, wherein in residues R4,
RS, R@ R7 and RS aIkyI alkyleneior cyclog.lkyl&:an optionally be
substifgted one Qfﬁlore times by OH, OCI&BSCE)OH COOCHS3, NH2,
NHc;Hg N(CH3)Z, g:@u_k@ CONHCH3 or@@lﬁ(m%)z 198 wherein in
resiflugsR2 to R§ ﬁll@l@rgalkylene can op@)gaﬁ yb& substituted one or
more times by h@ an%/v@ereln in residueg %g(ﬁg(CG C10)aryl and
(C5{CH0jheterocyclyE steaunsubstituted oFsinBtifi@d one of more times
by spitable groups independently selected from halogen, OH} NO2, N3,
CN, @(@ -(C1-C6)alkyl, C(0)-(C5-CG10)aryl, COOH, COO(C1-C6)alkyl,
COI\% CONH(C1-C6)alkyl, CON[(Ci-C6)alky112, (C3-C8)cycloalkyl,
(C14E67lkyL, (C1-CBalkylene-OH. (C1-Ca)allfflene-NH2.
(C1iCo6)dllcylene-NH(C1-C6)alkyl, (Cl-C6)a$ylene-N(C1-C6 alky112,
(CZ-QL@‘% kenyl, (CZ-Cayalkynyl, O+(C1-C6)alkyl,Q-C(0)-(Ci-C6)alkyl,
PO3H2: 503H, SG2-NE.2, SO2NH(C1-C6)alkyl, BO2NRCI-C6)alkylk
S-(G1-Cayatkyl; SO-(C1-Co6jalkyt, SO2-(C1-C6)atkyf;
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C(NH)(NH2), NH2, NH-(C1-C6)alkyl, N[(C1-C6)alky112,
NH-C(0)-(C1-C6)alkyl, NH-C(0)0-(C1-C6)alkyl, NH-S02-(C1-C6)alkyl,

NH-S02-

QC

6-C1 )aryl, NH-S02-(C6-C10)heterocyclyl,
WREHCETaTkyl-c(0)-(C1-CB)alkyl, Nfg;1-C6)alkyl-C(0)0-(C1

N(C1-C6)alkyl-C(0)-NH-(C1-C6)alkyl], (C6-C10)aryl,
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4.A compound of formula (I) according to claim 1 or claim 3, wherein Ri is
OH and is characterized by the formula (111) R4 R5 R.3 (R2)n (Ill") 200
5 A com799und according to claim 1 wherein Riis NH2. 6. A compound
WEABINGTD one of claims 1 to 5, wherein R3 is H, halogen FCT/EF2607/011165
(Ci-C4)alkylene-R', O-R" or NHR". 7. A compound according to one of
claims 1 to 6, wherein R3 is H or NHRy4 8. A compound according to one
of claims 1 to 7, wherein R3 is H; NH-(C5-C6)heterocyclyl, or NH-phenyl.
9. A compound according to one of claims 1 to 8, wherein R3is H. 10. A

Detce@inpOundaRee dingde pnehafelaims 1 to 9, wherein Rg is H, halogen or
(C-1- C4)alkyl.

To measure Rho-kinase inhibition, 1Cgp values were determined according fo the

following protocol:

Active human recombinant ROCK Il {(N-terminal HisG-fagged recombinant human
ROCK-lI residues 11-552) was purchased from Upstate Lid., Dundee, UK. The peplide
substrate, Fluorescein-AKRRRLSSLRA-COOH, was obtained from JPT Peplide
Technologies, Berlin, Germany. Adenocsine-5'-triphosphate (ATP), bovine serum
albumine (BSA), dimethylsulphoxide (DMSQO), 4-(2-Hydroxyethylpiperazine-1-
ethanesuifonic acid (Hepes), Brij-35 and dithiothreitol (DTT) were purchased from
Sigma-Aldrich, Munich, Germany. Tris(hydroxymethyl-aminomethane (Tris),
magnesium chloride, NaGH, 1M HCI and EDTA were obtained from Merck
Biosciences, Darmstadt, Germany. "Complete" protease inhibitor was from Roche
Diagnostics, Mannheim, Germany.

Test compounds were diluted to the appropriate concentrations in buffer 1 (25 mM
Tris-HCI, pH 7.4, 5 mM MgClz, 2 mM DTT, 0.02 % (wiv) BSA and 3 % DMSO). The
ROCK |l enzyme was diluted to a concentration of 100 ng/mi in buffer 2 (25 mM Tris-
HCI pH 7.4, 5 mM MgCl,, 2 mM DTT and 0.02 % (wiv) BSA). The peptide substrate
and ATP were diluted to concentrations of 3 uM and 120 uM, respectively, in the buffer
2. Two i of the compound solution were mixed with 2 4l 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 ui of the solution containing
peptide substrate and ATP. After 60 min incubation at 32 °C, the reaction was stopped
by addition of 20 pl of a solution containing 100 mM Hepes-NaOH, pH 7.4, 0.015 %
(v/v) Brij-35, 45 mM EDTA and 0.227 % chip coating reagent 1 (Caliper Lifescience
inc, Hopkinton, MA). Phosphoryiation of the substrate peplide was then detecied on a
Caliper 3000 instrument essentially as described by Pommereau et al (J. Biomol.
Screening 9(5), 409-416, 2004). Separation conditions were as follows: Pressure -1.3
psi, upsiream 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 compeund and buffer 2 instead of ROCK I} were run in paraliel on each plate.



11. A compound according to one of claims 1 to 10, wherein Rg is H, Cl,
F, methyl or ethyl. 12. A compound according to one of claims 1 to 11,

wherein R

is H. 13. A compound according to one of claims 1 to 12

WA RY is H, halogen or (Ci-Cg)alkyl. 14. A compound gggif)ﬁr%zi{r’l%wtﬂol 1163
one of claims 1 to 13, wherein R4 is H, halogen or (Ci-C4)alkyl. 15. A
compound according to one of claimggzto 14, wherein R4 is H. 16. A
compound according to one of claims 1 to 15, wherein R5 is H, halogen,

ON, (Ci-05)alkyl, (C2-C6)alkenyl, R', NH-(C6-C10)aryl or
The (@b&6)plkydne{Co:0M)add ande(0dste8)in said assay by using the respective

forn

T

G iah

RS

oge

L

activitliedmefe ergas&epyl or (01-C6)alkylene-(C5-C10)aryl and (C1-C6)
-alkylene-(C5-C10)-heterocyclyl. 18. A compound according to one of

claims 1 to 17, wherein R5

) &P NG?2

¢gnpound a
Cl-Ce)alkyl,

is H, halogen, (Ci-C6)alkyl, (C2-C6)alkenyl,
AyREce- ClLoaryl or

ccording to one of claims 1 to 18,
(C2-Cb)alkenyl, (C6-Cl0)aryl, or
rddrling to one of claims 1 to 19,

efRyl, ethyT,

to.one.-of.cla
e

wviayl+phenyl, thienyl, or pyridyl.

ms-1-to-20

H54A compol

vherein R5 is H,

o e ;
nfaccordmg to one of claims 1 to

earnpound aceareing to gne of claims 1 to 16,

N (C1-C6

Heyh-0-(ES1-€6)alkyl,

oo

:g’)iﬁ olene- g%ié*é)cycloalkyl.
259 et

268 o o e

271 e

277 bt

279 ot

7286 e e

288 e b

290 PP

ConmeLr0) s loNH-(q
No.(C5-Cl0)heteroaryl.
wherein|R5 is_ H, ha
99 (c5-C1g)hétEfoaryl.
1aawvherein [Re:s+H, ha
21.-A-compound-ac(
18%halogen, nrfEJfH“yl, or
10521, whereir-Rb is H
wherei-RAis-Hi-ha
198 co-co)aikényit R d
149 g e
207 e
213 4+t
215 +++
218 +++
220 e fep
2286 bt
234 TR
236 b
243 b

The given activity is dencted as the negative decadal logarithm of the 1Cgg (piCyp) as

follows:

+:

b

bt

O

)

piC50 <3.0
3.0=<plCgn <4.0

4.0 <pliCgp < 5.0
5.0<piCsp <6.0
6.0 < piCxp
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24. A compound according to one of claims 1 to 23, wherein R7 is H,
halogen, CN, (C1-C4)alkyl, O-(C1-C4)alkyl, (C2-C4)alkenyl, phenyl,
wyclariepykor (C5-Coé)heteroaryl. 25. A compound according¢q-288:64e11165
claims 1 to 24, wherein R7 is H, fluoro, chloro, bromo, methyl, ethyl,
methoxy, phenyl, nitrile, cyclopropyl, thienyl or vinyl. WO
2008/077552PCT/EP2007/011165 20%926. A compound according to one
of claims 1 to 25, wherein R7 is H, fluor, chloro, bromo, methyl or
‘methoxy. 27. A compound according to one of claims 1 to 26, wherein R7
Claig$. 5 28. A compound according to one-of claims 1 to 27, wherein m is
2,3,0r4. 29. Acompound according to one of claims 1 to 28, wherein
m is 3. 10 30.A compound according to one of claims 1 to 29, wherein R2
1 s i remsgenndofdtedayaéia. (31. A compound according to one of
claims Ito 30, wherein R2 is H or (CiC2)alkyl. 15 32. A compound
according to one of claimﬁé to % wherein R2 is H, methyl or ethyl.

wherein
R1 is H, OH or NH7;

Rz is H, halogen or (C4-Cglalkyl,

Rais

H,

halogen,
{C1-Cplalkyl,
{Cq-Cpglalkylene-R’,
OH,

o-R”,

NH2,

NHR”,
NR'R” or
NH-C(O}-R”;

Rgis

H,
halogen,
hydroxy,



33. A compound according to one of claims 1 to 32, whereinnis 1, 2 or 3.
20 34. A compound according to one of claims 1 to 33, wherein nis 1 01
2. 35. A compound according to one of claims 1 to 34, wherein n is 1. 25
36.A compound according to one of clai{gz 1 to 35, wherein R6 is H,
(C1-C6)alkyl, 30 (C1-C4)alkylene-(C6-Ci
(C1-C4)alkylene-(C3-C8)cycloalkyl, 203 (C
sC4)alkylene-(C6-C10)heterocyclyl, (C1-C6)alkylene-0-(Ci-C6)alkyl,
(C1-C4)alkylene-C(0)-(Cs-C10)heterocyclyl, (C1-C4)alkylene-C(0)-(C6-C1
(CarfistsylCe)alkylene-C(0)NRC1-C6)alkylk, 0)
{(C1-C6)alkylene-C(0)NH-(C -C6)alkyl,
(C1-C6)alkylene-C(0)0-(C1-C6)alkyl, C(0)0-(C1-Calkyl, C(0)(C1-C6)alkyl,
(Ce4MIRYIE(8)RE-(C1-C6)alkyl, C(0)NRC i-C6)alky112, or

Rgis

H,

halogen,

CN,

NOa2,

(C1-Calalkyl,
(Co-Cglalkenyl,

R’
(C1-Cglalkylene-{Cg-Cqplaryl,
{Co-Cy)alkenylene-(Ce-Coo)aryl,
(C1-Cglatkylene-{Cs-Cqp)heterocyclyl,
CH{OH}-(C1-Cg)alkyl,

NHo,

NH-R’,

NH-805H,

NH-805-(C 4-Cg)alkyl,
NH-505-R’,
NH-C(O)-(C4-Cglalkyl,
NH-C(O)-R’,

C(ON[C 1-Cpg)atkyl]o,
C(O)OH, or
CLOYO-(C4-Cglalkyt;

Rgis
H;
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C(0)(Ci-Cb)alkylene-R'". 1537.A compound according to any of claims 1 to
36, wherein R6 is H, (C1-C6)alkyl, (C6-C10)heterocyclyl,

weaGSsyeloalkyl, 20(C6-C10)aryi, (C1-C4)alkylene-(C3-C8)yelemkio11165

(C1-C4)alkylene-(C6-010)heterocyclyl, (C1-C4)alkylene-(C6-C )aryl,
(C1-C6)alkylene-0-(C1-C6)alkyl, 25
(C1-C6)alkylene-C(0)NRC1-C6)alkY1199
(C1-C6)alkylene-C(0)NH-(C1-C6)alkyl, (C1-C6)alkylene-C(0)0-(C1
-C6)alkyl, C(0)0-(C1-C6)alkyl, C(0)(C1-C6)alkyl, 204 C(0)(

R’, c5-C10)heterocyclyl, C(0)(C3-C8)cycloalkyl C(0)NH-(C1-C6)alkyl,

(@?@ggy%@;-%)mwnz, C(0) (Ci-C6)alkylene-(C3-C8)cycloalkyl, C(0)
(Ci-C6)alkylene-05-C10)heterocyclyl, or C(0)

{C1(Ca)abylakgidRe-(C6-C10)aryl: 38. A compound according to any of

C1 TR LT DR
{C1-Cglalkylene-O-R’,
{C1-Cglalkylene-CHIR 1y,
(Cq-Calalkylene-C(O)-R',
{C1-Cglalkylene-C{O)NH2,
(C+-Chratkylene-C(ONH-R,
{C1-Cglalkylene-C{O)NH-(C1-Cg)alkyl,
(C1-Cglalkylene-C(O)N[(C4-Cg)alkyl]s,
(C1-Cglalkylene-C(O)N[R]2.
(C1-Cglalkyiene-C{O)O-(C1-Cglalkyl,
C(O)0-(Cq-Cglatkyl,

C{O)YOR’,

C{ONC1-Cg)alkyl,

C{O)R,

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

C(O)NHR’,

C{OIN[(C1-CglalkyilR’
C(OINI(C1-Cp)alkylln,
C(O)-(C1-Cglatkylene-R’,

CLOYO{C 1-Cg)alkylene-R’;

R7is

H,
halogen,
CN,
NOg,



H, (C1-C6)alkyl, (C3-C8)cycloalkyl, (C5-C10)heterocyclyl, (C6-C10)aryl,
(C1-C4)alkylene-(C3-C8)cycloalkyl,
(C1-C4)alkylene-(C5-C10)heterocyclyl, (C1-C4)alkylene-(C6-C10)aryl,
(C1-C6)alkylene-0-(Ci-C6)alkyl, (Cl-CGI)g ylene-C(0)NH-(C1-C6)alkyl,
(C1-C6)alkylene-C(0)N[(Ci-C6)alky112, C{0)0-(C1-C6)alkyl,
C(0)(C1-Cb)alkyl, C(0)(C3-C8)cycloalkyl, C(0)-(C5-C10)heterocyclyl,

C -(£1-C6)alkyl, C(O)NRC1 -C6)alkylk,
( g%%%&alkerne-(C3-C8)cycIoaIkyI, C(0)(C1-C6)alkylene-(C5-Ci

O-@hetagdeysiyl, or WO 2008/077552PCT/EP2007/011165 205 C(0)(C1

C_CC%?”( lene-(C6-C10)aryl. 39. A compound according to any of claims 1
(Cas4yalreMin Re is 5H, (C1-C6)alkyl, (C3-C8)cycloalkyl,
R,

(Co-Coalkenylene-(Ce-Cqo)aryt,
(C4-Cglalkylene-R’,
CH(OH}M{C4-Cglalkyl,
hNHo,

NH-R’,

NH-SO5H,

NH-805-(C 4-Cg)alkyl,
NH-S02-R’,

S02-NH>,

SO9-NHR',
NH-C(O)-(C4-Cg)alkyl,
NH-C(O)-R’,
C(ONI(C1-Cg)alkyil,
C{O)OH, or
C{OYO-(C1-Cglalkyl;

Rg is H, halogen or (C4-Cg)alkyl;
nis 1,2 3or4;
mis1, 2 3 ,4o0r5 and

Lis S(CHz)p, S(O)}CH2)p, SOLCHy)p, NH(CHaz)p, N(C1-Cs)alkyl-(CHy)p, N(C»-
Ce)eycloalkyi-(CH.)p, NICO(C4-Ce)alkyll-(CHa)p or N[(C+-Cs)alkylene-R T-(CHa)p;

pis0, 1,2 3, or4:
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(C6-C10)aq, (C1-C4)alkylene-(C3-C6)cycloalkyl,
10(C1-C4)alkylene-(C6-CiO)heterocyclyl, (C1-C4)alkylene-(C6-C 10)aryl,

- K ene-0-(Ci -C4)alkyl, C(0)(C1 -C6)alkyl, C(0)(C3-
‘él%%e%??@%Cio)heterocyclyl, C(0)(C1 -C4)alkylene-(C5-Ci 0)%%&%?6@%&{1165

or C(0)(C -C4)a Ikylene-(C6-C &ary!. 40. A compound according to
any of claims 1 to 39, wherein 20 R6 i$8; (Ci-C6)alkyl; (C3-C8)cycloalkyl;
(C1-C4)alkylene-(C3-C8)cycloalkyl; 25(C1-04)alkylene-(C6-C1
Oheterocyclyl wherein heterocyclyl is unsubstituted or substituted one or
whefadte times by (C1-C4)alkyl; (C1-C4)alkylene-(C6-C1 &aryl wherein aryl is
R’ iUnsubstituted or substituted one or more times by halogen, (Ci-C4)alkyl,
0-(C1-C4)a|k?ll, S02-(C1-C4)alkyl or 802_NRC1C6)alkylk.
{C4-Cgleycloatkyl,
(Cs-Cqprheterocycivl,

(Ce-Cqplaryl;

R"is

(Ca-Cgioycloalkyl,

(C5-Cqg)heterocyciyl,

(Cg-C1plaryl,

(C4-Cglalkyl,

(Cq-Cgjaliylene-R’,

(C1-Cglalkylene-O-(C 4-Cg)alkyl,
(C1-Cgalkylene-O-R’, or
(C1-Celalkylene-NRyRy; and

wherein Ry and Ry are independently of each other
{C1-Celalkyt,

(C5-Cqg)heterocyciyl,

(Ce-Copraryl,
{C4-Ca)alkylene-(Cg-Cqpheterocyclyl,
(C4-Cy)alkylene-{Cg-Cip)aryl,
{C1-C4)alkylene-NH(C1-Cg)alkyl,
(C1-Cy)alkylene-Ni{C1-Cglalkyl]z,
(C1-Ca)aikylene-N[(Cg-C qp)aryily, or
(C4-Ca)alkylene-N[(Cs-C jp)heterocyciyl]z,

wherein in residues R4, Rs, Rg, R7 and Rg alkyl, alkylene or cycloalky! can optionally
be substituted one or more times by OH, OCHz, COOH, COOCH3, NHp, NHCH3,
N(CH3)2, CONHg, CONHCHz or CON(CH3)2 -



WO 2008/077552PCT/EP2007/011165 206 41.A compound according to
any of claims 1 to 40, wherein R6 is H, (Ci-C6)alkyl or (C3-C8)cycloalkyl.
5 42A compound according to any of claims 1 to 41, wherein R6 is H,
unsubstituted (C1-C6)alkyl or unsubstltgf[%ead (C3-C8)cycloalkyl. 43.A
compound according to any of claims 1t0°42, wherein R6 is H. 10 44.A
compound according to one of claims 1 to 43, whereinmis 3and L is
attached to the 3-position or to the 4-position of the piperidine ring. 45.A
compound according to one of claims Ito 44, wherein mis 3and L is

whattasheddsidhed moitioRpaiite pipgkigererirg) bhHBaNcbmpousiiiuted one or
according to one of claims Ito 45, wherein L is S(CH2)p, S(0)(CH2)p or

Moo DHPHaioger A compound according to one of claims 1 to 45,
wherein L is NH(CH2)p or N(C1- 20C6)alkyl-(CH2)p. 48. A compound

according to one of claims 1 to 47, Whereln A com und
WheRiB g et 3 el as- ﬁ@é%m%}gd?%‘l@dﬁ%%%ﬁ &Byen,
uns%b@k&gmgubsmuted one or more fimes by suitable groups independently
selected from halogen, OH, NO2, N3, CN, C(0)-(C,-Cslalkyl, C(O}-(Cs-Cag)aryl,
COOH, COO(C4-Cglalkyl, CONHg, CONH(C1-Cg)alkyl, CON[{(C4-Cg)alkyllo,
(C3-Cg)cycloalkyl, (C4-Cglalkyl, (C4-Cglalkylene-OH, (C«;mCG)aikyﬂene-NHQ,
(C«g-Cs)aﬂqriene-NH(C1-»C@)aikyi, (C4-Cglalkylene-N[{C1-Cglalkyils, (Co-Cglalkenyl,
(Co-Cglatkynyl, O-(C4-Cglalkyl, O-C{O}-{C4-Cglalkyl, PO3H2, SO3H, S02-NHa,
SOoNH(C 1-Cg)alkyl, SON[(C1-Cp)alkylla , S-(C1-Ce)alkyl; SO-(C1-Cg)alkyl, SO2-
(C1-Cg)alkyl, SO5-N=CH-N[(C4-Cg)alkyllz,
C(NH)(NHgz), NHo, NH-{C4-Cg)alkyl, N[(C1-Cg)alkyllz, NH-C{O}HC1-Cglalkyl,
NH-C{O)O-(C1-Cglalkyl,
NH-S02-C1-Cg)alkyl, NH-S02-(Cg-Cqplaryl, NH-502-(Cs-Cqgyheterocyclyl, N(C -
Cgatkyl-C(O)-(C4-Cglalkyl, N(C1-Cglalkyl-C(O}O-(C1-Cglalkyl,
N{C4-Cglalkyl-C(O)-NH~(C4-Cglalkyl],
(Cg-C1plaryl, (C4-Cglalkylene~(Cg-Cqplaryl, O-(Ce-C1glanl,
C-(C1-Cglalkylene-(Cg-C4paryl, (C5-Cqpiheterocyciyl,
(C1-Cg)alkylene-(Cg-C4 pyheterocyclyl, or O-(C1-Cglalkylene-(C5-Cqp)heterocyclyl,
wherein the (Cg-Cqp)ary! or (C5-C1g)heterocyclyl may be substituted one to three
times by a group independently selected from halogen, OH, NOj, CN, O-(C4-Cg)alkyi,
(Cq-Cg)alkyl, NHo, NH(C4-Cg)alkyl, N[(C4-Cglalkyllp, SO2CH3, COOH, C(O}0-(C4-
Cg)alkyl, CONHy, (C1-Cglalkylene-0-(C1-Cg)alkyl, (C1-Cg)alkylene-O-(Cg-Cqp)aryl,
or O-(Cq-Cglakylene-(Cg-Cigraryl;
or wherein (Cg-C1g)aryl is vicinally substituted by a O-(C1-Cg)alkylene-O group
whereby a 5-8-membered ring is formed logether with the carbon atoms the oxygen

atoms are attached {o;



30R3 is H, halogen, (C1-C4)alkylene-R', 0-R" or NHR"; WO
2008/077552PCT/EP2007/011165 207 R4 is H, halogen or (C1-C6)alkyl;
R5 is H, (Ci-C6)alkyl, halogen, CN, (C2-C6)alkenyl, (C6-C1 &ar
Wﬁﬁ?—‘{’ﬁ‘%’%ﬁ &aryl, (C1-C6)alkylene-(C6-C10)arY!I, (C5-Cig)rl1%t%f¥obg§}gr§/of]c'}?s

(C1-C6)alkylene-(C5-C10)heterocyclyl; 5 R6 is H, R, (C1-C8)alkyl,
(C1-C6)alkylene-R', (Ci-C6)alkylene4®4Ci-C6)alkyl, (C1-C6)alkylene-O-R’,
(C1-C6)alkylene-CH[R12, (C1-C6)alkylene-C(0)NH2, (C1-
C6)alkylene-C(0)NH-R', (Ci-C6)alkylene-C(0)NRCIi-C4)alkylk,

and WG&rER )aty/lareG4)dIRIDs BE) 01661 6aikid-C(0)etll-88) dikgtC  p)heterocyclyl
C(0)(C3-C8)cycloalkyl, C(%zng- 10(C1-C6)alki¥l, C%OQNI??l-Ct%)alkélgzd )

g;@u@m%@g&@%ﬁﬁmﬁé@g jg%%ramﬁr&&r eterocyclyl containing group;

(C1-C6)alkylene-05-C10)heterocyclyl, or C(0) (Ci-C6)alkylene (C6 C1 aryl;

or g R e TR BRI IR M0 S P hed P oDy

5  accePEl23pithlH(CH2)p or N(C1-C6)alkyl-(CH2)p, and p is 0, 1 or 2.

2. A compound of formula (1) according to claim 1, wherein R is H and is

characterized by the formula (i}

10 ()

3. A compound of formula (1) according to claim 1, wherein R4 is OH, and is

characterized by the formula (1il)

15 (1)

4. A compound of formula (1) according to claim 1 or claim 3, wherein R4 is OH

and is characterized by the formula (1)

("



25 50.A compound according to claim 1, wherein Ri is H or OH; R2 is H or
(C1-C4)alkyl; WO 2008/077552PC1'/EP2007/011165 208 R3 is H,
halogen or NHR", wherein R" is defined as above; R4 is H, halogen or
(C1-C4)alkyl; R5 is(C1-C6)alkyl, halogen, (C2-C4)alkenyl, (C6-C13)arYl,
(Ci-C6)alkylene-(C6- 5C1 )aryl or (Cs-éqza))heterocyclyl; R6 is H,
(C3-C8)cycloalkyl, (Ci-C8)alkyl, (C1-C3)alkylene-R', C(0)0-(C1-Calkyl,

C(0)(C1-Ch)alkyl, C(0)(C3-C8)cycloalkyl, C(0)-(C5- heterocyclyl,
5. C(OWW@%W%W&%@%’&% i?;g” SEU
C(0)(C1-C6)alkylene-(C3-C8)cycloalkyl, 10C(0)(C1-C6)alkylene-(C5-Ci

O)heterocyclyl, or C(0)(Ci-C6)alkylene-(C6-C10)aryl; R7 is H, halogen,
5. CNACITBYAN PRI NI EE Siafendibritrg s e mildgbaleren.

(A SLERANL. B 19263 Q5 AiigL.2 or 3; 20
7. A compound according to one of claims 1 to 6, wherein Rz is H or NHR".

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

NH-(Cs-Cglheterocyciyl, or NH-phenyl.
g. A compound according to one of claims 1 1o 8, wherein Rz is H.

10. A compound according to one of claims 1 to 9, wherein Rg is H, halogen or (C1-

Ca)alkyl.

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

or ethyl.

12. A compound according to one of claims 1 to 11, wherein Rg is H.

13. A compound according to one of claims 1 {o 12, wherein R4 is H, halogen or

(C4-Cg)alkyl.

14. A compound according to one of claims 1 to 13, wherein R4 is H, halogen or

(Cq-Cyg)alkyl.
18. A compound according to one of claims 1 {o 14, wherein R4 is H.
16. A compound according to one of claims 1 to 15, wherein Rg is H, halogen, CN,

{Cq-Cg)alkyl, (Co-Cg)alkenyl, R’, NH-(Cg-C1p)aryl or (C+-Ce)alkylene-(Cs-Cip)aryl and (C-Co),
-alkylene-(Cs-Co)-heterocyclyl.



L isis S(CH2)p or NH(CH2)p, and pis 0 or 1. 25 51.A compound
according to claim 1, wherein R1 is H or OH; R2 is H, (Ci-C4)alkyl; 209
R3 is H, NH-(C5-C6)heteroaryl or NH-phenyl; R4 is H, halogen or
(Ci-C4)alkyl; R5 is H, (C1-C4)alkyl, halegen, (C2-C4)alkenyl,
(C6-C10)anil, (C1-C2)alkyl(C6-C10 )aryl or (C5-C6)heteroaryl; R6 is H,
(C3-C8)cycloalkyl, (C1-C8)alkyl, (C1-C3)alkylene-R'; C(0)(C1-C6)alkyl,

17 CIORCH BN r kR eConE P ster0eyeiVls, wherein Ry is H, halogen,
C(0)(Ci-C3)alkylene(C5-C10)heterocyclyl or

(€ CplaiC IakDalak@ &/CRO) bl RE-fs a) Aoyt €N) J(Rie4) élieyl o)aryl and (C+-Co)

UGG Satkyl. KG2rsralkenyl, phenyl, cyclopropyl, (C5-C6)heteroaryl; R8
is H, halogen or (C1-C4)alkyl; mis 3; nis 1; and L is NH or S. 52. Use of

18 at leastonpaoniaurddiod ttredoemidlalijrentifor tiicivphesmdte wictllyalogen,
acceptable salt as claimed in_one of claims 1 to 51 for producing a

(Cireaiclvbit 3 slndletyh (eastapdeCdmibiaticr brex rsnibm bpaterbiCo-
cﬁ}ggfypgﬁg@%@ﬁﬁ@é%mtable salt as claimed in one of claims 1 to 51
0 Ing a

r produ edicament for the treatment and/or prevention of
hypertension, pulmonary hypertension, ocular hypertension, retinopathy,

19.9'6‘“,&%@%%!@%5%?% %09{-.%i39@§{me&rip§%@'@at§% e‘?a%g'%sﬁ,ehaiogen,

disease oronary heart disease, angina péctoris,
(C PYReEEhyC-Cglalkenyl, (Cg-Cqplaryl, or (Cs-Cqpiheteroaryl.

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

methyl, ethyl, vinyt, phenyl, thienyl, or pyridyt.

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

methyl, or ethyl.

22. A compound according to one of claims 1 to 21, wherein Rg is H.

23. A compound according to one of claims 1 to 16, wherein Ry is H, halogen, CN,
(C4-Cgralkyl, O-(C+-Cglalkyl, (Co-Cglalkenyl, R’ or (C 1-Cg)alkylene-
(C3-Cgjeycloalkyl.

24. A compound according to one of claims 1 to 23, wherein Ry is H, halogen, CN,
(C1-Cglalkyl, O-(C1-Cylalkyl, (C-Cy)alkenyl, phenyl, cyclopropyl! or
(Cs-Cg)heteroaryl.

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

7

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

27.

28.

WO 2008/077552PCT/EP2007/011165 210 heart failure, ischemic
diseases, ischemic organ failure (end organ damage), fibroid Iung fibroid
liver, liver failure, nephropathy, renal failure, fibroid kidney, rena

Wala?ﬂsg?ufgﬁzblero&s organ hypertrophy, asthma, chronic ob&?géﬁ%ﬂmm“ﬁ

pulmonary disease (COPD), adult respiratory distress syndrome,
thrombotic disorders, stroke, cerebratfvasospasm, cerebral ischemia,
pain, neuronal degeneration, spinal cord injury, Alzheimer's disease,
premature birth, erectile dysfunction, endocrine dysfunctions,

ioselerosisaprosiatic bypestrdpiyintiabétetandemphtatiors fifioro, chioro,
diabetes, metabollc syndrome, blood vessel restenosis, atherosclerosis,

fmune diseases, AIDS, osteopathy, infection of
digestive tracts with bacteria, 10sepsis or cancer development and

progression. 54. A medic mentc rlsm fective amount of at least
o GO TRy o1 BT T Ay B P
pharmacologically acceptable salt thereof, physiologically tolerated

ts and d, wh t t Saddlti d
oo e a0 L7 SR L5 e daddtyes 9

28. A compound according to one of claims 1 {o 28, wherein mis 3.

30. A compound according to one of claims 1 to 28, wherein Ry is H, halogen, or
{C4-Cy)alkyl.

31. A compound according to one of claims 1 to 30, wherein Ry is H or (Cq-
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.

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

35. A compound according to one of claims 1 to 34, whereinnis 1,

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

Rg is

H,

{C4-Cglalkyl,

R})

{C1-Cy)atkylene~(Cr-Cqpjaryl,

{C1-Cq)alkylene-(C3-Cgleycloalkyl,
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(C1-Cylalkylene-{Cs-Cqg)heterocyclyl,
(C1-Cglalkylena-0-(C4-Cglalkyl,
{C4-Cg)alkylene-C(O)-{Cs-Cqprheterocyclyl,
{C1-Cylalkylene-C(O)-(Cg-Coplaryl,
(Cq-Cglalkylene-C(ON[(C 1-Cg)alkyl]a,
(C1-Cg)alkylens-C{O)NH-{C1-Cglatkyl,
(C1-Cp)alkyiene-C{O)O-(C4-Cglalkyl,
C(OYO-(C4-Cglalkyl,

C(OXC4-Cp)alkyl,

C{OR,

C(OYNH-(C4-Cglalkyl,
C{ON[{C1-Cpalkyl]p, or
C(O)Cq-Cglalkylene-R'.

37. A coempound according to any of claims 1 to 36, wherein Rg is
H,

(C1-Celatkyl,

(C5-Cqprheterocyclyl,
(Ca-Cgieycloalkyl,

(Ce-Ciplaryl,
(C1-Cylalkylene-(Ca-Cgleycloalkyl,
(C1-Cy)alkylene-(C5-C4qp)heterocyciyl,
{C4-Cylalkylene-(Cg-Cplaryl,
(C1-Cg)alkylene-O-(C4-Cglalkyl,
{C4-Cg)alkylene-C(OWN[(C1-Cglalkyl]p,
(C1-Cglalkylene-C(O)NH-(C1-Cglalkyl,
(C4-Cg)akkylene-C(0)0-(Cq-Cglalkyi,
C{OYO-(C4-Cglalkyl,

C{O)C1-Cplalkyl,
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C(O}( Cs-Cqplheterocyclyl,
C{O)C3z-Cgoycloaikyl

C{OWNH-{C1-Cglalkyt,

CIOINI(C-Calalkyllz,

C(0) (C1-Cg)akylene-(Ca-Cgjoycloalkyl,

C(O} (Cq-Cr)akylene-Cg-Cqpiheterocyciyl, or
C(O) (Cq-Chlalkylene-(Cg-Cqplaryl

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

H,

{C4-Cplalkyt,

{C3-Cg)eycloalkyl,

(Cs-C4qheterocyclyl,

(Cs-C10)aryl,
(C4-Cy)atkylene-(C3-Cgleycioalkyl,
(C4-Cy4lalkytene{Cs-Cqpn)heterocyciyl,
(C1-Cq)alkylene-(Cg-Ciplaryi,
(C1-Cg)alkylene-O-(C1-Cglalkyl,
{C1-Cg)akylene-C(O)YNH-(C 1-Cg)alkyl,
(C4-Cglalkylene-C{ON[(C1-Cglalkylly,
C(CYO-(Cq-Cglalkyl,

C(O)C1-Cg)alkyl,
C(O)C3-Cg)eycioalkyl,

C(O){C5-C 1giheteroccycivi,
C{OINH-{C1-Cg)alkyl,
C(OIN[(C1-Cpglalkyl]z,
C{OYC4-Cg)alkylene-(Ca-Cg)oycloalkyi,
C(O)(C 1-Cg)alkylene-(Cs-Cqp)heterocyclyl, or
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C{ONCq-Cglalkylene-(Ca-Ciplaryl.

38 A compound according to any of claims 1 {0 38, wherein
Rgis

H,

(C1-Cplalkyl,

(Ca-Cgieycioalkyl,

(Ce-Ciplaryl,
(Cq-Cg)alkylene-{Ca-Caloycloaliyi,
{C4-Cylalkylene-(Cg-Ciglheterocyeivl,
{C1-Cy)alkkylene-(Cg-Cqp)aryl,
(Cq-Cy)alkylene-O-(C4-Cylalkyl,
C(OXC1-Cg)alkyl,

C{ONCx-Cgjoycioatkyl,
C{O)-(Cs-Cp)heterocyclyl,
C(O}C1-Cy)alkylene-(Cs-Cqgiheterocyciyi, or
C(O)(C1-Cylalkylene-(Cg-Cig)aryl.

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

H;
(C1-Co)alkyl;

(Cy-Cgjcycloalkyl;

(C1-Cglalkylene-(Ca-Cg)eycloalkyl;

(C1-Cyg)alkylene-(Cs-Cqglheterocyciyvl wherein heterocyclyl is unsubstituted or
substituted one or more times by (C{-Cg)alky};

{C1-Cy)alkylene-(Cg-Cqp)aryl wherein aryl is unsubstituied or substituted one or more
times by halogen, (C4-Cg4)alkyl, O-{C4-Cyalalkyl, SO2-{C4-Cyqlalkyl or SOz _N[(C4-

Ca)alkylls.



10

15

20

25

30

WO 2008/677552 PCT/EP2067/611165

206

41. A compound according to any of claims 1 to 40, wherein Rg is H, {(Cq-Cglalkyt
or {Ca-Cgleycloalkyl.

42. A compound according to any of claims 1 {o 41, wherein Rg is H, unsubstituted

(C1-Cglalkyl or unsubsiituted (C3-Cg)eycloaikyl.

43. A compound according to any of claims 1 to 42, wherein Rg is M.

44, A compound according to one of claims 110 43, whereinmis 3 and L is
attached to the 3-position or to the 4-position of the piperidine ring.

45. A compound according to one of claims 1 tc 44, whereinmis 3and L is
attached to the 4-position of the piperidine ring.

46. A compound according to one of claims 1 to 45, wherein L is S(CHy)p,
S(O}CH)p or SOL(CHy)p.

47. A compound according to one of claims 1 to 45, wherein L is NH{CHa)p or N(Cs-
Ce)alkyl-(CHa)p.

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

49. A compound according to claim 1, wherein

R1is H or OH,;

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

Ra is H, halogen, (C4-C4)alkyiene-R’, O-R" or NHR”;
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R4 is H, halogen or {C4-Cglalkyt;

Rg is H, (C4-Cglalkyl, halogen, CN, (Co-Cglalkenyl, (Cg-Cqpyarvl, NH-(Cg-Cqparyl,
(Cq-Cglalkyiene-{Cg-Cagiaryl, (Cu-Cqplheterocyclyl or
(C4-Cg)akkylene-(Cs-Cqgiheterocyciyl;

Rgis H, R, {C1-Cglalkyl, (C1-Cglalkylene-R’, (Cq-Cglalkylene-0-(C1-Cglalkyl,
(C4-Cglalkylene-0O-R’, (C4-Cglakylene-CH[R'lp, (C1-Cglalkylene-C{O}NHz, (C4-
Cgalkylene-C(O)NH-R’, (C1-Cglalkylene-C(O)N[(C1-Cglalkyllz, (C1-Cglalkylene-
C(OIN[R'l2; C{O)O-(C1-Cglalkyl, C{ONC1-Cglalkyl, C{OHC3-Cgleycloalkyl, C{O)NH-
{C1-Cglalkyl, C{O)N(C1-Cglalkyl]z, C(O) (C1-Cglaikylene-Ca-Cgjcycloalkyl, C(O)
{C4-Cg)alkylene-Cs-C4g)heterocyciyl, or C(0) {C4-Cglalkylene(Cg-Cglaryl;

R7 is H, halogen, CN, {(C4-Cg)alkyl, O-(C4-Cglalkyl, (Co-Cglalkenyl or R';

Rg is H, halogen or (C1-Cglalkyl;

mis2 3or4d

nisi,2or3,

L is S(CH2)p, NH(CH2)p or N(C-Ce)alkyl-(CHz)p, and

pis G, 1or2.

50. A compound according to claim 1, wherein

R4 is Hor OH;

Ro is H or (C4-C4)alkyl;
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Ry is H, halogen or NHR", wherein R” is defined as above;

R4 is H, halogen or (C4-Cgjalkyi;

Rg is H, (C4-Cglalkyl, halogen, (Co-Cylalkeny!, (Cg-Cqplaryl, (Cq-Cglatkyiene-(Cg-
Capjaryl or (Cs-Cqpiheterocyclyl,

Rg is H, (C3-Cg)eycloalkyl, (C1-Cglalkyl, (C1-Calalkylene-R', C{O)0O-(Cq-Cglalkyl,
C(OKC4-Cglalkyl, C{ONCa-Cgioycloalkyl, C(O)-(Cs-Cqg)heterocycivi,
C(O)NH-(C1-Cglalkyl, C(OINI(C4-Cg)alkyilz, C{O)Cq-Cplalkylene-(C3-Cgloycloalkyl,
C{O)Cq-Cglalkylene-{Cs-Cpiheterocyclyl, or

C{ONC4-Cglalkylene-(Cg-Cqpjaryl;

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

mis2,3or4

nisi, 2o0r3;

L is is S(CHz)p or NH(CH)p, and

pisfori.

51. A compound according to claim 1, wherein

R4 is H or OH;

Ro is H, (C1-Ca)alky!;
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R3is H, NH-(C5-Cg)heteroaryl or NH-phenyl;
Rg is H, halogen or (C1-Cg)alkyl;

Rg is H, (C1-Cglalkyl, halogen, (C,C.alkenyl, (Co-Cro)aryl, (C-Cpalkyl-
(Ce-C1plaryi or (Cs-Cg)heteroaryl;

Rg is H, (Ca-Cg)eycloalkyl, (C4-Cglatkyl, {Cq1-Cglakylene-R’; C(O)C1-Cglalkyl,
C{OXCa-Cgleycloatkyl, C(O)-{Cx-C gheterocyclyl, C{OHC1-Ca)alkylene-
(Cs-Cqpiheterocyclyl or CO)Y(C4 -Calalkylene-(Cg-Cp)aryl;

R7 is H, halogen, CN, {C1-Cg)alkyl, O(C1-Cglalkyl, (C,-Cyalkenyl, phenyl,
cyclopropyl, (C-Cg)heteroaryl;

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

mis 3;

nis 1, and

LisNHorS.

52.  Use of at least one compounds of the formula (I} and/or their pharmaceutically
acceptable salt as claimed in one of claims 1 o 51 for producing a medicament.

33.  Use of at least one compounds of the formula (1} and/or their pharmaceutically
acceptable sait as claimed in one of claims 1 to 51 for producing a medicament for the
treatment and/or prevention of hypertension, pulmonary hypertension, occular

hypertension, retinopathy, glaucoma, peripheral circulatory disorder, peripheral arterial
occlusive disease (PAQD), coronary heart disease, angina pectoris, heart hyperirophy,
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heart failure, ischemic diseases, ischemic organ failure (end organ damage), fibroid
tung, 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, cerabral 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 restencsis, 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,
physiologically tolerated excipients and carriers and, where appropriate, further

additives and/or other active ingredients.



