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WO 2009/ 156092PCT/ EP2009/ 004393 1 Bi - and pol ycyclic
substituted isoquinoline and isoquinolinone
walesovusdopyes The present invention rel ates to bCFEPZVAI/004393

pol ycyclic substituted isoquinoline and i soqui nolinone
derivatives, their preparation, pharnaceutica
preparations containing 5 these derivatives and their
use in the treatnent and/or prevention of diseases
related to the inhibition of Rho-kinase and/or of

Bi- anid'policyuiis s ubtstiiutéd s oghirminerardaisbquinofinone derivativeist
chai n phosphatase. Activation of a small GTPase RhoA
upon agoni st stinulation results in conversion of 10

e SEBAH N IBE T U RN SORIAS Bochfione and

|soqumoi|n0m derivativelR) theif peeparation prmmmcautlcéklmekamﬁees tontaining
tnese iy Bl WP Bt s B a0 sk 5 BsERRgS reoted
to theﬁﬁﬁi‘bﬂﬁ‘iﬂ SHRRS- kHHéekéﬁtﬁéﬁoszHM I&ﬁhﬁé@ﬁbtﬂé@e@ﬁﬁn@ﬁh‘&‘}latlon of

| eads to cal cium sensitization of snooth nuscle
myosmdigh% chainophpsphtatasshor yl at i on- medi at ed 15i nhi bi ti on of
the nyosin light chain phosphatase activity and
t hereby up-regul ation of the activity of nyosin

ActivatR@bfd SmalllGiPase R Upshageniet strhulaiehuesulld/conversion of
389, 990-994). It is known that Rho-kinase is involved

RhoAjfrora4he daetiveiGPPdroundhioridiorthe astive & Br-howedfoam with a

subsé(%o Bln%nrﬁé’[ﬁeaﬁt?gcip@(fl)tmﬁ@éﬁ l(ﬁhé% Ebfcg'g{é RHoYkinase 1 and

Rho- k]:%gé 29d|&)kndwer;lﬁrb alna's&tmrsfexpweséeﬂ inovdscaitdri smooth muscle cells
shii et

and endomeliatenlis’ Astinmion, eRBGinAS:2 bythe Sotve G HRRokRAdRnOA leads
to calgfififsersifzatihrofidficodifBSAERAL thoughiinashhoRifidediated

inhibitibrs efithe HEREID, Ilghhchaihapra:tspdnlatam @:ptmtyl%ndsﬂtnereb;eggregulation of

the i SR gniosut 'aqulSRe IgRTAda (YHEBEt A NGRS oBs h8Y, 990-994).
al . Nature 1997, 389, 990-994 ) and ocul ar

hypertensi on and regul ati on of intraoccul ar J)ressure
Itis kiiownjtbatdRhadkinasenie snvol@shimvasasionstyictionl ingiuding e development

of mygg?mc}on%ﬁghﬁga%? trﬁﬁ%@%'l’g&) ?é ugrc?tc |Etxé§33tk%?{]aleb ﬁbpl Physiol.

2005 (Qﬁﬁmtﬁgﬁ) B}oncﬁiaﬂ%ﬁhéﬁth@ﬁué’c@@%on&ﬁéﬂori%ﬁ@t aI Am J. Resp.
awa et al. J. Cardi ovasc. Pharmacol. 2002

Cell M@lBMﬂgg%é’éhﬂdBQt‘t%ﬂo)i asthma @tﬁgﬁ@'@é@él@fna’ Ebarmacol 2001,
d

122, (45BN RO O P oo el 850 an v

obstrustiveynilimendnsdiseasé¢ F2OPD, (Mahmkra atalaNlpanngln&bw,SwQQ 57,

1982-(1587 Ty PRSI, PUlme Ay Y PSS UKUmSED ef ipHEaTt 2005, 91,
391-3390 MukaP B2 NH et %@3330 )3 S)Zlag%gy%@lngﬁéh%h and

rcul ation 2004, 1
reguldtiqreot inbpbgculadpressute HoNjared lahviavest. Blphthdlpwl t\ésalosei. 2001,

a2, 1§f ), erdsilial Sysunchn Taisior f S, Elis,d. Hharaidooh 2006, 512, 247-

249), %Qgﬁma Mésurﬁat@et . /8irtulatiBh 2082y 10524 545114$ e @ﬁmrc])kawaI etal. J.

. her oscl er osi S, rest enosi s (Pacaud et al
Cardlevaamlﬂhmol 9002240, 251-76/htnanhrepathy, inclmiing bypertension-

oo 5B A5 3o b P B88 e

perlph‘é?ﬁpbttéﬁélldb%ﬁlsnﬁé dieease gPAbb[tI)a(nggggM zgﬂlir%i%QHeWs Perspect.
abet es

syndrone (Sandu et al .

2005,11%h 63364 ) myoSRIdiAKTfasclion JBemiryUrekoeigloF U b fiharmacol. 2005,
dysfunction, e.g., penile erectile dysfunction
(Chitaley et al. hbture Medi ci ne 2001, 7, 119-122), 10
retinopathy, inflanmation, imune diseases, AlDS,
ost eoporosi s, endocrine dysfunctions, e.qg.
hyperaldosteronlsn] central nervous system di sorders

o o o o,
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15 J. Cardiovasc. Pharmacol. 2000, 35, 203-211),
cerebral vasospasm (Sato et al. GCrc. Res. 2000, 87,
wa2®o2emo2 Ki m et al. Neurosurgery 2000, 46, 44BCHEBEF009/004393

pain, e.g. neuropathic pain (Tatsum et al.

Neur osci ence 2005, 131, 491-498; Inoue et al. Nature

medi ci ne 2004, 10, 712-718), 3 nfection of di gestive

tracts with bacteria (WD 98/ 06433), cancer devel opnent

and progression, neoplasia where inhibition of Rho

527, iRm0, M&Detﬁe@nmblaﬂnntzmomhbgj 2234Jmsgb;aidrd@bdwfpbrtrophy

et al, Nature Mdicj 1999

and fgﬂq@"& arﬁégasﬁs al (igfpergnwﬁb%?o%ﬁpws’» éﬁ’eéla@;@ﬁﬁhﬁm J.
PryOGet P55 S, U e U daggin g5, 11, 2761

274793 cq;oaaryeheazt dlsBaeehanlinenbscmm]s, re4fenasisS-(Pacaud et al. Arch. Mal.

Coed S B8, 2403 RIS CS beBS LA HoPht 9B Nl et o
Bioc%éﬂ?%?yﬁﬁ' RBs288mmilin. 199 63Cbef 85y, aiQQéteslﬁﬁabetlc

21- endot hel'i al cel | 'profliferation, endotheli al
compligations;tglacesentilimationanid mejakalicisyndrame {Sangi @t abRiabetes

2000, 4@22%’?%?@? Mﬁo %{J?Izg%ql M%Fa%sggéscgd'?i%gibg{esxual dysfunction,

éfife é@ohe Mmﬁbtmsm(@hutaby el al. PedtlirdBMIdicir€2001120119-122),
97- 806 t hromboti c di sorders (Ki kkawa et al. FEBS

retmcmathy, inflammatiss, immune digaases, AIDS, ostaapsrosisgendarine

dysfub 055, ¥ 5l dRfiysToroism; el HERoyfy Bystert it such as

neurar}n:l defgehletattglo%tg}g sggrai Cgﬂi Ihwsad]ﬁt 8kt Jalaleuﬁhs“urg J2000, 93, 94-
Phar maco 4 ;. Sanchez-Ma
101),5 cerehraisehemimptlehara, etfiz'ﬂatﬂb%z199§a%%%e9z9%§8f‘w §at®tet al. Life

2 / 9 |
Sci. 201,69, {41 00 LR SRl are SP 2800, 07 Fagppg, Yamamoto et al.
J. Caatliovasc. El?hﬂrma(dmdarﬁomnms 20332 11)96sebptl VaspspabrhHSato et al. Circ.

Res. 200787105 2800 Rim S0 0SeLR5 Loty 288e) 48,9 5helnpain ¢ o
neurébéiﬁﬁ‘ﬁ&anﬁ@%uﬁil etla). @u@%@%n@@%%?’@% 4@1519332]Iﬁbue et al. Nature

ducin activation (Fukata et al .
medlms8200373 0,8 13574128)SBﬂ@tlonawfcﬂlgf?stSREEa((tSWtfblbatrteepcMéQ 98/06433),

canch Sl F T e3R8l PoBd el HF3oR By Bpase pes

beeanlﬁjVﬁf @ inhibit eevGroendgroam aedinétabidsis fitaH ée4lt Nafure Medicine
ki nase and/ or on Rho-ki nase nedi at ed

1999pﬁo§%h12|2§: gomiye et alRiechemi BipphysaRas phesynun.a220Q, 269, 652-
659) “aﬁ%g&% rﬁé&us &1.&5 Giibe %n i Pk%ée&toh%uﬂfzooo 269, 633-
car vascu ar an non- car di ova lYIsar | Seases

640; Gingriagiet @l BBioch&mnds2008, 348; 2713-280)y vascisar smdathy muscle cell
di sease caus ke hypert nsi on, pul

prollfﬁ%m%mq?ty Ylﬁ}ﬁ‘ér g, fResh 1998 ﬁﬂoﬁi@@tﬂ 193, dangkijvanich
et al. AtRUFRERroBRIIGNCHSE, 81 <%=}£7?‘F>A cstﬂéﬁé?rc%ﬂ pr mﬁfétm?\e'éﬂhothenal cell

occl usi ve di sease coron
retractlmeamammmy (Qikpwatetrals Bitehen. Brpphysriapﬁy(;owmmn 2000, 269,

o9 48,5y iy KH A SR 8 4 v

Yamadhif ef @i ) ucel BieiPpoooat4v,,7970806)d tHi@mbotic dlsorders (Klkkawa et al.
FEBS{{.gertenSI on- i nduced, non-hypertensi on-i nduced,

#e20Q0 rﬁﬁ;ﬂ&bﬁ% HBauer etalaBloogi 199% 94; |1565r‘tﬁ7|2 M@es etal. J.

cei e el BREASETS R Rk or 8l ), RS2 (@ERY, o8B ana

Ieukdc?ﬁaoag@'bgéﬂoﬂI(Ktawagﬁclwétth”l OFEs. Jt Phafhatbl 20000408 203-208;
stroke, cerebral vasospasm cerebral i scheni a,

Sanceeg-M@meat abd: meupsl. 20036 17 3n3023rd§8fteSanrlez- R/qurlﬁmet al. J
cord injury, Alzheiner's disease, premature birth,
erectil e dysfunction, endocrine dysfunctions,
arteriosclerosis, prostatic hypertrophy, diabetes and
conplications of diabetes, netabolic syndrone, blood
vessel resten03|s at heroscl erosi s, inflammtion,

I T AT N~ T s
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4 WO 2004/ 106325 (Schering AG describes prodrugs of
t he Rho-kinase inhibitor fasudil carrying an ether or
W@20ensgpdup in the 1-position of the isoqui NnOPCTEP2009/004393
ring. WO 2001/ 039726 generically describes
-0- (C0-Clo) al kyl -heteroaryl substituted 5 cycl ohexyl
derivatives useful for the tr¥atnment of microbial
i nfections. JP 10087629 A describes isoquinoline
derivatives useful for the treatnent of diseases
|mmmmlsm02:zylea$l400bamwanmtioael reSUtzimoaS(Cflﬂllalahadt’IﬁleJ Biol. Chem.
tritis cancer or ulcer. The i so%ﬁ! nol i n

2003427, 2908k 30060). N2/ pxsenge dernispork syt Rctivatipn (Kawaguchi et

o 47, RS20 AFEL0BH U Rpors issss oy f Science

2003Y302y1Dt5-1247), adducir activativar(Bakatai et ajr .dlL&lol Iﬂﬂ’garhaﬂ@98 273,

e : i 0 d. Chem 1999, 7, 647
554258548200 it BEER (Siey0ia85apres PRGN elentat] sigapHBaan its effects
on Ilﬂl@fn?‘élﬁbelfb?n CEHSA G b@lr'c"ehéé’b?ﬁﬁﬁrgzoylb%l% 35 us
, 883 generically discloses as EGF and/ or PDGF
receptor i nhibitors useful for inhibiting cell

Ther$ p?é%&é@%hoﬁdwouln?\égrg tﬁ?fe {(?p{_ﬁf)oakmgs% ang/ocslqé\ I%fw kinase
medlﬂ’fé?f Shds gﬁﬁﬁtl&@ oPmykin Rg ﬁt}@fawgﬂo Spharbkd s udsful forae treatment

be anong ers an op t| onal | stituted isoquinolone
and/qrmemntpqn ﬁﬁgarg@vgﬁgu@r@nﬁg}@ gardmyasgn@nd}seases involving Rho-

kmas%y&s)fgﬂr% %Q@W% %ﬁéra(%:#’rsgt @e E%&{Herl cdl Imonary

hypetteasibnpesulas hpeértarssion) inopathyi ahd ylduwootna, Cnertp‘h'@ral circulatory
treatnent of cardiac arrhythm as, stroke, congestive

disordg, meripheral astesigl ocelusigidiepane(RAPP).AroBaryiigarh digease, angina

pectc%?%@%?f\p%ﬁﬁ%ﬁeﬂr gtétﬁ?gfa#gg/e(s kl)éééh?é‘lﬁlg‘af’sé%e% 4%'69891& organ failure
(end @@eram)agysit,lfdnbidMUngeﬁbmwh\kﬁ' tinaetri faihariel, ynephtaxjathwtlﬂdudmg

nypeténbion; AGAd.dE Y RATRROT-dCs o dpd Risbe: ToRlEoRathies, renal
falluré ﬁbr%\'ﬂ‘ﬁ@h@? bléfnﬁ’ér%%éﬂer%éfsubﬁfa‘?ﬂh%%ﬁrééthma chronic

heterocylic'ring Wt het'er oat o
obstractives pulsnonary mdaﬁedC@Pgata@lbmpdatmy deHSB)synd rome,

ov R e BB s Rl B i
neuré’f%thk:%alﬁ eﬁedﬁbhﬁhdé@é/né?étléhl bsgihalord n‘i}MrWNiKéﬁHer"srdlsease

position and are optlonally substituted in

premanpr@shutthmresylead)@fmqtlmaptpwwdssfwn@h@m asterigpclecosis, prostatic

N e T

vessélirgsienosis] lamosclé@isléiﬁhﬂéﬂnydatm autamnitfi® dise@sgs, AIDS,
R81 5 defined as a 4-6 nenbered unsaturated or

osteapathy aw@aaﬁ&s&qmrp%'%w@tw i digestive trpgts with bacterig, sepsis,
b
cancér AEIEOREATEN FFELREEIGTLER HEER OB b bhitn?Pisdate
ovarids porairt and lung and th&iﬂﬁf@%ﬁé@%o (Ube) generically
descri bes isoquinol one derivatives of the fornula
{aromatic ring} - C(R)(R) (NH2) 100 as Rho-Kki nase
WO 2(55‘1/@423’6 aesc\.’m?éloi%at}%ﬁﬁe-(ﬁsé’tﬁlfgdanﬁﬁé'Hérﬁ)ah@é‘s?@bh&r%llyy

descri bes | soqul nol ine and i soqul nol one derivati ves
substituted by ar(@H2)1-6-0-(CH2)0-6-, @ -(CH2)0-6-S-(CH2)p-6- or a -(CH2)0-6-

linked heterocyclic group useful as neuroprotective agents.
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R4 R5 RN/ 150R R8 as Rho-Ki nase inhibitors.

WD2008/ 077555 and WD 2008/ 077556 (sanofi-aventis) al so
waeleeensdse2 6 substituted 20i soqui nol i ne and i sORCI/ER10091€04393

derivatives as Rho-kinase inhibitors. WO

2009/ 156092PCT/ EP2009/ 004393 6 Al t hough severa

Rho- ki nase i nhibitors have béen described there stil

remai ns the need for additional conpounds useful in

the treatnent of Rho-kinase nedi ated di seases. 5 An

WO 20040106825 (Svhehhg A:(E)edesttnbesvmou'ru:gs ofsthe Rlsokinase inhibitor fasudil
the fornmula ( wherein . /R11 NN R12

carrying ag ether gr e@qr(grow thgpﬂ -lpg)smonf@taggpql{gﬂphne ring.
(Cl-Co)al kyl, OH NH2, or NHR; R4 is H, hal ogen,
hydroxy, CN, (C -C6)a| kyl, R, or (G -0C6)al kylene-R ;
WO 2081/0R9726 gendridatigdesciibes (@—IC@GGthb)quyl -heter@aryl Ribstituted
H, hal ogen, CN, (Cl-C6)alkyl, 0-(Cl-C6)alkyl, R', or
cyclolwgd Nazvatlves useful for the treatment of microbial inféctions.

JP 10087629 A describes isoquinoline derivatives useful for the treatment of diseases
caused by Heliobacter pylori such as for example gastritis cancer or ulcer. The
isoquinoline derivatives may be substituted by OH in the 1-position and are preferably
5-substituted by X-[(C1-Cg)alkylene)]g-1-Y wherein X may be oxygen and Y may be

an aryl or a heterocyclic group.

Hagihara et al. (Bioorg. Med. Chem. 1999, 7, 2647-2666) disclose 6-benzyloxy-

isoquinoline for the treatment of infections caused by Heliobacter pyilori.

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)n, €.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),0R43 wherein p may be zero, and R43 is e.g. a (C3-C1g)cycloalkyl residue
optionally substituted by NR?1R52, wherein R91and R52 may be hydrogen,
(C1-Cg)alkyl etc.; or R43 is 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.
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20R8 is H, hal ogen or (Cl-C6)alkyl; R6 is one
(C1-A4) al kyl ene bound to the cycloal kyl ring, in which
WO pW(DITA) al kyl ene fornms a second bond to a BECT/ERIE004393

carbon atom of the cycloalkyl ring to forma bicyclic

ring system 25 wherein in the bicyclic ring system

one or two carbon atones are5repl aced by a group

i ndependently selected fromO, NR13, S, SO or SQ2;

WO 2009/ 156092PCT/ EP2009/ 004393 7 or, if mand s are
isoquiholineiderivatives which rhaydre sabstitdtedriny Isydrexyl,in e fMsposition and are

CH2-CH (CH2) 2 which is bound with one to the
optiongllyl ssdiskituted iim §-positiarhby avgroup N@Reﬁr-]irp@R Siwtharein p may be zero,

di fferent carbon atons of the cycloalkyl ring, and, _if
and Rft3 is 8gaa(Cs-C $0)3yclbalRy| eesidueoptiendllyl stibstituted by NREMRS2,

to different carbon atons of the cycloal kyl ring,
whereth®REiand R824 dwbéefyer@g@ur(sm 6yl ek: 6HRACHR h2group R81

group are bound to carbon atoms of the cycloal kyl ring
definexhds aot-6) membeaed nhaaturatedt amsat@ratde nicmonytlc hefdRpeyficzing with

1,2, 4 gt W lSTotBE S 32?68385 ftaE Al Beurd chtipaally substituted

aryl oNnaiBh ﬁgqnm@z;_ digdrer ocycl oal kyl which is fused
or connected as a spi rocycl ic ring systemto the

cycl oal kyI residue to forma residue of the formul a

wozt5Rs830 0e8) ¥ferculyferbes RBsRind ART ARV & BR formuta
IS _unsubst icga%,ﬁgﬁgrrinapt_'(RR%Q)YNﬁlz,bbst|tut ed by R9; 20

HN

0]

as Rho-kinase inhibitors.

WO02007/012422 (Sanofi-Aventis) generically describes isoquinoline and isoquinolone

derivatives of the formula

R
R4 R5 r\j 6
R3 | \ L \Rel
N~
R7 (Rg)n
OR; Rg

as Rho-Kinase inhibitors.

WO02008/077555 and WO 2008/077556 (sanofi-aventis) also describe 6 substituted

isoquinoline and isoquinolone derivatives as Rho-kinase inhibitors.

WO02007/039563 and WO 2008/020081 (Organon) describe 6-substituted isoquinoline
derivatives as Rho-kinase inhibitors.
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hal ogen, (Cl-C6)al kyl, 0-(Cl-C6)al kyl,
(C1-C6) al kyl ene-R , (C2-C6)al kenyl, 5(C2-C6)al kynyl,
W@ BTH0al kyl ene-O- R, (Cl- C6) al kyl ene- CH R12, PCT/EP2009/004393

(Cl-Co) al kyl ene-C(0)-R , (Cl1-C6)al kyl ene-C(0) NH2, 10

(C1- Co6) al kyl ene- C(0) NH R

( C1- CB) al kyl ene- C( 0) NH- ( C1- CB) al kyl ,

(Cl1- Co6) al kyl ene- C(0) NRCi - C6) al kYl 12,

(C1- C6) al kyl ene- C(0) N[ R12;
AIthOt(lg}is@ﬁéral Ryrbekigage Wﬁbu(&é@bauéa‘i deskribed@®hkre still remains the

(Cl1-C6)al kyl, C(Q)COR Ci Cl- C6) al kyl ,
need @(r@qﬂltlo@ nd; qgeﬁp\\pp(tl@ rgg}rggms ho- inase mediated
dlsea%@ NH- ( C2- C6) al kynyl , C(0) NH (Cl- C6) al kyI C(0) NHR'
C(0) - NH(C1- C6) al kyl ene-R , C(0) N (C1-Cs) al kyl ] R
C(O)N (C1-Co) al kyI 12, C(0)- (Cl-CG)aI kyl ene-R , or

al kylepe-R .. 9 R i an
An eﬁ%a&ﬁé@fﬁ? ehifvestingis P|°°ﬁ‘P°L(’§}°fd§)?§PR9P'a )
kyl ene- ()Cl- C6) al kyl ene- 0- ( C1- C6) al kyl ,
| ene- O R'Q/(IC1- C6) al kyl ene- CHI R12,
-C(0) - 1SO (C1- Co6) al kyl ene- C(0) NH2,

M

wherein

R1 is H, OH or NH»;

R3 is H, halogen, CN, (C4-Cg)alkyl, OH, NH2, or NHR’;

R4 is H, halogen, hydroxy, CN, (C1-Cg)alkyl, R’, or (C1-Cg)alkylene-R’;

Rs is H, halogen, CN, (Cq-Cg)alkyl, or R’;

R7 is H, halogen, CN, (C1-Cg)alkyl, O-(C1-Cg)alkyl, R", or SO2-NH>;

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

Rg is one (C1-C4)alkylene bound to the cycloalkyl ring, in which the (C1-C4)alkylene
forms a second bond to a different carbon atom of the cycloalkyl ring to form a bicyclic
ring system,

wherein in the bicyclic ring system one or two carbon atomes are replaced by a group
independently selected from O, N-R13, S, SO or SO»;
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(C1- C6) al kyl ene- C(0) NH (C1-Co6) al kyl, (C1
-C6)al kylene-C(O) N[ (C1 -C6) al kyl ] 2,
W@ abaasat kyl ene- C(0) N R12, PCT/EP2009/004393
15( C1- C6) al kyl ene- C(0) 0- ( C1- Co6) al kyl,
C(0)0-(C1-Co)al kyl, C(O)OR, _C(0)(C1-C6)al kyl, CO)R ,
20 C(0) NH- (Cl-C6)al kyl, C(0)KHR , C(0)NRC1-C6)al kyl ] R
C(O)N[ (C1-C6)al kyl]12, C(0)-(Cl-Co6)al kyl ene-R , 25
C(0)0(C1l-Co)al kyl ene-R, or WO
or, if rACH 4 26622 ROS/ EBAOBIS 104888 isld aRHS is0O,H or

R is {H GH (5113 widryjs hiourid with orid.Cilp g evaloafy) fing and the two
over LBl G EYrpEb B o Bl 2
and, ,ﬁ%{%&@a%&gg ene-R']-(CH2)p; pis 0, 1, 2, 3 or 4, R

cycl oal kyl, (C5-C10) het eroaryl,
Rg aré@ixoChgthterengnotipsaddund, to(diffeehd cartydn atdbnswbethei cydloalkyl ring,
residues R3 to R13 al kyl or al kylene is unsubstituted
wherein the meathyenheg gsabps ot theeGHpre Ho(C hp)egnoupearedyoudid, to carbon
OCH3, C(0)OH, C(0)0CH3, NH2, NHCH3, N(CH3)2, C(0)NH2,

atomspbthereigipalkyl cing) apdferpan adamantane system of the formula

NR1Ry,
(XX)

wherein L can be bound to any secondary or tertiary carbon atom,

or Rg together with Rq4 and the N atom form a (C3-Cg)heterocycloalkyl which is fused

or connected as a spirocyclic ring system to the cycloalkyl residue to form a residue of

the formula

(Rg)n

N
R m \R
6 12 (xxiy

wherein the bicyclic ring system or adamantane system or the (C3-Cg)heterocycloalkyl

containing ring system is unsubstituted or optionally substituted by Rg;

Rgis
R’
OH

halogen,
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wherein in residues R3 to R13 cycl oal kyl or
het erocycl oal kyl is unsubstituted or 25 optionally
W@ ewetisaoor ed one or nore times by (Cl-C6)al kyl PCT/EP2009/004393

hal ogen, OH, OCH3, C(0)OH, C(0)0CH3, NH2, NHCHS,

N(CH3) 2, C(0)NH2, C(0)NHCH3 aor C(0)N(CH3) 2;

wherein in residues R3 to R1® al kyl or alkylene is

unsubstituted or optionally 30 substituted one or nore

ti mes by hal ogen; WD 2009/ 156092PCT/ EP2009/ 004393 11
(C1-Ogdatigl,n in residues R3 to R13 (C6-G )aryl and (C5-G

)heteroaryl are unsubstituted or optionally
O-(Csimalkylit ed one or nore times by a group independently

sel ected from hal ogen, OH, NO2, N3, CN,
(C1-Gglolkylene-B5) al kyl , C(0)-(C6-Cl &aryl, C(0)OH,

Cl-C6) al kyl, C(O)NH2, C(0)NH(GCi-C6)al kyl,
(Cz-Q:f()éi'ﬂ‘W 1-06) al kyl ]2, 5(C3-C8)cycl oal kyl |
1-C6) al kyl , (Cl-C6) al kyl ene- NH( C1- C6) al kyl ,

(CZ"ééi‘"%@;’g kyl ene- N (C1- 06) al kyl 12, (C2-CB)al kenyl,

0-(Cl-Qal kyl, 0-C(0)-(C1l-Cso)al kyl,
(C1- %L@@@é\fﬁ 'S02- NH2, SO2NH( Cl- C6) al kyl , SO2NRC1-
1- C6) al kyl ; SO (C1-C6) al kyl,

(C1 %ﬁm(‘@ﬁe?:%ﬁd S02- NECHNRCL- 06) al kyl i 2, SF5, 10
(Cq %H (a2 )\IRZ NH ( C1l- C6) al kyl, N (Cl-C6)al kyl ] 2,
Q) (C 06) al kyl , NH C(0) 0- (Cl C6) al kyl ,

(C1-O¢JaB@RneC(OMNIEbKky! , NH S02- (C6- C10) aryl , NH- S02-
(C5-Cl10) heteroaryl, NH S02-(C3-C8) heter ocycl oal kyl,
(€1 %)aﬂ(y@»&ack@mﬁ(@) (C1-Co)al kyl,
N( C1- al k 0- (C1-C6) al kyl ,
(Cq- %)@!M%)%C@)Nb(( 1-&e)alkylcs) al kyl ], (Cs-Cl0)aryl,

(C1- é&"&@f%&éﬁl@%%ﬁ% rlgl) ar;cl)l (C?Cglg)lg)rﬁlet eroaryl,
(C1- (Eé%"%nﬁ {§§¢gﬁ'§i@c§| i81”0) het eroaryl ,
Cr- QPR ORI IR CREMIT) Mecer caryl

coobr (CL- C6) al kyl ene- ( C3- C8) het er ocycl oal kyl, wherein the
(C6-Cl0)aryl, (C5-C10)heteroaryl,

C(O)©€(§l1(£)3mlk)elrocycl oal kyl, or (C3- C8) cycl oal kyl may be
substituted one to three times by a group

C(O)PRdependent |y 20 sel ected from hal ogen, OH, N2, CN,

al kyl, (G -C6)al kyl, NH2, NH(C1-C6)alkyl,
C(O)%%lé&'r kyl k, SCO2CH3, C(O)OH, C(O) 0- (C1- O al kyl,
C(O)IQ( 0) NH2, (Cl-C6)al kyl ene-0-(C1-C6) al kyl ,
(C1- C6) al kyl ene-0-(C6-Cio)aryl, or
CONHQ(Cl C6) al kyl ene- (C6-Cl0)aryl; or wherein (C6-Cl
is vicinally substituted by a
C(O){BJ*ﬂ@Q@G)@'KQﬂYéne 0 group 25 whereby a 5- 8- nenbered
is formed together with the carbon atons the
C(O)'cﬂé')'/ggﬁ -GoXY™Whe attached to; and wherein aryl

of (C6-C &aryl, (C5-C O0)heteroaryl,
C(O)@&&C@ﬁﬁ%\hrocycl oal kyl and (C3-C8)cycl oal kyl groups
C(O)W’nOt be further substituted by an aryl, heteroaryl,
erocycl oal kyl or cycl oal kyl contai ning group; WD
C(O)-NH@ {LEaPaIRMESALER2009/ 004393 12 their stereoisomeric
and/ or tautoneric forns and/or their pharmaceutically
C(O)MHCqpTe)lkyllRil t s thereof. In another enbodi nent the
resent invention also relates to a conmpound of
C(O)lﬁHCm@a)adk»llzs and/or its pharmaceutically acceptable

f.or s a nedicanent. It also relates to the
C(O)'Lﬁéé Qﬁ)aéhy %t ¥Yne conpound of formula (1) and/or a

et jcal Ly acceptable salt thereof for the
C(O)@I@&'{%ﬂb&ymf%r preventi on of Rho-Ki nase nedi at ed
di seases such as hypertension, pul nonary hypertension,
ocul ar hypertension, retinopathy, glaucona, peripheral

circulatory disorder, peripheral arterial occlusive
di sease (PAOD), coronary
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10heart di sease, angina pectoris, heart hypertrophy,
heart failure, ischem c diseases, ischem c organ
W0 200008@9% end or gan damege), fibroid |ung, fi brOI/EP2009/004393
liver, liver failure, nephropathy, renal failure,
fibroid kidney, renal glomerul osclerosis, organ
hypertrophy, asthma, chroni c%bstructive pul nonary
di sease (COPD), adult respiratory distress syndrone,
t hronbotic disorders, stroke, cerebral vasospasm
R11 arel Rp are iisdependentip @f eachoiker onal degener ati on,
spinal cord injury, Alzheiner's disease, premature
H, birth, erectile dysfunction, endocrine dysfunctions,
R arteriosclerosis, prostatic hypertrophy, diabetes and
* conplications of diabetes, netabolic syndrone, bl ood
(C1'0695FR?L restenosi s, atherosclerosis, inflammation,
aut oi nmune di seases, AIDS, osteopathy, infection of
(C1-Qf)agkglenesRtracts with bacteria, sepsis or cancer
evel opnment and progression. .The 20 invention further
(C1-GpakylenetO-(& r€d)alylent conpri sing an effective anmount
of at |east one conpound of formula (1) and/or a
(C1-GalakiererOdRcal | y acceptabl e salt thereof. Another
present invention is a nmethod of

ohj ect of the
(C1'Q$€@M@rﬁ$gcg'[§dﬂrpound of formula (I1). 25 The term al kyl
sed i ; C2)al kyl, (Cl-C4)al kyl, or (Cl-0C6)alkyl
(C1'c%33&yﬁé‘eégﬁé)é pospondi ng al kyl ene substituents are
_ 0 hydr ocar bon resi due which can be
(C1 %ﬂ%@g%&%ég@ﬁgﬁal ght-chain, or branched and has 1, 2,

- - agrbon atons, respectively. This also
(C1 C;gg\ﬁ?lle%e_ g(oﬁuqfﬁ

es if an alkyl group occurs as a substituent on
C1-GYalkirRinhedC Hi(ey-CxrMmYie i n an al koxy group
(C1 0(38 aPkyI ), ws}-NaI Igylﬁ o§ a -0(C1- 30 Co)al kyl ene-0-, an
(C1-Gy)) iy leme-O(ON[(QF Bg)alkyllan aryl al kyl group. Exanpl es
of al kyl groups are nethyl, ethyl, propyl, butyl,
(C1-Gmalkkylene-C{@N[R]2t he n-isonmers of all these groups,
i sopropyl, isobutyl, 1-nethylbutyl, isopentyl,
(C1-Gedalwiener Q-G reoNbbut y1 . 2- WO
009/ 156092PCT/ EP2009/ 004393 13 net hyl pentyl
C(O)é:( rﬁ}lﬁ)aﬁ'@ﬁtyl, i sohexyl, sec-butyl, tert-butyl or
co (égrt -pentyl. Al kyl or al kylene groups nmay optionally
(©) 'hal ogenated once or nore, e.g. alkyl groups nay be
C(0) 1ug6)émy|gsd, e.g. perfluorinated. Exanples of
al ogenat ed al kyl groups are CH2F, CHF2, CF3 and
C(O)RIH2CF3, OCF3, SCF3, or -0-(CF2)2-0-. 5 The term
- C6) - al kenyl means a hydrocarbon resi due whose
C(O)égrz(ﬁ‘dna:ﬂ?dtﬂ' is straight-chain or branched and
CO@ﬂEpri ses 2 to 6 carbon atons and has, depending on
(O) 'chain length, 1, 2 or 3 double bonds, for exanple,
C(O)NI(CYLc enyl, 2-propenyl (= ally!), 2-butenyl,
S Ah e%))llalufwg-onet hyl - 2-but enyl , 3- met hyl - 2- but enyi ,
C(O)ﬁ[(ttq@@)dlky@]g,l, 3- 10 pentadi enyl. The doubl e bond may
where possi ble have the E or Z orientation. The double
C(O)On3e)atlyldre-Rot h i nternal and term nal.
éCZ- C6) - al kynyl groups are hydrocarbon residue whose
C(O)Q: v&ip)akkulenetr’, f r ai ght - chai n or branched and
conprises 2 to 6 carbon atons and have, dependi ng on
the chain 15l ength, 1 or 2 triple bonds, for exanple,

R11 dHd"RDY! toghtirQMite NZ2atBhPRYWHch(the) a?@ atid¥hed Xorm a (C3-Cg)

heterocycloalkyl;
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2-butynyl. The triple bonds may be both internal and
term nal . Hal ogen neans fluoro (F), chloro (Cl), brono
W@ Brop/18091 odo (1). 20 The term (Cl- C8) het er oal RgI/EP2009/004393
t he correspondi ng (G -C8) het eroal kyl ene substituents
are understood as (Cl-C8)aIkXI or (G -C8)al kyl ene
groups wherein at |east one @rbon atom preferably
one or two carbon atons, nore preferred one carbon
atom is replaced by a group selected fromO, NH, or S
R13 iartlonf@q G glatkyt ni trogen and sul fur atoms may
optionally be oxidized. The heteroatom may be pl aced
at any position of 25 the al kyl or al kyl ene group.
. a es of (Cl-C8)heteroal kyl groups include -CH2-0-
n'SOQIEZﬁ-B,EPéa[d—'CI-Q-O-CI-IZ-CI-B, - CH2- NH- CH2- CH3, - CH2- N
(CH2- CH3) 2 - CH2- CH2- CH2-0- CH3, - CH2- CH2- CH2- S- CH3,
~ -CH2-0-CH(CH3)2 , -CH2-0-CH2-CH2-0-CH3 Or 0- CH2- CHS.
m is BR.Bos) cycl oal kyl groups are cyclic al kyl groups
containing 3, 4, 5, 6, 7 or 8 ring carbon atons |ike
cycl opropyl, cyclobutyl, cyclopentyl, cycl ohexyl or
sis OcyckoocByl, which WO 2009/ 156092PCT/ EP2009/ 004393 14
can al so be substituted and/or contain 1 or 2 double
bounds (unsaturated cycl oal kyl groups) |ike, for

Lis GREHERR" S/ CHaI D ESHa SOUEHIP RSP, FIG Thysfot Crap.

N(C3PCERYcRAIYI-PORL)S: dr Ngcq;cg)glkyl@méwP@ﬂ%' ch

conprises two aromatic rin which are ffised or
ot herwi se | inked or which conprises two fused aronatic
rings wherein one ring is saturated or partly

pisOsdi ¢rd%Ed; i.e contains at |east one C C single bond,
for exanple a phenyl, naphthyl, biphenyl,
t etrahydr onapht hyl, al pha- or beta-tetral on-, indanyl-

R’is or indan-1-on-ylgroup. A preferred (C6-C )aryl
roup, i s phenyl. (C3-C8)heterocycloal kyl group neans
(C34éggﬁgﬁgkygd (contai ns no doubl e bonds) nonocyclic

ar [] systemcontaining 3, 4, 5 6, 7 or 8 ring
(C5'(§1Q)E‘§quﬂaaﬁ?ri ch one or nore carbon atons can be

ore nore heteroatons such as, for 15
(03(%§gh%$§g%$gﬂﬂgf 3 nitrogen atons, 1 or 2 oxygen atons,
(C&dg?@ﬂ;&ﬂfuratmm or conbi nations of different
het'ero atonms. The heterocycl oal kyl residues can be
bound at any positions, for exanple on the 1-position,

2-position, 3-position, 4-Egsitipn, 5- position,
whergingg sesidyas Rz;gb%nsiad#vl oF alkyjang isjunsubstitided gE pptiecally

subs fufed 9% 52 iagB RS BY OGS CEHOH. COCHs NHy, Rifers,
R e T

di oxol anyl, for exanple 1, 3-dioxolanyl, dioxanyl, for
exanpl e 1, 4-di oxanyl, piperidinyl, pyrrolidinyl,
whereiniidaesiduds R4 to Ry § @yoloatkyhpl hetesaayojohlkylyis iunmsdbstituted or
pi perazinyl, triazinanyl, for exanple,
optionally, substituted romeyor, more times it (G aLighalkyl, hatlogen, OH, OCH3,
1.2, 4-triazinanyl, tetrahydrothiophenyl,
C(O)ObL, (AR)ACH3 Ny N3, MIGHE )z, SIEINH2, (M1 or
-dj thiol anyl, dithianyl, thiazolidinyl,
C(O)@@z'aiz;di nyl, oxathiol anyl, for exanple
1, 3- oxat hi ol anyl, norpholinyl or thionorpholinyl,
di azepanyl, for exanple 1,4- diazepanyl. A preferred
wheréifrdn €83i686€ ROLHCR palaikyll of hikyleriesisaHsbstituted or optionally
pyrrolidinyl, piperazinyl,
substituted one or more times by halogen;
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30pi peri di nyl, oxetanyl or tetrahydropyranyl. WO
2009/ 156092PCT/ EP2009/ 004393 15 (C5-C ) het eroaryl
WOorgends@9hono- or bicyclic ring systemin whi cCRCHER2009/004393
nore carbon atons can be replaced by one ore nore
het eroat ons such as, for exanple 1, 2, 3 or 4 nitrogen
atons, 1 or 2 oxygen atons, Mor 2 sulfur atoms or
conbi nations of different hetero atons. The heteroaryl
resi dues can be bound at any position, for 5exanple on

whetelre inlresahias Ry to R43pl4-Oan)at podi(Ch el o yheperoatyl @ne unsubstituted
5-position, 6-position, 7- position or 8-position.

or otomally sopa@u @n§ lor gmremmmpy [@egranp (i m}lemnﬂantiycselected from

nalofe S5 Nt N 81 FrGFACH T A SR CaRu OO,
CORIE el R CTRRN T EROMAIC kX qgP MG 8@%‘5@‘1 2
(03-@&_6 Rﬁaﬁkﬂf(d{“ §a|ﬂ<8| geg@@%ﬂ&ler%mmgaiomlkyl

Clo) Het er oa re-benzim

(C1-C@MWIQWJN[((D?J@@hhdyﬁﬁy{cz-@f,%lkéﬁ wkcziwg)émyhyp@@oxlos)alkyl

benzoxazol yl, benzt hiazol'yl, benztriazol

O- C@Bdﬂp@gwbj/lyPOsz‘b@thSﬂz}M-lz SGQNHI(CWWQ)aIkyI SOzN[(C1-
ci nnolinyl, chromanyl, chronenyl, naphthyridinyl

Cs)W]aaSa(ﬁﬁ%)albylr S@bi(fﬁnfﬁa)a"wl S@Qéﬁneﬁelﬂlkylp‘dﬁzﬂNFCH-
qui nazol in qui noxal i nyl, quinolinyl, isoquinolinyl,
N[(CﬂeQ(B)éHSYHQoéEuni nol i nyl ,  tetrahydroqui nol i nyl ,

cnRNBla) N Ho NGRS 1 T e k. G GorIkvih N EBFIET Coratit
NH-EEE R e SIS i soz: @10%8%‘@30@&552 (Ce-C10)aryl, NH-SO-
(05-ég§ Aei@?b%lﬁ(/laﬁﬂ ébgdgc?g@qéﬂgﬁzéé? ﬁ‘%"ﬂ@a (G4Ce)alkyl-C(O)-
(C1—9§§éIWIde @@Wyﬂ@:w)‘@t(cp%%myl N‘iti‘ Ce)alkyl-C(0)-NH-(C1-

3-t hi adi azol zol'yl

Cs)alkyzq, &@J@ﬁga%c@q klﬁylénéq%dcq yryl, O- (@ém@hw

Pyrid stan 4- pyri dyl hlenyl
O- (th@g)ﬁkyhm&(@g#c ‘?o)aaﬁd(CB{, -Chigpheterodryl, )(C3S¢Q)hé$er’o0ydﬂoalkyl
for 2- and 3-furyl. Also included are the
(Cq Ge)ailedpmﬂ%gcm)mweaw (Gh@@alkmlepet(ﬁqgscgﬂmterocycloa|ky|
e, 1-oxy yrid 25 Substitutions
O-(Ci1 ﬁé%ﬁ?@g—(@s&ﬁﬁhﬂerp@yl 055(5 1céa)ailﬁsdeaexﬁﬁsf%)é\eterocycloalkyl,
whergfh (G Capiave (a0 Qr@EBE”é;@o@Sfe”ed QA &

(YSRGS A 558t L0 by 0 hddparconty
selediaé& ‘fr% haFofg'eﬁZ QH/ Jg(z)gxé‘il %gbki leo)d j)zl(b}%mlkyl, NHo,

imdinyl, hyl "an
““‘%f%@é?gﬁﬁw T B R SR YT S Rl CONH
(C1-CEFalkylene-O-(C1-Cg)alkyl, (C1-Cg)alkylene-O-(Cg-C1g)aryl, or
O-(C1-Cg)alkylene-(Cg-C1q)aryl;
or wherein (Cg-C1p)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;
and wherein aryl substituents of (Cg-C1q)aryl, (Cs-C1g)heteroaryl, (C3-

Cg)heterocycloalkyl and (C3-Cg)cycloalkyl groups may not be further substituted by an

aryl, heteroaryl, heterocycloalkyl or cycloalkyl containing group;
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C6) heteroaryl residues are furyl, thienyl, imdazolyl,
pyrazol yl, oxazolyl, isoxazolyl, thiazolyl,
W0 s@vhs@enl yl , pyridyl, triazolyl, oxadi azol yl PCT/EP2009/004393
pyrazinyl, pyrimdinyl, and pyridazinyl. Preferred
exanpl es of (C5-C6)heteroaryl residues are 2- or
3-thienyl, 2- or 53-furyl, 112 2- or 3-pyrrolyl, 1-,
2-, 4- or 5-imdazolyl, 1-, 3-, 4- or 5-pyrazolyl,
1,2,3- triazol-1-, -4- or -5-yl, 1,2,4-triazol-1-, -3-
their steredisotheri@and/br tautomeritaformgl andder, théir giaraceutically acceptable
i soxazol yl, 1,2, 3-oxadi azol -4- or -5-yl,
salts thepeof. oxadi azol -3- or -5- yl, 1,3, 4-oxadi azol -2- or
-5-yl, 2-, 4- or 5-thi azonI 3-, 4- or
5- |soth| azolyl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or 6-
In anqsmer enﬂhodyhenﬁheqrreéemlymvdalmmalsp retate:y tcaamMpOL&m ofrformula (1)

andlof §8 PEDaGs Wi ALcePIANG SR IST vt fo o TpdCANaR: It 350 Telates to
the us¥ BieétWe§§t oﬁ&’&brﬁgéhhd o‘?‘f&%ul"al(i)eé?\d?&ea ghaﬁﬁééeﬁﬁdEW ;acceptable

pre er abl one t t reetlrres
salt theneleffon Mtreytm@hteancﬁdr ptemenhah@gaho masﬁmedlmd diseases such

as hyé%%@{ Sa- ’%}%W%Y hyé%%rﬁ_@m Qgtdﬁ\h{@n%%o%g l{spnopathy glaucoma,

periptidrd) &iulateh) alskrdér2 eﬁ@et%'ﬂaﬁﬁéﬁbpéé&lyélve dickdse)(®@AoD), coronary
(C1- Co6) al kyl ene- NH( 1-

heart dspass) anwame@tcpmhe@st) p@%@phy drearbfailukarigehemic diseases,

|scher&;%g§9ngfl&§¥fy Jg@ﬁlq\l&é dg@%\@%)c¥bf%(? aﬂg??fb?&& I%},EHVQ lfallure,

nephropa %I&kaf brid kidn€9) sirgy Iorﬁé}u]éﬂcléi@kw, sydan hypertrophy,
S02- (Cl- Co) al kyl, S02- N=CH 20N ) al k

asthmg, ghyempepstr e Rpimananyshsgass ( (Nf’@a;la(tg;g rgg]s%irp]%;? distress

syndrhﬁ %@b@l&ﬁ%@d@# sﬂﬁgcé@e&ré%%@%)%w Gerebral ischemia, pain,

neurop@bdégendratien ospinal, cdwdHigapy, (AIZh&if)drst disease [pramagure birth,

erecti%g&s:fce tgqlr{iyé d&%@d%{% n%;)gé %ériosclerosis prostatic hypertrophy,

diabe & d‘é?gﬁfh;?éethﬁfsoéf chkbé ryI 5@6@ é}ﬂdrgm%f@t&@@s@l restenosis,

atherosqlms%)rﬁlanyfhehen (amommme;mseqsas &D}Sh estaooattw infection of

. .C3; C8) het e
dlgesﬁﬁtr@g a\ylb F’@ﬁ necgeg{la)oﬁé:?gpgggwelopment and progression..The
mven{l&lflﬁﬁie?' rléhdtéﬁ‘ﬁr 4 predibamene b@ﬁ\\pﬂsﬁ@ &Y kffective amount of at least
0- ( 1 CG) al kyl ene- ( C5- Clo) heteroary
one compaundg)f fprRularB-gndioa phermeselpgicaly lagceptahfe salt thereof.

R e

formuty (1§.C3- C8) cycl oal kyl may be substituted one to three
tinmes by a group independently selected from hal ogen,
OH, NO2, CN, O0-(Ci-cCo6)al kyl, (Ci1-Co6)alkyl, NH2,

The t%%y@iﬂéégi @’5@@?@%}@1 {5‘,4)%%?(0 F@Q)Qlﬁyl and the

correé&kp@ﬁhiﬁqi kﬂ@ﬁe@ub&n@@l}%l@/ hnderstood as a hydrocarbon residue

yl ene- ryl,
whlchoca(rt:b_e duayan kel etmeightasha]n &abyancrmd awcbhas 1, 2C3- €15, or 6 carbon

atome Fedhectell IIREREdHATEY 4 Bhebyrdrocyr asa svbsitygnt on
anothep gfdUpT8er éagnpledn an alRoky §rawsy mﬁ@?’"@”" @akbeopzygw1-

atons are attached to; 10 and ein aryl
Ce)alkyloneiQ-y antatkadycafMonyl géaupy br ab @ylalkyDyrdugr. éaniples 68alkyl
C8) het erocycl oal kyl or (C3-C8)cycl oal kyl groups may
groupﬁcarekmelhw ey, Br@wt ibutylepebtyl anhexyl] thetreisanaensyof all these

aroups; isPpronth SORY (cineib 66!, (topeN ApGbeiyE 2o Rimethyiouty, 2-
(C5-Ci o) heteroaryl groups are OH, (Cl- 15C4)al kyl,
0- (Cl1-4)al kyl, 0-phenyl, phenyl, C(0)0-(Cl-C alkyl,

C(0) OH, C(0)-(Cl-
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C4) al kyl, hal ogen, NO2, SO2NH2, CN, S02-(Cl-4)al kyl,
S02- N=CHNRC1- C6) al kyl k, NH S02- (C1-C4)al kyl, NH2,
WORMSADNIY C1- C4) al kyl, (C3-C8)cycl oal kyl , PCT/EP2009/004393

(Cl-C4)al kyl -OH, C(0)NRC - C4) al kyl k, CONH( C1- C6) al kyl

C(0) NH2, NRG - 4) al kyl k,

(C1- C4) al kyl ene- NRC1- C4) al kY132,

20(Cl1-4) al kyl ene-0- (G -C4) al kyl, (C5-C6) heteroaryl,

(C3- C8) het erocycl oal kyl, (C1- C4) al kyl ene- (C6-Ci
methyipenity), 3shmsteyipentyt is6ltexyl, startyltymtertbatyl wrtéepentyl. Alkyl or

substituted one to three tinmes, preferably once, by
alkyleng @rouRs mpay oplignallyhe halogen @9 Qngs, Pr more, e.g. alkyl groups may be

R e s S e

' wh b
cHrgR e tr iR LR g oot ere

ng is Yorned to her with the
carbon atons the oxygen atons are attached to WO
2009/ 156092PCT/ EP2009/ 004393 18 (Cl- C4) al ky
The tgop (c@ztﬁﬁba%?ny MeeARp a fa@zowonsggtduew@geambpn&ham is

straig ¢ ol iGEREd GneiepTier)sasa 10 Bioafal Sidgnahd;has, glepending on
the cHﬁlﬁrI@hqlht he2 Bh8ydubllé bBRaS PRY 'eS(HFrﬁﬂ’e Qfin F‘ilpﬁaﬁéﬂlﬁ 2-propenyl (=

substituted one to three tines, preferably once

allyl), (Z—puleb@ehutemn%m)emytﬂ—bMenm @enemwa-wuenys 5E|vexenyl or 1,3-

penta?j%g\y& SI% Su%srtg'fa& trsérgaqos%btgﬁo%a&ﬁ tﬁ‘a i%ﬂ&/? orientation. The

double- Hﬁiﬁ%yﬁwa& Elﬂtﬂ)lnt(eﬁial%bcﬂelﬁmhnaﬂspec' ally NAC(0)-CH3,
C(0)-(C1-C4) al kyl especially C(0)-CH,

C(0)-0(Cl-C4)al kyl especially C(0)-0OCH3, (Cl-C4)alkyl

2 %5%'@&@&@?@%?@%%%3@%%&% SR Qi is siraight-chain

I
or bragg%ggi'% @835%%_8 @c R@iggn @T%ng%ga; @%@ dé#enyfnq on the chain
Iengthm‘sobgttnplethsr fcnpixamr;dél gthslnblsﬂrpropydyloﬁeprbpymyir(eqaropargyl) or

ti r ef y_on en 1-C4) al kyl
2-butypylo e S ey may BE st el BaR BB er r ot
substituents for (C6-C )aryl and (C5-C o) heteroaryl
groups are OH,_CN, (Cl-C4)al kyl especially CH3 or CF3,
Haloggrameens flueyo (s shloralCl), brame (BRardede (b phenyl |
wherei n the phenyl nmay be further substituted one to
three tines, preferably once, by OH hal ogen,

The téfA realk§topiHeycdrrés C héferodiylehk)dubstituent
o 1t (CFICARelerangs bt BTG P oty bdusituens

are ufdErstood as Y€ 1-LglalkygboIC {3Tg)alkyengl groups wherein aHeasone carbon
hal ogen, (Cl-C4)al kyl especially CH3 or CF3,

atom (greferahiyone/ br tepeaibain @toms:lmremrefmrecgene cagbamatom, is
replaﬁ:eocggf éspsrtohtp?stﬁgecéggirgq Wps %%Hz\guﬁ%eﬁﬂlg? ﬁl{rﬁggnband sulfur

atomélrrﬁﬂﬁcbétidhally\lﬂet dxidlized 3TRE Petéroatain indy Be pldcesd af &y position of
referred. 1f theny group carries two

the algmluytalﬁxl@negrowm@xamn esofi(edaeatheateroalky! geinsi ipglude —CH2-O-
CHs,orc‘Hz%ﬁm PGHHCHA TP s a3 iz e 8%}z Bra-chp-
Crip- EGP, (BB CH CHE B G O RE G Gita-CHz-0-Chg

or O-él—l%—éH%?S' tion, 2,4,6-position, or 3,4,5-position.

(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
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WO 2009/ 156092PCT/ EP2009/ 004393 19 The above
statenents relating to phenyl groups correspondi ngly
Wappbirsaoe2 di val ent groups derived from phenyl RECTER2909/004393
i .e. phenyl ene which can be unsubstituted or
substituted 1, 2-phenyl ene, 1, 3-phenyl ene or
1,4-pheny|ene. The above st f%nents al so
correspondingly apply to the aryl subgroup in
aryl al kyl ene groups. Exanples of 5 arylal kyl ene groups
can alol s sobstitalesicarid/otosntadt 1 tont2edbubble bobstls {uhsaturated logcloalkyl
subgroup, as well as in the subgr ou ar.e
groupg)gﬁlﬁ,ﬁor 8 B}@p&;ﬂpggﬁg\yl Sr B)ﬁgﬁsqagrﬁg hlgH c%: bg bonded via any
propyl ene, 4-phenyl butyl ene,
carbcﬁlmﬁgt'y1-3-phenyl-propylene. In residues R3 to R13 an
al kyl or alkylene is unsubstituted or, if not

A oSy ot Sh S o PR B e, 8 Tl i Sories two

arom 0SSR ST PHRGE oD et oo

aromatidangs wheeeiRonkl rired i3 sHtarated orpattly satlraté&l i"g contains at least
qgerfl uorinated. Preferably halogen is flu
one

9@'@9'&6?%’1‘1 foneamele %phenylhaaal@tembbwerwbrtstrahydronaphthyl
alphap[)%Sfar alr{@éln%gfr (E%q XF% I%g haérgﬂﬁ'ﬂéﬁ 6Es-Crp)aryl

In reS|
group48 g|tut ed or, if not speC|f|ed ot herw se,
optional l'y substltuted one or nore tines by a group

sel ected i ndependently from OH, OCH3, COCH,

(Ca-Cfero iR Y EEoUg At Lr seltpeled Geffars QSS@D& ahfige
monoggéﬁ’&e &todn rin %s?ém%g)nf'alamap e‘?er aeﬁ%# g nfllg %rt?r%s"iﬁWh ich one or

even referre an a ene

more matbcﬂubtoms cmedebgplm:eddjy omesee grove ﬂmterwbtc&ns such as, for
referably an al k or, al kyl ene i s not suglstl{ d by

examBlec o OF AAUEOGAT IS B & Bgn AaPe, 0T omg or

combﬁ%rtt ﬁgrof gﬁerﬁtﬁ%rgékﬁ@or apéﬁé%&?ﬁr:ﬁg rekﬂu%s gan b%bound at
any pBS8itibns Ro#d ekampie ob mbempazsltwh @ﬁpombonmeeﬁ@ngnmqmtjon 5-

positi, &PEEJENo ARAONLST Aro0sLion: AlsainsiLderars dhe eopresppaging N-

omde@@lﬂfd%d%%o%ﬂlfo‘h@@'df!héwéblg&%ﬁdsOne or nore tines by
(C1- C8)al kyl, hal ogen, COOH, COOCH3, NH2,

NHCH3, N(CH3)2, CONH2, CONHCH3 or CON(CH3)2. 30! f
Exampli bt 5 Eaynetaiagpait Brodiele SYfAVE dreBh #Ain
te"a'&%*‘ﬁ%@%@E%ﬁ%é@é?ﬁ’%ﬁ%%ﬁ‘ﬁé@%'eE"St**n P 8 cHqistiv, dioxany!,

for ex@fhpled,4-BoxaRyl, piperidinyy p'ynnolidusylblsmdamleﬂnylj triazolidinyl,
hexahydromy g, DiBerazimg - reainsiy, Tor %?%ﬁé@gﬁfig%‘a%ahﬁ 12,3

- 0
ik RO PRSI RUEHGBt ) onhEnfole e I B ity
for examplg drdihiotanyl, pithianyl ctthiazalidinyl, ixarelidinyl ogatbiiolanyl, for
examz)fj‘er { ,|3’-0)Sa(tﬁi'o%n hmeg%h% nw or tiuomorphollnyl diazepanyl, for example 1,4-

diazepanyl.

A preferred (C3-Cg)heterocycloalkyl group is morpholinyl, pyrrolidinyl, piperazinyl,
piperidinyl, oxetanyl! or tetrahydropyranyl.
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Cg) het erocycl oal kyl and (C3-Cg)cycl oal kyl groups as

defi ned before may be conbined with the general and
wee@basqoel definitions of RL, R3, R4, R5, R6, RII/ERP9/004393

R9, R11, R12, R13, n, s, m p and L as described in

t he follomnng enbodi nents of a conmpound 10of fornula

(1). The fol I owi ng enbodi meni8 of a conpound of

formula (1) do further characterize and are part of

the present invention. 15 In one enbodi ment of a

(Cg@ﬁ@)ﬁ@t&“rdanﬁ mMexnsia smdrg- drbicylit! rimgosyistemdn miticin dne r more

aracterized by the formula (I11) (rr)y 20 In

carbematdmes cambedepiaceddiy ome ope sxratheteroatams sueh assfabieéxample 1,
i s, characterized

he conpoung | by the fornula .
2,3 QA niipachEBago A5zaRn HemshS) ok sy phgampinations of
dlfferEH?hét%%l Btdis | Tie ABtdr¥ai Yesidlied BamBEddubl atdiRy ShditidH, for
OH, includes the 5 corresponding tautoneric

example rothe fepaesitionied-positionc3posiion, 4- mﬁimtfepoalaqnb&posmon 7-

positiolon Eh8HTBaL e Eraetioamlopel gy b AT (T dibmefit Thonooyeiic
or blécy}égt} g@p 5&% ?35’){ %Wgﬁ%ﬁfﬁé FRtbrh Q\ﬁ\ecr@fﬁ’(%’é‘ﬂnb s aromatic and

the second ring is at least partially saturated.
Also included are the corresponding N-oxides, sulfoxides or sulfones of these

compounds.

Suitable (Cg-C1g)heteroaryl groups are benzimidazolyl, benzofuryl, benzothienyl,

azaindolyl, benzothiophenyl, benzoxazolyl, benzthiazolyl, benztriazolyl, benzisoxazolyl,
benzisothiazolyl, carbolinyl, cinnolinyl, chromanyl, chromenyl, naphthyridinyl,
phthalazinyl, pyridoimidazolyl, pteridinyl, purynyl, quinazolinyl, quinoxalinyl, quinolinyl,
isoquinolinyl, tetrahydroisoquinolinyl, tetrahydroquinolinyl, indolinyl, indolizinyl, indolyl,
furyl, furazanyl, thienyl, imidazolyl, imidazolinyl, 1H-indazolyl, pyrazolyl, oxazolyl, 1,2,3-
oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, isoxazolyl, thiazolyl,
isothiazolyl, pyridyl, triazolyl, pyrazinyl, pyrimidinyl, pyridazinyl, pyrazolinyl,
pyrrolyl,1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl,
tetrazolyl.

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 (C5-C 1g)heteroaryl residues can occur on free carbon atoms or on

nitrogen atoms.

Preferred examples of (C5-C1g)heteroaryl residues are benzofuryl, quinolinyl, furyl,

thienyl, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, pyridyl,
triazolyl, oxadiazolyl, pyrazinyl, pyrimidinyl, pyridazinyl and tetrazolyl.
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(v WD 2009/ 156092PCT/ EP2009/ 004393 22 In a
preferred enbodinent RL is Hor OH nore preferably Rl
WO 20005609 one enbodi ment R3 is preferably H, Pei/BERINY/004393
(C1l-C6)alkyl, or NHR'. In another 5 nore preferred
enbodi nment R3 is H, hal ogen, unsubstituted or
substituted NH (C5-C6) heteroéﬁyl unsubstituted or
substituted NH (C3-C8)heterocycl oakyl or unsubstituted
or substituted NH phenyl. In a even nore preferred
A prefetredi(CgnC 1 fiheteroand ib at(CisHCgihetercanyiggroupt Beeferred (Cs-
NH- ( C5- C6) het eroaryl contai ning one or nore N atons,
Cg)heteroanylingsitues ate turyls thienyl: imidazolyl, pyeagalyl, pxazolylpisoxazolyl,
preferred enbodi nent. R3 is H. 10 Exanples of NHR'
thiazelybdsothiazelyd, pyridyb teazolyl, oxadiazetybrnysazipyh pyemidiayl, and

ynd}gg?‘ug? @eﬁgg%iamﬁggg?mg-gé)ﬂef% ﬁ] Fés‘?&r& atd's- &f 39hienyl, 2- or

3-furglo1 @)cﬁ c#(iék_lgogf 1(-92 Qz)orfﬁhi‘?rmi{a1 ?Ii/l”1a 3154”BF 5. pyrazolyl, 3,2,3—

teflerre I'ment 'R4 i's ogen of unsubstitu
triazcdﬂ-sabs:tn-ﬁml,euZ(@mamﬂa,l -I3y lor e5-y(, @-C}~ @h&exazolyl, 3-, 4- or 5-

socpb1 SRR S, TSR o RS Rltazor 2o

-5-yl] 2 H. ofB.thRFoREEIL, 4LBP BOSSthiadohd, 2u, 35 WAL pyridye D 41-5- or 6-
v gl kyl u1n¥snubst ituted or substituted %%6)@ (ary o

pyrlnudlrw?uﬁjmﬂ-pmdazlwl eupwarinyl.-ed ( C5- G o) het eroaryl .
Exanpl es of R5 are hydrogen, fluoro, chloro, brono,
i odo, nethyl, ethyl, phenyl, thienyl or pyridyl,
nitrile, (p-nethoxy)-phenyl, N-aniline, cyclopropyl,
In resi@ued B8 thoR992e67C FHAAHMIDUSHE 1gPheteroaryl residues are unsubstituted

or, if not specified otherwise, optionally substituted one or more times, preferably one
to three times, by a group independently selected from

halogen, OH, NO2, N3, CN, C(0O)-(C1-Cg)alkyl, C(O)-(Cg-C1g)aryl, C(O)OH,
C(0)O(C1-Cg)alkyl, C(O)NH2, C(O)NH(C1-Cg)alkyl, C(O)N[(C1-Cg)alkyl]2,
(C3-Cg)cycloalkyl, (C1-Cg)alkyl, (C1-Cg)alkylene-NH(C1-Cg)alkyl,
(C1-Cg)alkylene-N[(C1-Cg)alkyl]2, (C2-Cg)alkenyl, (C2-Cg)alkynyl, O-(C 1-Cg)alkyl,
O-C(0)-(C1-Cg)alkyl, PO3H2, SO3H, SO2-NH2, SO2NH(C1-Cg)alkyl, SO2N[(C 1-
Cg)alkyl]2, S-(C1-Cg)alkyl; SO-(C1-Cg)alkyl, SO2-(C1-Cg)alkyl, SO2-N=CH-
NI(C1-Ce)alkyl]2, SFs5,

C(NH)(NH2), NHo, NH-(C1-Cg)alkyl, N[(C1-Cg)alkyl]2, NH-C(O)-(C1-Cg)alkyl,
NH-C(O)0O-(C1-Cg)alkyl, NH-SO2-(C1-Cg)alkyl, NH-SO2-(Cg-C1g)aryl, NH-SO2-
(Cs-C1p)heteroaryl, NH-SO2-(C3-Cg)heterocycloalkyl, 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], (Cg-C1p)aryl, (C1-Cg)alkylene-(Cg-C1g)aryl, O-(Cg-C1p)aryl,
0O-(C1-Cg)alkylene-(Cg-C1p)aryl, (C5-C1g)heteroaryl, (C3-Cg)heterocycloalkyl,
(C1-Cg)alkylene-(C5-C1g)heteroaryl, (C1-Cg)alkylene-(C3-Cg)heterocycloalkyl,
O-(C1-Cg)alkylene-(C5-C1p)heteroaryl, O-(C1-Cg)alkylene-(C3-Cg)heterocycloalkyl;



10

15

20

25

tetrazol, 4-nethoxy-aniline. In a nore preferred
enbodi nent (Cl- C8)al kyl, (C8-Cl0)aryl or
W@ @990y het eroaryl are unsubstituted. | n an eRENEPWNE004393

preferred enbodinent R5 is H, hal ogen, nethyl, ethyl,
phenyl, thienyl, or pyridyl, nore specifically H,

hal ogen, nethyl, or ethyl. Mt preferred R5 is H 5

In a preferred enbodiment R7 is H, halogen, nitrile,
unsubstituted or substituted (Cl- C8)al kyl,

whengivs shigit (IGaleqg)aTyl ST - Ct1ld)I$@te@0€(rSﬂl(C§)@é)‘h)éiero@¥cloalkyl or
e

unsubst it ut or substituted R. In a nore preferred
(C3-Egheytioniky! nRay be sidpstituted ene taithreiel tames by @gtadupLindependently

substituted (CL-C4)al kyl, unsubstituted or substituted
selegted doncimpiagen, Oh, QQSQN UDE 10€ 6 Jedisyl b3 4 Qg)el&rybmﬂm

NHG i malol N Eoalods SoieHs GG, SO Calalkyl, COINH,
C1-EpRIRHER R (Cicaan, &i-colaRens o ERCTARRI 6P !

ORI o Cralen it e, 2yCFLS£‘2pyF‘“ or
or wﬁéremtt%d\{gﬁrw rsev.ern%hgxéuﬁzt.ru%ecrby 9T P 45 group

br ono I'n part

wherdb§ia Bfaeﬁ\%rﬁbié}eﬂl?ldgsrsffbhﬁé@ todé’(hér Wtﬁftﬁé bﬁﬂ)cﬁf@fb‘i‘hm oxygen

R8"is H, F, hyl or . In a nore preferred
atO"t‘rﬁchﬁﬁ?éiﬁ'ledth is H 20ln a preferred enbodi ment R9 is

and Fpsrelan3ufSitbents ot ira it ams | Gecibigtroan (E4-
Cg)h%fér; %r?é@%i@&@%ﬁ%&ﬂ%@amﬁ%%ﬁg futed by an

aryl, GetBroalyilKetefsbye|oamys of chicloakyl E6MaMid gfdR! ky! k;
wherei n al kyl, "al kyl'ene and R” are unsubstituted or
substituted. 25 In a nore preferred enbodinent Rg is

Prefe@%q %§ﬁ§§“§(fg}@¢1| l F@ﬁdé@&%@%{i‘er‘( | &%95“ are OH, (C1-
Ca) PaCa- SRl QR G AOICHGUBISL P Oy S O)-C1-
4>a‘%.%@%%*?€§ﬁﬁ“’@? b A S e S

N[(C lkyllo, BH3-SOHECYLC4)Yalyl AAHBENM-CROYI(C1-Cy)alkyl,
C3-C8) het erocyc oaI kyl, (Cl- al kyl ene- phenyl ,
(Ca-CopyChnbiyt (€ zxrarkwr@HeoroaNKrm-cmmwm CONH(C1 -Cg)alkyl,
05[) cycl oaM%/ zkuet eroaryl or
C(O) e é@m@@lﬂ ]Zy(C1-§34)a Iﬁla-N[(Baqu)alls;d}zst i t ut ed.
(C1-Comlvienn eﬁ%b%@yﬁfrﬁ'ékg*hqt&a x&flhetepsa@fcifwarkyl C1-
comb eI g S I
t t
thfee?@%f%%%y?&%ébr?%ég tyobllegér. (GcrbioNE LB
(C1 ééopr o‘ﬁ’ﬁ g n@%?&kmt‘g@ﬁ BHFIN®-(C1-Cg)alkylene-(Cg-Cq0)aryl, or
may be vicinally substituted by a O-(C1-C4)alkyiene-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-C1g)aryl and (C5-C 1g)heteroaryl are OH, halogen,
CN, phenyl, O-phenyl, NH-C(O)-(C1-C4)alkyl, C(0)-(C1-Cg)alkyl, C(0)-O(C1-C4)alkyl,
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tetrahydrofuranyl, tetrahydropyranyl, phenyl or
benzyl . RO may be bound to any carbon atom of
WQ p@onsag2 i ncl udi ng the position where the |i NREVERD09/004393

group L is bound. As exanples for these enbodi nents,

RO is nmethyl, ethyl, propyl, |sopropyl phenyl, OH
*-<*Ove *OH , 20 The aster|8sk (*) denot es where the
bond is connected to the Catomof the ring. In one
enbodi nent of a conpound of formula (1) R11 and R12

(C1- emlkyw ea)alkyloCGNED, SOWBNH, SBR(C1(C2)aliG) af §02-N=CH-
(C1- C5) al kyl ene-R |~ VD 2009/156082PCT/ EF2000/ 004393

N[(czmmlkm € 440 Palieylenecphas)l a(G«:C.4)alkylene-O-(C1-Ca)alkyl or (Cs-
(C1- OG)aI kyI ene-O-R, C(O)NH (Cl-C6)al kyl, C(O)NHR , 5
C6)h@(ejp 1wlsnein ke phewleq; gngub@tltu(eglor@;tmqayy sy gtltuted one to
C6) al kyl ene are u sugst i tut e&d%ﬁsubst i tuted.

thfeep?f@ﬁér PrederehbboensRmy @ )afkeyl ﬁﬁpa(%jcdﬂyl

and R12 are

Even more preferred substituents for (Cg-C1g)aryl and (Cs-C1g)heteroaryl are OH,
halogen, CN, phenyl, O-phenyl, NH-C(O)-(C1-C4)alkyl especially NH-C(O)-CHgs,
C(0)-(C1-C4)alkyl especially C(O)-CH3, C(0)-O(C1-Cg4)alkyl especially C(O)-OCHg,
(C1-C4)alkyl especially CH3 or CF3, O-(C1-C4)alkyl especially O-CH3 CONHp SO2-
NH2, SO2-(C1-C4)alkyl especially SO2-CH3 or SO2-CF3; or SO2-N=CH-
N[(C1-C4)alkyl]2 especially SO2-N=CH-N[(CH3)2,

wherein the phenyl is unsubstituted or optionally substituted one to three times,

preferably once, by OH, halogen, (C4-Cg4)alkyl or O-(C1-C4)alkyl.

More especially preferred substituents for (Cg-C1g)aryl and (C5-C1g)heteroaryl groups
are OH, CN, (C1-C4)alkyl especially CH3 or CF3, O(C1-C4)alkyl especially O-CH3,
halogen or phenyl, wherein the phenyl may be further substituted one to three times,
preferably once, by OH, halogen, (C1-C4)alkyl especially CH3 or CF3, or
0O-(C1-Cy)alkyl especially O-CH3.

Most preferred substituents for (Cg-C1g)aryl and (C5-C1g)heteroaryl groups are OH,
CN, halogen, (C1-C4)alkyl especially CH3 or CF3, O(C1-C4)alkyl especially O-CH3, or

halogen.

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.
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i ndependently of each other 10H, (Cl-C6)al kyl,
(C3-C8) cycl oal kyl, (Cl-C4)al kyl ene- (C3-C8) cycl oal kyl
W@ B0TH0ad kyl ene- (Cs- C10) het eroaryl, 15 PCT/EP2009/004393
(Cl- 4) al kyl ene- (C3- C8) het erocycl oal kyl
(Cl-4) al kyl ene- (C6-Ci o) aryl
(C1-A4) al kyl ene-0- (C1- C6) al kw, C(0) NH (C1-C6) al kyl ,
or R11 and R12, together with the NNatomto which they
are attached, forma (C3-C8) 20heterocycl oal kyl group,

The abioweaitateptentSoelatiky lto ph@ﬁyl@'bupslcoaléspbndmgly apply to divalent
(C1-C4) al kyI ene, (C5-Cl0Q)heteroa
grouRs@erwq]f ij gEQURRA. I8¢ Qgeqy ey%mﬂnc@ipgn be unsubstituted or

cubs UL U EYBRh iy AR TR A9 datoments

also qorpesponidingly agplytorthé adylrgdbgmoumwpany&alkyighe grblups Examples of

arylalfyiBBF T PUYR WhIGR b Bors HDs et EsdcRion BG4S0 5 e 3yl subgroup

04l -
as wélF’asH_n C@@?I@%@%@b&d@ #eh og#/l 3lghenylethylene, 2-phenylethylene, 3

phenylIoRgIs, ky by Ibdsicte, drameing jhénylpropylene.
(Cl- 4) al kyl ene- ( C3- C8) het erocycl oal kyl ,

In residues R3 to R13 an alkyl or alkylene is unsubstituted or, if not specified

otherwise, optionally substituted one or more times by halogen. If substituted, alkyl or
alkylene is preferably substituted one to three times by halogen selected from chloro or
bromo but may be substituted by fluoro once or more, e.g. being perfluorinated.
Preferably halogen is fluoro. Preferablyl alkylene is not halogenated. More preferred an

alkyl or alkylene is not halogenated.

In residues R3 to R43 alkyl or alkylene is unsubstituted or, if not specified otherwise,

optionally substituted one or more times by a group selected independently from OH,
OCH3, COOH, COOCH3, 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 is
not substituted by one of these groups. More preferably an alkyl or alkylene is not
substituted by one of these groups. Preferably alkyl or alkylene in R3, R4, Rg, R7 and

Rg are not substituted. In a further embodiment alkyl or alkylene in R4, R5, R7 and Rg

to R14 is not substituted by one of these groups.

In residues R3 to R13 cycloalky! or heterocycloalkyl is unsubstituted or, if not specified
otherwise, optionally substituted one or more times by (C4-Cg)alkyl, halogen, OH,
OCH3, COOH, COOCH3, 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 cycloalkyl or



10

15

20

Cl- 4) al kyl ene- ( C6- C10) aryl,
(Cl1-A4) al kyl ene-0-(C1-C6) al kyl, or 10
W@L@YNF6002C1- C6) al kyl . wherein (Cl-C6)al kyl , PCT/EP2009/004393
(C3-C8) cycl oal kyl, (Ci1-C4)al kyl ene,
(C3-C8) het erocycl oal kyl, (C6-Cl &aryl are
unsubstituted or substituted20 In an even nore
preferred enbodi nent of a conmpound of formula (1)
15R11 is Hor(C QCalkyl; and R12 is H, (Cl-C6)alkyl,
heter6&gcléalkghinl RR IRy R5, R7 and Rg are not substituted. In a further embodiment
20(Cl-A4) al kyl ene- (C3-C8) cycl oal kyl
cycloalkRy! arhetekgdysiaalkytin 8 tonRY griwaot/sybstituted. In a preferred
(C1-C4)al kyl ene- (C3-C8) het er ocycl oal kyl , ) )
embqdimegh a fietgnosyieloalksl isinrptgupstituted. In another embodiment cycloalkyl is
- | kyl ene-0- (Cl-C6) al kyl. 25 wherein
not s‘%‘%!t N kyl, (C3-C8)cycloal kyl, (Cl-C4)alkyl ene,
(C3-C8) het erocycl oal kyl, (C6-Cl &aryl are
unsubstituted or substituted, Myre preferrably R11 is

The ggnerghansprateryed sHBstitientse(CesEaaXnh (Estotolhetersesy!, (C3-
CoNGRLOCI T A (G 3t o¥0lo2iY dioTins B HefipRa mfore may be combined
win Aoy BB RO L 0 s R i, B R
i 08 CBREH000  RSHES S LB compoun

of forfa (preferred R11 and R12 are H

The following embodiments of a compound of formula (1) do further characterize and

are part of the present invention.

In one embodiment of a compound of formula (l) R4 is H and the compound is

characterized by the formula (II)

Rs Rs (Ro)n
o 11
Na R N
7 R m \R
H Rg 6 12

)

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

characterized by the formula (lila)



10 As exanples for the before nentioned enbodi nents,
R11 or R12 are, independently from each other,
woyapogem nethyl, ethyl, propyl, isopropyl, PCI/EP2009/004393
3-net hyl - butyl, 2-nethyl propyl, butyl, pentyl,
3,3,3-trifluoropropyl, 4,4,4-trifluorobutyl or a
substituent sel ected fron1th31group consi sting of N
INH I */\%*/\) , The asterisk (*) denotes where the
bond is connected to the N-atomof the ami ne. 20In one
e menR R13 is H ¢ RQ'-CG)aIkyI,vvhichis
unsyibsti t yted or opti y substituted, nore
‘ ( 1 gﬂ)alkyl nost preferably
AN nsubstltuted WO
3 28§J ge enbodi ment of
c

Ius formed with R6

: ; which is

unsuibsti t ted or opnignally substit y Rg. 5 (the

dot®dd | iRg with the@llndlcates thele ition of the

NRi 1R12 residue) In another enbodinent of a compound

(ma)of formula (1) the adamantane formed with R6 is
selected fromthe group of 10

The isoquinoline derivative of formula (1), wherein R4 is OH, includes the

5 corresponding tautomeric 1-isoquinolone derivative which is characterized by the
formula (llb)

R4 Rs (Rg)n
R3 4 L S
R
HN N/ 11
R7 R m \R
O Ry 6 12

(illib)
10  This tautomeric form is also an embodiment of the present invention.

In a further embodiment R4 is NH2 and the compound is characterized by the formula

(IV)

(IV)

15
The following further embodiments equally refer to the compounds of formula (1), (11),
(Ia), (11b) and (IV).
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(RN NRiiR 2 (XX) which is unsubstituted or

optionally substitued by residues Rg. Preferably, the
WhRr®WYa5aws2 or adamantane i s unsubstituted (n i sPOEP289/004393

I n one enbodi ment the adamantane formed has the

follow ng structure NRiiRi 2 29 (XXe) which is

unsubstituted or optionally 42bstituted by residues

Rg. A preferred enbodi ment of the adamant ane

formed with R6 is a residue having the 5 fornul a

RO(XX1C). WD 2009/ 156092PCT/ EP2009/ 004393 30

In a preferred embodiment R4 is H or OH; more preferably R4 is OH.

In one embodiment R3 is preferably H, halogen, (C1-Cg)alkyl, or NH-R". In another
more preferred embodiment R3 is H, halogen, unsubstituted or substituted
NH-(C5-Cg)heteroaryl, unsubstituted or substituted NH-(C3-Cg)heterocycloakyl or
unsubstituted or substituted NH-phenyl. In a even more preferred embodiment R3 is
unsubstituted or substituted NH-(C5-Cg)heteroaryl containing one or more N atoms, or
unsubstituted or substituted NH-phenyl. In a most preferred embodiment R3 is H.
Examples of NHR" substituents in R3 are

N P o

N

H
X /N\©/CI

H
*/NwIAN

N~

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

In a preferred embodiment R4 is H, halogen, (C1-Cg)alkyl, or (C1-C2)-phenyl. In a
more preferred embodiment R4 is H, halogen or unsubstituted or substituted (C1-
C4)alkyl or (C1-C2)-phenyl, preferably unsubstituted (C1-C4)alkyl or (C1-C2)-phenyl.
Most preferred Ry is H.

In a preferred embodiment Rg is H, CN, halogen, unsubstituted or substituted (C1-
Ce)alkyl, unsubstituted or substituted (Cg-C1g)aryl, or unsubstituted or substituted
(Cs5-C1p)heteroaryl. Examples of Rg are hydrogen, fluoro, chloro, bromo, iodo, methyl,
ethyl, phenyl, thienyl or pyridyl, nitrile, (p-methoxy)-phenyl, N-aniline, cyclopropyl,
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NR11R12 andare incl uded. I n anot her enbodi nent R6
together with R11 or R12 and the N atomforma (C3-
wW@B)has@ppcycl oal kyl which is fused or connectRCI/EB2089/004393

spirocyclic ring systemto the 5 cycloal kyl residue to
forma residue of the forrrula 10 Exanpl es of residues
formed by R6 and Rii are L $n one enbodinent mis 2
and s is 2. In another enbodinment mis 3 and s is 1
In a further enmbodinment mis 2 and s is 1. In still

tetraz o4-nesthoxpadilinentin @ meres peefdrrediemBodidtent ICy eCg)alkyl,
anot her enbodinent mis 4 and s is 0. In one

(Cs- (ém)amrmrﬁcwh@)hetarpewlareﬂmfsubaﬁiuhacx in an eévenomote praferred
2. More preferred, nis O or 1. preferred n is O.

embadimenbRisds Hisdegers meethyl, @tbxlopmrpvl thienylrQirpyiglyl, more

specr%ﬁal&]ggﬁgpggﬁ%%m%&;% EtHY£MQ§ﬂ§%g(Kﬁ@rIS ?_P\Z/é)CHZ) P-

2009/ 156092PCT/ EP2009/ 004393 31 C6) al kyl ] (CH2) p,
NRC3- C6) cycl oal kyl RCH2) p, NRCL- C3) al kyl ene-aryl KCH2) p
Ina &éfé\@emﬁ%ﬁﬁ‘hé‘hﬂ & Hﬁa%ﬁehﬂﬁ@ahhhbbﬁt@ﬂeﬂ o dubstituted (C4-
NH( CH2) p, N(Cl- OG)aI kyl bei ng nore preferred. A
Cs)alkyeftmsubdltb(ﬁlor@)bﬁtlh}tbdIG-(N(1 Cﬂaﬁﬂiy&,l drylinsubstituted or substituted
preferably NCH3 or NCH2CH3 h NCH3 bei ng nore
R'. Ipaghere preferred enmodimenteﬂhsa%dlaimn Lnifrige, G(rsub);mute'd or
In anot her preferred enbodi nment is S(CH2

SUbSiﬂtthd‘n@HM@'Mhﬁﬁﬁuhsmytmwﬁélmtﬁﬁ@ (fén e)a"@/dt ths@stltuted or
subs’mi,vugefde[g)tra%nl\lyg}_| t\é,mns:@sgtuggd%% suggﬁtgjtg l (.fégg{e:rgglal @rdnsybstituted or

suosiolds PRk LR (AR S B bleroany

are ubp b&ftﬁt%%nt invention relates to a conpound of fornmula
? selected fromthe group consisting of

In anG@veh-rAoTenprefeired ehebodiment Ry) is H,dhdaro oelilbkd, Hoomion methyl, ethyl,
1- one,

metho % -ghenyd, | njtrile} -cyciopoopyl acathiemyl 1Mpre prefeabihn Rgrie H, Hiiaso, chloro,
oqui nol i n- 1- one,

brome, mettiafnethexy,inpastiewanter chigioo Most prefereddR 2 is chlero.
qui nol i n- 1- one,
6- (4- Am no- 4- net hyl - adamant an- 1- yl oxy) - 7- chl oro- 2H-i so

' | or ethyl. | f
In 2 GREIEHER Prabolient B st Gh e P s Pariered

embdﬁiﬂn@ﬂk Ry |§,‘H)ne
6- (4- Am no- 4- cycl opr opyl - adamant an- 1- yl oxy) - 7- chl or o- 2

H-i soqui nol i n-1-one, 20
Ina @gfq?mBeQ@%gﬁ%Qﬁt RIABMEN, Fatbgar le Sl e S iene R
(C2-Corkem. 18+ LIRS EORILK, (3 C G kyiEne NBINER T Cpalkyt,
coofr, ¢ Q:rbﬁﬁ‘z (BRI 2B Fakl PB(O)NHR E[8)-RA-(ELLL)BRYhY, c(0)-
NH(G- bﬁ%a‘\@l@ﬁeﬁ@’aaﬁ‘ékém[%di LX)y TR inZiTkjiSaRYieh.! drid R are
unsuﬁsﬁth{e&mm&t@aabl cycl o[ 3. 3. 1] non-9-yl ] oxy}-7-chloro

i soqui nol i n-1(2H) - one,
256-{[ (- 7-am no- 3-t hi abi cycl o[ 3. 3. 1] non-9-yl ] oxy}-7-ch

Ina r188h %%?%ﬂgbg{b(]jﬁ]oxo Hb1 ré?/lgpef\s(.%rﬁs%alkyg y1] oxy}
(C1-CeyaMYIHERE QYL ﬁgidlﬁbﬂﬁ?tbd}q?cohﬁg,dc@ Ni§-(Cq Cg)alkyl,

C(O)NHR’, or C(O)N[(C1-Cg)alkyl]2, wherein alkyl, alkylene and R" are unsubstituted

or substituted.
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6- (1- Aza-spiro[ 4. 5] dec- 8-yl oxy) - 7-chl or o- 2H-i soqui nol i
n- 1- one, their stereoisoneric and/or tautoneric
WO 20085@md/ or their pharmaceutically accept abl BCBOB202/804393
t hereof. WD 2009/ 156092PCT/ EP2009/ 004393 32 In a
further enbodi ment a conmpound of fornula (I) is
sel ected fromthe group cons?8t i ng of
ci s- 6- (5- Am no- adanmant an- 2- yl oxy) - 7- chl or o- 2H i soqui no
[in-1-one,
trans- 6- ( 5- Am no- adamant an- 2-yl oxy) - 7- chl or o- 2H i soqui

More?;%iei{q”r'e%iy‘éﬁé’aﬁ Ort el99en 4o Aoz faRkend. S0RH: GONHz, O
3 ot GGl ioa 1S Dheterbbr 0k €C4-Gaalkyiansphenyl,
(Cs- %gf{%{:l'?;m af% ﬁfggﬂll; heﬂx%ié@%)‘&&ﬁg&llﬁyl [(Q%Cﬁheterogryl or (C3-

h |
Contlop ot UM PRINLES of Subofid SRMOnsrsprgfezed Ry s O
haloddrpw}) dé% oK VO QOTHILC ONH N -OLCH1, - plsify, c@fc )alkylene phenyl, (C3-

9-anti)-7-amno-3-(di oxo-th bicycl o
Cg)cﬂdlﬁakyewﬂdr@nyélkil phéhworl(G)@qu)‘oybldaﬂM Zbl).rmsnbstltuted or
, 3-dioxide, 15 their stereoisoneric and/or tautoneric
subsﬁtuteds and/or their pharmaceutically acceptable salts
thereof. In any enbodi nents of the present invention
one or nore or all of the groups contained in the

MostGRERREA I Rfallyp rrﬁé‘ﬂhgl EtbylICpd %ﬁﬁ'ﬁﬁ?ﬂbbi&/l OiEoB@@h cyclopropyl

ot her have any of the preferr nore preferreéd

cyclotﬁﬁﬁ}l ¢yoldpanted cgdbpropylimethyiend, isopgopyipgysiptinilénesd

bove or any one or sone of the specjfic denotations
tetrawqrefwamél tedratydeeryragyh HEeBﬂfqrrPeﬂZMhs of the groups
and specified above, all conbinations of preferred
definitions, nore preferred or nost preferred and/ or
Rg meyewe bound émanyicaton dteinmof thesahg éeiuding tthe ppsitisarwhere the linker
invention. Also with respect to all preferred
grouphiisdonpdt s t he i nvention 25 includes the conpounds of
the formula (1) in all stereoisoneric forns and
m xtures of stereoisoneric forns in all ratios, and

As exdifiplesifopthEseashbedimentgcRg s AEtRylsethys -prbpgid wdb%pg’l €phenyl,

substit ut| on pattern is nunbered according to
rul es: WO 2009/ 1 PCT/ EP2009/ 004393 33 OH

/\/ {] ) o~ OMe *\/]\/OH

b ’ H

O

0
*AN/\/OH *)J\N/\/O\

*/\/\OH H H

b

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

In one embodiment of a compound of formula (I) R14 and R42 are independently of

each other

H,

R,

(C1-Ce)alkyl,
(Cq-Cg)alkylene-R’,



The terns isoqui nol one and isoqui nolinone are used
synonynously. All references to "conpound(s) of
WO 20as@9y 1 )" herein refer to conpound(s) of tPEI/EP2009/004393
formula (1), (11) (111la), (111b) and (I1V) as descri bed
above, and their pharmaceutically acceptable salts,
and/or to their stereoisomeri® forns, pol ynor phs and
sol vates. 5Physiologically functional derivatives as
descri bed herein are also included. Pharmaceutically
(C1-Cgratiyiend-©-6@4 {Gg)atkyonmpounds of the formula (1) mean
both their organic and inorganic salts as described in
(C1-Gg)alkndenarQsRPhar maceut i cal Sciences (17th edition,
age 1418 (1985)). Because of the physical and
C(O)&h’g(ﬁ:m‘?ﬂG)@ bility and 10the solubility, preference is
iven for acidic groups inter alia to sodium
C(OPBiRssi um cal ci um and ammoni um sal t s; preference is

C(o)gjg(g{’lcf]szg#g??%ivg%%?pps inter alia to salts of maleic

_ _ succinic acid, malic acid, _
R’, (CRAICHAIKY a8d {C11C4)RIKyRaHe arl Gnafstitutbd &r eGBs@tutéd.aci d,
sul furic acid, phosphoric acid or of carboxylic acids
or sulfonic acids, for exanple as hydrochl orides,

hydr obr om des, phosphates, sulfates, 15
In a prefereedbembogimentof 2 cempasind affermyladl) Rt @rdd3(2 are

. f unpr at es, | gt es, gluconates, and salts of am no
'ndeeﬁﬁ3§§%v536ﬁ§363 f" bases or carboxylic acids. The
H, Ppreparation of pharmaceutically acceptable salts from
conpounds of the fornmula (I) which are capable of salt
(C1-€e)aleli on, including their stereoisoneric forns, takes
| ace in a manner known per se. The conpounds of the
«2T£8¥WMQﬂKﬂQ formstable alkali metal, alkaline earth

<C1-62@?€¢|$é%§éa$@é>:§§&ﬁ'ag&i§Sf E)igit des. carponates

C1- GBI CEGTIRBRIAN 5" O e ot oy amne
*axalth | ri et hyl ami ne,

-Gy eI COPEITBER BINIE O el e, Tor. e o

C1-Cysiend Ok MAnAr argi nine. Were the conpounds of
(C1 tﬁ?%r rf%lqab(lidyhgﬂ/e basi c groups, stable acid
(c1-@g)jjmw@me.@.(@:‘;-@@)mkql,so 25 be prepared with strong

acl ds. Suitable pharmaceutically acceptable acid
C(O)NHHC y €p)alkyt,soof t he conpounds of the invention are

salts of inorganic acids such as hydrochloric acid,
R11 apd Rz, degethepwitbghe N-atomde adtiel fieyrare, attachede fermia (C3-Cg)

sul furic acid, and of organic acids such as, for
heterogyalpalkyl @lPi ¢ aci d, benzenesul fonic, benzoic,

ekl i : : . .
wherS G Gy S5 A Bl {CH:CA RIS T Cbibidary.
B e s o e
salt. WD 2009/ 156092PCT/ EP2009/ 004393 34 Salts with a
rnaceuticalIéyunacceptable anion such as, fo

h
Preferfrﬁglyﬁhe,foww hetreardyldreupiin &a1sand Bi1ang Wﬁpﬁphnylheiperidinyl,
ey e ] MRS 7P o Rl el B S gl o

piperdgfgPt abl e salts and/or for use in nontherapeutic, for

exanple in vitro, applications. 5 The present
i nvention al so includes physiologically functiona

in a iRt PRITGER oSO BE AR LRt Qunlle (1B 18 (G 1-Coralkyt
(Ca-EBIEERAIR, YA MAEERCS/CHRVEIBIGH AT | 5110

npourd of ion, for
exanpl e an N-oxi de, which on admnistration to a
mamal such as, for 10 exanple, a human is able to
form (directly or indirectly) a conmpound of the
formula (1) or an active netabolite thereof.
Physi ol ogi cal |y functional derivatives include

Y a1 o Y a1 L, .
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30 WO 2009/ 156092PCT/ EP2009/ 004393 35 use of the
conpounds of the fornmula (I) and/or their
w@baeisweut i cal |y acceptable salts for the proPCIEPINI/004393
of pharmaceuticals for the treatnent and/or prevention
of di seases associ ated with Rho-ki nase and/ or
Rho- ki nase nedi at ed phosphor%@ation of myosin |ight
chai n phosphatase, i.e. for the treatnment and/or
preventi on of hypertension, 5 pul nobnary hypertension,
R4z iscul ar hypertension, retinopathy, and glaucons,
peri pheral circul atory disorder, peripheral arterial
H, occlusive disease (PAOD), coronary heart disease,

[ha pectoris, heart hypertrophy, heart failure,
(C14ﬁ§ghg i ¢ diseases, ischemc organ failure (end organ

(C3(%§€ﬁ&8£ ygrbrord Iung fibroid liver, liver failure,

ropa i ncl udi ng hypertensi on-i nduced,

ed, and diabetic
(€1 @‘9 'ﬁ’ ropﬁ@gg&cﬁgﬁg I "fai | ure, fibroid kidney, renal
C QlEIeHeo T4 -y dhstersdrgpn hypertrophy, asthma, chronic
(C1- )stk?uct [ G\gé pt}l%?mnary rgr sease (COPD), adult
(Cq- G@sﬂdyl‘eﬁea(@3-®8&)hetesacw:}tmkylne, t hronboti ¢ di sorders,
stroke, cerebral vasospasm cerebral ischenia, pain,
C1—Cq)@kylaaeﬁ(6ga(t7m)anﬂar n, neuronal degeneration, spinal
cord injury Al zhei mer' s di sease, premature birth,

(C1 %t)éli‘ﬁ’lﬂﬂ@ @y@’uﬁﬁb@'bﬂ, oendocri ne dysfuncti ons,

eri | erosis, prostatic hypertrophy, diabetes
(chégb( S@gﬂtrons of di abetes, netabolic syndrone,

wherBhBS AEFIB), (CEERIGRIRNE IS E0RRARHE Garcapstargeyeloato
(CoCHPNTSrE BHERPGBiFor diffiean of 0 gestive tracts

cancer devel opnent and
progression, e.g. cancers of the breast, colon,
prostate, ovaries, brain and |lung and t hei r
In anreyeasnarsepref@ted embddimentof a cooriound: oftfhemulaiént i on
e use of a conpound of formula (I)
R11'§H§P5(Eb%%ﬁﬁw¥g@@5trcalIy acceptabl e salt thereof for
R he treatnment and/or prevention of hypertension,
121
pul monary hypertension, fibroid liver, liver failure,
H. nephropathy, renal failure, chronic obstructive
" pul nonary di sease (COPD), cerebral 25vasospasm pain,
(C1-Ggatkyl, cord injury, erectile dysfunction, blood vessel
restenosi s, or cancer devel opnent and progression. The
(C3-Gg)eyelpalkyhvent i on furthermore relates to

(C1- GO L sl b tf&%ﬁt air éﬁ}??i‘&??ii:%h%ﬁht of at
| :

o ctfraﬁtmﬁr&?r%?p?h%e" WEB LSSt 30 1

(€1 084} BAGER BRI C2IT 1 &1 subst ances (or

(C1 (yﬁ %ceu 1l @‘)a?ﬁ%rtwes_(@r exci pients). The

be adm nistered orally, for
(C1—(§3 alkylehd-0- E Rylof pills, WO
09/156092 / EP2009/ 004393 36 tablets, |acquered
wherérat(bi]t-es)athd,t @h-Cahtyaticalkgl e(quJ«@@)alldytané §0g-Gghheterocycloalkyl,
gel atin capsul es, solutions, syrups, enulsions,
(Ce-Grypariare npsubstieiedser sutistituteds. Adni ni strati on,
however, can also be carried out rectally, for exanple
in the formof suppositories, or parenterally, for

More?&%ﬁ%a%%gt ¥;?P?éﬁt%@)éfu§’| a Scrljlnja(relct/r 8; sol utions or

i nfusi on solutlons, m crocapsul es, inplants or rods,
or percutaneously or topically, for exanple in the
formof ointnments, solutions or tinctures, or in other
ways, for exanple in the form of aerosols or nasa
sprays. The pharnmaceutical preparations according to
the |nvent|on are prepared |n a_manner 10 known per

r = g,
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Carrier substances for soft gelatin capsul es and
WQeapasiddri es are, for exanple, fats, waxes, BEREBWD9/D4393
and liquid polyols, natural or hardened oils, etc.
Sui tabl e carrier substances for the production of
sol utions, for exanple inj ectd’on sol utions, or of
enmul sions or syrups are, for exanple, water, saline,
al cohol's, glycerol, polyols, sucrose, invert sugar,
R12 @ Hc (S ¢-Celadiet ab(@3-@d)eyclealkyl @iereibl (€ 120 ¥alkyli®1(C3-Cg)cycloalkyl
substances for mcrocapsules, inplants or rods are,
are dnaubshituted er subﬁdh@e«bmefefalgjyymwbsiltatad:l and lactic
aci d. The pharnmaceutical preparations normally contain
about 0.5 to about 90 % by wei ght of the conpounds of
In a fither @mbbdiment RANAS M ahBei r phar maceutical ly

acceptabl e salts and/or their prodrugs. The anount of

R12i$H, ¢C§iCwalkyboe(l $0g)ofclodieyrl or mula (1) and/or its
pharmaceutically acceptable salts and/or its 25

whereino (C 4§36)alkyt be(@hfigleydoalkyldreprresubstituteds nor nal |y
is fromabout 0.5 to about 1000 ng, preferably from
about 1 to about 500 ng. In addition to the active

j | S e rqula (1) and/or their
MOSEIE%F%E%@E%C%? g}gc%gd—?t;bl e salts and to carrier
subst ances, the pharmaceutical preparations can
contain one or nore additives such as, for exanple,
As ekanptassfor the beforg maentinetad enibodtm@ﬁlsuﬂﬁ hcarR fp aregtindependently
agents, stabilizers, enulsifiers, preservatives,
fromsgsétather, iydeegen, anethyl, fethyloptapyk isepropwl Bzeethyl-butyl, 2-methyl-

ool AT, S AR BT 8 Floon: s

from3heé igpolip E:oﬁ#lkﬁrﬁgébg the osnotic pressure,
2009/ 156092PCT/ EP2009/ 004393 37 coati ng agents or

anti oxi dants. They can al ontain two or nore

the forpu a &) and/ or

I cal |y adf bl eFsal t s.

i cal*prepa on cont ai ns
dla (1) the™s

i ndi vi dual conpounds can a| m'at a specific overall

pharsacol ogi cal profile he 5 pharnaceuti cg
pr € at i on. Foy\ exanpl e| ghly ent cy d
. W hortg/@ration 3f—dction be cornbi ned wt%
acting conpound”of |ower fotency. The

erX|b|I1ty permtted with respect to the choice of
* Substituents in the conpounds of the fornula (1)
al | ows aygr eaqt deéf\bg/6§£trol over the biological and
prop@rti

hysi co- cal s of the ounds fifus
\ | ows the %el ection ¥~Nuch desirgd 10 conpounds
rthernore,gjn addition \o at” e G of

the forrmula (I') and/or its pharmaceutically acceptable
salts, the pharmaceutical preparations can al so
contain one or nore other therapeutically or

The psteprk (A denoies whare theebond issconnacted ththe Nsatom ofthe amine.
conmpounds of the formula (1) the dose can vary within
wide limts and, 15 as is customary and is known to

In orid @mpBiiphentaR 3 issHia? (B9 - §g)dll6ﬁ whichh€ un8dbsftitttedd or optionally
conditions in each individual case. It depends, for

substitideq, rapreoprefembhpRa ifis ¢ oo (@pDaakkyh nvystprefanablipeH. Preferably,
nature and severity of the disease to be treated, on
the alky isvoasubstitutede schedul e of administration, or on
whet her an acute or chronic condition is treated or
whet her prophylaxis is carried out. An appropriate
dosage can be established using 20 clinical approaches
well known in the nedical art. In general, the daily
dose for achieving the desired results in an adult
wei ghi ng about 75 kg is from about 0.01 to about 100
ng/kg, preferably frontabout O 1 to about 50 ng/kg, in

~ A a R




Compounds of fornmula (1) nay be made in the follow ng
manner : Conpounds of the general fornula (1) can
Wh200ads®obl ed from a suitably substituted 5i soRCH/ERI009€04393
noi ety and a suitably substituted cycl oal kyl am ne
noi ety. |soquinolines and isoqui nolones like (i) or
(ii), bearing a useful resi R for coupling in
6- position, can be obtained by a wide variety of
nmet hods, for exanple reviewed in Alvarez et al.
In on&entyodimeht &yacbapoundisfFormibla (Hthed36ycuslfa@aRdWih Kilis
references 10 cited therein. |soquinolines can al so be
selectedhfvemttbe group ©bqui nol ones by net hods described in the
literature e.g. WD 2007/012421 or WO 2007/&12422 ke
conver3|on f a suitalil e i soquingline intoithe
correspondl g N- oxi de; wi t h an oxj dati ng aoentsllke N
drogen @e aor-net achl or o-per benzoijc ;aciyd and

bsequen chl g
-0 l AOr OUB
oy 15 chl ori e fs oped by di spPpacenent ther .

rlvatlv
chlorlne by an al cohol under basic konditionllike
i um et hoxi de in t hanol or conversion into the

Wh'cﬁéﬁ F'é%‘ﬁb?ﬁ'&'tﬁﬂ osiqptiongly,sHBSYHEd BY Rer exanpl e
t { th { at {
o o AFEHTRPAITEAT B M o

hydr oxyl -group in 6-position of (ii) can be |iberated
at a suitable stage of the synthesis e.g. from
In andtheaembaidiméntofca corpoundi dffo@RtlanBtthe adaneantant iforened with Rg
with lewis acids |ike alumniumchloride or boron
is selected foom dlee graup ok f urt her nore under st ood, t hat
2H-i soqui nol ones can be converted into suitably
prot ected 1-al koxy isoquinol ones by a variety of
: ﬁag. treatment of the correspondi ng
ghpnes with al kyl ating agents |ike benzyl
fle or nethyl iodide in the presence of a suitable
' er carbonate or triethyl amne in a 25
apte h p like toluene or THF, or conversion of
8 d 2F+|soqr%gflones into their 1-chloro
derivatives by t ment with a chlorinating agent
I i ke phosphorous oxychl oride, followed by displ acenent
~of the chlorine by an al cohol e.g. under_basic
whichcig iisubstittited Reoplienally substityadiey residiesBgol . 1t is
understood, that residues R3, R4, R5 R7 nd/ or R5
Preferably.dhe higyalis Phadarpapianedsi ypsuRstied (n ﬁg‘%ﬂat erials
for the synthesis 300f the respective isoquinoline or
i soqui nol one or can be introduced at a suitable later
15  In oneeadmdimgnt the addrgetanie formed hasithe following rstructure
chl orinati on and subsequent replaceqﬁﬁs f said
halogen by met hods wel |l precedented mPa2literature
; WO 2009/ 156092PCT/ EP200Q9/ J04393 39 exanpl e
\Si ng appropriate
yor oni ¢ aci ds,
esis for a

10

Hartwi g Buchwal d coupl
s and coupling partners

r anilines. One poski bl -\,‘,-
d R N substituted i soqui mel\i none (v) is 5
descri bed bel oW I'1? apxrypnpl ary fashi on, buix®pgs not
limt the present invention. The cycl oal kyl am ne

${i tuted isoqui nolinoneg {Ter exanple conmpound v)
synt hesi zed via a V
i ng general schene ‘

of met hods. The
rates sonme of the

efars |l e ways to access the U|noI|nones but does

not ( NthERﬁ)%esent mventkon DNR

6- Fl uor o- i soqui'hqlxxegs (i) or exanpl e subgtxdyusred by

R3, R4, R5, R7, gnd/or R8 being 15 for mstg(n)ée)w5

independently fron1each ot her substituents |ike

hydr ogen, al kyl, al koxy or halide, can be reacted with

suitable R11/ R12 substituted am no al cohols wherein

R11/




WD 2009/ 156092PCT/ EP2009/ 004393 40 R12 are

i ndependently from each other for exanple hydrogen,
wW@RkMyhs5@2 a protecting group |ike for exanpl e BUIEPR2009/004393

Cbz in the presence of base such as DBU, cesium

carbonate, or sodium hydride at tenperatures ranging

from anmbient to 100 C to gi v89the correspondi ng

derivatives (iv). Optionally, this conversion can

al ready be 5perforned at earlier stages of the

syqqppsRs (e.g. by reacting a suitable internediate).

| t Wind®rstood, that this may require in case of

gen of the isoquinolone noiety by suitable

ds, like reaction with suitably substituted al kyl
or(penzyl halides in the presence of base. 10
L \natively, the am no al cohols can be coupled to

6- hydroxy {(XXejui nol ones, such as (ii), under inversion
t he droxyl bearipng carbon center, of conpounds
which tsléﬁ‘sélibﬁ{‘)me% Pt ARHORAIM Bsdituted by fQSQHetsal%
protecting group Q or unprotected, via a Nltsunobu
reacti on using triphenyl phosphi ne and
A prefirfed BhbeRiith6Af SIAKE| RiPRarstafB fafmed with Rg is a residue having the
di et hyl azodi car boxyl ate or diisopropyl azodi car boxyl ate
5 formdla a suitable solvent |ike tetrahydrofuran, or
tol uene. 15 The products like (iv) obtained via these
' can then either be liberated to give conpounds
(v) or, if a suitable amno functionality is
be reacted with suitable al dehydes or ketones
oresence of a reducing agent |ike sodium
DiRoiR 4y i de, sodi um borohydride or sodi um
cyanobo-ohydrlde In a suitable solvent and in the
presence of a water w thdrawi ng agent |i ke nol ecul ar
S|eves[@5 a 20suitable ortho ester. This am no group
may have to be |ibefXXlgd in an initial step, |ike for

a cidi.c f Boc urt hernore an

Parti ST B BpBenss Ol Eidhie Ayt dBiHE T i 1 h o

suitabl e acid chloride ijn the presence of a base |ike
I am ne or Hunig's Base or by reacting it wth
{abl e carboxylic acid j ¢ presence of a base
) r/i et hyl ami ne or Hiini se and a coupling
i ke EDC, 25 PyBOP .iLL In case of use of
prote AN 2nol ones, cl eavagg @f used
prot ectd on rgngULR is required toJi brelr d?’ez”t he desired
i soqui 8ol one (v). This liberatios, however, can be
perforRed before or after the re@yctive am pation
step, dépending orfX¥@).nature of ?he used dXadbyee /

gbr om des, phosphates, trifluoroacetates, sulfates
Nk RS, R.The salts obtained can be converted into
orresp6h&%u;free base by WO

2009/5156092PCT/ EP2009/ 004393 41 either subjecting them

to 'FQ exchangegigpgnatography or for exanple by
al kal i'fne aqueou at ment and subsequent extraction

10  The ¢/ fRd %ﬂé‘n%%%’érﬁe% Eﬁtﬂbcﬁo%%é{ﬁﬁhé rbéubﬁe& QUch 538l BxARpIYin the

tert. ty et er oroform ethyl acetate or

structusespr opanol di chl oromet hane mi xtures and subsequent
evaporation to dryness. 5 The cycl oal kyl am ne
noieties |ike for exanple (iii) can by synthetized via
a variety of methods. The follow ng general schenes
illustrate some of the possible ways to access the
am nes, but do not |limt the present invention. It is
within the abilities of a person skilled in the art to
replace the exenplary conpounds shown in the schenes
10 and exenplary reagent glven in the text by

o o, I L, o I T o a
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di ketal or oxidation of a suitable al cohol precursor
to a correspondi ng ketone by 20 reaction with a
W@ enovamdoe2 oxi di zi ng agent |ike for exanpl e manBEREP2909/004393
chrom um reagents or hypervaltent iodine reagents.
(iv) can then for exanple be_converted into am nes of
type (vii) by reaction with 38 anine Iike anmoni a,
benzyl am ne or ethyl amine in the presence of a
reduci ng agent |ike sodium cyano borohydride or sodium
ohwdri de, possibly in {he presence of a |lew s acid.
iii) can be obt or 25 exanpl e by

C .
t of (vii) ﬂ = %} conditions |ike actone
ochloric acid or \-h golls acetic_acid at

rf%gerature. The kete 1Az be convert ed

reductive agents |ike sodi um bofohydride in a suitable
sol vent Nﬂég t hanol , et hanol Ry THE. WO

2009/ 15609 EBPA09/ 004393 42 (x) Schareeinzluded.

i nstance, the hydroxy functionality of a conpound
(ii1) can be converted to a thiol 5 via a Mtsunobu

In anbftif lenfbodifien? Rgogafiraith RQ9 &@ﬁfﬁhﬁﬁhe &tdtn form a (C3-
cl eavage with a suitable base, |eading to am no

Cg)hewirétycisalkfl vilyipk id fused ldrasohrideted as @aspirocgélicering system to the
coupling to suitable isoquinolinones under useful

cycloalkyt tesidue tonfitinn @ nesitdué of ther formausl e in a simlar
fashi on as descri bed above in scheme 1 for the
coupling of (iii) - then be used to obtain conpounds

I) with the linker unit L =S - or

oxi di zed via 10 net hods known to the

in the art to the correspondi ng

ith the linker unit L = SO and SQ2). The
J\pg am nes can be accessed via a reductive
dtion s ﬁi starting from ketones such as conpound
(Viii) using %Ii(t)@ﬂ)e amnes in the presence of a
reducing agept like sodiumtriageto bor ohydr de, .
wherGBeai g pRIm i Raib Sk e Sl sUPSRINRY he Fesidues Ro:
the presence of a water w thdrawi ng agent |ike
nol ecul ar sieves or a suitable ortho ester. WO

Exani$1e9 ol rei@zeXForisdpPRAGRPR 143re( Vi )
L

In one embodiment mis 2 and s is 2. In another embodiment mis 3and s is 1
In a further embodiment mis 2 and s is 1. In still another embodiment mis 3 and s is 0.

In yet another embodiment mis 4 and s is 0.

In one embodiment of a compound of formula (I) nis 0, 1, or 2. More preferred, nis 0
or 1. Most preferred n is 0.

In another embodiment L is O(CH,)p. In a further embodiment L is S(CH3)p,
S(O)(CH2)p or SO2(CHy)p. In another embodiment L is NH(CHy)p, N[(C1-
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One option to introduce residues Rg in a-position of
the amne is to react a suitably 5 protected ketone
WO pM0e/15609) with an ami ne source |ike anmoni a aPCI/EP2009/004393
suitabl e organonetal lic reagent |ike allyl boranes in
a suitable solvent. Another ogption is to react
protected al cohols (xii) witBla reagent |ike
2-met hyl - 2- propanesul fi nani de to a correspondi ng
sulfimne (xiii) which can be further reacted with a

ce)alwucaabm th@egxg{?mfiflkwl\fgegmmum m)aakwten%arm(mﬁz@p or N[(C+-
Cs)altm?gﬁ?@s 6 " r@@wllﬁpgktﬂ W&g]rmégqﬁz)édmghb %Fv'cﬁg%ﬂ being

moregiplefeif ?\3@&% Sed NitasCRIalky RENICAS: aRIGE BBR BrErably NCH3 or
NCHSEHS i) beir%icfm@% brdfr@d M hiphref %CéthB%m‘?er& L RYO(CHy)p.

conver I'mg =t he a 0 an acy
preR 1; B (c19,)BIRN fubBleremBalibentlL is NH(CH,)p.
In a"f%m%@ [ etrg\r(?!‘e%rﬂlt)gcrlll)ﬁferﬂh %raﬁt; gﬁd su sequrent re'actr?"!on|s (CHa)p
Mostiréferred lais Oc SsanMidewith Kebsindiaspesialld preéferredsui t abl e
sol vent and subsequent reaction of said acid chloride
at elevated tenperature to give the correspondi ng

Preféré&?ﬁ@l@@ g, 2M8t 8hnforé préfelrfedPd oF 1Winith (RbésingtraBbtpreferred;

al cohol 1i ke benzyl al cohol to gi ve the correspondi ng
car bamat e protected am ne. npound (xvi) can then be
furth 6 PCT/ EP2009/ 004393 44
More gipfetgibly. € gfnggr N%&%%i%’ i 8%§t ective groups that
nay still be present in the products obtalned inthe 5

oupling reaction are then renoved
Ina faﬁbeeem edimen the,piapert mvemttorbtﬁl@teséeampwgn@ ehigrmula (1)
oxycar bonyl group which is a
selec'ééhoﬁgf:r{tlh‘etgr?ﬁp%o% rstgrr?a?@rfn no group, can be deprotected,
6-(4-Amiro-adamantared -yloky)- I—bblommmlsg:qmumlmby oheeat nrent

h fl f
6-(4- Rl A8 o-RYATERGR I Iake ChIte ko RIS 08k o
6-(4- AR5 245D AR Pbicat %ﬂ(ﬁgﬁ%%ro-@mgeaumbnn axdghs] on,

sion I'nto a maceuti cal accepta
6-(4-Aadino-drmethyl-adamantaf- 1aylomyr)p?)1¢htbrof2H-im)q‘lmohml-h-o(nle)

6-(4-fins-Arohety-B3emeian o BkY PoRB ARy -one,

6- (4-Aﬁfm14t@d3prbbﬂ éd&rﬁahenu)ﬂdaty)gfgﬂggt&ﬁzﬁggbe@.ﬁonm-one

6-(4- Banzyla@mwgdam@tnmmﬂyym&y)p?@bl@m@ﬁ lseauinalio-t-pose

6-(3-Alin BflaM B b e 8 sy R i NE Chods such
6-(5-AmirNd h&hﬁthé@QLﬂﬁxy)Chbﬁlﬂib%Wlr(dhni‘-ﬁ‘baese

Khase hi gh performance |iquid chromatography (RP-HPLC)
6-(5 mlmﬁeam?étt%asylexy)s%m@tavl - Ig%éaol"f droN8canpl e, on

{107 $oxebfLtiy 3. RSP RSN ool n A e Pone.
6-{[(- 3mmhb€3¥ﬂtd |?b|c?ﬂo[3v$)1]m9tgd]axypd choroammtmmr'] ! 'I llieri(ﬂl—l)g)rae
conpound of t ention. Exanpl es ol.l owi.ng.
6-{I(7ERmM-auiaxorBiE) B COh 3, P oR SET I st elin-1(2H)-one,
3,3-dRhERE Yr invention and are part of the present
I nvertion. 25
6-(1-AzBspirg[doS)det-8:yloxy p7 &Hionme2 d-isequjooliel ione, (1) WO
2009/.156092PCT/,EP20 9/004?93 45
their steremsomenc and/or tautomeric forms and/or their pharmaceutically acceptable

salts thereof.
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7- Chl oro-6-fl uoro-2Hi soqui nolin-1-one (prepared
according to WO 2007/ 012422; 52.2 g) was dissolved in
Wapef13eop) . After addition of silver carbonat ePCIBBE2089/004393
g) and benzyl bromide (40.6 L), the m xture was
stirred at roomtenperature overnight. Another 6.2 5
nL of benzyl brom de were ad¥d and the mixture was
stirred at 70 C for 2 h. After cooling down to room
tenperature, the reaction mxture was diluted by
In a fadicert emabodimeintla cdmpbbnd ofifatadla (hnislsélectest rdmothergroup
celit The filter cake was washed thoroughly, the
con&g’qwgglﬁfc | ayer was evaporated and subjected to silica
. C . Al A utyI
cis- 6 Ao AR AR B0 Yoy LT R R TR el o
trans E-(&Amino-(anamardanmyloxﬁe?@tumd -2Hssoqubr®dint 1 {dVleH+) 15

617 S BEH R A i o33 sTon Mot £ RR e isdRyinglin-1(2H)-

one, I N tetrahydrofurane (175 m_) After addition of silver
carbonate (41.2 g), benzyl bromde (15.3 g) was added
6-{[(7erngmuP-syn)-Traminox3-oxabigyclof3 .3 tlaandrwioNygfit-chivraisoquinolin-1(2H)-
one m xture was heated to 70C and anot her 3 nL of benzyl
' brom de were added. Heating was continued until no
6-{[(7EEnd b\ 8rarit)Lemin 2 B-thRibicYeHs]8\3 tinohh@ yABxy % chiofoigdguinolin-1(2H)-
taken up in ethyl acetate, filtered over celite,
oné, evaporated and the residue was taken up in little

AT 0355 3L BRI SRS A A hbin 1

one, ér?d The not her | i quor was concentrated and
hed on sili

64[0@@5? ) F2aming,3 ﬁﬂw&@e%@&vﬂo Bg‘ltlgeggﬁwfé@& -268. 1
chlor Q/ﬁgﬂ'hohﬁlﬂ Ij-lybné | f8xiagamant an- 1- 01 (3) 5NH2

roxy -adamant’anone (3.0 g, 18.1 mml) was
their shessm$omaeéric mnd/crdhutaneerioforarsnamd/ar theimghararadeutically aéceptable
. 180 nmmol, 10 eq.) and stirred for 15 mn at room
salts [HSWB% ature. Then,
2-allyl-4,4,5 5-tetranethyl-1, 3, 2-di oxa-borol ane (5.4
m., 28.9 nmmol, 1.6 eq.) was added dropw se. The
In any emhadimentscefithe mesermmveretwrr one g morgtorrallovhthe groups

contal AL MorkoForkari BB LR ndEhalBREN, BrBAFH by pave any of

the pR¥féped anheek pidigied oo Phodti preferfdddaeffitihs bPtha grbups specified
4-al lyl - 4-am no- adamantanl-ol (3) as a _m xture o

above)pg ank oaefirsemeof the sperifie genatationgiwhigh/afe,egmpyised by the

deﬂniﬁs’ﬁ_f ﬁ% Q??J?%]sno X Géecgﬁé* Q)gvewall gﬁmbmaﬁgﬁs of preferred definitions,

more preferred or most preferred and/or specific denotations being a subject of the
present invention. Also with respect to all preferred embodiments the invention
includes the compounds of the formula (I) in all sterecisomeric forms and mixtures of
stereoisomeric forms in all ratios, and their pharmaceutically acceptable salts.

Isoquinoline substitution pattern is numbered according to [UPAC rules:

4 5
3 | AN 6
N. _~ 7
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A solution of 4-allyl-4-am no-adamantan-1-ol (3, 3.6

g, 17.4 mol) in nethanol (50 nL) was treated with 50
WOorgoafised@®s pal | adi um on acti vated carbon and tPEI/EP2009/004393

m xture was 20 stirred overni ght under a hydrogen

at nosphere (1 atn) at roomtenperature. The catal yst

was removed by filtration, ahdl the filtrate was

evaporated in vacuo to give 2.8 g of the titIe

conmpound as diastereoneric mxture (4). R 0.21 mn,

The térmiS isuquir(dindnadd %oq@ablmﬁmdamd mr@/n«iMW)
pr opan

o B BT o e o o
form%f% gl‘)*f(nl‘f mgg,%@@andsm thQ g%lsg:ﬁﬁ&? 2BV B i raceutically

acceptablecsaltsh angior do thxihgleradisamgricxpims daohgmioaph<L and solvates.

Py sl R o el S BSp 5 B  Sahe g
eq.) and 2-net hyl - 2- propanesul fi nam de (454 ng, 3.74

mmol, 1.05 eq.). The resulting 5 m xture was stirred .
Pharmacewtically @sceptableisalisdf compaunds ofithecfgseuda (I) mean both their

organ o8 Tnot P ot Sirgl 1 T Bing QR PRt Stiences
(17th feldhttdﬁ fp@gbhﬂﬂm 988)). Becalbé of thd physiedleantPehemriaeStability and
et hyl acetate, the aqueous |ayer was separated

the s@nalllbs(wgf@rwq i divernfaracidia@roups inderealiarigesedivim, petassium,

calo B 488 A, 4B o e B 5 BBl AP e to sas o

malelbldcidi famnoumd (Suecinit acid2midicraoid, (té’ﬁhﬁodcﬁi) mé¥ykalfedic acid,
2- Met hyl - propane-2-sul finic acid

hydrOf:lefic@q'd b'iH'éJI”C(ﬂ%tHﬂﬂSPQPT'EI%‘PF%%/? f carhrxyiin acidseh sHlfonic acids,
for eénﬁé&hy:’ﬂﬁoélﬁbnagﬁs {%Ho?ﬁ\d@g 0phosphates, sulfates,

propane- 2- inic acl
meth{:rﬁequlfenatdwlapbtaiesrdadyntes|maleate:s>;yl)marates, malates, gluconates, and

salts BhATHR ApHS oAU Bones Ahserbolia 40y hec PRRERIeoly

pharrﬁé’ééﬂtlc%ﬂy Qf:c%hﬁﬁlé é@&nﬁéﬂn%ﬁrﬁ%@r’idéﬂ& fhi f@hﬁhléydl) ﬁhf&.ﬁrare
eq.) precooled to -

capableaxftsalirfommn mmluﬂlggéthem\s@ereptsomrm tommuSotahes place m a manner

know er %E%W M X ftB% g%ﬁ]v\ééﬁj‘ﬁhé?tﬁe%qlhmetal alkaline earth

metalcbreadtwn@lm SUbstdutedamnasifluisaltsoRith basicfenhehes sidh 4€£d
for further 2h. The reaction was cooled to 0 C,

hydroxidasc ratbanates. digarbenales alcgholstes andraanmneaqg@@wmc bases, for
examw?tﬁgll l&'tr‘?é{ QHlﬁg &Yﬁh?l\gﬁcr Ugfeltﬂ ﬂgnﬁggtnethanolamme,

ted un r vacuim
trometarmof oediskbasid amcgabndshfwmnmlamyné corputleihé or.akginghe. Where

the cc?mponr}r(ledst o} tlhe 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. The hydrochloride salt is

a prefered salt.
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WD 2009/ 156092PCT/ EP2009/ 004393 48 conmpound (6) as
di astereoneric mxture. Rt=5.19 mn (Method 4).
w@eiess@! nmass: 462. 2 (MrHt) . PCT/EP2009/004393

4- Phenyl - 4- am no- adamant an- 1- 01 (7) 5NH2 To a

solution of 2-nethyl-propane-2-sulfinic acid

[5-(tert-butyl-di methyl -si | afI oxy) - 2-

phenyl - adamant an- 2-yl1]-am de (6) in 2-propanol (10 ni)

was added 1N hydrochloric acid (5 nL) and the m xture
Salts with sspharmeacetticaiip imaecestableuarion stch asofqueetamnple

] conversi on was Chl eved. The react m Xt ur
trifluolgageate ke ss e ¢iRpg w@tefn@.th framn Edﬁé inyEiation guseful
intern%ﬂ?&%%ffg@?%?%ﬁgﬁgﬁ’l% i lﬁdé‘ﬁph of 'pﬁ%ﬁn‘éﬁeﬂﬂ@él@ aQ:E@p[Eble salts
and/od fqrheseyih- rrbrﬂhnerapeatie,rfane;amplenln \itFp, appllaaftlons
hydrochloride. R = 0.33 min, 0.85 mn (Method 3).
Det ected mass: 227.2 (MNH3+H+) The fol |l ow ng

The pPé§éil+f Sriventidhealsy méllﬁfészﬁﬁyﬁéloglcéllwﬁﬂwcﬁi‘on%l ééﬁ@étﬂlé%%fsa
as their 15 hydrochl orides as described for the

compgym oéfarmuta (1. Aphysiolegicaliyfunctienal\deriyatipe.@s-used herein refers to
any pseiploBlcalf foSratat devivative of 2 RSt foamuR o he

mvenﬁ*@m dbr éﬁ@rﬁgle(&) Nabgideh@hicts o atmigistration & 8 masgedltsuch as, for
roduct Chenical Nanme [ MtHH] Rt/

m
examp,@; nd]yman iahlettafom (direetly. origdirectiyy a compE)und ]of the formula (I)
or an active metabolite thereof.

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
stereoisomeric forms, which include racemates, enantiomerically enriched mixtures,

pure enantiomers and diastereomers and mixtures in any ratio 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
(I), they may all, independently of one another, have the stated meaning and be

identical or different.

The present invention also relates to the compounds of the formula (1) and/or their
pharmaceutically acceptable salts for use as pharmaceuticals (or medicaments), to the
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use of the compounds of the formula (I) and/or their pharmaceutically acceptable salts
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.

In a further embodiment the invention also relates to the use of a compound of formula
(1) and/or a pharmaceutically acceptable salt thereof for the treatment and/or
prevention of hypertension, pulmonary hypertension, fibroid liver, liver failure,
nephropathy, renal failure, chronic obstructive pulmonary disease (COPD), cerebral
vasospasm, pain, spinal cord injury, erectile dysfunction, blood vessel restenosis, or
cancer development and progression. |

The present invention furthermore relates to pharmaceutical preparations (or
pharmaceutical compositions) which contain an effective amount of at least one
compound of the formula (I) and/or its pharmaceutically acceptable salts and a
pharmaceutically acceptable carrier, i. €. one or more pharmaceutically acceptable
carrier substances (or vehicles) and/or additives (or excipients).

The pharmaceuticals can be administered orally, for example in the form of pills,
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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 (I) and/or its (their) pharmaceutically acceptable salts
and/or its (their) prodrugs. For the production of pills, tablets, coated tablets and hard
gelatin capsules it is possible to use, for example, lactose, corn starch or derivatives
thereof, talc, stearic acid or its salts, etc. Carrier substances for soft gelatin capsules
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 (1) and/or their
pharmaceutically acceptable salts and/or their prodrugs. The amount of the active
ingredient of the formula (I) and/or its pharmaceutically acceptable salts and/or its
prodrugs in the pharmaceutical preparations normally is from about 0.5 to about 1000
mg, preferably from about 1 to about 500 mg.

In addition to the active ingredients of the formula (1) and/or their pharmaceutically
acceptable salts and to carrier substances, the pharmaceutical preparations can
contain one or more additives such as, for 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,
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Furthermore, the compounds of the formula (1) can be used as synthesis intermediates
for the preparation of other compounds, in particular of other pharmaceutical active
ingredients, which are obtainable from the compounds of the formula |, for example by

introduction of substituents or modification of functional groups.



10

15

20

25

30

15 nL of THF and 109 ng of sodi um borohydride were
added at 0 C. Stirring was 20 continued for 2h, then
WO pWINE®e2 i on m xture was acidified by additi oPCHEPZ2N/004393

HCl . The reaction m xture was extracted three tines

with ethyl acetate and the conbi ned organic |ayer was

dried over sodium sul phate oSy evapor at ed. The

resulting oil was subjected to HPLC separation to give

463 ng of the desired product as a cis/trans m xture

along with 119 ng of the cis derivative (13a) and 10

of e trans derivative

Compﬁwﬁﬁ%@lﬁﬁﬁmwgmqug@twq"fmg mEpRery = 1. 37

mn (Method 3). Detected mass: 302.3 (M-H+). 13b Rt =

1.39 mn (Method 3). Detected mass: 302.3 (MtH+);
Compolals(af4he gemerahjomhule :(Ba)an/\be assemblEd/feoimi an sitatily substituted
. of .nmet ha gl and 15 s(]g?%Pd O(Bﬁgrcoal wer e
'soqumaea.m%*? 38 Wedsyeioakyl amyr RIEYnas

conti nued for 3h unt|I the reaction was conplete. The

catalyst was filtered off and the resulting organic 10
Isoquinglipes wad isaquinelened like (Yiordiis beangfa wsefulresiduedfor coupling in

rdu : :.O.6m'n t.hod _aDetect ed
6-posflch S5h perRyaini . e YBHER prlmIR (e rpygwed in
Alvaréz &t &I SefertedfBynthdsis 2006| 45066 1B3BUMRF 889008 dHd/Rferences
t he respective am noal cohol s (14b and 14) used for

cited thenein; Kpquinplisescaesalso be converted to isoquinolones by methods

descr@ieo n'g%%&%ﬁ@%&@@g%{@%ﬁ% %?IWU)Z&H' 01995 "Re' Snversion
of a shitdblleBsoquiholine inte hie)cmespmndm@lN oxide withsn oxitfatimgtagent like
ensi on. of sodi um hydri de

hydrogggqql)qarlg]xﬂg@épg%tagmoro @%pt?quz%slcggc@ Ftbpubsequent cpﬁversmn into the
corTe ey aud oY st atiG agent fhe b otpihops oy
chloride,nbilbwbd dyadispiadement of jhe étiloene dyian ahghbbmndifr basic condition

. at. roo V\D 2009/ 560 2PCT/ EP2009/ 004393
like s de r conversion into the correspondlng 2H-
PUHPE 0 TS NAND R &P

|soquﬂ=1bhﬁ’fézw fBﬂéxE éQfé@i‘tt@leH WithCarhafmiliri Alcetite (4 acédti® adid at
i met hyl acetamde (7 niL) was added and

elevatﬂd tuemnegatuae Iédmundﬁr@tpqsi thaldhethyidpexykaneep imGipositian of (i) can

be bR aF B Db SabB! 5 SHitpealice BrESHLERat i M A GhtEesponding

6- mel\h@iﬁ eetivapieewithWewrs Adidd like alurhiniin Thdride or boron tribromide . It is
i chl or onet hane and 2-propanol (3:1). The conbi ned

furthegingee updersieed; that 2Hdsegipaloags canthe cwa@rtﬁm@ep auitably
prote 8 ML RAFHAUNED) S YERUALIEL E bbimESTEY e
correspardirg ZHaSOqumofor@@k With éll@ﬁtur@mm tike bphyyl(KsbAide 0¥methyl
iodide Wéﬁg:ﬁ’ggé anoo%ﬁH' %a' 34 6] ﬁg%e;h%my?'t%%t"%y'ammfe in a
suitabhélé_hv)%f‘weltoi%ﬁ@ Br TMet %??:oﬁ%ersi‘cg'l Dethe g 2MBRBquihdortes into
their Behibraéwdienvatadsnioyntreatment! witly p-chlarinating- &ént dikg phospharous
oxychjrdr%qe(? f&%xvé"e”&%? d?‘sp?géjerﬁér?trw tﬁezc?hlorine by an alcohol e.g. under basic
conditions like sodium methoxide in methanol. It is understood, that residues Rs, Ry,
Rs, Rz, and/or Rg can either be incorporated in the starting materials for the synthesis
of the respective isoquinoline or isoquinolone or can be introduced at a suitable later
stage e.g. by halogenation like bromination or chlorination and subsequent
replacement of said halogen by methods well precedented in the literature like for
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6-Fluoro-isoquinolones (i), for example substituted by R3, R4, Rs, R7, and/or Rg being
16 for instance independently from each other substituents like hydrogen, alkyl, alkoxy or
halide, can be reacted with suitable R4/ R4z substituted amino alcohols wherein Rq4/
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Rz are independently from each other for example hydrogen, alkyl or a protecting
group like for example Boc or Cbz in the presence of base such as DBU, cesium
carbonate, or sodium hydride at temperatures ranging from ambient to 100 °C to give
the corresponding derivatives (iv). Optionally, this conversion can already be
performed at earlier stages of the synthesis (e.g. by reacting a suitable intermediate). It
is understood, that this may require in case of unprotected isoquinolones protection on
the nitrogen or oxygen of the isoquinolone moiety by suitable methods, like reaction

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

Alternatively, the amino alcohols can be coupled to 6-hydroxy-isoquinolones, such as
(i), under inversion of the hydroxyl bearing carbon center of compounds like (iii), either
protected with a suitable protecting group Q or unprotected, via a Mitsunobu reaction
using triphenylphosphine and dialkylazodicarboxylates such as diethylazodicarboxylate
or diisopropylazodicarboxylate in a suitable solvent like tetrahydrofuran, or toluene.
The products like (iv) obtained via these methods can then either be liberated to give
compounds of type (v) 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-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 Hunig'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 (v). 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 (v) 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
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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 cycloalkyl amine moieties like for example (iii) can by synthetized via a variety of
methods. The following general schemes illustrate some of the possible ways to
access the amines, but do not limit the present invention. It is within the abilities of a
person skilled in the art to replace the exemplary compounds shown in the schemes
and exemplary reagent given in the text by appropriate alternative compounds or

reagents or to omit or add synthetic steps when appropriate.

The synthesis of a cycloalkyl aminoalcohol (jii) is described exemplary in scheme 2 but
does not limit the scope of substituents in the present invention.

A cycloalkyl amine moiety (iii) can for example be accessed from a suitable diketone,
which is mono-ketalized to give a compound (vi) by treatment with a suitable diol like
ethylene glycol in the presence of an acid like p-toluene sulfonic acid. It is understood,
that (vi) can for example also be obtained by mono-deprotection of a corresponding
diketal or oxidation of a suitable alcohol precursor to a corresponding ketone by
reaction with a suitable oxidizing agent like for example mangane or chromium
reagents or hypervaltent iodine reagents. (iv) can then for example be converted into
amines of type (vii) by reaction with an amine like ammonia, benzyl amine or ethyl
amine in the presence of a reducing agent like sodium cyano borohydride or sodium
borohydride, possibly in the presence of a lewis acid. Ketone (viii) can be obtained for
example by treatment of (vii) under acidic conditions like actone and hydrochloric acid
or aqueous acetic acid at elevated temperature. The ketone can then be converted in
an alcohol (iii) by reaction with a suitable reductive agents like sodium borohydride in a
suitable solvent like methanol, ethanol or THF.
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Scheme 2

For instance, the hydroxy functionality of a compound (iii) can be converted to a thiol
via a Mitsunobu reaction using thioacetate and subsequent basic cleavage with a
suitable base, leading to amino moieties of type (x). These thiols can — after coupling
to suitable isoquinolinones under useful reaction conditions like for example in a similar
fashion as described above in scheme 1 for the coupling of (iii) — then be used to
obtain compounds of formula (I) with the linker unit L = S — or optionally be oxidized via
methods known to the person skilled in the art to the corresponding sulfoxides and
sulfones (for obtaining compounds of formula () with the linker unit L = SO and SO5).
The corresponding amines can be accessed via a reductive amination step starting
from ketones such as compound (viii) using suitable amines in the presence of a
reducing agent like sodium triacetoxy borohydride, sodium borohydride or sodium
cyanoborohydride in the presence of a water withdrawing agent like molecular sieves

or a suitable ortho ester.
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Scheme 3.

One option to introduce residues Rg in a-position of the amine is to react a suitably
protected ketone like (vi) with an amine source like ammonia and a suitable
organometallic reagent like allyl boranes in a suitable solvent. Another option is to
react protected alcohols (xii) with a reagent like 2-methyl-2-propanesulfinamide to a
corresponding sulfimine (xiii) which can be further reacted with a suitable
organometallic reagent like aryl lithium or Grignard reagents to give amines of type

(xiv), which then can be further derivatized.

Another option is to construct bicyclic or polycyclic carbocyclic acid derivatives
containing keto moieties or protected keto moieties like (xv) by a Curtius reaction, e.g.
by first converting the acid into an acyl azide by treatment with a chlorinating agent
like sulfuryl chloride or thionyl chloride and subsequent reaction with an azide source
like sodium azide in a suitable solvent and subsequent reaction of said acid chloride at
elevated temperature to give the corresponding isocyanate, which can be trapped with
a suitable alcohol like benzyl alcohol to give the corresponding carbamate protected
amine. Compound (xvi) can then be further converted.
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(xv) (xvi)

Scheme 4.

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

formula (1) can then be carried out by known processes.

In general, a reaction mixture containing a final compound of the formula (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 NMR, IR and mass spectrometry

(MS) can be used for characterizing a compound of the invention.
Examples
The following examples illustrate the various embodiments of the present invention

and are part of the present invention.

1-Benzyloxy-7-chloro-6-fluoro-isoquinoline (1)
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7-Chloro-6-fluoro-2H-isoquinolin-1-one (prepared according to WO 2007/012422; 52.2
g) was dissolved in THF (1 L). After addition of silver carbonate (145.5 g) and benzyl
bromide (40.6 mL), the mixture was stirred at room temperature overnight. Another 6.2
mL of benzyl bromide were added and the mixture was stirred at 70 °C for 2 h. After
cooling down to room temperature, the reaction mixture was diluted by addition of 1 L
of ethyl acetate and filtered over celite. The filter cake was washed thoroughly, the
organic layer was evaporated and subjected to silica gel chromatography (n-heptanes:
methyl tert. butyl ether) to give 27.8 g of the title compound 1. R; = 3.73 min (Method
1). Detected mass: 288.1 (M+H").

1-Benzyloxy-6-fluoro-7-methyl isoquinoline (2)

yZ F

N\l

o)

6-Fluoro-7-methyl-2H-isoquinolin-1-one (prepared as described in WO2007012421,
13.2 g, mmol) was dissolved in tetrahydrofurane (175 mL). After addition of silver
carbonate (41.2 g), benzyl bromide (15.3 g) was added dropwise. The mixture was
stirred overnight. The mixture was heated to 70°C and another 3 mL of benzyl bromide
were added. Heating was continued until no further conversion was observed. The
mixture was taken up in ethyl acetate, filtered over celite, evaporated and the residue

was taken up in little ethyl acetate. The formed precipitate was filtered off to give 3.0 g
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of (2). The mother liquor was concentrated and chromatographed on silica gel to yield
another 8.6 g of (2). R;=4.00 min (Method 2). Detected mass: 268.1 (M+H").

4-Allyl-4-amino-adamantan-1-ol (3)

HO

NH

2

5-Hydroxy-2-adamantanone (3.0 g, 18.1 mmol) was dissolved in a solution of ammonia
in methanol (7N, 26 mL, 180 mmol, 10 eq.) and stirred for 15 min at room temperature.
Then, 2-allyl-4,4,5,5-tetramethyl-1,3,2-dioxa-borolane (5.4 mL, 28.9 mmol, 1.6 eq.)
was added dropwise. The reaction mixture was stirred for 16 h at room temperature
before the volatiles were removed in vacuo. The residue was taken up in methanol
twice and evaporated, then lyophilized from water to give 4-allyl-4-amino-adamantan-
1-ol (3) as a mixture of diastereomers. Ry = 1.05 min, 1.79 min (Method 2). Detected
mass: 270.3 (M+H").

4-Propyl-4-amino-adamantan-1-ol (4)

HO

NH

2

A solution of 4-allyl-4-amino-adamantan-1-ol (3, 3.6 g, 17.4 mmol) in methanol (50 mL)
was treated with 50 mg of 10% palladium on activated carbon and the mixture was
stirred overnight under a hydrogen atmosphere (1 atm) at room temperature. The
catalyst was removed by filtration, and the filtrate was evaporated in vacuo to give 2.8
g of the title compound as diastereomeric mixture (4). Ry = 0.21 min, 0.73 min (Method
3). Detected mass: 210.2 (M+H").

2-Methyl-propane-2-sulfinic acid [5-(tert-butyl-dimethyl-silanyloxy)-adamantan-(2E)-
ylidene]-amide (5)
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To a solution of 5-(tert-butyl-dimethyl-silanyloxy)-adamantan-2-one (1.00 g, 3.57 mmol)
in tetrahydrofuran (2.5 mL) was added titanium(lV) ethoxide (1.12 mL, 5.35 mmol, 1.5
eq.) and 2-methyl-2-propanesulfinamide (454 mg, 3.74 mmol, 1.05 eq.). The resulting
mixture was stirred for 6h under reflux and 16h at room temperature, before being
poured into an equal volume of saturated aqueous NaHCO3; solution with rapid stirring
and filtered through celite. The filter cake was washed with ethyl acetate, the aqueous
layer was separated and extracted twice with ethyl acetate. The combined organic
layers were dried over MgSQy,, filtered, and concentrated under vacuum to give 1.00 g
of the title compound (5). Ry= 2.25 min (Method 3). Detected mass: 384.3 (M+H").

2-Methyl-propane-2-sulfinic acid [5-(tert-butyl-dimethyl-silanyloxy)-2-phenyl-
adamantan-2-yl]-amide (6)

N\ O\\s/|<
|
%/ ‘0 NH

A solution of 2-methyl-propane-2-sulfinic acid [5-(tert-butyl-dimethyl-silanyloxy)-
adamantan-(2E)-ylidenel-amide (5, 1.50 g, 3.91 mmol) in diethyl ether (10 mL) was
added dropwise to a 0.5 M solution of phenylmagnesium chloride in diethyl ether (17.2
mL, 8.60 mmol, 2.2 eq.) precooled to -78 °C. The reaction solution was allowed to
warm to room temperature overnight. Another equivalent of phenylmagnesium chloride
was added (1.8M in diethylether, 2.2 mL) and the reaction mixture stirred for further 2h.
The reaction was cooled to 0 °C, quenched by dropwise addition of saturated aqueous
Na,SO, solution, dried over MgSQ,, filtered, and concentrated under vacuum. The
crude product was purified by silica gel chromatography to yield 1.41 g of the title
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compound (6) as diastereomeric mixture. R¢= 5.19 min (Method 4). Detected mass:
462.2 (M+H").

4-Phenyl-4-amino-adamantan-1-ol (7)

HO

NH,

To a solution of 2-methyl-propane-2-sulfinic acid [5-(tert-butyl-dimethyl-silanyloxy)-2-
phenyl-adamantan-2-yl]-amide (6) in 2-propanol (10 mL) was added 1N hydrochloric
acid (5 mL) and the mixture was stirred at room temperature until complete conversion
was achieved. The reaction mixture was washed with diethyl ether, the aqueous phase
was concentrated in vacuo and lyophilized to yield 676 mg of a diastereomeric mixture
of 4-phenyl-4-amino-adamantan-1-ol (7) as its hydrochloride. Ry = 0.33 min, 0.85 min
(Method 3). Detected mass: 227.2 (M-NH3+H").

The following products were synthesized as mixture of diastereomers as their
hydrochlorides as described for the synthesis of 7 starting from 2-methyl-propane-2-
sulfinic acid [5-(tert-butyl-dimethyl-silanyloxy)-adamantan-(2E)-ylidene]-amide (5) and

the respective Grignard reagents.

Comp. | Product Chemical Name [M+H'] | R¢ Method
No. [min]
4-Methyl-4-amino- 182 0.18, 3
adamantan-1-ol 0.52
8 HO
NH,

4-Cyclopropyl-4-amino- | 191 0.19, 3
adamantan-1-ol M- 0.66
NH3

NH, +H']




10

15

20

25

c 9 HN1101 1 6-(4-Am no-4- phenyl- adamantan- 1-
yl oxy)-7-chloro- 2Hisoquinolin- 1-one 404.2 [ MNH3 +W
WQ@2009/156092 PCT/EP2009/004393

49

Synthesis of 5-Amino-adamantan-2-ol (14)

a) 4-Oxo-adamantane-1-carboxylic acid methyl ester (10)
0]

Q4

O0—

38 mL of fuming sulfuric acid were placed in a two necked flask and warmed to 60 °C.
1.5 g of 5-hydroxy-2-adamantanone, dissolved in formic acid (8.5 ml) were added
dropwise over the course of 2h. Another 9 mL of formic acid were added over a period
of 2h and stirring was continued at 60 °C for 1h and at room temperature overnight.
Under ice cooling, the reaction mixture was poured on 100 mL of dry methanol, stirred
at room temperature for 2h and subsequently poured onto 400 mL of ice. The aqueous
layer was extracted with dichloromethane three times, the combined organic layer was

dried over sodium sulphate and evaporated to dryness to give 1.64 g of the desired
product. R = 1.75 min (5). Detected mass: 209.2 (M+H").

b) 4-Oxo-adamantane-1-carboxylic acid (11)

O
O

OH

1.64 g of 4-Oxo-adamantane-1-carboxylic acid methyl ester (10) were dissolved in 4
mL of 2M aq. LiOH/MeOH (1:1) and stirred overnight at room temperature. Additional 5
mi of the MeOH/LiOH mixture were added and stirring was continued until conversion
was complete. The reaction mixture was acidified and extracted three times with ethyl
acetate. The organic layer was dried over sodium sulphate and evaporated to dryness
to give 1.4 g of (11) as a solid. Ry = 0.87 min (Method 3). Detected mass: 195.2
(M+H").

c) (4-Oxo-adamantan-1-yl)-carbamic acid benzyl ester (12)



10

15

20

2 0 Cl

WO 2009/156092 PCT/EP2009/004393

50

0

0.7 g of 4-Oxo-adamantane-1-carboxylic acid (11) were codistilled twice with toluene
and dissolved in 5.5 mL of dry toluene. 1.1 mL of triethylamine were added. At 0 °C,
0.9 mL of diphenylphosphoryl azide were added dropwise. The mixture was allowed to
warm to room temperature and then the mixture was put into a preheated bath at 90
°C. The mixture was heated until gas evolution ceased (ca. 1.5h). 1.9 mL of benzyl
alcohol were added and stirring was continued at 100 °C. When the reaction was
complete, it was cooled to room temperature, then ethyl acetate was added and the
mixture was extracted twice with 1M aqueous sodium carbonate solution. The aqueous
layer was extracted with ethyl acetate and the combined organic layer was dried over
sodium sulphate and evaporated. The resulting oil was subjected to silica gel
chromatography (heptanes:ethyl acetate) to give 871 mg of the desired product. R;=
1.40 min (Method 3). Detected mass: 300.2 (M+H").

d) (4-Hydroxy-adamantan-1-yl)-carbamic acid benzyl ester (13)

HO,” 0

(13a) (13b)
865 mg of (4-Oxo-adamantan-1-yl)-carbamic acid benzyl ester (12) were dissolved in
15 mL of THF and 109 mg of sodium borohydride were added at 0 °C. Stirring was
continued for 2h, then the reaction mixture was acidified by addition of 2M HCI. The
reaction mixture was extracted three times with ethyl acetate and the combined
organic layer was dried over sodium sulphate and evaporated. The resulting oil was
subjected to HPLC separation to give 463 mg of the desired product as a cis/trans
mixture along with 119 mg of the cis derivative (13a) and 10 mg of the trans derivative
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(13b). 13a: R; = 1.37 min (Method 3). Detected mass: 302.3 (M+H+). 13b: Ry = 1.39
min (Method 3). Detected mass: 302.3 (M+H");

e) 5-Amino-adamantan-2-ol (14)
HO, HO

@'NHZ +NH,

(14a) (14b)
113 mg of (13a) were dissolved in 13.5 mL of methanol and 15 mg of 10% Pd on
charcoal were added. Stirring under an atmosphere of hydrogen was continued for 3h
until the reaction was complete. The catalyst was filtered off and the resulting organic
10 layer was evaporated to give 63 mg of the desired product. Ry = 0.36 min (Method 3).
Detected mass: 168.2 (M+H").
In an analogous fashion, (13b) and the cis/trans mixture (13) could be deprotected to

give the respective aminoalcohols (14b and 14) used for coupling.

15

Synthesis of 6-(4-Amino-adamantan-1-yloxy)-7-chloro-2H-isoquinolin-1-one (Example

1 and Example 2)

a) 5-(1-Benzyloxy-7-chloro-isoquinolin-6-yloxy)-adamantan-2-ylamine (15)

~ | ©
N~
Cl NH,
0o

20

To a suspension of sodium hydride (60% in mineral oil, 417 mg, 10.4 mmol, 3 eq.) in
dimethyl acetamide (7 mL) was added a solution of 4-amino-adamantan-1-ol (640 mg,
3.82 mmol, 1.1 eq.) in dimethyl acetamide (7 mL). After stirring for 60 min at room
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temperature, a solution of 1-benzyloxy-7-chloro-6-fluoro-isoquinoline (1, 1.0 g, 3.48
mmol) in dimethyl acetamide (7 mL) was added and stirring was continued at room
temperature until the reaction went to completion. The reaction was quenched by
addition of water (15 mL) and the reaction mixture was extracted twice with a mixture
of dichloromethane and 2-propanol (3:1). The combined organic layers were
evaporated, water was added and the mixture was subjected to lyophilization to
remove remainders of dimethyl acetamide. The obtained crude product was purified by
flash chromatography (SiO2, 0% — 30% methanol in dichloromethane) to yield 473 mg
of the title compound as diastereomeric mixture. Ry = 1.35 min, 1.55 min (Method 3).
Detected mass: 435.2 (M+H").

b) 6-(4-Amino-adamantan-1-yloxy)-7-chloro-2H-isoquinolin-1-one (Example 1 and
Example 2)

O O
= Q + = Q
HN HN
Cl NH, Cl
H,N
0O o)

A solution of 5-(1-benzyloxy-7-chloro-isoquinolin-6-yloxy)-adamantan-2-ylamine (15,
473 mg) in 2-propanol (4 mL) was treated with 1N aqueous hydrochloric acid (2 mL)
and stirred at room temperature until complete conversion was observed. The reaction
mixture was evaporated and lyophilized from water twice to yield 385 mg of crude
product. Purification by preparative HPLC and lyophilization from 1N HCI| and water
gave 10 mg of the pure diastereoisomer Example 1 and 11 mg of Example 2 as their
respective hydrochlorides along with further material as mixture of isomers. Example 1:
R; = 2.40 min (Method 4). Detected mass: 345.1 (M+H"); Example 2: 2.38 min (Method

2). Detected mass: 345.1 (M+H"). The relative stereochemistry was not assigned.

The following examples were synthesized as hydrochlorides from the respective
aminoadamantanols, that were either commercial (for Example 13), their synthesis

described above (for Example 3-11 and 14 and 15) or synthesized as described
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above, and 1-benzyloxy-7-chloro-6-fluoro-isoquinoline (1) using a similar procedure as
described for example Example 1. In case of Example 16, 1-benzyloxy-7-methyl-6-
fluoro-isoquinoline (2) was used as isoquinoline building block.

If the diastereoisomers could not be separated on an earlier stage of the synthesis, the
deprotected products were purified by preparative HPLC and lyophilized from 1N HCI
and water, respectively. In the case of Example 14 and Example 15 (synthesized from
the cis/trans mixture (13), it was possible to separate the cis/trans isomers after
coupling in step a) by silica gel chromatography (dichloromethane/methanol) as the O-
benzyl protected isoquinolinones.

For Example 3 to 10 the relative stereochemistry was not assigned.

Ex.- | Product Iso- | Chemical Name | [M+H'] | RY/ Method
No. mer [min]
1 6-(4-Allyl-4- 3852 1110 (1

= 0 amino-
3 HN ol adamantan-1-
H,N — yloxy)-7-chloro-

2H-isoquinolin-
1-one

2 6-(4-Allyl-4- 385.2, |2.05 (2

o]
0O .
HN adamantan-1-
4 3 c HN yloxy)-7-chloro- M

2H-isoquinolin- NH3
1-one

+H']

1 6-(4-Amino-4- 370.1 (259 |4

5 HN adamantan-1-
c H,N yloxy)-7-chloro- NH3

2H-isoquinolin- | +H]
1-one
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Ex.- | Product Iso- | Chemical Name | [M+H'] [ R/  |Method
No. mer [min]
2 6-(4-Amino-4- 3702 (241 |2
=z 0 propyl- M
6 HN adamantan-1- (M-
I cl HN ylox_y)-7-<.:h|o_ro- NH3
2H-isoquinolin- +H']
1-one
1 6-(4-Amino-4- 359.2, 1217 (2
= o methyl- 342 1
- adamantan-1- M-
HN Cl yloxy)-7-chloro-
0o HN 2H-isoquinolin- | NH3
1-one +H"
2 6-(4-Amino-4- 3421 (223 |2
yZ 0] methyl- [M-
adamantan-1- NH
8 HN cl yloxy)-7-chloro- 3
o H,N 2H-isoquinolin- | +H']
1-one
1 6-(4-Amino-4- 4042 (241 |2
9 HN adamantan-1- NH
“ H,N yloxy)-7-chloro- 3
° 2H-isoquinolin- | +H"]
1-one
2 6-(4-Amino-4- 421.2, | 259 |2
HN adamantan-1-
of -
10 S H,N yloxy)-7-chloro- M
2H-isoquinolin- NH3
1-one +H"]
1+2 | 6-(4-Amino-4- 3682 |094, |3
y OQ—Q cyclopropyl- M- 0.99
11 HN adamantan-1-
cl H.N yloxy)-7-chloro- NH3
o ? 2H-isoquinolin- | +H]
1-one
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Ex.- | Product

No.

Iso- | Chemical Name

mer

[M+H'] | R/ |Method

[min]

12

1+2 | 6-(4-
Benzylamino-
adamantan-1-
yloxy)-7-chloro-
2H-isoquinolin-
1-one

4352 |[245,|2

2.53

13

6-(3-Amino-
adamantan-1-
yloxy)-7-chloro-
2H-isoquinolin-
1-one

3451 1093 |3

14

Cis-6-(5-Amino-
adamantan-2-
yloxy)-7-chloro-
2H-isoquinolin-
1-one

345.2 | 187 |2

15 0o

Trans-6-(5-
Amino-
adamantan-2-
yloxy)-7-chloro-
2H-isoquinolin-
1-one

3452 |1.92 |2

16

1+2 [ 6-(5-Amino-
adamantan-2-
yloxy)-7-methyl-
2H-isoquinolin-

1-one

3252 [ 187 |2
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(9-Oxo-3-thia-bicyclo[3.3.1]non-7-yl)-carbamic acid benzyl ester (16)

o
>n

o H

a) A mixture of triethylamine (10.1 ml, 72 mmol) and 3,6-dihydro-4-(1-pyrrolidinyl)-2H-
thiopyran (12.9 g, 76 mmol, prepared according to a procedure described in
Tetrahedron Asymmetry 1997, 1811-1820) in anhydrous acetonitrile (55 ml) was
heated to reflux, then ethyl 3-bromo-2-(bromomethyl)propionate (14.6 g, 53 mmol) in
dry acetonitrile (42 ml) was added dropwise over a period of 45 min. The resulting
reaction mixture was refluxed for another 1.5 hours, then cooled to room temperature
before a 10% aqueous acetic acid solution (5.2 ml) was added. The mixture was then
refluxed for 1 hour and evaporated to dryness. Brine was added to the residue, the
aqueous phase was extracted with ethyl acetate, the combined organic extracts were
dried over anhydrous sodium sulphate, filtered and concentrated in vacuo to yield 9-

oxo-3-thia-bicyclo[3.3.1]nonane-7-carboxylic acid ethyl ester as a brown oil (15.5 g).

b) To a solution of 9-oxo-3-thia-bicyclo[3.3.1]nonane-7-carboxylic acid ethyl ester (5 g,
22 mmol) in a THF (55 ml) / water (30 ml) mixture at 0°C was added dropwise a 1N
sodium hydroxide solution (24 ml, 24 mmol). The reaction mixture was stirred at room
temperature overnight, then heated to 60 °C for 1 hour before THF was evaporated.
The remaining aqueous layer was washed with ethyl acetate, acidified with 1N HCI, the
resulting precipitate was filtered and dried to yield 9-oxo-3-thia-bicyclo[3.3.1]nonane-7-

carboxylic acid (2.22 g) as a solid.

c¢) A mixture of 9-oxo-3-thia-bicyclo[3.3.1]nonane-7-carboxylic acid (2.22 g, 11 mmol),
triethylamine (1.7 ml, 12 mmol) and diphenyl phosphoryl azide (2.6 ml, 12 mmol) in dry
toluene (20 ml) was stirred at room temperature for 2 hours, then refluxed for another 2

hours and cooled to room temperature. Benzylic alcohol (11.4 ml, 110 mmol) was
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benzyl ester (16)
added, the solution was refluxed overnight, and evaporated to dryness. Water was
added to the residue and the aqueous layer was extracted with ethyl acetate. The
combined organic layers were dried over anhydrous sodium sulphate, filtered and
concentrated under reduced pressure to give the crude product. The residue was
purified by silica gel chromatography (cyclohexane:ethyl acetate 1:1) to yield crude (9-
oxo-3-thia-bicyclo[3.3.1]non-7-yl)-carbamic acid benzyl ester (16, 4.5 g). R; = 4.6 min

(Method 6), Detetected mass: 306.1 (M+H"),

(7-endo)-7-amino-3-oxabicyclo[3.3.1]nonan-9-ol (17)
OH

H,N

a) To a solution of (9-oxo-3-thia-bicyclo[3.3.1]non-7-yl)-carbamic acid benzyl ester (16,
4.2 g, 13.7 mmol) in ethanol (172 ml) was added sodium borohydride (0.78 g, 20.6
mmol) portionwise at room temperature. The solution was stirred for 1 hour before
addition of sodium borohydride (0.2 g, 5 mmol). The reaction mixture was stirred for 2
days, a further portion of sodium borohydride (0.340 g, 9 mmol) was added, and
stirring was continued for 4 hours. The mixture was then concentrated under reduced
pressure and cold water was added to the residue as well as dichloromethane. After a
extraction of the aqueous phase with dichlormethane, the combined organic layer was
dried over anhydrous sodium sulphate, filtered and concentrated under reduced
pressure. The crude product was purified by silica gel chromatography
(cyclohexane:ethyl acetate 40:60) to yield 9-hydroxy-3-thia-bicyclo{3.3.1]non-7-yl)-
carbamic acid benzyl ester as a white solid (0.84 g).

b) A solution of (9-hydroxy-3-thia-bicyclo[3.3.1]non-7-yl)-carbamic acid benzyl ester
(0.19 g, 0.63 mmol) in 6N HCI (0.3 mi, 1.8 mmol) was refluxed for 1 hour. The reaction
mixture was then cooled to room temperature and co-evaporated with toluene to give
the title compound as its hydrochloride as a colourless oil (110 mg). Detected mass:
173 (m/z, El).
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barghydride (0.2 g, 5 nmol). The reaction m xture was

Sstirred for 2 days, a further portion of sodium

H,N bor ohydride (0.340 g, 9 mol) was added, and stirring
was continued for 4 hours. The m xture was then
concentrat ed under reduced pressure and cold water was
added to the residue as well as dichl oronethane. After
a extraction of the agueous phase w th dichl ornet hane,
t he conbi ned organic | ayer was 20 dri ed over anhydrous
sodi um sul phate, filtered and concentrated under
reduced pressure. The crude product was purlfled by

.

e o o o o o,
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(7-endo) - 7- am no- 3- oxabi cycl o[ 3. 3. 1] nonan- 9- ol ,
wW@2®9d5eosd de (18) OH H214 To a sol ution of

PCT/EP2009/004393

9- hydr oxy- 3-t hi a- bi cycl o[ 3. 3. 1] non-7-yl)-carbamc acid

benzyl

ester 5 (17, step a,

g,

anhydrous chloroform (28 nl) Q/vas added 3-

chl or operbenzoic acid (1.54 g,
resulting m xture was stirred at

8.9 mmol).

4.47 mol )

The

in

roomtenperature

Startlng éonn 4h(B,6 Uhnwdras-eH pyract-4-g1)pPrrolidine (bbifa@rfeﬂ flﬂIOWhtg“ a published

rtion of 3- or oper benzai c aCIdZ&)é nmol )
procegiyee wﬁ%wahqqfen EREHY SR ur 8 1atB8203¢ thgd ﬂ[gz ?Qmpound was
{
propsf 89S RS or $°cHec it QBhetE Bositet R st o

(7-endo)k éaininos3tbkabieyclof s i1¢moreand Sval {( 7). Ieftectedbmassy 167 @z, El).

over anhydrous sodi um sul phat e,

filtered and

concentrat ed under reduced pressure to afford the
crude product which was used in the next step w thout

any further

purification.

To 1.15 ¢

of the obtai ned

The foliawing axamples]Wpde §ueth|e§'tzledraﬂ hycimohlﬂrMeaAmradimi@ tespective

amintgadarqﬂrétapggcqq

adi,um

i

8h@;5t [ v

t ed .car hon

TgPRaNYne

rtlner @&%ing a similar

procedfte hs ledcAged faH ESRFABIS ¢! . (T-’hé@%btra‘r%f isdmeeslverdebparited after

it was filtered. Palladi um hydroxide

(0. 47

couplingdedster a) by silicaigel chromatograplhy (dlﬁ@lomgmag%ebnemol) as the O-

benz;ﬁ%;r&regfér&‘olgg

GlinBYASRE

e| ng

n at nosphere (3 bars) for one
tered The filtrate was

concentrated in vacuo to yield 0.58 g of the title

r-nnmmlnd ( 1 Q\

s used in.-the next ste

......... as a gumwhi-ch-vas
Ex.- MP?&UU& any furt her purifi catdramicdRiName0 | Qmabr th/ Method
Met hod 7). Detected mass: 206 (M-H+). )
No. (7. Endo) - 7- ani no- 3- oxabi cycl|o[ 3. 3. 1] nonan9-ol ([1E)}NlgH
HZ14 V\U 20097 L5609 Z2PCI7 EPZ(Q09/ 004595 5Y tarting 1ro
' Ox 3 )Gpﬂ[f(t7 rndafne ai ne0 |8
@né)-7V+amird-Bahgdr on
tJiSbuE #[Q FAAound was
17 as i r7eact| on seguenck
lescrpbed for the synthesi s (5’!"' ylloxy)-
7- endo) - 7- am no- 3- oxabi cycl{chRr@sdquimatan{9- ol ([17) .
Det ect ed mass: 157 (mfz, ElY. 1(§_|Agaqafol | owi ng exjanpl es
ere—syrthestzed—as—hyarechior-des—tHrom-therespeetiv
am noag 6-{[(7-endo,9- 335 404 |8
1-b Hd")g(p inge (1) using @
$iHy | ar % h%‘sg% a‘LS e 01. The
18 ¢is/ é’P‘é'&'%‘f“P[@@ B|couplijng in
step & chr omatoned-gipdxy}-7-
di cht'or onet hane/ met hanol ) a%hm@s&u,mnzw protected
| soqui nol i nones. Ex.- No. Prn Ql(ilﬂ_(‘[
)-one
_ o} 6-{[(7-Endo,9- 351 282 |8
HN anti)-7-amino-3-
19 Cl ""NHZ thiabicyclo[3.3.1]n
o) on-9-ylloxy}-7-
chloroisoquinolin-
1(2H)-one
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Chem cal

Nane [MtH+] Rt/ [min] Method 17
0- NH2 6-{[ (7-Endo, 9-

W(amop/)lssmzam no- 3-
chl oroi soqw nol i n1(2H) -one 335 3.90 8 18

O--:

oxabi cycl ot 3.3.1]n on-9-yI ] B8}

[/ HN | ei

0

oxabi cycl o[ 3. 3. 1] n on- 9-yl ] oRGF/ERF2009/004393

NH2 6- {[(7 endo, 9-

-7-

chl or oi soqui nol i n1(2H) - one 335 4. 04

/ HN el
syn) - 7-am no- 3-

a

Ex.-
No.

Product

Chemical Name

[M+H']

Ry

[min]

Method

20

HN

O/

Cl

'ﬁ "NH

2

6-{[(7-endo,9-
syn)-7-amino-3-
thiabicyclo[3.3.1]n

351

2.94

o on-9-ylloxy}-7-
chloroisoquinolin-
1(2H)-one

o) 6-{[(7-Endo,9-

anti)-7-amino-3-
5]
21 Cl NH

383.1 |050 |9
HN (dioxo-thia)
bicyclo[3.3.1]non-
o) 9-ylJoxy}-7-
chloroisoquinolin-
1(2H)-one, 3,3-
dioxide

Trans-1-aza-spiro[4.5]decan-8-ol (20)

‘N
HO :
A solution of 669 mg (1.62 mmol) of 9-benzyl-11-iodo-1,4-dioxa-9-aza-
dispiro[4.2.4 2]tetradecane (prepared starting from 1,4-dioxa-spiro[4.5]decan-8-one
according to the procedure published in J. Bonjoch et al., Tetrahedron Lett. 2003, 44,
8387) in methanol (30 mL) was treated with 50 mg of 20% palladium hydroxide on
activated carbon and the mixture was stirred overnight under a hydrogen atmosphere
(1 atm) at room temperature. The catalyst was removed by filtration, and the filtrate
was evaporated in vacuo to give crude 9-benzyl-1,4-dioxa-9-aza-
dispiro[4.2.4.2]tetradecane, which was directly dissolved in a 1:1 mixture of acetone
and 6N aqueous hydrochloric acid (10 mL) and stirred at room temperature. After the
reaction went to completion, the mixture was poured onto a saturated aqueous sodium

bicarbonate solution and extracted twice with ethyl acetate. The combined organics
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25

819 HNo lel d " S---. 6-{[(7-Endo, 9-
anti)-7-am no-3- thiabicyclo[3.3.1]n on-9-yl]oxy}-7-
wa@e kdoonsiosnqui nol i n1(2H) -one 351 2.82 8 WO PCT/EP2009/004393
2009/ 156092PCT/ EP2009/ 004393 60 Ex.- No. Product
Chemi cal Name [ MtH+] Rl [m né1 Met hod 20 HN I.

were washed with brine and water, dried over sodium sulphate, filtered and
concentrated. Purification by flash chromatography (SiO,, 0% — 100% ethylacetate in
heptane) gave 180 mg (0.74 mmol) of 1-benzyl-1-aza-spiro[4.5]decan-8-one, which
was dissolved in ethanol (10 mL) and cooled to 0 °C. Then, sodium borohydride (14
mg, 0.37 mmol, 0.5 eq.) was added. The reaction mixture was slowly warmed to room
temperature and stirred for 2 h before being concentrated and partitioned between
dichloromethane and saturated aqueous sodium bicarbonate solution. The mixture
was stirred vigorously for 15 min, before the phases were separated and the aqueous
phase was extracted three times with dichloromethane and twice with a mixture of
dichloromethane and 2-propanol (3:1). The combined organic phases were
concentrated in vacuo to give crude trans-1-benzyl-1-aza-spiro[4.5]decan-8-ol.

The alcohol was dissolved in ethanol (4 mL) containing acetic acid (15uL) and was
treated with 15 mg of palladium on charcoal (10%). The mixture was stirred under a
hydrogen atmosphere (1 atm) until conversion was complete. The catalyst was filtered
off and the reaction mixture was evaporated to dryness, then lyophilized from 1N HCI
and water, successively, to give the crude title compound as its hydrochloride. R; =
0.17 min (Method 3). Detected mass: 156.2 (M+H").

6-(1-Aza-spiro[4.5]dec-8-yloxy)-7-chloro-2H-isoquinolin-1-one (Example 22)

HN

o
6-(1-Aza-spirof4.5]dec-8-yloxy)-7-chloro-2H-isoquinolin-1-one (Example 22) was
synthesized as its hydrochloride from trans-1-aza-spiro[4.5]decan-8-ol (20) and 1-

benzyloxy-7-chloro-6-fluoro-isoquinoline (1) using the procedure described for
Example 1. Ry = 2.01 min (Method 2). Detected mass: 333.1 (M+H").
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a " s--:

., 6-{[(7-endo, 9- syn)-7-am no- 3-

ihi abi cycl 0[3.3.1]n on-9-yl]oxy}-7-
w@ ktoonsiognqui nol i n1(2H) -one 351 2.94 8 21 | PEINER2009/004393

oada .....

{[(7-Endo, 9- anti)- 7-ani no- 3-

(di oxo-thia) bicyclo[3.3.1]non9-yl]oxy}-7-
chl or oi soqui nol i n1( 2H) - one, 823-" di oxi de 383.1 0.50 9
Trans- 1- aza-spiro[ 4. 5] decan-8-0l (20) 5 HO

Methods

Method 1:

Stationary phase:

Gradient:

Flow:

Method 2:

Stationary phase:

Gradient:

Flow:

Method 3:

Stationary phase:

Gradient:

Flow:

Method 4:

Stationary phase:

Gradient:

Flow:

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 mL/min

Waters XBridge C18

ACN+0.05% TFA : H0+0.05% TFA

5:95(0 min) to 5:95(0.3 min) to 95:5(3.5 min) to 95:5
(4 min)

1.3 mL/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

Col YMC Jsphere 33 x 2.1

ACN+0.05% TFA : H,0+0.05% TFA
2:98(0 min) to 2:98(1 min) to 95:5(5 min)
to 95:5(6.25 min)

1 mL/min
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A solution of 669 ng (1.62 mmol) of
9- benzyl-11-i odo-1, 4-di oxa-9-azadispiro[4.2.4.2]tetrad

W@2Haasqpr epared starting from PCT/EP2009/004393
1, 4-di oxa-spiro[ 4. 5] decan- 8-one according to the
procedure published in J. Bonjoch et al., Tetrahedron

Lett. 2003, 44, 8387) in net®anol (30 nL) was treated

with 50 ng of 20% pal | adi um hydroxi de on 10 activated

carbon and the m xture was stirred overni ght under a
Methby &t ogen at nosphere (1 atm) at room tenperature. The

cat al srermvgb filtration, and the filtrate
Statiopasy 969%% ated | RUING RackyPie CdgiRe 33 x 2.1

enzyl-1,4-dio p ]tetradecane,

Gradi\%ﬂp h was d| rect I)'-%(%@i \fgdb‘ler?iﬁoi/l‘:ﬁrgn xture of

acet one and 6N a@deh(®smm)do &coH @5 miaxiods:05(8 min) and

stirred at roomte rature After the 15 reaction
Flow\vent to conpl eti WA ni xture was poured onto a

sat urat ed aqueous SOdI um bi car bonate sol uti on and

extracted twice with ethyl acetate. The conbi ned
Method (fEini cs WD 2009/ 156092PCT/ EP2009/ 004393 61 were

washed with bri nd ter r_sodi um
Statlogm%ﬂggge fil ter 8%@"? ére‘gqi‘ m'T'fi cation by
Gradieh@sh chromat ogr a«g@d‘B%OQA W@N*Olﬁiﬁ%ﬁet hyl acetate in
hept ane) gave 1805rn%P (0. 74 mmol

1- benzy1- 1- aza- s S %0min) tR92:8( MéOQMﬂ(KﬂmA@)stWOUZmIH)

dissolved in et ha Hﬁ 0 nmL) and cooled to O C. Then,

‘'sodi um bor ohydri de nmg, 0.37 mmol, 0.5 eq.) was

added The reaction mxture was slowy warmed to room
n_})erature and stirred for 2 h before being

Meth‘é‘!mcentrat ed and partitioned between dichl oronet hane

Sttty PREs e St | T O8] SO IR AL e

Gradiehtises were sepad—&Oeﬂdldx(dAb(ﬁenMQu&MNthas

extracted three ti th. dic n e
with a mxture of Ogeeps({émm)é?&nﬂé(ﬁﬁ%g@ g&gg‘a'ﬁdﬁ
Flow:(3: 1) . The conbi peglqgani ¢ phases were concentrat ed
in vacuo to give crude
trans- 1- benzyl- 1- aza-spiro[ 4. 5] decan-8-0l. The al cohol
MethV\@ di ssolved in ethanol (4 nL) containing acetic acid
%L) and was treated with 15 ng of pall adi um on

Statlcﬁi%z@}7 pRase:( 1099 . Tftﬂumh@éﬁmw@% B0xX4- @ ehrHNg§im 2
hydrogen at nosphere ( tm until conversion was

Gradigptipl et e. The cat"b%”?’vaEAf iACNred %A% Aff and the
t t
Ceat o m X keSS G Sy

Flow:gi ve the crude tittme/mipnmpound as its hydrochl oride. Rt
= 0.17 mn (Method 3). Detected mass: 156.2 (M FHt).
200
6- (1- Aza-spiro[ 4. 5] dec- 8-yl oxy) - 7-chl or o- 2H-i soqui nol i
n-1-one (Exanple 22) was synthesized as its

Methog 8r ochl oride fromtrans-1-aza-spiro[4.5]decan-8-ol

Statiqiay BERR; (o pr LUINAGRLD! PREC By BRI, 1! b

Gradignfl mn ('Vbt hod I—Eb+d:@5%°1'ﬁﬁi W@Nm@)%%”/JT@M”"H) 62
Met hods Met hod 1: Stationary phase: 5G adient:

Flow. Col YMC Js;SBe?(@ Bd) ko D: HIN1® o toEN1 06(201minkta

TEA 5:95(0 m n) 5 mn) to 95:5(3.0 mn) 1
nmJrin Method 2: b%Ozgétrﬁh%onary phase: WAt ers XBri dge

Flow:C18 1 mL/min

Flow
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G adi ent : ACN+0. 05% TFA : H20+0. 05% TFA 5:95(0 mn) to
5:95(0.3 mn) to 95:5(3.5 mn) to 95:5 (4 mn)
WOR@H1360%2 mUmi n 15 Met hod 3: Stationary phase: BOI/ERND/004393
Jsphere ODS H80 20 x 2 Gradient: ACN : H20+0. 05% TEA
4:96(0 mn) to 95:5(2.0 mn) to 95:5(2.4 mn) 20
Flow 1 mmin Method 4: Stati®fary phase: Col YMC
Jsphere 33 x 2.1 G adient: ACN+0. 05% TEA: H20- FO. 05%
TEA 252:98(0 min) to 2:98(1 mn) to 95:5(5 mn) to
Detefhination 25 RhoRinase@imhlbitibhi n VWO
2009/ 156092PCT/ EP2009/ 004393 63 Method 5: Stationary
phase: Col YMC Pack Pro C18 RS 33 x 2.1

; . +0 . - 0 . .

To mig8iheERho i Hion. JERp e wers pgtemined agrording to the

fo”ovy]yg?aotyebhod 6: Stationary phase: Colum Gem ni C18,
30x4.6 nm G adi ent : H20+0. 1% FA : ACN+0. 1% FA

1095:5(0mn) to 95:5(1mn) to 0:100(9min) to
Activg :h%%)énlrzergorﬁ)lbiﬁlarqtvﬁa)dw W (Rl-terminal His6-tagged recombinant human
ROCK-II residues 11-552) was purchased from Millipore GmbH, Schwalbach,
Germany. 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, dithiothreitol (DTT) and
Pluronic F-68 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, 0.01 % Pluronic F-68
and 3 % DMSO). The ROCK ll 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 uM and 120 uM,
respectively, in the buffer 2. Two pl of the compound solution were mixed with 2 ul 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 2004, 9(5), 409-416). 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



Met hod 7: Stati onary phase: 15G adient: Flow
Col um Kronmasil C18, 50x2,1 nmm 3,5 pm
WORGIMBHOAC ( 5mV) +3%ACN : ACN 100: 0(0 min) to OPAUEPBNB004393
mn) to 0:100(7 mn) 0.8 nmMn Method 8: 20
Stati onary phase: Col um Gemni C18, 30x4.6 nmm 3 pm
G adi ent : H20+0. 1% FA : ACN+0629% FA
95:5(0 mn) to 0:100(5.5 mn) to 0:100(7.5 mn) Flow 1
mJmn 25 Method 9: Stationary phase: Col um Acquity BEH
(bufférlBinstébdoflcompoldnd apthbufiedi2einstedd0cflROTK T-#ere run in parallel on
ACN+0. 035% TFA 98:2(0 nmin) to 0:100(1.6 nin) to
each@lalgo(2. 1 nin) to 3098:2(3 nin) Flow 1 mnin WO
I .
The SO ARl HER, Bef b AAaY b T respective
form (EB0onfate basekolataieidcasimihe exaroplesrdescabed abbuk landg thg following
tocol: 5 Active human reconbi nant ROCK 11

. pro
ac““ﬁﬁ?ﬁ@?ﬁf?@ﬁ“#?@6-tagged recombi nant human ROCK- | |
resi dues 11-552) was purchased from MIIlipore GrbH,

Schwal bach, German The peptide substrate,
Fl uor escei n- AKRRRL EExB®pEOH| was obt di ned from JPT
Pepti de Technol ogi s, Berl i n| P&3Cqrany.
Adenosine-5'-triph3§$hate (ATP), 10 bgvi ne serum
al bum ne (BSA), di gthylsul phexyde+(DNBO, 4-(2-
hydr oxyet hyl ) pi per azine-1- et hanesulfonic acid (Hepes),
Brij-35, dithiothretol (DTT)+&ht+Pl urjonic F-68 were
pur chased fron1SigT§ Al-er-ch Nhgich, Ger many.
Tri s(hydr oxynet hyl Sami nomet hahE Tris), magnesi um
chloride, NaCH, 1MECT and A+

5 ++++++

6 +++++

7 ++++++

8 ++++++

9 +++++

10 +++++

11 ++++++

12 +++++

13 +++++

14 +++++++

15 +++++++

16 +++++++

17 ++++++

18 ++++++

19 ++++++

20 ++++++

21 +++++

22 ++++++
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EDTA were obtained from Merck Biosci ences, Darnstadt,
Cermany. "Conpl ete" 15 protease inhibitor was from
woembasddagnosti cs, Mannheim GCermany. Test cOPQDEPZIS9/004393

were diluted to the appropriate concentrations in
buffer 1 (25 MM Tris-HCl, pH 7.4, 5 nM MC1l2, 2 nM
DTT, 0.02 '"Yo (wv) BSA, 0. 086% Pl uronic F-68 and 3 %
DMSO). The ROCK Il enzynme was diluted to a
concentration of 100 ng/m in buffer 2 (25 nmV

The givérs at@lity istdehoted as e MegGafive dechddalIdganitinDobtheXtCsq (pIC50) as
(wWv) BSA). The 20 peptide substrate and ATP were

followsi:l uted to concentrations of 3 pMand 120 pM

respecti vel int buffer 2. Two pl of the conmpound
solution wilESH el th 2 pl of the diluted enzyne in

. a 384- I | I ume mcrotiter plate (Geiner,
ML Bio-Chgfbéﬂﬁgggﬁigggen, Germany), and the kinase

.reacti i Niligyed by addition of 2 pl of the
+++ | Ao Wic] L 63

solution C ni ng peptide substrate and ATP. After

60 mng I.0h 32 C, 25 the reaction was stopped
++ Q#ﬂ@% < . has
++ by addf%?ﬁ' 0 0206p of a solution containing 100 mV

peshgggl A7 - 015 % (v/v) Brij-35 45 mM EDTA

++++§§d 0.22 S&??ﬁ?p gégting reagent 1 (Cali per

++++ihf esci7edeeplCH0, < Bapki nton, MA). Phosphoryl ati on of
the substrate peptide was then detected on a Cali per

+H+H43600 | k0 essentially as descri bed by Pomereau
et al (J. Bionol. Screening 2004, 9(5), 409-416).
Separation conditions were as follows: 30 Pressure
-1.3 psi, upstreamvoltage -1562 V, downstream vol tage
-500 V, sanple sip tinme 200 ns. Positive controls
(buffer 1 instead of conpound) and negative controls
WO 2009/ 156092PCT/ EP2009/ 004393 65 (buffer 1 instead
of conpound and buffer 2 instead of ROCK I1) were run
in parallel on each plate. The fol | ow ng
product s/ conpounds were tested in said assay by using
the respective form(salt or free base) obtained as in
t he exanpl es descri bed above and the followi ng 5
activities were neasured Exanpl eNo. plC50 1 ++++++ 2
++++++ 3 ++++++ 4 +++++ 5 ++++++ 6 ++H+H+H+
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7 ++++++ 8 ++++++ 9 +++++ 10 +++++ 11 ++++++ 12 +++++
13 +++++ 14 +++++++ 15 +++++++ 16 +++++++ 17 ++++++ 18

WQO-200943609D ++++++ PCT/EP2009/004393
67

Claims
1. A compound of the formula (1)

R4 Rpg (Rg)n

R3 = L S
I /R 11
N N N
R7 R m \R

Ry Rg 6 12
)
wherein

R4 is H, OH or NHg;

R3 is H, halogen, CN, (C1-Cg)alkyl, OH, NH3, or NHR’;

R4 is H, halogen, hydroxy, CN, (C4-Cg)alkyl, R’, or (C41-Cg)alkylene-R’;

Rs is H, halogen, CN, (C4-Cg)alkyl, or R’;

R7 is H, halogen, CN, (C1-Cg)alkyl, O-(C1-Cg)alkyl, R", or SO2-NH>;

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

Rg is one (C1-C4)alkylene bound to the cycloalkyl ring, in which the (C4-C4)alkylene
forms a second bond to a different carbon atom of the cycloalkyl ring to form a bicyclic
ring system,

wherein in the bicyclic ring system one or two carbon atomes are replaced by a group
independently selected from O, N-R43, S, SO or SOp;

or,ifmandsare2 mis3andsis1,ormis4 andsisO,
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20 ++++++ 21 +++++ 22 ++++++ WO
2009/ 156092PCT/ EP2009/ 004393 66 The given activity is
waeimwonedas t he negative decadal |ogarithm of PEGHEPIBY004393
(pl C50) as follows: +:plC503.0 ++:3.0 plC50 <4.0 5
+++:4.0 plC50 < 5.0 ++++:5.0 gl C50 <6.0 6.0 pl C50 <7.0
7.0 plC50 < 8.0 +++++++:8.0 BBC50 10 WO
2009/ 156092PCT/ EP2009/ 004393 67 Clainms 1. A conpound of
the formula (1) R4 R5(R9)n 5(1) wherein
Rg is CH2-CH-(CH2)2 which is bound with one CH> to the cycloalkyl ring and the two

other CH»> are bound to different carbon atoms of the cycloalkyl ring,

and,ifmis3andsis 3,

Rge are two methylene groups bound to different carbon atoms of the cycloalkyl ring,
wherein the methylene groups or the CH2-CH-(CH2)2 group are bound to carbon

atoms of the cycloalkyl ring and form an adamantane system of the formula

L (Rg)n

NR{Rq,
(XX)

wherein L can be bound to any secondary or tertiary carbon atom,

or Rg together with R4 and the N atom form a (C3-Cg)heterocycloalkyl which is

connected as a spirocyclic ring system to the cycloalkyl residue to form a residue of

the formula
(Rg) n
L S
N
R m AN
6

R12 (XX1)

wherein the bicyclic ring system or adamantane system or the (C3-Cg)heterocycloalkyl

containing ring system is unsubstituted or optionally substituted by Rg;

Rg is

R,

OH,

halogen,
(C1-Cep)alkyl,
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Rl is H OHor NH2; 10R3 is H, hal ogen, CN,
(C1-C6)al kyl, OH NH2, or NHR; R4 is H, hal ogen,

Whoupaxp92 CN, (Cl-C6)al kyl, R, or (Cl-C6)al kyPEHEPTR09/004393

R5 is H, halogen, CN, (Cl-C6)alkyl, or R; 15 R7 is H,
hal ogen, CN, (Cl-C6)al kyl, 0-(Cl-C6)al kyl, R', or
S02-NH2; R8 is H, hal ogen or69ci1- C6) al kyl ; 20R6 is one
(Cl-C4) al kyl ene bound to the cycloal kyl ring, in which
the (Cl-C4)al kyl ene fornms a second bond to a different
O-(C¢&dalkyht om of the cycloal kyl ring to forma bicyclic
ring system wherein in the bicyclic ring system one
(C1-Gg)alktensaRhon at omes are repl aced by a group
i ndependently selected fromO, N-R13, S, SO or SO2; 25
(Co-Gg)alkenyln and s are 2, mis 3 and sis 1, or mis 4 and
i§ 0, WD 2009/ 156092PCT/ EP2009/ 004393 68 R6 i s
(CZ"%)?BY!H%CHZ)Z which is bound with one CH2 to the

cloal k ing and the two other CH2 are bound to
Cr-RRIR OB i f

carbon atons of the cycloal kyl ring, and,

(01_%5&%%%5@?9;3' R6 are two net hyl ene groups bound

bon atons of the cycloal kyl ring, 5

(C1_(y¢)§[ 'éhé_bgom’hyl ene groups or the CH2-CH (CH2)2
group are bound to carbon atons of the cycloal kyl ring

C1-Gx\dlkvigre-e gpant ane system of the forrmula (R9)n NRi
(Cr- ORI STOpiyy

ereln L can be bound to any secondary or
(C1-G@atkyane-CeOMNH-Rt om 10 or R6 together with R11 and
the N atomforma (C3-C8)heterocycl oal kyl which is
(C1-CpaheyianedCHO)MH(Gi1-Ggyalkylc ring systemto the
(C1-C(:E);/)%llk?/zlieln@{lc((r)?rxsl[i(gl;?Cé)%llzycl)]rzfn a residue of the fornula
(C1-Cg)alkylene-C(O)N[R']2:
(C1-Cg)alkylene-C(O)O-(C1-Cg)alkyl,
COOH,
C(0)O-(C1-Cg)alkyl,
C(O)OR’
C(O)(C1-Cg)alkyl,
C(O)R,
CONH2
C(0)-NH-(C2-Cg)alkenyl,
C(0)-NH-(C2-Cg)alkynyl,
C(O)NH-(C1-Cg)alkyl,
C(O)NHR’,
C(0)-NH(C1-Cg)alkylene-R’,
C(O)N[(C1-Cg)alkyl]R’
C(O)N[(C1-Cg)alkylly,
C(0)-(C1-Cg)alkylene-R’, or
C(0)O(C1-Cg)alkylene-R’;
R11 and Rq2 are independently of each other
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15 wherein the bicyclic ring system or adanmant ane
systemor the (C3-C8)heterocycloal kyl containing ring

W@ pamMoPs unsubstituted or optionally substi t REEEPI9YI/004393

R9; Rg is 20R, OH, hal ogen, (Cl-C6)alkyl, 69
0-(Cl-C)al kyl, (Ci1-C6)al kylene-R, (C2-C6)alkenyl,
(C2- 06) al kynyl , 5(Cl-C6)al kyi®kne-O- R,
(C1l- Co6) al kyl ene-CH R12, (Cl-C6)al kylene-C(0)-R,
(C1- C6) al kyl ene- C(0) NH2, (C1-C6)al kyl ene-C(0) NH-R

H, 10(Cl-Co)al kyl ene-C(0) NH ( C1-C6) al kyl ,

., (Cl1-Co)al kyl ene-C(0) NRC1 -Co6)al kyl | 2,
R, (c1- 06) al kyl ene- C(0) N[ R1L2;

| kyl 0) 0- (C1- C8) al kyl , COOH,
(01'%%3)061(81/ ?:?ZI E_\(A) c§0)o¥)?:(o§/(01 cs)al kyl, C(O)R,

0) - N+ ( C2- 06) al kenyl
(ng?m ﬁﬁg??cg(o%s)m ky(/nyl %:?O)m/(c:l-os)m kyl, C(0)NHR |

C Skylshed- Gglalk R, 25C(0)N[(Cl -C6)al kyl] R
OO S d e (e Coyalkyi ene R or

(C1 (@)ﬁl}(@l@eﬁé @R 'al kyl ene-R ; R11 and R12 are independently
of each ot her

(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-(C1-Cg)alkyi,
(C1-Cg)alkylene-C(O)N[(C1-Cg)alkyl]o,
(C1-Cg)alkylene-C(O)N[R]2,
(C1-Cg)alkylene-C(O)O-(C 1-Cg)alkyl,
C(0)0O-(C1-Cg)alkyl,

C(O)OR,

C(O)(C1-Cp)alkyl,

C(O)R,

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

C(O)NHR’,

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

R11 and R42, together with the N-atom to which they are attached, form a (C3-Cg)

heterocycloalkyl;

R13 is H or (C4-Cg)alkyl;
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70 H R, (Cl-Co6)al kyl, (Ci-Co6)alkylene-R,
5(C1- C6) al kyl ene-0-(CG -Co6) al kyl,
WO anIasnar kyl ene-O- R, (Cl- C6) al kyl ene- CH R12, PCT/EP2009/004393
(Cl-Co) al kyl ene-C(0)-R , (Cl1-C6)al kyl ene-C(0) NH2, 10
(C1- C6) al kyl ene-C(O) NH- R, (.Cl1-C6)al kyl ene-C(0) NH (Ci
-06) al kyl , (C1- C6) al kyl ene- G0) NRC1- C6) al kY! | 2,
(C1l-Co6) al kyl ene- C(0) Nl R12,
(C1- Co6) al kyl ene-C(0)0- (G -Co6) al kyl,
nis 01%5@ @ 6r 4C1- C6) al kyl, C(O)OR , C(0)(C -Co)al kyl,
C(O)R, C(O)NH (C1-Co)al kyl, 20 C(0)NHR ,
C(0) NRC1- C6) al kyl i R C(0) NRC1- C6) al kYl | 2,
: - -(C6) al kyl ene-R , C(0)0O(C1-C6)al kyl ene-R , or
mis 1g?(’)éléqu%ind R12, together with the NNatomto which they
are attached, forma (C3-C8) heterocycloal kyl; R13 is
. ~H Oé Q()'%l Co6) al kyl ; WD 2009/ 156092PCT/ EP2009/ 004393 71
sis Opl, 21, 2, 3 0or 4 mis 1, 2, 3 or 4 5sis 0, 1,
2, or 3;
L is O(CHp)p, S(CH2)p, S(O)(CH2)p, SO2(CH2)p, NH(CH2)p, N(C1-Cg)alkyl-(CHp)p,

N(C3-Cg)cycloalkyl-(CH2)p; or N[(C 1-C3)alkylene-R’}-(CH2)p;
pis0,1,2, 3o0r4;

R'is

(C3-Cg)cycloalkyl,
(C5-C1p)heteroaryl,
(C3-Cg)heterocycloalkyl,

(Ce-C10)aryl;

wherein in residues R3 to R43 alkyl or alkylene is unsubstituted or optionally
substituted one or more times by OH, OCH3, C(O)OH, C(O)OCH3, NH2, NHCH3,
N(CH3)2, C(O)NH2 C(O)NHCH3 or C(O)N(CH3)2:

wherein in residues R3 to R13 cycloalkyl or heterocycloalkyl is unsubstituted or
optionally substituted one or more times by (C1-Cg)alkyl, halogen, OH, OCH3,
C(O)OH, C(O)OCHg, NH2, NHCH3, N(CH3)2, C(O)NH2 C(O)NHCH3 or
C(OIN(CH3)2;

wherein in residues R3 to Rq3 alkyl or alkylene is unsubstituted or optionally

substituted one or more times by halogen;
wherein in residues R3 to R43 (Cg-C1g)aryl and (C5-C1g)heteroaryl are unsubstituted

or optionally substituted one or more times by a group independently selected from
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Lis O(CH2)p, S(CH2)p, S(0)(CH2)p, SO02(CH2)p,
NH( CH2) p, N(C1-C6) al kyl - (CH2) p,
WOR@3AE®YT ycl oal kyl - (CH2) p; or PCT/EP2009/004393
N (Cl1-C3)al kylene-R']-(CH2)p; 10p is O, 1, 2, 3 or 4,
R is (C3-C8)cycloal kyl, (C5-Clo)heteroaryl,
15(C3- C8) het erocycl oal kyl (E%- Cl0) aryl ; wherein in
residues R3 to R13 al kyl or al kylene is unsubstituted
or optionally substituted one or nore tines by OH,
halog@@:OH,AO0RDN3, CN) O@13(C NER,)alkACEI0) BN §hiird, C(O)OH,
C(O)NH2, C(0) NHCH3 or C(O)N(CH3)2; wherein in residues
C(O)RECH & EatkytyGIQNH | C(O)NH(Cer-Ea)alkgaCkPINI(E 1-Co)alkyll,

unsubstituted or optionally substituted one or nore

(C3-Gg)eusloplkyl ¢C1coplaliyll (C heisdalkwienerNHECHE 6)atkol, oH,

(C1-Gayalkyii- MhdSs NIV bz, o b UK TMA Gz CPIRITY DR -G)alkyl
o-c@EERaR, %Ef?.by%ﬁdﬁéa R, S el Shaniccr-
Corafilereh St S0 Bt SRa R IR ROl fogMge

N“Cé%?"‘?%%"’%%%?‘?ﬁ“p%gﬁpﬁg 65 N1 R (I Gy N

- 0 -
CO) B S NI RIS CoIRION-SO;
(Co-CH §)RNRIUHCB Dok 40,5-@ ool@e%ryuNMO{Q-I(C;;(G‘@)h@férat:Wbalkyl N(C1-
(Cl1- Co6) al kyl ene- NH(Cl Co6) al kyl

06)8'4@1@@) éﬂ?hﬂséaWNMC1@GBéalky'F¢®)Qm1 @B)GIMFNGC1 -Cg)alkyl-C(O)-

é alk 0-(C1- (%alké1 Co6) al kyl ,
NH-( mt%z)a sé‘om)m (Cq Ieae)(gaek no)aryl O( sC1o)aryI

O-CEpR |q% 10)%{& R Sletes S?{;F Cajheterdcycloalkyl,

(C1- c%qe%; ﬂﬁc@gﬁ)ﬁé\ﬁeé @O%f;{a&yl i@@&hei’erobycloalkyl
O- (Chﬁeég%_yge&e_ @%%@@?tg%r?p (€T §HANE-(C3-Cg)heterocycloalkyl,

NH- S02- ( C3- C8) het erocycl oal kyl , N(C1-
1006) al kyl - C(0) - ( C1- C6) al kyl
where:ocsaumg@?q()a@a OOCIB—%C@g)l'g@)EmaWI (ChaKGy)heBratysibalkylD pr
a , ar
(Cz- Q@QY@@?HSNLW%I’C@ sutsstitutedang ¢ % treetimesd)aa @roup independently

selecias{om halogs C§qug§gp06¢fﬁ°baré1 ‘cayakyi (& "EEIE N,

NH(Cc Bk Wéﬂ@s@ B 2Pl SUPAGH. FI(OI9-(Qy-Celalkyl, CONH
(C1- G e OB e R BB PG 810038 e e

©- (Cfcﬁ%@ﬁeetg@%%lo%alﬁlgl Clgz h(eggr 82; ZL/C| oal kyl may be

or whedéiat(ClguCq %ameis BATIHAIN ge@rﬁgtaﬁﬁédbiy @Cﬂ&ﬁl@@lkyg}e-o group

i ndependently sel ecte om hal ogen,

wheréby &5-8ameainbgred (ifg iCHraledytogetiid?, withi{Héledebpalatyins the oxygen
NRC1- OG%aIk | k, 502CH3, C(0)OH, C(0)O0-(C1-C6)alkyl,

atomgafs ®1- C6) al kyl ene- 0- (C1- C6) al kyl ,

and V%*g's?%@; SHpstiGefts/dFRCEIG) GlaNYh (C5-Cnheterosnd (C3-
Cg)h&@wélyclé%wgyln E;pgﬁjgggéggldéw@obys fhay not be further substituted by an

aryl, heteroaryl, heterocycloalkyl, or cycloalkyl containing group;



whereby a 5-8-nmenbered ring is formed together with
the carbon atons the oxygen atons are attached to; 25
Waewmk@rei n aryl substituents of (C6-C &aryl PCT/EB20@H/004393

Oheteroaryl, (C3- C8)heterocycloal kyl and
(C3-C8) cycl oal kyl groups may_not be further
substituted by an aryl, het e?%aryl , heterocycl oal kyl ,
or cycloal kyl containing group; WO
2009/ 156092PCT/ EP2009/ 004393 73 their stereoisoneric

their stetéaisomerit ameforcdatitomeriafulhy andier thephphamessdutically sicceptable
accepi able salts thereof. 2. A conpound of formula (1)

salts N&8PHi ng to claim 1, wherein RLis Hand is
5characterized by the formula (11) 10 3. A conpound
of formula (1) according to claim1l1l, wherein RL is OH

2. aidcorapotind af farmuiz ) agcotding to okaira 1, WhiexginfR 1 RS HRandhis
/R11 NN R12 /R11 NN R12 WO

5 charaptergerbnn ieriommelRp(9/ 004393 74

Ry Rg (Ro)n
~ 11
N R N
7 R m \R

(1)

10 3. A compound of formula (l) according to claim 1, wherein R4 is OH and is

characterized by the formula (llla)

Rg4 Rs (Rg)n
R3 4 L S .
~ 11
N R N
7 R m \R

15  or by the formula (llib)

R4 R5 (Rg)n
HN N/ 11
R7 R m N
O Ry 6

(Illb)
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4. A compound according to claim1, wherein RL is NH2.
5. A conpound according to one of clains 1 to 4,
WoR@pasi9R3 i s H, hal ogen, (Cl- C8)al kyl, or NMR/EP2009/004393

wherein (Cl-C8)al kyl and Ft" are unsubstituted or
substituted. 5 6. A conmpound according to one of
clains 1 to 5 wherein R3 is/H 7. A conpound
according to one of clainms 1 to 6, wherein R4 is H,
hal ogen, (Cl- C8)al kyl or (C C)-phenyl, wherin

4. (BledeApalihy acoordiritetyytlamn d, whnbint R ig Néior
10substituted. 8. A conpound according to one of
claims 1 to 7, wherein R4 is H 9. A conpound

a C%ghggr&:fcc?q%{ﬁ QCQ% mf"flclggn& t;galx\h)yyeﬁeerlg?n B% iic,?-l,lﬁalogen, (Cq-
ok IS B PR T Bt o

substltut ed. 10. A conpound according to one of
claims 1 to 9, wherein R5 is H 2011. A conpound

6. aéccordpognd acoording tacore of claims 1110, 5,wileereimRB7As itb  H,
hal ogen, (Cl- C8)al kyl, 0-(C1-C8)alkyl, or R, wherein
(C1-C8)al kyl or R' are unsubstituted or substituted.

7. CATRSRH BB 5850 e ich 52,y retoen. (o1
CoT £ ehy ik, JOPHR! Aoy OB o

subsifttited30 haI ogen, WO 2009/ 156092PCT/ EP2009/ 004393 75
(G -C6)al kyl, (Ci1-C8)heteroal kyl, (Cl-C6)al kyl ene-R
(C2- Co6) al kenyl

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

9. A compound according to one of claims 1 to 8, wherein Rg is H, halogen, (C1-
Ceg)alkyl, (Cg-C1g)aryl, or (C5-C1g)heteroaryl, wherein (C1-Cg)alkyl, (Cg-C1g)aryl, or
(C5-Cqp)heteroaryl are unsubstituted or substituted.

10. A compound according to one of claims 1 to 9, wherein Rg is H.

11. A compound according to one of claims 1 to 10, wherein R7 is H, halogen, (C1-
Cg)alkyl, O-(C1-Cg)alkyl, or R’, wherein (C1-Cg)alkyl or R" are unsubstituted or
substituted.

12. A compound according to one of claims 1 to 11, wherein R7 is chloro.
13. A compound according to one of claims 1 to 12, wherein Rg is H.

14. A compound according to one of claims 1 to 13, wherein Rg is
R’
OH

halogen,
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5 (C1-C6) al kyl ene-C(0) NH R,

(C1-C6) al kyl ene- C(0) NH (C1-C6) al kyl, COOH, CONH2,
W@L@YNF6002C1- C6) al kyl, 10 C(0) NHR , PCT/EP2009/004393

C(0) - NH (C1-Co6) al kynyl, C(0)-NH(Cl-Co6)al kyl ene-R , or

C(O)N[(C1 -C6)al kyl]2; wherein (C1-Co)al kyl,

(C1-C6) al kyl ene or R' are unSubstituted or

substituted. 15 15. A conpound according to one of

claims 1 to 14, wherin RO is OH, hal ogen, (Cl-

(C1_(@%ﬁykyl , IR, (C1-Co6)al kylene-R, (C2-C6)al kenyl,

| CONH2, C(0) NH- (C1- CB)al kyl, C(O0)NHR , or

(C1-Gg)beterazlkyds) al kyl k, wherein al kyl, al kylene and R' are
unsubstituted or substituted. 20 16. A conpound

(C1-CgyalkylgneRt o one of clains 1 to 15, wherin Rg is OH,
hal ogen, (Cl- C6)al kyl, COCH, CON H2, 0-CH3, phenyl,

(C2-Cepalkenylal kyl ene- phenyl, (C3-C8)cycl oal kyl, wherein

[ Kyl h l...or ,(C3-C8)cycl oal kyl is unsubstituted or
(C1'C%J5%ﬂel”§f§@)%tA conpound according to one of
l\ 24 i is allyl, nmethyl, ethyl,
(C1’6@%%,néféw3$wﬁg@%§&' i sobutyl, cyclopropyl,
coomycl obutyl, cyclopentyl, cyclopropyl nethyl ene,
i sopr opyl oxynet hyl ene, tetrahydrofuranyl,
CONHegt r ahydr opyranyl, phenyl or benzyl. 76 18. A

ound according to one of clains 1 to 17, wherein

conp

C(O)MHACanGeRlRylar e i ndependent|y of each other H,
I%Cl_’ C6) al kyl, 5(C3-C8)cycl oal kyl

C(O)NIIR..c4) al kyl ene- ( C3- C8) cycl oal kyl ,

- (C5-Ci 0) het I,
C(O)_ﬁgg‘;‘%éwy@gg-gc& C8) %e?e?ggswoal kyl ,

i ' |, 10(Cl-C6) al kyl -0-(C
C(0) Fé"é%}%ﬁ‘kﬂ@ﬁe‘@op o)ary ( ) al kyl ene- 0-(
C(O)N[(C1-Ce)alkyl]2;
wherein (C1-Cg)alkyl, (C1-Cg)alkylene or R" are unsubstituted or substituted.

15. A compound according to one of claims 1 to 14, wherin Rg is OH, halogen, (C1-
Ceg)alkyl, R*, (C1-Cg)alkylene-R’, (C2-Cg)alkenyl, COOH, CONH2,C(O)NH-(C1-
Ceg)alkyl, C(O)NHR’, or C(O)N[(C1-Cg)alkyl]2, wherein alkyl, alkylene and R are

unsubstituted or substituted.

16. A compound according to one of claims 1 to 15, wherin Rg is OH, halogen, (C1-
Cg)alkyl, COOH, CONH»p, O-CHg, phenyl, (C4-C2)alkylene-phenyl, (C3-Cg)cycloalkyl,
wherein alkyl, phenyl or (C3-Cg)cycloalky! is unsubstituted or substituted.

17. A compound according to one of claims 1 to 16, wherin Rg is allyl, methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, cyclopropyl, cyclobutyl, cyclopentyl,
cyclopropylmethylene, isopropyloxymethylene, tetrahydrofuranyl, tetrahydropyranyl,
phenyl or benzyl.
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C(O)NH (C1-C6)al kyl, or R11 and R12, together with the
N-atomto which they are attached, forma (C3-C8)
whedoensoyr| oal kyl group; wherein (Cl-C6)al kyl , PCT/EP2009/004393

(C3-C8) cycl oal kyl, (Cl-C4)al kyl ene, C5-C10) heteroaryl,
15(C3- C8) het erocycl oal kyl, or (C6-Cl &aryl are
unsubstituted or substituted/619. A conpound accordi ng
to any of clainms 1 to 18, wherein R11 is H or
(Cl-C6)al kyl; and R12 is 20 H, (Cl-0C6)alkyl,

18. ( B3edripoynd astdrding (dCARECh¥ aldimk cnte- {TCvledeiry Rl 9aridyR4 2 are
(Cl1-A4) al kyl ene-(C5-Ci o) heteroaryl, 25 (C1

indepeddentik pf eaeh pEBrCs) het er ocycl oal kyl ,
(Cl- C4) al kyl ene- (C6-Cl0)aryl, or (Cl-C4)al kyl ene-0-(Ci

H, - C6) al kyl . wherein (Cl-C6)al kyl, (C3-C8)cycloal kyl,

((;1_(5@33,"(%) al kyl ene, (C5-C10) heteroaryl,
(C3- C8) het erocycl oal kyl, or (C6-Cl &aryl are

(C3-C)eytletikylt ed or substituted. WO
2009/ 156092PCT/ EP2009/ 004393 77 20. A conmpound
(C1-Gathytineg(@ p Cy)gyaddalkylai ns 1 to 19, wherein R11 is H
and R12 is H (Cl-C6)al kyl or (C3-C8)cycloal kyl,
(C1-Guhatkylene-(Qs-Capaheigroasy!, ( C3- C8) cycl oal kyl are
unsubstituted or substituted. 21. A conmpound according

(C1-Ggaliyylensr((3-LarRetereeycieplkyiner ei n R11 and R12 are H.
C1-C4)alkylene-(Cg-C1p)aryl,

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

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

R11 and R12, together with the N-atom to which they are attached, form a (C3-Cg)

heterocycloalkyl group;
wherein (Cq-Cg)alkyl, (C3-Cg)cycloalkyl, (C1-C4)alkylene, C5-C1p)heteroaryl,

(C3-Cg)heterocycloalkyl, or (Cg-C1g)aryl are unsubstituted or substituted.

19. A compound according to any of claims 1 to 18, wherein

R11 is H or (C1-Cg)alkyl; and

Rq2is

H,

(C1-Cp)alkyl,

(C3-Cg)cycloalkyl,

(C1-C4)alkylene-(C3-Cg)cycloalkyl,

(C1-C4)alkylene-(C5-C1g)heteroaryl,
(C1-C4)alkylene-(C3-Cg)heterocycloalkyl,

(C1-C4)alkylene-(Cg-Cqp)aryl, or

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

wherein (C1-Cg)alkyl, (C3-Cg)cycloalkyl, (C1-C4)alkylene, (C5-C1g)heteroaryl,
(C3-Cg)heterocycloalkyl, or (Cg-C1q)aryl are unsubstituted or substituted.



22. A conpound according to one of clainms 1 to 21,
wherein the bicyclus forned with R6 is selected from
WQ @940 whi ch is unsubstituted or opti onBCT/HP2009/004393
substituted by Rg. 23. A conpound according to
one of clains 1 to 22, wherein the adamantane 15
formed with R6 is selected ffébm WO
2009/ 156092PCT/ EP2009/ 004393 78 (XXe) which is
unsubstituted or optionally substitued by residues Rg.
20. 5 A2dorApoonghacoordirar to dny of tlairasd tof 13;Iwhereinl to 21,
.wgrein R6 together wwth R11 and the N atomforma
R111i8¢%28d) het er ocycl oal kyl which is connected as a

SR rocyal | ystem Lo th | oal kyl residue to give a
R12'ng'i(g"fié&ééi@aé’rf@ﬁﬁé&fyﬁ%@wyiu (XXI') 10 wherein the
_ I —_ / -
whertfCCe BRI C S Ieg ioB B Ldube el or lBsyfuteg
5 conmpound according to one of clains 1 to 24, wherein m
is 2 and s is 2 15 26. A conpound according to one of
21. clhacompound agdoning ta anyrof slagmaridtos2Q, swHerein R4 2ihd R12 are H.

compound according to one of clains 1 to 26, wherein n
is O. 28. A conpound according to one of clains 1

2. B np I SGorisid el bRt 6L Bai R i) B B bigyelus formed

with Rg ipseledteaicicorndhegroepone of clainms 1 to 27, wherein L
IS NH(CH2)p or N(C 1 -C6)al kyl)-(CH2) p.

@ o o Ob

which is unsubstituted or optionally substituted by Rg.
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23. A compound according to one of claims 1 to 22, wherein the adamantane

15 formed with Rg is selected from
NR;R;,
L <;Z L~ Q
NR,.R
11" "2 (an)’ (XXb)

/ ZwNR R ’ ZmNR R
L 117112 (XXC), L 117312

(XXd) or



30. A conpound according to one of clainms 1 to 27,

wherein L is O(CH2)p. 5 31. A conpound according to
W@pwoas60e3 ains 1 to 30, wherein p is 0. 32. APCOEPWONGN4393

according to claim1 selected fromthe group

consi sting of

6- (4- Am no- adamant an- 1- onxy¥87 chl or o- 2H i soqui nol i n-

1- one,

106- (4 AIIyI 4- am no- adamant an- 1-yl oxy) - 7-chl oro-2H1is

oquu | Rn; 1- one,
d- 4- propyl - adamant an- 1-yl oxy) - 7-chl oro- 2Hi so
'-olln 1- one,
i no- 4- met hyl - adamant an- 1-yl oxy) - 7-chl oro- 2Hi so
ol i n-1-one,
(‘/Vnno 4- phenyl - adamant an- 1- yl oxy) - 7-chl or o- 2Hi so
qui N8l i n- 1- one,
6- (4- AmIMXXKQNCIopropyl-adanantan-l-yloxy)-?-chloro-2
H i soqui nol i n-1-one, 15

6- (4- Benzyl am no- adamant an- 1- yl oxy) - 7- chl or o- 2H-i soqu
whch‘@,I ursubsttifed or optlonalli/ subst|tued by reS|dues Rg.
6- ( 3- Am no- adanant an yl oxy) - 7-chl or o- 2H"1 soqui nol i n-
1-one,

6- ( 5- Am no- adamant an- 2-yl oxy) - 7- chl or o- 2H i soqui nol i
5 24. 1 ,q.gmpound according to one of claims 1 to 21, wherem Re together with R4

and tl_nLe g\ﬁgﬁm orm a?&%nég) e%e%cyc%)alkyl n%lcl?'}/ls conn ?e%“as a splrocycllc
systefiL e QAT 50A0L 38 VI & rsidl8 Y Mrhy - 7~ el or o

206-{[ (- 7-am no- 3-t hi abi cycl o[ 3. 3. 1] non-9-yl i oxy}-7-ch
| or oi soqui nol i n-1(2H)-one

oIin-l(ZFD-one, 3, 3- d|0X|de _or

lor theéir pharmaceutically acceptable 25salts
3 compound according to claim1 sel ected
ul consi sting of
Ris-6-(5- An1n0|aq§nantan 2-yl oxy)-7-chl oro-2Hi soqui no
l in-1-one, (XXI)
-chl oro- 2H

10 whereﬁaﬁﬁﬁ _(§3O(§§)heterocyc ogﬁyf cont%my ing rl}% system IS unsubst%utgg or

omtoR ARG oy v ol 3 109
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6-{[ (7-endo, 9-syn) - 7- am no- 3- oxabi cycl o[ 3. 3. 1] non- 9-yl

25. ]| axggmpeuid acoordingionone of tlaihs -1 tord4, wherein mis 2 and s is 2
6-{[(7-Endo, 9-anti)-7-am no- 3-thi abi cycl o[ 3. 3. 1] non- 9-
yI]oxy} 7-chl oroi soqui nol i n-1(2H)- one,

15 26. > ddrhogRdlBcSortitiy to oﬁé*bf@ra%n%h' R4 WHERiA s 5l s 1.
OXY} - or0|squ|noI|n one, an

6 {[(7- Endo 9-anti)-7-am no- 3- (dloxo-thia)bicyclo[3.3.
1],non-9-vyl ] oxy}-7- oro ui nol i 1(,2 one

27, shoSkinBaiid Sédraing fsé 8t BBt dedt avtkinR R o
tautoneric fornms and/or their pharmaceutically
acceptabl e 10salts thereof. 34. A conpound of fornula

28. ( Acamppend peeording ieseneiof elaimg 1 twhereinshklis S(CH2)p,
accaording to one of clains 1 to 33 for use as a

20 S(O)(&ttr)eaferO2(GH2Y5. Use of at |east one conpound of
formula (1) and/or a pharmaceutically



acceptabl e salt thereof according to one of clains 1
to 33 for producing a nedicanent. 36. Use of at | east
woep@aspbund of formula (1) and/ or a phar naceRCT/ERI009/004393
acceptabl e salt thereof according to one of clains 1
to 33 for the treatnent and/or 20 prevention of
hypertensi on, pul nonary hypéﬁiension, ocul ar
hypertensi on, retinopathy, glaucona, peripheral
circulatory disorder, peripheral arterial occlusive
29. dAmqmdrB%ordmrtomwoManﬁs dite @75 evheneigi lnis NH(CH2)p or
pectoris, heart hypertrophy, heart failure, ischemc
N(Cﬁﬁséeﬂwbe(CH;_éphem c organ failure (end organ danmge),
fibroid lung, fibroid liver, liver failure,
nephropathy, renal failure, fibroid kidney, rena

i S, 0 t
30, AV RE Ao S erER Y de 27 Wi BT RB(
respiratory distress syndrone, thronbotic disorders,
stroke, cerebral vasospasm cerebral ischem a, pain,
31. nducomabudd g@enerding tmone of cldimsot tb 30\ whereimpz8€i mer' s
di sease, premature birth, erectile dysfunction,
endocri ne dysfunctions, arteriosclerosis, prostatic

32. h&%ﬁﬁ&ﬁ@ac&r&ﬁ@tt@%lﬁﬁm GRIated HlonP e Qfouii ehfisting of

nmet abol i ¢ syndrone, 30 bl ood vessel restenosis,
6-(4-Amineradamantas- b-ylaxy){7=ehitard-3H:isaauisplinminenei seases,

oo BR8Pl SRR e
6-(4-AHRPIA-preiA AdBintta A Y- ?@@P? o?ﬂor@tm-mﬁcﬂ,lnﬂélm -3%one,

37. Use of a conpound of fornula or a

6-(4 %ﬂ@oﬁ@a@thvk@ﬂiaryaat%bwméﬂs@mbrq %Hr'é@ﬂu'@@é@Thpﬂ@ to
6-(4-Ano% %ﬁy@d%ﬂﬁﬂta%% I){R{ng)] Wecﬁlpf‘d’@‘bllie% amdlif’1-one,

reven £I'6h ert ertens I on,
6- (4-Afmbm4-m&yblbpmpyl4auamarftam41uylexyhém:lrnlmpeﬂl-h-ysoqwmaln -1-one,

fail h b ' | COPD
6-(+- e FraocasEBataR, Y-S B 2B s e AP IRy oot 1 | &
oA EHAEA 8Prar Ry Y 7s8Rbrd SRLEBARIB I ALgigncer

evel oprment and ressi on. A medi canment
6-(5-Aroimoradamgntam- yykmyb-ﬂv@lamaﬁHt-lSOQUlabllhéaeltJe one

6-(6-ATBRBRRSATEMasT ¢ Y Hah e LD iR B o8 ol ai mh 1
6-{[(71efnidd- ﬁbﬂéﬁi@;& \AL 9&']:'\%-9%}%&?% edcrﬂamuéamamam@m one,

carriers and ere appropriate, further additives

6-{[(-7aaming- S@WCMQ[B\k’eﬂmgr%ﬂl]gm}s? chloroisoquinolin-1(2H)-one
6-{[(7-amino-3-(dioxo-thia)bicyclo[3.3.1]non-9-ylJoxy}-7-chloroisoquinolin-1(2H)-one,
3,3-dioxide, or

6-(1-Aza-spiro[4.5]dec-8-yloxy)-7-chloro-2H-isoquinolin-1-one,

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

salts thereof.

33. A compound according to claim 1 selected from the group consisting of
cis-6-(5-Amino-adamantan-2-yloxy)-7-chloro-2H-isoquinolin-1-one,
trans-6-(5-Amino-adamantan-2-yloxy)-7-chloro-2H-isoquinolin-1-one,
6-{[(7-Endo,9-anti)-7-amino-3-oxabicyclo[3.3.1]non-9-ylJoxy}-7-chloroisoquinolin-1(2H)-

one,
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6-{[(7-endo,9-syn)-7-amino-3-oxabicyclo[3.3.1]non-9-ylJoxy}-7-chloroisoquinolin-1(2H)-
one,
6-{[(7-Endo,9-anti)-7-amino-3-thiabicyclo[3.3.1]non-9-ylJoxy}-7-chloroisoquinolin-1(2H)-
one,
6-{[(7-endo,9-syn)-7-amino-3-thiabicyclo[3.3.1]non-9-ylJoxy}-7-chloroisoquinolin-1(2H)-
one, and

6-{[(7-Endo,9-anti)-7-amino-3-(dioxo-thia)bicyclo[3.3.1]non-9-ylJoxy}-7-
chloroisoquinolin-1(2H)-one, 3,3-dioxide,

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

salts thereof.

34. A compound of formula (l) and/or its pharmaceutically acceptable salt according

to one of claims 1 to 33 for use as a medicament.

35. Use of at least one compound of formula (I) and/or a pharmaceutically

acceptable salt thereof according to one of claims 1 to 33 for producing a medicament.

36. Use of at least one compound of formula (I) and/or a pharmaceutically
acceptable salt thereof according to one of claims 1 to 33 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
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and progression.

37. Use of a compound of formula (I) and/or a pharmaceutically acceptable salt
thereof according to one of claims 1 to 33 for the treatment and/or prevention of
hypertension, pulmonary hypertension, fibroid liver, liver failure, nephropathy, renal
failure, chronic obstructive pulmonary disease (COPD), cerebral vasospasm, pain,
spinal cord injury, erectile dysfunction, blood vessel restenosis, or cancer development

and progression.

38. A medicament comprising an effective amount of at least one compound of
formula (l) and/or a pharmacologically acceptable salt thereof according to one of
claims 1 to 33 pharmmaceutically tolerated excipients and carriers and, where

appropriate, further additives and/or other active ingredients.



