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WO 2008/ 077553PCT/ EP2007/ 011166 Cycl oal kyl am ne
substituted isoqui nol one and i soqui nol i none
walesswatssyes The present invention rel ates to POWEP2007/011166
i soqui nol one and i soqui nol i none derivatives as
described in the clainms, their preparation and their
use in the treatnent and/or 5prevention of diseases
related to the inhibition of Rho-kinase and/or of
Rho- ki nase nedi ated phosphoryl ati on of myosin |ight
Cycladiiailampieosydistitated. isdquingmneandisoquinwtihbnésiEasatiieiso A
upon agoni st stinulation results in conversion of RhoA
fromthe inactive GDP-bound formto the active
The &EEemHVé*ntde FEIéNe%flofholf@I %69%%% amd %glu%dli‘hoﬁaq}envatlves as
activation of ki nase. Two 1 soforns ki nase
descrbet Rhibeldlaimse tFZelr arepacatiom anatribelk usedr the treatmentearud/dr

prevelo T sbest TR T B Pl R FTRS ARl of licinase
medua@aﬁbﬂmﬁérﬁ@n&abﬁwﬁsﬁﬂ@ﬂ%&m plRsspHatag®ot h nuscl e

celI's through phosphoryl ation-medi ated inhibition of
the nyosin light chain phosphatase activity and

e TS0 i G788 R it LA B somversion o

RhoA3ft8m tH80n&&#je GDIP-bsukd favn td e dttivrekBGTRSISOUrR] formolvitie c
i n vasocgnstriction, |nclud|nq@the devel opnent of

subseguRiK bindipg fe apd activatiom offibe Nage e ifafarns. Rhgrkinase 1 and
J 4
Rho KRt Ar af® our RnOM s 218 PRengRd fradiarpiigbin muscie cets
and ehdolﬂwqad c€id. |IAQRERHON oBRblo-kiB8se JZJlﬂpth]a?étﬁ)/e @$PHmaund RhoA leads
et a Br .J Pha macol

to caliihsansizaton Bt Smgot ek S48, HrAETpkOSidHEoh-mediated

I L
mhb@@ﬁ?’f%’rﬁ‘é hél%sﬁwuh 7%1':1?’;8 W?perte %‘&ﬂﬁe%\%‘hg%@ulatuon of

the abtpiyrafanygosin réguintorgtightchain. (Uebata et all,, Name 299203)89 990-994).
Mukai et al. Nature 1997, 389, 990-4 ) and ocul ar
hypertensi on and regul ati on of intraoccul ar pressure
It is kﬁUWﬂltﬁa?Rh@lkmé@! RViIRGSlve P/ BSb BN stridliont Mcldding tﬂ@@évelopment
2, 137-144), endothelial dysfunction (Steioff et al
of my@genlqtonemdmm@pth mussle mpErcontractiit) (Gelriga ghal. J. Appl. Physiol.

2005 J85HGRL B, SRk B i os ATHA veso con

Mol. BwDGﬂ(I erY0oT200)dasrna (SetogupleirdtetsBon Phagmaedl. 280d, 132,111-8;
I abetic nephr ogat hies, renal fajlure and peripher al

Nakaaafaerqtaﬂ Bidicd 2900888 13) and phienie ghatikictive puimenanydjgease

9-
(CO [ rif A7 C % m B%k@tggél@ﬁ éégi])lr:% macoﬁ% z%.grglonary
hypeﬁéﬂsloﬂmumﬂnotﬂaetalr Heatt, 81, 3@1+2¢ 2085) Mmkal’Zé’Oail Nature 1997, 389,

234-9 rdi ac hypertroph
9904 hahd petia YPeaPNS AR, Y éﬁgwaﬁopéegm%ay@cu ‘pregsyre (Hgpjo et al.
Inves?tO thafifiby ViSU&T ISR, 2003, %@085971215535533tﬁ5@%/s%@ﬁ (Bteioff et
Physi ol . 2006, 290, C661- Ki shi
al. ElﬂO@SPhamlaccﬂﬂIQO&m ,246’624:9)aayg|hee(Masdnn$Cﬁasa aI Clrc 2002, 105,

1545%;;h o 'e”’s lzgg‘fvs?i)'a% ﬁg’?“}gwﬁph@@g yewluwg

hyped&@€lon %ce@no en%iorﬁlndu@é@%ﬁd@ﬁb@ﬁﬁ)h%pﬁ?@path|es renal
Commun 1999, 262, di abetes, diabetic

fallur@@nmn&f@memisarteglaj@@g siveidisease (RAQRY (Wakinmet alc Drug News

Persﬁ‘%’d?d?(%%g(qs%%g?a@e%bg%'gpﬁﬁét@gﬂge@ﬁﬂ q%(lgtsal gﬁ? gi’harmacol

20050937 urR8-40NHattod et apeCirdudatisre Q004e 109 i&@ﬂcg)l @ardlac hypertrophy
italey et al. Nature Medicine 2001 119-

22)
and fé@{rpr(a’amafhawa ot BhReTiaNSioNAUAR 36, s?ééisézcﬁ L«aggt al. Am J Physiol
ost eoporosi s, endocrine dysfunctions, e.qg.
hyper al dosteroni sm central nervous system di sorders
such as neuronal degeneration and spinal cord injury
(Hara, et al. 10JNeurosurg 2000, 93, 94), cerebra
|schen1a (Uehata, et al. hbture 1997 389, 990 Satoh

L ~ " NN A ~ N A A A P " . =
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and/ or prevention of cardiovascul ar and
non- car di ovascul ar di seases i nvol ving Rho- ki nase as
w0 b@sprissary or secondary di sease cause, |ike PCT/EP2007/011166

hypert ensi on, pul nonary hypertension, ocul ar

hypertensi on, retinopathy, and glaucoma, peripheral

circulatory disorder, periphéral arterial occlusive

di sease (PAOD), coronary heart disease, angina

10pectoris, heart hypertrophy, heart failure, ischemc
Cell Rhysézls26806,i 23(h &366:1-81 Kishi Ehal. Qire 2005 1drigai4 d274Je,) coronary

iver f

neart g A5 OSaIRIPR P RIS (BRER el RS, Mal. Coeur 2005, 98
249-750) Ru(p8! Lear FEBS MR, A68, dbaRBELR, REBNTEBEth Biophys Res

renal failure, fibroid kidney, rena
Commyuo 99, 862) 2its d@beiegmahmmmpbmtiorasgmsecwiiiimti@ and

metafal B G AL ORBRIRE2O0ET R 275 Macdastql.pel Metab

200582@@29):%&0@% ySfaRedney., pehkbendctilsd atiorPECHitaley et al.
) neur opat hi ¢ pai n, neur onal degeneration, spinal
Natured&gd

fcieu2Y01.A7, z1hléa #22), setinopathy, inflarematione irpmung diseases,

ADSSHEEbRLIA MAREHH8 TS RRERRTE o AR copypl nervos

systefpdigbrdert isuoh a3fnelirahal dsgerfeatidwbhd sﬁ)}mﬂ rC@Fﬂ?Injlhlqura et al.
vessel restenosis, atherosclerosis, inflanmat

JNeumg #R0Re 98 %@a§§5€brﬂ| '%he@%@%’%ﬂ}at atals N@‘ﬁu@s1997 389, 990;

satotP&{ S0PRE QR 200 1768C 142954, kﬂioﬁﬁ‘séi 4 LB A S08bL 67,1929;
acteria, sepsis, tancer devel opnent and progression,

Yamamgto, e&abelr@amﬁoﬂdw Pharasdcol 2008, ,35p 208+ ) ecerebadlivaspospasm

(satoggtel CiacRes alaPnar: T84l of oh e osuery 2000 46, 440}, pain, e.g.

neurdb%tthlerﬂﬁlr\ YTa"@Qﬁﬁ 'étlgl We@t%s'%)ér%? Q@bg)ﬂ&ﬁ4§1 (%boeﬁal Nature

- Oor a
med|¢me éuoﬁéy &01 31 :@r Uﬂpchweowlgastw&atmobrmm bacteelaa(w@t%/06433)

V\D 20 4/ 106 25 (Scher i Q) descri bes dru
canc A BiaaPerd, aror B8R yhels afibdrkst 30 Kinde has
been %ﬁbﬂlfn t@flﬁhllbnltﬂmbh@eﬂ POWEH 419 niftadthSis! (ﬂ@ﬁuéf‘é’ﬂ Nafure Medicine
2008/ 07/553PCT/ EP2007/ 011166 4

1999 1@3%%@Wy§e§tah Fes CemquimdPPde2tih 652 awgg@@%&lal(uchlda et
o Biffesh Mol \RBE 0B 263850 aHBREL B L BBl £2900, a4

273), Vheculsoqmdmrh msctiecel prolfe@ationandemstilitg (Taninegebyl. Gitc. Res.
the 1-position_and are preferanySSubstltutedTé
53 23meR7),

1999 >&1 (6&6@% klangkdyanich ey alfitherescierralp 40 Toxygen

sl A B AL A

Biocheénh Binphys \Res domoium 000y 268e633-640)rettessffiber formation (Kimura

ot 55, AL TR oSt RUSE ol s 150,77

806), rtﬁr‘b%’é&fc di8bideird @(ﬁkawsf é{ alf F‘EBS“Dé@' i(bcitg 46%# '70 74; Bauer et al
Bloo(Fro i feration conp ounds of formul a

199984, é|665x16179’éz Klage<iertial nd Ze(ltaﬂﬂl 1999, é4g 7z5ﬂ%tzer et al. Cell

signagB0f, T2, adRartienkaite chaghgb i e fhadust; el Bharmacol

20002408, 41038, saucﬂa mﬁa et QEUSnﬁlﬁumﬂt 200! 11, 1023-34, Sanchez-
substituted C3 %:écl i c saturated het erocycl i C
0

Madrlsiygt ehﬂ Immlzae@z FOO-1R). arddane. resgeptian Ehallgiah, etal. J

i I 3051 25 ALAE S ek ad o0 Bt g B

(Kaw«’mgmfﬁl étaall BueJ ﬂharma%oqmoml 408, ZI@:BJBYMIleeﬁnm giBease (Zhou et
tionally substituted in 6- 03|t|on

0

al. Scf 9502, URdpid 7. a%@#% aEBYQi'Ona dukaz@et alpéz giolChem.,
(C3 C 0)cycl oal kyl residue 20 optionally substituted
by NR51R52, wherein R5land R52 may be hydrogen,
(Cl-C6)al kyl etc.; or RA3 is a group R81 defined as a
4-6 nenbered unsaturated or saturated nonocyclic
heterocyllc r|ng vvlth 1 2 3 or 4 heteroatorrs and

o S L T Y 1
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R2)n, R16 N, R6 (I) wherein RLis H OHor NH ;
15R2 is H, halogen or (Cl-C6)alkyl; R3 is H hal ogen ,
wQQR(80171383 al kyl, (Cl-C6)al kyl ene-R , OH 0-R', PCMER2007/011166
NHR', NR'R' or NHC(0)-R', 5 R4 is H, hal ogen,
hydroxy, 10 CN, (Cl1-C6)al kyl, R, (Cl-C6)alkylene-R;
15R5 is H, hal ogen, CN, N2, 20(C1- C6)al kyl ,
(C2-Co6) al kenyl, R, (Cl-C6)alkyl ene-(C6-C10)aryl,
(G - C6) al kenyl ene- (C6- C10) aryl ,
1998237 &15824)-854§), and-if GRERB(Phepbresppokg Ibinding element) signalling and

its eﬁggmgéﬁ}@%@igﬁwé?a. it Res §2°4296-304, 2003).

Therefore, a compound having inhibitory effect on Rho-kinase and/or on Rho-kinase
mediated phosphorylation of myosin light chain phosphatase is useful for the treatment
and/or prevention of cardiovascular and non-cardiovascular diseases involving Rho-
kinase as the primary or secondary disease cause, like hypertension, pulmonary
hypertension, ocular hypertension, retinopathy, and glaucoma, peripheral circulatory
disorder, peripheral arterial occlusive disease (PAOD), coronary heart disease, angina
pectoris, heart hypertrophy, heart failure, ischemic diseases, ischemic organ failure
(end organ damage), fibroid lung, fibroid liver, liver failure, nephropathy, including
hypertension-induced, non-hypertension-induced, and diabetic nephropathies, renal
failure, fibroid kidney, renal glomerulosclerosis, organ hypertrophy, asthma, chronic
obstructive pulmonary disease (COPD), adult respiratory distress syndrome,
thrombotic disorders, stroke, cerebral vasospasm, cerebral ischemia, pain, e.g.
neuropathic pain, neuronal degeneration, spinal cord injury, Alzheimer’s disease,
premature birth, erectile dysfunction, endocrine dysfunctions, arteriosclerosis, prostatic
hypertrophy, diabetes and complications of diabetes, metabolic syndrome, blood
vessel restenosis, atherosclerosis, inflammation, autoimmune diseases, AIDS,
osteopathy such as osteoporosis, infection of digestive tracts with bacteria, sepsis,
cancer development and progression, e.g. cancers of the breast, colon, prostate,

ovaries, brain and lung and their metastases.

WO 01/64238 describes isoquinoline-5-sulfonamide derivatives optionally substituted
by a -(CH2)1.6-0-(CH2)0-6- @ (CH2)0-6-S-(CH2)0-6- o a -(CH2)g.g-linked

heterocyclic group useful as neuroprotective agents.

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

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

WO 2001/039726 generically describes -O-(Cq-C1g)alkyl-heteroaryl substituted

cyclo'hexyl derivatives useful for the treatment of microbial infections.
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7 NHS02-R, NH C(0)-(Cl-C8)al kyl, NHC(0)-R,
C(O)N (C1-C6)al kyl]2, 5 C(0)OH, or C(0)0O-(C1-Co6)alkyl;
W@Re008sR6' are i ndependently of each ot her H, PADRP2007/011166
(C1-C8) al kyl, (C1l-C6)al kyl ene-R
(C1- C6) al kyl ene- 0- ( Cl1- C6) al ky| , (Cl C6) al kyl ene-O- R,
15 (C1-C6) al kyl ene- CH M, (Cf Co6) al kyl ene-C(0)-R,
(C1l- Co6) al kyl ene- C(0) NH2, (C1-C6)al kyl ene- C(0) NH R'
(C1- C6) al kyl ene- C(0) NH ( C1- C6) al kyl ,
JP 10087629@s HebkrhenisoGuoNRE ey ptivasyuiseful for the treatment of diseases

causécg%y %I@)Eé ezﬁg(i 4 %%% ?R%:férc%)jaéprgﬁ gastritis cancer or ulcer. The

|soquﬂc9b\ng derilatibe 8 gi%ti){ﬁlﬂe (rpﬂ‘reoﬁ-b%yfibh’and are preferably

5-su :g;te\p (oaggﬂ)@aasyal](ﬂene)/}@zlﬁdoshmKsnev/b@menoarmmnay be
@%Cl C6) al kY02, C(0)-(Cl-Co)al kyl ene-R',

an arﬁ(@)z@%

eeydicigirepe- R or R6 and R6', together
with the NNatomto vvhlchthey are attached, forma
(C5-C10) 5heterocyclyl group; R7 is H, hal ogen,

Hagitdra@¥lal. MBi’oorgCMe%XHidnyl 1990, (K;]ZG@&'}MB@Idlsclose 6- benzyloxy-

| K 15R Cl- C6) al ke C6-G I,
lsoquz C%ln@é be n@sn 169t of inf 1@5 c%l@gc{%y greig actﬂ[_@? orl.”
20NH- R’ NH- SO2H, NH- S02- (Cl- C8) al Kyl , NHS02-R |

US 5,480,883 generically discloses as EGF and/or PDGF receptor inhibitors useful for
inhibiting cell proliferation compounds of the formula “Ar | — X — Ar II” wherein X may
be (CHR1)m-Z-(CHR1)p, e.9. Z-CH2, wherein Z may be O, R4 is hydrogen or alkyl, Ar

| may be among others an optionally substituted isoquinolone and Ar Il may be among

others an optionally substituted C3_.7 monocyclic saturated heterocyclic system.

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

isoquinolone derivatives which are optionally substituted in 6-position by a group
(CReRf)pOR43 wherein p may be zero, and R43 is e.g. a (C3-C1qp)cycloalkyl residue
optionally substituted by NRO1R52, wherein R91and R52 may be hydrogen,
(C1-Cg)alkyl etc.; or R43is a group R81 defined as a 4-6 membered unsaturated or

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

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

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

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

optionally substituted in 6-position by a group (CReRf)pOR43 wherein p may be zero,
and R43 is e.g. a (C3-C1q)cycloalkyl residue optionally substituted by NR21R52,

wherein R91and R52 may be hydrogen, (C1-Cg)alkyl etc.; or R43is a group R81
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S02- NH2, 25 S02-NHR , NH C(0)-(Cl-C6) al kyl
NH C(0)-R , C(0)NRCl-C6)al kYll2, C(0)OH, or WO
WQee8h07B3553PCT/ EP2007/ 011166 9 C(0) 0- ( Cl- C8) aPKI/EP20R8011166
is H halogen or (Gi-C8)alkyl; 5nis 1, 2, 3 or 4, m
isl1l 2,3 ,4 0 0or 5 and LIS S(CH2) p, S(O)(CHZ)p,
S02( CH2) p NH( CH2) p, N(C1- C8Pal kyl - (CH2) p; N(C3-
10C8) cycl oal kyl - (CH2) p, N CQO(Cl-CB)al kyl]-(CH2)p or
N[ (Cl-C3) al kyl ene-R] - (CH2)p; pis 0, 1, 2, 3 or 4;
definedhas @i 4-6I15BMbesed GBsaRirated aradatytated monocyclic heterocylic ring with

1,2, é%h%%hettgégﬁ ﬁéylﬁ&%tgckﬁéfﬁ\t %lccbrcq%@?,b%%nglopit%nally substituted
aryl oéﬁ%t&éamrr‘h ,m(tﬁé-zt%’asaﬂléwl 25(Gi - C8) al kyl ene- R,
) al kyl'ene-O (G - C8)a| kyl, (G -C8)al kyl ene-O-R,
or (Cl C8) al kyl ene- NRxRy; and vvherei n Rx and Ry are

o AIEREIE MenodHes3fi Bbdbes BETingddt dilvativéS sty formula

06- Cl0)aryl, (Cl-C4)al k GOS0 iyl
201 ca) Zalarkzl afe: . &y{:»aﬁ*?' aticTng} OCIRIR) Mg ¥
5(Cl- C4) al k - C6) al kyl ,

(C1- c4) al kyINne-KRCLLS) al kYl | 2,

( C1- C4) al kyl engl- NRC6- C10) aryt, or

(C1-A4) al kyl en@ NRC5- C10) het erocyclyli2; 10 wherein in

residues R4, R5, R6, R61, R7 and R8 al kyl, al kyl ene or
as Rhnykinasé knythibitens. opti onal |y be substituted one or nore

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

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

An erﬁ@ &lﬁ]&ﬁ o?gtlfé/hré’é'erﬁl iAVEnBIBA iSat 6@1?{)* ﬁhebf%rmula ()

stltute e or 15 nore tines

Rz)n '
Rs Rjg l?s
N m
R4 Rg

(1)

wherein

R1is H, OH or NH»7 ;
R2 is H, halogen or (C1-Cg)alkyl;

R3is

H,

halogen,
(C1-Cpg)alkyl,
(C1-Cg)alkylene-R’,
OH,

O-R”,
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wherein in residues R3 to R8 (C6-ClL &aryl and (C5-Ci
Chet erocycl yl are unsubstituted or substituted one or

wor008/0tisaes by suitabl e groups independently sPCBHEP®A7/011166

from hal ogen, OH, NO2, N3, CN, C(0)-(Ci-0C6)alkyl,
C(0)-(C1-CB)aryl, COON, COO(Cl- 20 C6)al kyl, CONH2,
CONH( C1- C6) al kyl , CONRC1- C6) al ky112, (C3-C) cycl oal kyl,
(C1l-Co6)al kyl, (Cl-C6)al kyl ene-CH, (Cl-C6)al kyl ene- NH2,
(C1- C6) al kyl ene- NH( C1C6) al kyl ,
NH2,( C1- C6) al kyl ene- N[ (C1- C6) al kyl ]2, (C2-C6)al kenyl,
(C2-C6) al kynyl, 0-(Cl-C6)alkyl, 0-C(0)-(CL-C6)alkyl,
NHR'BO3H2, SOBH, S02- NH2, SO2NH( Cl- C6) al kyl ,
NR” RC1- C6) al kyt , S-(Cl-C6)al kyl, SO (Cl-C8)al kyl,
0Z- (C1-C6) al kyl , 25 S02- N=CH NRC1- C6) al kY1 k,
NH-COONR"( NH2) , NH2, NH (Cl-C6)al kyl, N (Cl-C6)al kyl] 2,
NH C(0) - (Cl1- C6) al kyl, NH C(0)0- (C1-C6) al kyl
NH S02- (C1- C6) al kyl , NH S02- ( C6- C10) aryl ,
NH- S02- ( C5- C10) het erocycl yl
N( C1C6) al kyl - C(0) - (C1- C6) al kyl,
N( Cl1l- C6) al kyl - C(0) 0- (C1-C6) al kyl, WO
2008/ 077553PCT/ EP2007/ 011166 11
halogehC1- C6) al kyl - C(0) - NH- (C1- C8) al kyl ], (C6-Clo)aryl,
hvdr Cl- C6) al kyl ene-(C6-C (Daryl, 0O-(C6-Clo)aryl,
y y( Cl- C6) al kyl ene- (C6-Clo)aryl, (C5-Clo)heterocyclyl,
CN, (Cl1-Co)al kyl ene- (C5-C10) heterocyclyl, or
0- (C1- C6) al kyl ene- (C5-C10) heterocyclyl, 5 wherein the
(C1-Gaielkyl. &aryl or (C5-Cio)heterocycliyl my be substituted
, one to three tines by a group independently sel ected
R, from hal ogen, OH, NO2, CN, 0-(Cil-Ce6)alkyl,
e e gyl , NH2, NH(C1l-C6)al kyl, N (Cl-C6)al kyl]2,
(€1 ds%%%,”éé%, C(0)0- (C1- C6)al kyl, CONH,
(Cl1- Co6) al kyl ene-0- ( Cl1- C6) al kyl
~(C1-Co) al kyl ene-0-(C6-Cl10)aryl, or
R5isQ- ( C1- C6) al kyl ene- (C6- C10)aryl ; 10or wherein (C6-Ci
&aryl is vicinally substituted by a
H, 0- (G -C4)al kyl ene-0 group whereby a 5-8-nenbered ring
ha|ogie§,,for med together with the carbon atoms the oxygen
atons are attached to; and wherein aryl or
CN, heterocyclyl substituents of (C6-Cl &aryl and
NO (C5-Clo) heterocyclyl groups may not be further
2:substituted by an aryl or heterocyclyl containing
(%-%%‘;&i 15 or their stereoisoneric and/or tautomeric
rnms 'and/ or their pharmaceutically acceptable salts
_ I n one enbodi nent of the present
(C2 (?eﬂ\glre'\(%? r(Sn Rl is H and the conpound is 20characteri zed
R, by the formula (I1) I n anot her enbodi nent of
the present invention RL is OH and the conpound is
(C1-Cmelkilenst&rg-Lad)@dylt he fornula (111) WO
2008/ 077553PCT/ EP2007/ 011166 12 The isoqui noline
(C1-Cmnlkeryiene-Ge-CdoRivh (1), wherein RL is OH include

e cprrespondi tautoneric 1-isoqui nol one derivative
(C1'%PM%@'@$@EA@F@?¢M »the formula (111') R2)n Ry
. his tautonmeric formis al so an enbodi nent
CH(dgp'@wgcéﬁglé Iht invention. In a further enmbodinent Rl
5 is NH2 and the conpound is characterized by the
formula (1V) 10 R3 (1V) The follow ng enbodi nents

NH-Rrefer to the conpounds of formula (1), (I1), (Ill),

NHLS I;A,') and (1V).

NH-SO02-(C1-Cg)alkyl,

R4 is
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WD 2008/ 077553PCT/ EP2007/ 011166 13 R3 is preferably H,
hal ogen, (Cl-C4)al kylene-R, OR' or NHR'. Mire
w@e@BerSexl, R3 is H or NHR'. Most preferred, RBCT/BPI07/011166
NH- ( C5- C6) het erocycl yl or NH phenyl, especially
preferred are H, NH (C5-C6) hgteroaryl cont ai ni ng one
or nore N atons or NH phenyl ! Most especially
preferred, R3 is H 5 Exanples of R3 substituents are
HH NN * * C Preferably, R4 is H, hal ogen or
NH-SQQtRCE) al kyl . More preferred, R4 is H halogen or (CI-
galk yl. Most preferred, R4 is H 10Preferably, R5 is
NH- CkD {ﬁht%)ﬁlkydm (Cl-06) al kyl, (C2-06)al kenyl, R,
%6-Cl &aryl or (G -Co)al kyI ene-R . Mre
NH- Cﬁ:@ >rably, R5 |s H, hal ogen, (Cl-C6)al kyl,

, NH(C6-Cl &aryl or
C(O)'?@ %ﬁ"ﬁ@&éne R . Mst preferably, R5 is H, hal ogen,

C(O)(f,p}lpr) al kyl, (C2-C6)al kenyl, (C6-Cl10)aryl,
C6- C10) aryl (G-C)alkyl-(C6-C0O)aryl or (C5-C1
C(O)(D)(ﬁ?qt@(;)ﬁikw Especi ally preferred, R5 is H,
15hal ogen, phenyl, (C1-0C6)al kyl, (C2-C6)al kenyl,
(C6-C1L &aryl or (C5-C6)heteroaryl. Most especially

eLre. thyl, ethyl, vinyl,
Re arﬁ]@%y%{e Iﬁﬁlgé% 'lg}y %@Af |%F€th ganpl es of R5 are
H  hydrogen, quoro chl oro, brono, iodo, nethyl, ethyl,
" vinyl, phenyl, thienyl or pyridyl, nitrile, nitro,
R, (p-nethoxy)-phenyl, N-aniline, benzyl, 2-propenyl, s-

(C1‘C%9$r@<$/ﬁnyl . cyclopropyl, tetrazol, anino,

oxy-aniline or N-acetyl, preferably hydrogen,

Al chl oro, brono, iodo, nethyl, ethyl, vinyl,
(C1 d@éﬁgfé” t'ﬁl 'enyl or pyridyl More preferred, R5 is H,

- ethyl, nost preferred RS is H WO
(C1 d%’gém??%?sgg%?ﬁﬁ%gw 011166 14 Preferably, R6 and R6'
(C1 §Ik&ré¢.%p@rrdently of each other H, (Cl-C6)alkyl, R,

(?32‘, ) al kyl ene- (C3- C8) cycl oal kyl
(C1-Cgfak@enal-GF[RMe- (C5- C10) het erocycl yl

(Cl-4) al kyl ene- (C6-Cl10)aryl, (Cl- C6)al kyl ene-0-(Ci
(C1-Cg)BU<a|eln¢I-C(QDR ,C4) al kyl ene- C(0) - (C5-Ci 0) het erocycl yl,
Cl-4)al kyl ene-C(0)-(C6-C &aryl,
(C1 C‘( lkipengrGe gﬁg)é\liézq 0) NRC1- 06) al kyl k, (Cl1-

(C1- C%%ﬁ!%nl e&f@&'g)%( 0)( gl(gg) %la;( ZI: klylk IC(O) R

(C1- C@)BH(E}‘F% @é\’k%(%’%o ﬁéc(lﬁ)cg) al)/kyl IdZ or )
(C1- C%)?%/ﬁge @i"mf%ﬁkgﬂgt hey ar eRgt ?gchsgl fg??ne; °
(C1_Cé6ﬁ‘b@reggo¢(@&\gpq2ycl y! group. In a further preferred

nment are independently of each other

C alk@en I C1(CH=H) het erocycl yl,
(€1 O(é&s C8) cyc ’;kayl G?OB Clo) aryl
C(O)QQC1 B pikyt] ene- (C3- C8) cycl oal kyl
(Cl1-A4) al kyl ene- (C5- C10) het erocycl yl ,
C(0)@B{ C1- C4) al kyl ene- (C6-Cl10)aryl, (Cl-Cs)al kyl ene-0-(C
I (C1- C6) al kyl ene- C(0) NRC1l -C6) al kyl k,
C<0><&11&@£%‘§ Ylkyl ene- C( 0) NH- ( C1- 6) al kyl ,
C(0) C1- C6) al kyl eneC(0) 0- (C1- C6) al kyl C(O) 0- (C1- Co) al kyl
0) (C1-C6) al kyl, C(0)(C3-C8)cycl oal kyl,
C(O)NKQONE g ¥zIk o) al kyI , C(O)N[ (C1-Co)al kyl]12, C(0)
C1- C6) al kyl ene- (C3-C8) cycl oal kyl ,
C(O)NJdBY,( C1- C6) al kyl ene- ( C5- C10) het er ocycl yl ,
C(0) Q) (%)- f@ﬁ%kyl ene- (C6-Cl0)aryl, or 20 R6 and R61,

AT 1RP the NNatomto which they are attached
forma (C5-C10) heterocyclyl group. In a nore preferred
enbodi nent, R6 is H, (Cl-C6)al kyl, (C3-C6)cycloal kyl
or (Cl-C4)al kyl ene-(C3-C6) cycl oal kyl, and 25R6' is H,
(Cl-Co6)al kyl, (C3-C8)cycloal kyl, (C5-C10)heterocyclyl,
(C5 Clo) aryl (Cl C4) al kyI ene- (C3 C8) cycl oal kyl ,

~A 7~ AN\ ~A M\ o, o
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WD 2008/ 077553PCT/ EP2007/ 011166 15 C(0)0- ( C1- C8) al kyl ,
C(0) 0- (C1- C6) al kyl , C(0) (Cl- C8) al kyl ,

w@e@B0CB35L8) cycl oal kyl, C(0) NH (Cl-C6) al kyl, PCT/EP2007/011166

C(0) NRC1- C6) al kyl k,
C(0) (C1- ) al kyl ene- C3- C8) cy%l oal kyl ,
C(0) (C1-C6) al kyl ene- (C5-Clo) Reterocyclyl, C(0)(C 1
- C6) al kyl ene- (C6-Cl0)aryl, or R6 and R6', together
with the NNatomto which they are attached, forma
C(O)B[(CH-Cga)kylper ocycl yl group. In a further nore
preferred enbodinent, R6 is H (Cl-C6)alkyl and R6' is
C(O)‘I(Cﬁ%)a@deﬂﬂﬁq,, (C3- C8) cycl oal kyl ,
(C5- C10) het erocycl yl,
C(O)é@n@a)alku nerR. ( C3- C8) cycl oal kyl ,

or R61C1_ B)GE 5\%&%? gr Cl:g@éi} @ he&sgw idty ltrYey are attached, form a (C5-C1()

heteréf%@"&@’%i&&?gfk& ](gl C4)al kyl, (Cl-C4)al kyl ene-

(C1-C6) al kyl ene- C(0) NH (C1-C6) al kyl, C(0) (C1-C6)al kyl,
C(0) (C1-C6) al kyl ene- ( C5- C10) heterocyclyl or R6 and
R7iSR6', together with the N-atomto which they are
attached, forma (C5-C10) heterocyclylgroup. 15 In a
» further even nore preferred enbodinent, R6 is H,
halogefRl- C6) al kyl and R6' is H (Cl-C6)alkyl;
a°g(fc3 c8) cycl oal kyl :
CN, 20(C1-4)al kyl ene- (C3-C8) cycl oal kyl ;
NO (Cl1-A4) al kyl ene-0- (C1-4) al kyl ;
2:(C1- ¢4) al kyl ene- C(0) NRC1- C4) al kYI | 2;
(C "{6@%"‘@? al kyl ene- (C5- C10) het erocyclyl, or
1 ) al kyl ene- (C6- C10) aryl ; 25C(0) (Cl- C4) al kyl ;
0-(C Alkyr C4) al kyl ene- (C5- C10) heterocycl y1; or R6 and
( ﬁg%)) ﬁ;ggether with the NNatomto which they are
(Co- %hn@h forma (C5-C6)heterocyclyl group. WO
08/ O 7553PCT/ EP2007/ 011166 16 Pr ef er abl y the forned
R’, heterocyclyl group | s nor phol i no, piperidino,
yrrolidino or zino. More preferably the
(W'&fé?@‘?%&?@?;)@ﬁg@d@ Ys nor phol i no or pi perazinyl .
preferred enbodiment, R6 is H, (Cl-C6)alkyl
(C1'dz£§8&h@o BY'H  (c1-os)al kyl, 5(C3-C8)cycloalkyl. In a
réhe preferred enbodinent, R6 is Hand R6' is
CH(OW %’}11 ?QEQE’?'S/ unsubstituted (CL-06)al kyl, or
NHo pr ef erably unsubstituted (C3-C8)cycl oal kyI Especial ly
'preferred, R6 and R6' are H. 10 As exanples for these
NH-Renbodi ments, R6 or R6" are, independently from each
ot her, hydrogen met hyl, ethyl, propyl, isopropyl,
NH-SQahbt hy!| - butyl 2-met hyl - propyl, butyl, pentyl,
trif opropyl, 4,4, 4-trifluorobutyl or a
NH- Sﬁi}?ﬁ&éfﬁﬁéﬁ y el ected fromthe group consisting of 15
NH-S&-&QCS/ 077553PCT/ EP2007/ 011166 18
SO2-NHo,
SO2-NHR’,
NH-C(O)-(C1-Cg)alkyl,
NH-C(O)-R’,
C(O)N[(C1-Cg)alkyllp,
C(O)OH, or
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The asterisk (*) denotes where the bond is connected
to the NNatomof the amne. Preferably, R7 is H,
whadoenersss CN, (Cl- G6) al kyl, 0-(C1-C6)al kyl, PCT/EP2007/011166

(C2-Co6) al kenyl, R or

(G -Co6)al kyl ene- (C3-C8) cycl oal kyl. More preferred, R7

is H halogen, CN, (G-C4)alRyl, 0-(Cl-C4)alkyl,

(G -C4)al kenyl, phenyl, cyclopropyl or

(C5-C6) heteroaryl. Most preferably, R7 is H fluoro,
C(O)OHCarOg)dkyno, nethyl, ethyl, WO

2008/ 077553PCT/ EP2007/ 011166 19 net hoxy, phenyl,

nitrile, cyclopropyl, thienyl or vinyl, nost

. ' efer .R7 is H, fluoro, chloro, nethyl
Rg 'Sj-?'qﬁagéiédﬁ(ér R?fo'r(%)éggh cular preferred R7 is H R8 is
preferably H, halogen or (ClL-C4)al kyl. Mre preferred,
R8is H d, F, nmethyl or ethyl. Mst preferred R8 is
nis 1H2, 3oPdeferably, R2 is H, hal ogen or (Cl-C4)al kyl.
Preferably, R2 is Hor (Cl-C2)alkyl. Mre preferred,
R2 is H nethyl or ethyl. Most preferred R is H R2
i o any carbon atom of the ring including
n15‘ﬂﬁ%£€%g??¥gﬂuthere the linker group L is bound.
10Preferably, nis 1, 2 or 3. Mre preferred, nis 1

Lis S{EHap SEIFEBIES G, NoEHR REH SolsloisaliNcs
ColeyiiosiyHGHAB NICOICF ORI o WY o B R CHa

preferred enbodinent, mis 3 and L is attached to the

4-position of the am no cycl ohexane ring 20 or L is
pis Oaflt 2cBhed4t o t he 3-position of the am no cycl ohexane

ring Rl 6 NI, g(R2)n sL in all their stereochem ca

forms. WD 2008/ 077553PCT/ EP2007/ 011166 20 In an
wher&@gpeci al ly preferred enbodinent, L is attached to the

_ 4-position of the am no cycl ohexane ring. In a further

R'is enbodi ment of L, L is S(CH2)p, S(0)(CH2)p or

I th 5 enbodi t Lis NH(CH2)p,
(C34§§%ﬁ5¥%%g$kyp-?gﬁﬁ)Sf N(E3-85;2§2IoalL;I-(E}Q)Lp
= l kyl]-(CH2
(C54%£§§§%%?éﬁﬁ@le%e!a§y1]2?CH2)p or NRC - C3) al kyl ene- (C1-

(ca-cﬁ?)&a@n-eérqpycl y1l] - (CH2) p with NH(CH2)p,
1-°C6) al kyl - (CH2)p being nore preferred. A preferred
N(Cl- C6) al kyl is N(Cl-C4)al kyl, nore preferably nethyl
,. or ethyl with methyl being nore preferred. Even nore
R Spreferred L is S(CH2)p or NH(CH2)p. A preferred 10

_ < kyl is N(Cl-C4)al kyl, nore preferably NCH3
(C3(%$E§E§§%QE wi th NCH3 being nore preferred. Most
- is Sor NH Preferably pis 0, 1, 2, or 3,
(Cscﬁgﬁgsgfggg#ﬂéd O or 1, with O being nost preferred. 15
(064hﬁﬁgqmreferably, mis 3 and Lis Sor NHand is
attached to the 4-position of the am no cycl ohexane
(C1-Gg)atkyl,I n residues R2 to R8 an al kyl or al kyl ene can
optionallé’be substituted one or nore tines by
I

(C1-Gpabkyteme-Rr.ef erabl y al kyl or al kyl ene is substituted
to three tinmes by 20 hal ogen selected fromchloro

one
(C1-C)alsylens-QuC nep)d&Ylsubsti t ut ed by fluoro once or

re,.e.g ei ng perfluorinated. Preferably halogeﬁ IS
(C14ﬂBﬁ§Vh”ﬁﬂpéQpPéferred an al kyl or alkylene is not

I tep o . In residues R4, R5, R8 ,R8, R7 and

(01*§§a§9E§%?ﬁ§wﬁyr8H8 or cycloal kyl can optionally be 25
ti i group sel ected

Whe“?ciﬁ?&éﬁ%ﬁ%@qﬁggﬁﬁﬁ@@%,@cooc:H3, NH2, NHCHS,

(C14ﬁ¥5#§l2, CONH2, CONHCH3 or CON(CH3)2. If substituted,

the nunber of substituents is preferably between 1, 2,

3 or 4, nore preferably 1 or 2 with 1 being even nore

preferred. Preferably an al kyl ene or cycl oal kyl is not
substituted. Mre preferably an al kyl, al kyl ene or
cycl oal kyl is not 30substituted. Preferably alkyl,

[r—— —— o [——. -
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21 substituted. In a further enbodi nent al kyl,
al kyl ene or cycloalkyl in R4, R5, R6, R6', R7 and R8
w@e@snotsssubstituted. 5 In preferred enbodi meneGT/BP200TI€11166

present invention one or nore or all of the groups

contai ned in the conmpounds of formula (1) can

i ndependently of each other Hive any of the preferred,

nore preferred or nost preferred definitions of the

groups specified above or any one or sone of the
(Cs5-Gupbeterocyddyipt at i ons whi ch are conprised by the

definitions of the groups and specified above, al
(Ce-Cerpidihat i ons of preferred definitions, 10 nore

cSéeferred or nost preferred and/ or specific
(C1-Capalkylaneolts-Faionieterasysidct of the present invention.

i th : Il preferred embodiments th
C1-GaEnsrGarEoR he compounds of the formuia (1) in
N i Gouf d mixt f
(C1- Qg A BR el | ratios, and thei r

_ utyteal table salts. 15 The term"f-" in
(C1 (%Zﬂgfk xe%pﬁ[(?ﬁeggguésﬁ’)t uents vide supra marks the
(C1_Qa435|p(y|ém,e|qﬁc%h@ SRSl ) tggent i s attached, which neans,

for éexanpl e, fo? a substituent HN* d and mis

(C1-ChalkgRimeoN[(d o€ 1 preetéicyulyRy 20 O WO
1 %OOE??O??S%P /%9’2007/ 011166 22 A preferred enbodi ment

i s a conpound of the formula (1) wherein Rl is Hor OH
wherﬁgﬁ%ﬁﬂge@%&%&% %gRﬁoa’rncégé-_a@,a&%hegi quglqg:lkyl can
optofh 3SRyl e Lo EDH Hiaoetts, v

NHCrﬁ%&@d@%&é'@Nﬂ%?ﬁy@@ﬁd@b%@l@(@%)g ;

teroc
(C1- Co6) al kyl ene- (C5-C10) heterocyclyl; R6 and R6' are
i ndependently of each other H R, (Cl-C8)alkyl,
whergigiin GRidues Rorfe-fg alkyb pcalkgenel ¢an eplicrtallytie sihstituted one or
Cl-C6) al kyl ene-O-R, (Cl-Co6)al kyl ene-CH R12,
moreztmesciey BRle@edhe- C(0) NH2, (Cl- C6) al kyl ene- C(0) NH R,
(C1- C6) al kyl ene- C(0) NRC1- C4)al kyl ] 2,
(G -Co6)al kyl ene-C(0) NN RL2, C(0)0-(C1-Co)al kyl,

wheréla ) (€3lid (€9 Rizkpl Rg (CBIC {Pata )anddiCapClyyhheterocyclyl are unsubstituted
C(0) (C5-C10) het erocycl yl, C(0)NH (C1-Co6)al kyl,
or sulgxtdyteld(aTie0s) eiokg tings by suitable groups independently selected from

vt ) HOSEAAL KK IR G BRHRELH G, coon, co0(er
Co L T ORI BT I Bggohr

(C1- R (K PRI L O SR N 3 G PegRRenEHH(C -

Celal, (61 R Gl D08 By S e el et (P e
O-(C4-Cgdal¥inR)-CRBI-0ER) o Yk yl RD3E6) SIOgH ; $OL2NAp, S@HNH(C1-Cg)alkyl,
SO2N[(C1-Cg)alkyllo , S-(C1-Cg)alkyl, SO-(C1-Cg)alkyl, SO-(C1-Cg)alkyl,
S05-N=CH-N[(C1-Cg)alkyl]o,

C(NH)(NH>), NHa, NH-(C1-Cg)alkyl, N[(C1-Cg)alkyl]o, NH-C(0)-(C1-Cg)alkyl,
NH-C(0)0-(C1-Cg)alkyl,

NH-S05-(C1-Cg)alkyl, NH-SO2-(Cg-C1g)aryl, NH-SO2-(C5-C1g)heterocyclyl, N(C1-
Cg)alkyl-C(0)-(C 1-Cg)alkyl, N(C4-Cg)alkyl-C(0)O-(C1-Cg)alkyl,
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pis 0,1 or 2; 5 and their stereoisoneric and/or
tautoneric forns and/or their pharmaceutically
WQewspt#hd e salts. A further preferred enbodi NRCIE/EPZ0EH011166

compound of the formula (1) wherein 10 R is H or OH

R2 is Hor (G-C4)al kyl; 15 is H halogen or NHR',

wherein R' is defined as above; R4 is H, hal ogen or

(Cl-A)alkyl; RS is H (Cl1-C6)alkyl, hal ogen,

(C2-C4) al kenyl, (C6-Ci (Cl-Co6)al kyl ene-(C6- 20C (Daryl
N(C1dE6XaMfI-CI®))NtIéqu®§)QMyI] R6 and R6' are independently

of each ot her -C8 cycl oal kéG (Cl 08) al kyI (C1-

(Ce- Q?B))awky(l%n&s&ﬂltxtﬁn@é%r yo)arylcO-

O-(C B E5ieBsHE L DR (GE-C10hex r%c3§§/|ky'

C1- @k el BT e %s?é'rx}&n%x% _Cqp)heterocyclyl,
wher%ﬁl%% gﬁgi @F@ lo‘??@gﬁgﬁe&%ﬁ%oﬂly @%y (t%) &ftr(sg ggo?‘leF\;o; three
sy 35 OEBARRA RO SR DN A o,

(C1- dq)bﬁ(yﬁW)NH@Cﬂ%)w N[@@ﬂ@sﬁllggzlsoycm@e@()OH C(0)O-(C1-

er éoi sofmeric or “tautoneric rms and/or their
CG)aIRl]lIaOONHgI (@nfo(?)amgmet@b(m -EghaiRyl, (©1-8%)akpreieaDL(LCg-C10)aryl,
referre ment is a conpound of the fornula ( %
or O- (&M)alkﬂ]&nes(cﬁ Grolay,R2 is H (Cl- C4) al kyl; 15 R3
s H NH (C5-C6)heteroaryl or NHphen R4 is H,
or whegeio §66-610)a0y- ls:&)cmadgw subzamnﬂed@yw 0( éi*r@m))alkmne O group
hal ogen, al ken (Cl- C2) al kyl -
wheregtyaa -8 WWPE@J (n@gl Wetp.g r W|¥Q6th|escqxpon atoms the oxygen
el kyl or (G -C4)al kyI 25R6' is H,
a‘°m§§e@%‘cy§§? O0al kyl , (Cl-c8)al kyl, (Cl-C3)al kyl ene-R
and vib(éiﬁtb‘ra@r@llem@mwgyc]yl Sub3itaent6ei(derC.1g)aryl and (C5-Cqg)heterocyclyl
C(0) (C3-C6) cycl oal kyl , C(0) (C5-C6) het erocycl yl,
groups(ay bt O8)further guh_st(thmd(tao ay angaribgterocyclyl contalnmg group;
C(0) (C1-C3) al kyl ene- (C5-C6) heterocyclyl, or
C(0) (C1- C3) al kyl ene-phenyl; WO
or the?ﬂ&&fé&g&ﬁéﬁé?'ﬁhﬂﬁﬁ‘%ﬁt’dhﬂéﬂ(ﬁﬁ)r&& and/or theifphdrinddeutically
hal ogen, (fCl C4) al kyl, 0(C1-CA4)al kyl,
aCCGRtQQ'BCiﬂ|¥§Ith§F%ﬂ phenyl , cycl opr opyl ,
(C5- Co) heteroaryl ; R8 is H, halogen or (G -C4)al kyl; m
is 3
In one embodiment of the present invention R4 is H and the compound is

characterized by the formula (1)

Ran
R4 R5 I?G
Rs L N\Rs
N m
R7
H Rg

(I1)

In another embodiment of the present invention R4 is OH and the compound is

characterized by the formula (lll)
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nis 1, and L is S or NH or their stereoisoneric

and/ or tautoneric forns and/or their pharmaceutically
wW@ewepraAbd e salts. I n an enbodi nent the PCWEPL00DOL1166

relates to a conmpound of fornula (1) independently 15

sel ected fromthe group of

26.[4-(Isoquino|in-6-y|amluﬁzcyclohexyl]-carbanic

acid tert-butyl ester, 35.

N- I soqui nol i n-6-yl -cycl ohexane- 1, 4-di am ne, 36.

6-trans- (4- Ami no- cycl ohexyl - am noXR3) i soqui nol i n-1-on

e, 37. - . '

6- ci s- (4- Ami no- cyGl4ohexyl - am no) <FLisg%hinolin-1-one,

2038. 6-ci s- (R AN z| ohek -N\xﬁﬂ oro- 2H i soq
6

ui nol i n-1-one, $#9.

6-trans-(4- Am | -am n&)y /- chl or o- 2H i soqui n
olin-1-one, 40. R,
6- ci s- (2- Am no- cydl ohexyl - am' no) - 2H-i soqui nol i n- 1- one,
43. OH Ry (I
6-trans-(2- Am no-cycl ohexyl am no) - 2H i soqui n
, 44.

Qlin-l-one

The igéqiiirgéllgé_c?e‘er?\}argi\//le_o?%rnn?ﬂlgy(ﬁl, %‘%’Fé’l'n?ﬂ %oa)i-eli_rlicllggé e ggrlrclesponding

tauto rl%lgﬁg f(?lgﬁ'gﬁmgfgon%t JEhATEhiE H 8RS ?&%keq’meﬁogj e foP R (i
6-cis-(4-h propyl - am no-cycl ¢
[ in-1-one, 47.
6-ci s- (4- Propyl -

eyl - am no) - 2H-i so- qui no

n-l-oneR348. L ~

6-cCci s-(4-E 0-cycC y aniﬁﬁ)-ZH-iso-quinolin
-1-one, 49 m

6-cis-(4- p0- cycl ohexyl am no) - 2Hi so- qui no

lin-1-one,
3050.6-ci5443(3-d%éoro-benzylanino)-cyclohexylathp]-z
H i soqui nol i n-1-one, 51.

This tautdrdde {ctnOsl dlis® ahesmalybdiment Jof thye pasexy irvantioh- 2H-i so
qui nol i n-1-one, 52.
6-cis-{4-[ (Piperidin-4-ylnethyl)-am no]-cycl ohexyl am n

In a f%%%@@@%}%ﬂ%ﬁ&%&%ﬂdl@@ ggmpgund is characterized by the formula

(IV) 6- ci s- (4- Cycl opropyl am no- cycl ohexyl am no) - 2H i soqui no
lin-1-one, 54.
6-ci s-(4-D cycl opropyl - am no-cycl
i nol i n-1-one, 55. R R
7-Ch|oro-6-cis-(4-ﬁsop épylanin
soqui nol i n- 1Rane, ~86. L
7-Chl oro-6-ci s-
gui nol i n- 1- one,
557. 7- Ohl or 0- 6. 1 Nt
) - 2H i soqui nol i n-
cis-4-(7-Chloro-i
i ne, 62.
ci s-4-(7-Brono-isoqui nolin-6-ylsul fanyl)-cycl ohexyl ami

ne, .or . .
The f%@?"é'-”@i%U?ﬂq'mﬁ“rﬁ%f%fﬁﬁ%ﬂ‘@x?/‘?@ﬁw%%ﬁ fosmua ) dlip s gY ) and
(Iv). Ui nolin-1-one, or their stereoisoneric and/or
tautomeric fornms and/or their pharmaceutically
10acceptable salts. As in any enbodi nent of the
i Lon, i .he precedi ng enbodi nents which contain
R1'36$§§%%@25?°h§¥t preferred, nost preferred or exenplary
definitions of conmpounds according to the invention,
one or nore or all of the groups can have any of its
15 preferred, nore preferred, nost preferred
definitions specified above or any one or sone of the
speci fic denotations which are conprised by its
definitions and are specified above. Isoquinoline
substitution pattern is nunbered according to 1UPAC

. A NN

eky| ani no) - 2H i soqu

R
cIoRﬁ&ylanino)-ZHJ

am no- hexyﬁ%ﬁ1no)-2kbiso

%=1 sORKopyl am no- cycl ohexyl am no
-one! 61.
Stui Rel i n-6-yl sul fanyl ) - qug ohexyl am
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Al'l references to "conmpound(s) of fornula (1)"
hereinafter refer to conpound(s) of the fornmula (1),
w@ paog/og733), (I111') and (IV) as descri bed aboveCT/EPZH07/011166
their pharmaceutically acceptable salts, and/or to
their stereoisoneric forns, Rﬁlynnrphs and sol vat es.
25Physi ol ogically functional '"derivatives as descri bed
herein are al so included. Pharmaceutically acceptabl e
salts of conmpounds of the formula (1) nmean both their
R3 isqxrgimahzly&hdwalognerga((ﬂ1cCa)aéIkysleae-FHe@eR’|’ betlHR”. More preferred, R3 is
Rem ngton's Pharmaceutical Sciences (17th edition,
H or NHE'. prafessy) Rage dhUNB-(@is-Catheiaresyelyl onMH-phenyl, especially
chem cal stability and
prefergd@r @ﬁ&@dﬁ@‘ﬁf@@ﬁtﬁiﬂmll%‘@?'ﬂgr@%ef mareiN gtoms or NH-phenyl.
pref erence r acidic groups inter alia to

Most £5Ret yBEﬁtjﬁg@ﬂ %13n fA-FCI gm and anmoni um sal tls
Exarfiy 8 B3 SRsIENERE °F unar i ¢ acidr sucei ni o aci d

malic acid, tartaric acid, methygpul fonic acid,

Hd S Ifurlc amg,N bh horoKa(:ld or

hydrochl ori c aoy
of carboxyl i e"achy sul foni ¢t acif f or “exanpl e
obrom des, p tes,

as hydrochl ori des,
sul fates, mnet hanesd s, acet at ey T acpat es,
es, ant salts of

mal eat es, fumarates, mal ates, gl uconat
am no acids, of natural bases or carb@ql ic acids. The
preparati on of pharmaceutically acceptable salts from
compounds of the formula (1) which are capable of salt
formation, incNuipet heCt stere0| rrerlc forms, takes
pl ace in a manner Khown per se Wounds of
the formula (I) f abl e alkall lal | kal i ne
earth nmetal or optrerfal |y substitutedN fumsalts
wi th basic reagents such as hydr oxi des, car bonat es,

Prefegétﬁgsﬁg d OFP@?%%O&O @%%%QFQI eﬁrreldorl-'%ﬁi'gi 14, halogen or (C1-

C4)alRYN At préfefredd R iB3HNOl am ne or tr| et hanol am ne,
tromet anol or el Se basic anmino acids, for exanple

IyS|ne ornithine or arginine. Were 15 the conpounds
the formula (1) have basi CE%roups st abl e

Prefe%tan Roris bhihelogash G, 3(?91b@6kﬁ‘| a(erQﬂ)?iKeﬁi/'r &quacer;m oaryl
or (Caha)akuferind Fifiours bﬁvﬁ%ﬁ JEAio9E GireCoukd of
<Cz-¢ﬁ9§|3<%§%ﬁ$ aﬁ%ﬁ?&-ﬁ@?@! °ﬁ€‘_§a§?ﬁ}_§ﬂmﬁeﬂ%§?qn¢"{°ﬁ RrefRERblY. R is H.
nalogBH, 1 2R Al AR TR MRS

(C1 oas)hmyp(cg@fq)aﬂﬁ%wl(és 0)hEtErBaHE. Es&ié&aw ﬁrefealré/&q'agﬁ:s H,

et hi on actic Obl oni c,” mal'ei c,
halogeat preeyu(C ?@@alkw c(cgm:ﬁ)an{edwl (w%n@w)afrylrmc(@@s)heteroaryl
tartaric acid. Salts with a pharnmaceuti cal
Most especially pheferradiRg) issHc halgent oretiep aetblyk vmyl phenyl thienyl or
trifluoroacetate |ikew se belong within the franmework
pyridgf t he | nvention as useful 25internediates for the

crariRE B 8.5 7S o, OB L B i e
oion AR, Mty SRS PR IR Sory, 2 provert.

butenyéfoyckopropyntetrazeliavhiog] 4 ahéethoxplamilecor Neadehy| preferably

e TR e B S Seb AP il oy

tR: fOHM
More[aaﬁag}(ﬁofﬁfaﬁnra%lggﬁ@@m,ﬁ oraetHVI”ﬁ{bét%rﬁg'rr‘éd QA

a conpound of 't for la (1)
or an active netabolite thereof.
2008/ 077553PCT/ EP2007/ 011166 28 Phy3|olog|cally
functional derivatives include prodrugs of the
compounds of the invention, as described, for exanple,
in H Ckada et aI , Chen1 Pharn1 BuII 1994 42

p—— o~ - T o s
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Al kenyl are, for exanple, vinyl, 1-propenyl,
2-propenyl (= ally!), 2-butenyl, 3-butenyl, 2-

WoreaoRp17523 but enyl , 3- et hyl - 2- but enyl , 5- hexenBCT/BP2007/011166
1, 3- pent adi enyl . Al kynyl are, for exanple,
et hynyl , 1-propynyl, 2-propy¥¥l (= propargyl) or
2-butynyl. 5- Hal ogen neans uoro, chloro, brono or
i odo. (C3-C8)cycloal kyl groups are cyclic al kyl groups
containing 3, 4, 5, 6, 7 or 8 ring carbon atons |ike

Prefecatuly oids @md Re carel inbepghdentlyodfagsait gther cycl ohexyl or
cycl ooctyl, which 10 can al so be substituted and/or

H, (Cdtﬁﬁ)@”ﬂ" RofC2-Gpalkytenso(GarE ) aydeallsylat ed cycl oal kyl

lj ke, f | !
Cr-Celknetss e%é%@*&&%a&&%@iﬁ?ﬁéﬁ%% "G olaryIa(C1-

combyp ik BT CEE G BP i T S,
S L s e
C@al??lbﬁet@@dmﬂCé(t@%ﬂw %%18{} | gﬁgﬂ% nc;(@)))zﬂ Q’Egg}%a&yl C(O)R’

c<0)@f1@§%lﬂwqtod)@5 (OR-CRANY, T (ONH-(04- O '@<0>Nr@:1 -Cg)alkyll2,

m in which on mor € car bon at om can
or C(Oﬂﬂ@@ggialhylenamobr rmre het er oat ons such as, for
exanple, e.g. 1, 2 or 3 nitrogen atons, 1 or 2 oxygen
Re amad Bgs togethier dvithutheWN-addrarte vehicle thndy aeet atttﬂ&hemif form a
different hetero atons. The heterocyclyl residues can
(Cs-Gop) betpmacyalyl@iguposi ti ons, for exanple on the
1-position, 2-position, 3-position, 4-position,
5-position, 6-position, 7- position or 8-position.

Ina fﬁrﬁercﬂre%rf%gﬁ%\éﬂﬁék@@éjgég '%Z b€ ifdb e?mﬁ%ﬁgg lof egch other

et eroar gr oups tur ate

H, (cgr(@@)%lkw/( gﬁg Sderoeythyfl bg, égfty%alkyl (Cz60 1R)aryl

hét ero I'gr oups i ncl'ud i di nyl

(Cq (I@amrymr@a@ Dg)cysoalRyiu (G} -C Harke s (ﬁpm@yrheterocydyl
benzot hi eny benzot hi ophenyl, benzoxazol yl,
(C1 Olﬁ)atklylarmz(ﬂel-c1ok)anytt(ma@g)allkylelbem-(@qf(bg)angyl (C1-Cg)alkylene-
benzi soxazol yl , benzi sot hi azol yl BOcarbazoII,
C(O)MHQ1CG\6)?AJM]2yKC1&6)BBM¢m C(ONHrg 1 Cemlmzefme),alkylene-
U|noI|2|nPkyh ui noxal i n

c<o>§apnu@s aikyly|0< BHGrtosg)a 11 CReS 0N Gargoycloalkyl,

coyihERR el S MIE éﬁ@i@zﬁgﬁ%ﬁ Coligllenc-(C3-Cayeycioalky,

OIS E RSB TG HR G . o
Rg ar:nderRgl""lzt%ét‘ﬂ)éF wnt‘hg[hﬁ"ﬂ %lt%rht g’g#@ﬂ?@féﬁéb attd foit¥l a

e%zo uranyl,
(Cs(}ﬁﬁﬁgﬁggaﬁyw rb§9|ndazolyl i soi ndol i nyl, |50|ndolyl,
|squ|noI|nyI (ben2|n1dazolyl) |sothiazolyl,
5i soxazol yl , norphollnyl naphthyrldlnyl
octahydr0|squ|noI|n oxadlazo

In a regredRrgiRITSA emPozlmeaisRﬁ igdd) (f11-Co ¥@'k5l é&a&@gmlyalkyl or
3,4 Li,di nyl |yl
(C1-CRARIE T CorToRR NN phenant b 1 di py!
Re' HHETERERAEIE s CRRIERORY, (CEERRAERI, (Cs Cropan
(Cq @{}E&k%engiﬁ O%y@ﬁ:rl%%lr( v (r;ﬂ/ {@fﬁhlk?gégzeé %@H@Wt@rocyclyl
(C1 @Mé&?@deﬂwq -CRyaFel (gl rCéfBIWIéﬁ’élO wbq BlkyHqeYLCe)alkylene-
pyri dooxazo pyr|d0|n1dazoles ot hi'azol es,
C(O) W (C- msbalkwy(G:Me)arkyren@-d(mwuc@wé)@myqznm Ce)alkylene-
pyrrolinyl, 2H pyrrolyl, pyrrolyl, tetrahydrofuranyl,
t et rahydr oi soqui nol i nyl, tetrahydroquinolinyl,
6H 1, 2, 5-t hi adazi nyl thiazolyl, 1,2, 3- thiadiazolyl,
1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl,

1,3,4-thiadiazolyl, thienyl, triazolyl, tetrazolyl and
xant henyl . Pyridyl stands both for 2-, 3- and



(C2- C6) al kenyl , (C2-C6)al kynyl, O-(Cl-C8)al kyl,
0- C(0) - (Cl- CB) al kyl, PO3H2, SOBH, S02- NH2,

WEORBI I3 C6) al kyl , SO2N ( Cl- C6) al kyl ] 2, PCT/EP2007/011166
S-(Cl-C6) al kyl ; SO (Cl- C6)al kyl, S02-(CLl-C6)al kyl,
S02- N=CH- NRC1- C6) al kYl | 2, C(NH) (NH2) , NH2,

NH- ( Cl- C8) al kyl, N[ (Cl-c6)al k3112,
NH C( 0) - (C1- CB) al kyl, 5 NH C(0) 0- ( C1- C6) al kyl ,
NH S02- ( C1- C6) al kyl , NH S02- ( C6- Cl0) aryl ,
C(O) NFQC&GQsQa(IEyICG)(O@D@t(@qe@méIWI, CKORC1-Cg)alkyl, C(O)(C3-Cg)cycloalkyl,
al ky (C1- C6) al kyl ,
C(O) dp@@smlkﬁ ccpmwc«e%{a;mgqg(oxm -Cg)alkylene-C3-Cg)cycloalkyl,

kyl 0 (C 06 C6- C
CO) @I%%}'Iwééﬁg @%36?'&950319\)’ (acbféfléﬁiygwilﬁonea(rge -C1p)aryl, or
Re arzl(ggfﬁ(:lgg%n)@al k@gpj}l-,(a@m% v?/hlcl¥ they are attached, form a

Cl: C5- C10) het er ocycl ylI
(Cs- 1‘%’&%@@1}%‘%{ )ﬂr}gﬂ -~ (C5- C10) het erocycl yl, wherein the
(C6-C1 &aryl or (C5-Cio)heterocyclyl may be
substituted one to 3 tines by a group independently
In a fagheciede preferredlevgleodint@nt, RE2s HCI(\CﬁGé)@lkaCGhdIR@lhs
(Cl- Co6)al kyl, NH2, NH(Cl-C6)al kyl, NRC1-C6)al kyl]?2,
H, (Cscg)atkyl, CCOG-CBDI(W)Q?JKMGC&@@?M s~ Cm\m&rocyclyl

(Cq- c{mu@@rﬁa (i% &gc&]c@@gylg&&&@plkylene -(C5-Cqp)heterocyclyl,
(C1-C?@%-&¢m%%-€1§?§rvﬁﬁa% 3@%@9?%@ @aih' (C1-Cq)alkylene-
C<O>@B‘Sﬁé¢%%ﬂ% o SR SRt b OB BalaRT S TR FoTankyn

t t |yl
COERCH et EF e oltfote@oiy ol ™) CLOV Tl o
Re andiRke rt@ﬁé!ﬁw'e}’%ﬁrtﬂém-aw {BAYhIER they hResttadHRst b ad by

Garyl or heterocyclyl containi'ng group. Preferred
(C5-Gihheidroeyuld droap( C6- G &aryl groups are (Cl-C4)al kyl,
> 0-(Cl-A4) al kyl, O phenyl , phenyl, C(0)0-(Cl-Co6)al kyl,
C(0)OH, C(0)- (Cl C4) al kyI hal ogen, NO2, SO2NH2, CN,

Ina fw%%fo%"?’tﬂ? 2l k fﬂ/'r%cc)izez'g %&Cé@doalﬁéy&@g"%hand Re'is

H (C3-C8) cycl oaI kyl, (Cl1-C4) aI kyl -
" C(O)N (CL-4)al kyI ]2, CONH(C1- 06) al kyl, C(0)NH2,
(Cy%?é@ﬁ :C4)al kyl ]2, (Cl- C4)al kyl ene-(C6-Cl &aryl,
erein the (C6- Cl &aryl may be further substituted
(C3- ngeydtloalklylree times, preferabyl once, by (Cl-C4)alkyl,
- C4) al kyl ene- 0- (Cl C6) al kyl, (C6-Cl &aryl
(Cq- %)@tkyl&':@)r W&)chalkyl&ar yl, or may be vicinally
substit ut ed a_ WO 2008/ 077553PCT/ EP2007/ 011166 32
(Cq %4)@&51/1@43;%@@4 -6ddalylgr oup whereby a 5-8-nmenbered ring

1RSI e ;?Qgrr:;%”ﬁb;gﬁ i
CN 0
R N ORI
0) - CH3,
o SRR RAE Abrszee 21y A0 95

C(0O) (L%Cﬁﬁlﬂ Kyl especially CH3 or CF3, 0-(G -C4)alkyl
especi al Iy 0-CH3, S02-NH2, S02-(Ci-C4)al kyl especially
C(O cqwlk len8Qe ete®@i&ycjiCHNRCL- C4) al kyt
( )§2%e0|al y ggz5ﬁ§za-NRdﬁg?2 In nonosubstituted phenyl
or Regarmi R, ttbgetheb siitht ther-atem tbevhiok theydaienattdehed, form a
2-position, the 103-position or the 4-position, wth
(Cs-ngetsarp@mlyhgmuand the 4-position being preferred. |f
a phenyl group carries two substituents, they can be
| ocated in 2,3-position, 2,4-position, 2,5-position,
2,6-position, 3,4-position or 3,5-position. In phenyl
groups carrying three substituents the substituents
can be located in 2,3,4-position, 2,3,5-position,
2 3 6 p03|t|on 2, 4 5 p03|t|on 2 4 6 p03|t|on or

- " A = =y o o o R . o o, o
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(end organ damage), fibroid lung, fibroid liver, liver
failure, nephropathy, including
WQRIW$0EISEENSI on-i nduced, non-hypertensi on-i nduP€HEP2NT011166

di abeti ¢ nephropat hi es, renal failure, fibroid kidney,
renal gl onerul oscl erosis, ?gn hypertrophy, asthmg,
chroni c obstructive pul nonary®di sease (COPD), adult
respiratory distress syndrone t hronboti c di sorders,
stroke, cerebral vasospasm cerebral ischem a, pain,

Prefegalyy the foroped hdaterqnaialyl gneup dmaiorplmgjime pierioino, mrmﬁdino or

. _cord jpnjur Al ase ture bi

pipergine, MEe mie TRy o helsiabiay k) 35 MitbRajiis o piperazinyl.
arteriosclerosis, prostatic hypertrophy, diabetes and
conplications of diabetes, netabolic syndrone, blood

In a mestsweferead embodiment, IRg 53t & pSedalkyidncRegaisi dn(C1-Ce)alkyl,

aut oi nmune di seases, AIDS, osteopathy such as

(C3(H§F¥@96W65|s infection of digestive tracts with
bacteria, sepsis, cancer devel opnent and progression,
e.g. cancers of the breast, colon, prostate,

In a fARANAHIOEE prelbfbd eAiShditas 3?'38 4 hedrd t &34 a5Ferabunsubstituted
2008/ 077553PCT EP2007/011166 34 The p esent i nvent’i on

(C1 ¢¢;)blldwfd1‘q{r§fefr§b@tlﬁfsub§tlﬁﬁéd (@5BH)cyelbalkyE Epetialp préfired, Rg
armaceuti cal conpositions) which contain an
and I%éfaetHl_ve amount of at |east one conpound of the
formula (1) and/or its pharmaceutically acceptable
salts and a pharmaceutically acceptable carrier, i. e.

e o RSB HARES Sl 55 B cocn e
] OO SRS P

pentyll,z®, G| Btrifdoropbdmti 54, 4043~Hifmd)rbialhﬂyted>lsa sgbelltubatsselbafed! feortl the group
soft gelatin capsul es, solutions, syrups, enulsions,
cons§9g%g sions or aerosol mixtures. Admnistration
10however, can also be carried out rectally, for
exanpl e in the form of suppositories, or parenterally,
for exanple intravenously, intramuscularly or
subcut aneously, in the formof injection soldtions or
i nfusi on sol utions, mcrocapsules, inplants _@Orods, Cl
or pergutaneously or topicalky, fGk exangid in the

tinctures, |or in other
aer osol nasal
preparatlo ¢cor di ng
[in a own p e

and famliar to one skilled in the’art '
pharmaceutical Iy acceptable inert |norganic and/ or
organic_carrier, subgtances and/or additives being used
i @i 'onpound(s) of the formula (1)
.harnac- itically aecept o\ salts
-rodrug t he pro on of
- tabl e qd hard ge
|s pos S le to~use;"for exanple Iacﬂase,
corn starch or derivatives thereof, talc, stearic acid
or its salts, etc. Carrier substaregs ﬂ¢r soft gelatin
capsul es and suppositories are, for le, fats,
waxes, sem solid and liquid polyol nat\ural or
hardened oils, etc. Suitable carrier>~substéhces for
t he production of solu{ions, for 25 gxanple injection
‘ | sidptTs or syrups are, for exanple

S, sucrose,
e C. SU|tabh
or m crocapsu es 'nplants or

are, for exanple, copol ymer's of glycollc acid and

| actic acid. The pharnaceutical preparations nornmally
contain about 0.5 to about 90 % by wei ght of the
conpounds of the fornmula (1) and/or their 30
pharnaceutlcally acceptable salts and/or thelr

Y a1 . Y "




WD 2008/ 077553PCT/ EP2007/ 011166 36 into several, for
exanple 2, 3 or 4, part admnistrations. As usual,
waelegenadisay)y on i ndi vi dual behavior it may be neRP€BBR20Y7/011166
to deviate upwards or downwards fromthe daily dose
indicated. 5 Furthernore, the conmpounds of the formula
(I') can be used as synthesis'/internediates for the
preparation of other conpounds, in particular of other
pharmaceutical active ingredients, which are

obtalnaple fromthe comBounds of the £o I, for
exanpl e |by i ntroducti onyof substitue
fon of fu gr oups. yener al
gr oups wa@ still be pr in the
* duet s obt arned e coupling r,eaction are then

renoved by standard procedur.es. For exanple, .
tert-butyl protecting groups, in particular a
tert-but oxygdarbpnyl group which is a protection form
of an am n¢ p, can be deprgtested, i. e. converted
into the _amgo-group, by treat

3 v expl ai ned, @ftex the
ncti onal groups he
gCUr sor groups addf tion,

t oﬂoacetlc acid. A
d ng reaction 15 al
* generat ed from sui faple

a conversion inte a pharmaceutically acceptable salt
or a prodrug of a conpound of the formul ae (I) or (1)
can then be carried out by known processes.

general, a reaction m xture ntarnrng a funa

odNof the farmula (19 (I )
gdi ate | rked up_amd, if red \\//Zél
s then purified-Dy custo .ry process- omn

' to those skilled in the art. For exanple,:-
* synthesrzed conpound can be purified using mell knomm

hod zatlon chr omat ogr aphy or
reverse e- hrgh rfo mance | i chr omat ﬁ&hy
RP- HPL r other n@thﬂds of sep ratlonbﬁiifgf:ﬂ

xanpl e, oncﬁhe size, chyrge b ho t he
5 compound.” Simlarly, well known nethods such as .
am no acid sequence analysis, NVMR |R and nass
spectrometry (MS) @an be used for characteri/zing a
conpound of the I nwenORN. | soquiy oINresNand
oquinol i no g viRa a variety of

t ho s The pl | O ng gene schéhes illustrate
'Re bl e ways “tQ atkess i soqui nol ones, but
do not [imt the present i nventi on. WO
2008/077553PCT/EP2007/011166 37 Q00Q --.,-- 0 (vii)

Schenme 1. A suitably substituted al dehyde, for exanple
substituted by X or Y being independently from each
of,per hydrogen, h@tkyl al koxy or halide attached in

syl 2abl e positiqn,2 can 5 be reactedOnsith @ suitable NH
* ound susl as~for exanple an'fiijiﬂéﬁ/2§x
am noacet al defjyde ‘p’ exanple in solnent Irke

ochl or of or m orot ol uehe under acid cataltysis by tol ugne
sul fonic acid or another appropriate acid to give
imne (ii) mherern Q can be for instance nethyl or
A'in turn e cyclized by different
t he isoquingli (iii). FggHexanple this

O

5 -@- by Lew i at al ysml tabl e

Lemrs acids like titHniumtetrach rous

Ohalides, alumniumhglides etc. at tenperatures
ranging fromanbient to 100 C or by reducing the imne
to the correspondi ng am ne by action of a suitable
reduci ng agent |ike sodi um borohydri de, converting the
amne into an am de or sul phonam de by reaction with a
sui tabl e acid chloride and subsequent cyclization to
the isoquinoline by action of an appropriate 15l ew s
acid. The isoquinoline (iii) itself can then be
converted to the correspondlng N— oxrde (|v) by actlon

T T N oy o I




1 o Schene 3: 5 The above obt ai ned
6-fl uor o-i soqui nol ones (or the correspondi ng
WO 2@8/07715683 i nes iii, alternatively), for exanplBCT/EP007/011166
can be reacted with suitable P1/ P2 substituted thiols
or am nes wherein P1/ P2 are_ jndependently from each
ot her for exanpl e hydrogen, é#kyl or a protecting
group like for exanple Boc or phthal oyl in the
presence of base such as 10DBU, cesium carbonate or
~gpdi um hydride to give the corresponding al kylthio or
Kyl am no substituted derivatives (xi). Eventually,
hi~s, conversion can al ready be perforned at earlier
es of the synthesis (e.g. by reacting a suitable
mediate). It is understood,Fthat this may require
i n{case of unprotected i sggursef ones protection on the
ni tyogen or oxygen of the ui nol one

S ak e nethods, |i s on 15w t h
sopst lt uted al k bQLzyl hal i des in Neseqce of
bage” "' n case of am substitutions, reactio

0o be acconplished by reacting a suitable N-
brono-derivative with the given amne in the preSence
of a palladiumcatalyst |ike palladiumacetate, a
ligand |like e.g. BINAP and a base |ike cesium
carbongte. The products like (xi) obtained via this

rEtige 'can then either bgNiberated or, if a
table amno f ronality | $be reacted
W te sui t abl e al de 5 or ket d e esence of

a feduci ng agent ce”sodi um tr hydri de,

sui tabl e solvent and\in the presence of a watgr

W t hdrawi ng agent |i ke nol ecul ar sieves or a suitable

ortho ester. This am no group may have to be |iberated

inan imtial step like for exanpl e acigic, remval of
WO\008/ 077553PCT/ 5P2007/ 011166 40 gy\oups.

Y e an p can reacting
i
&base or by~

I TNt h™~a suitabl & ac/d chlorid e of a
base like triethylOafine or Hunig

* reacting it with a suitable carboxylic acid in the
presence of a base like triethylamne or Hiinig s base
and a coupling reagent Li KDIC, PyBOP or TOTU. 5In

Like
(oF: N f usﬂ“ pr ot ectfed |~oquinoloﬁ§$, cl eava of
%;‘e Nrotection grjoups Ji s Nefuired t NREr abe t he
J  desir#d is nol one~(XNZY". Jgi s | i berat’ion, Yowgver

can be performed betore or gytéf)the reductive

am nation step, depé&nding oirthe nature of the used

al dehyde / ketone and the protection group used.

| soqui nol one derivatives |like (xii) can be obtained as

free bases or as varjous salts Iike 10 for exanple i
The Q%t)%ﬂ‘%(c(h g@m%gwrpﬁ;grtbg ddégonﬂﬁg@gﬁgttég ’N-atom of the amine.

trifluoroacetates, sulfates or fumarates. The salts

obt ai ned can be converted into the corresponding free

base by either subjecting themto ion exchange

chromat ography or a al kal.i ne 0 ,
Prefefabli e it Hahioehs CaldF-CRia s Pore eIt (Gt akenyl, R or
[ | C SOl vV ' f I hyl,  t I
(C1-RRYIeReR SRR MorERER R R . Jilbes ) A
i et f : X . ¢
1 O L B e PR SleicoRpr & O *°
(C5—063ﬁ6wr6§r|yi.mﬁo§3§rb’ﬂérbbw,e${7a§ Hl effdrb b&slo RN BYSmeamelRyl, ethyl,
readi |y adapted to the preparation of the conpounds of
the formula (1). In 20 the foll ow ng exanples the
preparati on of the conpounds of the present invention
is outlined in nore detail. Accordingly, the foll ow ng
exanpl es are part of and intended to illustrate but

not tolimt the present invention. 25 It is
understopd t hat nndifications that do not

N T L T I Y e " . - Y 4 "
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aqueous | ayers were extracted with tol uene and the
conbi ned organic |ayers were dried with Mg504 and
weraporased. The residue was di ssolved in 200 PET/EP2007/011166
et hanol and 5.11 g (135.1 mmol ) sodi um bor ohydri de
were added in small portions, After stirring for 10 2
h at room tenperature and st%%ding overnight, 5.0 ni
acetic acid were added and the solvent was renoved i.
vac. The residue was taken up in dichl oronethane and
methoms IpdenyRonjtrile, cyclepeopydf théenyd oy vimy!, whost edpeCiallymieferred Ry is H,
evaporation, 60.5 g of the title conPound wer e
fluorgg ghigiracanetid gaengthexydvipre partichlanarefenmsoRyiig Hout

Rg is [ietots iy T nalos o aF E@myflk(y}\ﬂ,,&p?e BifonedCRe & H, CI, F, methyl or
N- (2, 2-di net hoxy- et hyl) -4- net hyl - be
ethyl. h@éﬁ%&rﬁ?ﬁ%ﬁg%déﬂz 60.5 g

(4- br ono- benzyl) - (2, 2-di net hoxy-et hyl)-am ne (1, crude
product) were dissolved in 270 n
Prefedalsiil Rb dsvek, halogyepydr (@ 12CJalkyl. PAéfefally aRs o HE oro(C ©Co)alkyl.
76.0 g (386.4 20 mmol ) p-tol uenesul fonyl chloride in
More Joéfemtedd iRphisdd ,amethyhoe etzbejrl eMadtiprfemed Rpeisddl Rp incary badound to
stirred at roomtenperature. After 3 h, the reaction
any carhanatonmas thearing inaludiog the ppstion wigiredhe liskeugeaugd. is bound.
NaHCO3- sol uti on. The organic |layer was dried with
MySat and evaporated. Final silicagel chromatography
Prefetdisipt mied €2 by Badwbmt sreferied gRiset 0P 29Mbstbréfeeretirt isel.
conpound. Rt = 1.82 mn (Method C). Detected nass:
25396.1/398.1 (MOMe-). WO
Prefef%c??lngﬁs?@ S$BFA/ ﬁ:o%g FERILELER i % 3 i B't0RRel &% ng@‘?éﬁt'}ﬁ is1,2,4o0r
0 nmechani cal Iy stirred suspension O
5. (699.5 mmol) AIC13 in 400 m 5 dichl oronmethane a
solution of 59.9 g (139.8 mml)
N- (4- Bronp- benzyl) - N-( 2, 2-
[ - ;
The IR Ry oo RORTE e PREGETART AsRRAE g cafbon atom. In 2
prefeged mnahbdimenbomis Srpet hiisiatiathed t the Apositiostafibie mgnino
| ﬁvernlﬁht the reaction m xture was poured on ice, the
cyclo Yayer was separated and the aqueous | ayer was
extracted twice with dichloronetpRan The conbi ned 10
di chl or omret hane sol uti ons were md ed with 1 N NaOH

(2x) and saturated NaHCO3- <wv BQ(2X). After drying
with MySO4 and evaporati o he sglevent t he crude
1)~ to(Rigl d 17.5 g of the

product was purified<by gel chronatography
(hept ane/ et hyl acet at'e LL:
title conpound. Rt = 0.68 min (Method C). Detected
nass 208.1/210.1 (MH+). 15
ono- i soqui nol | ne-2-oxi de (4) Br To a solution of
orLuE-,gtt@ct@eq Eng‘el&ﬁ’ﬁﬁ!t'))”@fﬁh%r%n'ﬂ§(9d{9lq|i‘§P‘?ﬂ% ™y in 800 ni
di chl or onet hane were added unggr mechanical stirring
90.6 g (367.6 nmmol) 3-chl oro- |20 benzenecar boper oxoi c
acid (70% . After stirripanfomMNg h at roomtenperature
and st andi ng over ni ght, rate@sthKIB-solution was
added until two clear | 3 were obtained. The
di chl or onet hane sol uti on“yayRsgpar ated and washed with
saturated NaCl -sol ution he aqueous | ayers were
extracted with a chlorofdrnilsopropanol (3:1) mxture
and the organic |ayers were conbi ned, washed again
t h .sat urat ed - 25 solution, dried with MgSO4 and
"]a”@%%ﬁ%?ﬁté@&""%ﬂz%ﬁﬁ?ained crude product (53.0 g) was
used wi thout further purification. R = 0.89 mn
(Method C). Detected mass: 226.2 (MtH+).
6- Brono- 1-chl oro-i soqui noline (5 WO
2008/ 077553PCT/ EP2007/ 011166 43 C 53.0 g (236.5
nmol ) 6- brono-i soqui nol i ne-2-oxide (4) were heated in
400 m POCI 3 under reflux conditions in two portions.
After 4 h, the reactlon was cooled to roon1tenperature

Y Y |
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O To a solution of 42.8 g (173.5 mmol)
6- br ono- 1-chl oro-isoqui noline (5 in 700 mM acetic
wa@eiod/ovsse added 133.6 g (1.74 nol) amoni um aREL/BP®N7/011166
After stirring at 100 C for 3 h, the solution was
cooled to roomten‘peraturenggg t he sol vent was renoved
i. vac. to a 15 small volu The residue was poured
on H20 and the suspension was stirred for sone
m nutes. The precipitate was isolated by filtration
In anaspediailg prefeored erhbo@itentgl o$ atthehed td thecdpositiod. of fhe amino
n (Method B). Detected mass: 224.0 (MrHt).
CVCIO%@‘%?%HB -chl or o- benzy1) - ( 2, 2- di met hoxy- et hyl ) - ani ne
(7) so N WO 2008/ 077553PCT/ EP2007/ 011166 44
N- (4- Bronp- 3-chl oro-benzyl) - N- (2, 2- di net hoxy- et hyl ) - 4-
In a fugheryembedineent-ofil, ﬂ.oiaaS(iCdb)r() 85(0)(Cir}p of S0a(Cldnpolmanother

embqfiighff &Wgﬁggﬁ ;}s?q\cf RLRAN-(EESE NIBLd 98y cloalkyl-(CH,)p

N[CCﬁC%c?a@lkwwH% N[lm Es)%imérﬁéﬁbrﬁ]e(ﬂﬁi)ﬁ%ﬂN[@O@mss’eﬂkylene (Cs-
start] n%’ r om (

Ce)he(iﬁrqwelyﬂdﬁﬂp with, MH@He)tpth%&eh@JkyL@hme bemg nrre preferred. A

o OO BN BT P g in oy

berngS‘rTn@ré 'prwefredrvaen more preferred Lis S(CHz)p or NH(CHz)p. A preferred
np- 3- chl or o- benzyl) - N- 2- di met hoxy- et hyl

N(C1n%6)r%l‘WJ%Né@m&dﬁ%@hdﬁ?@epf@é‘?m »h%JCﬁa% adv' QCHs being

more i Bledtack SiRataip it s S N1 02 min (et hod O

Det ect ed mass: 242. 2/ 244 2 (MtH+). The title conpound
was prepared by the nethod described for
Prefegalply pnig-0, dogdupngl mese prefexieded pu ), with 4 being npstrpreferred.
6- brono-7-chloro-isoquinoline (9). Rt = 1.05 mn
(Method C). Detected mass: 258.1/260.2 (MH+). 20
MoreGpréfcpaply Lm/is@ ahd 0ri9-S 6ONH and isattddhed 3 thel4-p¥éition of the amino
008/ 077553PCT/ EP2007/ 011166 45 Starting with
cyclopexanshing- chl or o- i soqui nol i ne- 2- oxi de (10), the
desired 6-brono-1, 7- dichloro-isoquinoline was
prepared by the nethod, described for
In redidilrORD-td-Rdboratkyd ogaikyienenear bptiomdlly-=bd sBbstituted one or more
(Method C). Detected nmass: 276.1/278.2 (M-H+).
timesSgy Balogon 7P aferatdy alkyl engliyienki in-substitated one Bp tigeedimes by

The title. .co nd r red t he,. et hod,
naloggceeiteief P Rl shroRiodi i P subSyi{EEq By fluoro once or more,
eg. beﬁrag ber‘lmrofrrh@f@oﬁ'ﬁ?éféffﬁb% ,Hal§héh soflfori MRSt ipiéfeiriee) éﬂébkyl or
26 (‘ ). Detected mass: 258. 2/ 260.
aIker(rm.rﬂ.qot hatpgenated.
6- Br ono- 2- (4- net hoxy- benzyl ) - 2Hi soqui nol i n-1-one (13)
Brio 0 28.18 g (125.8 mmol)

In residiiFsORY; RE; REORY' Ry larmlegm(yrl @lkylene oficyslohlkgticam oplinally be
m di net hyl acet am de and 55 g (188.7 mml) sodi um
substitytid olee 060%dre ienes byldegioap sla!iaaterd)mdequqmeleatlw from GfH,6DCH3,

stirring for 30 m nutes, 29.94 (188. 7 mmol )
COOH, 206 NH2, NHCH3, N(CH3)2, CONH2, CONHCH3 or CON(CH3)2.

If substituted, the number of substituents is preferably between 1, 2, 3 or 4, more
preferably 1 or 2 with 1 being even more preferred. Preferably an alkylene or
cycloalkyl is not substituted. More preferably an alkyl, alkylene or cycloalkyl is not
substituted. Preferably alkyl, alkylene or cycloalkyl in R4, Rs, R7 and Rg are not
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20

benzyl chl ori de were added and stirring was conti nued
at roomtenperature until conplete conversion was
W@I210807T58 The sol vent was renoved under reduckdI/EP2007/011166
pressure, the residue taken up in saturated
NaHCCB- sol uti on and extracteg three tinmes with
di chl or onet hane. The organic 1ayers were dried with
MySO4 and evaporated. Final 20purification was
achi eved by silicagel chromatography. Rt = 1.93 mn
substftivteich dl aBurth@eembodimentsalkyl3alkyenehditeycloalkyl in R4, Rs, Rg, Rg', R7
6- Brono- 7- chl or o- 2- (4- met hoxy- benzyl ) -2H-i soqui nolin-1
and Rgaee pausulmtituted. WO 2008/ 077553PCT/ EP2007/ 011166 46
Starting from 6-brono-7-chl oro-2Hi soqui nol i n-1-one
(12), the title conpound was prepared by the nethod
descri bed for
6- br ono- 2- (4- met hoxy- benzy1l) - 2H i soqui nol i n-1- one
In preféded eRibedidehss of the(vesantlinBgntiddedbre toe tnoress all of the groups

contacsr% %%%2%9}156%@qugrlragfagﬁglgg%}/rp%pgrggg{% ;fo ggti:hn 8{hler}%ave any of

e RIBRBEYIEHS EABLOR) riod ORI 8 8598 spogited
abovenep BNy lonezy sonerofithe Jpecifie denotations xthiche avesomefised dy the

st e L B RS Gy St
more ftEfetied dMAosopRpIFed Bﬁé%r@ﬁb&lﬁfétdﬁhdﬁét‘idhseﬁé'i}ib sut%jﬁct of the

acetate. The conbined organic layers were dri eo?y\n _
presey suensiag. é_lsapwﬂaf%&pecmmall pp@ferrﬁdcﬁnb@cﬂmmﬁs thehinyeation
inclu%t t@%ﬁ%&%@éﬁ%n\éa% (?‘Ehgf?gﬁltéﬁs(?)(lﬁgl%t&egl}&tmgﬁc %rms and mixtures of
sterediSbrhdric\forms i aitatics, bedzakéir phardadeaiidigacceptatie sans.

ne (16) so Nd Starting from

4-fl uoro- 3-chl oro- benzal dehyde, the title conmpound was

Bar [ :
The PARPECT 1 kol SUBLHEBHLS W88 sl marks,the gint phere the
substiuért isiattached hoticB)meaies cfot edamptes fo2d Ry s|(bétithent 20
N- (4- Fl uor o- 3-chl oro- benzyl) - N- (2, 2- di met hoxy-ethyl)-4
- met hyl - benzene- sul fonam de (17) WO
2008/ 077553PCT/ EP2007/ 011166 47 The title conpound
was prepared by the protecol described for
N- ( 4- br onp- benzyl) -N- »~
(2, 2-di net hoxy-ethyl)-4-neth enzenesul f onam de (2),
starting from (4-fl uoro-3-
chl or o- benzyl) - (2, 2-di net hoxy- et hyﬂ -amne (16). Rt =
and diS9 Abdb MR eEtHDforRelect ed 5 mass: 370.2 (M OMe-).
6- Fl uoro-7-chloro-isoquinoline (18) C Starting from
N- (4-fluoro-3-chl oro-benzyl)-N-(2, 2-di net hoxy-ethyl)-4
-met hyl - benzeng- 10 sul fonam de (17), the title
compound was snt hesi zed by the protocol described for
6- brono-isogunoline (3). Rt = 0.73 min (Mthod C).
Det ect ed nmag 32. 1 (MHFr) .

6- Fl uor o- 7- 0-i soqui nol i ne-2-oxide (19 F N Cl 0-
R4 R5 (R2)n /
HN L N
I N
=
R7
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15 The title conmpound was prepared by the nethod,
descri bed for 6-bronp-isoquinoline2-oxide (4),
W@ @BNTIeR Wi t h 6-fl uoro- 7- chl or o-i soqui nol i ne ¥ABEP20RI/011166
= 0.87 mn (Method C). Detected mass: 198.1 (MtFr).
WD 2008/ 077553PCT/ EP2007/ 011166 48 Starting with
6-fl uoro-7-chl oro-i soqui nol iffe- 2-oxi de (19), the
desired 6-fluoro-1,7- dichloro-isoquinoline was
prepared by the nethod, described for
A pregerbed eobbdirheot isiascompouhd of thiejarnfia €) r@eteim n
(Method B). Detected nmass: 216.0 (MrH+). O The title
conmpound was prepared by the nethod, described for
R1isq16fqﬂm-2HisoquinoIin-l-one (6), starting from
6-fluoro-1,7-dichloro-isoquinoline (20). Rt = 1.31 mn
(Method B). Detected nmass: 239.1 (M-H++ACN).
. 6-Fluoro-7-chl oro-2-(4-net hoxy-benzyl)-2H i soqui nol i n-
R2 is hydreggra halegen, ordC1-Cayaditwii ng from

. §-flyoro-7-chloyq-2Hi sgqui nolin-1-one (21), the title
R3'SS$Hﬁ§awﬂ%%&§-éﬂgﬁﬁﬁ%@eigv@Hg RE 'descri bed for
6- br ono- 2- (4- met hoxy- benzyl ) - 2Hi soqui nol i n-1- 150ne
(13). R = 1.94 mn (Method B). Detected mass: 318.1
Ry is(HVitidtdgen or (C1-Cg)alkyl;
(4- Fl uor o- 3- bronp- benzyl) - (2, 2- di net hoxy- et hyl ) -am ne
(23) Br Starting from 4-fl uoro-3-brono-benzal dehyde,

Rs istHh g 1-Ea g Rsiogen &R, eSS akent, @3- G50 K- (ca-C 1 g)aryl,
- - 1-(2,2 dimeth -et hyl)-am 1). R =
S KRR L NI T B
AAS) / 166 49 |, The titl d
(01{%ﬁgﬁéggggéggggyﬁﬁﬁgg%ﬁghécoI describeg fgr © Compotn
N-(4-b -b [)-N
(2?2-d{gg?ho§;?gtLyl)-4-nethy|-benzenesulfonanide (2),
Re and Ret argindepandantlyl oloeactBother H, R’, (C1-Cg)alkyl, (C1-Cg)alkylene-R’,

b -b 1)-(2, 2-di th -et hyl) - i 23). R =
C1-G) Ay O TS ey . (oot -G Sy oo (ae-Cartlivie-FHIR T,

R e R e S
hyl~ b -1 nar .« hh [

R AR Iene ROIMAT ARG B icaBiob &iBiGapaion,
C(0) i BT eaR: G ehilns Sogzefll MG GEIIFL coNI(CH-
o) B B e R T LRI AR 01 e anine
CON®Y-CelalRpieh¥qd.s 01dfheidioegagl, GONOLCHERGIURCAR)ary!,

as a salt another equival ent of 2 was used; if
or Rgaattl Rghriagidéthet ithahg INsatom de witish tregdaresattacheldt fdrhiCh-

or TFA-salt of the isoquinolines), again, 1 additiona
(Cs-Gg)betenpeyalylgro@es2CO3 was used. The sol ution was

degassed and flushed with argon. Then, 0.03 eq
Pd(QAc) 2 and 0.045 eq BI NAP were added and the

7 8O0 N, (PRl J9CS.CR ! Re SRR

achi eved. For product isolation, the solution was
cooled to roomtenperature, filtered and the filtrate
Rg iswhdategarooa(@pCalaksyk esi due was taken up in H20 and
extracted ethyl acetate. The organic |ayer was
separated, dried with MgJSO4 and t he sol vent was
mis 3 &9 d i. vac. The crude product was purified by
preparative HPLC. The foll owi ng conpounds were
synt hesi zed foll owi ng General Procedure A (Table 1):

2008/ 077553PCT/ EP2007/ 011166 50
nis1y¥?or3,and
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LCMS Method 0 0 0 O [, H#1AI | SSB1AJ (N (-Si Trr#**--

C) (Y) 06 CY) CDO0O6 r- .4- C\I L.r) - - LI: r- 0.

WO 20084677583 ) ,- CD CO | -. Chem cal Nane PCT/EP2007/011166
[ 4- (1 soqui nolin-6- ylam no)-cycl ohexyl]- carbam c acid
tert-butyl ester 6-trans-(4-Am no-

cycl ohexyl am no) - 2-(4- neth - benzyl) - 2H
i soqui nol i n-1-one cis-{442-(4-Met hoxybenzyl)-1-oxo-1
, 2-

L is S(CH2)p, NH(CH3)p or N(C;-Cg)alkyl-(CH2)p; and

pis0, 1or2;

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

acceptable salts.

A further preferred embodiment is a compound of the formula (l) wherein
R4 is H or OH;

R2 is H or (C1-Cg4)alkyl;
R3 is H, halogen or NHR”, wherein R” is defined as above;
R4 is H, halogen or (C1-Cg4)alkyl,

Rs is H, (C1-Cg)alkyl, halogen, (C2-Cy)alkenyl, (Cg-C1g)aryl, (C1-Cg)alkylene-(Cg-
C1p)aryl or (C5-C1 o)hete_rocyclyl;

R and Rg’ are independently of each other H, (C3-Cg)cycloalkyl, (C1-Cg)alkyl, (C1-
Cg)alkylene-O-(C1-Cg)alkyl, (C1-C3)alkylene-R’; C(O)(C1-Cg)alkyl, C(O)(C3-
Cg)cycloalkyl, C(O)(C5-C1g)heterocyclyl, C(O)(C1-Cg)alkylene-(C3-Cg)cycloalkyl,
C(0)(C1-Cpg)alkylene-(C5-C1g)heterocyclyl or C(O)(C1-Cg)alkylene-(Cg-C1g)aryl;
R7 is H, halogen, CN, (C1-Cg)alkyl, O(C1-Cg)alkyl, (C2-Cg)alkenyl or R’;

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

mis2, 3o0r4
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di hydr o-isoqui nol i n-6- yl am no]-cycl ohexyl}- carbamc

acid tert-butyl ester cis-{447-Chl oro-2-(4-
woreaoRoxpsbhenzyl) - 1- oxo-1 ,2-d i hydro- ProductP(I/EP2007/011166

00 ( z. O 0z. 0iz Il 0

24

nis1,2or3; and

L is S(CH3)p or NH(CH2)p,

pisOort,

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

acceptable salts.

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

R4 is H or OH;

R2 is H, (C1-Cgyg)alkyl;

R3 is H, NH-(C5-Cg)heteroaryl or NH-phenyl;

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

Rs is H, (C1-Cg)alkyl, halogen, (C1-Cg)alkenyl, (Cg-C1p)aryl, (C1-Co)alkyl-
(Ce-C1g)aryl or (C5-Cg)heteroaryl;

Rg is H, (C3-Cg)cycloalkyl or (C1-Cg4)alkyl;

Rg’ is H, (C3-Cg)cycloalkyl, (C1-Cg)alkyl, (C1-C3)alkylene-R’, C(O)O-(C1-Cg)alkyl,
C(0O)(C1-Cpg)alkyl, C(O)(C3-Cg)cycloalkyl, C(O)(Cs-Cg)heterocyclyl,

C(0)(C1-C3)alkylene-(C3-Cg)cycloalkyl, C(O)(C1-C3)alkylene-(C5-Cg)heterocyclyl, or

C(O)(C1-Cg)alkylene-phenyl;
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Rz is H, halogen, CN, (C1-C4)alkyl, O(C1-C4)alkyl, (C1-C4)alkenyl, phenyl,

cyclopropyl, (C5-Cg)heteroaryl,

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

mis 3

nis 1; and
Lis S or NH;

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

acceptable salts.

In an embodiment the invention relates to a compound of formula (l) independently

selected from the group of

26.
35.
36.
37.
38.
39.
40.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.

[4-(Isoquinolin-B-ylamino)-cyclohexyl]-carbamic acid tert-butyl ester,
N-Isoquinolin-6-yl-cyclohexane-1,4-diamine,
6-trans-(4-Amino-cyclohexyl-amino)-2H-isoquinolin-1-one,
6-cis-(4-Amino-cyclohexyl-amino)-2H-isoquinolin-1-one,
6-cis-(4-Amino-cyclohexyl-amino)-7-chloro-2H-isoquinolin-1-one,
6-trans-(4-Amino-cyclohexyl-amino)-7-chloro-2H-isoquinolin-1-one,
6-cis-(2-Amino-cyclohexyl-amino)-2H-isoquinolin-1-one,
6-trans-(2-Amino-cyclohexylamino)-2H-isoquinolin-1-one,
6-cis-(4-Diethyl-amino-cyclohexylamino)-2H-iso-quinolin-1-one,
6-cis-(4-Ethyl-amino-cyclohexylamino)-2H-isoquinolin-1-one,
6-cis-(4-Dipropyl-amino-cyclohexyl-amino)-2H-iso-quinolin-1-one,
6-cis-(4-Propyl-amino-cyclohexyl-amino)-2H-iso-quinolin-1-one,
6-cis-(4-Benzyl-amino-cyclohexylamino)-2H-iso-quinolin-1-one,
6-cis-(4-Isopropyl-amino-cyclohexylamino)-2H-iso-quinolin-1-one,
6-cis-[4-(3-Chloro-benzylamino)-cyclohexylamino]-2H-isoquinolin-1-one,
6-cis-[4-(4-Chloro-benzylamino)-cyclohexylamino]-2H-isoquinolin-1-one,

6-cis-{4-[(Piperidin-4-ylmethyl)-amino]-cyclohexylamino}-2H-isoquinolin-1-one,
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53. 6-cis-(4-Cyclopropylamino-cyclohexylamino)-2H-isoquinolin-1-one,

54.  6-cis-(4-Dicyclopropyl-amino-cyclohexylamino)-2H-isoquinolin-1-one,

55.  7-Chloro-6-cis-(4-isopropylamino-cyclohexylamino)-2H-isoquinolin-1-one,
56.  7-Chloro-6-cis-(4-diethylamino-cyclohexylamino)-2H-isoquinolin-1-one,

57.  7-Chloro-6-trans-(4-isopropylamino-cyclohexylamino)-2H-isoquinolin-1-one,
61.  cis-4-(7-Chloro-isoquinolin-6-ylsulfanyl)-cyclohexylamine,

62. cis-4-(7-Bromo-isoquinolin-6-ylsulfanyl)-cyclohexylamine, or

64. 6-cis-(4-Amino-cyclohexylsulfanyl)-7-chloro-2H-isoquinolin-1-one,

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

acceptable salts.

As in any embodiment of the invention, in the preceding embodiments which contain
preferred, more preferred, most preferred or exemplary definitions of compounds
according to the invention, one or more or all of the groups can have any of its
preferred, more preferred, most preferred definitions specified above or any one or
some of the specific denotations which are comprised by its definitions and are

specified above.

Isoquinoline substitution pattern is numbered according to IUPAC rules:

4 5
3 | AN 6
N 7
5 =
1 8

All references to “compound(s) of formula ()" hereinafter refer to compound(s) of the
formula (1), (I1) (11I), (I1") and (V) as described above, and their pharmaceutically
acceptable salts, and/or to their sterecisomeric forms, polymorphs and solvates.

Physiologically functional derivatives as described herein are also included.

Pharmaceutically acceptable salts of compounds of the formula (I) mean both their
organic and inorganic salts as described in Remington's Pharmaceutical Sciences

(17th edition, page 1418 (1985)). Because of the physical and chemical stability and
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calcium and ammonium salts; preference is given for basic groups inter alia to salts of
maleic acid, fumaric acid, succinic acid, malic acid, tartaric acid, methylsulfonic acid,
hydrochloric acid, sulfuric acid, phosphoric acid or of carboxylic acids or sulfonic acids,
for example as hydrochlorides, hydrobromides, phosphates, sulfates,
methanesulfonates, acetates, lactates, maleates, fumarates, malates, gluconates, and
salts of amino acids, of natural bases or carboxylic acids. The preparation of
pharmaceutically acceptable salts from compounds of the formula (l) which are
capable of salt formation, including their stereoisomeric forms, takes place in a manner
known per se. The compounds of the formula (l) form stable alkali metal, alkaline earth
metal or optionally substituted ammonium salts with basic reagents such as
hydroxides, carbonates, bicarbonates, alcoholates and ammonia or organic bases, for
example trimethyl- or triethylamine, ethanolamine, diethanolamine or triethanolamine,
trometamol or else basic amino acids, for example lysine, ornithine or arginine. Where
the compounds of the formula (I) have basic groups, stable acid addition salts can also
be prepared with strong acids. Suitable pharmaceutically acceptable acid addition salts
of the compounds of the invention are salts of inorganic acids such as hydrochloric
acid, hydrobromic, phosphoric, metaphosphoric, nitric and sulfuric acid, and of organic
acids such as, for example, acetic acid, benzenesulfonic, benzoic, citric,
ethanesulfonic, fumaric, gluconic, glycolic, isethionic, 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 invention as useful
intermediates for the preparation or purification of pharmaceutically acceptable salts

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

The term “physiologically functional derivative” used herein refers to any
physiologically tolerated derivative of a compound of the formula (I} 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 (l) or an active

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

These prodrugs may themselves be active or not.

The invention relates to compounds of the formula (1) in the form of their
stereocisomeric forms, which include racemates, racemic mixtures, pure enantiomers

and diastereomers and mixtures thereof.

The compounds of the invention may also exist in various polymorphous forms, for
example as amorphous and crystalline polymorphous forms. All polymorphous forms
of the compounds of the invention belong within the framework of the invention and are

a further aspect of the invention.

If radicals 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 (C1-Co)alkyl, (C1-C4)alkyl, (C1-Cg)alkyl, (C1-Cg)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 (O-alkyl), S-alkyl or a -O(C1-
Cg)alkylene-O-, an alkoxycarbonyl group or an arylalkyl group. Examples of alkyl

groups are methyl, ethyl, propyl, butyl, pentyl or hexyl, the n-isomers of all these
groups, isopropyl, isobutyl, 1-methylbutyl, isopentyl, neopentyl, 2,2-dimethylbutyl, 2-
methylpentyl, 3-methylpentyl, 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 fluorinated, e.g. perfluorinated. Examples of halogenated alkyl
groups are CF3 and CHCF3, OCF3, SCF3, or -O-(CF2)2-O-.
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Alkenyl are, for example, vinyl, 1-propenyl, 2-propenyl (= allyl), 2-butenyl, 3-butenyl, 2-
methyl-2-butenyl, 3-methyl-2-butenyl, 5-hexenyl or 1,3-pentadienyl.

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

(C3-Cg)cycloalkyl groups are cyclic alkyl groups containing 3, 4, 5, 6, 7 or 8 ring
carbon atoms like cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or cyclooctyl, which
can also be substituted and/or contain 1 or 2 double bounds (unsaturated cycloalkyl
groups) like, for example, cyclopentenyl or cyclohexenyl can be bonded via any carbon

atom.

A (Cg-Cqp)aryl 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, tetrahydronaphthyl, alpha- or beta-tetralon-, indanyl- or indan-1-on-yl group.
A preferred (Cg-Cqg)aryl group is phenyl.

A (C5-C1g)heterocyclyl group means a mono- or bicyclic ring system in which one or

more carbon atom can be replaced by one or more heteroatoms such as, for example,
e.g. 1, 2 or 3 nitrogen atoms, 1 or 2 oxygen atoms, 1 or 2 sulfur atoms or combinations
of different hetero atoms. The heterocyclyl residues can be bound at any positions, for
example on the 1-position, 2-position, 3-position, 4-position, 5-position, 6-position, 7-
position or 8-position. (C5-C1g)heterocyclyl groups may be (1) aromatic [= heteroaryl

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

Suitable (Cs-C1qg)heterocyclyl groups include acridinyl, azocinyl, benzimidazolyl,

benzofuryl, benzomorpholinyl, benzothienyl, benzothiophenyl, benzoxazolyl,
benzthiazolyl, benztriazolyl, benztetrazolyl, benzisoxazolyl, benzisothiazolyl,
carbazolyl, 4aH-carbazolyl, carbolinyl, furanyl, quinazolinyl, quinolinyl, 4H-quinolizinyl,

quinoxalinyl, quinuclidinyl, chromanyl, chromenyl, chromen-2-onyl, cinnolinyl,
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decahydroquinolinyl, 2H,6H-1,5,2-dithiazinyl, dihydrofuro[2,3-b]-tetrahydrofuran, furyl,
furazanyl, homomorpholinyl, homopiperazinyl, imidazolidinyl, imidazolinyl, imidazolyl,
1H-indazolyl, indolinyl, indolizinyl, indolyl, 3H-indolyl, isobenzofuranyl, isochromanyl,
isoindazolyl, isoindolinyl, isoindolyl, isoquinolinyl (benzimidazolyl), isothiazolyl,
isoxazolyl, morpholinyl, naphthyridinyl, octahydroisoquinolinyl, oxadiazolyl, 1,2,3-
oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, oxazolidinyl,
oxazolyl, oxazolidinyl, pyrimidinyl, phenanthridinyl, phenanthrolinyl, phenazinyl,
phenothiazinyl, phenoxathiinyl, phenoxazinyl, phthalazinyl, piperazinyl, piperidinyl,
prolinyl, pteridinyl, purynyl, pyranyl, pyrazinyl, pyroazolidinyl, pyrazolinyl, pyrazolyl,
pyridazinyl, pyridonyl, pyridooxazoles, pyridoimidazoles, pyridothiazoles, pyridinyl,
pyridyl, pyrimidinyl, pyrrolidinyl, pyrrolinyl, 2H-pyrrolyl, pyrrolyl, tetrahydrofuranyl,
tetrahydroisoquinolinyl, tetrahydroquinolinyl, 6H-1,2,5-thiadazinyl, thiazolyl, 1,2,3-
thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, thienyl, triazolyl,
tetrazolyl and xanthenyl. Pyridyl stands both for 2-, 3- and 4-pyridyl. Thienyl stands
both for 2- and 3-thienyl. Furyl stands both for 2- and 3-furyl. Also included are the

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

Substitutions in (Cg5-C1p)heterocyclyl residues can occur on free carbon atoms or on

nitrogen atoms.

Preferred examples of (Cg-C1g)heterocyclyl residues are pyrazinyl, pyridyl,
pyrimidinyl, pyrazolyl, morpholinyl, pyrrolidinyl, piperazinyl, piperidinyl, thienyl,
benzofuryl, quinolinyl, tetrazoly! and triazolyl. A preferred (C5-C1g)heterocyclyl is (Cs-
Cg)heterocyclyl. |

(Cg-C1p)aryl and (C5-C1p)heterocyclyl groups are unsubstituted or, if not stated

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

groups independently selected from halogen, OH, NO2, N3, CN, C(0)-(C1-Cg)alkyl,
C(0)-(C1-Cg)aryl, COOH, COO(C1-Cg)alkyl, CONHo, CONH(C1-Cg)alkyl, CON[(C1-
Ce)alkyl]2, (C3-Cg)cycloalkyl, (C1-Cg)alkyl, (C1-Cg)alkylene-OH, (C1-Cg)alkylene-
NH2, (C1-Cg)alkylene-NH(C1-Cg)alkyl, (C1-Cg)alkylene-N[(C1-Cg)alkyl]2,
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(C2-Cg)alkenyl, (Co-Cg)alkynyl, O-(C1-Cg)alkyl, O-C(O)-(C1-Cg)alkyl, PO3H2, SO3H,
SO2-NH2, SOoNH(C1-Cg)alkyl, SO2N[(C1-Cg)alkyl]2, S-(C1-Cg)alkyl; SO-(C1-
Cg)alkyl, SO2-(C1-Cg)alkyl, SO2-N=CH-N[(C1-Cg)alkyl]2,

C(NH)(NH2), NH2, NH-(C1-Cg)alkyl, N[(C1-Cg)alkyl]2, NH-C(O)-(C1-Cg)alkyl,
NH-C(O)O-(C1-Cg)alkyl,

NH-SO2-(C1-Cg)alkyl, NH-SO2-(Cg-C1g)aryl, NH-SO2-(C5-C1g)heterocyclyl, N(C1-
Cg)alkyl-C(O)-(C1-Cg)alkyl, N(C1-Cg)alkyl-C(O)O-(C1-Cg)alkyl,
N(C1-Cg)alkyl-C(O)-NH-(C1-Cg)alkyl],

(Ce-C1p)aryl, (C1-Cg)alkylene-(Cg-C1g)aryl, O-(Cg-C1p)aryl,
O-(Cq-Cg)alkylene-(Cg-C1p)aryl, (C5-C1g)heterocyclyl,
(C1-Cg)alkylene-(C5-C1g)heterocyclyl, O-(C1-Cg)alkylene-(C5-C1g)heterocyclyl,
wherein the (Cg-C1q)ary! or (C5-C1g)heterocyclyl may be substituted one to 3 times
by a group independently selected from halogen, OH, NO2, CN, O-(C1-Cg)alkyl, (C1-
Cg)alkyl, NH2, NH(C 1-Cg)alkyl, N[(C1-Cg)alkyl]2, SO2CH3, COOH, C(O)O-(C1-
Cg)alkyl, CONH3, (C1-Cg)alkylene-O-(C1-Cg)alkyl, (C1-Cg)alkylene-O-(Cg-C1p)aryl,
O-(C1-Cg)alkylene-(Cg-C1q)aryl; or wherein (Cg-Cqp)aryl is vicinally substituted by a
O-(C1-C4)alkylene-O group whereby a 5-8-membered ring is formed together with the

carbon atoms the oxygen atoms are attached to. Aryl or heterocyclyl substituents of
(Ce-C1p)aryl and (C5-C1p)heterocyclyl groups may not be further substituted by an

aryl or heterocyclyl containing group.

Preferred substituents for (Cg-C1qg)aryl groups are (C1-Cg)alkyl, O-(C1-C4)alkyl,
O-phenyl, phenyl, C(O)O-(C1-Cg)alkyl, C(O)OH, C(O)-(C1-C4)alkyl, halogen, NO2,
SO2NH3, CN, SO2-(C1-Cy)alkyl, SO2-N=CH-N[(C 1-Cg)alkyl]2, NH-SO2-(C1-C4)alkyl,
NH2, NH-C(O)-(C1-C4)alkyl, (C3-Cg)cycloalkyl, (C1-C4)alkyl-OH,
C(O)N[(C1-C4)alkyl]2, CONH(C1-Cg)alkyl, C(O)NH»2, N[(C1-C4)alkyl]2, (C1-
Cg4)alkylene-(Cg-C1g)aryl, wherein the (Cg-C1g)aryl may be further substituted one to
three times, preferabyl once, by (C1-C4)alkyl, (C1-C4)alkylene-O-(C1-Cg)alkyl,
(Cé—Cm)aryI 0O-(C1-Cg)alkyl-(Cg-Cqp)aryl, or may be vicinally substituted by a
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O-(C1-C4)alkylene-O group whereby a 5-8-membered ring is formed together with the
carbon atoms the oxygen atoms are attached to. More preferred substituents for (Cg-
C1p)aryl are halogen, CN, phenyl, O-phenyl, NH-C(O)-(C1-C4)alky! especially
NH-C(O)-CH3, C(0)-(C1-C4)alkyl especially C(0)-CH3, C(0O)-O(C1-C4)alkyl especially
C(0)-OCHg, (C1-Cg)alkyl especially CH3 or CF3, O-(C1-C4)alkyl especially O-CH3
SO2-NHp, SO2-(C4-Cy)alkyl especially SO2-CH3 or SO2-CF3; or SO2-N=CH-
N[(C1-C4)alkyl]2 especially SO2-N=CH-N[(CH3)>.

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

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

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

phenylpropylene, 4-phenylbutylene, 1-methyl-3-phenyl-propylene.

Preferred substituents for (C5-C1g)heterocyclyl groups are (C1-C4)alkyl,
O-(C1-C4)alkyl, (C1-Cyg)alkylene-phenyl, halogen, (C1-C4)alkylene-O-(C1-Cg)alkyl,
(C5-C1g)heterocyclyl, (C1-C4)alkylene-N[(C1-C4)alkyl]2, or (Cg-C1g)aryl, wherein the
(Cg-C1p)aryl may be further substituted by halogen, (C1-C4)alkyl, O(C1-C4)alkyl,
(C1-Cy)alkylene-O-(C1-Cg)alkyl, O-(C1-Cg)alkyl-(Cg-C1q)aryl, or may be vicinally
substituted by a O-(C1-C4)alkylene-O group whereby a 5-8-membered ring is formed

together with the carbon atoms the oxygen atoms are attached to. More preferred
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groups may be combined with the general and preferred definitions of Rq, R, R3, R4,

Rs, Rg, Rg’, R7, Rg, n, m and L as described above.

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

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

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

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

prodrugs in the pharmaceutical preparations normally is from about 0.5 to about 1000



10

15

20

25

30

6- ci s- (4- Am no- cycl ohexyl - am no) - 7- chl or o- 2H
i soqui nol i n-1-one

W®2008A7ESSI 4- Ami no- cycl ohexyl - am no) - 7- chl or o- 2PET/EP2007/011166
i soqui nol i n-1- one Product -1100 N F H O
Protected 35

mg, preferably from about 1 to about 500 mg.

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

contain one or more other therapeutically or prophylactically active ingredients.

When using the compounds of the formula (1) 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
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 0.01 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,
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into several, for example 2, 3 or 4, part administrations. As usual, depending on
individual behavior it may be necessary to deviate upwards or downwards from the

daily dose indicated.

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

introduction of substituents or modification of functional groups.

In general, protective groups that may still be present in the products obtained in the
coupling reaction are then removed by standard procedures. For example, tert-butyl
protecting groups, in particular a tert-butoxycarbonyl group which is a protection form
of an amino group, can be deprotected, i. e. converted into the amino group, by
treatment with trifluoroacetic acid. As already explained, after the coupling reaction
also functional groups can be generated from suitable precursor groups. In addition, a
conversion into a pharmaceutically acceptable salt or a prodrug of a compound of the

formulae (1) or (I') can then be carried out by known processes.

In general, a reaction mixture containing a final compound of the formula () or (I') or an
intermediate is worked up and, if desired, the product is then purified by customary
processes known to those skilled in the art. For example, a synthesized compound can
be purified using well known methods such as crystallization, chromatography or
reverse phase-high performance liquid chromatography (RP-HPLC) or other methods
of separation based, for example, on the size, charge or hydrophobicity of the
compound. Similarly, well known methods such as amino acid sequence analysis,
NMR, IR and mass spectrometry (MS) can be used for characterizing a compound of

the invention.

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

isogquinolones, but do not limit the present invention.
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Scheme 1:

A suitably substituted aldehyde, for example substituted by X or Y being independently
from each other hydrogen, alkyl, alkoxy or halide attached in a suitable position, can
be reacted with a suitable compound such as for example an actal of
aminoacetaldehyde for example in a solvent like THF, chloroform or toluene under acid
catalysis by toluene sulfonic acid or another appropriate acid to give imine (ii) wherein
Q’ can be for instance methyl or ethyl, which in turn can be cyclized by different
methods to the isoquinoline (iii). For example this can be done by Lewis acid catalysis
by suitable Lewis acids like titanium tetrachloride, ferrous halides, aluminium halides
etc. at temperatures ranging from ambient to 100 °C or by reducing the imine to the
corresponding amine by action of a suitable reducing agent like sodium borohydride,
converting the amine into an amide or sulphonamide by reaction with a suitable acid
chloride and subsequent cyclization to the isoquinoline by action of an appropriate
lewis acid. The isoquinoline (iii) itself can then be converted to the corresponding N-
oxide (iv) by action of a suitable oxidative agent like hydrogen peroxide, m-chloro
perbenzoic acid or others at room temperature or elevated temperature. The N-oxide

(iv) can then be converted into the 1-chloro-isoquinoline derivative (v) by reacting it
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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 chloride by well known methods, which can be transferred into
the acid azide by reaction with sodium azide in a suitable solvent like ether, chloroform
or acetone in or without the presence of water. The corresponding azide then can be
converted into isoquinolinone (x) by reacting it in a suitable solvent like

diphenylmethane or dipenylether at suitable temperature.
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The above obtained 6-fluoro-isoquinolones (or the corresponding isoquinolines iii,
alternatively), for example (vi), can be reacted with suitable P,/ P, substituted thiols or
amines wherein P/ P, are independently from each other for example hydrogen, alkyl
or a protecting group like for example Boc or phthaloyl 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 benzyi 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 a suitable solvent and in the presence of a
water withdrawing agent like molecular sieves or a suitable ortho ester. This amino

group may have to be liberated in an initial step like for example acidic removal of Boc-
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groups. Furthermore an amino group can be acylated by reacting it with a suitable acid
chloride in the presence of a base like triethyl amine or Hiinig’'s base or by reacting it
with a suitable carboxylic acid in the presence of a base like triethylamine or Hiinig’s
base and a coupling reagent like EDC, PyBOP or TOTU.

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

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

dichloromethane mixtures and subsequent evaporation to dryness.

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

outlined in more detail.

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

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

herein.

(4-Bromo-benzyl)-(2,2-dimethoxy-ethyl)-amine (1)
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O/
Br
P
N

50 g (270.2 mmol) 4-bromobenzaldehyde were dissolved in 200 ml toluene and 28.4 g
(270.2 mmol) aminoacetaldehyde dimethylacetal were added. After the addition of 5.1
g (27.0 mmol) p-toluenesulfonic acid monchydrate, the reaction mixture was heated
under reflux in a Dean Stark apparatus. After 4 h, the reaction was cooled to room
temperature and washed with saturated NaHCO3-solution (2x) and H,O. The combined
aqueous layers were extracted with toluene and the combined organic layers were
dried with MgSO4 and evaporated. The residue was dissolved in 200 ml ethanol and
5.11 g (135.1 mmol) sodium borohydride were added in small portions. After stirring for
2 h at room temperature and standing overnight, 5.0 ml acetic acid were added and
the solvent was removed i. vac. The residue was taken up in dichloromethane and
washed (2x) with H2O. After drying with MgSO4 and evaporation, 60.5 g of the title
compound were obtained (crude product), which were used without further purification.
Rt = 0.80 min (Method C). Detected mass: 274.1/276.1 (M+H").

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

O/
Br (LO/
N 4
//S
0]

60.5 g (4-bromo-benzyl)-(2,2-dimethoxy-ethyl)-amine (1, crude product) were
dissolved in 270 ml dichloromethane/pyridin (8:1). At 0 °C a solution of 76.0 g (386.4
mmol) p-toluenesulfonylchloride in 100 ml dichloromethane were added and the
solution was stirred at room temperature. After 3 h, the reaction mixture was washed
twice with 2 N HCI and saturated NaHCOj3-solution. The organic layer was dried with
MgSO, and evaporated. Final silicagel chromatography (heptane/ethylacetate 4:1)
gave 59.9 g of the title compound. R; = 1.82 min (Method C). Detected mass:
396.1/398.1 (M-OMe).
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6-Bromo-isoquinoline (3)

Br X
N

To a mechanically stirred suspension of 95.2 g (699.5 mmol) AICl3 in 400 ml
dichloromethane a solution of 59.9 g (139.8 mmol) N-(4-Bromo-benzyl)-N-(2,2-
dimethoxy-ethyl)-4-methyl-benzenesulfonamide (2) in 400 ml dichloromethane was
added and the reaction was stirred at room temperature for 4 h. After standing
overnight, the reaction mixture was poured on ice, the organic layer was separated
and the aqueous layer was extracted twice with dichloromethane. The combined
dichloromethane solutions were washed with 1 N NaOH (2x) and saturated NaHCO3-
solution (2x). After drying with MgSO4 and evaporation of the solvent, the crude
product was purified by silicagel chromatography (heptane/ethyl acetate 1:1) to yield
17.5 g of the title compound. Ry = 0.68 min (Method C). Detected mass: 208.1/210.1
(M+H").

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

Br\@é
ND
=0

To a solution of 51.0 g (245.1 mmol) 6-bromo-isoquinoline (3) in 800 ml
dichloromethane were added under mechanical stirring 90.6 g (367.6 mmol) 3-chloro-
benzenecarboperoxoic acid (70%). After stirring for 4 h at room temperature and
standing overnight, saturated NaHCOs-solution was added until two clear layers were
obtained. The dichloromethane solution was separated and washed with saturated
NaCl-solution. The aqueous layers were extracted with a chloroform/isopropanol (3:1)
mixture and the organic layers were combined, washed again with saturated NaCl-
solution, dried with MgSO,4 and evaporateed. The obtained crude product (53.0 g) was
used without further purification. R; = 0.89 min (Method C). Detected mass: 226.2
(M+H").

6-Bromo-1-chloro-isoquinoline (5)
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53.0 g (236.5 mmol) 6-bromo-isoquinoline-2-oxide (4) were heated in 400 ml POCI;
under reflux conditions in two portions. After 4 h, the reaction was cooled to room
temperature and poured carefully on ice with mechanical stirring. The aqueous solution
was extracted three times with dichloromethane. The combined organic layers were
dried with MgSO4 and evaporated, which gave 42.8 g of the title compound, which was
used without further purification. R¢ = 1.64 min (Method C). Detected mass:
242.1/244 .2 (M+H").

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

o)

To a solution of 42.8 g (173.5 mmol) 6-bromo-1-chloro-isoquinoline (5) in 700 ml 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. to a
small volume. The residue was poured on H,O and the suspension was stirred for
some minutes. The precipitate was isolated by filtration and dried, to yield 28.2 g of the
title compound. Ry = 1.30 min (Method B). Detected mass: 224.0 (M+H").

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

O/
Br
N
Cl

Starting from 4-bromo-3-chloro-benzaldehyde, the title compound was prepared by the
methode described for (4-bromo-benzyl)-(2,2-dimethoxy-ethyl)-amine (1). Ry = 0.94
min (Method C). Detected mass: 308.3/310.3 (M+H").
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N-(4-Bromo-3-chloro-benzyl)-N-(2,2-dimethoxy-ethyl)-4-methyl-benzene-sulfonamide

(8)
O/
B
rj@\/ H\O/
N_ 4
Cl S
U
L

. The title compound was prepared by the protocol described for N-(4-bromo-benzyl)-N-

(2,2-dimethoxy-ethyl)-4-methyl-benzenesulfonamide (2), starting from (4-bromo-3-
chloro-benzyl)-(2,2-dimethoxy-ethyl)-amine (7). R; = 1.93 min (Method C). Detected
mass: 430.3/432.3 (M-OMe).

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

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

6-Bromo-7-chloro-isoquinoline-2-oxide (10)

N
ci Z"~0

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

6-Bromo-1,7-dichloro-isoquinoline (11)
Br
N
ci =
Cl
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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, described for 6-bromo-1-chloro-
isoquinoline (5). Ry = 1.85 min (Method C). Detected mass: 276.1/278.2 (M+H").

6-Bromo-7-chloro-2H-isoquinolin-1-one (12)
Br

Cl
0o

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

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

Br N O\
N

(0]
28.18 g (125.8 mmol) 6-bromo-2H-isoquinolin-1-one (6) were dissolved in 200 ml
dimethylacetamide and 7.55 g (188.7 mmol) sodium hydride (60%) were added at
room temperature. After stirring for 30 minutes, 29.94 g (188.7 mmol) 4-methoxy-

benzylchloride 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 NaHCO;-solution and extracted three times with
dichloromethane. The organic layers were dried with MgSO4 and evaporated. Final
purification was achieved by silicagel chromatography. R; = 1.93 min (Method B).
Detected mass: 344.1 (M+H").

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

BOGUSH
N
Cl

O
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Starting from 6-bromo-7-chloro-2H-isoquinolin-1-one (12), the title compound was
prepared by the method described for 6-bromo-2-(4-methoxy-benzyl)-2H-isoquinolin-1-
one (13). Ry=2.12 min (Method B). Detected mass: 378.1/380.1 (M+H").

1-Benzyloxy-6-bromo-isoquinoline (15)

Br N

~N

QO
To a solution of 3.93 g (17,5 mmol) 6-bromo-2H-isoquinolin-1-one (6) in 150 ml toluene
were added 12.13 g (44.0 mmol) Ag,CO3 and 3.60 g (21.1 mmol) benzylbromide. The
reaction mixture was refluxed for 1.5 h and then cooled to room temperature. The
solution was filtered. The filtrate was washed with H,O and the aqueous phase
extracted with ethyl acetate. The combined organic layers were dried with MgSO, and

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

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

O/
F
JoUnd
N
Cl

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

N-(4-Fluoro-3-chloro-benzyl)-N-(2,2-dimethoxy-ethyl)-4-methyl-benzene-sulfonamide
(17)
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The title compound was prepared by the protocol described for N-(4-bromo-benzyl)-N-
(2,2-dimethoxy-ethyl)-4-methyl-benzenesulfonamide (2), starting from (4-fluoro-3-
chloro-benzyl)-(2,2-dimethoxy-ethyl)-amine (16). Ry = 1.80 min (Method C). Detected
mass: 370.2 (M-OMe’).

6-Fluoro-7-chloro-isoquinoline (18)
POS
N
cl Z
Starting from N-(4-fluoro-3-chloro-benzyl)-N-(2,2-dimethoxy-ethyl)-4-methyl-benzene-
sulfonamide (17), the title compound was synthesized by the protocol described for 6-

bromo-isoquinoline (3). Ry = 0.73 min (Method C). Detected mass: 182.1 (M+H").

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

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

6-Fluoro-1,7-dichloro-isoquinoline (20)

F N
N
cl =
Ci
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Starting with 6-fluoro-7-chloro-isoquinoline-2-oxide (19), the desired 6-fluoro-1,7-
dichloro-isoquinoline was prepared by the method, described for 6-bromo-1-chloro-
isoquinoline (5). R; = 2.34 min (Method B). Detected mass: 216.0 (M+H").

6-Fluoro-7-chloro-2H-isoquinolin-1-one (21)
F

Cl
0

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

6-Fluoro-7-chloro-2-(4-methoxy-benzyl)-2H-isoquinolin-1-one (22)
oSV R
N
Cl
0]

Starting from 6-fluoro-7-chloro-2H-isoquinolin-1-one (21), the title compound was

prepared by the method described for 6-bromo-2-(4-methoxy-benzyl)-2H-isoquinolin-1-

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

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

O/
F
D\/ (LO/
N
Br

Starting from 4-fluoro-3-bromo-benzaldehyde, the title compound was prepared by the

methode described for (4-bromo-benzyl)-(2,2-dimethoxy-ethyl)-amine (1). Ry = 1.01
min (Method B). Detected mass: 292.1 (M+H").

N-(4-Fluoro-3-bromo-benzyl)-N-(2,2-dimethoxy-ethyl)-4-methyl-benzene-sulfonamide
(24)
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F
P
N
Br S
/y
DY

The title compound was prepared by the protocol described for N-(4-bromo-benzyl)-N-
(2,2-dimethoxy-ethyl)-4-methyl-benzenesulfonamide (2), starting from (4-fluoro-3-
bromo-benzyl)-(2,2-dimethoxy-ethyl)-amine (23). Ry = 2.16 min (Method B). Detected
mass: 414.1 (M-OMe).

6-Fluoro-7-bromo-isoquinoline (25)
pOe
N
Br Z
Starting from N-(4-fluoro-3-bromo-benzyl)-N-(2,2-dimethoxy-ethyl)-4-methyl-benzene-

sulfonamide (24), the title compound was synthesized by the protocol described for 6-
bromo-isoquinoline (3). R; = 0.80 min (Method B). Detected mass: 226.0 (M+H").

General Procedure A for the Hartwig-Buchwald amination reaction:

1.0 eq of the arylbromide, 1.5 eq Cs,CO3 and 1.2 eq of the amine were dissolved in
toluene. If the amine was taken as a salt another equivalent of Cs,CO3; was used; if
additionally the arylbromide was used as a salt (HCI- or TFA-salt of the isoquinolines),
again, 1 additional equivalent of Cs,CO3; was used. The solution was degassed and
flushed with argon. Then, 0.03 eq Pd(OAc); and 0.045 eq BINAP were added and the
solution was heated at 100 °C until the reaction was complete or no further
improvement could be achieved. For product isolation, the solution was cooled to room
temperature, filtered and the filtrate was evaporated. The residue was taken up in H,O
and extracted ethyl acetate. The organic layer was separated, dried with MgSO, and
the solvent was removed i. vac. The crude product was purified by preparative HPLC.

The following compounds were synthesized following General Procedure A (Table 1):
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General procedure B for the deprotection of the Boc-group:

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

Table 2:
Exam- | Prot. Product Chemical R: Mass LCMS
ple comp. Name [min] [M+H'] | Method
35 26 H N- 0.81 242.2 B
N
= T
C©/ \O\ Isoquinolin-
N
NH,| 6-yl-cyclo-
hexane-1,4-
diamine

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

In the case of PMB- and Boc-protected compounds, the starting materials were
dissolved in trifluoro acetic acid and stirred at room temperature for 1 h, followed by 3
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 trifluoro acetates,
which, in some cases, were dissolved in 2 N HCI and evaporated. After final
lyophilisation of the aqueous solutions, the desired products were isolated as

hydrochlorides.

The following compounds were synthesized following General Procedure C (Table 3):
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General procedure D 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 eq), the carbony!
compounds (3.0 — 6.0 eq) and sodium cyanoborohydride (3.0 eq), the mixture 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 carbonyl
compound and sodium cyanoborohydride were added. For product isolation, the
solution 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
extracted twice with etyl acetate. The combined organic layers were dried with Na,SO,
and the solvent was removed under reduced pressure. The crude products were
purified by preparative HPLC. The product fractions were combined and evaporated,
which gave the desired product as trifluoro acetates, which were dissolved in 2 N HCI
and evaporated. After final lyophilisation of the aqueous solutions, the desired products
were isolated as hydrochlorides. The following compounds were synthesized as

hydrochlorides following General Procedure D (Table 4):
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trans-2-(4-Hydroxy-cyclohexyl)-isoindole-1,3-dione (58)

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

silica gel (60% ethyl acetate in heptane) gave 4.8 g of the expected compound.

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

Koo

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

to give 2.56 g of the expected compound.

cis-2-[4-(7-Chloro-isoquinolin-6-ylsulfanyl)-cyclohexyl]-isoindole-1,3-dione (60)
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454 mg (1.5 mmol) cis-thioacetic acid 4-(1,3-dioxo-1,3-dihydro-isoindol-2-yl)-cyclohexyl
ester (59) and 273 mg (1.5 mmol) 6-fluoro-7-chloro-isoquinoline (18) were dissolved in
5 ml degassed DMF. After addition of 675 pul (3 mmol) DBU the mixture was heated to
78°C for 7 h. The mixture was taken up in ethyl acetate and washed with brine. The
organic phases were dried with Na,SO,4 and evaporated. Purification over silica gel

(30% to 50% ethyl acetate in heptane) gave 220 mg of the expected compound.

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

@CES@—NHz
N~
Cl

220 mg (0.52 mmol) cis-2-[4-(7-chloro-isoquinolin-6-ylsulfanyl)-cyclohexyl}-isoindole-
1,3-dione (60) in 5 ml methanol were treated with 250 ul hydrazine hydrate at RT until
complete conversion was achieved. After evaporation, the residue was purified by
HPLC. 131 mg of cis-4-(7-chloro-isoquinolin-6-ylsulfanyl)-cyclohexylamine could be
obtained as the trifluoroacetate. The obtained trifluoroacetate was dissolved in 2 N
HCI. Final lyophilization gave 95 mg of the title compound as hydrochloride. Ry = 0.82
min (Method B). Detected mass: 293.1/295.1 (M+H").

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

= s——<:>—NH2
N |
Br
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Starting from 6-fluoro-7-bromoisoquinoline (25) the title compound could be obtained
as hydrochloride by the same reaction sequence as described for cis-4-(7-chloro-
isoquinolin-6-ylsulfanyl)-cyclohexylamine (61) via its phthaloyl protected intermediate.
R¢ = 0.81 min (Method B). Detected mass: 337.1 (M+H").

6-cis-(4-Amino-cyclohexylsulfanyl)-7-chloro-2-(4-methoxy-benzyl)-2H-isoquinolin-1-one
(63)

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

phthaloyl protected intermediate.

6-cis-(4-Amino-cyclohexylsulfanyl)-7-chloro-2H-isoquinolin-1-one (64)

e

HN
Cl

O
34 mg (0.08 mmol) 6-cis-(4-Amino-cyclohexylsulfanyl)-7-chloro-2-(4-methoxy-benzyl)-
2H-isoquinolin-1-one (63) were dissolved in 2 ml TFA and stirred in the microwave at
150°C for 1.5 h. After evaporation the residue was taken up in 1N HCI and extracted
with dicloromethan and lyophilized. 11 mg of the desired product could be obtained as
hydrochloride. R; = 0.97 min (Method B). Detected mass: 309.1/311.1 (M+H").
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LC/MS-Methods:

Method A:

Stationary phase:

Gradient:

Flow

Method B:

Stationary phase:

Gradient:

Flow:

Method C:

Stationary phase:

Gradient:

Flow
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Col YMC Jsphere 33 x 2
ACN+0.05% TFA : H,0+0.05% TFA
5:95(0 min) to 95:5(3.4 min) to 95:5(4.4 min)

1 ml/min

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

1 mi/min

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

1 ml/min
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Determination of Rho kinase inhibition

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

following protocol:

Active human recombinant ROCK [l (N-terminal His6-tagged recombinant human
ROCK-II residues 11-552) was purchased from Upstate Ltd., Dundee, UK. The peptide
substrate, Fluorescein-AKRRRLSSLRA-COOH, was obtained from JPT Peptide
Technologies, Berlin, Germany. Adenosine-5'-triphosphate (ATP), bovine serum
albumine (BSA), dimethylsulphoxide (DMSO), 4-(2-Hydroxyethyl)piperazine-1-
ethanesulfonic acid (Hepes), Brij-35 and dithiothreitol (DTT) were purchased from
Sigma-Aldrich, Munich, Germany. Tris(hydroxymethyl)-aminomethane (Tris),
magnesium chloride, NaOH, 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 MgCl,, 2 mM DTT, 0.02 % (w/v) BSA and 3 % DMSO). The
ROCK Il enzyme was diluted to a concentration of 100 ng/ml in buffer 2 (25 mM Tris-
HCI, pH 7.4, 5 mM MgCl,, 2 mM DTT and 0.02 % (w/v) BSA). The peptide substrate
and ATP were diluted to concentrations of 3 uyM and 120 uM, respectively, in the buffer
2. Two i of the compound solution were mixed with 2 pl of the diluted enzyme in a
384-well small volume microtiter plate (Greiner, Bio-One, Frickenhausen, Germany),
and the kinase reaction was initiated by addition of 2 pl of the solution containing
peptide substrate and ATP. After 60 min incubation at 32 °C, the reaction was stopped
by addition of 20 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). Phosphorylation of the substrate peptide was then detected on a
Caliper 3000 instrument essentially as described by Pommereau et al (J. Biomol.
Screening 9(5), 409-416, 2004). Separation conditions were as follows: Pressure -1.3
psi, upstream voltage -1562 V, downstream voltage -500 V, sample sip time 200 ms.
Positive controls (buffer 1 instead of compound) and negative controls (buffer 1 instead

of compound and buffer 2 instead of ROCK 1) were run in parallel on each plate.
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The following products/compounds were tested in said assay by using the respective
form (salt or free base) obtained as in the examples described above and the following

activities were measured.

Compound
No. plC50
53 +++++
54 +++++
52 +++++
51 ++++
50 ++++
48 ++++
47 +++++
49 ++++
45 +++++
44 ++++
46 ++++
40 +++++
41 +++++
36 +++++
61 +++++
62 +++++
64 +++++

The given activity is denoted as the negative decadal logarithm of the IC5q (pIC5q) as

follows:

+: plC50 <3.0

++: 3.0<plCgg<4.0

+++ 4.0<plCgp<5.0
4+ 5.0<plCg5p<6.0 |

+H+++ 6.0 <plCsq
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Claims
1. A compound of the formula (1)
Rs Rs
Rj 7 L
N
NS R7
wherein

R1 is H, OH or NH2;

Ro is H, halogen or (Cq-Cg)alkyt;

R3is

H,

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

O-R”,

NH2,

NHR”,
NR”R” or
NH-C(O)-R”;

Rgis
H,
halogen,

CO CO

@

CO CO
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k) I k) t

T- a) = + LOCNi a)
WO 1008/0miss3 2 (.4 4 co co

hydroxy,

CN,

(C1-Ce)alkyl,

R,
(Cq1-Cg)alkylene-R’;

Rgis

H,

halogen,

CN,

NO2,

(C1-Ce)alkyl,

(Co-Cg)alkenyl,

R,
(C1-Cg)alkylene-(Cg-C1p)aryl,
(C1-Cg)alkenylene-(Cg-Cqp)aryl,
(C1-Cg)alkylene-(Cs-C1g)heterocyclyl,
CH(OH)-(C1-Cg)alkyl,

NH2,

NH-R’,

NH-SO2H,
NH-SO2-(C1-Cg)alkyl,
NH-SO2-R’,
NH-C(O)-(C1-Cg)alkyl,
NH-C(O)-R’,
C(O)N[(C1-Cp)alkyll2,
C(O)OH, or
C(0)0O-(C1-Cg)alkyl;

0

70

Re and Rg’ are independently of each other

r,

a) LN o gi
cn LOCU 2
PCT/EP2007/011166
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H,

R,

(C1-Cg)alkyl,

(C1-Cg)alkylene-R’,
(C1-Cg)alkylene-O-(C1-Cg)alkyl,
(C1-Cg)alkylene-O-R’,
(C1-Cg)alkylene-CH[R’]2,
(C1-Cg)alkylene-C(O)-R’,
(C1-Cg)alkylene-C(O)NH2,
(C1-Cg)alkylene-C(O)NH-R’,
(C1-Cg)alkylene-C(O)NH-(C 1-Cg)alkyl,
(C1-Cg)alkylene-C(O)N[(C1-Cg)alkyl]o,
(C1-Cp)alkylene-C(O)N[R']2:
(C1-Cg)alkylene-C(O)O-(C1-Cg)alkyl,
C(0)0O-(C1-Cg)alkyl,

C(O)OR’

C(0)(C1-Cg)alkyl,

C(O)R’,

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

C(O)NHR’,

C(O)N[(C1-Cg)alkyl]R’
C(O)N[(C1-Ceg)alkyll2,
C(0)-(C1-Cg)alkylene-R’,
C(0)O(C1-Cpg)alkylene-R’, or

0Cdl)o _ccl.-", 1,---.(n

1 CVoc *Ecz N1
PCT/EP2007/011166

Re and Rg’, together with the N-atom to which they are attached, form a (C5-C1)

heterocyclyl group;

R7is
H,
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halogen,

CN,

NO2,

(C1-Ce)alkyl,
O-(C1-Cg)alkyl,
(Co-Cg)alkenyi,

R,
(C1-Cg)alkenylene-(Cg-C1g)aryl,
(C1-Cg)alkylene-R’,
CH(OH)-(C1-Cg)alkyl,
NH2,

NH-R’,

NH-SO2H,
NH-SO2-(C1-Cg)alkyl,
NH-SO2-R’,
SO2-NH2,

SO2-NHR’,
NH-C(O)-(C1-Cg)alkyl,
NH-C(O)-R’,
C(O)NI(C1-Ce)alkyll2,
C(O)OH, or
C(0)0O-(C1-Cg)alkyl;

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

nis 1,2, 3or4;

mis1,2,3,4o0r5; and

72
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L is S(CH2)p, S(O)(CH2)p, SO2(CH2)p, NH(CH2)p, N(C1-Cg)alkyl-(CH2)p; N(C3-
Cg)cycloalkyl-(CH2)p; N[CO(C1-Cg)alkyl]-(CH2)p or N[(C1-C3)alkylene-R]-(CH2)p;

pis0, 1,2, 3or4

wherein

R’ is
(C3-Cg)cycloalkyl,
(Cs-C1p)heterocyclyl,
(Ce-C1p)aryl; and

R” is

(C3-Cg)cycloalkyl,
(Cg5-C1)heterocyclyl,

(Ce-C1p)amyl,

(C1-Ce)alkyl,

(C1-Cp)alkylene-R’,
(C1-Cg)alkylene-O-(C1-Cg)alkyl,
(C1-Cp)alkylene-O-R’, or
(C1-06)alkylene-NRny; and

wherein Ry and Ry are independently of each other
(C1-Cg)alkyl,

(Cs-C1g)heterocyclyl,

(Ce-C10)aryl,
(C1-C4)alkylene-(Cs-C1g)heterocyclyl,
(C1-C4)alkylene-(Cg-C1g)aryl,
(C1-C4)alkylene-NH(C1-Cg)alkyl,
(C1-Cyg)alkylene-N[(C1-Cg)alkyl]2,
(C1-Cg4)alkylene-N[(Cg-C10)aryl]2, or
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trans-2- (4- Hydr oxy-cycl ohexyl ) -i soi ndol e- 1, 3-di one
W@ 3®p/077555 5 g (33 mMmol ) trans-4-am nocycl ohexBCBEP2007/011166

4.88 g phthalic anhydride and 7.85 m tributylamn

were stirred at 150C for 10h,, K The m xture was

di ssol ved in dichl or omet hane’4nd washed with 1N HCl

and saturated sodi um hydrogen carbonate solution. The

organi ¢ phase was dried wth Na2SO4 and evapor at ed.
(C1-G)alklyleret NI{C 50@ ¢ ) eatéiocgclydd; (50% et hyl acetate in

hept ane) gave 4.8 g of the expected conpound. 10

ci s- Thi oacetic acid

whereé"gfjlreil lgéjsx %?@%éﬁg 'SO' 81a'lk2)7Iya]1)<§ll%¥18|oqh XYolalkyl can
S N OO oo, e

T m (12.2 I
r\”_i(:}cdi?"etﬁi g%odl carb xc)/:I@yHe’C%qJ:f’S&rFr?n) aﬁg '%her egfter ggg )

jil (12 2 mmol ) thioacetic acid were added and
stirring was continued over night at RT. Aft
whereip ap i uew RthOa‘Rs allyl af plkylenenean @@tl@mﬁily\/@%sgwltﬂte@done or
gver Si }]I ca (2% to 10 % ethyl acetate in heptane)
more 3iygs,byNg 56 g of the expected conpound. WO
2008/ 077553PCT/ EP2007/ 011166 64 454 ng (1.5 mmol)
ci s-thioacetic acid

wherein (i ar&idﬂw&ﬁoﬁgi(ﬁﬁdim)iassdiamuﬁgcm p)heterdayichyk gre unsubstituted
ester (59) and 273 ng (1.5 )
or sulpstituiegreneyoe Aose @m%dam FSHktﬁtPlﬁélf@l]E ingiependesty selegtedhfrom

oo 092N LRI %8 0. cooc
Colj COmpEeCatED ey DMESEER PP 03 el

(Cq c%oask?r quot: FKyléns-BH O(ra:p@guauﬁyllehémlggl (dﬁ@é)émyréa%lNH(m-

acet a e i'n heptane) gave 2 e expect ed

Cg)alkﬂt’r(mw@g)alkylene N[(C1 Ce)alkyllz (Co- Cs)alkenyl (C2-Cg)alkynyl,

10ci s-4-(7-Chl or o-i soqui nol i n-6-yl sul fanyl ) -cycl ohexyl
O-(C rfighalkyb.0) C(ONE3-CERtiyiP OoH52 SgH) SO N, SOZNH(C1-Cealky

Ci S-244- fk; chloro-i s ui nol i n-6-yls )-cycl ohexyl
SO viGalalkbilo181Ca-Boraley L 86y(G 1 OB alky i anken ek

th 250 ill hydrazine hydrate at RT until

SO2- E‘Gﬁ;&lﬁ Eﬁ@lm‘c&ﬁ)é ¥ll2n vva)s( achi evedy After evaporation,

o NTENETE Pl s Ca iz T QeSS e) vt
NH_Clégf%g(n agpfaqw]bt ai ned as the tri fluor oacet ate. The

buoroacetate was dissolved in 2 N HC .

N SRS OB, Nyt (Q@V@@%Wns% 45 gRemosid. Nor
Ce)alwﬁt%@ﬁgzwalkaw(@/ 2@§)a’l|k;(| )alkyl,

no- 1 soqui no anyl% cycl ohexyl am
N(C1g(§6)hwmm)mmi(€1é6§)alkwp 2008/ 077553PCT/ EP2007/ 011166

(Ce-C10)aryl, (C1-Cg)alkylene-(Cg-C1g)aryl, O-(Cs-C1p)aryl,
0O-(C1-Cg)alkylene-(Cg-C1p)aryl, (C5-Cq1g)heterocyclyl,
(C1-Cg)alkylene-(C5-C1p)heterocyclyl, O-(C1-Cg)alkylene-(Cs-C1g)heterocyclyl,
wherein the (Cg-C1g)aryl or (C5-C1g)heterocyclyl may be substituted one to three
times by a group independently selected from halogen, OH, NO2, CN, O-(C1-Cg)alkyl,
(C1-Cg)alkyl, NH2, NH(C1-Cg)alkyl, N[(C1-Cg)alkyl}p, SO2CH3, COOH, C(O)0O-(C1-



Starting from 6-fl uoro-7-bronoi soqui noline (25) the
title conpound coul d be obtai ned as hydrochl ori de by
WO p8OZIFE3 r eact i on sequence as descri bed for PCT/EP2007/011166
Cci s-4-(7-chl oroi soqui nolin-6-yl sul fanyl)-cycl ohexyl am
ne (61) via its phthaloyl prgotected internediate. Rt =
0.81 mn (Method B). Detectemass: 337.1 (MrHt).
6- ci s- (4- Am no- cycl ohexyl sul fanyl)-7-chl oro-2-(4-netho
Xy-benzyl)-2Hi soqui nol i n-1-one (63) ,----0--.NH2
Cep)alkylaCOMId2 f (@rCg)alkylene-O-(C 1-Cg)alkyl, (Cq-Cg)alkylene-O-(Cg-C1g)aryl,
7-chloro-6-fluoro-2-(4-nethoxy-benzyl)-2Hisoquinolin-
or O-(C phe)2lpiene&a-Ctipiaybnpound coul d be obt ai ned as

trifluoroacetate by the sane reactign sequence as
or whgteaig (Cpea1 @)@yl is vicinally substltuted by a O-(C1- 4)a|kylene-O group

7 ch] oro;i.so n S cl hex am
whergtza B nembSfettin i torae todathed ity thé: dar B alirs Y& Sxygen
atom$afd §ttééhe%‘id10 cycl ohexyl sul fanyl)-7-chl oro- 2Hi soqui n

ol'in-1-one (64) 0 34 ny (0.08 mol)
and wheateis-grgl enieteresycly lseiaytltsl@ntsaﬂﬁf(l%—% obaryt and (Cg-CGrip)heterocyclyl

Xy -benz¥1 - 2Hisoqui nolin-1-one (63) were dissolved
groupisnay mot e Audher substitelgdiby amandics helereeyely! cantamng group;

1.5 h. After evaporation the residue was taken up in

1IN HCl and extracted with dicl oronethan and
or thdiystpltedisaradric Ahdray tatitonhericlfesmseshdioothedt prearmateaéically

obt ai ned as hydrochloride. Rt = 0.97 min (Method B).
accenﬁ@P'@aai -mass: 309.1/311.1 (M+H+). 66 LC/ M5- Met hods:

Met hod A 5 Stationary phase: Col YMC Jsphere 33 x 2

Gradi ent : ACN+0. 05% TFA : H20+0.05% TFA
2.  5AOpoum] of toredis (I3 adcoidm)g taclabn 3( avhereinf} 1 i blvend is

mM/mn 10 Method B: Stationary phase: Col YMC Jsphere
charagterizeg tor thei fermuladiBo. 05% TFA © H20+0. 05% TFA

5:95(0 mn) to 95:5(2.5 mn) to 95:5(3.0 mn) Flow 1

m/mn 15 Method C. Stationary phase: Col YMC Jsphere

ODS H80 20 x 2 Gradient: ACN : H20{R Drg%TFA

4:96(0 mn) to 95.5(2.Q mn) to 9% mn) 20 Fl owl

m/mn WO 2008/ 07AS53F

Det er m nat i oR of msasure
Rho- ki nase i nhi erm ned
according to t g protoddly 5 Active human
r econbi nant 'u?’ Neternipnal Hi s6-tagged

recombi nant human |[ROCK{ 11 redi dues 11- 552) was

purchased from Upkt at eRgt d., Dundee, UK. ThZ”)pepti de

substrate, Fluorescein- AKRRRLSSLRA— COOH, was''/obt ai ned

from JPT Peptide Technol ogi es, Berlin, Germany.

Adenosi ne-5' -tri phosphat e ATP) bovi ne serum al bum ne
3. (Bsygmp@pmdgpﬁggrgmlq)Hgﬁpg@rd(lrm/goylaxm 1, wherein R4 is OH and is

Hydr oxyet hyl ) )per azi ne-1- 10et hanesul fonic acid

chara@p@t;@g)by@}qﬁon@glaaﬁﬁ di thiothreitol (DTT) were

pur chased from Si gma- Al drich, Minich, Gernmany.

Tri s(hydroxynet hyl ) - am nonet hane (Tris), nmagnesium

chl oride, NaCOH 1M HCI and EDTA wéRe)pbt ai ned from

Mer ck Bi osci ences tadt, Gerne "

pr ot ease i nhi bi to’R r om Roche~Di Ssti cs,

Mannheim Ge alige S\ AE

t he appropriaﬁ{%t/ ' ions N (25 mv

Tris-HCl, pH 7. T, 0.02 % (wW V)

BSA and 3 % kl enzyne was diluted to a

concentration of ; in buffer 2 (25 nM Tri sHC,

pH 7.4, 5 nM Mg ®H 2 Rt DTT and 0. 02 % (W |

The peptide substrate and ATP were dil uted (to)

concentrations of 3 pMand 120 pM respectively, in

the buffer 20 2. Two pl of the conpound sol ution were

mxed wwth 2 pl of the diluted enzyne in a 384-wel |l

small volune mcrotiter plate (G einer, Bio-One,

Fri ckenhausen, Germany),

BSA) .



and the kinase reaction was initiated by addition of 2
pl of the solution containing peptide substrate and
WOQ\TRS/0AfSsEr 60 min i ncubation at 32 C, the rearCT/BPROOES11166

stopped by addition of 20 pl of a solution containing
100 nM Hepes-NaOH, pH 7.4, 0,6015% 25 (v/v) Brij-35, 45
nmM EDTA and 0. 227 % chip coa?@ ng reagent 1 (Cali per
Li fesci ence I nc, Hopkinton, MA). Phosphoryl ation of
the substrate pepti de was then detected on a Cali per

4. 3p0ébmpeumdiobfurmeds @hacedidng dasuo i dreclainy 3Pamerszindky is OH
et al (J. Bionol. Screening 9(5), 409-416, 2004).

and l$9bar|a@termedduhtﬂnetfpnngla/\ﬁﬂe) as follows: Pressure -1.3
psi, upstream voltage -1562 M, )dovvnstream vol t age -500
V, sanple sip time 200 nms. 3PPo¥itive controls (buffer
1 instead ofRQorrrR’Jynd) and ngatl g controls (buffer 1
i nst ead_of cenmpou adb 4 2antead of ROCK I1)
wer e rult3ippara al WO
2008/ 077553PCT/ 68 The ol | ow ng
pr oduct sHNQPouUR wer e tes ¢ in said assay by usi ng
the respectifle fo m(s&?t or free base) obtained as in
t he exanpl espdesqyi bed above and the fol |l ow ng
activities were me&sured. Conpound No. plC50 53 (HH++
54 +++++ 52 +++++ 51 ++++ 50 ++++ 48 ++++ 47 +++++ 49
++++ 45 +++++ 44 ++++ 46 ++++ 40 +++++ 41 +++++ 36

5. *tA*doinpdund according to claim 1, wherein Rq is NHo.

6. A compound according to one of claims 1 to 5, wherein R3 is H, halogen,

(C1-C4)alkylene-R’, O-R” or NHR”.

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

8. A compound according to one of claims 1 to 7, wherein R3 is H;

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

9. A compound according to one of claims 1 to 8, wherein R3 is H.

10. A compound according to one of claims 1 to 9, wherein Rg is H, halogen or (C1-

Cyq)alkyl.

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 Rg is H.
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+++++ 62 +++++ 64 +++++ 5 The given activity is
denoted as the negative decadal l|ogarithmof the I C50
W@ piogB0)psas fol l ows: 10 +: ++: +++ ++++;. +++++PCI/BPWODV011166

5.0 6.0 pl C503.0 plC50 <4.0 plC50 < 5.0 pl050 < 6.0
pl C50 dCains 1A conpound of_the formula (1) RS N (1)
5 wherein RLis H OHor NH710R2 is H, hal ogen or
(G -Co6)alkyl; R3 is H, halogen, 15(Cil-C6)al kyl,
(Cl1-C6)al kylene-R , OH, 0-R', NH2, 20 NHR', NR'R' or

13. NA-édriipeltid according to one of claims 1 to 12, wherein R4 is H, halogen or

(C1-Cg)alkyl.

14. A compound according to one of claims 1 to 13, wherein R4 is H, halogen or

(C1-Cg)alkyl.

15. A compound according to one of claims 1 to 14, wherein R4 is H.

16. A compound according to one of claims 1 to 15, wherein Rg is H, halogen, CN,

(C1-Cg)alkyl, (C2-Cg)alkenyl, R’, NH-(Cg-C1g)aryl or (Cq4-Cg)alkylene-R’.

17. A compound according to one of claims 1 to 16, wherein Rg is H, halogen,

(C1-Cg)alkyl, (Co-Cg)alkenyl, R’, NH-(Cg-C1g)aryl or (C1-Cg)alkylene-R’.

18. A compound according to one of claims 1 to 17, wherein Rg is H, halogen,
(C1-Cp)alkyl, (C2-Cg)alkenyl, (Cg-C1p)aryl, NH-(Cg-C1g)aryl, (C1-C2)alkyl-(Ce-
C1p)aryl or (C5-C1qg)heteroaryl.

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

(C1-Cg)alkyl, (Co-Cg)alkenyl, (Cg-Cqp)aryl, or (C5-C1g)heteroaryl.

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

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

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.
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R4 is 25H, hal ogen, hydroxy, CN, (Cl -C6)al kyl, R,
5(Cl-C6) al kylene-R ; R5 is H, halogen, 10 CN, NO2,
w@ B0sOBpad kyl , (C2-C6) al kenyl, R, PCT/EP2007/011166

15( C1- C6) al kyl ene- (C6-Clo)aryl, (C1
- C6) al kenyl ene- (C6-C  &aryl,
(C1- C6) al kyl ene- ( C5- C10) het e?%cycl yl,
CH(OH) - (C1-C6) al kyl, NH2, 20NH- R, NH- SO02H,
NH S02- (C1-C6) al kyl, NH S02-R', NH-C(O) - (C1- C6) al kyl,

23. 2& ddinpo0Nd Bbcorﬁ(r@ td 6163 o€Blairhk il 22, ¥ttBrein Reris H, halogen, CN,

L&Ba C) al ky 71 H R, (Cl-C8)alkyl,

(C1-Gea )%(@m@@)@ﬂwl,,(ozz(cmmwlkw ehe- 0- (C1- C8) al kyl ,
C1- Co) al Iene OR (Cl C6) al kyl ene- CH R12,

(C1- Cgmlk@tsarw cxgieglkyt | (CT- 06) al kyl ene- C( 0) NH2,
10( C1- Co) aI kyI ene-C(0O)NH- R,
(C1- Co6) al kyl ene- C(0) NH ( C1- 06) al kyl ,

24, gglcéﬁﬁ.gﬁuﬂg Fgﬁgd%g%bp@k%@ﬂ 023, wherein R7 is H, halogen, CN,

&yl |
(C1 O:ﬁfgé( )@J(( {(?%)%H%;Xm -Clialkénydl ghiényl, cyclopropyl or
(C5-C6)heteroaryl

25. A compound according to one of claims 1 to 24, wherein R7 is H, fluoro, chloro,

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

26. A compound according to one of claims 1 to 25, wherein R7 is H, fluoro, chloro,

bromo, methyl or methoxy.

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

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

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

(C1-Cg)alkyl.
31. A compound according to one of claims 1 to 30, wherein R3 is H or (C1-C2)alkyl

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

ethyl.

33. A compound according to one of claims 1 to 32, wherein nis 1, 2 or 3.
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C(0)OR C(0)(Cl-C8)al kyl, C(0)R, C(0)NH (Cl-C8)alkyl,
20 C(0)NHR , C(0) NRC1- 06)al kyl JR  C( 0) NRCL

wo geparikyd | 2, C(0)-(Cl-C6)al kyl ene-R , PCT/EP2007/011166

C(0)0(C1l-Co)al kyl ene-R, or 25 R6 and R6', together
with the NNatomto which they are attached, forma
(C5-C1 o) heterocyclyl gr ourj;/9 hal ogen, CN, NC2,
(C1l-Co6)al kyl, 50-(C1-C6)al kyl, (C2-C6)al kenyl, R,
(C1- C6) al kenyl ene- ( C6- C10) aryl , (C1- C6) al kyl ene-R

34. 1pG@dmMpHuridiecsidaigdyl oné\NbBclalirs R to 38Hiwdazein nis 1 or 2.
NH S02- (C1- C6) al kyl , 15 NH S02-R , S02-NH2, S02-NHR ,
NH C(0) - (Cl-C6)al kyl, NHC(0)-R, 20

35. Cﬁ\oé r@éé&&?ﬂ to&( bpélalr% 1%@4%&@%% kvl R8

ogen or (Ci1-Co 25 1, 2, or 4 m
|sl 2, 3, 4 or 5; and V\D

08/ 077553PCT/ P2007/ 011 66 73 i S CH2. p,
36. 305 fb°3 5 1L‘ (%V&%fﬁnkyl (CH2) p;

RsaNﬂ * B NP é?ﬂielﬁmyo@%mthéi[CO(Cl ) al kyl] (CH2) p
(ClC3)aIkerneR']( CH2)p; pis 0, 1, 2, 3 or 4,

H, 5 wherein R is (C3-C8)cycl oal kyl,

C5- C10) het erocyclyl, 10 (Ce6-Cl &aryl; and R'" is
(C1-Gaiglkgb) cycl oal kyl , (C5- Clo) het erocycl yl, 15(C6- G
R yaryl, (C1l-C6)al kyI,

(C1-C4)alkylene-(C3-Cg)cycloalkyl,
(C1-C4)alkylene-(Cs-C1p)heterocyclyl,
C1-C4)alkylene-(Cg-C1q)aryl,
(C1-Cg)alkylene-O-(C1-Cg)alkyl,
(C1-Cy)alkylene-C(0O)-(Cs-C1p)heterocyclyl,
(C1-C4)alkylene-C(O)-(Cg-C1p)aryl, .
(C1-Cg)alkylene-C(O)N[(C1-Cg)alkyllo,
(C1-Cg)alkylene-C(O)NH-(C1-Cg)alkyl,
(C1—Cg)alkylene-C(O)O-(C1-Cé)alkyl,
C(0)O-(C1-Cg)alkyl,

C(O)(C1-Cp)alkyl,

C(O)R’

C(O)NH-(C4-Cg)alkyl,
C(O)N[(C1-Cg)alkyl], or
C(0)(C1-Cp)alkylene-R’,

or Rg and Rg', together with the N-atom to which they are attached, form a
(Cs-C1p)heterocyclyl group.

37. A compound according to any of claims 1 to 36, wherein Rg and Rg" are

independently of each other
H,
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(C1- C6) al kyl ene-R , (C1-Co6)al kyl ene-0-(C1-C6)al kyl
(C1-C6) al kyl ene-O-R, or 20 (Cl-C6)al kyl ene- NRxRy; and

wob@se7ssRx and Ry are independently of each OPCEEP2007/011166

(C1- C6) al kyl , (C5-Clo) heterocyclyl, (C6-C1 )aryl,
25(C1-A) al kyl ene- (C5-Ci o) heterocycl yl ,

(C1-A4) al kyl ene- (C6- C10) ar yl8,0

(Cl- C4) al kyl ene- NH( C1- C6) al kyl

(C1- ) al kyl ene- NRC1- C6) al kyl k,

(C1 (3%0 §alk{4) al kyl ene- NRC6-Ci o) aryt, or WO

08/ 077553PCT/ EP2007/ 011166 74

(Cs-Cl1gIheléyadykeiyl,ene- NRC5- C10) het er ocycl yt ; wherein in

residues R4, R5, R6, R6', R7 and R8 al kyl, al kyl ene or

(C3-Cgyeyatealkyll can opti onaIIy be substituted one or nore

timpes by OH OCH3, COOH, COOCH3, NH2, 5 NHCH3,

(Co-Crpiaml. 2" CONH2, CONHCH3 or CON(CH3)2 ; wherein in
C1-Caaki e Ca-GRSEHEINe 1 mes by hal ogen: 10 wher &i n-
(C1-da§]%lg¥%p%g@f§ ﬁoglfeégg)n&g@]ﬁ tﬁ?ggl o?nguégtsl tout ed one or
(C1- ORI BV R RoT B, G0} (CL- oy al Kyl -
(C1_C%9|\I)'S|¥|(e9e -Q/aLe F)a| , COQ(C1C6) al kyl , CONH2,

Cl- CB) al ky [ (CLl- CB) al kyl ]2,

(C1_o§6g3|k§a%}1@y(c(®m[(@kcd)§u(yq§) al kyl , (C1-Cg)al kyl ene- OH,

al kyl ene- C1- Co) al kyI ene-NH(Ci -

(Cq- C@é]ﬁ)lblnleyﬂ)(OXNEl—(Cﬁ)%}a}kwne NRC1- C6) al kyl k,

Co6) al keny C2- C6) al kynyl, 0-(C1-C6) al kyl,

(C2
(C1 C@)d«wbeneeﬁ(@@éﬁkﬂe)ammz SCBH, S02- NH2,

H(C1- 06) al kyl, SO2NRCL- C8) al kyl k, S-(Cl-08)al kyl :

C(O)@@a 6X3¥i kyl . S02- (CL- 08) al kyl |
2. NRC1- C6) al kYI | 2, NH) (NH2) ,  NH2,
C(O)(aﬂr?&%é) al kyl , )ﬁl[ (Cl1- 08) al kyl ]C(z ) (N)

| kyl, 20NH C(0) 0- (C1- 06) al kyl ,
C(O)(W%gﬁ’f%ﬁ )?al A sg(z-zcsgcm) a)r;ll Y

10) het Lyl
C(O)'thé%é%@ c%o;e ?rcgcég)é kyl ,

Jiyl - C(0) 0- (C1- CB) al kyl
C‘O"ﬂﬁ‘ci %% al"kyT - g((og NI(—I-(Cl )cgl) al>/kyl] (C6-Cl )aryl,

C(0)
C(O)
C(O)

@%—G@)ﬂﬂdyleﬂe% OPeydloalmyly! , 0-(C6-Clo)aryl,
C1- C6 aI ene- ( C6- Clo) aryl
(%—C@)Q)Hylﬂrm-QG;ﬁe(Byd)),heterocyclyl

Cl- C6) al kyl ene- (C5-Ci 0) het erocycl yl

q@G)GﬁW&ﬂW( 1008yE10) het er ocycl yl, wherein the

ry C5-C1 0O hetero
or RssqmisRBt 69@%th8hw't$1&h?rwé iR %}ngg@ &%ﬁac%ed form a
d | ected f hal OH, NCO2, CN,
(C5 d)‘l_(gggen en yrse ecte rom nal ogen,

38.

R is i ((61-ajal¥h (b

Re'i

WOUR-Gi - ce) al kyl, NH2, NH(Cl-C6)al kyl ,
N[ ( C1- oe) aI kyl] 2, SORCH3, COOH, C(0)0-(Cl- WO
2008/ 077553PCT/ EP2007/ 011166 75 C6)al kyl, CON H2,
(ﬁ]cdm eliky beoerding Blafipphatlkirhs 1 to 37, wherein

aI k | ene- 0- Swl@ﬁlbyld?f&ph‘%L)%E?B?T(C@C%smdoalkyl' and

ryl |s vicinally substituted by a
- (G -C4) al kyl ene-0 group wher eby a 5- 8- nenber ed

i {s formed together with the carbon atons the
(Cr-gdgtial

5 atons are attached to; and wherein aryl or

(Cs- C%%Eg@%hk |y| substituents of (C6-Cl o)aryl and (C5-Ci

(Cs-

erocyclyl groups nmay not be further substituted

O)EQtépgwcmr het erocycl yl contai ni ng group; or

eir stereolsoneric and/or tautoneric fornms and/or
thelr pharmaceutically 10acceptable salts. 2. A
conpound of formula (1) according to claiml1l, wherein
Rl is Hand is characterized by the formula (11) 15
3. A conpound of formula (1) according to claim1,
wherein RL is OH and is characterized by the fornmul a
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OH R8 20(111) WD 2008/ 077553PCT/ EP2007/ 011166 76 4. A
conpound of formula (1) according to claiml or claim

w@2008ke1583 N RL is OH and is characterized by tPEI/EP2007/011166

formula (I11") 5 5.A conpound according to claiml1,

wherein RL is NH2. 6. A conmpound according to one of

claims 1 to 5, wherein R3 isBH hal ogen,

(G -C)alkylene-R, OR' or NHR'. 10 7A conpound

according to one of clains 1 to 6, wherein R3 is H or
(Cs-ONfFaryl,8. A conpound according to one of claims 1 to 7,

wherein R3 is H NH (C5-C6)heterocyclyl, or NH phenyl.

(C1-CGlpalkylenes(GrGigicyntealkyli ng to one of clainms 1 to 8,
wherein R3 is H_ 10.A conpound according to one of

(C1 Qﬂ)alkbf?nﬁ s @10\)@@?&9%0% is H hal ogen or (Cl-
(C1-GabRyerGast e h Ol F. methyl or ethyl. 12 A
(C1-Gafgia 5:@’%2%@2% 7553PCT] EP2007/ 011166 77 13 A
(o1 CIRGHIL CTOMIACS, CRARRL T, £ ™ L 19 12, uherel
C1- R ERECIPHC TR 15, °A Compouna accor di ng to
(Cq G{;)Qlk?fer{é'-(@(@)i)ﬁcﬁmé)‘blkwher ein 4 is H 16. A

compound according to one of clains 1 to 15, wherein
C(O)®E(O1scgl)allk5aj ogen, CN, 10(Cl-C6)al kyl, (C2-C6)al kenyl,
H (C6-Cl &aryl or (Cl-C6)alkylene-R. 17. A
C(O)(&)]ﬁfigbﬂﬂsiylaccor ding to one of clains 1 to 16, wherein
is H hal ogen, (Cl-C6)alkyl, (C2-C6)alkenyl, R,
C(O)(IQB cairycialisylyl or (C1- C6) al kyl ene-R . 1518. A conpound

COMECehormlk. glg)e A kyl ¢ E‘lé[( é|6§ ke ?:EF oy eyl
Cl-C2 C6- C10 Cs5-C
C(O)m%tcé )(épz/”ary 19( A co?éalou%d ;ccgr;jl n)gatrg oﬁé gf
H
C(O)%Y'E%‘?%%X'Eﬁﬁg@y%y% Igﬁelnfll (C‘F(JSl o1 gar yl, or

onpound accordlng to one
C(O)&ﬁscﬁalﬁ%@ﬁéqb%a@sz/\%eé%%c%&%g is H hal ogen, nethyl,

C(O)@ f1Zg)alkylemnb-(Cheqyjaryl brenyl , or pyridyl. 25 21.A
( )@ﬁpgandyaccégghngét oryone of cI ains 1 to 20, wherein

Re aitbRig§ tbhethel agtbrtheNbalyrh, toavhieh tiydy ailattached) formula
according to one of clainms 1 to 21, wherein R5 is H
(C5-G/p)hetespcychs 5o/ EP2007/ 011166

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

Re'is H,

(C1-Ce)alkyl,

(C3-Cg)cycloalkyl,

(Ce-C10)aryl,

(Cs5-C10)heterocyclyl,

(C1-C4)alkylene-(C3-Cg)cycloalkyl,
(C1-Cy)alkylene-(C5-C1p)heterocyclyl,
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78 23. A conpound according to one of clains 1 to 22,
wherein R7 is H hal ogen, CN, (Cl-C6)al kyl,
wO@2(0810771368) al kyl , (C2-C6)al kenyl, R or PCT/EP2007/011166

(C1- Co6) al kyl ene- (C3-C8) cycl oal kyl. 5 24. A conpound

according to one of clainms 1 to 23, wherein R7 is H,

hal ogen, CN, (Cl-C4)al kyl, B2 Cl-cC4)al kyl,

(G -C4)al kenyl, phenyl, cyclopropyl or

(C5-C6) heteroaryl. 25. A conpound according to one of
(C1- @)ﬁikmﬁnb(t(ls%o)adym ein R7 is H fluoro, chloro,

bronmo, nethyl, ethyl, nethoxy, phenyl, nitrile,

(C1 C%)alkyhm@p@F(Cﬁ-GuMWI or vinyl. 26. A corrpound
according to one of claims 1 to 25, wherein R7 is H,

(C1 G4)akkvl9necG(QN(Cm%alkyH2t hyl or nethoxy. 15 27. A
ound [ of clains 1 to 26, wherein
(C1 Q?S?a kylene- 826&&'(§37&@)32‘8§p0und according to one of

to 27, wherein mis 2, 3, 01 4. 29. A
C(0) dﬁf}gfﬁlé laccordi ng to one of clains 1 to 28, wherein m

CONC-Go A end G TRRMRIRES oF (G Chatiyi -
Re ari\tﬁRp .tS&%@FMh%H&‘?{%& éQYrE tﬁgg &lePattBchbd forifa

IS Hor 32. A conpound
C_@ﬁ?ﬁé@r d B&p Of clalrrslt031 wherein R2 is H,
(Cs hyl gfye»?r?il@p 33. A conpound according to
one of clains 1 to 32, wherein nis 1, 2 or 3. W
2008/ 077553PCT/ EP2007/ 011 66 79 34 A on‘gound
- abcRBPPINd BCERTEINS tocany AkClaing 148, 34MHEPR 1 s 1 or
|gm%% nd according to one of clains 1 to 34,
Re Is\:/%h @ 6?1 [ d 5 36. A conpound according to one of
Rg isclaims 1 to 35, wherein R6 and R6' are independently
of each other (Cl-C6)al kyl, R,
H, 10(Cil-C4)alkyl ene-(C3-C8) cycl oal kyl ,
1- C4) al kyl ene- ( C5- C10) het er ocycl yI
(C1- é&l?a@! bal kyl ene- (C6-G &aryl ,

(C3-(€a§gy<§%ﬁ§y 3);: ZEEOC((())Cl(g) éllglhét erocycl yl,
1o LB HRI o) al k1 2,
(C1-CAip R RIEREARY - - o5y arky!,

(Cy(‘é)%) r&@c@%mkdsybg&%%( Cl-C6)al kyl, C(0)R

H- (CL- CB) al kyl RCL- C6) al kyl ]2, or C(0)(C
(C1-G'@§Dk§|éﬂd %Cﬁ'o)hé@rwyc% @nd R6', together with the
atomto

ich they are attached forma

(C1-Gqkglenen@eCagyariylil group. 37. A conpound accordi ng
to anga’of claine 1 to 36, wherein R6 and R6' are

C(O)(Gydbmealgnt | y of each other 30 H WD

OB R LG 85 o0 (- 9al k.

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

41. A compound according to any of claims 1 to 40, wherein Rg is H, (C4-Cg)alkyl
and Rg' is H, (C1-Cg)alkyl or (C3-Cg)cycloalkyl.
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(C5-C10) heterocyclyl, (C3-C8)cycloal kyl, (Ce6-Cl0)aryl,
5(C1-4) al kyl ene- (C3-C8) cycl oal kyl ,
W@ absapsd kyl ene- (Cs- C10) het erocycl yl PCT/EP2007/011166
(Cl-4) al kyl ene- (Co-Ci &aryl
(C1- Co6) al kyl ene-0- ( C1-Co6) al
( Cl1- 08) al kyl ene- C( 0) NRC1 ceg%u kYl | 2,
10( C1- C6) al kyl ene- C(0) NH ( C1- C6) al kyl
(C1- Co) al kyl ene- C(0) 0- (C1- Co6) al kyl,
42. CpAjampéilndaredidyng taCaty 6fdlainds Jlabldll, wherein Rg is H and Rg' is H,
C(0) (C3-C8) cycl oal kyl, 15C(0) NH (Cl-C6) al kyl, C(0) NRC1
(C1-Cgralkyl QN(ng—Cg):@mloqlml- C6) al kyl ene- ( C3- C8) cycl oal kyl ,
C(0) (C1-Co)al kyl ene- (C5-C10) heterocyclyl, C(0)
(Cl-Co6) al kyl ene-(C6-Cio)aryl, 20 or R6 and R6',

43 BEBhudlt BCebiadiEanTbl bl Tl e W BRIy are H.
according to any of clainms 1 to 37, wherein R6 is

H, (Cl1-C6)al kyl, (C3-C6)cycloal kyl or
44. (meampammy ben@rd(r@tooa)eytblaahkwtp AhviesBs miis 3Hand L is

attacligd foegient SPsitioh O teIh e APRUSTL AL NGRS, G0 e G-

(Cl-4) al kyl ene- (C5-Ci 0) het erocycl yl
(Cl- 4) al kyl ene- (C6- C10) aryl
45. 5AcIONaBYuntk aceerding focneef glaups 1to 44, whereinmis 3and L is

attached (AR R ity b tuEBL By sno

(C1- C6) al kyl ene- C(O)O (C1-C6) al kyl ,
0) O- (Cl Co6) al k 1OC(06(C1 C6)
46. qraRowny ageer éﬂﬁkﬁﬂ ongpbyRie @ 1t0d$/ éﬂ’h@fﬁ'” Ein$iEd2)p,
al kY (C1 -Co6)al kyl ene- (C3-C8) cycl oal kyl,
S(O)(f%) b%céé(f'gbél ene- ( C5- C10) het erocycl yl
C(0) (Cl Co6) al kyl ene- (C6-Cl0)aryl, or R6 and R6',
together with the NNatomto which they are attached,

47. T oreorapbéind GéEoraaiceioosé by tairy . toAdb &ﬂqer&mprmnmcwz)p, N(C1-
according to any of clains 1 to 38, wherein R6 H,

Celalk@)«(Chpap kyl and R6' is H (Cl-C6)alkyl,
(C3-C8)cycl oal kyl, 25(C-C 1 )aryl,

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

49. A compound according to claim 1, wherein

R4 is H or OH;

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

R3 is H, halogen, (C1-C4)alkylene-R’, O-R” or NHR”;

R4 is H, halogen or (C1-Cg)alkyl;
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(C5-Clo) het erocycl yl,
(C1-A4) al kyl ene- (C3- C8) cycl oal kyl ,
W@ ansonrad kyl ene- (C5- Ci o) heterocyclyl, WO PCT/EP2007/011166
2008/ 077553PCT/ EP2007/ 011166 82
(C1- Co6) al kyl ene- (C6- Clo) aryl
(C1-A4) al kyl ene-0- (C1-C4) al ,
(Cl- C4) al kyl ene- C(0) NRC1- C4) al kYI k,
(C1- Co) al kyl ene- C(0) NH ( C1- C6) al kyl, 5C(0)(C1L
Ry is HACqHBg)alkyl( 610Gen TNl (C-CapalkeByl QlLG-efgdanyt WHY(Cg-C 1 g)aryl,
or R6 and R6', together with the NNatomto which they
(C1 C%g)alkatﬂr@e(}ﬁ.‘egiCm()ﬂrm 4CEE51 gieterocyelybgicl yI group. 10 40.
ound according to any of clainms 1 to 39, wherein
(C1 CFwaIk ylene-(CsrCag)hetriocyehd R6' is H, (Cl- C6)al kyl ;
15(C3- C8) cycl oal kyl ;
(Cl-4) al kyl ene- (C3-C8) cycl oal kyl ;

Rg argocﬂzf;cégeai'nh)é SH&eer QN??&%EJ&H R’ 501 -Cg)alkyl, (C4-Cg)alkylene-R’,

al kyl' ene- Cl-C4) al'kyl 12
IR -
(Cq dzegérk?@@)t Fgﬁeéﬂ(éylcé@ﬁ%@rawwg %) (C%m C?)alkylene CHI[R]2, (C1

C6)al@I@hé©(®N}ﬁi KZl1e0g)dIKide /-0 (D NET-BG Y ClyC ) alkylBhe dD)N[(C 1-
R6', together with the NNatomto which they are

C4)alhvlizadﬁqd06faﬂmeraem9)Nﬂiﬂ@tCé@)@hé@y’r%)eum Q@)(%Cs)alky'
2008/ 077553PCT/ EP2007/ 011166 83" 42. A co
C(O) & eairyetpaliyl aq(ONLC scCapiieteracyclyt, CENFEG 1 1 ﬁ‘es)aékyh C(O)N[(C+-

cmmﬁ?@ﬁﬁ@@%@%ﬁéﬁ%—?&‘-ﬁ@%@&%ﬁﬁ% o%us’ wherein
e Rt Ao RIS
or Rel A1y REDIBHHEF wih the N3k B BIAILh HbyPlrel A form

C ReRiro&/ I l}to 44, wherein m|53andL|s 10
( 5%% ache@ ep4 posi tion of the am no cycl ohexane

r| ng 46. A conpound accord| ng to one of clainms 1 to

wherein L is Ej ?&ﬁ 3} or SO02(CH2)p
R7 lSH ml@gﬁm&md((‘at alikM Q-6C orfes)alky, |(§|2n§6p"semds>rR
wherein L is NH(CH2)p, N(Cl- C6)al kyl)-(CH2)p. 48.A
conmpound according to one of clainms 1 to 47, wherein p

il d according to claim1, wherein
Ro sl Hiogth 8P(C) CRBRY:

hydr ogen, hal ogen, or
(G -C6)al kyl; 25

mis2,3or4

nis 1,2 or 3,

L is S(CH2)p, NH(CH2)p or N(C1-C2)alkyl-(CH2)p, and
pis0,1or2;

50. A compound according to claim 1, wherein

R4 is H or OH;
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R3 is H halogen, (Cl-C4)al kylene-R, 0-R' or NHR'; R4
is H halogen or (Cl-C6)al kyl; WO
WQ®8NOBIH53PCT/ EP2007/ 011166 84 R5 is H, (Cl-EBl/EP0YT/011166

hal ogen, CN, (C2-C6)al kenyl, (C6-C &aryl, NH (C6-Cl
&aryl, (Cl-Co6)al kyl ene- (C6- Clo) aryl,
(C5- ClO) het erocycl yl or 85
(C1- Co6) al kyl ene- (C5- C10) heterocyclyl; 5R6 and R6' are
i ndependently of each other HH R, (G -C8)alkyl,

Ro is Hobr (B @ Hwlkghe- R , (Cl- C6) al kyl ene- 0- ( C1- C6) al kyl ,
(C1-C6) al kyl ene-O- R, (Cl-C6)al kyl ene-CH R12, (C1-
Co6) al kyl ene- C(0) NH2, (Cl-C6)al kyl ene-C(0) NH R,

Ra i ¢ (YNEE. BRI Eebjor peabeysi vy

C(0)(C1-C6)al kyl, C(0)(C3-C8)cycl oal kyl,

C(0) (Co-Cl10) het erocycl yl, C(0)NH (C1- 06) al kyl ,
R4 is ® W)aNbiein od (B55-Cad) llkyk,

C(0) (C1- C6) al kyl ene- (C3-C8) cycl oal kyl

C(0) (C1-C6) al kyl ene- (C5-C10) het erocycl yl,

Rs is PG AR TGS (B A SRRAT I Tt0AE 161 Teplaliiene-(Ce-
C1o>%?4f8?@1§ S SEE oyl ki, (C2- 0B) ol kemy or

R ; R8 is H hal ogen or (Cl- OG)aIkyI mis 2, 3 or 4
20 n is 1, 2013, L is S(CH2)p, NHCH2) or
Re arN( Bg: aamk:llepenogémao of eacidottep H.{CQ: Cg)ayclo@;lkﬁd(:q Cg)alkyl (C1-
npound according to claim1, wherein RL is

Cs)almze@(@wﬁswq(@Blz@cz’ialbllflnsd%@(@i(q's%)@lkyl C(O)(C3-
Coroxsiaalogy 8&§¥(Q@o§s>ﬂe§ﬁmvg O@@K@gefyﬁ)a#kv IRBE-(53 Z?aéwcloalkv'
c(O) G bRk bTog O o heeraideh P8 6/ QI ek « b T Gary

(C5-Cio)heterocyclyl; 10R6 and R6' are independently
of each other H (C3-C8)cycloal kyl, (Ci1-C8)alkyl, (Cil-
R7 is G6)redldseydre re&NO ke, kQ(C 1{Cgha ) ChkyC éﬂlorR
! C(0) (ééglé Co) al %fcﬁqc?o?(cst &%@y?og E EaiesRy.
C(0) (C5-CB) het erocycl yl,

: Cl-C6 k ne- ( C3- C8) cycl oal kyl
Rg 'Sg'ggag’?ﬁ@'beg &k’ﬁéﬂ@yé%- C6) het er ocycl yl or
C(0) (C1-C6) al kyl ene- (C6-Cl0)aryl; 15R7 is H, hal ogen,
CN, (C1-0C6)al kyl, 0(C1-C6)al kyl, (C2-C6)al kenyl or R ;
m is B8 bs4H, hal ogen or (Cl-C6)alkyl; mis 2, 3 or 4; 20 n
is 1,2 or 3; Lis S(CH2)p or NH(CH2)p; and 25p is O or
1; 51. A conmpound according to claiml1l, wherein RL is H
nis 199 o%; WD 2008/ 077553PCT/ EP2007/ 011166 86

L is S(CH2)p or NH(CH»)p; and
pisOori,

51. A compound according to claim 1, wherein

R4 is H or OH;



10

15

20

25

30

R2 is H (Cl-C4)alkyl; R3 is H NH (C5-C6)heteroaryl
or NH phenyl; 5R4 is H halogen or (Cl-C4)alkyl; R5 is
wWoR00801756%) al kyl , hal ogen, (Cl-C4)al kenyl, ( CoPQEP2007/011166

&aryl, (Cl-C2)al kyl- (C6-C1 &aryl or
(C5-C6) heteroaryl; 10R6 is H, (C3-C6)cycloal kyl or
(G-C)alkyl; R6" is H, (C3-%%) cycl oal kyl ,
(Cl-C8)al kyl, (C -C3)al kylene-R ; C(0)0-(C1-C6)al kyl,
C(0) (C1-C6) al kyl, C(0) (C3-Co)cycl oal kyl ,

R2 is &, Q<5488 yiet er ocycl yl ,
C(0) (G -C3) al kyl ene-(C3-Co6) cycl oal kyl,
C(0) (C1-C3) al kyl ene- (C5- C6) het erocycl yl, or

. ),(-C1- | kyl ene-phenyl : . R7 is H hal ogen, CN,
R3 'Sﬁﬁ%ﬁ;&r?gﬁ?é M‘&)@'ﬁl&%”ﬂ’o _c4)al kenyl, phenyl
cycl opropyl, (C5-C6)heteroaryl; 20R8 is H, hal ogen or
(G-GA)alkyl; mis 3 nis 1; and 25 L is S or NH
R4 is#3.Hategari oa{C{-aghlkghe compounds of the formula (I)
and/or their pharmaceutically acceptable salt as
clainmed in one of clains 1 to 51 for producing

a
R is i Co CAIIRLFI00RD. (CIrGAIRBEY! (O TaIAR O SR
| ticall bl I
Co-ftlpRlat (RS GERBITA s T 1§ 21 Tor pr oduci ng &

nmedi canment for the treatnent and/or prevention of
hypert ensi on, pul nonary hypertension, ocul ar

Rg st dEnt6gychalkyd or (Gpatpplkyll aucoma, peri pher al
circulatory disorder, peripheral arterial 5 occlusive
di sease (PAOD), coronary heart disease, angina
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stroke, cerebral 10vasospasm cerebral ischem a, pain,
neur onal degeneration, spinal cord injury, Al zheiner's
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at heroscl erosi s, inflammation, autoimune di seases,

Al DS, osteopathy, infection of digestive tracts with
Rg isthhdiadogen od 8C s€hpakkybr cancer devel opnment and

progression. 54. A nmedicanent conprising an effective

amount of at | east one conpound as clained in any of
m is é:l ains 1 to 51 and/or a pharmacol ogically acceptable

Salt thereof, pharmaceutically tol erated excipients

and carriers and, where appropriate, further

. 20addi tives and/or other active ingredients.
nis 1; and

Lis S or NH;

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

acceptable salt as claimed in one of claims 1 to 51 for producing a medicament.
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53. Use of at least one compounds of the formula (I) and/or their pharmaceutically
acceptable salt as claimed in one of claims 1 to 51 for producing a medicament for the
treatment and/or prevention of hypertension, pulmonary hypertension, ocular
hypertension, retinopathy, glaucoma, peripheral circulatory disorder, peripheral arterial
occlusive disease (PAOD), coronary heart disease, angina pectoris, heart hypertrophy,
heart failure, ischemic diseases, ischemic organ failure (end organ damage), fibroid
lung, fibroid liver, liver failure, nephropathy, renal failure, fibroid kidney, renal
glomerulosclerosis, organ hypertrophy, asthma, chronic obstructive pulmonary disease
(COPD), adult respiratory distress syndrome, thrombotic disorders, stroke, cerebral
vasospasm, cerebral ischemia, pain, neuronal degeneration, spinal cord injury,
Alzheimer’s disease, premature birth, erectile dysfunction, endocrine dysfunctions,
arteriosclerosis, prostatic hypertrophy, diabetes and complications of diabetes,
metabolic syndrome, blood vessel restenosis, atherosclerosis, inflammation,
autoimmune diseases, AIDS, osteopathy, infection of digestive tracts with bacteria,

sepsis or cancer development and progression.

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

additives and/or other active ingredients.



