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WO 2009/ 156100PCT/ EP2009/ 004421 SUBSTI TUTED
| SOQUI NOLI NES AND | SOQUI NCLI NONES AS RHO KI NASE
WO MMPBSSIGRS The present invention relates to PCT/EP2009/004421

substituted isoquinoline and isoquinolinones, their
preparation and their use in the treatnent and/or
prevention of diseases related to the 5 inhibition of
Rho- ki nase and/ or of Rho-ki nase nedi at ed
phcSPBSTMURED ISQQAUIYOEINES ANDHISOQUINQLINODIES ASRHO
Activation of a snmal KINASEINHIBIPARSPON agoni st
stinmulation results in conversion of RhoA fromthe
i nacti ve GDP-bound formto the active GIP-bound form

The fiesBnfintnfbipRasie b st teboiifoIRE dntAishinglinones, their

preparation @andrtbeir.usehn-the t@atment and/sp peseationof disgaskesrelated to the

nuscl e cel |'s (%gg endot hel i a| c:el#1 Actj vati

.. Snmoot
inhibgnRal RIG- -Kinage angfor afRhe-kinpsearedigtachahesreTyigking ' nyosin light
Cha,rpﬁﬂ,&éﬁ]ﬂ‘gr yf‘é;Sl tization of smooth nuscle cells through

tion-nediated inhibition of the nyosin
I i ght chain phosphatase activity and thereby

Activgf o uI atélpémgﬁgfe?{rgc% ZI(F:)t | qu&%&? éﬂ%ﬁ&g%ﬁ%%ﬂg?rt\ gE)XVersion of
Rho@ﬁ@ﬁﬁ@mabﬁvé SOFe8nd '?é?m B theaARREGTP- bé\)ﬁ& 626h With a

vasoconstriction, including the devel opnent of
subseguentrdindingrte andcactivetion Oﬁg?éwklgnawem@ irafamns,| Rhg-kinase 1 and

Rno-fi8sk " 2% Kby RgHihas 21 plbrestRd Ty yateyarsMapth infiscle cells

and ehddthsiial cééeAdtividibn 0$IRHo-k|ih9982 RPtheld@elCPP)bound RhoA leads
asthma (Setoguchi et al. Br. J. Pharnmacol. 2001, 132,

to calcium segsitizatiam of smootmuselg cels threpghplosphsrplatigagnediated

mhnb%@%?ﬁ%mb%gg %r?@at{f‘a.lrﬁ’ ﬁﬁ%%%‘r%t% 2 E@lﬂ&%&i’h&é@? pSregulation of

the at®a8 af8ydsinhggelataydighhchainl (Mehatay ehaipddatens 1087, 389, 990-994).
(Fukunoto et al. Heart 2005, 91, 391-392, Mukai et al.
Nat ure 1997, 389, 990-994) and ocul ar hypertensi on and
I dn e
It is k%ﬁvwmes E@Nh%rkiﬁ%sé[glhﬁlggg lﬁgglé’é@o?ﬂfzoolri&l A 11%67|ﬁ§4ﬁ§ ’development
of m)@gﬁmmtgln&aandjwboﬂtmusnle(Istpmrocbrlitrantlllu (GcE{(ma ef al. J. Appl. Physiol.

2005,,p8, §55E1p46). Giondyal sraedth isde SHMafion {EGH e ol Am. J. Resp.
Cell Mol. %ldngggsz‘o Prou-12ee), asm(Sé‘l@guZﬁﬂeﬁaﬁlBr J. Pharmacol. 2001,

nephr opat hy, i ncludi ng hypertension-i nduced

132, Mﬂﬂﬁﬁpélakéhgra)ﬂt aln &UCebl hatmas: 2000i 38%cAF-698) and shronic

o5 AL R0 Ul 54 5L PR ! Fooo 7,

19822(9157) ﬂﬂ)er@%l&ﬂ@ulmwaﬁyﬂﬁybértenswrﬁ(ﬁlmuﬂmté@Fal redire 2005, 91,
Phar macol 2005, 527, 129-140, Hattori

{
301852, Mikapet; @mmmwa@mss%@@o 994 ) and seylar hypgrigasion and
regul?ﬂ&‘? bk hﬂ%@s ?é’éeé?{ré Yy 6&@%% §E§,9%ﬁ’<%éﬁ%ﬁg% @iidal Sci. 2001,
42, 131&4&1,8endothellaitdyafunoﬁnn (Steisthes ablEurCel H’héih}ai’ob.IZOOS, 512, 247-

249, 2300 s SO0, oo, 105, L6457, 525w et .
Cardi%%@@r%%&?'fooz C5)) ?5@57'6512(#@;5}%6%% ﬁ*clutﬁﬁ? hyp&Btnsion-
Coeur 2005, 249-254: Retzer et al. FEBS LeTt.

mduc@dOOQnm;artEOs“M rinfleged, @net diabeti® Bepbtopathies oenakfailure and

peripfigial ATEA| BsrldsiE Hissose (PAGDLW Ak H i otusNERS Petspect
200583/81%mefaﬁ@bbaﬁauaﬂnfar@nahgbeﬁu%%k ettQl. E4L/S Ii’rila?rﬁ\acol 2005,
Maeda et Met ab 119- 129), sexual

527, #139+1dAc Hadlori et ah. Cirgidation: 2004.:109, 2232 cardiac hypertrophy
(Chitaley et al. Nature Medicine 2001, 7, 119-122),
retinopathy, inflanmation, immune diseases, AIDS,
ost eoporosi s, endocrine 10 dysfunctions, e.g.
hyper al dosteroni sm central nervous system di sorders
such as neuronal degeneratlon and splnal cord injury
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640; G ngras et al. Biochem J. 2000, 348, 273-280),

vascul ar snmooth nuscle cell proliferation and notility
W@ Twettislea al. Circ. Res. 1999, 84, 1186-1193;PCT/EP2009/004421

Tangki j vanich et al. Atherosclerosis 2001, 155,

321-327), endothelial cell proliferation, endothelial

cell 25 retraction and notil Rty (G kawa et al .

Bi ochem Bi ophys. Res. Commun. 2000, 269, 633-640),

stress fiber formation (Kinmura et al. Science 1997,

and faillre (Yahtakhdklet é(amyngénéﬁsueh 2000, 35, misﬂr mao é’tCmOAm J.
150 806 otic disorders

PhyslPEéélL%hYS'Olzébgﬁ 486, C691-668; Kishé pt ét C%\lculél%b%()(ﬁgw 2741-

27§ e TG A9 5ok oo BB 4 won. o

Coeun2005098,243:254 cRetrer et al.IFEBS Ketta000, 468, 70-74 MNegord. et al.
Phar rracol 2000 403, 203-208: Sanchez- Madrld qfﬁt al
i

Biochem.| Binphvs. Res&zpmmun. 1?@?82@)-3%11 -33Rk Kiabelgs, diabeti
compﬂl:%tlo]ns 'glq&gelutlll aﬂg%etéﬁg %@%d&gﬁ{%&ﬂd ef49Diabetes

ced uripotent stem ce
2000299 mzmmmﬁmwlooeumtabbzmmgy ,118-129)¢ sexualeyisfunction,

nt. ract rol cl r oqr i Qn,
. R Sestiemvdicand ety C2: Nafits eler 43p1. 7. 119-122),
retin fw %ﬂé?ﬁ‘maﬁaﬁ irfhahe distilesCAIDSNostBoPorcdfs, endocrine
viabi'lity, survival, recovery, grow h, susceptl bility

dysfupotiensi %@dptp@salgostﬁrom@rre eental mrvouewst@mrémord@rérwch as

newqfﬁ%sﬁ%ﬂ SHipRBt ih gt iBARRREEN S NEFbL g, 200, 3, 0a-

01),; cérebpdl SsohetiadUehllbd et BeNdre 1897, 38909908940 Satoh et al. Life
19235204 Heng3T| ssue Cell 2009, PM D: 19261317

Sci. 28011588 144:1-14p3; Hitomé et al. &ife S0, £72 1989619393 Yamamoto et al.

J. Cag&p')?%s&' ?h?%neggéﬂn? 880 ’trangljt? ?1 %%ang?&wtp%%rﬁ)%ﬁ etal. Circ.

Res. 8000, 87Cald5- mmcxmét allmudwgerymmmgeemmmn, péiel, b.g.

neurnggt!yp@%?noa‘@a#ngm g@ﬁ?@%sc’@%ﬁéboé‘%4ﬂbf@qﬁ9@]@ : Inoue et al. Nature
medug/?@??bb@r 1o ef1za'71 P?Hf%bﬁ@ﬁfgh g%% f‘eé trhdts &gﬁﬁaéféi%: (WO 98/06433),

s et al ton 20
canceﬁZie]/&ﬁ)pmant aNd pltogzaessm]a,nmmma whgednlabitiopsst Rigb Bimase has

veen SFbuo ol 8 SEbien §PriessSags ok B3 NIR, lcicine
1999 @138 §2§SS@ﬁly@ét3é]SBlo%ﬂ@ﬁ1 éugéhﬁtheBBQ:ommun 2000, 269, 652-

Rodr | gues-Di ez et al. Pharm
659), angiogenesis, (Ushidzbehal. Biahes.i Biaphys. (Rem| Gemenine 2080, 269, 633-

040 Sy s RN 2 PRS8NP SR O o

prohfé?bﬂbﬁ&n@motﬂﬁﬁ)marﬁﬁw et2513C?r@8ResAﬂ 99®i 8% 1186 ’%Sl%ngkuvamch
et al. _Science 20 02, 125127 adduc

et al. é&qr@g@lpgﬁslq 2OR L+ hs%t32a1| 32?1) egpgtheh@h@&}l proilggygtlorg,@dothellal cell
retrac%?ﬁ?anﬁg |ht§3‘9ﬂ1dvgh é{gﬁg ]éltégﬁé nﬂ%sbbggﬁrﬂgn 2000, 269,
633-640) adimssibef formatiora(KimUra et aRe&cuerﬁﬁe 129@23 2752 1308-1311;

Yamashiig st 2. G Roh 00l aD0  SECRhANIATHRUS HsardTs fKikkawa et al

FEBSOE‘&? mov ksbi PO-72" BR(R? e al. 'El&t)d 9599 ngﬁhm%ﬁ?%b@es etal. J.

useful for the treéatment and prevent'i on of
Cell Bialr 4199949407 45-78d¢ Redrercatrali Gelda§tgnaﬂw206051é.’a§é5-648) and

ko SR A B B i g 58264 20

Sancﬁb’iﬂﬁfédfﬁlﬂsétw J.Qfh@holNY063 [ £7'511023-1634; fS&?ﬂihB!»Mé@ﬁ’d etal. J.
| aucona, 6§ Q(gﬂeral ci rcul atory di sorder, peri pheral

lmmuaot 2003 1 10). stermanedl qrkiadyiced phuipstgntistemcell related
di sease, angi na pectoris, heart hypertrophy, heart
failure, ischem c diseases, ischemc organ failure
(end organ damage), fibroid lung, fibroid liver, liver
failure, nephropathy, including 30
hyperten3|on |nduced non-hypertension-induced, and
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cancer devel opnent and progression, e.g. cancers of

the breast, colon, prostate, ovaries, brain and |ung
waewottkradr net ast ases. Moreover, such a conpouP@I/EB2009/004421

al so useful for curative approaches associated with 10

stemcell or induced pluripotent stemcell treatnent,

i nprovenent of recognition oB for treatment or

prevention of depression, epilepsy, fibroid heart,

renal papillary necrosis, tubulo-interstitia

biologly &f ¢ redllice, int8rhaétian, @rélﬁbﬂt@ﬁl gell \tﬁélé@irogrfe%@ml geheregulation,
exanpl e carotid stenosis or |ipid disorders. WO

15
migraign 1 aetiipagoskeletanyaedulagigni aed ireiatesi applicgtiahi @8- as viability,

sur BB B, RSO Ryl ot irsptaon,

developidh}, Igkrfe- modalatidnhetodutation bf:rrg:rph@gelwisuthg and invasion

o LB 40 ot 07 ik B B 2000
PMID! ﬁééﬁsbo‘?g%pbyﬁ%é‘&eﬁtmg PMIBS49D69 WP%T%SQH% al. J. Cell

e 1soqui noline rrng
Sci. mrmzﬂaﬁn@ 5ﬁeas¢¢mnba9| Ste(m:@emmmgkw het-do8xrmbdulation of

epithialensic Ryl fieROBPH (RONALER MET B18° Kding 1A 1700-1725
ZondQ@éPél Qeé:e'IISB]SH'ZOOb' 1£9 dErs- 792' Weﬁss%ﬁéf Al A9 ‘mﬁsuol Renal.
tteatnent of di seases 25 caused by Heli obacter | ori

Physioli 2003 286, 9 tl-8RB1 Smpibom et al. Denelopmentd0d; 13Th?§41 -2651;

wels G AV OB A dE A o HBRL Y 8 R .

2006,56[ 9@27@@)3&1 kah@w} 1Mol1Bi¥| Getr 2007 meabamm eml Cell Biol.
be an ar or a heteroc_%cl iC 8roup 30_Ha

int. 2047 &1, TBBPOAEP. Gieh ctALelsdbssues Orxas. 2068, 185,125:130;
RodriflSg Lfes & Jreﬁﬁaﬂnwa{gﬁdag%' 2847 91461 ar 6GH G Fborpion

rons caused b acter
(Chell%ﬁkﬂi’éﬂSBlD(B?ﬁlT CEB&Q@Y(I?K)QZZB;LZSO&EZQOOB)) Ne'Bl exchange transport

systefyabpion SKawBBUENrelal; L o FPAGnaEet 20001 FUEr 298)
Alzheﬁﬁapga%ef( h88 e? al. @%lé'!ceAQOd)B 3dé 1245 1217)\“@8&@6@ aEStwat.on

wher ei'n be
(Fukana eRal.iJs Biqid@bgmn K123, H5A2- 5548) |ar|dayl SBE&@grol response

bindi S\REPrRLS ARAIG0 Sk e Toth O L TP I8 Qe AL Res.
200 @zd n;mz?gl ic saturated heterocyclic system WO

2005/ 030791 (Merck & Co.) generically describes as

pot assi um channel inhibitors for the treatnment of
Therei?rr d'aaé:og%(ﬂ]}%cf n%ﬁé érgrl?ibéé)& effe%wﬁﬁgfﬁﬁ% }(@a%gaa{ntgr/]érat#r# Rho-kinase

medmabﬁhbtph@@laﬂmné‘rofnﬁyogm dighbyhain phodgphatise(ReBeiud fdr4Re treatment
wher ei n nmay be zero, and R43 is e.g

and/oopw@rwankqﬂcaf@gvm afpﬁnc!)ﬂan109r®9mq%rt<§aaews involving Rho-
kmas%'%?t@%glrﬁﬁmﬁ oglsgcaﬁ&ar?&ﬁ% 2 ‘gﬁ}’s,regﬁk@ﬁg&@g%smn Pulmonary

hyperierisiong rdoeitaachypestensiont estinmpatia, landtgidumnnacyempheral circulatory

) eterocylic ring with.1, 2, 3 et er oat ops; ,and .
disordktsbRURNATRI akterEiApClusiNe dkrse (oA opRicsRR Ngart disease, angina
pectoﬁ§ bedart Hgﬁé’m%g)ﬁgbﬁéarlﬁ %lfﬁrré’"Ji‘sbz‘illerhIcfldiséaékéé1 “i‘s&eﬁﬂé'otr é’rF‘fallure

15 WD 2005/ 0 Mer ck Co.) generically descri
(end ergapatamsagejnfibicich iuHQ ifi bmlduwer divéofailtites nephaopathy, |0(:Iud|ng

nyperfiisionnufisero PR uRrEOSERTRL SR el iso ol bepuBpaltiy rena
fallurebfbhtyar 31 'ﬂeﬁél%;lém@ﬂﬁbéctléfbs?s"@rgﬁr@h pertrlgrblhyl asthia/ chronic

substituted in 6-position by group
obstrwmwamuknpnaaydlseaa%(@OPm adult Fespinatory. d;;str%sS( mld@me
)cycl oal kyl residue optionally substituted by NR51R52,
wherein R51 and R52 nay be hydrogen, (Cl-C6)alkyl
etc.; or RA3 is a group R81 defined as a 4-6 nenbered
unsaturated or saturated nonocyclic heterocylic ring
mnth 1, 2 3 or 4 heteroatons and are substltuted by

o, . L T 1
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25 W2003/ 053330 (Ube) generically describes
i soqui nol one derivatives of the fornmula {aromatic

WO RGWNS610C( R) (R) (NH2) WD 2009/ 156100PCT/ EP200BC UBEA2Y 004421
6 as Rho-kinase inhibitors. WO 2007/012422
(Sanofi-Aventis) generically describes isoquinoline
and i soqui nol one derivatives4of the formula CR RS
as Rho- Ki nase i nhibitors. W)2008/ 077556
(Sanofi-Aventis) describes further 6-substituted

thrombitigwiserdens s&@del@é@bﬁhlimbgﬁ@srdeéér‘ebfémﬁaﬁla pain, e.g.
Rho- Ki nase i nhibitors. WD 2008/ 020081 .( Organon)
neureRatici AR, r@tggmkdetgﬁn@aam%mn%ppﬁbmuw Izeimer’s disease,

premhﬁ.ﬁg yu‘t&g'é@&fg o%td?%ﬂgﬁré?{@(?é “‘%@dﬁ?ﬁ%@ ﬁﬁﬁg%scleross prostatic

hypeiuphys tiapetés and Bomislicationslof dibbetes2fzfabglic s3mdremécBlood
describe a 5-substitute '%I%Rm%ul nol i ne and i pdazol
vesse|desigpgsige Athprpsalerosiss | fieR. aaimmupedisgases, AIDS,

osteo?%'iﬁrx §|¥’éh”‘%s 5§{e% orddid Yinfilts d‘%&%e g h haRtdtRe Sepsis,

ereqU|S|te usage nas
cancerrrlle\mld)mnenmnd bmglpssjonpe@geaneersﬁziézlumbreascbrcolon prostate,

ance br oa . i led inhibitor of Rho kinase
°Va”%§3§ %ﬁﬁ ?‘Rﬁg&é’f Faesé??‘?ﬁty agai nst several ot her
MoreBVé}a§ﬁ§h af&fm;%@rimlsealg’é %efln fof aﬁéméaéﬂn%aeheé @k8ociated with
Kinase G (see for exanple Tanura et al., Biochimca et

stem Bel phyrdusedsiudpotent sierm seth rgatmente snproye(Eyd Bf recognition or for

et et 858 ePIEE RNl bR oo,

tubuldiintarstitial dysfenéetion, enultiplehsplgriosise vessd| sérbsis forssxample carotid
i nhi bitors have been described there still remins the

stenqgiscer lirid digpddersonal conpounds useful in the treatnent
of Rho-kinase nedi ated di seases, in particular with
i mproved selectivity. W) 2009/ 156100PCT/ EP2009/ 004421
WO mm&ﬁ&dbmmhsdéquBomesswfohame derivatives apliopaliynd

f I .
substtuted 5y & A&M5f}_§'3-(CH2)0.6-,  -(CH2)06-5-(CH2)06- or a (CH)0.6-

linked heterocyclic group useful as neuroprotective agents.

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

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

WO 2001/039726 generically describes -O-(Cg-C1g)alkyl-heteroaryl substituted
cyclohexyl derivatives useful for the treatment of microbial infections.

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 pylori.
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wherein 5 RL is H OHor NH2; R3 is H halogen, CN,
(Cl1-C8)al kyl, OH NH2, or NHR ; 10R4 is H, hal ogen,
Whapaso190 CN, (Cl-C8)al kyl, R, or (Cl-C8)al kyPEHEPTR09/004421

R5 is H halogen, CN, (Cl-C8)alkyl, or R; R7 is H,

hal ogen, CN, (Cl-C8)al kyl, 0-(Cl-C8)al kyl, R', or

S02-NH2; 15 R8 is H, halogen®or (Ci-C8)alkyl; RO is

R, 20 OH, hal ogen, (Cl1-C8)alkyl, 0-(Cl-C8)alkyl,

(C1- C8) al kyl ene-R , 25(C2-C8)al kenyl, (C2-C8)al kynyl,

US 5UB08BH G aérid il diddibsdi)ed €GB anddr PDGF receptor inhibitors useful for
Cl-Cg) al kyl ene-O- R, (Ci1-C6)al kyl ene- CH R1

Iﬂhlblil@ﬂb@ﬂ})ﬁ@h{?[&éiﬁ@ WQLF@dS Qféme@%mlﬁyﬁé,l]e-_)@(—gﬂ}wﬁznlhgrem X may

be (Cﬁ-ﬁ1 )@ﬂ%'#gr}b g%m%‘y&vh%&n 1Z ?y be O, R4 is hydrogen or alkyl, Ar

|
I mayé %a 7 ({)’(t;ﬁlbﬁgn g?%ﬁN?ﬁTsh@tﬁthH |$<?qumolone 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)pOR"'3 wherein p may be zero, and R43 is e.g. a (C3-Cqp)cycloalkyl residue
optionally substituted by NR51R52, wherein R91and R52 may be hydrogen,
(C1-Cg)alkyl etc.; or R43is a group R81 defined as a 4-6 membered unsaturated or

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

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

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

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

optionally substituted in 6-position by a group (CReRf)pOR43 wherein p may be zero,
and R43 is e.g. a (C3-Cqg)cycloalkyl residue optionally substituted by NRS1R52,

wherein R51and R92 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.

WO02003/053330 (Ube) generically describes isoquinolone derivatives of the formula

= {aromatic ring} - C(R)(R)(NH,)

HN
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(C1-C6) al kyl ene-C(0)0-(C -C6)al kyl, 10 COOH,
C(0)0-(C1-Qal kyl, C(O)OR C0O)(C1 -CB)alkyl, C(OR,
waz0gaeMH2, C(0) - NH- ( C2- C6) al kenyl , PCT/EP2009/004421
C(0)-NH (C2-C6) al kynyl, C(0)NH (Cl1-C6)al kyl, C(0)NHR ,
20 C(0)-NH(C1-C6)al kyl ene-R , C(0)NRC1 -Co6)al kyl p'
C(0) NRC1- C6) al kYl I 2, C(0) - (C®-C6)al kyl ene-R , or
C(0)0(Cl-Co)al kylene-R ; 25 R6 is absent; or is one
(Cl1-4) al kyl ene bound to the cycloal kyl ring, in which
as RAdRinG6e-ifKibdisy| ene forns a second bond to a different
carbon atom of the cycloal kyl ring to forma bicyclic
ring system WD 2009/ 156100PCT/ EP2009/ 004421 9
DY o; ; : ti .
WO SBEIE U SdHomAGURS) pgmegg%@ygé&gib%%%&;&%b%é)gﬁd oquinolone
derivativdspsfitHefoingulael ected from 0, N-R15, S, SO or SQ2;
or, if mand s are 2, mis 3 and s is 1, or mis 4 and
sisO,5R6isCH2R?H )2 which is H8and with one
ri

CH2 to the cycl oal kj he {wo gther CH2 are

bound to diffeRgntte 5. ¢f the” cygloal kyl
ring; and, if mifs 3 3 [ R6 et nmet hyl ene
groups bound to ¢ 2 ar bon “ategs of the

cycl oal kyl ring, e Ret hy en(-:R@)i‘oups or the

CH2-CH (CH2) 2 grou are pound to carbon 10 atons of
the cycl oaal kyl ring $uch8that they form an adamant ane
systemof the fornula H

as Rho-Kinase inhibitors.

WO02008/077556 (Sanofi-Aventis) describes further 6-substituted isoquinoline and

isoquinolone derivatives as Rho-Kinase inhibitors.

WO 2008/020081 (Organon) describes 6-substituted isoquinoline-1-one or isoquinoline

1-amine derivatives as Rho-kinase inhibitors.

Iwakubo et. al. (Bioorganic & Med. Chemistry Vol. 15, No. 1, 15. Nov. 2006, p. 350 -
364) describe a 5-substituted isoquinoline and indazol derived derivatives as Rho-

kinase inhibitors.

In particular selectivity against other kinases has been identified as prerequisite for
usage of kinase inhibitors as therapeutic agents. Fasudil for instance, a broadly
profiled inhibitor of Rho kinase displays only modest selectivity against several other
kinases, for example Protein Kinase A and Protein Kinase G (see for example Tamura
et al., Biochimica et Biophysica Acta, Proteins and Proteomics (2005), 1754(1-2), 245-
252. Also another inhibitor, Y-27632 only displays a 20-fold selectivity against Protein
Kinase G. '

Therefore, although several Rho-kinase inhibitors have been described there still
remains the need for additional compounds useful in the treatment of Rho-kinase

mediated diseases, in particular with improved selectivity.
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R10 wherein L can be bound to any secondary or
tertiary carbon atom and wherein the bicyclic ring
W@ opamilor adamant ane systemis unsubstitut ed BET/EP2009/004421

optionally substituted by Rg. 15 R10 is H,
(C6-C10)aryl, O-(Co6-Clo)aryl
0- (C1- C6) al kyl ene- ( C6- C1 &ar% or (06- Cl
0) heteroaryl, wherein (C6-Cl &aryl or (C6-C1
0) heteroaryl are unsubstituted or substituted.

An ebadintert of the pidsefinvemtiahky b, cdntpo s of the! fenauld'(l)
(C3-C8) cycl oal kyl, (C5-C10) heteroaryl,
5(C3-05) het erocycl oal kyl, (C6-Cl0)arll; or R11l and R12
together wt@ carpon atom(ko)vvhl ch they are attached
forma (C3- (8)cygPoal kyl ‘o' Rio

H, provided™} TR REA 1S noR or
R11 and R12 together Wlt gar bon at om £ q" whi ch f ey
& (C3- C8)cycl oal ky,i; R, A

are attached'for
(C3-05) - het erocycl oal kyl ring; 20 @

wherein

R4 is H, OH or NHo;

R3 is H, halogen, CN, (C1-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, (C1-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;

Rgis

R’

OH,

halogen,
(Cq1-Cg)alkyl,
O-(C1-Cg)alkyl,
(C1-Cg)alkylene-R’,
(C2-Cg)alkenyl,
(C2-Cg)alkynyl,
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R13 and R14 are independently of each other H, R,
(C1-C6) al kyl, 25(Cl-C6) al kyl ene-R
W@ B0T)ie0 kyl ene-0- (Ci - C6) al kyl , (Cl-C6) al kyl ePEFEPTR09/004421
(Cl-Co) al kyl ene-CH R12, (Cl-C6)al kylene-C(0)-R, 11
(C1- C6) al kyl ene- C(0) NH2, (C1-C6)al kyl ene-C(0) NH-R
( C1- C6) al kyl ene- C( 0) NH ( C1- C8) al kyl |
(C1- Co6) al kyl ene- C(0) NRC1- C6) al kYl | 2, 5
(C1- C6) al kyl ene- C(0) N[ R12,

(C1-C&)aikgirmd-ByRgne- C( 0) 0- ( CL- C6) al kyl
0) 0- (C1-O8)al kyl , C(0)OR , C(0)(CL-C8)al kyl,

(C1-Qf)alig)ere-CE[R)IpH- ( C1-C6) al kyl,  C(0) NHR
C(O) N[ (C1- OB)aI kyl]1ff C(0) NRC1 - Co6) al kyI | 2,
(Cq q@)@(leer(e:@( @FRA kyl ene-R, C(0)0(CL- C8) al kyl ene-R , or
and together with the NNatomto V\hlchthey
(Cq- %)@'WQ%Q&@)NHQrm a (C3-C8) heterocycloal kyl; 20 R15

Crdelb g O 15 O BT gt
(c1-8§5%ﬁéy?e%6e1€?8ﬂh§%%9896a% A2l 12
(C1-Cg)alkylene-C(O)N[(C1-Cg)alkyl]2,
(C1-Cg)alkylene-C(O)N[R']2:
(C1-Cpg)alkylene-C(O)O-(C1-Cg)alkyl,

COOH,

C(0)O-(C1-Cg)alkyl,

C(O)OR’

C(0)(C1-Cep)alkyl,

C(O)R’,

C(O)NH2

C(O)-NH-(C2-Cg)alkenyl,
C(O)-NH-(C2-Cg)alkynyl,
C(O)NH-(C1-Cg)alkyl,

C(O)NHR’,

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

C(O)N[(C1-Cg)alkyll2,
C(0)-(C1-Cg)alkylene-R’, or
C(0)O(C1-Cg)alkylene-R’;

Rg is absent;

or 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,
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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@sAagaycycl oal kyl - (CH2) p; or PCT/EP2009/004421
NRC - C3) al kyl ene-R1-(CH2)p; pis O, 1, 2, 3 or 4, 5 R
is (C3-C8)cycloal kyl, (C5-C10)heteroaryl,
(C3-C8) heterocycl oal kyl, 10(86-C )aryl; wherein in
residues R3 to R15 al kyl or al kylene is unsubstituted
or optionally substituted one or nore tines by OH,
wheréﬁhﬁthé}a@){@kﬁ ru@ @}'ﬁ@hlﬁop%ﬁhllymsr twi{ €EXiBpA, atbines N, replaced
C(0) } rein in residues R3 to
by a MEPdWRﬂ]WNV@?'%@ "6’5}/9 (NIRH@I- Sy SQREIX i t ut ed or
optionally substituted one or nore tinmes by
(G -Co6)al kyl, hal ogen, OH OCH3, C(0)O0H, C(0)O0CHS,
or, if M"gnd %‘H%?znﬂ%%has iSObNRPis 4-aRY §HSHd3 or

wherein in residues R3 to R15 al kyl or
Rg is &IHy-I%héCHg)zmmmislsl hauretwish opptGldpao the sydiealkyirirgiand the two
one or nore tines by hal ogen; wherein in residues R3
otherGHRage bogndto diffejent-sarbpaaterns of dhe eyelpglkyking;
nsubstltute 25 or optionally substituted one or nore
and, if hss3 B9 & I§%oup i ndependent |y sel ected from hal ogen,

R arg'l\NoN%th Q(t@unﬁ% ﬁﬁé@n‘f&rho@(%ﬂs@ﬂﬁé d%fddlkyl ring,
6 L CG Pariyl

wheréi‘ﬁ]ﬂ%;hé?ﬁtléh&drb § @tt@ﬂ)%ﬁﬁtﬁ‘lﬁddﬂim gﬁr@ihp@ééﬂdﬁmb to carbon
(C1- Co) al kyl ene- H(Cl C6) a
atomg i thHecgyaldadlleyt emylﬁmb#ﬂﬁ}aathe\ﬁ foem dnCadBaatanensystem of the formula
(C2-C6) al kynyl, 0-(Ci1-C6)al kyl, 0-C(0)-(C1-C6)al kyl,
PCB ,,o>BH, VO 2009/ 156100PCT/ EP2009/ 004421 13
R9) SO2NH( C1- C6) al kyl , SC2N[ ( C1- C6) al kyl | 2,
al kyl ; SO (CL- ©B)al kyl, S02-(Cl-C6)al kyl ,
R ng) al kyl k, SF5, C(NH) (NH2), NH2,
af kyl',” NRCi - C6) al kyl k, NH C(0)-(Ci -Cg)al kyl,
ES00) - 06) al kyl , NH S02- (Gi - C6) al kyl ,
P~ (\C6/ CIONR 4R ,NH- S02- 5 (C5-C Cheteroaryl,

N 2- (C3-05) heterocycl oal kyl, N(C1-C6) al kyl -C(0) -
(C1- al kyl, N(C1-C6)al kyl -C(0)0-(C -C6)al kyl,

N( C1- C6¥@l kyl - C( 0) - NH- ( C1- 06) al kyI] (C6-Cio)aryl,
(.C1-Co6) al kyl ene- (C6- Clo) ar %H‘U; aryl
Whe“ﬂn('-OiafCB?QPHWéﬂ@W@@CQTF’Q%’a?VP”3(%533 ﬁt%@aaryl

whereg @h%@i@?[g @ﬁé?%@ E{%)dﬁr&agrt%%er sYstem is unsubstituted or optionally

substita@ed®s) Rgkyl ene- ( C3- 05) het er ocycl oal kyl, 10

0- (C1- Co6) al kyl ene- (C5- C10) het er oaryl,

0- (C1- Q) al kyl ene- (C3-C) het erocycl oal kyl , wherein said
R Esg-d i3)aryl, (C5-C10)heteroaryl,

10 -05) het er ocycl oal kyl or (C3-05)cycl oal kyl may be

substituted one to three tinmes by a group
i ndependently sel ected from hal ogen, OH, NO2, CN,
(Ce-Org)and,Co) al kyl , (G -C6)al kyl, NH2, NH(C1-C6)al kyl,

NRC1- C6) al kyl k, SO2CH3, COCH, C(O)O (C1- C6) al kyl,
O(C@mmawLS(Cl CB) al kyl ene- 0- (C1- C8) al kyl ,

Co6) al kyl ene-0- (C6- C10) aryl, or

O- (COQ&@L|kﬁ6P§r(Qﬁ Gne)a(rﬂesoo 0) ar yI or wherein

(OGSt it B RSB S myeareamsupgtued or

i,s, formed together with the car bon atons the oxygen
SUbStgvtgﬁjs are 20 attached to; and

)

R11is
H,
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wherein aryl substituents of (C6-C o)aryl,
(C5-C113) heteroaryl, (C3-C8)heterocycloal kyl or
W@ aBTHNeY cl oal kyl groups may not be further PCI/EP2009/004421
substituted by an aryl, heteroaryl, heterocycl oal kyl,
or (C3-05)cycloal kyl containing group; 25 WO
2009/ 156100PCT/ EP2009/ 004421184 I'n anot her enbodi nent
the present invention also relates to a conmpound of
formula (1) and/or its pharmaceutically acceptable
(C14§9bmyt0r use as a nedicanent. It also relates to the
use of at |east one conpound of fornmula (1) and/or a
(C1-Ge)altkytereuRi,cal | y acceptable salt thereof for the
treat ment and/or prevention of Rho-Ki nase nedi at ed
(C3-Gh)eyeloalkybuch 5as hypertension, pul nonary
hypertensi on, ocul ar hypertension, retinopathy,
(Cs-Gyibetaw@aryberi pheral circul atory di sorder, periphera
rterial gcclusive disease (PAOD), coronary heart
(C3-C§a)§@£€§e9vi?@‘<ﬁa pectoris, heart hypertrophy, heart
C ai\l ure, ischem c diseases, ischemc organ failure
( GJ{Hﬂangrgan damage), fibroid lung, fibroid liver, |iver
f ai (PETN i broi '
or R R {9GEEE W barob B Wi they AesfiacfseBin a (C
; ' losfkvPHhgoNary di sease (COPD),
C8)C%%#Wroé${%2ﬁ?@?ggé gyndg'grre, t hronbotic
di sorders, stroke, cerebral vasospasm cerebra
ischem a, pain, neuronal degeneration, spinal cord
R12'§njury, Al zhei ner' s di sease, premature birth, erectile
(§¥5@§gction, endocri ne dysfunctions, arteriosclerosis,
(C1-Galatorhei ¢ hypertrophy, diabetes and conplications of
i nmet abol i ¢ syndrone, blood vessel restenosis,
(034%§§9ﬁé$%¥%lerosis, i nfl ammati on, autoi mune di seases,
(Cs- g¥$§;ﬁ@gathy, i nfection of digestive tracts with
) psis or cancer devel opnent and
(C34ﬁ2ﬁ§&#§§%ﬂ6bﬂh?o}nYentiOn further relates to a
di canent conprising an effective anount of at | east
(Ce-®ftpaspmpound of formula (1) and/or a pharmacol ogical |y
acceptabl e salt thereof. Another object of the present
or Rybris ¢htprovided thatre EHdbdnd fthe otherR risanatddpound of
20formula (1). The termal kyl as used in (Cl-C2)al kyl,
(G -C)alkyl, or (Cl-C6)al kyl and the correspospondi ng

S P e e e W
Cg)cwﬁ]ﬁﬁ%\ﬂé&?_@}i@%@gg&oa | fing0f 6 carbon 25 atons,

respectl appries’if an al kyl group
occurs as a substituent on another group, for exanple
in an al koxy group (0O-alkyl), S-alkyl or a -0(Cl-
R13 a8) Ry i\areirdependgntly|of ergb atiemy| group or an
aryl al kyl group. Exanpl es of al kyl groups are nethyl,
H, ethyl, propyl, butyl, pentyl or hexyl, the n-isomers
» of all these groups, isopropyl, isobutyl,
" 1-nethyl butyl, isopentyl, neopentyl,
(Cq1-Cg)alkkgl, et hyl butyl, 2- 30met hyl pentyl, 3-nethyl pentyl,
i sohexyl, sec-butyl, tert-butyl or tert-pentyl. Al kyl
(C1-Gg)akkylepeelRe groups may optional |y be hal ogenated once
al kyl groups may be fluorinated, e.g.

or nore, e.d.
(C14%§?WWE%¥*Qd%éd96E¥HHpIes of hal ogenated al kyl groups
r.e F, 2009/ 156100PCT/ EP2009/ 004421 15 CHF2,
(C1'®§'k§‘%‘ec92¥3, OCF3, SCF3, or -0-(CF2)2-0-. The term
i - yl| neans a hydrocarbon residue whose
CrarplarereiiRe

(C1-Cg)alkylene-C(O)-R’,
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30

strai ght-chain or branched and conprises 2 to 6 carbon
atons and has, depending on 5the chain length, 1, 2 or
w@2u0a84180 bonds, for exanpl e, vinyl, 1-propenyPCT/EP2009/004421

2-propenyl (= ally!), 2-butenyl, 3-butenyl,

2-met hyl - 2- butenyl , 3-net hyl - 2- butenyl, 5-hexenyl or

1, 3- pentadienyl. The doubl etbond may where possible

have the E or Z orientation. The doubl e bonds nmay be

both internal and termnal. 10 (C2-C6)-al kynyl groups
(C1-Cy)alkyleticoC DN, esi due whose carbon chain is

strai ght-chain or branched and conprises 2 to 6 carbon
(C1-Gg)alkylesnedCHA)NH-RIependi ng on the chain length, 1 or 2

triple bonds, for exanple, ethynyl, 1-propynyl,
(C1'%)JWIW\WC(QWW(GM@@)&“}V'N 2-butynyl. The triple

bonds may be both internal and term nal. 15Hal ogen
(C1-GaalylenenGt@NIEy 1-CairliyH2( a1 ), brono (Br) or iodo (1).

Jhe term - het er oal kyl or the correspondi ng
(014%5§WE§¥E%¢§38§?i l ene substituents are understood as

o I I - | Kyl ene groups wherein at
(C1‘¢§ég‘@5ﬁé&§é}@$ﬁ(‘%@%ﬁ2@r eferably one or two carbon
t /186 preferred one carbon atom is 20 repl aced

(XC»%¢Qgsgpgﬂ%ﬁéelected fromO, NH, or S and wherein the
C(O)ORE’I‘ ogen and sul fur atons nay optionally be oxidized.

The heteroatom may be placed at any position of the
C(O)&«Pe)akylal kyl ene” group. Exanpl es of

éﬁj-CB)heteroalkyl groups incl ude -CH2-0- CH3,
C(O)RCH2- CH2- 0- CH2- CHB, - CH2- NH- CH2- CH3, - CH2- N( CH2- CH3) 2

CXOM9@E§ﬁ§%§Q@$E§2'F}?t}éF%?EfE?EfE?b?éﬁgBés or

C(O)IHRH2- CH3. (C3-C8) cycl oal kyl groups are cyclic alkyl
rou containing 3, 4, 5 6, 7 or 8 ring carbon atons

ps
‘C(O)fﬁi(ﬁe-(és)a"mb]%pyl , cyclobutyl, cyclopentyl, cyclohexyl

or cyclooctyl, which can al so be substituted and/or
C(ONKanka)akkyllp. 2 doubl e bounds (unsaturated cycl oal kyl
ups) like, for exanple, cyclopentenyl or
CXO*@@&%@%@Q@#W%‘ ich can be bonded via any carbon at om
2 [ EP2009/ 004421 16 A (C6-C )aryl
C(O)(é\f%b'g?ﬁérkg@%gﬁg%mti c ring or a ring system which
conprises two aromatic rings which are fused or
ot herwi se |inked or which conprises two fused aronatic
R13 andBg4wogether vattethel Neatos toawhichitbely are ptiached, form a (C3-Cg)
saturated, i.e contains at |east one C C single bond,
heterpeyclealkylpl e a phenyl, naphthyl, biphenyl,
t et rahydr onapht hyl, 5al pha- or beta-tetral on-,
i ndanyl - or indan-1-on-ylgroup. A preferred (C6-C
R15 i3 ¥ gt (QH-Of)aksl; phenyl . (C3- C8) het erocycl oal kyl group
nmeans a saturated (contains no doubl e bonds)
nonocyclic carbon ring systemcontaining 3, 4, 5 6, 7
. Ol gb%ing_atons I n which one or 10 nore carbon atons
nis Oc 4253 OF Bpl aced by one or nore heteroatons such as,
for exanple 1, 2 or 3 nitrogen atons, 1 or 2 oxygen
atons, 1 or 2 sulfur atonms or conbinations of
mis YiZ, Beoretit hetero atons. The heterocycl oal kyl residues
can be bound at any positions, for exanple on the
1-position, 2-position, 3-position, 4-position,
s is 001 p®sdrt3;:on, 6-position, 7-position or 8-position. Al so
i ncl'uded are the correspondi ng N-oxi des, sul foxides or
15 sul fones of these conpounds. Exanpl es of
ris-Igp%.-CS)heterocycloalkyI groups are oxiranyl, oxetanyl,
azi'tidinyl, tetrahydrofuranyl, tetrahydropyranyl,
di oxol anyl, for exanple 1, 3-dioxol anyl, dioxanyl, for
exanpl e 1, 4-di oxanyl, piperidinyl, pyrrolidinyl,
i m dazolidinyl, triazolidinyl, 20hexahydropyrim dinyl,
pi perazinyl, triazinanyl, for exanple,
1,3,5-triazinanyl, 1,2,3- triazinanyl or
1,2,4-triazinanyl, tetrahydrothiophenyl,
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25A preferred (C3-C8) heterocycl oal kyl group is

nmor phol i nyl, pyrrolidinyl, piperazinyl, piperidinyl,
W@@pasido or tetrahydropyranyl. (C5-Cl 0) het er BEF/HP2009/004421

means a nono- or bicyclic ring systemin which one or

nor e carbon atons can be replaced by one or nore

het er oat oms such as, for exaldle 1, 2, 30 3 or 4

nitrogen atoms, 1 or 2 oxygen atons, 1 or 2 sulfur

atoms or combinations of different hetero atons The

o O R 2B Fer Epaobs oA as L CRanaTe g L ne AP,

N(C3I1Eg)ytloatkyl-(CHPYS driNiC 1 T patkiylérsR’ ]4(Q}€D§)|pt ; on

5-position, 6-position, 7- position or 8-position.

(C5-G 0)heteroaryl groups may be an (1) aronatic

nqn cgcllc or bicyclic ring systemor (2) a bicyclic
p'SC%lng flem wherei n one ring is aromatic and the

second ring is at least partially saturated. 5 Al so

i ncluded are the correspondi ng N oxides, sulfoxides or
R’is sul fones of these conpounds. Suitable

- teroaryl groups are benzi m dazol yl,
(034%§§¥§%8&9F benzothienyl, azai ndol yl', benzot hi ophenyl,
(054%§ﬂ58%969 benzt hi azol yl', benztriazolyl,

ZI soxa onI 10benzi sot hi azol yl, carbolinyl,
(Csz- G@HBE&rbB}Y&IoaIRW omanyl, chronenyl, naphthyridinyl,
t hal azi nyl pyrrdornrdazolyl pteridinyl, purynyl,
(Cs (qH”gqaollnyl qui noxal i nyl , qurnolinyl, I soqui nol i nyl,
tetrahydr0|squ|noI|nyI tetrahydroquinolinyl,
i ndolinyl, indolizinyl, indolyl, furyl, furazanyl

wher%i?)irig%éigpiegk%aaé%% hll(iyw.gda Olei{r%e %ngﬂu?eao ory optionally
subs@u%d“orgégp@ig tr;/ﬁes By & ofﬁﬁﬁ'; Hehoh , GRIOCH3, NH, NHCHg,
NCHANTS ClONIEIAclopEh, b7 .

pyrrolyl, 1,2, 3-thiadiazolyl, 1,2,4-thiadiazolyl,
1,2,5-thiadiazolyl, 1,3, 4- thladlaz%ﬂy tetrazoly
whereiprin dgsidues Fgstoddt & Cf/@lpat!wl oghetgrieryelqaiyl i Hnsubstiswted or

st ands both for 2- and thie Furyl stands_bo
optionaly Subsikied ONgrgf Moy gmeﬁrbcyr (%IeQGEI"EY't halogen, off'deh,

c(0) 0 FPBOC S dya RHH, Nl FIEREE BHERR i or

O)heteroaryl resi dues can occur on free carbon
C(O)“&ﬁé %r on nit rogen atons. 25Preferred exanpl es of
(C5-C10) heteroaryl residues are benzofuryl,
qui nolinyl, furyl, thienyl, imdazolyl, pyrazolyl,
whereinda oésitiues Rxxdazey g alkyl br alkylepe, is iunstubstitvted or, optionally
pyridyl, triazolyl, oxadiazolyl, pyrazinyl,
substifyteddne aymoreyimesaby haloggnd t et razol yl . A
preferred (C5-C 0)heteroaryl is a (C5-C6)heteroaryl
group. Preferred (C5- 30C6) heteroaryl residues are
wheréinriti Iresitl bee (g yi)anp wndZ@syCq ofhcieayyl are unsubstituted
i soxazol yl , |azo yl, isothiazolyl, pyridyl,
or optromaitycﬁqbsirﬂdeddxneml mbre tuyreabyrg/groqwrndepelhd@rhtly seleicted from

halogan, B NG5 RICERIGH Y- 8244180, &f0)-(ce-Cp)aryl, COOH, coo(C1-
Ce)alkyl, CONHo, CONH(C1-Cg)alkyl, CON[(C1-Cg)alkyllp. (C3-Cg)cycloalkyl,
(C1-Cg)alkyl, (C1-Cg)alkylene-NH(C1-Cg)alkyl, (C1-Cg)alkylene-N[(C1-Cg)alkyll:,
(Co-Cg)alkenyl, (Co-Cg)alkynyl, O-(C1-Cg)alkyl, O-C(0)-(C1-Cg)alkyl, PO3Hg, SO3H,
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pyridazinyl. Preferred exanpl es of (C5-C6)heteroaryl
residues are 2- or 3-thienyl, 2- or 3-furyl, 1-, 2- or
wW@29nsady| , 1-, 2-, 4- or 5-imdazolyl, 1-, 3RCT/EP2009/004421

5-pyrazolyl, 1,2, 3- trlazol 1- -4- or -5-yl,
1,2,4-triazol-1-, -3- - ¥ 4- or 5-oxazolyl,
3- 4- or 5- |soxazolyl 1, 2:% oxad|azol 4- or -5-yl,
1, 2 4- oxad|azol 3- or -5- yl, 1,3, 4-oxadi azol -2- or
5-5-yl, 2-, 4- or 5- thlazolyl 3-, 4- or

SO2-NH% Q%QNH(’Cxlce)a*kyl BOIN[(C-PEE)alkyll2, B-(C {-Co)akyhISB(C1-
pyrim di - pyridazinyl, or pyrazinyl. In

Ces)alkelssmuescmzenamscoémmwm Gelalkylls; SF 5,

0) het eroaryl residues are unsubstituted or, i
C(NFB(NzId?_)‘ |NJ1!12 NHeCi-E6)alsyt Nifel-Cp)alkyla, |Nh!nCe(@)c(€a Gs)alkyl

referably one 10 to three t

NH-ClB g RUENFL SO 57 e Ak NIz 56 <o BAGNH-SO2-
(Cs-Cqaelrates b2 Earreisteicer bRy NG - alatifyes -
(Cr%ﬂ&g @51) @ﬁﬁ"‘Y' 6@@ @ ‘E%)S’I&Y'N(ﬁ _Cg)alkyl-C(0)-NH-(C1-
Coralilh €8 bﬁfi’“?ﬂ%&c@%@ﬁ%%@a‘ SeGagt

e

C INpiehec) hetSrdatyt (B) aC&plkylede-(CH-Cayberagycloalkyl
( 1%% (Cl- 06)2%39 esB“zﬂmg'?'NF@? &) al ff;?lk S(nggsr opcioalky!,

O- (CWWM@P-(%@mmteMQ(&w%)W Rg)heterocycloalkyl,
H C(0) - (C1- C6) al kyl , NH C(0)0- (G - C6) al k
wherwmsamz(féﬁ:@@wl 2 5—Cmel)h§32tqa®d @@)Qa)petermmkyl or

(C3- dq?a&loa(ger&;&%@(%bst gpzr@étgs h[%gﬁ? I?r%tegrb?lc glroou%I m%ependently
seleclgttomddlprign. SHoNa, (0 -Gy eyt (G pSeonlyh Ntz
NH(CQ%;@@ ig}’gb‘%g‘g@ %\/ﬁasﬁwh&eg{éﬁ @Fof@ éb‘ cgye{l@llcONHz
(C1 c@é@ﬁé@?@q@ﬁ%pﬁhg’é Ceq)alkglene -O-(Cg-C1g)aryl, or

SRS Sl Lt et i Mt 2¥SL?§‘I b

0- (C1- C6) al kyl ene- ( C3- C8) het er ocycl oal kyl, 25 wherein

wherei @égﬁsﬁgo O%gy{q r@&%b@ﬁ?&?&er DO Li-GaralylengsO goup whereby

ab5- 8|Srﬁgs ﬁ ﬁ{qggsn gitg nﬁih%ygca{bg %)Whe eﬁ/gen atoms are
attaclked fetan@) al kyl, (C1-C6) al kyI NH2, NH( Cl1- C6) al kyl ,

N[ ( C1- C6) al ky! ] 2, SO2CH3, COO\I, C(O) O (C1- Co) al kyI :

CONH2, WD 2009/ 156100PCT/ EP2009/ 004421 19

wher%’&%’r&%ﬂsﬁﬁleﬁg b?@%&f @%@) 3@915' -C ap)heteroaryl (C3-Cg)heterocycloalkyl

or (C% ) ycg'gilﬂ?@rlr?gps %BQ bé‘ﬁidﬂfr Ribstitutd$ b 'dh 5P Heteroaryl,

IS V stituted by a
hetersc;(éﬁalk‘flq at t@éﬂ@c&biﬁémwlﬁbdﬂﬁhﬁ@/ r%ug 5- 8- menber ed
is tormed together with the carbon atons the
oxygen atons are attached to; and vvherel n aryl

substituents of (C6-Cio)aryl, het er oar
their gwqggrﬁgflg,a@gwﬁggqqm ic ormscﬁn )pg}wu@gpﬁm:ally acceptable
salts fHepdgs ey not be further substltut ed by an aryl,
eteroaryl, 10heterocycloal kyl, or (C3-C8)cycl oal kyl
containing group. Preferred substltuents for (C6-C1
Jaryl and (C5-C 0)heteroaryl groups are OH, (Cl-
C4) al kyl, 0-(Cl-C4)al kyl, O-phenyl, phenyl,
C(0)0-(C -Co)al kyl, C(0)0OH, C(0)-(C1- 4)alkyl,
hal ogen, NO2, SO2NH2, CN, S02-(Cl-C4)al kyl, S02-N=CH
15 NRC1- C6) al kyl k, NH S02- (Cl-C4)al kyl , NH2,
NH C(0) - (Cl-4) al kyl, (C3-C8)cycl oal kyl,
(Cl1-C4)al kyl -OH, C(0) NRC1- C4) al kyl k,
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(C1-A4) al kyl ene- O (C1- C6) al kyl, (C6-Clo)aryl,
0- (Cl-Co6) al kyl ene-(C6-C1 &aryl, or may be vicinally
waawensaim ed by a 0-(C i-C4)al kyl ene-0 group WAET/EP300%004421

5-8- nenbered ring is forned together with the carbon

atons the oxygen atons are attached to. 25 Mire

preferred substituents for (®-G )aryl and (C5-C1

0) heteroaryl are OH, hal ogen, CN, phenyl, O-phenyl,

NH C(0) - (Cl-C4)al kyl, C(0)-(Cl-C4)al kyl,
In ané¥he} eﬁ(ﬁg&rﬁﬁ)ﬁsﬁie)é%reségtlmghﬁdﬂkwso retdt€s téC4)ooimpound of formula (1)
and/og‘,@tg pﬁagnqmﬁ@byaﬁq@@pkablg @élt@fl) ggpq@p arfeegicamant. It also relates to

the ulgeBE RS e Dol D g s endhirareutigaly acgeptable

salt thidreopfoetye treatrmestudnsd/ot pteadntion @mﬂrmqb{lriaﬁesubdlatetdjdséases such
one to three ti rre?] referablg once, OH, h?I o‘?%g,
as hypertepgaiph; Rylmenany hyeertensianig U'atwﬁrﬁ%}%orbrr@ iappaigy. glaucoma,
| j r
penp@?‘%‘f’ &&Mﬁg{rg ggégrdép?epﬁég%ﬁl ?értgﬁ%ﬂg%ﬁ@s’l% QRis8 (PAOD), coronary
heartise2(s@) afgihaqiecidlis,| hessbhypeartrophWHexr0jailors, iséhemic diseases,

ische%i%%)?éﬁ%%&satﬁkrﬁﬁ) o p%gb%& Pé(%‘j’ ?l'&sg_‘é.br?lé ||V€ﬁ)|lgﬂ'(§ﬂl|ure
nephﬁﬁ%ﬁ‘%},b 3bhi| fghﬁreof bfdic kld?regC}er%bﬂHﬁdﬂul@sﬁ%?@bﬂ bean hypertrophy,

al kyl especi a
asthmzcmpmcmbsg@lgtr@:gulrmnm@ E’@;,)@dtmynqsplratory distress

T M -

neurdridl @ éannlé);ﬁihaf@cbrahh rprmzhelh‘}er@'djlsé@é@gﬁémature birth,
C4)al kyl or 0-(G -C4)al kyl. Mre especiall

erectéﬁ dysubatiort assiocting m§ftm9ﬁloos@r@"%&!qrpﬁgnarostgﬂc hypertrophy,

dlabeﬁ&ﬁa% ‘&F)F'@ﬁ Eég@ﬁsy be%%BHB%Oﬁ{%a@H(ﬁH éé’%e. s&,_&estenoss

atherbsd:legxsls dmflarhevatibn, atmeimmunedisedsesy NBSyobteobathyhmfectuon of
. ubstifuted one 1o three tines, refe abl,y onc
digesiie rasioulin bateripoasRF By CaGaL fareibPREst Bpd pEsdregsion The
mven%ﬁ%r‘tﬁ@ﬁ @H?é% t&a édil%bh‘bén@ c@ﬂgyrlsm Eff@étﬁfeeér’hﬁqnt of at least
stituents )aryl d ("Co- G o) heteroaryl
one og:rmqwdemfe‘omaulacqu am@(bogmﬁxarmamobg)@llyﬁccepq@@& adlt thereof.

Anotti s of e Risssct SLErn S SRREPe o saticingd compound of

formalpgt i tuent can be located in the 2-position, the
3-position or the 4-position, W|ththe3p03|t|on and
the 4-position being preferred. If a phenyl group

The tgﬁérail)@? %‘“’gﬁ?‘@?@[i t(‘;‘)@%t (6“1%59@% P& {cf’%@ts%ki/l”and the
corresp J%gﬁi agirQI'RPlle?ﬁeAﬁ1 UbRBitUdritd afd uﬁdérs%{ﬁleéég d'rébé?BSH%SIdue

ryfng three substituents tuents
whlch:eam be I|heaatled stralgm -ghaim os brarwhed2arg] Baspdsﬁt 8.0%,5, or 6 carbon

atom 3sfeah R aisd rTrB e B0 o SRS b oyt on
anotHh @roip, sfbpéﬁémsrénheeﬁpakewgwu@@laykw)osdaneai@m -Bfc4-

gr oups derived from phen groups, i.e. phenyl ene

Cg)abienb-0-2 mnkalkoxyeiapisdmyl greep of an\@ylalkyl group. Examples of alkyl
2009/ 156100PCT/ EP2009/ 004421 21 substituted

groups, &eghetiyl, eaibyl mdbyhrtmtyll peaatybor he)dylmmerry-isumersﬁﬁ@ll these

orusi RSl SRRDM bR BB blogBily o 2olenyiun. 2
meth@Ap¥hs, @h@ﬂ@ylﬁéwp%dﬁéﬁh s@@rmﬁylswrbsuméméﬁpéﬁwwwl or

substituted 1 e ar subgroup as wel'l as in
alkylemel@bepe rmbbgptnrpallyabeehaleggyatedlormeewymetmﬁ gnajkyl groups may be

reorBaBRCAY B ERe = AR PRSPt g gro CHoF

residues R3 to R15 an al kyl or alkylene is
unsubstituted or, if not specified otherw se,
optionally substituted one or nore tines by hal ogen.
If substituted, alkyl or alkylene is preferably
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15 optionally substituted one or nore tines by a group
sel ected i ndependently from CH, OCH3, C(0)O0H,
W@R@YOTHB) NH2, NHCH3, N(CH3)2, C(0)NH2, C(0) NMIHMBP29H9/004421
C(O)N(CH3)2. If substituted, the nunber of
substituents is preferably between 1, 2, 3 or 4,
nore preferably 1 or 2 with 1 being even nore
preferred. Preferably an al kylene is not substituted
by one of these groups. More preferably an al kyl or
CHF2I0®4 ané Gl4,0Pf, QTR ISTH 4, wred- of these groups.
%r efierably 2aI k§| orF%;I kyléene |n€%F3?’26R2 R5, R7 and R8
are not substituted. In a further enbodi nent al kyl or

e YLl B 58 BAR S S B i

s BRSP4 8 o B g on
the ciain (I&il\tﬁga)g@t loy 3, ddil® 86Ads Jor e%@ﬁ,@ir@lpﬂpr@éﬁ)@,@ﬂ%ropenyl (=

NH2, , N(CH3) 2, C;ﬁ%z_NHZ, 0) NHCH3 or
allyl), &-bytenghd-butenyl, Zumeth utenyh, 8-rgthyé2-kutenyl, 5-hexenyl or 1,3-

) i ' .
peraRl T Bl B8 e o & 82 g, The
doublersdreisainby beytsdthahieyhalandtetminatycl oal kyl in R3 to Rg

are not substituted. In a further enbodi nent
cycl oal kyl or 30 heterocycloalkyl in R3 to R15 are not

(Cz—(@bﬁwry’gfg%qiﬁrleahﬂrﬁf:ﬁﬂo‘ﬁdreﬁm%%g c&rbon %hearin is straight-chain

terocy i's not substituted. In anot

or braupedi dN¢oraphsenb Ky l6 dsrbbAtatéiB Hndt hwed def)miing on the chain
2009/ 156100PCT/ EP2009/ 004421 22 The general and

lengtihr bpe? tapleansis fafaxasple, etbgnyd 1ypippynyl, 2-propynyl (= propargyl) or

2t IR SRS oy o EIMEHT R LR, o

conmbined with the general and preferred definitions of
Rl, R3, R4, RS, R6, R7, Rg, Rg, R10, R1l, R12, R13,
Halogerymens flugro &), gliforo (G Piem@BREi9ddY in the
follow ng 5 enbodi nents of a conpound of fornmula (I).
The foll ow ng enbodi ments of a conpound of forrmula (I)
The telon (@ tCgihetdraatkyt er iheecarrasspondinga(G 1-Cfg) héterqaligdene substituents
invention. In one enbodi nent of a conpound of fornula
are updgrsiod as (€ artep)altiy! eotppGglalkylenegialpe whereig@tigastiane carbon
formula (I1) 15 I n anot her enbodj nent of the )
atom,preterably; R AL M carbansatems, mpre retesigshemng) crdon atom, is

replaGTF Sab ReRied §50) B LS nRndiEin the pirggen and sulfr

atomslarayveptionallpbef axidized. The hetdroatainm nitly be pEded atanydmssition of
e b AR o SHRES R BR DE SE AEEL Er
CH3, -CH2-CH2-O-CH2-CH3, -CH2-NH-CH2-CH3, -CH2-N(CH2-CH3)2 -CH2-CHo-
CH2-0O-CH3, -CH2-CH2-CH2-S-CH3, -CH2-O-CH(CH3)2 , -CH2-O-CH2-CH2-O-CH3
or O-CH2-CH3.

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

carbon atom.
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/R14 NN R13 5R12'11 (111b) This tautoneric formis

al so an enbodi nent of the present invention. In a
W0 oehgrioenbodi ment RL is NH2 and t he conpoundPGCHEP2009/004421
characterized by the fornmula 10(1V) (1v) The

follow ng further enbodinents equally refer to the
conpounds of formula (1), (11§, 15(111a), (111b) and
(I'V). In a preferred enbodinent RL is Hor OH nore
preferably RL is OH In one enbodinment R3 is

A (C@Cﬁ{oza@bgwu‘d mahs @mnarofiaticPigdky ring®ystdrikwhi¢i comprises two
er

ano O nore preferred enbodi nent R3 is H, hal ogen,
aromatis ubgs whitte dreofusedbart athaivede lihkk¢dCor Gbjdrecempesegs two fused
unpsubstituted or substitu

t ed . .
aromgfig (16gs WHSTEN. 68 S pRirats qsRagibesaluiAted. b contains at least

1! ' I ; r
e e R o i
alphaires hiesa-tetralen-, indanybser indaed -ahy| goUDs Phpnefersed {Cg-C1g)aryl
contai ning one or nore N atoms, or unsubstituted or
groug isoghenylit ed NH- phenyl . In a nost preferred enbodi nment
R3 is H Exanples of NHR' substituents in R3 are C
5 The asterisk (*) denotes where the bond is connected
(C3-Cg)heterobyclbalkylojroupeneansga saturatert @ontains nerdoudilerbohds)
R4 is H hal ogen, (G -C6)alkyl, or
mondayticearbminkyngsystemecyntaining 3, 405,68, pt ef 8 ringdatoms in which one or
enb nt R4 is en _or_unsu stitutted Qr

di H, , hal
more a60h Al Corbe rEpjaRe BV Bpe pEmas hetpiaAains Sysh gy for example
1, 2 i EhitlogBhYatoMS UM B iZt shkyrfén(4tdnistadrey bulflir dtéds@t)combinations of

different hetero atoms. The heterocycloalkyl residues can be bound at any positions,
for example on the 1-position, 2-position, 3-position, 4-position, 5-position, 6-position,
7-position or 8-position. Also included are the corresponding N-oxides, sulfoxides or

sulfones of these compounds.

Examples of (C3-Cg)heterocycloalkyl groups are oxiranyl, oxetanyl, aziridinyl,

tetrahydrofuranyl, tetrahydropyranyl, dioxolanyl, for example 1,3-dioxolanyl, dioxanyl,
for example 1,4-dioxanyl, piperidinyl, pyrrolidinyl, imidazolidinyl, triazolidinyl,
hexahydropyrimidinyl, piperazinyl, triazinanyl, for example, 1,3,5-triazinanyl, 1,2,3-
triazinanyl or 1,2,4-triazinanyl, tetrahydrothiophenyl, tetrahydro-thiopyranyl, dithiolanyl,
for example 1,3-dithiolanyl, dithianyl, thiazolidinyl, oxazolidinyl, oxathiolanyl, for
example 1,3-oxathiolanyl, morpholinyl or thiomorpholinyl, diazepanyl, for example 1,4-
diazepanyl.

A preferred (C3-Cg)heterocycloalkyl group is morpholinyl, pyrrolidinyl, piperazinyl,
piperidinyl, oxetanyl! or tetrahydropyranyl.

(C5-C1g)heteroaryl means a mono- or bicyclic ring system in which one or more

carbon atoms can be replaced by one or more heteroatoms such as, for example 1, 2,
3 or 4 nitrogen atoms, 1 or 2 oxygen atoms, 1 or 2 sulfur atoms or combinations of

different hetero atoms. The heteroaryl residues can be bound at any position, for
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10 al kyl ene-phenyl. Even nore preferred R4 is H or
hal ogen, with H being nost preferred. In a preferred
wepipodsarent R5 is H, CN, hal ogen, unsubstitut eBCDEP2009/004421
substituted (Cl- C6)al kyl, unsubstituted or
substituted (C6-C &aryl, substituted or unsubstituted
(C3-C8) cycl oal kyl or unsubstﬁ uted or substituted
(C5-Cio)heteroaryl. (C6-Cl &aryl is 15preferably
phenyl . Exanples of R5 are hydrogen, fluoro, chloro,
exarrm@rin thé ddpositien, Wbosmbhﬂ-posmehyhxpdsﬁti(ﬁﬂ)ﬁl-pda’ tlon 6-position, 7-
Lpyri nitrile nmet hox phenyl, N-anilin
pOS't'@?cﬂrc%PBWP" Q%Paﬂﬁnletem SH 8%93 3y baan (|1haépfﬁﬁt“ém0nocycllc

or bi<fyré§c %rggg %sla%grgggw %i) c&&c @ﬂ& g;r w&pﬁlné}r@ nrYg is aromatic and

the séé@r\&ﬁﬁgﬁyéﬂéasﬂ ;B‘arﬁﬁlly?gmrﬂéﬁe preferred embodi ment RS
net hy et hyl, phenyl, thienyl, or

Also mpiud@ﬁ arezgamoeregpeodmgdwdxgdes,, shﬁdmgea or nulfm&a ofdhese
comethé Most preferred RS is H WO
P156100PCT/ EP2009/ 004421 25 In a preferred
enbodi mrent R7 is H, halogen, nitrile, unsubstituted or
substituted (Cl- C8)al kyl, unsubstituted or
Suitablenis- Cuoéfmetgrqaul _aroyBs e beazmuﬁamixls bepzefyndr benzothlenyl
azaingohi desgelionhényl REnieaBbl erbyaRY b DEuPv BapRl benzisoxazoly,

benzi@@ﬁ’m% Cy;lll EﬂrlbohHﬂSHi*ﬁﬁbhﬁMt e ogﬁarﬁil‘ Qﬁ{rgﬁgn?ﬂtnggh rnléir%i/rryl,

yal'kyl,” Unsubst1 or '5su Vil#
phthaialau!dspymdnmndaxolydubwndtnw gy @ginhzoknydaquihoxalinyl, quinolinyl,

o B A o ATV JEAGY. iy, o,

furyl, lﬂuﬁ%&i@ﬁ?l' tHieed, |M|ﬂa261yﬁﬁﬁﬂaE§F|WIP1 Hflﬁcﬂéﬁﬂyleﬁ?@‘?zblwrﬁxaaslyl 1,2,3-
uoro, chloro, brono, net

oxadlgn@ﬁyyn 2 Arqqul@zolﬂy&jMWazoM { a;%mc}/ amjylelsoxazolyl thiazolyl,

isothiBESE 3R gl fladoly1rbyrbbigl %Mriﬁﬂé’ﬁkppyﬂla NN REE T
pyrrolyt, #2638 tisiddi@zolys 1QBJ40th¢ad|éibI?l n@ﬁﬂhbddamoﬁemafma&fézolyl

is H d, F nmethyl or ethy In a nore preferred
tetrazoflodi ment R8 is H 15 In a preferred enbodi nent R9 is

Pyrldff &g@% bpfﬁeny?n 3- éﬂd&ﬁb Vgﬁé&ga%hggﬁfh ?8¥22-Rind 3-thieny!.

Furyl sGinds)athKgt i?mmd:(iﬁpfﬁl—l—&l@ﬁ idydéd are theOthirespadding N-oxides of

al k H 0 (C1- C8) al kynyl ,
thes%”%ﬁﬁ%@més Fﬁ'ﬁr é%@‘y)é\l §oP gm;"ﬂp/ -C1- C8) al kyl ] 2;
wherein al kyl, al kylene and R' are 20 unsubstituted or
substituted. In a nore preferred enbodi nent RO is OH,
Substitutiogein (G5=C1 olisgterearyl resciuessyan agdusron-frRee carbon atoms or on
(C2-C8) al kenyl, COCH, CONH2, C(0)NH (C1l-C8)alkyl,
nﬂrog@oo’atﬂm or C(0) NRC1- C8) al kyl k, wherein al kyl .
al kyl ene and R' are unsubstituted or substituted. Mre
preferably RO is OH, hal ogen, (Cl-C8)alkyl, COOH,
Prefefetlldkanipled oftGCs- Olmhellel\oaiyksdsdtmslm%a‘(mfuu’yed;uirfollnyl furyl,
substituted. In an even nore preferred 25 enbodi nent
thienykaimidazoelgh pytazoiy ,caxazolyd ubexazalylcthigzolyl OBpthiazdlyl, pyridyl,

SR AL S o .

enbodi nents, RO is nethyl, ethyl, propyl, isopropyl,

A preferred (C5-C1g)heteroaryl is a (C5-Cg)heteroaryl group. Preferred (Cs-
Cg)heteroaryl residues are furyl, thienyl, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl,

thiazolyl, isothiazolyl, pyridyl, triazolyl, oxadiazolyl, pyrazinyl, pyrimidinyl, and
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The asterisk (*) denotes where the bond is connected

to the Gatomof the ring. 5 In a preferred enbodi nent
WERI®INI1H) ( C6- Cl0)aryl, O0-(C6-Cl0)aryl, PCT/EP2009/004421

100- (C1-C2) al kyl ene-(C6-Ci 0)aryl, or

(C5-C6) heteroaryl, wherein (C6- C| &aryl or

(C6- C6) het eroaryl are unsubsfi8tuted or substituted.

Preferably (C6-C &aryl is phenyl. 15In a nore

preferred enbodi nent R10 is H, phenyl, O-phenyl, or

pyridaginyCoPrefeeed @ximpled of (04 Og)eeteroaryl r(e@ﬁﬂ.%)éretzarcﬁa} tHienyl, 2- or
IS unsubstituted or substltuted In a nore preferred

3-furginthe @-reer-pyRialyl, 4 - HZo|4 phrigridammiylohald-yd-soG-pytarodd, 1,2,3-

tr.azqﬁnhe&?@gﬁ%ﬁl,"ﬁéq Rlaof 120 np&'%?lhgg% Qi5-gxizolyl, 3-, 4- or 5-
|soxa%9m| PIoxadiazéid 3<5rK5|-yI°1 2. ()%dl@%laﬁkdﬂ _5-yiheres pxadiazol-2- or

I'S unsubstituted or optionally substituted once
-5-yI02 %oeS{iplanalybgﬁem onS4asotbiazalylit-c 3poed-ayridyl, 2-, 4-, 5- or 6-
a‘b g ment, R10. i_s II—I or henyll optionally substltut ed
py”"?' ¥ gn&é#t?%"dﬁ;"y rSaé'Q ected from (CLl-C6) al kyl
F, d, Br, Ow or CF3 25 In a nost preferred
enbodi msnt R10 is H In still another nost preferred

In reﬁﬂ@é@ ff,l QSC g&)%ﬂ}f 'and'r:_(g%g?:] @ﬂwé‘t@ﬁoa?ﬁ@&bﬁé@b?e @hsubstituted

RlOre Inap d enbodi nent

or, if Hot § |ﬁ§d atHerise( Cptichallyshsstitited ,on©r or more tlmes preferably one
C6) het eroaryl , preferably H or -

to thf\ﬁﬁc(-:trf@@% mo,ff- RISfenialM ongechy @5%I|néapﬁwenttyr sq'@@e@ from

halo%?r ﬁ;@@;}u oA {(gfga-baﬁﬂy%(és‘-gééf fé)ggyl COOH, COO(C1-

K -
Coaflh CONFR, GONHIG GBI ORE e | B fEBCprcycloal,
(C1- @é)%w a@vcgggméheimgﬂ]—g%geﬁlgylygcﬁ%%@rdr@wﬂ-Cé)érkyuz,

(Co- a@ﬁ%ﬂ@@%ﬁﬂ%%amw@aﬂm 0-C(0)-(C1-C)alkyl, PO3H2, SO3H,
S02-NH»), SOoNH(C1-Cg)alkyl, SO2N[(C1-Cg)alkyl]2, S-(C1-Cg)alkyl, SO-(C1-
Cg)alkyl, SO2-(C1-Cg)alkyl, SO2-N=CH-N[(C1-Cg)alkyl]2, SFs,

C(NH)(NH>2), NH2, NH-(C1-Cg)alkyl, N[(C1-Cg)alkyl]o, NH-C(O)-(C1-Cg)alkyl,
NH-C(0O)O-(C1-Cg)alkyl, NH-SO2-(C 1-Cg)alkyl, NH-SO2-(Cg-C1p)aryl, NH-SO2-
(Cs5-C1p)heteroaryl, NH-SO5-(C3-Cg)heterocycloalkyl, N(C 1-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-
Ceg)alkyl], (Ce-C1p)aryl, (C1-Cg)alkylene-(Cg-C1g)aryl, O-(Ce-C1g)aryl,
O-(C1-Cg)alkylene-(Cg-C1g)aryl, (C5-C1g)heteroaryl, (C3-Cg)heterocycloalkyl,
(C1-Cg)alkylene-(C5-C1g)heteroaryl, (C1-Cg)alkylene-(C3-Cg)heterocycloalkyl,
O-(C1-Cg)alkylene-(C5-C1g)heteroaryl, O-(C 1-Cg)alkylene-(C3-Cg)heterocycloalkyl,
wherein said (Cg-C1g)aryl, (C5-C1g)heteroaryl, (C3-Cg)heterocycloalkyl or
(C3-Cg)cycloalkyl may be substituted one to three times by a group independently
selected from halogen, OH, NO2, CN, O-(C1-Cg)alkyl, (C1-Cg)alkyl, NH2,
NH(C1-Cg)alkyl, N[(C1-Cg)alkyl]2, SOoCH3, COOH, C(0)O-(C1-Cg)alkyl, CONHo,
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In a preferred enbodi nent R12 is (Cl-C6)al kyl, wherein
optionally one or nore hydrogen are substituted by
WO pawans610¢ C3- C8) cycl oal kyl , (C5- C6) het er oar yl , PGF/EB2009/004421

(C6-C &aryl, wherein (C3-C8)cycl oal kyl,

(C5- C6)heteroary| and (C6-Cl &aryl are unsubstltuted

or substituted, preferably (¥-C8)cycloal kyl, and

(C5- CB)heteroaryI are unsubsti t ut ed. Preferably

(C6-Clo)aryl is phenyl which is unsubstituted or
(C1-CpbikyRe-©-©1pEE)4lkyIe(C PO alkylenel O COpyCaoBrphipr

sel ected i ndependently of each other from

O-(C g alkylenediGglnglaryl; oor 0- (C - C4) al kyl, wherein
(C1-C4)al kyl may optionally be 10subst i t ut ed by
fluoro. In a preferred enbodi nent R12 is nethyl,

orer G R AR AR g vhre
a 5- BEHQ tb'eﬁ'éfﬁ ﬁﬂ%ﬁ%f& ;@/fﬂ@f' |ﬂ1;/ HeLE6R atds the oxygen atoms are

erred propyl, 1soprop
attached to)tayid, cyclopropyl, 150r is phenyl optlonally
substituted by nmethyl or hal ogen. In another
enbodi nent R10 is H, R11 is H and R12 is phenyl

wheré’iﬁterI"%]HsYt%Bf (9'% e(% ent(I@r)ﬁ @gb)ﬂ&éroaﬂﬂef @@)Meterocycloalkyl

once a group In ected fr a ogen,

or (Cé-@g)éﬁél@élkyl g@hp@ﬁﬂn@ﬁb@h&?ﬂer subetitited bl leyl aryk heteroaryl,

unsubstituted or optionally substituted 20 once or

heterovyatodiitylhat (gL g)tyclaalaylhmontaimbgdgmnoept R10 i s phenyl
optionally substituted 1, 2 or 3 tines, preferably

once, by a group independently sel ected from hal ogen,

Prefeffid, bRt Rt i, e TtV el 0T EaRosiligubS are oH. C1-
C4)a|?@36'5c§§‘1&‘€gﬁggyfﬁlphén{l&ﬂ%ﬁ%&bfwﬁ é*dllwt@{t%)OH C(0)-(C1-

c4)alﬂy|khblog;%' N%'so(%ﬂg?gbm@ eq@gﬁdu(ws@wscm ut ed

| oal ky
ONPCS QRIZNHZ NH-GO hey)alkyl,
N[(C@%@Zﬂlf(ﬁl@%t R11 and 2, tg et héér WI%‘I )t e1 cgzabo);} atom
(C3- Gs)cwﬁoalkyl; Kl@y Gy)altad OHF@@)NICGTP(H)@@HM(@)NW@1k%)alkyl

ring, whi i's unsubstituted or substituted,

C(O)NHQf Bt ¢4Dﬂi|§¥llzst(cﬂb€¢)ﬁ|k)ﬂm%f\m@f Sy alllylne r| ng i's

cycl oprop In a further enbodi prent R11 an
(C1-Gighlpne-OHO1-CusaIk: ﬁasrcz.e)bﬁtelr@aw@a Calbgtaipeycioalkyl, (C1-
CoaiRR ! S e O %ezgs i il one o
oo R P wﬁaﬁoia%a?% c@?@@. Bieigpan

(C1 (P‘{) !aezz?’llkél n?l (@%ﬁgﬁ nggdog Ogg'ygycl(bj wﬂgﬁ%qu¢§@1o)awl

or md%?é Sichily slt'JB§ﬁt*9§éd b?‘tae@ Fslo;,OC éhll%én@@@ﬁbdﬁhe@b yaa 5-8-

conpound oOf fornula 4 are independently

memBéredainy Btfbaheditodeéthed witithécaridtydtoms the oxygen atoms are
(C1-C6) al kyl ene-R , (Cl-C6)al kyl ene-0-(C1-Co)al kyl,

attac}QQth%) al kyl ene-O R |

More preferred substituents for (Cg-C1g)aryl and (C5-C1g)heteroaryl are OH, halogen,
CN, phenyl, O-phenyl, NH-C(O)-(C1-Cg4)alkyl, C(O)-(C1-C4)alkyl, C(O)-O(C1-Cg)alkyl,
(C1-Cy)alkyl, O-(C1-C4)alkyl, CONH2, SO2-NH3, SO2-(C1-C4)alkyl or SO2-N=CH-
N[(C1-C4)alkyl]p, (C1-C4)alkylene-phenyl, (C1-C4)alkylene-O-(C1-C4)alkyl or (Cs-
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C(0)(C1-0CB)al kyl, 20 C(O)R, C(0)(C1-0C6)al kyene-R",
C(O)NRCL -Co6)al kylk, wherein R, (Cl-C6)alkyl and

W@ abosyed kyl ene are unsubstituted or substit uPEHEPRB9/004421
In a further enbodi mrent R13 and R14, together with the
N-atomto which they are attached, forma
(C3-C8) - heterocycl oal kyl ring@ which is unsubstituted
or substituted. Preferably, a (C3-C8)-heterocycl oal kyl
i s unsubstitut ed. In a preferred enbodi nent of a

Cg)hétendayn dvisdreinothewpieeriyl js iRisuibstitltéd ér aptioddlly substituted one to
i ndependently of each other WO

threeoés, frefdabigurce? 69 ViapHdpge 8 G+ -CyalkgaraDK ¢l -C4)alkyl.
(C3-C8) cycl oal kyl, (Ci1-C4)al kyl ene-(C3-C8)cycl oal kyl

Evenspae pefeirey sybstituentsdoo etCéTG)aMIand (C5 10)heteroaryl are OH,
(C1- C4) al kyl ene- (C3- C8) het erocycl o P/

halogen G rheyl, Lrehensl. djgiy HC1 C4)alky especially NH-C(0)-CHg3,

o I LTy oo
-Gt RBB0G e CRIADACF IR0 LRI RHEURIPO-CHE ONH,, SO2-
NH2, (%2&1‘;}%&4@@%3;%& |§§6£g§%§o) G CFg; or SO-N=CH-
N[(Cﬁ@ﬂ&ﬂ‘(&l}% cuanyswwcmw(cﬂ@?ﬁferabl y the forned

terocy group i'h R13 and i s norpholinyl,
wher@inﬂﬁélmelh)yl is anub@htl.dedlbk OprOM|WlMIMéd okerte three times,

preferably the heteroc roup nyl or

prefepatmé .oagengy OH.rhalogen, e(%aréﬂéihd@f&ﬁ%mé@ﬁﬁwb

compound of forrmula (1) 20R13 is H, (Cl-C6)al kyI

(C3-C8) cycl oal kyl, or _
More(ddpeeRIf! préfetitlt § bttty $60@ il g)ayPamd {C5<T 1¢)heteroaryl groups
are OH, CN, (C1-Cg4)alkyl especially CH3 or CF3, O(C1-C4)alkyl especially O-CHg3,
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

O-(C1-Cy)alkyl especially O-CH3.

Most preferred substituents for (Cg-C1p)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.

The above statements relating to phenyl groups correspondingly apply to divalent

groups derived from phenyl groups, i.e. phenylene which can be unsubstituted or
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(Cl-Co6)al kyl, (C3-C8)cycloal kyl,
25(Cl- ) al kyl ene- (C3-C8) cycl oal kyl
W@ awCH18) kyl ene- (C5-Ci Ohet eroaryl, PCT/EP2009/004421

(Cl- 4) al kyl ene- (C3- C8) het erocycl oal kyl
Cl-4) al kyl ene- (C6-C  &aryl,
(Cl- C4) al kyl ene-0-(Ci -C8)al k&1, or WO
2009/ 156100PCT/ EP2009/ 004421 31 C(0) (C1- C6) al kyl .
wherei n (Cl-C6)al kyl, (C3-C8)cycl oal kyl

substittled’H Pap eHyteree, 1(,$1i}h€&)llmbemmycﬁrmiylede Th@ﬁatﬁveé’aa’gdments

are unsubstituted or substituted, 5 | n an even nor

also gprersponginglyigealyrerhe @yl él@@ﬁ%‘& avalkyiene gEOYRS, Erggiples of
arylafﬁlfﬁgf!{gg?% (\:Afﬁ?;%lﬂi%r?( biso™ uRtdbdtRutdd dréstiSBUALY W the aryl subgroup

as wellCds iiihe! Aikylene s(b3rdty), @ye beakidy l ;phenylethylene, 2-phenylethylene, 3-
| kyl C5- C10 het
onen{EHaro i P ERSIDGHI JoreThE L ropyine

(C1-C4) al kyI ene- ( C6- ClO) aryl, or
15(C1- C4) al kyl ene-0-(C - C6) aI kyl . wherein

In reqidiles Ry4bIRY 5 af @kyCsy alkylars iswnsupsntu(er) ar ifynetrapecified
(C3-C8) heterocycl oal kyl, (C6-C_ &ary

otherwirg, iptiphallsubstitalesane of mere times lpf Ealegeablrf pubstifuted, alkyl or

alkylé(?&{s%?@éﬁg%?ﬁfﬁ%ﬁgﬁéﬁ% 'tf?r&'é’_t@% P%fa%c#éﬂ sélected from chloro or

brom6 G2t G \che Isabstitutecib e fluorudsde drimote,o¢.gsbbimti gerfleckinated.

preferably unsubstlt te a further embodi me
Preferabiy Palpgearis fluoray P @?ﬁagboalﬂxlfne& np a'es)eeytqdoﬂhﬁmreferred an
alkyl 8Pa @n%'.gn%%a%}eﬂhkéd or (G3-C8)cycloalkyl are

unsubstitute

In residues R3 to R15 alkyl or alkylene is unsubstituted or, if not specified otherwise,

optionally substituted one or more times by a group selected independently from OH,
OCHj3, C(O)OH, C(O)OCH3, NH2, NHCH3, N(CH3)2, C(O)NH2, C(O)NHCH3 or
C(O)N(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, R5, R7 and

Rg are not substituted. In a further embodiment alky! or alkylene in R4 to R15 is not

substituted by one of these groups.

In residues R3 to Rq5 cycloalkyl or heterocycloalkyl is unsubstituted or, if not specified
otherwise, optionally substituted one or more times by (C1-Cg)alkyl, halogen, OH,
OCHg, C(O)OH, C(O)OCH3g, NH2, NHCH3, N(CH3)2, C(O)NH C(O)NHCH3 or
C(O)N(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
heterocycloalkyl in R3 to Rg are not substituted. In a further embodiment cycloalkyl or

heterocycloalkyl in R3 to R15 are not substituted. In a preferred embodiment a

heterocycloalkyl is not substituted. In another embodiment cycloalkyl is not substituted.
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Most preferred R13 and R14 are H WO
2009/ 156100PCT/ EP2009/ 004421 32 As exanples for the
whefoonssinent i oned enbodi ments, R13 or R14 ar e, PCT/EP2009/004421
i ndependently from each ot her, hydrogen, nethyl,
et hyl, propyl, isopropyl, 3-nethyl-butyl,
2-met hyl propyl, butyl, penty22 3, 3, 3-trifluoropropyl,
4,4,4-trifluorobutyl or a substituent selected from
the group consisting of . The asterisk (*)
The geHevhEand\BRsferrel substitients 69(‘0? P (CBEC {\hWeteroartyl, (C3-
the am nd\e,.ﬁ 10 I n one enbodi nen Gj&?garlys(Hgorjl\b M. (C3
Cg)hétetoSiiicalkylland (G 5L g)sydloalyisgroups es definegthieforal tgay be combined
substituted, nore preferably R15 is H or (Cl-C4)al kyl,
with thegeneralf andipteferred definitioablof R4, IR3, R4R5.i B, R7, Rg, Rg, R10,
unsubstituted. 15 In one enbodi nent of a conpound of
R11. RoranR 18, R 94, ®15. . $o &1t P@nd: I as ihesptibed imthe; fplowing
adamantane forned with R6 is selected fromthe group
embqgﬁmeg@ oo SPTRSLOSIEFPERSBGY) 004421 33 (the bond with
the dotted line indicates the position of the
- (CR1li R12) r NR13R14 residue) 5 or R10 which is
The follewingt émbodithents @fai comapoynds abforimula @yidbfurtier ¢haracterize and
red e odingnt the bicyclus or adamantane is

f
are p%ﬁiqjﬁé?ip(%ﬁ MYPN"OM9) or is substituted once (n = 1).

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

characterized by the formula (Il)

Rs Rs
R3 %
N

H R8

()

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

characterized by the formula (llla)

Rj3 %
N
OH Ry

(Ia)



WO 2009/ 156100PCT/ EP2009/ 004421 34 Rlo R10 orOr R10
The cis and trans isoners in these adamant ane resi dues
W@ ewh/1%d0G or exanple in the structures H R11 1PQIREBRO%004421

R11NRi 3R14 5R10andRl12are included. In one enbodi nent

of a conpound of fornmula (1) R6 is absent, i.e. no

bi cycl us or adanantane is fodhed. I n one

enbodiment mis 2 and s is 2 resulting in a residue

wi thin a conpound of 10fornula (1) of the formula WO
The igsHindir@lderREtiveErE 369 Wa4H2Whakein R flsl OHh #idludes the

stereochem cal fornms. |In another enbodinent mis 3 and
corresporgliig tagaimericd -isoqainodenel derivativei whigh ¢® ohatacterifed by the

forggga(l) of the formul a In a further enbodi nent
formyla {1 and s 1. In still another enbodiment mis 3 and

s is 0. In yet another enbodinent mis 4 and s is 0.

Rs Rs (Ro)y
Ra? ) s /P AR

HN AN
(Ib)
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

10 (V)

Ry Rs
R3 7
N
NH, Rg

(V)

The following further embodiments equally refer to the compounds of formula (1), (ll),
15 (llla), (Ilib) and (IV).

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

In one embodiment R3 is preferably H, halogen, (C1-Cg)alkyl, or NHR". In another
20 more preferred embodiment R3 is H, halogen, unsubstituted or substituted
NH-(Cg5-Cg)heteroaryl, unsubstituted or substituted NH-(C3-Cg)heterocycloalkyl or

unsubstituted or substituted NH-phenyl. In a even more preferred embodiment R3 is
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10 In one enbodi nent of a conpound of forrmula (1) nis
O, 1, or 2. Mire preferred, nis 0 or 1. Most
woewbasqed n is 0. In a preferred enbodi nent rPCHER2004/G4421

In another enbodinent L is O(CH2)p. In a further

enbodiment L is S(CHOP, S(0)(CH2)p or S02(CH2)p. In

anot her enbodi nent L is NH ) p, NRCLC6) al kyl I'i CH2) p,

NRC3- C6) cycl oal kyl I'i CH2) p,

NRC1- C3) al kyl ene-aryl i CH2) p or WC, -
unsubstitetddydresubstifdieENHECEOEYNetdcoER) Romtdininbidie-én more N atoms, or

N( C1- C6) al kyl - (CH2) p bei ng nore preferred. A
unsubstétted aosulistiuted NH-phienys IlNa@iestprefdaed embodiment R3 is H.

preferably NCH3 or 20 NCH2CH3 wi th NCH3 being nore
ExanmiesefN&;u%/ substityents #r Rgdarenbodi ment L is O(CH2)p. In

anot her preferred enbodi nent L |s S(CH2)p. In a

further enbodindnt L is NH(CH2)p Most preferred L is

0, S or Nvalt/hN heRRg especi & ReFr et

Preferably p i's 0, 2, or 3, rmre erred 0 or 1,

with O being nost red; 25 More e ably, mis

2andS|52andL|sOQ30r NH, preeraby\o WO

2009/ 156100PCT/ EP2009/ 004421 36 In a purther

embodi nent the present invention relates to a conmpound

of formula (1), ,selected fromthe group consisting of

644- (1- Ami no- pappyl)- 4- (A4; f 1 uor o- phenyl) - cycl ohexyl oxy

]-7-ch|oro-2H-/|S|n-1- one, N X

644- (1- Ani no- cycl fipr oply1) - 4- phenyf - W yl oxy] - 7- ch
| or o- 2H i soqui nol MR Nyp]j(
6-{[4-(1-am nopropyl) 4- phenyl cycl ohex oxy}-7-chloro

i soqui nol i n-1( 2H)
The asiarigk ( Aﬁﬁﬂ%teﬁu“(@ﬁ'? the peaghis coppeeiedip the {-atare 9f Hierting.
H-i soqui nol i n- 1- one,
644- (1- Am no- butyl)-4-(4-fluoro-phenyl)-cycl o- hexyl oxy
In a greférced embed#héntd?wlswldl halogenn¢C 1-Cg)alkyl, or (C1-C2)-alkylene-phenyl.
644- ( 1- Am no- propyl) - 4- (4- br ono- phenyl ) - cycl ohexyl oxy]
Ina morecpne(fﬁrmdzembgdqnenblmrns H, haingesm or unsubstituted or substltuted (Cq-
1- Am no- pr opy % 2- br ono- phenyl ) - cycl ohe)y
C4)a|kYL<amCo1r62)rﬁlNymp %mylnprffef@hé/ upsybstituted (C1-C4 alkyl or (C1-C2)-

alkylgli’%@pgeé% éymg] Q}gﬁgéﬂ%f}ﬁ)rwa I{ii lsfl LSy A |88§r? yWI)(h Wgéqug?ngst preferred.

614- ( 1- Am no- propyl) - 4-(2-chl oro phenyl ) - cycl ohexyl oxy
1-7-chl oro- 2Hi soqui nol i n-1- one,

In a préferielt embodinmem R js K; BN aloger: uababstitated or/subtituted (C4-
2H i soqui nol i n- 1- one,

Cs)alkgbbans(xﬂstmnedceresunsh)utdd (C6+C 1maoyl plsabslituted/of omsubstibiked

]-7-chl oro-2H-i soqui nol i n-1-one,
(C3- @cyqlmkmborpmmstltmww pubsijtated (5-6-1pdeetproand (Cetiero)aryl is
| oro- 2H i soqui nol i n1- one

h
prefetabiy ph v myli Eampias of/Rs gre bydiagens ALATA. SHRIP oPOR9.dRge-methyl,

7-chl I
ethyl et Rienubo eI r%ﬁyrmewwényﬁn@yk‘rwmQyﬂaprepv'
tetrazzﬁhi ﬁ’féih@)&' hiiAe) 'I‘r?b'rﬁoﬂe‘ &@err&?embodlment (C4-C )aIkyI
4- ( Am no- phenyl - et hyl ) - 4- phenyl - cycl o- hex1y | OoXxy]

(C éﬁ/lZ(IG -Sg¥yictudikyl ot (0BEC 4 g)heteroaryl are unsubstituted. In an even
601(9 (1- Ar%ng 1- net hyl - et ylg 4- (4-fluoro-phenyl)-cyclo

moretpeefplrmdye}meanmﬂcR;;H 4 plyaliogeh; methybnethyl, phenyl, thienyl, or pyridyl,
more specifically H, halogen, methyl, or ethyl. Most preferred Rg is H.
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644- (1- Am no-cycl opropyl)-4-(2-fl uoro-phenyl)-cycl ohex
yl oxy] - 7- chl or o- 2Hi soqui nol i n1- one,
WG@B445¢100 A no- et hyl ) - 4- phenyl - cycl ohexyl oxy] PGFEP1009/604421

- 2H i soqui nol i n- 1- one,

644- (1- Am no- 1- et hyl - et hyl ) - 4- phenyl - cycl o- hexyl oxy] -

7-chl oro-2Hi soqui nol i n-1-ord® WO

2009/ 156100PCT/ EP2009/ 004421 37

6- (4-[ am no(cycl opropyl ) net hyl | - 4- phenyl - cycl ohexyl } ox
In a preferrednérabodinesntiRpls H; R4ldYen, pitle, unsubstituted or substituted (C1-

614- (1- Am no- propyl) - 4- (4- |sopropyl phenyl ) - cycl ohexyl
Ce)alkxlypns?'uwltmed mUlzsdlq.Ued &-(01Lg)alky|, or unsubstltuted or substituted

5614- ( 1- Am no- propyl) - éB met hoxy) - phenyl ) - cycl ohex I
Irbayiporamﬁfeﬁeﬁ embodiimanhiByiis Hi halngen, eite umsubstltute

Am no- propyl) - 4-(3- br ono- henyl? gcl ohexyl oxy hI .
substgp@dz(@1 ngqjkyiopnﬁuqaltlétﬁg orsbstituted O-(C1- 4)alky unsubstltuted or

subs@%%dn&%}ﬁmrgu@ﬁf {uigcy Q%, aup%tﬁp{eﬁf] @5)9@51r$é¥rgaryk/ %lr %ngégétituted or
substilfec DR R AR b T B AR B (B R 51 bre

tautoneric fornms and/or their pharmaceutically
unsugﬁg(é%tﬁabl e salts thereof. 15 In a further enbodi nent a
In anevepono preféroedrembodimentRyas et; fladrd, raborohbramo,upethyl, ethyl,
consi sting of
methexy phenyl, nitrld, gyclopsgnyl,) orahienyl.IMeneopreferably) Rz ye Holugipo, chloro,
| oxy £h7 chl or o- 2H1 soqui nol i n-1- one i
brome, g Mmqtham i@ W’) H4U\eih3f| ofi Ghlor EhMﬁﬂ PEQf?'ZfP‘é Ry is
xyl oxyl-7-chl or o- 2H i soqui nol i n- 201-on,
?i s-614- (1- Ami no- cycl opropyl) - 4- phenyl - cycl ohexyl oxy] -
7-chl or o- 2H-i soqui nol i n-1- one,
Cci s-64[ 4-(1-am nopro henyl cycl ohexyl ] oxyl chl
Inap@qef@ngd!erg(qulmﬁnt.é)e p%ngg, I?nethglll ory ethyl. In%rlmreypreferred
trans- 644- ( 1- am no- propyl) - 4- phenyl ycycl ohexyl oxy] - 7-c¢
embodirgeat BaH$ oqui nol i n- 1- one,
ci s- 644- (1- Ami no- but yl ) - 4- phenyl - cycl ohexyl oxy] - 7-chl o
ro- 2H i soqui nol i n- 1- one,

In 2 REfei A AdirerR s RUOH)dlogh (0 1-CESAINEN-Lbirene-R |

| or o- 2Hi soqui no

(C2- @6)3H<§ﬁ9f (‘31*‘@%)@%'16‘@0%“94?* (© ¢-Cx)ahkglene-CeONKE-(03xEe)alkyl,

oxy] - 7-chl oro-2Hi soqui nol i n-1- one,
COOHr@@lHMC(@)Wh(@q Gg)atkyl- @(@)fNIﬁRU@(@)HﬂﬁdﬂﬁcekaxC(O)-
yl ox chl oro- 2H-i soqui nol i nl-one,
NH(Cae@eéﬂadﬂnee-R LOR G(@Nﬁﬁhﬁe@atm}mwherqm alkyl. alkyleneppd\R " are
| oxy] -.7- chl or.0- 2Hi soqui nol i n- 1-

unsu%@gpg%f@@p@pﬁ@jo@m@ﬁeggd e%]bodlment Rg is OH, halogen, (C1-
Cg)alkyl, (C1-Cg)alkylene-R’, (C2-Cg)alkenyl, COOH, CONH», C(O)NH-(C 1-Cg)alkyl,
C(O)NHR’, or C(O)N[(C1-Cg)alkyl]2, wherein alkyl, alkylene and R" are unsubstituted
or substituted. More preferably Rg is OH, halogen, (C4-Cg)alkyl, COOH, CONH2, or

chlor

O-CHas, wherein alkyl is unsubstituted or substituted. In an even more preferred
embodiment Rg is unsubstituted or substituted (C1-Cg)alkyl, preferably Rg is
unsubstituted (C4-Cg)alkyl.

Rg may be bound to any carbon atom of the ring including the position where the linker

group L is bound.
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Ci S- 644- (1- Am no- propyl) - 4- ( 2- br ono- phenyl ) - cycl ohexyl
oxy] - 7- chl or o- 2H-i soqui nol i nl1- one,
W@ R®WIBIAO( 1- A no- propyl) -4-(4-trifluoronet hyl PGHEP2IDY/004421
cycl o- hexyl oxy] - 7- chl or o- 2Hi soqui nol i n- 1- one,
5ci s- 644- (1- Am no- propyl)-4-(2-fluoro-phenyl)-cycl ohex
yl oxy] - 7- chl or o- 2H i soqui nol 8- 1- one,
ci s-614-(1- Am no- propyl)-4-(2-chl oro- phenyl ) -cycl ohexy
| oxy] - 7-chl or o- 2Hi soqui nol i n-1- one,

As egardplesdof thedei embodiammnts,-Rg hetethyl cetbiyh peapyl osppropyiret
hy1- 2Hi soqui nol i n-1- one,

10ci s- 644- (1- Ami no- et iy)\- 4- (4-f | uor o- phenyl ) - cycl Othe
Wy] 7-chlgro- 2H noI in-1- one,
hs 64&- no- et £ 4- (ér\f\/u@\Q/p@Mﬂ/I) g OH

yl oxy}-7-chl oro-2H i soqui nol i n1- one, '
ci s-644-(1- A no- propyl)-4- ( br ono- phenyl) - cycl ohexyl
oxy] - 7-chl or i 2H i soqw noI | 51 one,

trans- 644-( nyl ) - cycl ohex
« YhetyI oy chl or 0H2H| soqw nol*i n- 1]'£ne

ci s-644- (1- Ami no- propy1) - 4- (3- met hoxy) - phenyl ycycl ohex
The 3@H i ol gl PR i bobrea Ging Catom ot he dno.

exyl oxy] - 7- chl or o- 2Hi soqui nol i n- 1- one,

trans-6-[4- (Am no- phenyl - met hyl ) - 4- (4-f | uor o- phenyl ) -c
In a grefesrrd gmbedimenttiRiei%- 2Hi soqui nol i n- 1- one,

trans- 644- (1- Am no- 2- net hyl - propy1l) - 4- phenyl - cycl ohexy
H, oxy] - 7- chl oro- 2Hi soqui nol i n- 251-one,
(Cs—éﬁ@{iﬁ%lmd' (1- Am no- 3- net hyl - but y1) - 4- phenyl - cycl ohexyl

chl oro- 2Hi soqui nol i n-1- one,

O- (Cbr@i}@a@lm (Am no- phenyl - net hyl ) - 4- phenyl - cycl o- hexyl ox

y] - 7-chl oro- 2Hi soqui nol i n-1- one, 30
O-(CtrGy)alitrighe-(Cgva 1)add,met hyl - et hyl ) - 4- (4-f 1 uor o- phenyl)

- cycl ohexyl oxy] - 7- chl or o- 2Hi soqui nol i n-1-one, WO
(C5-CeltetarsandoPCT/ EP2009/ 004421 39

Ci s-644-(1- Am no-c cI opropylt@ﬁ (2-f1uoro-phen

- I
wherginet&g- Qﬂwaryl glhqu-— BXneterRANY hafe Ynsubstituted or sugst)ltutce)é(.: Preferably
no- et hyl ) - 4- phenyl cycl ohexyl oxy] - 7-chl o

(Ce- ¢60)§Hﬁ '§géﬁp}ﬁ'ol i n-1- one,

Ci s-644-(1- Am no- 1- net hyl - et hyl ) - 4- phenyl - cycl o- hexyl o
Xy] - 7-chl or o- 2H-i soqui nol i n-1- 5 one,

In a Mibfe Prefférrédenisddimeno R gy 1D, ptichyll [IO-phehginel (CyCg)hétexoaryl,
yl } oxy) - 7-chl or o- 2Hi soqui nol i nl1- one,

whereirsplidrid ot {@giCg)hpterpary) Mur@shbsﬁtnﬂedpylsuph’ﬁu;&@. -cycl oh
exyl oxy] - 7- chl or o- 2Hi soqui nol i n- 1- one,
10ci s-614- (1- Am no- 2- et hyl - propyl) - 4- (4-f | uor o- phenyl

In a thofe Slrqur?ég eRbddirhehf h%?ﬁé Hor phenyl optionally substituted 1, 2 or 3
times, preferably once, by a group independently selected from C(O)NH2, OH, CN,
halogen, (C1-Cg)alkyl or O-(C1-Cg)alkyl, wherein alkyl is unsubstituted or optionally

substituted once or more by halogen.

In an even more preferred embodiment Rqq is H or phenyl optionally substituted
independently by a group selected from (C4-Cg)alkyl, F, Cl, Br, OMe or CF3_
In a most preferred embodiment R is H. In still another most preferred embodiment

R10 is phenyl. Examples for embodiments of Rqq residues are



I soqui nolin-1-one, and
Ci s-644-(1- Am no- propyl) - 4- phenyl - cycl ohexyl oxy] - 4-bro
WOorgeo?asidor o- 2H i soqui nol i n-1- one, and PEGEEP2009/004421

stereoi sonmeric and/or tautoneric forns and/or their
pharmaceutically 15 acceptable salts thereof. In a
further embodi nent a conmpourd¥ of formula (1) is
sel ected fromthe group of
trans- 6444(S) - Am no- phenyl - et hyl ) - 4- phenyl - cycl ohexyl
y] - 7-chl or ®gH i soqui nol i n1- one, 20
tfans- 6444(R) Ani no- phenyl - met hyl ) - Giphenyl - cycl ohexyl
2H—|squ| ol i n1- one,

Cci s- 6444(8)-An1no cycloprop@f-net yl) - 4-phe I-cy%lohe
xyl oxy] - 7- chl or o; 2H 25i soqui nol i n- 1- one, ,
Ci s-6444(R) - Ami no-cycl opr opyl - et hyl ) - 4- phenyl - cycl ohe

xonxy] 7- chl or o- 2Hi soqui nol i n- 1- one,

kenyl - cycl ohe
i\ phenyl - cycl ohe

I-cyclohexyloxy] 7-C

ci s- 6444(
hl or o- 2H—isoquino|in 1- one,
2009/156100PCT/EP2889/004421 40
et hyl henyl ohex y] - 7);\
nY1- on /¥\%¥

4-f uor yI ) - Un exyI _—
ui nolin one,
-quoro- henyl) hyIFcyc ohexylox

}-7-chloro-2Hisoquinolin-1- 5 one, '
ci s-644- ((R)-1- Aqpno- propyl) - 4- phenyl - cycl ohexyl oxy] -7
-chloro 2H i soqui/fhol i n- 1-one, and
2%5 S)-1- okﬁropyl) 4- phenyl - cycl ohexyl oxy] - 7-
i SO Plno 1-one, their tautoneric forns
utical ly acceptable salts thereof. 10
In a f rther enpodi nent a conpound of fornula (I) is
sel ectled frogmthe group consisting of
cis-644-(rfﬂhino-propyl)-4-pyridin-2-y|-cyc|ohexy|oxy]
5 - 7-chl or o- 2Hi soqui nol i n- 1- one,
ci s-644-(1- Am no-propyl)-4-(2,4-difluoro-phenyl)-cyclo
In a prefeyreshembodimrgd 1 viS  15i soqui nol i n- 1- one,
Ci S- 644-( 1- Am no- propyl) - 4- (4-f 1 uoro- 2- net hyl - phenyl ) c
»ycl ohexyl oxy] - 7- chl or o- 2Hi soqui nol i n- 1- one,
«31c&8 f4-(1- Am no-propyl)-4-(3,5-difluoro-phenyl)-cyclo
Xy oxy] 7- chl or o- 2Hi soqui nol i n- 1- one,
(03(29@y§0§m9r61 Ami no- propyl) -4- (3, 4-di fl uoro- phenyl)-cyc
| Ohexyl oxy] 7-chl oro-2H i soqui nol i n-1-one,
10 (Cs- G‘e)heﬁ#éal@l, p@efenablgrwpywvce)aﬂwl whergitl (Gelg)alkyl] (C3ch
| or o- 2H i soqui nol i n- 1- one,
Cg)cyailaalibyl4ox (C 5:G 1mbeteopary) ar- yresubstituted oo substituted, ipseferably
- cycl ohexyl oxy] - 7- chl or o- 2Hi soqui nol i n-1-one, 25
unsubstiduted4- (1- Anmi no- propy1l) - 4- (4-f | uor o- 3- net hoxy- phenyl )
- cycl ohexyl oxy] - 7- chl or o- 2Hi soqui nol i n- 1- one,

In a more preferred embodiment R44 is H or (Cq-Cg)alkyl, wherein (C1-Cg)alkyl is
15 unsubstituted or substituted, preferably unsubstituted. Even more preferred R4 is H or

methyl. Most preferably Rq1 is H.
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Ci S- 644-( 1- Am no- propyl) - 4- ( 3- et hoxy- phenyl ) - cycl ohexy
| oxy] - 7- chl or o- 2H i soqui nol i n1- one,
W@ R®IBIAO( 1- A no- propyl) - 4- ( 3- net hoxy- 4- met hyPCER2999/004421
- cycl ohexyl oxy] - 7- chl or o- 2H 30i soqui nol i n- 1- one,
Ci S- 644-(1- Am no- propyl)-4-(3,4-difluoro-phenyl)-cyclo
hexyl oxy] - 7- net hyl - 2Hi soqui n%$| n-1-one, WO
2009/ 156100PCT/ EP2009/ 004421 41
Ci s-6-[4-(1- Am no-propyl)-4 isoquinolin-1-one,
In a preferfed émbbdimemtcR s &pyl ) - 4 i soqui nol i n- 1-one,
5ci s-6-[4-(1- Am no-propyl)-4 isoquinolin-1-one,
(C1-Cg)ieA, [ wihéreinaptiangllyape ¢r rhore bydiagenni are subistituted by fluoro;
cis-6-[4-(1-Am no-propyl)-4 10i soqui nolin-1-one,
(C3- QB)WGlO?HWEl Ani no- 1- met hyl i soqui nol i n- 1- one,
Ci S-6-[4-(1- Am no-propyl)-4- isoquinolin-1-one,
(Cs- G_Ls)&ieéerea ?rl Am no- propyl) - 4- isoquinolin-1-one,

(Co-C13IaRd [ wheiih (CSCHRSPBIT (65 Saltetorni 2ee-C1olary are

e op (é&éﬁf%&pﬁﬁei%ﬁwf% i
unsugét‘ftbgcffréff@ Ct pr W lig pﬁengls\ﬁﬂlﬁh'?@\r{hﬁuﬂs'tﬂ’ﬁ‘t%d or optionally

nol i

subsﬁﬂuﬁe(ﬁéﬂcé ér t’Wﬂ:é‘b €1 fb(jk)sélected mdependently of each other from
30cis-6-[4-(1 Amno pro

haloggmgﬁjfmum:w 92@1)@'40@&4 yvhezeln (C1 C4)alkyl may optionally be
| S-644- (1- Ami no- propyl) - 4- phenyl - cycl ohexyl oxy] - 4- ben

subs&tyled;b%ﬂpgq% 2H i soqui nol i n-1- one,

ci s-441-(1- Am no- propyl)-4-(7-chl oro-1-oxo0-1, 2-di hydro

-i soqui nol i n-6-yl oxy)- cycl ohexyl Fbenzonitrile,
In a grefesre’t embodiment R12 is methyl, ethyl, propyl, isopropyl, isobutyl, cyclopropyi,

[1-(1- Am no-propyl)-4-(7-chl oro-1-oxo0-1, 2-di hydro-i soq
trifluaromethyl- thiagohyl wr phenyl unsubstituted or substituted by (C1-C4)alkyl or
halogen. More preferred, R12 is methyl, ethyl, propyl, isopropyl, isobutyl, cyclopropyl,

or is phenyl optionally substituted by methyl or halogen.

In another embodiment R1q is H, R41 is H and R42 is phenyl optionally substituted 1,

2 or 3 times, preferably once, by a group independently selected from halogen,

(C1-Cg)alkyl or O-(C1-Cg)alkyl, wherein alkyl is unsubstituted or optionally substituted

once or more by halogen.

In another embodiment R1 is phenyl optionally substituted 1, 2 or 3 times, preferably
once, by a group independently selected from halogen, (C1-Cg)alkyl or O-
(C1-Cg)alkyl, wherein alkyl is unsubstituted or optionally substituted once or more by
halogen; R11 is H and Rq2 is unsubstituted (C3-Cg)cycloalkyl or (C1-Cg)alkyl,
wherein in the alkyl optionally one or more hydrogen are substituted by fluoro; (C3-

Cg)cycloalkyl, or phenyl.
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30

cycl ohexyl ] benzonitrile,
6-[cis-4-(1- Am no-propyl)-4-(3-net hanesul f onyl - phenyl)
WO gapelisiexyl oxyj - 7- chl or o- 2Hi soqui nol i n- 1- one, PCT/EP2009/004421
6-[ (1S, 4S, 5S) - 5- (1- Am no- propyl) - 5- phenyl - bi cycl of 2. 2.
1] hept - 2-yl oxy] - 7- chl or o- 2H _10i soqui nol i n- 1- one,
6-[ (1R 4R 5R) - 5- ( 1- Ani no- pr o8¥/1) - 5- phenyl - bi cycl of 2. 2.
1Thept - 2- yl oxy] - 7- chl or o- 2Hi soqui nol i n- 1- one,
Ci s- 644-( 1- Benzyl am no- propyl) - 4- phenyl - cycl ohexyl oxy]
Ina fuﬁh@ﬁélhbédﬂrbﬁtiwﬁﬁaﬁ@m{g logéher with the carbon atom to which they are
15ci s- 644- (1- Di et hyl am nd- propyl) - 4- phenyl - cycl ohexyl o
attached,-formet (GEECRYeyclaalky|ming, mhich snensubstituted or substituted,
cis-7-Methyl -6-[4-(1-propyl am no-propyl)-4-(3-trifluor
prefetatdy bnsubstduled) Nm]elpmefexgelddhye]rinyi&dycémwmwl i n-1-one,
Ci s-644-(1- Benzyl am no- propyl) - 4- phenyl - cycl ohexyl oxy]
-7-chl oro-2H i soqui noli n-1- 20 one,

In a fGitRer’erfabb@infert4é{ and tw SRENRitArtRE Chibch BitRNYd whith they are

| ohexyl oxy] - 2H-i soqw no - one,

attacleed,-fodd o @:ﬁ@@ﬂ\@t&muycmaum tihg4whiotniglunsybbtitaéed bosylstituted.
7-chl oro- 2FF i soqui nol i n-1- one,

Prefecamyr/] Yhe:fdrm&v[ lait{emc(ytt goouppisapseitamy|hyoramliny), mvemv'li'-
2H  25]
pymofaBYE pipS R e oy G RSN it B nerataligy o

i eréﬂh I]T?\ethﬁé@h%’(érbé galRgl droup s PRsferably unsubstituted.
Pip y 4- (2- Am no- butﬁ - 9(94 fPuo?o phengll) cycl ohexyl

oxy] 7 chl oro- 2Hi soqui nol i n-1- one,

In oné%%?r'(\:lfo ri‘ux 08 i')f @i&gﬂmﬁ‘ olrdg(%éﬁpﬁlgtpqw %oﬁé FH#QF@M%@&%‘E%MW of

156100PCT/ EP2009/ 004421 43
eaChé?rgequ‘)44 (1- Am no- 3- et hoxy- propy1l) - 4- (4-f1 uor o- phenyl)
H, -cycl ohexyl oxy]-7-chl oro-2H soqui nol i n-1-one,
, 643-(1-Am no-propyl)-3-(4-fluoro-phenyl)-cycl obutyl oxy
R, ]-7-chl oro-2Hi soqui nol i n-1-one, and

(01_%5 {1- Am no- propyl) - 3- (4-fl uoro- phenyl)-cycl opentyl o
]-7-chloro-2Hisoqui nolin-1- one, and their

(C1-(5€L)en@mneoke“ c and/or tautoneric fornms and/or their
pharmaceutically acceptable salts thereof. 10 In a

(C1-Cg)atkylemecOb(@j-Ggjalky, conpound of formula (1) is
sel ected fromthe group consisting of
(Cq Qa)glkylﬁne(@ Ril or o-i soqui nol i n-6-yl oxy) - 1- (3, 4-di fl uoro

n cycl ohexyl Fpropyl am ne,
C(O)@p‘s 6&312%7- Br ono-i soqui nol i n- 6-yl oxy) -1- (3, 4-di fl uoro-

c(O henyl ) - cycl ohexyl | - propyl am ne,
(O s- 141- (3,5-Di fl uor o- phenyl ) -4- (5, 7-di met hyl -i soqui no

C(O)(3 f2c)atkpene-Reycl ohexyl | -
C(O)N[(C1-Cg)alkyl]2, wherein
R’, (C1-Cg)alkyl and (C1-Cg)alkylene are unsubstituted or substituted.

In a further embodiment R13 and R14, together with the N-atom to which they are
attached, form a (C3-Cg)-heterocycloalkyl ring, which is unsubstituted or substituted.

Preferably, a (C3-Cg)-heterocycloalkyl is unsubstituted.

In a preferred embodiment of a compound of formula (I) R13 and R14 are

independently of each other
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15pr opyl am ne,
cis-111-(3,5-D fl uoro-phenyl)-4-(7-fluoro-5-nethyl-iso
W@ 000054108 6- y|I oxy) - cycl ohexyl j pr opyl am ne, PCT/EP2009/004421

cis-141-(3, 4-D fluoro-phenyl)-4-(7-fluoro-isoquinolin-

6- yl oxy) - cycl ohexyl Fpropyl ani ne,

ci s- 144- (7- Chl or o-i soqui nol i 80 6-yl oxy)-1- (3, 5-di fl uoro

- phenyl ) - cycl ohexyl ] - pr opyl am ne,

20ci s-144- (5- Chl or o-i soqui nol i n-6-yl oxy)-1-(3,5-difluo
H, ro-phenyl)-cyclohexyg-propyl am ne,

Ci s-144-(7-Chl or o-i soqui nol i n-6-yl oxy) - 1- phenyl - cycl oh
(C1-Gdglkybr opy! ani ne,

iSs-144- 7- Di met hyl -i soqui nol i n-6-yl oxy) - 1- phenyl - cy

(Cs- Cg&)SMéQﬂk#Er opyl ami ne,

(C1 é&?l"ﬂﬁ’@p&f F_I fﬁr? Ig)aslgglyf nol | n- 6-yl oxy) - 1- phenyl - cycl oh
(C1 %ﬁ}@f@%e{@y‘ggfﬂwﬁéfewgw nol i n- 6-yl oxy) - 1- phenyl - cycl oh
(C1 @Aﬁgr@@%%%%(ﬁ)?gfe%@d@émw -i soqui nol i n-6-yl oxy) - 1- ph

cycl propyl amne,
(Cq @4)&iky%dFC§mfﬁ)aM0qU| nol i n- 6-yl oxy) - 1- phenyl - cycl ohe
xyl Fpr opyl am ne
(C1-C4)atkidehd-0-(&{-Dg)alkgloqui nol i n- 6-yl oxy) - 1- phenyl - cycl oh
exyl Fpropyl am ne,
C(O)(ﬁ'.s-C@z)alkyll X no- pr opyl) 4- phenyl - cycl ohexyl oxy] - 7- chl
ro-isoquinolin-1-y

R13 @nﬂ Ru4atngesbes witky ﬂ)e ht @t@nm whieh-they e pitaghed feup a{&3-Ca)

nol i n-6-yl -am ne, and
hetergg '%*W(ﬂf@”él ani no- pr opy1) - 4- (4- et hoxy- phenyl ) - cycl
wheréﬁ'ﬁj@ﬁ' ngawlnai$-@8§cyd|oaﬂy|3%?@ﬂawﬁn@ ngr@ﬁq)ﬁefa%aﬁ/l

/or tautomer orns an I f phar i cal l
C eefsradydloalRyit fyl aré\Onsubstituted or substituted.
( 3®%09/ 15?100P §§J®g@004421 44 |n a further
enbodi nent the present invention relates to a conpound

el T oo SR e 45 Py FRGTOM B e,
I
pymofpl B HRRE s Ry the hetRRSyEYLBESHR P BRpholiny o
p.pergﬁhyro 2H i soqui nol i n- 1- one,
5644- [ Am no- (4-fl uoro- phenyl)-net hyl ] -cycl ohexyl oxy}-7
- chl or 0- 2H-i soqui nol i n- 1- one,

Ina rﬁon[eA' eﬂﬁfo‘allr}ﬂan{ﬁQ}prnp%ﬁh%?%ﬁﬁlu%ﬂ) 7-chloro-2H

-1S C]UI no

R13 6 H:- (Cﬁncemlwissm@b Opchvlopiiy), drqBaxgh atiylere- (B S gcgtioalkyl; and

soqui nolin-1-one, their stereoisonmeric and/or
R14 isaut oneric forns and/or their pharmaceutically
acceptable salts thereof. 10 In a further enbodi nent a
H, compound of formula (1) is selected fromthe group

) ting of
(C1 Cg@?ﬁéﬂ Am no- 1- (4-fl uoro-phenyl)-ethyl]-cycl ohexyl oxy}

fikgr, 2H i soqui nol i n-1-one, 644-[i
(Cs- C&ﬂyabg 9(4 met hoxy- phenyl ) -et hyl ] - cycl ohexyl oxy}-7-ch

C1-C patkykind-a51dg)eydidalkyl, 150ne,
(©1- @ "%, Ami én(g‘gl 82%| opentyl et hyl | - cycl ohexyl oxyl - 7-chl o
(Cq Ggaadyﬂermmg 9 e tércang|,
4-[ 1- Am no- 1- et hyl - propyl ] - cycl ohexyl oxy} - 7-chl oro- 2
(C1 G-Jt)aﬂwtﬁneﬂtﬂs t-glheteeocycloalkyl,
6-{411- Am no- 1- cycl opr opyl - et hyl Fcycl ohexyl oxy}-7-chl o
Cq Cuiﬁ"&#ﬁﬂ%&@&(ﬁw)ﬁﬂﬂi one,
-Am ng- 1-n opyI et hyl ] -cycl ohexyl oxy}-7-chl oro
(C1-CapbyEsePra i RoLHe
206- [ 4- (1- Ami no- pr opyl ) - cycl ohexyl oxy] - 7- chl oro- 2H-i so
qgui nolin-1-one , and
644- ( Am no- cycl opr opyl - net hyl ) - cycl ohexyl oxy] - 7- chl oro
- 2Hi soqui nol i n-1-one, their stereoisoneric and/ or
t aut orrerl c forrrs and/ or their phar maceutl cal Iy

T o I " o Y ~ - . Y "
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contai ned in the conmpounds of formula (1) can

i ndependently of each other have any of the preferred,
WOor0e/15med erred or nost preferred definitions BET/EP2909/004421

groups specified above or any one or sone of the

speci fic denotations which are conprised by the

definitions of the groups amdl specified above, al

conmbi nations of preferred definitions, 30 nore

preferred or nost preferred and/or specific

(;c)gyqug@m ns being a subject of the present invention.
©) Al so Mﬁtﬂ respect to all preferred enbodi nents the

whereln\(mt-Ce)alkmCZ;g}OIy)dﬁﬁdeﬂC(nE—Mémmm3@)hamrudﬁmalkyl,
t he conpounds of the fornmula (1) in all stereoisoneric
(Ce-G 1g)any! anel unsubstitatedodr suthstibdedonmeric forms in all
rati os, and their pharmaceutically acceptable salts.
| soqui noline substitution pattern i s nunbered
r .09 t @rem | i nol one
in an LR HoRTp cFerel ShntidthREnt 4Pa somebiRl GG FATY
R13 isH er (D¢Sp)alkyl; @mdpound(s) of for rrul a (I )" herein
refer to conpound(s) of the fornula (1), (11) (1l1l1a),
R14i6111b) and (1V) as descri bed above, and their
pharmaceutically acceptable salts, and/or to their
H, stereoi soneric forms, polynorphs and sol vates.
(C q%é oIogicaIIy functional derivatives as descri bed
TRIPEVH are al so i ncl uded. Phar maceuti cal |y acceptable

Ca-GAklSosikycompounds of the fornmula (1) mean both their
( 3(§? gnic Xnd inorganic salts as described in

C &l ny: &lkyll cal Sciences (17th edition
( 1(§§gg&%218 ( 9 ; Because of the physical and

(C1-CHatiyteale- (ﬂg*mﬂo)lhqteamryuSt he solubility, preference is
given for acidic groups inter alia to sodi um
(Cq Q:oa&ybnﬁﬁCyQa@hwmlmnl umsalts; preference is
iven for basic groups inter aliato salts of maleic
(C1-GHalkylenentre-€ 1833%!. Buccinic acid, nalic acid,

(o1 GBI B R oul Lo 20t hydrochlofc
el EA SRS LR BT DabSBE S fReterocyloa
(Cs-cf‘ﬁ?g%)”%?é‘bﬁgﬁlﬁétﬁéteda&eéﬂsﬁ te& actates, naleates,

gl uconat e and salts of anino
acids of natural bases or carboxyllc aci ds. The
reparati on of harnaceutlcally acceptable salts from
Morecpcg ablisRaB is (qu(ﬁ@)aékyd andwhi ch are capabl e of saIt
formation, inclu Qﬁ&m;elr st ereoi soneric forns,

R14 I§|de§1r96)@"ﬁﬂm'ié93

for bl e, al | kal i ne earth
are quul?%{t@pS(ﬁr S&E’?F@iﬁﬁ‘l%@%ﬁﬂ |L{rl§f"n§aﬂéﬂ niumsalts wth
basi ¢ reagents such as hydroxi des, carbonates,
bi car bonat es, al cohol ates and ammoni a or organic
In a fodkersembodiment b eisthliamdt hyl - or tri et hyl am ne,
et hanol anmi ne, di et hanol am ne or triethanol am ne,

R14 is thitbrieelalienl os(Ga-Galsyeloalyho acids, for exanpl e
o B o i e ST

addition salts can al so
2009/156100PCT/EP2009/004421 46 be prepared with

Most préfefgdar §§nd@14@ﬂé . phar maceutical |y acceptabl e
acid add| lon salts of the conpounds of the invention
are salts of inorganic acids such as hydrochloric
aci d, hydrobrom c, phosphoric, netaphosphoric, nitric
and sul furic acid, and of organic acids such as, for
exanpl e, acetic acid, benzenesul fonic, benzoic,
citric, 5ethanesul fonic, fumaric, gluconic, glycolic,
isethionic, lactic, lactobionic, nmaleic, malic,
met hanesul foni ¢, succinic, p-toluenesul fonic and
tartarlc acid. The hydrochlorlde salt is a preferred

N R

C'Bélk)/béN ergl Corrpaldlyl fo(Oan‘éa)cycloalkyl
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Salts with a pharmaceutically unacceptabl e ani on such
as, for exanple, 10 trifluoroacetate |ikew se bel ong
waraopitspidthe framework of the invention as usefRET/EP2009/004421

internedi ates for the preparation or purification of
pharmaceutically acceptable salts and/or for use in
nont her apeutic, for exanple 84 vitro, applications.
The present invention also includes physiologically
functional derivatives of a 15 conpound of formnula

As exdmpled fohthei tsefogs e@intivnéd epibotimlents IR{pbi R§4afelinddpendently
herein refers to any physiologically tol erated

from each wthery bydifogenc oratbyindthyl, propylf soptopyl,(3-methyltigyl, 2-methyl-

propichiii SEPIH: St FTRSRIRY. A 0uSIeBINA BAgsupstiyent selected
from w@fbdpsc@}{giﬁirbooﬁ orm(directly or indirectly) a

conpound of thé forrmula (I) or an active netabolite
t hereof. 20 Physi ol ogi calfy_functional derivatives

inclu prodrugs of pounds of _tke invention, as
Y for exanp I n H. OAada., Chem
r

1. %994, 57-61. Such prodrlugs can be

zed in W 0 a conpound-of e invention.
These prodrugs may thensel ves be active of not. 25 The
' ntion relates to conponpds of the fowmul a (1) in

¢ fonm of theiNr stere e

cenmatjes, en oneri cal enric i Xtur qur e \\//ZCX
harntroner s*and di ast ereoners amd m xtures IR y *

rati o thereof. 30 'The conpounds of the invention my

*_ also exist_in various polynorphous forns, for exanple
and.Cr i ne pol ynor phous fornms. Al

forns 2009/ 156 100POR EP2009/ #&} 47
ng within e
urt spéct of

r

unds of tNreN nvention
&ranewor k ofgt he inventi§n antia

the invention. If radicals or substituents nmay occur
nore than once in the conmpounds of the fornula 5 (1),
they may all, independently of one another, have the

The asterisid(*rdanoteg vemereltbeibobidt is cahnectedi tbfthe dNratont loé the amine.
present invention also relates to the conpounds of the
formula (1) and/or their pharmaceutically acceptable

In oné @rﬁ@ooﬂﬁfé’an%QiH opl@ﬁ@%&k@? WHIgHe isAgnsSUBRLTRES oF ioPﬁbﬁally
(or 10 nedicafents), to the use of the conmpounds o

substithted, afidrel Wefdrébl@ﬂ’d{?l’s Hiwei(CqpDg)aNae avnbstpidigrably H. Preferably,
acceptable salts and/or their prodrugs for the

the albybid wrisubstitutechbhar maceuti cal s for the treatnment and/ or
prevention of diseases associ ated wi th Rhoki nase
and/ or Rho-ki nase nedi at ed phosphoryl ati on of myosin

In oné ieBiBodifi@hf oA LORIHICef fbnﬁulaf(f)rRéh?abﬁeﬁﬁth‘iﬂé bRV or the

prevention of hypertension, pulnmonary 15hypertensi‘on,
adama@tdrig forbree With Rigdis, seledted &pfi the gup ¢fl aucong,

peri pheral circulatory disorder, peripheral arterial

occl usi ve di sease (PAOD), coronary heart disease

angi na pectoris, heart hypertrophy, heart failure,

i schem ¢ di seases, ischemc organ failure (end organ

damage), fibroid lung, fibroid liver, liver failure,

nephr opat hy, includi ng hypertension-induced,

non- hypertensi on-i nduced, and di abeti c nephropat hi es,

renal 20failure, fibroid kidney, rena

gl onerul oscl erosi s, organ hypertrophy, asthma, chronic

obstructive pul nonary di sease (COPD), adult

respiratory distress syndrone, thronbotic disorders,

stroke, cerebral vasospasm cerebral ischem a, pain,

e.g. neuropathic pain, neuronal degeneration, spina

cord injury, Alzheiner's disease, premature birth,

erectil e dysfunction, endocrine dysfunctions,

arteriosclerosis, prostatic 25 hypertrophy, diabetes

and conplications of diabetes, netabolic syndrone,

bl ood vessel restenosis, atherosclerosis,

L R T} - . Y L AN N~ T



WO 2009/ 156100PCT/ EP2009/ 004421 48 preventi on of
hypertensi on, pul nonary hypertension, fibroid |liver,
WO papensdigd | ure, nephropathy, renal failure, chPGHER2009/004421
obstructive pul nonary di sease (COPD), cerebra
vasospasm pain, spinal cord injury, erectile
dysfunction, blood vessel re¥enosis, or cancer
devel opnent and progression. 5 In a further enbodi nent
the invention also relates to the use of a conmpound of
R10 fornmula (1) and/or a rmaceut i ly acce l e sgl
gl eof f,gtiocurativel:gI cheso&:"atedmvalh tgpnb .~
or induced pluripotyy ‘ )
recogni ti

edal 10pap
dys uncti on,

j tiple sclerlosis, or L
exanpl e carotid sten?fis or lipid disorderF§T The
R10present i rRedtion fu 1'-P-gre r&tdkes to 0 . R10
F i ca\ fr eparativons (or by
f at
S
nor e
vehi cl es) and/or additives (or excipients). The
R10 Pharmaceytical s can be administered orally, for
exahpl e he/formof pills, tablets, |acquered
lets, c & tabl ets, granules, hard and soft
tin ca O 20sol utions, syrups, enulsions,
ensi on erosol m xtures. Adm nistration,
ver, c 0 be carried out rectally, for exanple

in the form of |suppositories, or parenterally, for
exanpl e intravenously, intranmuscularly or
subcut aneously, in the formof injection solutions or
(the bomldugitip thes@ottéd ine inditates tlag pokition of the a(CR1 §R1pRNR13R14
or percutaneously or topically, for exanple in the
residdeyr m of oi ntnents, solutions or tinctures, 25 or in
ot her ways, for exanple in the formof aerosols or
nasal sprays. The pharnaceutical preparations
accogling to the invention are prepared in a manner
knowh pgs se and famliar to one skilled in the art,
ety Wrcally acceptable inert inorganic and/ or
€xy1ier. substances and/or additives being used
oR3® t he compound(s) of the formula (1)
Atheir) pharnaceutically acceptable salts
S ] --L@%ﬁfgod rugs. For the production of
d tablets and hard gelatin
8s it is possible to use, for exanple, |actose,
corn sﬂaigh or derivatives WO
2009/ 156100PCT/ EP2009/ 004421 49 thereof, talc, stearic
whictis! thstibstifuted ﬁ} Bﬁtior(?fhg-s&ﬁ{dtsa ,bg'@%tlﬁ%c&%fér?éd &Ribodiment the
gelatin capsul es an uppositoriés are, for exanple,
bicyclustdt adimv@itané TuASbatitated (hiig ) 8r ROSusHtituted Bncedh -01).
hardened oils, etc. Suitable carrier substances for
the production of solutions, for exanple injection

. | ,
10 Prefef ine Uipy S e B s iRAed baBiiebinh s e fol ST Fucture

i nvert sugar, glucose, vegetable oils, etc. Suitable
carrier substances for mcrocapsules, inplants or rods
are, for exanple, copolyners of glycolic acid and
| actic acid. The pharmaceutical preparations normally
contain about 0.5 to about 90 % by wei ght of the
conpounds of the fornmula (I) and/or their
pharmaceutically acceptable salts and/or their
prodrugs. The anmount of the active 10i ngredi ent of the
formula (1) and/or its pharmaceutically acceptable

I R | o

T ' oy
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contain one or nore additives such as, for exanple,
fillers, disintegrants, binders, lubricants, wetting
W@ @at36106t abi | i zers, enul sifiers, preservati VRGI/EP2009/004421
sweet eners, colorants, flavorings, aromatizers,
t hi ckeners, diluents, buffer substances, solvents,
sol ubilizers, agents for ach3®ving a depot effect,
salts for altering the osnotic pressure, 20 coating
agents or antioxidants. They can al so contain two or
nor e pponpounds of the fermul g (1) and/or their
pharﬁaceutically acceptakl e salts. In case a
' tghns two or nore
e ébqug on of the
at  a ~oeC| ic overall

: gnhi'y

with asshorter 25 duration of Aaction may be conbi ned
with aRgng-acting conafund of Rygwer potency. The
flexibility permtted®ith respect to the chdlfce of
subgfituents in the conpounds of the formula (1)
all ows a great deal of control over the biol ogical and

e chhen1caI properties of the conpounds and thus
t\h SR Izctlon of such desired conpounds.

addition to at | east one conpound of

(I 30 and/or its pharmaceutically
e salNRssRuhe phar maceuti cal preparations can
zontain one or nore other therapeutically or

prophR@ctical ly active ingredients. WO

2009/ 156100PCT/ EP2009/ 004421 50 When using the
The divand trats isdmeheinf these laalafantahe rekidees sincty as yovexdmple in the

wde [imts and, as is customary and is known to the
structyfgS;i cian, is to be suited to the individua
conditions in each individual case. It depends, for
exanpl e, on the specific conpound enpl oyed, on the

natuﬂ'b and severity of the d to be treated, on
N i =Yl

pde and 5 the schedul e inistration, or on

r Rpqacute or chrdnic ion is treated or

py ophiRyaxi s is carried o0, ~AR,@ppropriate
-\40e est abl i shed using clinical approaches
oY) dical art. Iij\general, the daily

DI achleV|ﬁ§ Yhe desireg Tevu tNRhﬁQ@n adul t

i hg about 75 kg is from aboutg0.01 to about 100
opeferably frandabout 0.1 to'2about 5SGaradndlyded.n

In n%arthgfjrg m{ om about 1%{%%@%%@%%76%&2(%%& ycgglgg or
adam%ﬁpﬁ ?&Pw[‘ggn OI n part! cular in the case of the

f relatively large anounts, into
several for exanple 2, 3 or 4, part adninistrations

As usual dependi ng an i ndi vi dual behavior it nay

In O"%GBMTVW iy @@/?'&gé 1 Bvﬁ&PH'é'"Gﬁ“ adﬁﬁmﬁd@'th'ﬂtﬁhﬁ:‘?'ﬁeound of
cated. 15 Furthernore, the conpounds of

formn{l’%gl %Sfﬂ%sﬁ H can be used as synthesis internedi ates

for the preparation of other conpounds, in particular

of other pharmaceutical active ingredients, which are

(s gs100f the fohaula |, for

substitu

N{ s or
npounds of

nmodi fication of funct .
formula (1) may be, wadg Y9t | owi ng18anner :
Conpounds of the g%n formul/a 1) can be assenbl ed
froma suitably substlgdled 2R goqUi nol i ne noi ety and
a suitably substituted cycl oal kyl am ne nviety.

| soqui nol i nes and i soquinolones like (i) or (ii),
bearing a useful residue for coupling in 6-position,
can be obtained by a wide variety of methods, for
exanple reviewed in Alvarez et al. Science of

Synt hesi s 2005 15 661 838 and 839- 906 and references

~ N I T o I 1 o o o I o T |
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in 6-position of (ii) can be liberated at a suitable
stage of the synthesis e.g. from 10 treatnent of a
W@ 20pasaehdi ng 6- met hoxy derivative with | ewi sPGEBH09/004421
i ke alum niumchloride or boron tribromde . It is
furthernore understood, that 2H i soqui nol ones can be
converted into suitably protdcted 1-al koxy
i soqui nol ones by a variety of methods e.g. treatnent
of the correspondi ng 2Hi soqui nol ones with al kyl ati ng
in all heastsrdockemied Fyim&r om de or methyl iodide in the
presence of a suitable base |like silver carbonate or
15 triethyl amne in a suitable solvent |ike toluene
[ f g 2H LN S
in aniher BrpoBimERHH3E 3 4y 815, 1 s Sfhd i BrB RN Sodribébund of
formutan(Ipof thet fongukgent | i ke phosphorous oxychl ori de,
fol |l oned by displacegfnt of the chlorine by an al coho
e.g. under basic condh\gions |ike sodi um nethoxide in
met hanol . It is unden ,R@t resid 3 R3, R4, R5,
R7, and/or R8 can eif )& incorporﬁ(é in the
starting materi a ' R lesins_of the
respective isoquinol (R )poloneng can be
introduced at a suitable |ater /stage e.g. by
hal ogenation |ike broninationpgaf%nlorination and
subsequent replacenent of said hal ogen by methods wel |
precedented in the literature |ike for exanple Suzuki
or Hartw g Buchwal d couplings. using appropriate . .
In a furthey eyabedigiant & is? @RE SHir inrddilanatier ¢ypbedimentdn s 3 and s is 0.
j il P P@ssi bl e synthesis for a
In yet?}ﬁ(ﬂq@%ﬁ%Peglmér{g?@b%gﬁr}gﬁgg&i soqui nolinone (v) with
L=0 is described below in an exenplary fashion, but

does not Iljmt the present inveptio The cycl oal kyl .
In one,gbocimeat ¢4 ceRPELBH & 1B DS Eth 1. &F Zrbfre preferred, nis 0

or1. I1® &%mgﬂg nGa&p be synthesized via a variety of
ne?ﬁo S. f%e ?ollomﬁng general scheme 1 illustrates

sone 30 of the possible ways to access the
[ ui,nol i nanes, but does not limt the present

Ina Pr%@ﬂﬁt’i%ﬂt.m&'@lﬁ%ﬁés i 6- Fl uor o-i soqui nol ones (i), for
exanpl e substituted by R3, R4, R5, R7, and/or R8 being
5 for instance indzsendently from each ot her

In anethpsembedinnent i iscOKyHe)pg & a ferthgn emhpdigentds isn3(G Hap,
. . 4 ;

S(O)@iﬂ;}ﬁ;sﬁﬁﬁéﬁ% pmr!egg?we%{%%%%éF g]r? r’?’ggg?ﬁ&ﬂﬁ@? rom
COmMORDITE G £CcyEOBI PG plmea C AP n
Caane s cabSEa B ot DERGFE)P N GoBBRohSHBeing
ror e RICH AT RTINS o i s o
NCHAGHS HBNEHR 8p G o hefirtel pirbielieid sfodinbhff is ocrae.
In anétﬂ&?%fé?&'r‘r?& Shbddimept 5'?&' Sgéi-eﬁﬁ 1n BakhEPEMBBRIMERAVIS RH(CH,)p.

In c I soquinol t he

se of unprotecte ones protection on
Most prefemgd b is1O,05% pg&iH wfitht Q deirp gspemakynprefeired.y by
sui table nmethods, like reaction with suitably
substituted al kyl or benzyl halides in the presence of
PrefeRibifp id D, N 2 E6MRiYRl PreféRed MNP vt 0lbRlig ARt BReferred;
coupPed t o’ 6-hydroxy-i soqui nol ones, such as (ili),
under inversion of the hydroxyl bearing carbon center

of conpounds ,lik | ki ej t ke nat e ' a

more BreBEARTE 1S 2 s 5 gabid”ls O Stair Eiefelabh 0,
M t sunobu reaction WD 2009/ 156100PCT/ EP2009/ 004421 53
usi ng tri phenyl phosphi ne and di al kyl azodi car boxyl at es
such as di et hyl azodi car boxyl ate or
di i sopropyl azodi carboxyl ate in a suitable solvent |ike
t et rahydrofuran, or toluene. The products like (ivV)
obt ai ned via these nmethods can then either be
| i berated to give conpounds of type (v) or, if a

o . e - o e




10

15

20

25

30

20 fumarates. The salts obtained can be converted into
the correspondi ng free base by either subjecting them
wa 20090851exchange chromat ography or for exanpl eP@EP2009/004421
al kal i ne aqueous treatnent and subsequent extraction
with suitable organic solvents |ike for exanple nethyl
tert. butyl ether, chlorofordf ethyl acetate or
i sopropanol / dichl oromet hane m xtures and subsequent
evaporation to dryness. 25 The cycl oal kyl am ne
In a flfh&témbodinkéntftiee prasElivvention)reRAds By a pipgttmidzefcforneala (1)
a variety of methods. The follow ng general schenes
selected fiemnrthe grevpeopsistiig opossi bl e ways to access the

6-{4-(ARTR-pREMIERFligtd Bpén B BERBGIOAIERGI €2t balipin-1-

one, repl ace the exenplary conpounds shown in the schenes
exenpl aré reagent given in the text_ by

30 d
6—[4-(ap‘y?1319r%l@prapv rhebend-cysliahexiiexybf -chioigedtidsqquingjin-1-one,

e-{14 Db AR R LBy S B (PR 1 PH one.

6-[4-(d y/tdnbﬁj-kytyl)atrbheayleagﬁmmhde()dyldxy]—VscrﬂmgeZHbsxmhlﬁnel'rrpn ane,
' 2 3 | i i h of .
6-14-(1 iyt huw - i heddh Bvelnnan BTGB AT iggquinolin-1-one,
e i i i ) . ; -
B B Bl R eyt 3 s anolin-1
one, suitably substituted cycloal kylnitrile (vi), which

TN TR R

one, Wanted, the nitrile can get functionalized in
al pha-position by reaction with suitable electrophiles
6-[4-(1 Amingeprapybedt (4-Hiftupsometiad-phenyl) ceelpahexy I erddeghioro-2H-
isoquﬁ%ﬁiﬁy-gﬁe& Devel opment, 5(6), 587-592; 2001), using
or exanple a suitable fluorinated aryl conpound and a
6-[4-(3 Uhining-prdpyded-(2-flaokd-PpRényl)-ciiibhexylosd<i-ohiohy-2H-dequimolin-1-
an inert 10solvent like toluene. Alternatively, a

ONn€, sui tabl e nucl eophile like aryl lithiumreagents can be
: : | A : e the. o
i e A A e

one, corresponding nitrile (vii) by treatnent with reagents
6-[4-(%%{%\/5@@3-@gﬁyl%y%@:@yw“ﬁei}@%&kéy@@ohuH%ii%-QIB%Re,
6-[4-(1-Amino-ethyl)-4-(4-fluoro-phenyl)-cyclohexyloxyl-7-chloro-2H-isoquinolin-1-one,
6-[4-(Amino-phenyl-methyl)-4-(4-fluoro-phenyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-
1-one,
6-[4-(1-Amino-2-methyl-propyl)-4-phenyl-cyclohexyloxyl]-7-chloro-2H-isoquinolin-1-one,
6-[4-(1-Amino-3-methyl-butyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
6-[4-(Amino-phenyl-methyl)-4-phenyl-cyclo-hexyloxy}-7-chloro-2H-isoquinolin-1-one,
6-[4-(1-Amino-1-methyl-ethyl)-4-(4-fluoro-phenyl)-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one,
6-[4-(1-Amino-cyclopropyl)-4-(2-fluoro-phenyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-
1-one,

6-[4-(1 -Amino-ethyl)—4-phenyl-cyclohexyloxy]—?-chIoro—2H-isoqui'nolin-1 -one,
6-[4-(1-Amino-1-methyl-ethyl)-4-phenyl-cyclo-hexyloxy]-7-chloro-2H-isoquinolin-1-one,
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OH (XVi)(iii) (X) (Xi) 15 Schene 2 Another option is
construction of the cycloal kyl noiety for exanple by
WOR@eRHENN condensations |ike described in thePCI/EP2009/004421
literature (Lednicer et al, J. Med. Chem 1980, 23(4),
424-30; DeG affenreid et al., J. Og. Chem 2007,
72(19), 7455-7458) to give Z'iﬂ(etones like (xii), that
can be converted into their acetals (vii) by treatnent
with diols |like ethylene diol, or can be directely
6-(4-[aRTiv @(bgad rd]iz?rﬁéth yijarplesindie clbﬂeﬁyl 7schisidigoquidlin-1(2H)-
2009/ 156100PCT/ EP2009/ 004421 55 suitable reductive
one, agents |i ke sodi um borohydride in a suitable sol vent

oA R iy ey BRI T ey B2 Fpogpinolin -

one, i n schenes 2 and 4. Scheme 3 The functi onal i zed
6-[4- (ﬂeéfg‘lt":égpﬁ(ﬂ\é’lt\/h 42‘ Eﬁ%’\gé}h)@xﬁ?}g? % %'hé éﬁor | Eﬁgtsoa/umohn 1-

i ntroduction of functional groups R11 and R12, for

"exanpl e 10lithiumorganyls or Gignard reagent s to

6-[4-(d+Amincepropyh eds-(3-bkampyphenyt)rcyiclahexylxyli7 tchibbre-2H-isoquinolin-1-
protecting group like t-butyl oxycarbonyl or

ON€, henzyl oxycarbonyl may or may not be attached after

6-[4-(4 mrﬁ.rﬁizﬁn&ﬁgﬁa@mmmnsrﬁghéﬁﬁ) -efclbhéxyibay)i7- asloro 2H—
nitrile and the conplexity t he reactions to fol

isoquirelin-pne, @12, it hium or ganyl s can be used as

o-t4-(frAiRaR g BhsPr Stk itofio: FRYHg 2 i in-1-one:

their $terddisérfieric ﬁhdl‘d’f&dumﬁdﬁdﬂmsfaﬂdmdth@h phiairiacenticdllyt duzeptable
nucl eophil es can be isol ated and reduced by suitable

salts thegee® | ve agents |ike cyanoborohydrides or

bor ohydri des in solvents such as tetrahydrofuran or

al cohols. Alternatively, the nitrile 20 (vii) can be
In a futleerombodinient aacarapydred ok jormuls d) isasdlecteddrordehe gnoup

. ents |ike diisobutylal um niunhydride in cold
consigl ﬂFc sol vents such as diethyl ether or toluene and
e~ eonar . . . L )
cis 6 LTRSS oAR AN TVl 7 2905 26l
one, catal ysed reaction w th suitabl y functi onal i zed

trans &4 GeenniaronyBit 14 SUptd:BaRu L daR iR Ep i Brisoauinolin-

1-on,25G i gnard reagents or trinethylsil anes i n conbi nat| on
‘'With tetraal kyl fluorides to introduce a variety

cis-6-f4:bk-Aminermyslaprery hfahenytgyelohexyexydr-aliper- atlylépgumolm -1-one,

C'S'G'g;‘}g(ne% &&L&?ﬁéﬁoﬁ-;{h@&#geléﬁ &gﬁo@%n/l %M‘ng E?I lls?aﬁﬁ'l%‘lﬁ-dl -one,

trans@([ampl-@mhw prml)nmphemymiayabhewexﬂc‘l-dhldroJQeH -Boguirdlin-1-one,

or. hydrochl ori c aci
cis-6- [4 (1-Am|no butyl)-4-phenyl- cyclohexyloxy] -7-chloro-2H-isoquinolin-1-one,

one

trans-6-[4-(1-Amino-butyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
cis-6-[4-(1-Amino-butyl)-4-(4-fluoro-phenyl)-cyclo-hexyloxy]-7-chloro-2H-isoquinolin-1-
one,
trans-6-[4-(1-Amino-butyl)-4-(4-fluoro-phenyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-
1-one,
cis-6-[4-(1-Amin-propyl)-4-(4-bromo-phenyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-

one,
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WO 2009/ 156100PCT/ EP2009/ 004421 56 acetone m Xt ures,
and subsequently reduced to the correspondi ng al cohol s
W@ paovjise1general |y as cis/trans m xtures, by SuPCEHBP®09/004421

reduci ng agents |i ke borohydrides in al cohols,

tetrahydrofuran or toluene at deep tenperatures. 5This

| i beration, however, can al s¥3 be perforned after the

nitrile functionalization step (Schene 4), depending

on the nature of the used nitrile and the substitution
cis- 64{1&(1ﬂrmnol;frobh?mk@tm¢@héﬁ?|9t@;§sloh@ﬁ@lbﬁy}tmhmerzH foquinolin-

gets functionalized, generally only one 1soner (cis or
1-ong,rans) is obtained in hlgh selectivity. For the

cis-6-§£—?‘]’-?frﬁ'h§[brgéylzjff-(gli- ﬁ?a rﬁgfhé!}’-gﬁ C%I—Egelatrr%)%rbg(xf?"&%ro -2H-
isoquitiglinhpbnéunctional ity 10 may prove beneficial.
Sui t abl e protecting groups are known to the pe

Cis- 6{*—;(11%'@mprprgpyl)-gn@ f,l,kgg;ow\qﬁyﬂ‘)ecpyg; ohexyloxy]-7- chloro 2H -isoquinolin-1-
one. L€t rahydr opyrane, nethoxynethyl or silyl ethers. NC
"R1I0 ( O Rn i (vii) Schene 4 15 To obtain
cis-6-§4<1-dahikptprapyipd-(2ectdoreephenyipcytlohexylgxy]eathipro-2H-isoquinolin-1-
am noal cohol s, various nethods can be applied. The
ONe, f ol | owi ng general scheme (scheme 4) illustrates sone

cis-6- x‘g tﬁ ?\?mﬂesgﬁﬁgwgﬂw&ﬂ ‘éyé‘l%ﬁéﬁﬂokﬂeﬁ PhetRyI0B3-isdYlliin&R£$-one,

esent” i nvention
cis-6-p(DAMI6 Lo P-AERDOD O vty - tsdmhexﬂoPdﬂ-chl@r@rﬂtblsquan“n -1-
the hydroxy functionality of a conpound (iii) can be
ON€, converted to a thiol 5 via a Mtsunobu reaction usi ng

transi6Yj40QIC AR G-tV -5 B TRV Pheh Pl icycloherylag - Pichlbré-2H-isoquinolin-

sui t abl e base, Iead| ng to am no noieties of type
1-ong,xi v). These thiols can - after coupling to suitable

cis—6-i{4°“ ?ﬂ%ﬂlﬂb'&%ﬂs’\gg@?ﬁf F‘n ¥]I %ggltohg&élgg)ﬂ hf&?@ 2|I-| l%%ﬁuinolin—

exanpl'e
1-oneschems 1 for the coupli ng of (| ii) - then be used to

i n_conpounds, of formula ( with th nker un|t L
trans S 7O PIORI-SHEOBH o el - OO R e RioRH
rson skilled in the art to the correspondlng
|soqu§rfqh¥10X| gs and sul fones (for obtaining conpounds of
cis-6-{4( TrAinain otpropy)-H-(BrmethiodyPphenyl)-cyclohegylary]- Gehjoro-Rtt
. cor.ref,Bondl ng am nes can be accessed via a reductive
isoquiialinat-PBR: step starting from ketones such as conpound

trans (8- -1 Alfihd-pH5y14 39 rhethloRy AHEAH.dyBlchBRY R PRARISI2I.

reduci ng agent ‘I'i ke sodium triacetoxy borohydride,
isoquiedintitrober ohydrl de or sodium 15 cyanoborohydride in

vans! g R BTSN A TS5 7-cnoro 21

isoquinolin-1 -one,
trans-6-[4-(1-Amino-2-methyl-propyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-
1-one,
trans-6-[4-(1-Amino-3-methyl-butyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-
one,
trans-6-[4-(Amino-phenyl-methyl)-4-phenyl-cyclo-hexyloxy]-7-chloro-2H-isoquinolin-1-
one,
trans-6-[4-(1-Amino-1-methyl-ethyl)-4-(4-fluoro-phenyl)-cyclohexyloxy]-7-chioro-2H-

isoquinolin-1-one,
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In general, protective groups that may still be
present in the products obtained in the coupling
WO gaetisam are then renoved by standard proceduPEEEPI09/004421
exanpl e, tert-butyl WO 2009/156100PCT/ EP2009/ 004421
58 protecting groups, in particular a
tert - but oxycarbonyl group wh3%h is a protection form
of an am no group, can be deprotected, i. e. converted
into the amino group, by treatnment with
cis-6{4( f lAmineaseidpropyl)-4-( 24 udtbiphrily |) &yl obexgbxy RT totoroFEH-
) coupling reaction also functional groups can be
isoquinakier kOBE, from sui tabl e precursor groups. In addition,

cis& Y LIGLE S04 o SBERREBHL e Lo RPN Ao EPbbe,

cis-6{a¢nApeinoat-metbylaathylpyvi-inarvwyi-cyclociasatoxy]H7rchiereRHlisoquinolin-1-
reaction mxture containing a final conpound of the

ONn€ formula (1) or an intermediate is worked up and, if

cis-6 £ L Ffo(ol I BRIHtIES TR PLIFIO heyRgh bR 2HlRoquinalin-

1-oneexanpl e,. a synt hesi zed conpound can be purified using

, 1 known nethod ch a r al i zation,

cis-6-H LA DrRIBRYar (o BOBFRUY pREUE Y SRABYPEH Rbloro-2H-

isoquindiiiL flopBr omat ogr aphy (RP-HPLC) or other nethods of
separat1on based, for exanple, on the size, charge or

cis-64-(t-dyphiobi 2-meghyfpropyl) dotfs o:pranyi)rwaqhewwl—grmMO-ZH—

s such,as NVR, | R and mass spectronetry 15 (M)

. rret.hog

isoquinglingkonged"d or char act eri zi ng a conpound of the

cis-6J_[4l\(13-'Nmiﬁb—prﬁﬁﬂmmer%ﬂ-d]bﬁ)h%@lbﬁMr@h@@bﬁl@ro—ZH—isoquinolin-1-
illustrate the various enbodi nents of the present

oné, i nvention and are part of the present invention. C

and Y6 sisrARRRFEAAIbE fudfielieforls afy/Bl e phaRRRR,

accepteBlel&AMR] thBRIGFR14 resi due and the L-residue at the
cycloal kyl ring. This convention is maintained for the
respective precursors. 2

5
CoR e o ‘

In i R SRR Y P B4 B3 8 S0ELie it oblp of
trans6-yd B)-AMnipbephanyl-oilethg)-drphanyl-2gclghexyexytntchlore-2H-isoquinolin-

absol ute ethanol (1 L) was added sodi um borohydri de
1-0n&.9 5 g, 251 Mol ) portionwise over 30 ninutes. The
transf@ﬁJ{(R')JNnFﬁbxﬂﬂérﬁyl-?ﬁéth?l‘)ﬁ;ﬁl%y@kyél@ﬁéﬂl@ﬂﬂe?-@hldfr@-Zfl-Nsoquinolin-

2 hoursS, ice was then added and the crude m xture
1-ongtirred for another hour. Ethanol was evaporated 5

oo A30-{AES SR TE oy RGP AB U ot tone,

cis-6[AY@R)- nAifbipeepdY-aLplsariil-gytishepflexy, 7-thlore2¢Hisaqdinolin-1-one,
~_concentrated under reduced pressure. The crude product

cis-6-44-4(S)-ApHrcoyclapropy Mgty pterxhexde @ik /echiorn-gH-

: tai ni,Ag approx. 10% of the trans isoner) was used
'Soquﬁaﬁbﬁeghgkt step without any further purification. Rt

cis-6-f4-3(F)QAmiro-Cdid prapy Binethiyl)-Beitestiyk dyclalsaxyl@04- 7-bilbitg-2H-
) cis-4- %ano- 4- phenyl cycl ohexyl acetate (2) 15 To a
|soqu§mllgt1—9 €of o

cis-B LA X Xy R B RO RIORO T -Efarci2h-
isoquawdini oaehydride (0.1 nL, 1.2 mml) and 4-

o 4 0 K B AR P BT 2t

isoquinolin-1-one,

s
|\é§|_ly

cis-6-[4-((S)-1-Amino-ethyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
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20 tenperature for 12 hours, and then evaporated to
dryness. A saturated aqueous sol ution of sodi um
Whrwananat e was added to the crude product anBCT/ER2009/004421

m xture was extracted with dichl oronethane. The

organi c |l ayer was dried over sodium sul phate, filtered
and evaporated to dryness. TH® crude product was

purified by silica gel chromatography (eluting with O

to 40 % ethyl acetate in cyclohexane) to give 3.39 ¢

cis-6-P4-(3D - ﬂA?nlﬁofetﬁﬂwélpW ?Chbﬁbﬁi]l@xyjl-ﬁ%h&ir@m |soqumoI|n 1-one,
contal ni ng] appr ox 0% of trans iso

6-{4- AmigeHadiugyo- pb@pg&f@@hﬁﬂ@gclogggylpmr\épploro\w lsoqumolln -1-
one, 2009/156100PCT/EP2009/004421 60
ci s-4-(1- Am nocycl opropyl) - 4- phenyl cycl ohexyl acetate
6-{4-[(R)-Andiné-(4SMond-phiengh-mettiytyclohesylbgay)-BrehtdrasdH-isoquinolin-1-
equi pped with a tenperature probe and an argon line
ON€, was charged w th cis-4-cyano-4- phenyl cycl ohexyl

o6 R A orhueP P STRoheRREAT AR Bt Hsequinoiin-t-one,

and cool ed to - 75C and titanium (1V) isopropoxide (4.5

cis-6 {4 LA B PBLAP I CHEBNE RYIBH - 4 EedoreaE isppuinoln-1-one,
their ?ém'd)ﬁ'nbﬂa foRSs SRAMY %hﬁﬁnaéé%ﬂa‘l@%@ébwm@{s@ltg fﬂ\%ré&'\/' in

di ethyl ether) (10.2 mi, nmol ) was ad
dropwi se. The nixture was stlrred at -70Cfor 10

i {afE FRpRR o e eBIRS of fodud ol it BHELLER i dhe areve

consigfingfohut es. At this stage, boron trifluoride et her ate
&M nm., 28 41)1 was added, and stirri nng{
cis-6-44rk1 /AT08Q-BropYR-4hpyridinZaylesyclohexyloxyid chiergedt - Isoqulnolm 1-one,

cis-6 (4 S Ao Bond o AR G ST ISR RIGRUFT SRlor g

isoquireslin-1ong, cl ear mi xture until the pH becane basic. The

cis6 - b G IORUN < o GaF bR e g B BT oro-2H-

|soqLﬁr\3I||Hh13‘bﬁ After evaporation of the solvent, the
product was purified by flash chronatography on silica
cis-6- 24}(wmmepm0pmw3t 5rdifluaso-pienyt) etykidhexyloxw}-&-chipro-2H-

. C exane) to yield 0.65 g of cis-4-(1-
|soqug{¥ﬁ‘i| {j}?@faopropyl) 4- phenyl cycl ohexyl acetate. Rt =

C'S's%gg/ 15610FNB EWQ 009%100?1911 6%0'0%%%%#%'”&@%

isoquinalingl-pneAri nocycl opr opyl ) - 4- phenyl cycl ohexanol (4) HO

cis-6 [ TS BRI RiosAtigpaunginone.
cis- 6-1&(1iArﬁﬁthproﬁylW@lriﬂubmméﬂm&ymnvgtd%mexylb&ym%hIoro -2H-

was added sodi um net hoxide (0.5 N in nmethanol) (8.7
'Soqul'ﬂ_°|'n41'9nﬁrml) After stirring for 72 hours at room

i R o, RGBT ) PR AT oo 2

|soqum:)I|nV\Hsnedded and the resulting white precipitate was

cis-6-{ A AN RIORY & OB 1y R e oAk IR 2 soauinlin-

1-ondriturated 10 with a rrethanol / di ethyl ether mxture.
The beige solid was isolated by filtration to give 400
cis-6-{y (biAnsine-propyh-driSamettudxypd-opsthyl-ahemdhgy aghdafesydiiechloro-2H-
aslthf gdrochl oride. Rt = 2.33 min (Method 8).
isoquiRQliget-QCrmss: 232 (MrHH) .

cis- 6-}@(1—?m‘rmblpréﬁyIMC(SBC#-@HMHwJMy()%y&ldh@&?lﬁmirﬁ&h‘;l-mB
|soqu)|(n6:)rl]|(r)1 1 E)ne
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Utilizing the procedures described for the synthesis
of 4, 0.219 g of cis-4-(1- 20
W@ 000386160 opr opyl ) - 4- (2-f1 uor ophenyl ) cycl ohexaP@I/EPB)9/004421
was obt ai ned as the hydrochl oride (contam nated with
4% of trans isoner) starting from 4-cyano-4-(2-
f | uor ophenyl ) cycl ohexanone. /& = 0.66 nmin (Method 7).
Det ected mass: 250 (M+H+). WO
2009/ 156100PCT/ EP2009/ 004421 62
cis-61£4-*§1-fArﬁWpynmwﬁﬁﬂtmb%w»cdy@mmxyw)ﬂmm
) 5bTo a sol ution of
isoquinaling149pgr oxy- 1- phenyl cycl ohexanecarbonitrile (1, 1.0

cis-6 - At Boby B B R G eloh Ry B Fefl ety 21
isoquihatinhydonef her, 10 nL, 30 nmmol ). The reaction m xture

. _was_ref] uxed overnight., then poured onto ice. Th

cis-644{ 1HAMIRG-RACRY Unde(uardlifiare Rhesuvayelohetonyl- dpeiboxy-2H-

: -0 ic layer was dried over sodi um sul phate,

|soqu§| Itngi_g)geand concentrated under 10 reduced pressure.
cis-6-4-( &-Asninotpropy4-(Hireticoxydphemyd daydlohexyidpei Asctdoro-2H

. et qang H%OO nm.) was added sodi um borohydri de (0. 257
ISOQUINOIA-E0Fp| ). The reaction mixture was stirred at room
cis-6q&@-ﬂrﬁh%tﬁonl%#(ﬁﬁ%%ro-ﬂ%tﬁ@WipE%Why%ﬁekﬁéky]aﬂ@m@roeH-
_ until pH=1. 3. Ethanol was evaporated under reduced
isoquinadinsinose, t he resul ting aqueous phase was washed with

. ' |. ether .. th u lize I k0

cis-6 P B Itk Sy Il Ao R ARG aorp-2H-
isoquidlinatond, W t h di et hyl et her and_ chl orof orm _

~ _subsequently. The conbi ned organic |ayers were dried
cis-6-{4-é1-Adninprreny)) o @, dndiftargtihesy!) ayclaiexyloxyh4-benzyl-7-chloro-2H-
: pos at.ed to dryness. The crude product was di ssol ved
|soquﬁ<ﬂ@5{%&3bf met hanol and HCl (4N in di oxane) (0.9 nL)
cis-6-é¢1-dind-phoppds 3, 5-Biftucs oteny ) arycluhe xgloxy |-8-ahlaro- 2349

) m(ﬂ ‘}hen evaporated to dryness to yield 0.858 g of
1SOqUNIEINA 1P ani nopr opyl ) - 4- 20 phenyl cycl ohexanol (6) as
cis-s-ﬁi‘-gh%%r"nﬁ%}bgpgﬂlggG—Qﬁﬂ@%-‘iﬁkﬁ%i’&y&l&h& yio ]—S,Waéiﬁ]eth)élth-

mn (Method DeteCted nmass : 2
isoquiriatin+)-one,

s P IAS SRR R OB A RO o 2
isoquirllint1-8Re0f potassiumtert-butoxide (1.6 Min
tert-butanol, 37.3 nL, 37.3 nmmol) was cooled to O

C
cis-6-ihd1-AvminarropyibdH 3-Giflsoyomethyhabeay ey epbexylexyti i ehlpeo-2H-
isoq”&e‘gi.ﬂzrh'hﬁsf reeze. A solution of

F oxy- 1- phenyl cycl ohexanecarbonitrile (1, 3 g,
cis-6-{4L(Q-Anﬁmb)prbpylaﬂhc&dtriﬂu&r%%&?—ﬁﬁehzmcmﬁlokﬂ—ﬂmIoro-2H-
. reaction mxture. A solution of 5 chloronethyl nethyl
isoquinalier1-opeg3 nmi, 37.3 nmol) was then added dropw se at

; t h oyt . I I
cis-6-{4, Aol pHEp I - LB e AR el YR b oW Firhétnyl-2H
isoquinadinm-ght, The m xture was poured onto col d aqueous

cis-6 It AyTBcaopYD e BRyarerBoial BRenl b b UPoR TsEisttivh2H-
isoquﬁ’rﬂliﬁbﬁbﬁeand evaporated. The crude product was
purified by chromatography on silica 10 gel to yield

cis-6-p4-21-Amihotgrepyl)-#-phenyhoyalotiexyoxy-7-floerax H-ishgwinolin-dyone,
. t ed 124 F . e
cis-6-G T Ao APRI) 2 MUY IaXr APty BrrasttykRHrispayinolin-1-

one, 15 HO,,
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A suspension of commercial anhydrous cerium chloride
(Alfa Aesar, 2 g, 8.15 mmol) in anhydrous THF (12 nl)
warongdded to 45C for 3 h under vigourous stiPCT/EBR009/004421
The slurry 20 was cooled to roomtenperature and
treated with cis-4-(methoxynet hoxy) 1-
phenyl cycl ohexanecarbonitril42(7, 1 g, 4.08 mol).
After cooling to -10 C, a 1.5 Msolution of MeLi-LiBr
(6.79 nmL, 10.2 mmol) in diethyl ether was added
cis- BWQMrﬁmoCb’r@bym Phényiasycldhesilokip4-brsitl T e8ldro@Mi-isoquinolin-1-
slurry was stirred for an additional 20 mn. The
one, reacti on was quenched by addition of concentrated
. QY T i
cis-4 L EARO R BPY P Brd R - ARt SRR o2
cycloﬁéxyI] -Benzanitrik® nmin, diluted with THE and then
filtered. The wet cake was rinsed several tinmgs wth

cis-3-TiE(1-AMANQ-pRRR et (1 10hiorgr troxqeh &-ditvsliodepuine!nap ip e

s, diluted wth dichl oronethane and
cycloaggﬂg%n%wﬁﬁg 1 N NaOH The organic |ayer was dried

6- [cnsM-t(hAsnidlbbmnpyl)ﬂhé& medhanesidiooybpleenyl)-vyalohexyloxy}-7-chloro-2H-
@?@ 56100PCT/ EP2009/ 004421 64 The crude m xture was
isoquNlinF;988: i n a nixture of methanol (20 nL) and aqueous
6- [(1§N§J§$) 6249-A¥hind-pRIpyDLS-pheryloyieydb@n. 1]Hed%120ﬂbxy] 7-chloro-2H-
nperature. After eévaporation of methanol
|soquirlolm|=h-tonen t he f| |trate was concentrat ed to dryness

e-{C1R AR Bk Prod 5 HaT e HBI ¢y IRt Akl Fsbioro-21-

|soqu2r&ﬂ|n(1\ﬂohel-|+) 5 6, 7-di fl uoro-5-net hyl -i soqui nol i ne

cis- 6{(141(1@Qtlzwla‘mIOani02¥|h'étm¢fpﬂ'&b{9l0ﬁemélpwlﬂma}¢%HQSQHLHBO“" 1-
one t hoxyam ne (40) H F 10
'3, 4-di fl uoro-2-net hyl benzal dehyde (26 g, 166 mml) was
cis-6-44-¢ $-Digthylaminoagpropypk-4-pBenytcyclohexyleag) Banethyh2H-isoquinolin-1-
2- am noacet al dehyde di net hyl acetal (19.3 g, 183 mmol)

Oné, and tol uene sul phonl c acid (3.2 g) for 2 hours in a

4 |8t l nt -
o7 iRy 1 90T SRR AT MM g i ion)
2H-ispquimolin+i-onat er and brine, dried over sodium sul phate

oo 0 B A Sol L558 2 et Rlord A2dbhoin 1

one, purification. b)
3,4-Di fluoro-2-nethyl benzyl-2, 2-di net hoxyet hyl am ne
cis- 7-((2t119>r02©-[4-|(:1 isobutylamino-propyl)-4- phenyl -cyclohexyloxy]-2H-isoquinolin-1-
one [1-(3,4-Difluoro-2-nmet hyl phenyl) - net hyl i dene] - 2, 2-di ne
't hoxyam ne (40, 40.4 g) was dissolved in ethanol (225

cis- 6-l[dl-)(1 @Qﬁauﬁm@@wﬁwmlph%nwcﬁclchemymbﬁIovaﬂSHaédqdmohn 1-one,

was conti nued over ni g
cis- 7@149@;;6 D {ad Tioye gy et yLAGH QrRIDPY B4- mry&gyclohexyloxy} -2H-

|soqu‘ﬁ'Yd?ilnu1 ?g coul d be observed. Then the sol ution was
vaporated to dryness, WO
cis- G-MQEJAtﬁﬁleﬁBﬁWEP@QﬂMr@O[AMI)%ydMyIm]WmhIoro—2H-|soquinolin-1 -
di chl oromret hane and washed with saturated sodi um
bi car bonat e sol uti on and twice with water. The organic
cis-. @(Qﬁt\ate aﬂl@?@ 4‘3@%(%}02;5};:62@ r%ess )&‘Teﬁg]cr ude p%'lglla%qumolm1
one, obt ai ned (37.8 g) was used without purification.

cis-6-[4-(1-Amino-2-fluoro-ethyl)-4-(4-fluoro-phenyl)-cyclohexyloxy]-7-chloro-2H-

isoquinolin-1-one,
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5 0
N-(3,4-Difluoro-2-nethyl benzyl)-N- (2, 2-di net hoxyet hyl)
WO 20009884190 phenyl sul phonyl am ne (42) PCT/EP2009/004421

3, 4-Di fl uoro-2-net hyl benzyl- 2, 2- di net hoxyet hyl am ne

(41, 37.8 g) was dissolved in 10 di chl oronmet hane (100

mL). Pyridine (42 mL) was adfed. At 0 C a sol ution of

pt ol uenesul phonyl chloride (36.8 g, 193 nmol) in

di chl oronet hane was added dropw se. The reaction was
cis-6-f4-( PYARRinbB-HiitRdXyPpFopy -4 -¢4IPabas- phénﬂp@y@lbhékylﬁﬂj] 7-chloro-2H-

continued until conversion was conplete. For workup,
isoquinglinraBei on ni xture was diluted with di chl oromet hane

- (AR R 1 5 S AR ot 1one

and once wWith brine. The organic Iayer was dried over
esi um suI hat e, evaporated to dryness to give L
6-3- (ér/g"@é‘%PERﬂYBt &«ﬂaﬂr%Paﬁ@ﬂ)-swloe%@ty&xgj 7-chiore-isqasigolin-1-
wi thout further purification. d)
6, 7-di fl uoro-5-net hyl -i soqui noline (43) 20 Al um nium
and their stereoisdmefit Ehdjor BB ment formesarsd/sp thedepharmaceutically
Fﬂé @Ior rEEth e (250 m.) at 0 C. A solution of
acce 5 , - met hyl benzy1) - N- (2, 2- di net hoxyet hyl )
-4- et hyl phenyl suI phonyl am ne (42, 68.3 g) in
di chl oronet hane (250 nlL) was added. The reaction
Ina fumlxemreb@a@\etﬁa eempeound otfdroula (Ih iuselectedifoore theigneup
consngﬁ sﬂ to O C and poured on ice. The organic |ayer was
te and the aqueous | ayer extracted WO

cis- 1-?41@/0‘&15&&@6’@ hGRZB0A6RD41L3, 46&ﬂﬂwocﬁ1éﬂvl)ecW|élﬁEXyl] -propylamine,

di chl or onet hane/ i sgopropanol (3:1). The caonbi ned

cis-1-{#-G&RremeHagauinglin-Sxxlexer k63 dvilifldorgr-pirenydl-eichehaxyl]-propylamine,

cis-1-E 3 B RLGEL DR P 3 Rl & Pl RN

propytaminegr ude dark brown sem -solid product Thi s vvas

tQ on si I | c | uti h
cis-1- B8, b 5ot R AT ot JSeliodyipryd eyélobexyil-
the title corrpound 43 as a tan coI oured solid. Rt
propy@hrﬁf "6 ni n (Method 10). Detected mass: 180.1 (M+Fl +).

cis-1 [r1~+(a3 ns{blquomplnere)d)-ﬁﬂtfhmro&dqwmim nyltmq)mclehebylhprmnjlamine

cis 1 2 LU Bl o) S S SRSl romtamine

cis-1- m_ benzlg%ﬂed%yl&f) 13, 8ldifedraashety) eyeicheigi]iprbpylamine,

cis-1-[4-(7-Chloro-isoquinolin-6-yloxy)-1-phenyl-cyclohexyl]-propylamine,

one,

cis-1-[4-(5,7-Dimethyl-isoquinolin-6-yloxy)-1-phenyl-cyclohexyl}-propylamine,
cis-1-[4-(7-Fluoro-isoquinolin-6-yloxy)-1-phenyl-cyclohexyl]-propylamine,
cis-1-[4-(5-Chloro-isoquinolin-6-yloxy)-1-phenyl-cyclohexyl}-propylamine,
cis-1-[4-(7-Fluoro-5-methyl-isoquinolin-6-yloxy)-1-phenyl-cyclohexyl]-propylamine,
cis-1-[4-(7-Bromo-isoquinolin-6-yloxy)-1-phenyl-cyclohexyl]-propylamine,
cis-1-[4-(7-Methyl-isoquinolin-6-yloxy)-1-phenyl-cyclohexyl]-propylamine,
cis-6-[4-(1-Amino-propyl)-4-phenyl-cyclohexyloxy]-7-chloro-isoquinolin-1-ylamine,
[4-(1-Amino-propyl)-4-(4-methoxy-phenyl)-cyclohexyl}-isoquinolin-6-yl-amine, and
1-Amino-[4-(1-amino-propyl)-4-(4-methoxy-phenyl)-cyclohexyll-isoquinolin-6-yl-amine,
and their stereoisomeric and/or tautomeric forms and/or their pharmaceutically

acceptable salts thereof.
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01 F 5,7-dinmethyl- 6-fluoroisoquinoline 176.1 1.06 10
45 3, 4-di fluoro- benzal dehyde N/ O F 6, 7-difl uoro-
WO s@gasael i ne 166.1 1.07 2 46 3-brono-4- PCT/EP2009/004421
fl uor obenzal dehyde N/ O F Br 7-brono-6- fluoro-
i soqui noline 226.0 44

In a further embodiment the present invention relates to a compound of formula ()
selected from the group consisting of
6-[4-(1-Amino-1-phenyl-ethyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
6-{4-[Amino-(4-methoxy-phenyl)-methyl]-cyclohexyloxy}-7-chloro-2H-isoquinolin-1-one,
6-{4-[Amino-(4-fluoro-phenyl)-methyl]-cyclohexyloxy}-7-chloro-2H-isoquinolin-1-one,
6-[4-(Amino-p-tolyl-methyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one, or
6-[4-(Amino-phenyl-methyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,

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

salts thereof.

In a further embodiment a compound of formula () is selected from the group
consisting of
6-{4-[1-Amino-1-(4-fluoro-phenyl)-ethyl]-cyclohexyloxy}-7-chloro-2H-isoquinolin-1-one,
6-{4-[1-Amino-1-(4-methoxy-phenyl)-ethyl]-cyclohexyloxy}-7-chloro-2H-isoquinolin-1-
one,

6-{4-[1-Amino-1-cyclopentyl-ethyl]-cyclohexyloxy}-7-chloro-2H-isoquinolin-1-one,
6-{4-[1-Amino-1-ethyl-propyl]-cyclohexyloxy}-7-chloro-2H-isoquinolin-1-one,
6-{4-[1-Amino-1-cyclopropyl-ethyl]-cyclohexyloxy}-7-chloro-2H-isoquinolin-1-one,
6-{4-[1-Amino-1-n-propyl-ethyl]-cyclohexyloxy}-7-chloro-2H-isoquinolin-1-one,
6-[4-(1-Amino-propyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one , and
6-[4-(Amino-cyclopropyl-methyl)-cyclohexyloxy}-7-chloro-2H-isoquinolin-1-one,

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

salts thereof.

In any embodiments of the present invention one or more or all of the groups
contained in the compounds of formula (I) can independently of each other have any of
the preferred, more preferred or most preferred definitions of the groups specified
above or any one or some of the specific denotations which are comprised by the
definitions of the groups and specified above, all combinations of preferred definitions,
more preferred or most preferred and/or specific denotations being a subject of the

present invention. Also with respect to all preferred embodiments the invention



228.3 0.91 4 47 4-fluoro-3- nethoxybenzal dehyde N/

O F O 6-fluoro-7- nmethoxy - isoquinoline 178.1 0.90
wWQa0485610G | uor o- 3- et hyl - benzal dehyde N / 0 FPCT/EP2009/004421

6-fl uoro-7- nethylisoquinoline 161.9 0.90 10
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includes the compounds of the formula (1) in all sterecisomeric forms and mixtures of

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

Isoquinoline substitution pattern is numbered according to IUPAC rules:

4 5
3 | AN 6
N 7
2 Z
1 8

The term isoquinolone and isoquinolinone are used synonymously.

All references to “compound(s) of formula (I)” herein refer to compound(s) of the
formula (1), (11) (Illa), (llib) and (IV) as described above, and their pharmaceutically
acceptable salts, and/or to their stereocisomeric forms, polymorphs and solvates.

Physiologically functional derivatives as described herein are also included.

Pharmaceutically acceptable salts of compounds of the formula (I) mean both their
organic and inorganic salts as described in Remington's Pharmaceutical Sciences
(17th edition, page 1418 (1985)). Because of the physical and chemical stability and
the solubility, preference is given for acidic groups inter alia to sodium, potassium,
calcium and ammonium salts; preference is given for basic groups inter alia to salts of
maleic acid, fumaric acid, succinic acid, malic acid, tartaric acid, methylsulfonic acid,
hydrochloric acid, sulfuric acid, phosphoric acid or of carboxylic acids or sulfonic acids,
for example as hydrochlorides, hydrobromides, phosphates, sulfates,
methanesulfonates, acetates, lactates, maleates, fumarates, malates, gluconates, and
salts of amino acids, of natural bases or carboxylic acids. The preparation of
pharmaceutically acceptable salts from compounds of the formula (1) which are
capable of salt formation, including their stereocisomeric forms, takes place in a manner
known per se. The compounds of the formula (I) form stable alkali metal, alkaline earth
metal or optionally substituted ammonium salts with basic reagents such as
hydroxides, carbonates, bicarbonates, alcoholates and ammonia or organic bases, for
example trimethyl- or triethylamine, ethanolamine, diethanolamine or triethanolamine,
trometamol or else basic amino acids, for example lysine, ornithine or arginine. Where

the compounds of the formula (I) have basic groups, stable acid addition salts can also
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7- Chl oro-6-fluoro-isoquinoline 2-oxide (9) WO
2009/ 156100PCT/ EP2009/ 004421 67 50 g of
W@ 200155160 6- f | uor o-i soqui nol i ne (prepared accoPCI/EBRDY004421
WO 2007/ 012422) were dissol ved in dichloronethane and
cooled to 5 C 69.6 g of mchl oro-perbenzoic acid 5
(7099 were added portionwi se46 The nmi xture was stirred
at room tenperature. \Wien conversion was conpl ete, the
m xture was diluted with 1.5 L of dichl oronethane and

be prépafeiwitih 688ng iackis. Guitbaphamissbusiedlly stddptablecvid addition salts
sol ution. The organic layer was dried over sodium

of theseprpRavedsatithe inpentianare salts glegrganic grids swugh@sghystrochloric

acid, &?r&?éhﬁﬁ%@%%é@é ﬁf@h@%pﬂggg itrié ddPEhRMicAcid, and of organic

ect ed
acidssuchl ay, forGexdmiplep adetichtidx behzarpsuifohicnbehdit, cifric, 10 g
of 7-Chl oro-6-fluoro-isoqujnoline 2-oxide (9) were i .
etharmsslﬁeme@mw'q@mm“%fglmqllcﬂﬁqtmﬁmc, 'afﬁc{ﬂectﬂb'@i'ﬁ,ymalelc, malic,

et GG TSI AR AR sy, oo an s

a preferrest $git.am ne, di ssolved in 55 nL of nethanol, were
added dropwi se at -20C over | h. 20 100 nL of 2N
aqueous sodi um hydr oxi de sol ution were added and the

Salts\VatH'g %thrﬁSbé’tﬁtk%‘llg urdecéptabff 8RionAhtdsO s exRinstect
was precipitated by addition of 2N sodi um hydroxi de

triflucsoacataterikemdsevbelongt withindhenftameeworkqpfdhe inventioorasi useful

interridjalct, SFe, S Shadch BhuiudeatioR raifah SRl S804 sans
and/cf st te in NUPAGRAeLE 100 RETERS RO BH1B0 ApBllcaibnEhe

fol |l ow ng conmpounds were obtained in simlar fashion
as described for the synthesis of 10, starting from

The raSer AR b SRANEE bhIBloo By funCignd! Bfvtfiee of 2,
compbang-oEfivromulagh. Al pmysim{ogisanwfumtibn@I dérivative as used herein refers to
any physiologically tolerated derivative of a compound of the formula (1) of the
invention, for example an N-oxide, which on administration to a mammal such as, for
example, a human is able to form (directly or indirectly) a compound of the formula (1)

or an active metabolite thereof.

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
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A 0 5-Chloro-6-fluoro- 1-nethoxy-isoquinoline 212.0
1.78 10 50 45 NJ / o 01 F 6,7-difluoro-1-

WOorgaonas6100 soqui nol i ne 196.1 3.53 1 51 43 PCT/EP2009/004421
6, 7-Di fl uoro-1- nethoxy-5- nethylisoquinoline 210.1
3.85 2 47

of the compounds of the invention belong within the framework of the invention and are

a further aspect of the invention.

If radicals or substituents may occur more than once in the compounds of the formula
(), they may all, independently of one another, have the stated meaning and be

identical or different.

The present invention also relates to the compounds of the formula (1) and/or their
pharmaceutically acceptable salts and/or their prodrugs for use as pharmaceuticals (or
medicaments), to the use of the compounds of the formula (I) and/or their
pharmaceutically acceptable salts and/or their prodrugs for the production of
pharmaceuticals for the treatment and/or prevention of diseases associated with Rho-
kinase and/or Rho-kinase mediated phosphorylation of myosin light chain
phosphatase, i.e. for the treatment and/or prevention of hypertension, pulmonary
hypertension, ocular hypertension, retinopathy, and glaucoma, peripheral circulatory
disorder, peripheral arterial occlusive disease (PAOD), coronary heart disease, angina
pectoris, heart hypertrophy, heart failure, ischemic diseases, ischemic organ failure
(end organ damage), fibroid lung, fibroid liver, liver failure, nephropathy, including
hypertension-induced, non-hypertension-induced, and diabetic nephropathies, renal
failure, fibroid kidney, renal glomerulosclerosis, organ hypertrophy, asthma, chronic
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

(I) and/or a pharmaceutically acceptable salt thereof for the treatment and/or
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52 48 N/ O F 6-fluoro-1- nethoxy-7-
nmet hyl -i soquinoline 192.1 3.44 2 53 44 1,
W@2Mbasmes 1- met hoxy-5, 7- di met hyl -i so qui nol | PET/RRB0Y004421
3.74 2 54 47 NN / o O F 6-Fluoro-1, 7-
di met hoxyi soqui nol i ne 208.1 38 1

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.

In a further embodiment the invention also relates to the use of a compound of formula
(I) and/or a pharmaceutically acceptable salt thereof for curative approaches
associated with stem cell or induced pluripotent stem cell treatment, improvement of
recognition or for treatment or prevention of depression, epilepsy, fibroid heart, renal
papillary necrosis, tubulo-interstitial dysfunction, multiple sclerosis, vessel stenosis for

example carotid stenosis or lipid disorders.

The present invention furthermore relates to pharmaceutical preparations (or
pharmaceutical compositions) which contain an effective amount of at least one
compound of the formula (l) 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,
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 (1) 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
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2 WD 2009/ 156100PCT/ EP2009/ 004421 69

1- Benzyl oxy-7-chl oro-6-fl uoro-isoquinoline (38) NO 5
W@ 2@M18100 6- f | uor o- 2H-i soqui nol i n- 1-one ( pr epaP@UEP2009/004421

according to WD 2007/ 012422; 52.2 g) was dissolved in

THF (1 L). After addition of silver carbonate (145.5

g) and benzyl bronide (40.648), the nmixture was

stirred at roomtenperature overnight. Another 6.2 nL

of benzyl brom de were added and the m xture was

there6f, tale esteatic d@idCor ity saltd) et&fC el Bubstahtey forauft gélat’ iPedpsules
terrperature the reaction m xture was dil uted

and saeapsltqrreswrelfcu exanlay faty vaxase sgruselid ang H:qple\pglyols natural or

harde%%ld' | F&%Jlt'aueeéarﬁ@l‘gué‘@éa angﬁ % é@ﬁ%@nyof c{\ﬁlons for

ayer wasS evapor to si

exam@&i quémnﬂaidhgrcmshxbr oheimegsianesr sympb)dreI for examplie/, | water, saline,
er) to gi ve 27. of the title conpound

alcohglwglwpfp (RRYRlsd sggro%gemgftewg%guc vgg@kpﬁ%})jls Rétg:Suitable

cari SEBSE S8 Y o€ MBI A6 ORI Eonlymers o

glycotm: adu(Hnd)lactlhacmk J;hnarm‘(armaoeﬁtlcal preparations normally contam about
0.5t lbquq% ‘9Xt¥y welg t of ﬂ1e6 cg)rlnlrja?){.lgdls S(’) ﬂ1u' o?rlnlu?a (I§ &/or ?helr

phanﬂa&ﬂﬁcr’c:gﬂ?é%cépt@ﬁlézé(élts7aﬁd759ﬂfélr6pr6HH.§§§3 TheOsHbOA d)f‘“tﬁe active

d be isolated b i ca chr omat ogr a
ingre nt:cﬂtr@zfonhula((ll)eamdfar ity phmé@e@maﬂmsscerztablelsql&m/or its
1- B h
proarids i 0 B Aceg e eBata s Hirh i S Rohlehdu 5 4o about 1000

mg, préfernatsly Gioan aBoart & ebogt 500 hize 10 procedure descri bed
for the synthesis of (38) starting from

7-met hyl-6-fl uoro-2H soqui nol i n-1-one (prepared
| ,
i soB5038 0850 AR ST AR
acceptable sals8arid {o\Vbdtier substances the pharmaceutlcal preparations can
contair_sgéé l<:)|r more dszl?tl\Xas such a%(so for e)l(aorggféaP I(?ecr%r gl%mtégsrlaln?s (blz ers,
urcSng{ S oL PPN UL AN iAoty

coloratts gflaorifhgh| ammoatireny | thinkeoets, dillentse buffel suhdtances, solvents,

0 m xtur f 200 nL of, TH nd 50 of, dry . .netha
solubfiggry, cognts B aghienifia S depol e85, SRt by teihy tE PMdte pressure,
coatnr%é%é‘nt@fd?@m@ﬁldahfs IThelyIaPeAIab COAtAR SwH B Acrenin sy of the

he m xture was Stirred at roomtenperature for

formulz i) and/asdbeie phaanaceidically acaeptablsosalts. i ease agharmaceutical
prep%r%ﬁl(?rﬁ) B%an@sst\nfoogp%%?g m%%uﬂhé oY bfe Y@ﬁ'luﬂ kl?“?edsélgcﬁ&? [)f the

individual compounds can aim at a specific overall pharmacological profile of the
pharmaceutical preparation. For example, a highly potent compound with a shorter
duration of action may be combined with a long-acting compound of lower potency.
The flexibility permitted with respect to the choice of substituents in the compounds of
the formula (1) allows a great deal of control over the biological and physico-chemical
properties of the compounds and thus allows the selection of such desired
compounds. Furthermore, in addition to at least one compound of the formula (1)
and/or its pharmaceutically acceptable salts, the pharmaceutical preparations can also

contain one or more other therapeutically or prophylactically active ingredients.
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WO 2009/ 156100PCT/ EP2009/ 004421 71 tenperature and
poured onto a cold 2N aqueous hydrochloric acid
w@a00t15am The aqueous | ayer was extracted thrBEI/EPI90%004421

with ethyl acetate and the combined organic |ayer was

washed with water and brine, dried over magnesi um

sul phate and evaporated to gﬁQ/e 101.5 g of the desired

product. Rt = 1.59 min (Method 5). Detected 5 nmss:

276.2 (MtH+) . b)
Whenluéuﬁg Erheli @gmp@haaslo)f tHe foramity ¢) eedese ean han iithirewide2)mits and,
asis w%ym%y 9n(i4s knawndo ihe Rhysiciang isstoe suitrd knhedpdividual

1f)ge [

condlﬁ?@églrt]w i iv.ﬁu%l%as% @ gn?%?srsgftog?ﬁéﬁﬁg%dhﬁ%osd&lfﬂi compound
empldyedy, onlthematuracardt] severitpdfitk di d%asm«be teeated, dretiteatiode and

to reflux for 40h, then 15 aporated. The resi
the sqhedule aFAdRINBAo o oBNPalbEEan AUl ar EMCI FUANIEPE S reated

or Wh%g%ﬁ?g. @E\tl&m%?ﬁ@érﬂ%%d’@ﬁh‘é%ﬁﬂg r'bt@rdde% e%’dnet?e ng?:{PIlshed using

ate and eva ed to
cllnicairanpeoanlmkwel,l kbbwh indlse medidal aut. H!ygeneral,athgejally dose for

achleylﬂg tbggersga Egglﬁ]l ni?lsalrgtagé% w%? tirgé%hphp Z%Sh%g%% gbgutotg 01to
about%@ﬁm "ﬁ?éfiera@l}&r&n M6t D. 1 t%cbbout 50 mg/kg, in artllcular from about

oxy- phenyl ) - 4- oxo- cycl ohexanecar boni

0.1 to(ahgut 10\MQQ@DODMWHEPQ@@9K9MM§YMIQU)MEBG daily dose can

be cnfibd RBArd iR EhSiaRE oY % Sufifiisation of relatively largg amounts,

into séesial, ifbeexamples?d bedi parfadniidistralions: As dduall depdhdingdn
3). Detect ed mass: 230. 1 ( MtHH)
lndlvmalgﬁ.&\amﬁ(@awhmeqﬁéﬁw Wlméamr@saﬁéi%waraﬁ from the

3-fl uorophenyl) - 3- net hoxycar bonyl cycl ohexan
da"y(-}%é-'%c/)ne (é9§ Pot assi um t - but oxi de (62.3 g, 555 mmol)

was added dropwi se to a solution of 3- 10

Furthgrenis CYRBoRBgR of b1¢ fariis F Gal beiUseodte syahAsigiitermediates
for th%— ?feddfgﬁ)ﬁ)h o fﬂéftdéh?pd/tﬁﬁisam eé&.bﬁdrwrbthéﬁyfa%abeauem active

extracted wi th di chl oroneth
ingrediegtsn Micﬂxarea@btemmmrenatm corapowrds/okthe fommalag, &dr example by
Det ect ed nmss:

introdQ 5 ttue r mod#n catldn o{ #?Jnctlorlal groups.
E? ﬁ)#‘ilﬁ '1‘%6‘)

1- Cyano 1- (3 fl uorophenyl ) cycl ohexan-4-one (58) 0 A
m xture of
1-cyano- 1-(3-fl uorophenyl) - 3- met hoxycar bonyl cycl ohexan

comsl Rt 50T 8 I PR 37,00

followed by stirring at room tenperature overnight.
The reaction m xture ) .
Compounds of the general formula (I) can be assembled from a suitably substituted

isoquinoline moiety and a suitably substituted cycloalkyl amine moiety.

Isoquinolines and isoquinolones like (i) or (ii), bearing a useful residue for coupling in
6-position, can be obtained by a wide variety of methods, for example reviewed in
Alvarez et al. Science of Synthesis 2005, 15, 661-838 and 839-906 and references
cited therein. Isoquinolines can also be converted to isoquinolones by methods
described in the literature e.g. WO 2007/012421 or WO 2007/012422, like conversion
of a suitable isoquinoline into the corresponding N-oxide with an oxidating agent like
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20 was evaporated and purified by chromatography on
silica gel. Elution with ethyl acetate/heptane (5% 95%
WO 2003086170%) gave 28 g of desired material as BCEHBP10d9/004421

product. Rt = 3.89 min (Method 3). Detected nass:
218.2 (MrH+). WD 2009/ 156100PCT/ EP2009/ 004421 73 The
fol | owi ng cycl ohexanones wer@l prepared using the sane
procedure as described for 58, starting fromthe
respecti ve phenyl acetonitrils. Conp. No. Starting

hydrdgmmpemdudermdnetacﬁlmmpmbem aE:MHer snmbéedlrémhohbér’sm into the
59 4-Dbraono-phenyl acetonitrile Br %Cl 0- hexan-

correﬁpewﬁe 1IC'Q|Q'3° Q?EWﬁiWﬁé?W?)C Jori B'ﬁ‘é'ngﬁge@t likey ghaspirprous oxy
chloritie® FIRWRIA\FGispiaeefidhtidf thd Bhibriheby an alcohol under basic condition
like sodium methoxide in methanol or conversion into the corresponding 2H-
isoquinolone by for example treatment with ammonium acetate in acetic acid at
elevated temperature. Also the N-oxide can be directly converted into the corresponding 1-
alkoxy derivative by reacting it with a suitable chloroformiate in an alcoholic solvent like
methanol in presence of a base like triethylamine. It is understood, that the hydroxyl-group
in 6-position of (ii) can be liberated at a suitable stage of the synthesis e.g. from
treatment of a corresponding 6-methoxy derivative with lewis acids like aluminium
chloride or boron tribromide . It is furthermore understood, that 2H-isoquinolones can
be converted into suitably protected 1-alkoxy isoquinolones by a variety of methods
e.g. treatment of the corresponding 2H-isoquinolones with alkylating agents like benzyl
bromide or methyl iodide in the presence of a suitable base like silver carbonate or
triethyl amine in a suitable solvent like toluene or THF, or conversion of the said 2H-
isoquinolones into their 1-chloro derivatives by treatment with a chlorinating agent like
phosphorous oxychloride, followed by displacement of the chlorine by an alcohol e.g.
under basic conditions like sodium methoxide in methanol. It is understood, that
residues R3, R4, Rs, R7, 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 example Suzuki or Hartwig Buchwald couplings using appropriate catalysts and

coupling partners like boronic acids, amines or anilines.

One possible synthesis for a cycloalkyl amine substituted isoquinolinone (v) with L=0
is described below in an exemplary fashion, but does not limit the present invention.
The cycloalkyl amine substituted isoquinolinones (for example compound v) can be
synthesized via a variety of methods. The following general scheme 1 illustrates some
of the possible ways to access the isoquinolinones, but does not limit the present

invention.



10

15

1-cyano- 1- (2- chl orophenyl) cycl o-hexan- 4-one 275.2
(M+ CH3CN +H+) 1.87 4 61 3-nethoxy- phenyl
WQR@peHiweile 0 O 1-cyano-1-(3- met hoxyphen  PCT/EP2009/004421
yl ) cycl ohexan-4-one 229.1 4.31 6 62 4-isopropyl -
phenyl acetonitrile 40N O 1-cyano-1-(4- isopropyl phen
yl )cycl o- hexan-4-one 285.3 9 CH3CN +H+) 2.23 4 63
2- met hoxy- phenyl acetonitrile O 1- cyano- 1- ( 2-
met hoxyphen yl ) cycl ohexan- 4-one 230. 2

Ry Rsg Ry Rsg
Ra_~ F Ry A OH
N
R Ren " R,
R
oQ R8 Ry Rg 10 NR, 3Ry, oQ R8
0] R, o) 4 .
— 7 R RipRyy  =—— ®
+ N . 6 +
(Rg)n R oa R 7 (Rg)n
10 NR13R14 8 . R10 NR13R14
(iv)

HO 4 HO f
Rg " RiaRy ’ Re Ri2R1q
(if) (Ro) (iii)
oln

R
R4 R5 10 NR13R14
Rj 0 ‘
~ Rg ™ RipRy
HN R
7

Scheme 1

6-Fluoro-isoquinolones (i), for example substituted by R3, R4, Rs, Rz, and/or Rs being
for instance independently from each other substituents like hydrogen, alkyl, alkoxy or
halide, can be reacted with suitable Ry3/ R4 substituted amino alcohols wherein Ry3/
R14 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
(ii), 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
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3.81 6 64 2-fluoro-phenyl acetonitrile z\\ LLO
1-cyano-1-(2- fluorophenyl) cycl ohexan-4- one 259.3

W@ RBITHIEN +H+) 1.79 4 WO 2009/ 156100PCT/ EP20PQY/0P2049104421
74 1-Cyano- 1- (2, 4-di fluorophenyl)cycl ohexanone (65) O
Pot assi um t - but oxi de (55 g, 489 mmol) was added to a
stirred solution of 2,4- 5di%3 uorophenyl acetonitrile
(25 g, 163 nmol) and nmethyl acrylate (28.1 g, 29.4 ni,
326 Mol ) in THF (475 nmL) at roomtenperature. After

using@fiphémypheépHine aad dA@lkﬁlbzé&ucérﬂdxyMés adele dswhymodlcarboxylate
m xture stirred for ours cool i ng the

or diisgpropylazegisabexylate @uamtﬁblee‘iqiwnttl@pttewamm@{rﬁer or toluene.
The p%él%ts ‘ilik% Ir(a? oQYaﬁﬁe& o fﬁ%@ %&h@pg &h8hoh gﬂﬂéFPQ\ﬂE?l&ed to give

éva an orange ol
ompwadsm‘ t)fpee(dr) by, il sm:itabmamgfoaﬂuhptlmalsy Is presgat, be reacted with

. ution with ethyl acetate/heptane 9,95% t o 35% 6
suitable AT THEICaE Kebas: BTG Prereie S pAnaAORSt kG Spaim
v e SR S B I s
solvenl/ahd rettepresenoe oéamatpamﬁhdtmfving ageet ﬁleermqtemﬂaldsieees ora
starti.n mthe ect |

swtalﬂﬁ&g&ogéslég gﬂ'q}s? f@ﬁﬁ @‘Eﬂﬂp may h p&p %Iébqfﬁ{?ﬁ’zﬁrﬁ |n|t|al step, like
for exBngsle Gcidi® Petheda! d¥aBt-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
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 synthesized 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.
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Conmp. No. Starting conpound Product Chem cal Nane

[ MPFH+] F211 [mn] Method 67 524 br ono-

The synthesis of a cycloalkyl aminoalcohol (iii) is described exemplary in schemes 2
and 3 but does not limit the scope of substituents in the present invention.
A cycloalkyl amine moiety (iii) with a secondary or tertiary amine subunit can for
example be accessed starting from a suitably substituted cycloalkylnitrile (vi), which
5 can be substituted with functionalities as alkyl, alkoxy, or acetals. To introduce an

residue R, if wanted, the nitrile can get functionalized in alpha-position by reaction
with suitable electrophiles like described in the literature (Organic Process Research &
Development, 5(6), 587-592; 2001), using for example a suitable fluorinated aryl
compound and a suitable base like KHMDS, LiHMDS or sodium hydride in an inert

10 solvent like toluene. Alternatively, a suitable nucleophile like aryl lithium reagents can
be reacted with a suitable ketone (xvi) to give the correvsponding alcohol, which can be

converted into the corresponding nitrile (vii) by treatment with reagents like TMSCN.

NC R10

( )m —_—
Re O Rg) Re 0" “0 R,

\/

(vi) (vii)

/ j forR,,=H
Q OHC
( Jm
R
60 0 (Rg), 6 O (o] R9)n
-/

(xvi) ()

15 Scheme 2

Another option is construction of the cycloalkyl moiety for example by Dieckmann

condensations like described in the literature (Lednicer et al, J. Med. Chem. 1980,

23(4), 424-30; DeGraffenreid et al., J. Org. Chem. 2007, 72(19), 7455-7458) to give
20 ketones like (xii), that can be converted into their acetals (vii) by treatment with diols

like ethylene diol, or can be directely converted into the corresponding alcohols using
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1-cyano-1-(2- 302.2 4.45 6 phenyl br onophenyl ) cy
( M+ acetonitrile )0= clohexan-4-one Na+) 68
WEPASA01 acetonitrile TX O PCT/EP2009/004421

55

suitable reductive agents like sodium borohydride in a suitable solvent like methanol,
ethanol or THF. The obtained nitrile can then be for example further converted as

described in schemes 2 and 4.

NC_ R, NC_ Ry NC__Rio
& Dy — S IV
R R R 60" "0 Rgh
6 OH Ro)n 6 o o \ /
(xvii) (xii) (vii)
Scheme 3.

The functionalized nitrile (vii or xvii) can then for example be directly reacted with
suitable nucleophiles for the introduction of functional groups R11 and R, for example
lithium organyls or Grignard reagents to give compounds like (viii or iii). A suitable N-
protecting group like t-butyloxycarbonyl or benzyloxycarbonyl may or may not be
attached after this step depending on the nature of the starting nitrile and the
complexity of the reactions to follow. For R11 = Ry2, lithium organyls can be used as
nucleophiles activated by addition of lewis acids like titanium isopropoxylate and

cerium chloride.

For Ry1 is H, the intermediate imine formed on addition of the nucleophiles can be
isolated and reduced by suitable reductive agents like cyanoborohydrides or
borohydrides in solvents such as tetrahydrofuran or alcohols. Alternatively, the nitrile
(vii) can be reduced to the aldehyde (x) by suitable hydride donor reagents like
diisobutylaluminiumhydride in cold organic solvents such as diethylether or toluene
and converted to appropriate imines (xi) like benzylimines or N-tert-butanesulfinyl
imines via a lewis acid catalysed reaction with suitably functionalized amines. These
imines (xi) can then be reacted with suitable nucleophilic reagents like lithium organyls,
Grignard reagents or trimethylisilanes in combination with tetraalkyl fluorides to
introduce a variety of substituents like alkyl, cycloalkyl or heterocyclyl groups. The keto
functionality can then be liberated by methods known to the person skilled in art, for

example by treatment with aqueous acids like acetic acid or hydrochloric acid in
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1-cyano-1- (pyrid-2-yl)cyclo hexan-4-one 201.1 1.75 1
69 4-fluor-2- nethyl phenyl acetonitrile O Li-
wWa2@W9asdol- (4- fluoro-2- nethyl phenyl) cycl oheRGHEBR2009/004421

one 232.3 4.02 6 70 3,5-difluoro- phenyl acetonitrile

O u_ LL 1-cyano-1-(3,5- difluorophenyl) cyclohexan-4-
one 236.1 4.02 6 71 3, 4-dif|¥bro- phenyl acetonitrile

0 w. 1l-cyano-1-(3,4- difluorophenyl) cycl ohexan-4- one
236. 2

acetone mixtures, and subsequently reduced to the corresponding alcohols (jii),

generally as cis/trans mixtures, by suitable reducing agents like borohydrides in

alcohols, tetrahydrofuran or toluene at deep temperatures.

This liberation, however, can also be performed after the nitrile functionalization step
(Scheme 4), depending on the nature of the used nitrile and the substitution pattern. If
the ketone is reduced before the nitrile gets functionalized, generally only one isomer
(cis or trans) is obtained in high selectivity. For the conversion of nitriles from type (xiii)
to the amines (iii) the use of a suitable protecting group on the alcohol functionality
may prove beneficial. Suitable protecting groups are known to the person skilled in art

and may be ethers, like tetrahydropyrane, methoxymethyl or silyl ethers.

R Ri2
RSD\_/O o i on 9
(vii) (iif)

Scheme 4

To obtain cycloalkyl amino moieties other than cycloalkyl aminoalcohols, various
methods can be applied. The following general scheme (scheme 4) illustrates some of

the possible ways to access these amines, but does not limit the present invention.
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3.98 6 72 2-nmethyl phenyl acetonitrile \O

1-cyano-1-(2- nethyl phenyl) cycl ohexan-4- one 214.3
W@2@2/18100A0 2009/ 156100PCT/ EP2009/ 004421 76 CoPGII/ERRSN9/004421

Starting conpound Product Chem cal Nanme [ MtF1+] R

[mn] Method 73 2-trifluoro nmethoxy phenyl

acetonitrile u_ 0-00 57

NR13R14

(xv) (xiv) (iii)

Scheme 5

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 (xiv). 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 (1) with the linker unit L = SO and SO;).
The corresponding amines can be accessed via a reductive amination step starting
from ketones such as compound (ix or xii) 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.

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
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1-cyano-1-(2- trifluoronethoxy

- phenyl ) cycl ohexan-4-one 284.1 2.26 20 74 4-fl uoro- 3-
woreabosoiophenyl acetonitrile 0 \O 1-cyano- 1- (BET/EP2009/004421

fl uoro-3- net hoxyphenyl)cycl o hexan-4-one 248.2 3.89 6

75 3-ethoxy phenyl acetonitrile 0 0 411 1-cyano-1-(3-

et hoxyphenyl ) c ycl ohexan-4- %he 244.3 4.19 6 76

3- met hoxy-4- met hyl phenyl acetonitrile 0

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 (l) 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.

Cis and trans nomenclature in the title of the respective compounds refer to the relative
configuration of the — [CR11R12]iINR13R 4 residue and the L-residue at the cycloalkyl

ring. This convention is maintained for the respective precursors.

cis-4-Hydroxy-1-phenylcyclohexanecarbonitrile (1)

O

N
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1-cyano-1- (3- nethoxy-4- nethyl phenyl)c ycl ohexan- 4-

one 244.0 4.53 6 77 4-trifluoro nethoxy phenyl
WQR@pemorile z\\ 111 0 0-0 1-cyano-1-(4- PCT/EP2009/004421

trifluoronmethoxy -phenyl) cyclohexan-4- one 284.2 4. 36

6 WD 2009/ 156100PCT/ EP2009/ 004421 77

Ci s-4- Hydr oxy- 1- (4-fl uor o- ptfhyl ) - cycl ohexanecar boni tr

ile (13) OH5 20 g of

1- (4 FI uor o- phenyl ) - 4- oxo- cycl ohexanecarbonitrile (12)

To a ¥8¢ rf%hcﬁﬁ@f 42Gah6-43pRemficyloliexardingq26lg, a2% mawIER dbsolute
83 of sodi um borohydri de were added and t he
etharml {d L waﬁfaasi'

ded| sadigmekorehyiide (9 1@, 281mamel) portionwise over 30
mmutregn?ﬁé %éﬁlﬁ%ﬁ\ngﬁr& g)?a{‘éeétﬁ‘} at%%n'? fgm;%@réﬁfrejfgp %'ﬂbu?é ice was

wat er wWere was ad| us

then adidiéd and tiod caNe”mdatom”rktirred:fomarmhérrh&)un Ethane! was evaporated
extracted with ethyl acetate three tinmes and the 10
Unde%iﬁ%ﬁﬁ@d)r%?’i}ﬁﬁi and ﬁﬁrewmgaaw%selam was @’qtrﬁéteWIt@d

dichlé}és eltﬁ@r%‘ eﬁi&&?g%gfﬂ‘mggér #ad o‘?\él@cg\feeg ?r (u)dnrfi sthipHAE Shiteld& and

ting resi cry sta [
concenttatpd amder eedqdedapreSsmne fTbegirude ptodual cts‘—4{Hydr<n>5qeil T ed
phenﬁgﬁgh?mqu)arbomtr?e ?ié] g,( ygrgtgpn(?n& )appro ; ‘51‘85/6 of {IT';ae trans isomer) was

used %mfnéxt(s‘t@é Wtﬁéwbnﬁfwéwurﬁbbﬁéw |)F@t>6/)3919 fof (Mélﬂhfoa #.

I') - cycl ohexane- car boni tri |
Detected massy @08+ 4- f | uor o- phenyl )cycl ohexanecar bon| tri
le (13) were dissolved 20 in 350 nL of dry
di chl oronet hane. 39.8 nL of 2,6-1utidine were added
and the m xture was cooled to 0C. 37.7 nL of

] tert-butxl di nmet hzl silyltrifluoronmethansul fonate were
cis-4-Cyano-4-phenylcyclohexyl acetate (2)

To a solution of cis-4-hydroxy-1-phenylcyclohexanecarbonitrile (1, 0.2 g, 1 mmol) in
anhydrous pyridine (10 mL) were added acetic anhydride (0.1 mL, 1.2 mmol) and 4-
dimethylaminopyridine (0.024 g, 0.2 mmol). The reaction mixture was stirred at room
temperature for 12 hours, and then evaporated to dryness. A saturated aqueous
solution of sodium bicarbonate was added to the crude product and the mixture was
extracted with dichloromethane. The organic layer was dried over sodium sulphate,
filtered and evaporated to dryness. The crude product was purified by silica gel
chromatography (eluting with 0 to 40 % ethyl acetate in cyclohexane) to give 3.39 g of
cis-4-cyano-4-phenylcyclohexyl acetate (containing approx. 10% of trans isomer). Ry =
7.34 min (Method 9). Detected mass: 266 (M+Na®).



10

15

20

25

WO 2009/ 156100PCT/ EP2009/ 004421 78 added and t he
m xture was stirred at room tenperature overnight. The
WO 208t15@dm m xture was dil uted with di chl or oret PEFEP2009/004421
extracted twice with water, 0.1N hydrochloric acid and
once with saturated sodi um bi carbonate and bri ne,
dri ed over magnesi um sul phat®® evaporated to dryness
and purified by silica gel chromatography to give 43.8
5 g of the desired product. Rt= 3.21 mn (Method 12).
Det ected mass: 334.2 (MrH+).
. Cis-4-(1-am no- roph/l) -4-(4-fl uoro-phenyl)-cycl ohexano
C|s—4-(1-(-\1mpocmlpgr@puadep anyeyclobexyl geetate (3)y
Ci s-4-hydr oxy-1- (4-fl uoro-phenyl)-cycl ohexanecar boni tr
ile (13) were dissolved with cooling in a 1M solution
of ethyl magnesi um broni@e in THF (or diethyl ether,
alternatively). The%ti on m xture was refluxed for
14h, cooled to roomteypergture and diluted with 600
nmL of THE. The m xture Mg benclied vy addition of 15
a mnimal anmount of nethg fidtergd over celite and
evaporated to dryness. TI 3

s _Lepbul t\ f oam was
di ssolved in 300 nL of ethanok—and 690 ng of sodium
bor ohydri de were added pqqtmose under cooling. The
m xture was allowed to stif until the reaction was
conpl ete, evaporated to dryness and the resulting
resi due was partitioned between 1N aqueous NCI and
A 25@Myihres ateked rolmel bottem iflask @neippaaswitl) acempecatede pnatse and an

MR SR e
mmolzanazarﬁ’wfi Al tbir%ﬂy&foféﬂns(ngqmﬁyﬂfe@r;é'ﬁgﬁinﬁoédlﬁtid?ﬂwag RBoled to -

queous’layer was  extracted twce w _ '
75°C @indttitamiome(lWaisepropaxide (hbmed, tH.Srhmot)wash added ayepwise while

e
ethylrﬁagﬁesﬂhﬁ\_ KBiiAe 43 in dRethgrétper)2@ onBa#:, 386 mibIMas)added
AlTernatively, 14 can be obtained enploying 78 in a

dropwisei The rr:j@tar,e was stirmgd atcG07G fen td pu'nwtss?amgthsozaﬂgweﬂgto slowly
warm Bt @meeiatRE Sl SRS A S ot i B b s At

stage( Bbtdmtriflueiiey etidrate (3\8 L, @BIewnol Wasrddded; andatirring was
stirred at 80C for 16h, diluted wth THF, coool ed to 58
continyey fond hatsdWaterndd midwasraddeds fpliawest by 1 R¥haaueqysHCI (140
o £ q Y ' . _
) S5 e 408 BASCAHRE N SoBH A 8B o e resuting
clear mixtue® until thé pH becarne bhsild Theoprosladt was lextrabtedi witle diethyl ether.

added portionwi se and stirrjng was continued
The GHRIRRS RT9aNH EXHASE Y S AL OV AIYEEP Y S Y Msphiatee After
evapc\');mﬂayﬁH ré)ﬁltt}{_%%ﬁ/éﬁt? ﬂmé‘ﬁgddhc‘t’ Wald! (UirArBt danes Pesoridtbgfep®y on silica

and bri The organi c l"ayer was _
gel (edutingowith 8dp 100%ratbyaretatesinteyklohexgnehtonyieldy?.65 g of cis-4-(1-

. tert. but et.her and extracte ve t | 2
amingicloptipotl-araerbusvaianes| At Hars T2ap by Ty Detocted
massPP74a¢Mi+H"Pn of SN sodi um hydroxi de and extracted wth

di chl'oronet hane. The di chl oronet hane | ayer was dried
over MgSO4 and evaporated to give 13.0 g of the
desired product.

ci s-4-(1- Am no-1-net hyl -et hyl ) -4-(4-fl uoro-phenyl)-cyc
| ohexanol (79) F 150H 300 ng of 78 were dissolved in
10 nL of dry diethyl ether. Then, 0.3 nL of nethyl
magnesi um brom de (3Min diethyl ether) were added.
The m xture was cooled to OC and 0.85 niL of a solution
of methyl lithium (1.6 M were added. After Ih, 255 ng
of titaniun(lV) isopropoxide were added. 10 m nutes
later 1.4 nL of a solution of nethyl
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20 lithium (1.6 M in diethylether were added. The
m xture was stirred overnight. Then 5nlL of 2N sodi um
wWoypaxilte were added slowy at 0 C, 30 niL of PE&I/ER1009/004421

tert.butyl ether were added and the NaOH | ayer was

extracted several tinmes wth nethyl tert.butyl ether.

The comnbi ned organic |ayer V@b dried and

evapor at ed. The resulting residue was dissolved in 5 nL

of methyl tert.butyl ether, cooled to O C and 5 nL of
cns4:(NAaﬁmb¢yI¢slcpmpyl)mpaenglcyabnemc(4) Stirring was

conti nued overni ght e ether |ayer was extracted
again with 2N hydrochloric acid g he conbi ned
aqueous | ayer was cadDad £'06C s mL of 5N sodi um

hydr oxi de sol ution were § ggqueous | ayer was
WD 2009/ 156100PCT/ EP2009/M0Q4A4 ;‘ 80 extracted several
times with dichloronethane, t
di chl or onet hane | ayers werg 'd and evaporated to
give 80 ng of the desired p?oduct Rt=2.33 min
(Method 3). Detected mass: 217.2 (M-H+)
58- (4- Fl uor o- phenyl ) -1, 4- di oxa- spi ro[ 4. 5] decane-8-carb

To a eolution lof c(std) 1-ablingcydlopropyl)-4-phenylcyclohexyl acetate (3, 0 54 g, 2
1- (4- Fl uor o- phenyl 0Xx0- cycl ohexanecar bonitrile Oné

MmO @"BY@@&'ﬁ\m@thﬁﬁogf?@ mb) Wasrddes sRchiem MEEEXiSH(

Skl laf
meinfpd 97 AR, e ity @S2t o RSB e
reactibmemixtureuwas vasled|tb dREG atﬂ\/lcsoh]tidnoofrhymimd;rdanre aaidunaliethyl ether

(10 i ons kit 2f e ismULiRg W oo Wi i ke R i flrate was

concér‘\{H?(Béttﬁd@F ‘i’e(ﬁ)@iépé r%%§ﬁ'ret ‘énﬁ rtMé‘ ?é&lflrﬁ’?ewﬁéjp rbGuBt @a8triturated
desi red product .

with m&;barw/dmw ethep nzxtym— mlje bmge SO|Id was lsolated by filtration to give

s At Cob Bty i e

ZQQ%uhE(Mé?tﬁ&qi@) HreeetDédg 1234 (M+H" g
8- (4- Fl uor o- phenyl ) -1, 4- di oxa- sp|r0[4 5]decane 8- car bo

nitrile (15) were dissolved in 2.9 nL of a 2M sol ution
of propyl magnesi um chloride in diethylether. The
m xture was heat ed under reflux overnight. Another
cis-4-€tHAminbentiopfopyt)epy2-fragroptienyl)cydiohiexamat ¢h)ut i on was
added and heating was continued for another day. The
m xture 5 was diluted by diethyl ether (THF could be
used alternatively) and a m ni mal —anount of saturated
sodi um sul phat e sol uti on wasFadge The m xture was
filtered over celite and the preg pat e was washed
with diethyl ether. 490 ouUM bor ohydri de was
added to the conbi nedOe+¢ {ayer and the mixture
was allowed to stir until on was conplete. A
et e (1:3:6) was added.
he organic | ayer was

m xture of 2N HCl, brine ang_'

10 The phases were separate

extracted twwce with the m xture of 2N HCl, brine and
water (1:3:6). The conbi ned aqueous | ayer was adjusted

Utilizig\gltﬁ{a ipbdUurBS qBY Ak fdr e %{,m%%%&ﬁ# 419, ﬁ‘i’sﬂéﬁﬁa 4 (1

fon and extracted twce w [oro

aminccydoprepyliie2Htuarophérylfrycibhexanak(S)asscobtained ds fhee ,

and dried over sodi | phat e. L .of
nydraEhioetde Canfaranalis with a% obfFees isaiver) sERits fram 4ravangrds(2-
fluoropfheRyBEHEShdx@nohe. mem@smqn@m 2y Etsetéefédtrhsss 250 (M+H ).
mxture was stirred at roomtenperature overni ght.
m xture was washed with 1N sodi um hydroxide, a m xture
of 2N hydrochloric acid, brine and water (1:3:6) and
brine, dried over sodium sul phate and evaporated to
dryness. The crude product was purified by silica gel
chromat ography (heptanes: ethyl 20 acetate) to give
1.22 g of the desired product. Rt = 5.18 min (Method
3). Detected mass: 815.4 (2MtHt).
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WO 2009/ 156100PCT/ EP2009/ 004421 82 1.22 g of
{118- (4-fl uoro-phenyl)-1, 4-di oxa-spiro[ 4. 5] dec-8-yl ybu
wao gdopAsAnban ¢ acid tertbutyl ester (16) were POBEBRIOEN4421
in 42 nmL of acetone and 3 nL of 1N hydrochloric acid
were added. The mixture was stirred at room
tenperature until conversi oPdwas 5 conplete. 40 nL of
sat urat ed aqueous sodi um bi carbonate sol uti on were
added and the reaction mxture was extracted with
cis-4-¢1 Arhinapripyl)e4-pheagicytishexarddligey ombi ned organic | ayer
was extracted with brine, dried over sodi um sul phate
and evaporated to dryness to give 966 ng of crude
(17), that was suffici ently pure for further

conversion. Rt = 1. 730 @ Det ect ed nmss:
N Xy-cycl ohexyl ybuty

308.2 (M1 sobutene+Ht+). 7
trans-{111-(4- Fl uor o- phe
| }-carbam c acid tert-but epter (18) OH 15 0.97 g
of

{141- (4- Fl uor o- phenyl ) - 4-|99- cyc{ ohexyl ybut yl } - car bam
c acid tert-butyl ester (1%) were dissolved in 14 nL
of ethanol and 119 ng of sodi um borohydri de were added
at -20C. The m xture was allowed to warmto room

To a §61006H af dfs%-h?drcﬁ@yl-’f “pRenpi¢pEIBhekdnecHiSoritrié ¢1.61.0a5 4.97 mmol) in
evapor at ed e residue was di ssolved in et hé‘ul acet ate

anhy@r@@smlumagr(éaomh)c\eawdﬁeénrmls@@ﬂs@uh@n at eihyinagoeesiem
bromW& (%Mj H &‘i& TREhl 98 % o%glﬁg/lm@sed{ég%g?ve %Euzgg\kﬁgﬂuxed

sny evapbr at ed
overriigtdthen, pdithed oS iqel Mhlel regultingshixture vgd extracted with dlethyl ether,

the o@arnféfa@;@? {5@@ r@(dzgvpet,ha}s,%e?qygiqgﬁp s, &S @pgd:%:qéggtratednl?nder

reduc%@igaré MFHTkran‘ s%éﬁ%ﬁﬂ:ﬁ@% ﬁgo F‘E?gﬁ%%wcéﬁﬂ &00 mL) was

addedIsodil@n bofatydrid@q0r&H70d, 7.5 mmol). The reaction mixture was stirred at

roomiteAparatifk for 2-otTse RIUTRIY NULE byes e sdde HFEANT LR, Ethana

was é\fép%rzﬂbd Qinde? %Hmﬁ’ﬂesﬁﬁl% :ﬁhé‘?eéifltlr?d\b hase was washed
hydrochloric acid were added. The m xture vvas stirred

with dietbyheter, theaneutratized witbca aaturated aquepus sedim kigarbonate

ot TR TG, 450 RS Wohghquenn. e
combifed %@}an&flagb% W gréééth ovedgnhydiol sadian? Sulphated, iteredland
ected nmss:

. ( MtH+
evap?r)@iwbtqnq/wnm AThsx @cwr@ri@ﬁt/w?s disspivegdpphmt. afgngthanol and

Ho (D afotle) B9 6L RS akfled lpRiSRS TR Pen SRR fifred for 30

min, theh e(vaaorataed Wasnyresisad yield 018581y cﬁ@@-dw(diéammogmpyd))u@

phengsuiohingl 6 S e M yslroRn BaR dcoRtABTIOR BHNEY L9 §idrans isomer).
Rt={/§§}%ﬁw cﬁ@k/eDéfeEﬁsrd ﬁ@@él@gﬁ m C, 35 nL of a 1.5

sol ut'i on LitiBr in diet er were added
dropwi se. The m xture was al | owed to stir for |Ih at

o+ hiBo B B o B BR et o
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WO 2009/ 156100PCT/ EP2009/ 004421 84 NHACH (10 nlL) over
10 min. The m xture was allowed to warmto room
WQ 20vpasedur e, stirred for 30 mn, diluted w t hPGEEP3NI/004421
tert. butyl ether and then filtered. The filter cake
was rinsed several tinmes with nmethyl tert. butyl
ether. The conbined filtrateB3were then concentrated
in vacuo. 5 The crude product was dissolved in
di chl oronet hane and extracted twice with 0.1N HCl. The

A stirfsdT8olagdn HCbota%}éﬁIrﬁ tevebatorcd €116 W tif testt-botamion 6. BaniL 37 3 mmol)
cool ed and t was adjusted to 12 by addition of

was oulei Qi o ARt ANaKIros VB (B TMkkwas seded helgie thadaxture began to
freez XA %ﬁ@?#e‘%f#éﬁg Wc}rgxgﬁ\%ﬂ )/ﬂg};:r!) gneggﬁ)on itrile. (1, 3 g, 14.9 mmol)
in anhydroes DiviE (80 inekd) waeadded ito mhnes téaﬁmaharmxﬂmaz AZojutiain of

t hyl a ne, an ert.-but ar bonat e
chlorggedl fRriny! Sthar ?ﬁ‘ éémleg%é o) was then %%Joéryngﬁe at2-4°C
and t@%ﬁ"ﬁ}‘ﬁﬁ ﬁﬁéﬁﬁall%ﬁ&ﬁ%d "f\l\b hﬁéﬁggﬁﬁgwfg@%&gﬁﬁégﬁme stirring was
contmmdaoyemughto“ﬁbe nviktuine lwasrnnurdd ioadio ooldr aguetiusrsaslilimptcarbonate

RS EAAEE SHHSEERe 8 S e e oo
squh%?@bﬁB @vapératéd ”thé’f:ru’de uWQ}s_éﬁnﬂé@W cih‘ﬂ&'n%l O'g"réﬁﬁy on silica

room t enperat ure. i onal
gel toSYIeIer A okl edﬂlqcsomequmdnl?tl— Z&werrs(l\dethmd@)caﬁtﬂ@@ mass: 246
(M+ di um hydr oxi de sol ution and nethyl-tert.- butyl
et her was added, the aqueous | ayer was separated and
extracted with methyl- tert.-butyl ether. The conbi ned
et her | ayers were dried over sodium sul phate and
evaporated to dryness to give 2.4 g of (20). RR = 3.08

e A ek B Sy Ry EPERLEST Ty ) car e
acid tert butyl ester (21) 25

2009/ 156100PCT/ EP202|3 004421 85 2. 91 g of
[ 1- Met hyl - 1- (4- oxo- :

tert-butyl ester (20) in 60 nmL of

et hanol and 473 ny of so€ Porvhydsi de were added at
-20C. The nixture was al | owed: warmto room
tenperature and stirred f .85p. The m xture was

evapor at ed, the residue g 'dissolved in ethyl acetate
and washed twice 5 with 2N hydrochloric acid and once
with brine. The organic |ayer was dried over sodium

A su?dn)ar@i@r @?ﬁmevaammmowcewm%ﬁdé 9\!fé9A835r42&<8‘15 mmol) in

.27 min (Method 5). Detected mass
anhy: nuussmt(&mu-)mq-heated to 45°C for 3 h under vigourous stirring. The slurry

was (?1,98)?%4 {6 S8 ?ér?ibg?attll}?él arsd Bhledvith 8&%—%% hé)&methg&)g’ﬁo

phenyléyérbhéyénebaworhmﬂé (78%; gy:: loghamal). Adtiel tophfftdA® T, a 1.5 M
acid tert- bu%ﬁy %ester were di ssolved in 10 nL

solutigh of Melid - 119 rapl)mwfaul@éwrowa% agdded drppwise over
20 mgﬁglgegsg 1%%@&&{?5%}@@ Hdwn> %Ih\flﬁg%soéltﬁfea fAan Ml%né?%g min. The

ropano s renoved I n vacuo
reactionsvaisl quenashddikg additionrof waheentzatedl NidpOHI @B @ver 10 min. The

anot her two fromwater to |ve 51
yellow SUSRGRSISR K plgied war Alowg g ‘N‘r" de %r'%er%eéeeéilasa for 30
min, c‘i‘iﬁﬁé% V\A‘#IBT HF %Hﬁén 1"(+’th%§]< cake was rlnsied sevenl'al times with
cls Am no- propyl uoro phenyl’) - cycl ohexy
THF. ITdmeyc}orﬁlbmbdcﬁltoateswquherm Iconeentmted to almost dryness, diluted with
dichloromethane and washed with 0.1 N NaOH. The organic layer was dried with

sodium sulphate and evaporated.
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a)
Ci s-144-(7-Chl or o- 1- net hoxy-i soqui nol i n- 6-yl oxy) - 1- (4-
w0 bwonssiphenyl ) - cycl ohexyl ] - 25 propyl am ne ( 2B)T/ER¥009/004421
2009/ 156100PCT/ EP2009/ 004421 --- 1.7 g of
Ci s-4-(1- Am no- propyl) - 4-(4-fl uoro-phenyl)cycl ohexano
(14) were dissol ved under ar®bn in 50 nL of dry
di met hyl acetani de. 513 ng of sodi um hydride (95%
wer e added portionw se under cooling and the m xture
The Oﬁaée ﬂhlkmr@WaTsCststpefnd%G fin an&ttﬁﬂerbﬂrﬁéthahoﬁgz(HnQﬁ and aqueous 2N
0- 6-fl uor o- 1- net hoxy-i soqui noli ne (10) were
HCI (aad@ld) taﬁa stiredraverniobt aherdie ferapeatursy M,ter @vaperation of methanol
[
a0, 36 Y M R RSRECI ke (DRI A5 Y o mivure
of thmﬁule)éompband \(&). eRt ad2l4d niar(Methby 9).T[hetemed maes.v\w (M+H").
extracted four times with dichloronethane:i sopropano
(3:1) and the conbined organic | ayer was washed three
: nce with brine, dried over
6.7 dm f%ﬁﬁ?ﬁ%at \g%gﬁfl g\r}gpgr ated to dryness. Water was
added and the m xture was |yophilized. The crude

ed.to i, ca mat ogr.a

) - ffiuethe m%ﬁ'&ﬁa?e@mam MiIEe detpuating (o)
desired product. = 3.45 in (Method 1). Detected
mass: 443.2 (N%FH)
ci s-614-(1- Am no-
ony]-7-ch|oro-2H—i'
2009/ 156100PCT/ EP200K/ 004421 87 1. g of
ci s-144-(7-Chl or oF1- meyhoxy-i soqui nolNi n-6-yl oxy) - 1- ( 4-
fl uoro- phenyl ) - cycl ohgxyl Fpropyl am ne (23) were
di ssolved in 16 nL of a m xture of isopropanol and 1IN

3 4-dhﬁ8f&2%efﬁy%é&bmér%gé)(za§ 1883h&1bI) a? Wa@dmssr\/é\ﬂ%%m&ﬁe (182

m nut es at er was
mL) ansloeacteshwith Qeamvmacietalddmie dmtbthﬂecetalréﬂ 913@ 183 mmol) and

SOl ut | on was y ihzed. . The res s ta
tolueresifehBRicEAE 13 TP 2555 in & RsaRe s aPPRrRIEs s g olution was
allowd@t& Eoblddiiny, anlra@:fecﬂvsﬁiﬁ dalt@ratiep s ddidnPbiedHson e aB8RItien lwater and

as the hydrochloride. Rt = 2.67 mn (Method 1).
brine,srieso¥er sadiyn suishate @nd-evyaporated toxdiyngss o give 40.4 g of a dark

| nyl - cycl ohexyl oxy] -
yellowd of it was iedSu L TRARS? duintafer

ci s- 144-( 1- Benzyl oxy- 7- chl or o-i soqui nol i n-6-yl oxy)-1-p

henyl - cycl ohexyl ] - cyclopropylanine (24) 15 To a

sol ution of dry

ci s-4-(1-am nocycl opropyl) - 4 phenyl cycl ohexanol (4,

0.2 g, 0.75 mmmol ) in anhydrous N, N-di net hyl acet am de
b) 3,4(-Biﬂmb)o—2tm9mwmmydﬂa}dimethbmyemwanﬁneli(4m) hydri de (60%

in mneral oil, 0.12 g, 3 mpl). The reaction m xture

was stirred 20for 10 min at roomtenperature,

1- (benzyl oxy) - 7-chl org=6-f L yor oisoquipiol i ne (38, 0.28

g, 0.97 mml) was Dhen agded NAd 3¥Trrivng was

conti nued overni ght. susplHnsi o) was poured onto

ice, the resulting-preefpitate was”NItered and dried.

The crude product was purified by chromat ography on

silica gel (eluting wiEh O to 5 % nethanol in

di chl or onet hane containing 1% amonia) to yield 0.252

[1-(3,4-Diflueree2-mathylpbepyhmethylidenel-222-denethoxyaming: (40 40 g) was

dissolgli 5 bith iR ESs i3 ShEHI horoFaride (4.8 g, 124 mmol) was added

portionwise. Stirring was continued overnight. For workup, acetic acid was added until

enyl ) - cycl ohexy
-1- o e (Exanple 1) WO

no gas evolution could be observed. Then the solution was evaporated to dryness,
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88 Db)
Ci s-644-(1- Am no-cycl opropyl) - 4- phenyl - cycl ohexyl oxy] -
W@ 20013560 2H- i soqui nol i n-1- one (Exanple 2) SHGI/EP2009/004421
sol ution of
Ci s- 1444 7- chl or o- 1- (phenyl net hoxy) - 6-i soqui nol i nyl ] ox
y] - 1- phenylcyclohexylFcyclo@5opanan1ne (24, 0.24 g,
0.48 nmol) in isopropanol (2.5 nL) was added a
sol uti on of 4N aqueous hydrochloric acid (2.5 ni, 10

taker PN dichldréMethdne and washetl witppatapsted!sodiurh bidarbbndtd solution
aqueous hydrochloric acid (10 mml) and eventually 2.5

and twiceowithwatan dihe qrsanlcéguet Vag V@ﬁﬂ?@ﬁ&m@) Rringsdrigd pV%rdnagneSIum
supr B ff e e 1 RIRAS! THRFi0d BRARER BRI 818 ws usec
withott pdefigatiotuct was triturated w th methanol / di et hyl
ether to afford 0.18 g of the title conpound as its
hydrochloride. Rt = 4.83 mn (thhod 9). Detected

o N o A M s 2 s e o
sulphongladhineg42)i nol i n- 1-one a)

cis-1-(44[1- (benzyloxy) 7- chlor0|soq nol i n- 6-yl ] oxyyp
: ~ WO

2009/156100PCT/EP200' Tola sol ution of

ci s-4-(1-am noprop héySsyO Bhexanol (6, 0.39 g,
1.48 nmol ) in anhydroug N, N-dijmet hyl acetam de (10 nl)
was added portionw se g phiyey i de (60% in mnera

oil, 0.24 g, 5.92 mmol ). Th¢ tion m xture was

stirred for 10 m n at room tegpetature, then

1- (benzyl oxy) - 7- chl or o- 6- f | uorfoi soqui nol i ne (38, 0.42
g, 1.48 5 nmol ) was added and!stirring was continued
for 72 hours. The suspensi on was poured gnto ice,

3,4-Difluqipd-Metaybeend-2 4ginethoxvetiylamingd 4l 8 A 8o Wb lssaived in
dlchlqr}aﬁég @@gfodd @N. ' PyiGihe &’2' g}wa&s geq! f‘bsé' aPEé\hﬁorrﬁ of p-

once trat er re uce pressure.
toluenesudphamyd chidridex(86(81gj nQIBemmyl)arhdmmMronglpﬂne wassddedadropwise.
0
The rgel ri{/v%%gflgm\gg;tgtvgat ogél gocg% g%%;ggpagpre and stirring continued until

convér's&frﬂwééft{)[ﬂplétﬁe FéVWR{Op fhe reactlon mlxture was dlluted with
10chl or oi soqui nol I n- 6-yl' ] oxy} - 1- phenyl 0ﬁ¥éo exyl ) propa

dlchlcwameibarqasjoo rRL) and. exdracted twipe wdth 8pM hydrechlaticragid,: twice with
sodiufy bicaliolae solition i ages with o, by ramais Py ayse drgs over

magde%:im? %Hiptﬁ\?él Lvaplorated-te tyAésd forgivue cfud® probactas an orange oil
sol ution o

(68.3@)sThis(wag psedq wétheyt trther pUERFaHAN-soqui nol i n- 6-yI ] oxy}
panan1ne (25, 0.604 g, 1.21
d)67]d'ﬁhfé}| ﬁﬁ{s%iﬁﬁg%%@ﬁéwg g‘{ ) was added a sol ution of
1IN aqueous hydrochloric a F7 mmol ). The
resul ting suspension was st
evapor at ed under reduce-|pt;; The crude product
was purified by reversed phase~g m chr omat ogr aphy
(eluting with 0 to 30% CH3CN in water) to afford the
title conpound (0.32 g). Rt = 5.00 mn (Method 9). 25

AumifAEfoRBs 11124 ss¥ o) waluspended in dichioromethane (250 mL)

at 0 °©y it mistlame of Nr(&#ﬂmwmﬂmﬂmmwl)blﬁf(icﬁadlmethexyeihyll)-4-

rignard,reagents: | cohol s, were
methiRhghrsi o iAo BB L Y BormenedaB0 it Vids added
The réﬁ&l‘rtﬁ’ﬂﬁﬁdhﬁé %Q'fﬁaa&é@ht 50 °E-fBRD HyUrs BeFbie MEIhG cooled to 0 °C and
obtained in a simlar fashion as described in th
pouredter idep T heerganicdayer was saparied, aidhiheraquacss layer extracted
am noal cohols were 5 obtained in a simlar fashion as
described for (22). Al described products were
obt ai ned as the hydrochl ori de salts.




Ex. No. Isoqui- noline Product Chem cal Nane [ MtH+]
Rt/ [mn] Meth-od 4 10/ HN 0 C Ik :::\,.,c

W@ R®9B85q140 ( 1- Am no- butyl)-4- phenyl -cycl o hexBRCHEDI007004421
G shol o ur oi n- 20H i n- g- 1 _ one 425.2 2.61 1 5

10
66

twice more with dichloromethane/isopropanol (3:1). The combined organic phase was
extracted twice with saturated sodium bicarbonate solution and dried over magnesium
sulphate, before filtration and evaporation gave 63.5 g of crude dark brown semi-solid
product. This was purified by chromatography on silica gel. Elution with ethyl
acetate/heptane (5%:95% to 35%:65%) gave 11.3 g of the title compound 43 as a tan-

10

coloured solid. R; = 0.86 min (Method 10). Detected mass: 180.1 (M+H").

The Isoquinolines in the following table were obtained by following a similar reaction

sequence as used for synthesis of 43.

Comp. | Starting Product Chemical [M+H'] { R/ Method
No. compound Name [min]
44 3,5-dimethyl- 5,7-dimethyl- 176.1 1.06 10
4-fluoro- N F | 6-fluoro-
benzaldehyde Nl _ isoquinoline
45 3,4-difluoro- N F | 6,7-difluoro- 166.1 1.07 2
benzaldehyde | isoquinoline
N~
F
46 3-bromo-4- N F | 7-bromo-6- 226.0 | 0.91 4
fluoro- | fluoro- 228.3
N~
benzaldehyde Br | isoquinoline
47 4-fluoro-3- X F | 6-fluoro-7- 178.1 0.90 10
methoxy- | methoxy-
N~ . o
benzaldehyde ? isoquinoline
48 4-fluoro-3- X F | 6-fluoro-7- 161.9 | 0.90 10
methyl- | methyl-
N~ . -
benzaldehyde isoquinoline

7-Chloro-6-fluoro-isoquinoline 2-oxide (9)
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/ HN O cl , NH2 cis-6-[4-(1Am no-butyl)-4-
(4-fl uoro-phenyl)-cycl o- hexyl oxy] - 7-
W@ RN ss12H soqui nol i n-1- one 443.2 2.66 1 6 10PCT/ERR009/004421
Cl Br O NH2 cis-644-(1-Am npropyl)-4-(4-
br ono- phenyl ) - cycl o hexyl O)r%}_
7-chl oro-2H soquinolin-1- o 489.1 2.69 1 WO
2009/ 156100PCT/ EP2009/ 004421 91 Ex. No.

C@EF
N+
I cl

50 g of 7-chloro-6-fluoro-isoquinoline (prepared according to WO 2007/012422) were
dissolved in dichloromethane and cooled to 5 °C. 69.6 g of m-chloro-perbenzoic acid

(70%) were added portionwise. The mixture was stirred at room temperature. When

O

conversion was complete, the mixture was diluted with 1.5 L of dichloromethane and
washed three times with saturated sodium bicarbonate solution. The organic layer was
dried over sodium sulphate and evaporated to dryness to give 47.6 g of the desired
product 9. R;= 0.98 min (Method 5). Detected mass: 198.1 (M+H").

7-Chloro-6-fluoro-1-methoxy-isoquinoline (10)

= | F
NN cl
e

10 g of 7-Chloro-6-fluoro-isoquinoline 2-oxide (9) were dissolved in 100 mL of dry
methanol. 12 mL of ethyl chloroformate were added dropwise at -10°C. The mixture
was allowed to stir for 15 minutes and then 28 mL of triethylamine, dissolved in 55 mL
of methanol, were added dropwise at -20°C over 1h.

100 mL of 2N aqueous sodium hydroxide solution were added and the formed
precipitate was filtered. Additional product was precipitated by addition of 2N sodium
hydroxide solution and water to the mother liquor. The combined solids were dried to
give 7.8 g of the desired product (10). Ry= 3.75 min (Method 1). Detected mass: 212.0
(M+H%).



I soqui - nol i ne Product Chem cal
Meth-od 7 10 ifk EBr
WO\R0005qPDpY 1) - 4-
chl or o- 2Hi soqui nol i n- 1-

NH2 HN O CI o cis-6-[4-(1Am no-propyl)-4-

nmet hyl - phenyl ) -

7- chl or o- 2Hi soqui nol i n-1-

cycl o- hexyl
one

Name [ MtH+] R/ [ min]
NH2 HNis O G cis-644-(1-
(2- bronmophenyl ) -cycl o hexyl oRGI/EF2009/004421
one 489.1 2.64 1 8 10 cF3 |.'

(4-trifluoro

The following compounds were obtained in a similar fashion as described for the

synthesis of 10, starting from the respective isoquinolines.

Comp. | Starting Product Chemical Name [M+H'] | R/ Method
No. compound [min]
49 5-Chloro-6- Cl 5-Chloro-6-fluoro- | 212.0 | 1.78 | 10
fluoro- N F 1-methoxy-iso-
isoquinoline NI/ quinoline
SN
50 45 | N F 6,7-difluoro-1- 196.1 | 3.53 |1
methoxy-iso-
" F quinoline
N
51 43 6,7-Difluoro-1- 2101 [3.85 |2
Cé[lz methoxy-5-
N methyl-
F | isoquinoline
_0
52 48 X F 6-fluoro-1- 1921 | 344 |2
NI P methoxy-7-
methyl-iso-
SN quinoline
53 44 6-Fluoro-1- 206.1 [3.74 |2
N F | methoxy-5,7-
N| P dimethyl-iso
quinoline
o0
54 47 N F 6-Fluoro-1,7- 208.1 | 3.1 2
Nl P dimethoxy-
C|) isoquinoline
SN
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15

479.2 2.74 1 9 10 ifk F NH2 / 40/ HN Cl cis-6-[4-(1-
Am no- propyl)-4- (2-fluorophenyl)-cyclo hexyl oxy]-7-
W@ poonss1@H soqui nol i n-1- one 429.2 2.52 1 1 0 HCOUERX009/004421
,CL )NNFi 2 HNis O Cl cis-644-(1- Am no-propyl)-4-
(2-chl oro- phenyl)- cycl ohexyloxy]- 7-chloro-2Hiso
qui nolin-1-one 445.1 2.71 169

1-Benzyloxy-7-chloro-6-fluoro-isoquinoline (38)

_ F
N
D Cl
0

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 (38). Ry = 3.73 min
(Method 1). Detected mass: 288.1 (M+H").

1-Benzyloxy-4-benzyl-7-chloro-6-fluoro-isoquinoline (55)
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WO 2009/ 156100PCT/ EP2009/ 004421 92 Ex. No.

| soqui noline Product Chem cal Nane [ MtH+] Rl [ mi n]
WORWHASEHOL 1 39 HN O ith NH2 cis-6-[4-(1- PCT/EP2009/004421

Anmi no- propyl)-4- phenyl - cycl ohexyl oxy] -

7-met hyl - 2Hi so qui nol i n- 1- o7n(;a 391.2 2.56 1 12 38 /

As a side product of the preparation of 1-benzyloxy-7-chloro-6-fluoro-isoquinoline (38),
8.45 g of 1-benzyloxy-4-benzyl-7-chloro-6-fluoro-isoquinoline (55) could be isolated by
silica gel chromatography. R; = 4.04 min (Method 1). Detected mass: 378.1 (M+H").

1-Benzyloxy-7-methyl-6-fluoro-isoquinoline (39)

1-Benzyloxy-7-methyl-6-fluoro-isoquinoline (39) has been prepared according to the
procedure described for the synthesis of (38) starting from 7-methyl-6-fluoro-2H-
isoquinolin-1-one (prepared according to the protocol described in WO 2007/012421 or
WO 2007/012422). R; = 4.00 min (Method 1). Detected mass: 268.1 (M+H").

1-(4-Fluoro-phenyl)-4-oxo-cyclohexanecarbonitrile (12)
a) 5-Cyano-5-(4-fluoro-phenyl)-2-oxo-cyclohexanecarboxylic acid methyl ester (11)

70 mL of methylacrylate and 50 g of 4-fluorophenylacetonitrile were dissolved in a
mixture of 200 mL of THF and 50 mL of dry methanol. 150 mL of sodium methylate
(30% in methanol) were added dropwise, while temperature was maintained below 40
°C. The mixture was stirred at room temperature for 15h and heated for another 4h at
50 °C. When the reaction was complete, the mixture was allowed to cool to room
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HNO C * . trans-6-[4-(1- Am no-butyl)-4- (4-fluoro-

phenyl) - cycl ohexyl oxyF 7-chl or o- 2Hi soqui nol i n-1- one
wWae2®9/2561063 1 13 38 ./ HNIle O , . PCT/EP2009/004421

trans-6-[4-(1Am no-ethyl)-4- (4-fluoro- phenyl)-

cycl ohexyl oxy] - 7-chl oro-2Hi soqui nolin-1- one 415.2

2.48 1 14 38 HN 71

temperature and poured onto a cold 2N aqueous hydrochloric acid solution. The
aqueous layer was extracted three times with ethyl acetate and the combined organic
layer was washed with water and brine, dried over magnesium sulphate and
evaporated to give 101.5 g of the desired product. R;= 1.59 min (Method 5). Detected
mass: 276.2 (M+H").

b) 1-(4-Fluoro-phenyl)-4-oxo-cyclohexanecarbonitrile (12)

101.5 g of 5-Cyano-5-(4-fluoro-phenyl)-2-oxo-cyclohexanecarboxylic acid methyl ester
(11) were dissolved in 680 mL of ethanol and 171 mL of concentrated aqueous
hydrochloric acid were added. The mixture was heated to reflux for 40h, then
evaporated. The residue was taken up in water and extracted with dichloromethane.
The organic layer was washed with brine, dried over magnesium sulphate and
evaporated to give 95.2 g of crude product, that was purified by silica gel filtration
(heptanes:ethyl acetate) to yield 50.4 g of the desired product 12. Ry= 1.26 min
(Method 1). Detected mass: 218.2 (M+H"). |

1-(4-Methoxy-phenyl)-4-oxo-cyclohexanecarbonitrile (56)

SN

ll
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Cl eth e",,, trans-6-[4-(1- Am no-butyl)-4- phenyl-

cycl ohexyl oxy] - 7-chl oro-2Hi soqui nol i n-1- one 425.2
WQ2@9/136100A0 2009/ 156100PCT/ EP2009/ 004421 93 EXPCTNBP2009/004421

| soqui - nol i ne Product Chemi cal Nane [ MtH+] Rl [ m n]

Met h-od 15 38 HN 7

56 was obtained from methylacrylate and 4-methoxyphenylacetonitrile in a similar
fashion as described for synthesis of (12). Ri= 4.24 min (Method 3). Detected mass:
230.1 (M+H").

1-Cyano-1-(3-fluorophenyl)cyclohexan-4-one (58)
a) 1-Cyano-1-(3-fluorophenyl)-3-methoxycarbonylcyclohexan-4-one (57)
N
=

O

O O

Potassium t-butoxide (62.3 g, 5565 mmol) was added dropwise to a solution of 3-
fluorophenylacetonitrile (56, 25 g, 185 mmol) in THF (500 mL). The reaction mixture
was stirred overnight. The reaction mixture was acidified with hydrochloric acid (3M)
and extracted with dichloromethane. The organic extracts were evaporated to yield
57.2 g of an orange oil. R; = 3.39 min (Method 3). Detected mass: 275.1 (M+H").

b) 1-Cyano-1-(3-fluorophenyl)cyclohexan-4-one (58)

Y

O

A mixture of 1-cyano-1-(3-fluorophenyl)-3-methoxycarbonylcyclohexan-4-one (57, 51
g, 185 mmol), water (54.8 mL) and DMSO (840 mL) was heated and stirred at 150 °C
for 3 hours, followed by stirring at room temperature overnight. The reaction mixture
was evaporated and purified by chromatography on silica gel. Elution with ethyl
acetate/heptane (5%:95% to 30%:70%) gave 28 g of desired material as a solid
product. R; = 3.89 min (Method 3). Detected mass: 218.2 (M+H").



el CI , NH2 cis-6-[4-(1Am no-ethyl)-4-
(4-fl uoro-phenyl)-cycl o- hexyl oxy]-7- chloro-2Hi so
W@ 108056100 1- one 415.2 2.48 1 16 HN/ o 10 0 EIT/BP2049104421
trans-64441- Am no-propyl)-4- (3-bronmophenyl)-cyclo
hexyl oxy] -7- chloro-2Hiso quinolin-1-one 489.2 2.77 2
17 10 HN o 5 73

The following cyclohexanones were prepared using the same procedure as described

for 58, starting from the respective phenylacetonitrils.

Comp. | Starting Product Chemical [M+H"] Ry Method
No. compound Name [min]
59 4-bromo-phenyl | Br 1-cyano-1-(4- | 277.9 479 |3
acetonitrile 2N bromophenyl)
cyclo-hexan-
4-one
o]
60 2-chloro-phenyl Cl 1-cyano-1-(2- | 275.2 1.87 |4
acetonitrile N chlorophenyl) | (M+
cyclo-hexan- | CH;CN
4-one +H")
o}
61 3-methoxy- o~ 1-cyano-1-(3- | 2291 431 |6
phenyl methoxyphen
acetonitrile N yl)cyclo-
hexan-4-one
o]
62 4-isopropyl- 1-cyano-1-(4- | 285.3 223 | 4
phenyl N isopropylphen | (M+
acetonitrile yl)cyclo- CH,CN
hexan-4-one | +H")
o}
63 2-methoxy- 0L 1-cyano-1-(2- | 230.2 381 |6
phenyl N methoxyphen
acetonitrile yl)cyclo-
hexan-4-one
0]
64 2-fluoro-phenyl F 1-cyano-1-(2- | 259.3 1.79 | 4
acetonitrile N fluorophenyl) | (M+
cyclohexan-4- | CH;CN
one +H%)
0]




10

15

Cl efh O, trans-64441- Am no-propyl)-4-
( 3- met hoxyphenyl ) -cycl o hexyl oxy]-7- chloro-2Hiso
W@ 008056100 1- one 441.2 2.65 2 18 10 HN 5 C PCT/ERE4R9/004421
SI trans-6-[4(Am no- phenyl met hyl ) - 4- (4-
fl uoro- phenyl)- cycl ohexyl oxy] -
7-chl oro-2H soquinolin-1- on&477.2 2.67 1 WD
2009/ 156100PCT/ EP2009/ 004421 94 Ex. No. |soqui-noline

1-Cyano-1-(2,4-difluorophenyl)cyclohexanone (65)
F
//N

0

Potassium t-butoxide (55 g, 489 mmol) was added to a stirred solution of 2,4-
difluorophenylacetonitrile (25 g, 163 mmol) and methyl acrylate (28.1 g, 29.4 mL, 326
mmol) in THF (475 mL) at room temperature. After one hour stirring, water (2.4 L) was
added and the mixture stirred for 2 hours at 68 °C. After cooling the mixture was
extracted with methyl tert butyl ether. After drying over sodium sulphate the organic
phase was evaporated to give 34.7 g of an orange oil which was purified by
chromatography on silica gel. Elution with ethyl acetate/heptane (5%:95% to
35%:65%) gave the desired product after evaporation as 19 g of a colourless
crystalline solid. R;= 3.84 min (Method 3). Detected mass: 236.3 (M+H").

The following cyclohexanones were prepared using the same procedure as described

for 65, starting from the respective phenylacetonitrils:

Comp. | Starting Product Chemical Name | [M+H"] | R{/ Method
No. compound [min]
66 3-bromo- Br 1-cyano-1-(3- 2781 |4.26 |18
phenyl bromophenyl)cy
acetonitrile //N clohexan-4-one




Pr oduct
HN 0 Cl th .
W R@WaAtF6168/cl 0 hexyl oxy] - 7-
425.3 3.33 6 20 10/ HNle C

Chem cal

Nane [ MrH+] R

fh O

Ami no- 3- net hyl - butyl ) - 4- phenyl - cycl ohexyl oxy] -

7-chl oro-2H-i so

qgui nol i n-1-

e 439.4

[mn] Meth-od 19 10
trans-64441- Am no- 2- net hyl propyl) - 4-

chl oro- 2H i so qui NnOPCHER20091604421
trans-6-[4-(1-

Comp. | Starting Product Chemical Name | [M+H'] [ R/ Method
No. compound [min]
67 2-bromo- Br 1-cyano-1-(2- 3022 (445 |6
phenyl Cij//"‘ bromophenyl)cy | (M+
acetonitrile clohexan-4-one | Na*)
O
68 Pyrid-2-yl N 1-cyano-1- 2011 (175 |1
acetonitrile M AN (pyrid-2-yl)cyclo
hexan-4-one
(0]
69 4-fluor-2- F 1-cyano-1-(4- 232.3 [4.02 |6
methylphenyl //N fluoro-2-
acetonitrile methylphenyl)
cyclohexan-4-
o) one
70 3,5-difluoro- F 1-cyano-1-(3,5- | 236.1 |4.02 |6
phenyl difluorophenyl)
acetonitrile . //N cyclohexan-4-
one
0]
71 3,4-difluoro- F 1-cyano-1-(3,4- [ 236.2 (398 (6
phenyl F difluorophenyl)
acetonitrile 2 cyclohexan-4-
one
o}
72 2-methyl 1-cyano-1-(2- 2143 (392 |6
phenyl N methylphenyl)
acetonitrile cyclohexan-4-
one
O




2.74 1 21 10 / HN 40/ C 410 0O |el
(Am no- phenyl net hyl ) - 4- phenyl - cycl o-

11 2 trans-6-[4-
hexyl oxy] - 7-

W@ Rpnss12H- i so qui nolin-1-one 458.2 2.78 1 22PGBEP20BiNI04421
0 C O

fl uor o- phenyl) -

cycl ohexyl ox%/é- 7-chloro-2Hiso
gquinolin-1-one 429.1 2.64 1

trans-6-[4-(1- Am no-1-nethylethyl)-4-(4-

Comp. | Starting Product Chemical Name | [M+H'] | R/ Method
No. compound [min]
73 2-trifluoro C|3F3 1-cyano-1-(2- 2841 [2.26 |20
methoxy 0 trifluoromethoxy
phenyl //N -phenyl)cyclo-
acetonitrile hexan-4-one
o
74 4-fluoro-3- o~ 1-cyano-1-(4- 248.2 |3.89 |6
methoxy F fluoro-3-
phenyl N methoxy-
acetonitrile phenyl)cyclo
hexan-4-one
o]
75 3-ethoxy /l 1-cyano-1-(3- 2443 1419 |6
phenyl o ethoxyphenyl)c
acetonitrile @ij/)l yclohexan-4-
one
o]
76 3-methoxy-4- o~ 1-cyano-1-(3- 2440 |453 |6
methylphenyi methoxy-4-
acetonitrile N methylphenyl)c
yclohexan-4-
I one
77 4-trifluoro (|3F3 1-cyano-1-(4- 2842 (436 |6
methoxy o trifluoromethoxy
phenyl //N -phenyl)
acetonitrile cyclohexan-4-
one
0]




WO 2009/ 156100PCT/ EP2009/ 004421 95 Ex. No.

| soqui - nol i ne Product Chemi cal Nanme [ MrH+] Rl [ m n]
WORWPAIOR®3 38 HN cl cis-6-[4-(1- PCT/EP2009/004421

Am nocycl opropyl)-4- (2-fluorophenyl)-cyclo

hexyl oxy] - 7- chl oro-2H1i so qgi7nol in-1-one 427 3.29 8

cis-4-Hydroxy-1-(4-fluoro-phenyl)-cyclohexanecarbonitrile (13)

5 20 g of 1-(4-Fluoro-phenyl)-4-oxo-cyclohexanecarbonitrile (12) were dissolved in 300
mL of dry ethanol and cooled to -20°C. 3.83 g of sodium borohydride were added and
the mixture was allowed to slowly warm to room temperature. When conversion was
complete, 150 mL of water were added and the pH was adjusted to 2 by addition of 2N
hydrochloric acid. The mixture was extracted with ethyl acetate three times and the

10 combined organic layer was extracted with brine, dried over magnesium suphate and
evaporated to dryness. The resulting residue was crystallized from n-heptanes:ethyl
acetate to give 11.9 g of the desired product. R;= 2.78 min (Method 1). Detected mass:
220.1 (M+H").

15 cis-4-(tert-Butyl-dimethyl-silanyloxy)-1-(4-fluoro-phenyl)-cyclohexane-carbonitrile (78)

30 g of cis-4-Hydroxy-1-(4-fluoro-phenyl)-cyclohexanecarbonitrile (13) were dissolved
20 in 350 mL of dry dichloromethane. 39.8 mL of 2,6-lutidine were added and the mixture
was cooled to 0°C. 37.7 mL of tert.-butyldimethylsilyl trifluoromethansulfonate were
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24 38 HN 10 jk

WO 2009/156100 PCT/EP2009/004421

78

added and the mixture was stirred at room temperature overnight. The reaction mixture
was diluted with dichloromethane, extracted twice with water, 0.1N hydrochloric acid
and once with saturated sodium bicarbonate and brine, dried over magnesium
sulphate, evaporated to dryness and purified by silica gel chromatography to give 43.8
g of the desired product. Ry= 3.21 min (Method 12). Detected mass: 334.2 (M+H").

cis-4-(1-amino-propyl)-4-(4-fluoro-phenyl)-cyclohexanol (14)

Under argon, 2 g of cis-4-hydroxy-1-(4-fluoro-phenyl)-cyclohexanecarbonitrile (13)
were dissolved with cooling in a 1M solution of ethyl magnesium bromide in THF (or
diethyl ether, alternatively). The reaction mixture was refluxed for 14h, cooled to room
temperature and diluted with 600 mL of THF. The mixture was quenched by addition of
a minimal amount of methanol, filtered over celite and evaporated to dryness. The
resulting foam was dissolved in 300 mL of ethanol and 690 mg of sodium borohydride
were added portionwise under cooling. The mixture was allowed to stir until the
reaction was complete, evaporated to dryness and the resulting residue was
partitioned between 1N aqueous HCI and ethyl acetate. The organic layer was
extracted once with 1N HCI and the combined aqueous layers were washed with ethyl
acetate and subsequently adjusted to pH 12 by addition of 5N sodium hydroxide
solution. The aqueous layer was extracted twice with dichloromethane, the combined
dichloromethane layers were washed with brine, dried over sodium sulphate and
evaporated to give 1.72 g of the desired product. R;=2.25 min (Method 1). Detected
mass: 252.2 (M+H").

Alternatively, 14 can be obtained employing 78 in a similar reaction:
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W NH2 cis-644-(1- Am no-ethyl)-4- phenyl-cyclo

hexyl oxy] -7- chl oro-2Hiso quinolin-1-one 397 3.19 8
WQ@200385¢#¢0 110 ci 4l k cis-644-(1- PCT/EP2009/004421

Anmi no- 1- net hyl et hyl ) - 4- phenyl cycl o- hexyl oxy] -

7-chl oro-2Hiso quinolin-1- 095 411 0.62 7

18.3 g of 78 were dissolved in 183 mL of dry toluene and 36.6 mL of a solution of ethyl
magnesium bromide (3M in diethylether) were added. The mixture was stirred at 80°C
for 16h, diluted with THF, cooled to 5°C and quenched by addition of a few mL of
ethanol. The mixture was filtered over celite, the solution evaporated to dryness and
the residue was taken up in 100 mL of ethanol. 4.15 g of sodium borohydride was
added portionwise and stirring was continued overnight. The mixture was evaporated
to dryness, the mixture was taken up in dichloromethane and extracted with 2N HCI
and brine. The organic layer was evaporated, the residue was taken up in methyl
tert.butyl ether and extracted several times with 2N HCI. The combined HCI layers
were adjusted to pH 12 by addition of 5N sodium hydroxide and extracted with
dichloromethane. The dichloromethane layer was dried over MgSQO4 and evaporated to

give 13.0 g of the desired product.

cis-4-(1-Amino-1-methyl-ethyl)-4-(4-fluoro-phenyl)-cyclohexanol (79)

300 mg of 78 were dissolved in 10 mL of dry diethyl ether. Then, 0.3 mL of methyl
magnesium bromide (3M in diethyl ether) were added. The mixture was cooled to 0°C
and 0.85 mL of a solution of methyl lithium (1.6 M) were added. After 1h, 255 mg of
titanium(lV) isopropoxide were added. 10 minutes later 1.4 mL of a solution of methyl
lithium (1.6 M) in diethylether were added. The mixture was stirred overnight. Then
5mL of 2N sodium hydroxide were added slowly at 0 °C, 30 mL of methyl tert.butyl
ether were added and the NaOH layer was extracted several times with methyl
tert.butyl ether. The combined organic layer was dried and evaporated.The resulting
residue was dissolved in 5 mL of methyl tert.butyl ether, cooled to 0 °C and 5 mL of 2N
hydrochloric acid were added. Stirring was continued overnight, the ether layer was
extracted again with 2N hydrochloric acid and the combined aqueous layer was cooled

to 0°C and 4 mL of 5N sodium hydroxide solution were added. The aqueous layer was
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26 38/ HNO O H2N Cl cis-6-(4-[am no (cycl opropyl)
nmet hyl ] - 4phenyl - cycl o- hexyl }oxy)-7- chloro-2H i so

W@ 008056100 1- one 423 5.10 9 27 10 HN 401 C . 4RQI/RPR09/004421
Ci s-6-[4-(1- Am no-propyl)-4-
(4-isopropyl phenyl)-cycl o hexyl oxy]-7- chloro-2Hiso
453.2 1.20 5 WD 2009/ 15610 / EP2009/ 004421 96

extracted several times with dichloromethane, the combined dichloromethane layers
were dried and evaporated to give 80 mg of the desired product. R;= 2.33 min (Method
3). Detected mass: 217.2 (M+H")

8-(4-Fluoro-phenyl)-1,4-dioxa-spiro[4.5]decane-8-carbonitrile (15)

F
N
0" o
L |

15 g of 1-(4-Fluoro-phenyl)-4-oxo-cyclohexanecarbonitrile (12) were dissolved in 500
mL of toluene, then 900 mg of p-toluene sulfonic acid were added and the reaction
mixture was heated in a Dean-Stark apparatus for 6h. The mixture was allowed to cool
to room temperature and washed twice with saturated aqueous sodium bicarbonate
solution and brine, dried over magnesium sulphate and evaporated to dryness to yield
17.9 g of the desired product. R;= 1.47 min (Method 5). Detected mass: 262.2 (M+H").

{1-[8-(4-Fluoro-phenyl)-1,4-dioxa-spiro[4.5]dec-8-yl]-butyl}-carbamic acid tert-butyl
ester (16)
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Ex. No. Isoqui- noline Product Chem cal Nanme [ Mrl-11
Rt/ [mn] Meth-od gui nol i n-1-one 28 10 HN 10

W@ R009/15H20 Cci s- 644- (1- Am no-propyl)-4- (3-net hBXI/EP2009/004421
phenyl ) -cycl o hexyl oxy]-7- chloro-2Hiso
qui nol i n-1-one 81

1.5 g of 8-(4-Fluoro-phenyl)-1,4-dioxa-spiro[4.5]decane-8-carbonitrile (15) were
dissolved in 2.9 mL of a 2M solution of propylmagnesium chloride in diethylether. The
mixture was heated under reflux overnight. Another equivalent of propylmagnesium
chloride solution was added and heating was continued for another day. The mixture
was diluted by diethyl ether (THF could be used alternatively) and a minimal amount of
saturated sodium sulphate solution was added. The mixture was filtered over celite
and the precipitate was washed with diethyl ether. 490 mg of sodium borohydride was
added to the combined organic layer and the mixture was allowed to stir until
conversion was complete. A mixture of 2N HCI, brine and water (1:3:6) was added.
The phases were separated, the organic layer was extracted twice with the mixture of
2N HCI, brine and water (1 :3:6)'. The combined aqueous layer was adjuéted'to alkaline
pH by addition of 2M sodium hydroxide solution and extracted twice with
dichloromethane. The combined dichloromethane layer was washed with brine, and
dried over sodium sulphate.

5 mL of triethylamine and 5.86 g of di-tert.-butyl dicarbonate were added to the
dichloromethane layer and the mixture was stirred at room temperature overnight. The
mixture was washed with 1N sodium hydroxide, a mixture of 2N hydrochloric acid,
brine and water (1:3:6) and brine, dried over sodium sulphate and evaporated to
dryness. The crude product was purified by silica gel chromatography (heptanes: ethyl
acetate) to give 1.22 g of the desired product. R;= 5.18 min (Method 3). Detected
mass: 815.4 (2M+H").

{1-[1-(4-Fluoro-phenyl)-4-oxo-cyclohexyl]-butyl}-carbamic acid tert-butyl ester (17)
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441.2 1.07 5 29 10 HN 40 C [PBr NH2
Ci s-644-(1- Am no-propyl)-4- (3-bronophenyl)-cyclo

wWheoogh sy - 7- chl oro-2H i so qui nol i n- 1- one 503PQT/EPBA9/@4421
30 10 HN o /10 C , NH2
Ci S-6-[ 4- (1Am no- 2- et hyl propyl ) -4-(4- fluoro-phenyl)-
cycl ohexyl oxy] - 7-chl oro- 2H&bqui nol i n-1- one 443.2
2.66 1 31 10 /

1.22 g of {1-[8-(4-fluoro-phenyl)-1,4-dioxa-spiro[4.5]dec-8-yl]-butyl}-carbamic acid tert-
butyl ester (16) were dissolved in 42 mL of acetone and 3 mL of 1N hydrochloric acid
were added. The mixture was stirred at room temperature until conversion was
complete. 40 mL of saturated aqueous sodium bicarbonate solution were added and
the reaction mixture was extracted with ethyl acetate three times. The combined
organic layer was extracted with brine, dried over sodium sulphate and evaporated to
dryness to give 966 mg of crude (17), that was sufficiently pure for further conversion.
R;= 1.72 min (Method 5). Detected mass: 308.2 (M-Isobutene+H").

trans-{1-[1-(4-Fluoro-phenyl)-4-hydroxy-cyclohexyl]-butyl}-carbamic acid tert-butyl
ester (18)

LI

OH

0.97 g of {1-[1-(4-Fluoro-phenyl)-4-oxo-cyclohexyl]-butyl}-carbamic acid tert-butyl ester
(17) were dissolved in 14 mL of ethanol and 119 mg of sodium borohydride were
added at -20°C. The mixture was allowed to warm to room temperature and stirred
overnight. The mixture was evaporated, the residue was dissolved in ethyl acetate and
washed twice with 2N hydrochloric acid and once with brine. The organic layer was
dried over sodium sulphate and evaporated to dryness to give the crude product, that
was purified by silica gel chromatography (heptanes:ethy! acetate) to give 619 mg of
(18). R¢= 3.46 min (Method 1). Detected mass: 366.3 (M+H").
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HNO C . * trans-6-[4-(1- am no-propyl)-4-

(4-fl uorophenyl)-cycl o hexyl oxy]-7- chloro-2H1iso
wQ@eionasdime 1- one 429.2 2.57 1 WO PCT/EP2009/004421

2009/ 156100PCT/ EP2009/ 004421 97 Ex. No. Isoqui-noline

Product Chem cal Nane [MtH+] RI [min] Meth-od 32 38

HNlel 41 . 83

trans-4-(1-Amino-butyl)-4-(4-fluoro-phenyl)-cyclohexanol (19)

619 mg of trans-{1-[1-(4-Fluoro-phenyl)-4-hydroxy-cyclohexyl]-butyl}-carbamic acid
tert-butyl ester (18) were dissolved in 2 mL of isopropanol and 2 mL of 2N aqueous
hydrochloric acid were added. The mixture was stirred overnight. Water was added
and the isopropanol was removed in vacuo. The residue was taken up in water and
lyophilized for another two times to give 1.64 g of (19) as the hydrochloride.

R¢= 2.27 min (Method 1). Detected mass: 266.2 (M+H").

[1-Methyl-1 -(4—oxo—cyclohéxyl)—ethyl]—carbamic acid tert-butyl ester (20)

N\([)]/O\'<

A suspension of commercial anhydrous cerium chloride (ABCR, 8.8 g) in anhydrous
THF (62 mL) was heated for 4h at 60°C under vigourous stirring. The slurry was
cooled to room temperature and treated with 3g of 4-cyanocyclohexanone cyclic
ethylene acetal. After cooling to -20°C, 35 mL of a 1.5 M solution of MeLi'LiBr in diethyl
ether were added dropwise. The mixture was allowed to stir for 1h at -10 °C, then 20

mL of THF were added and the reaction was quenched by addition of concentrated
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Cl trans-6-[4-(1- am no-propyl)-4- phenyl)-
cycl ohexyl oxy] - 7-chl oro-2Hi soqui nolin-1- one 411.2
wQ@2@9/136186 10 / HN O CI NH2 cis-6-[4-(1- PCT/EP2009/004421
Am no- propyl)-4- pyridin-2-ylcycl ohexyl oxy] -
7-chl oro- 2H soqui nolin-1- one 412.2 1.77 13 56 10 /
HN 40/ Cl * NH2 cis-64441- A4 no-propyl) - 4-
(2, 4-di fl uorophenyl)- cycl ohexyl oxy] -
7-chl oro- 2Hi soqui nolin-1- one 447.1
NH4OH (10 mL) over 10 min. The mixture was allowed to warm to room temperature,

stirred for 30 min, diluted with methyl tert. butyl ether and then filtered. The filter cake
was rinsed several times with methyl tert. butyl ether. The combined filtrates were then
concentrated in vacuo.

The crude product was dissolved in dichloromethane and extracted twice with 0.1N
HCI. The combined HCI layers were washed with dichloromethane, cooled and the pH
was adjusted to 12 by addition of 5 N sodium hydroxide solution. The aqueous layer
was extracted twice with dichloromethane. The dichloromethane layers were
combined, washed with brine, and dried over sodium sulphate.

1.82 g of triethylamine and 2.74 g of di-tert.-butyl dicarbonate were added. The mixture
was stirred for two days at room temperature, washed with 1N sodium hydroxide
solution, twice with 0.1 N hydrochloric acid and water, and once with brine, dried over
sodium sulphate and evaporated to dryness to give 3.0 g of crude product.

The crude product was dissolved in 100 mL of acetone and 10 mL of 1N HCI were
added and stirred at room temperature. Additional HCIl was added and stirring was
continued until conversion was complete. Sodium hydroxide solution and methyl-tert.-
butyl ether was added, the aqueous layer was separated and extracted with methyl-
tert.-butyl ether. The combined ether layers were dried over sodium sulphate and
evaporated to dryness to give 2.4 g of (20). R= 3.08 min (Method 1). Detected mass:
256.2 (M+H%).

[1-Methyl-1-(4-hydroxy-cyclohexyl)-ethyl]-carbamic acid tert-butyl ester (21)

OH
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1.84 12 57 10 HN SO0 Cd H2
Ci s-6-[4-(1Am no-propyl)-4- (4-fluoro-2-

woreaobgtseiphenyl ) cycl ohexyl oxy] - PCT/EP2009/004421
7-chl oro- 2H soqui nolin-1- one 443.1 1.89 12 WO
2009/ 156100PCT/ EP2009/ 004421 98 Ex. No. |soqui-noline
Product Chemical Name [ MFH+]8RI [ i n]

2.91 g of [1-Methyl-1-(4-oxo-cyclohexyl)-ethyl]-carbamic acid tert-butyl ester (20) were
dissolved in 60 mL of ethanol and 473 mg of sodium borohydride were added at -20°C.
The mixture was allowed to warm to room temperature and stirred for 3.5h. The
mixture was evaporated, the residue was dissolved in ethyl acetate and washed twice
with 2N hydrochloric acid and once with brine. The organic layer was dried over
sodium sulphate and evaporated to dryness to give 2.74 g of (21). R= 1.27 min
(Method 5). Detected mass: 194 (M-Isobutene-H,O+H?").

4-(1-Amino-1-methyl-ethyl)-cyclohexanol (22)

NH

2

OH

580 mg of [1-Methyl-1-(4-hydroxy-cyclohexyl)-ethyl]-carbamic acid tert-butyl ester (21)
were dissolved in 10 mL of isopropanol and 10 mL of 2N hydrochloric acid were
added. The mixture was stirred overnight. Water was added and the isopropanol was
removed in vacuo. The residue was taken up in water and lyophilized for another two
times from water to give 515 mg of (22) as the hydrochloride.

R;= 0.18 min (Method 5). Detected mass: 158.2 (M+H").

Example 1: cis-6-[4-(1-Amino-propyl)-4-(4-fluoro-phenyl)-cyclohexyloxy]-7-chloro-2H-

isoquinolin-1-one

a) cis-1-[4-(7-Chloro-1-methoxy-isoquinolin-6-yloxy)-1-(4-fluoro-phenyl)-cyclohexyl]-
propylamine (23)



10

15

Meth-od 58 10 HNle C O NH2 ci s-644-(1-
Am no- propyl)-4- (3,5-difluoro- phenyl)-
W@ ywhosany | oxy] - 7-chl oro-2Hi soqui nol i n-1- onePABEPL09/004421
1.86 12 59 10 0O HN C 10 NH2 cis-6-[4-(1-
Am no- propyl)-4- (3,4-difluorophenyl)-cyclo
hexyl oxy]-7- chl oro-2H soqui 8| i n-1- one 447.1 12 1.87

NH,
= 0
Na |
Ci
_0

1.7 g of cis-4-(1-Amino-propyl)-4-(4-fluoro-phenyl)-cyclohexanol (14) were dissolved
under argon in 50 mL of dry dimethyl acetamide. 513 mg of sodium hydride (95%)
were added portionwise under cooling and the mixture was allowed to stir for 10
minutes. 1.57 g of 7-Chloro-6-fluoro-1-methoxy-isoquinoline (10) were added and the
mixture was heated at 50 °C for 3h. Stirring was continued overnight at room
temperature. The reaction mixture was cooled in an ice bath and 50 mL of water were
added carefully. The mixture was extracted four times with
dichloromethane:isopropanol (3:1) and the combined organic layer was washed three
times with water and once with brine, dried over sodium sulphate and evaporated to
dryness. Water was added and the mixture was lyophilized. The crude product was
subjected to silica gel chromatography (dichloromethane:methanol) to give 1.66 g of
the desired product. R;= 3.45 min (Method 1). Detected mass: 443.2 (M+H").

b) cis-6-[4-(1-Amino-propyl)-4-(4-fluoro-phenyl)-cyclohexyloxy]-7-chloro-2H-

isoquinolin-1-one (Example 1)

NH

HN
Cl
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10 HNlei C 1.1 NH2 cis-644-(1- Am no-propyl)-4-

o-tol yl - cycl ohexyl oxy]- 7-chl oro-2H soqui nolin-1- one
Wa2891561082 12 61 10 O HN O ci .,CNFI2 S 0 cPGFBEN4Y004421

Am no- propyl)-4- (2-trifluoro nmethoxy- phenyl) -

cycl ohexyl oxy] - 7-chloro-2Hiso quinolin-1-one 495.2

1.97 12 WD 2009/ 156100PCT/ &P2009/ 004421 99

1.66 g of cis-1-[4-(7-Chloro-1-methoxy-isoquinolin-6-yloxy)-1-(4-fluoro-phenyl)-
cyclohexyl]-propylamine (23) were dissolved in 16 mL of a mixture of isopropanol and
1N hydrochloric acid (1:1) and heated in a microwave oven for 20 minutes at 120°C.
Water was added, the isopropanol removed in vacuo and the remaining solution was
lyophilized. The residue was taken up in water and lyophilized for another two times
from water to give 1.64 g of the desired product Example 1 as the hydrochloride. R;=
2.67 min (Method 1). Detected mass: 429.2 (M+H").

Example 2: cis-6-[4-(1-Amino-cyclopropyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-

isoquinolin-1-one

a) cis-1-[4-(1-Benzyloxy-7-chloro-isoquinolin-6-yloxy)-1-phenyl-cyclohexyl]-
cyclopropylamine (24)

To a solution of dry cis-4-(1-aminocyclopropyl)-4-phenyicyclohexanol (4, 0.2 g, 0.75
mmol) in anhydrous N,N-dimethylacetamide (56 mL) at 0°C was added portionwise
sodium hydride (60% in mineral oil, 0.12 g, 3 mmol). The reaction mixture was stirred
for 10 min at room temperature, 1-(benzyloxy)-7-chloro-6-fluoroisoquinoline (38, 0.28
g, 0.97 mmol) was then added and stirring was continued overnight. The suspension
was poured onto ice, the resulting precipitate was filtered and dried. The crude product
was purified by chromatography on silica gel (eluting with 0 to 5 % methanol in
dichloromethane containing 1% ammonia) to yield 0.252 g of the desired product. R; =
6.21 min (Method 9). Detected mass: 499 (M+H").



10

15

20

Ex. No. Isoqui- noline Product Chem cal Nanme [ MrH+]

Rt/ [mn] Meth-od 62 10 ..--HN5 0C S NH
WQ@RMWIBIAANL- Ami no- propyl)-4- (4-fluoro-3- net hBKEP2009/004421

phenyl ) - cycl ohexyl oxy]- 7-chloro-2Hiso

qui nolin-1-one 459.3 1.28 168863 10 HN

b) cis-6-[4-(1-Amino-cyclopropyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-

one (Example 2)

HN

To a solution of cis-1-[4-[[7-chloro-1-(phenylmethoxy)-6-isoquinolinylJoxy]-1-
phenylcyclohexyl]-cyclopropanamine (24, 0.24 g, 0.48 mmol) in isopropanol (2.5 mL)
was added a solution of 4N aqueous hydrochloric acid (2.5 mL, 10 mmol) followed by
2.5 mL of isopropanol, 2.5 mL of 4N aqueous hydrochloric acid (10 mmol) and
eventually 2.5 mL of methanol. The resulting suspension was stirred overnight,
evaporated under reduced pressure and co-evaporated with a methanol/toluene
mixture. The crude product was triturated with methanol/diethyl ether to afford 0.18 g
of the title compound as its hydrochloride. R; = 4.83 min (Method 9). Detected mass:
409 (M+H").

Example 3: cis-6-{[4-(1-aminopropyl)-4-phenylcyclohexyl]oxy}-7-chloro-2H-isoquinolin-
1-one

a) cis-1-(4-{[1-(benzyloxy)-7-chloroisoquinolin-6-ylJoxy}-phenylcyclohexyl)-

propanamine (25)




10

15

20

25

4101 CI 40 N H2 cis-64441- Am no-propyl)-4-
(3- et hoxy- phenyl)- cycl ohexyl oxy] -
wQ@ 20185100 2H soqui nol i n-1- one 455.3 1.24 16 GECT/OP1bY/@4421

osda Jj...... NH2 cis-64441- Ami no-propyl)-4-

(3- met hoxy-4- net hyl - phenyl ) cycl ohexyl oxy] - :

7-chl oro-2H isoquinolin-1- &he 438.2 (MrH+ - NH3) 3.69

3 65 52
To a solution of cis-4-(1-aminopropyl)-4-phenylcyclohexanol (6, 0.39 g, 1.48 mmol) in
anhydrous N,N-dimethylacetamide (10 mL) was added portionwise sodium hydride
(60% in mineral oil, 0.24 g, 5.92 mmol). The reaction mixture was stirred for 10 min at
room temperature, then 1-(benzyloxy)-7-chloro-6-fluoroisoquinoline (38, 0.42 g, 1.48
mmol) was added and stirring was continued for 72 hours. The suspension was poured
onto ice, the resulting aqueous layer was extracted with chloroform. The organic layers
were dried over sodium sulphate, filtered and concentrated under reduced pressure.
The crude product was purified by chromatography on silica gel (eluting with 0 to 10 %
methanol in dichloromethane) to yield 0.604 g of cis-1-(4-{[1-(benzyloxy)-7-
chloroisoquinolin-6-ylJoxy}-1-phenylcyclohexyl)propanamine (25). Ry = 4.18 min
(Method 8). Detected mass: 501 (M+H").

b) cis-6-{[4-(1-aminopropyl)-4-phenylcyclohexylloxy}-7-chloro-2H-isoquinolin-1-one
(Example 3)

HN

To a solution of cis-1-(4-{[1-(benzyloxy)-7-chloroisoquinolin-6-ylJoxy}-1-
phenylcyclohexyl)propanamine (25, 0.604 g, 1.21 mmol) in isopropanol (6.3 mL) was
added a solution of 1N aqueous hydrochloric acid (7 mL, 7 mmol). The resulting
suspension was stirred overnight and evaporated under reduced pressure. The crude
product was purified by reversed phase column chromatography (eluting with O to 30%
CH3CN in water) to afford the titie compound (0.32 g). Ry = 5.00 min (Method 9).
Detected mass: 411 (M+H").

The following examples were prepared in a similar fashion as described for Example 1,

starting from a suitably protected isoquinolinone and the respective aminoalcohol.



HN 401 la F cis-644-(1- Am no-propyl)-4-

(3, 4-difluorophenyl)-cycl o hexyl oxy]-7-
WOorgaopAt3i612Hi soqui nol i n-1- one 427.2 1.38 10 W®PCT/EP2009/004421
2009/ 156100PCT/ EP2009/ 004421 100 Ex. No. Isoqui-noline

Product Chem cal Nanme [MtH+] Rd [min] Meth-od 66 50
HN( 101 O cis-644-(1- Ami no- #bpyl) - 4-
(3, 5-di fluorophenyl) -
cycl ohexyl oxyl - 7-fl uor o- 2H i soqui nol i n- 1-
Aminoalcohols were synthesized from the corresponding benzonitriles and grignard

reagents: trans-aminoalcohols were obtained in a similar fashion as described in the
reaction sequence to yield (19), cis-aminoalcohols were obtained in a similar fashion
as described in the reaction sequence to yield (14). Dimethylated aminoalcohols were
obtained in a similar fashion as described for (22). All described products were

obtained as the hydrochloride salts.

Ex. Isogw- Product Chemical Name | [M+H’] R.t/ Meth-
No. | noline [min] | od

cis-6-[4-(1-
Amino-butyl)-4-
phenyl-cyclo

NH,
4| 10 hexyloxy}-7- 4252 | 261 | 1
(o) chloro-2H-
/ - - .
Hh@@ isoquinolin-1-
Ci
(0]

one

F cis-6-[4-(1-
Amino-butyl)-4-
(4-fluoro-

© NH phenyl)-cyclo-
5| 10 * | hexyloxy}-7- 4432 | 266 | 1
Z % chloro-2H-
oo
0O

isoquinolin-1-

one

Br cis-6-[4-(1-Amin-
propyl)-4-(4-
bromo-phenyl)-

6 10 QS\(NHZ cyelo hexylowyk 4891 | 269 | 1
7-chloro-2H- ) )
= 0 isoquinolin-1-
HF‘QCE one
Cl

0]




one 431.2 1.36 10 67 51 HN 40 40 ci s-644-(1-
Am no- propyl)-4- (3, 4-difluorophenyl)-cyclo
Whaoopnsedyd - 7- f1 uor o- 5- net hyl - 2H i soqui nol i n- 1PGFEP2009/004421
445.3 0.98 11 68 54 HN 10 cis-644-(1-
Am no- propyl)-4- (3,5-difluorophenyl)-cyclo
hexyl oxy] - 7- met hoxy- 2Hi soqu®hol i n-1- one 443.3 0. 96
11 69 10 ./ HNel d Oh

Ex.
No.

Isoqui-
noline

Product

Chemical Name

[M+H]

Ry
[min]

Meth-
od

10

cis-6-[4-(1-
Amino-propyl)-4-
(2-bromo-
phenyl)-cyclo
hexyloxy]-7-
chloro-2H-
isoquinolin-1-

one

489.1

2.64

10

cis-6-[4-(1-
Amino-propyl)-4-
(4-trifluoro
methyl-phenyl)-
cyclo-hexyloxy]-
7-chloro-2H-
isoquinolin-1-

one

479.2

2.74

10

cis-6-[4-(1-
Amino-propyl)-4-
(2-fluoro-
phenyl)-cyclo
hexyloxy]-7-
chloro-2H-
isoquinolin-1-

one

429.2

2.52

10

10

cis-6-[4-(1-
Amino-propyl)-4-
(2-chloro-
phenyl)-
cyclohexyloxy]-
7-chloro-2H-iso
quinolin-1-one

4451

2.71




N H2 cis-644-(1- Am no-propyl)-4- (2-methoxyphenyl)..

cycl ohexyl oxy] - 7-chloro-2H i soqui nolin-1- one 441.2
wQ@2@8/13@800 WO 2009/ 156100PCT/ EP2009/ 004421 101 EXI/ERRS09/004421

| soqui - noline Product Chem cal Name [ M+1-11 Rt/

[mi Meth-od 70 10 HN le 0192

Ex. | Isoqui- Product Chemical Name | (m+H7 | Y | Meth-
No. | noline [min] | od

cis-6-[4-(1-
Amino-propyl)-4-
phenyl-
cyclohexyloxyl- | 3912 | 256 | 1
7-methyl-2H-iso

quinolin-1-one

11 39

trans-6-[4-(1-
Amino-butyl)-4-
(4-fluoro-
phenyl)-
cyclohexyloxy]- 443.2 | 2.63 1
7-chloro-2H-

isoquinolin-1-

12| 38

one

trans-6-[4-(1-
Amino-ethyl)-4-
(4-fluoro-
phenyl)-
cyclohexyloxy]-
7-chloro-2H-

isoquinolin-1-

13 38 415.2 | 2.48 1

one

trans-6-[4-(1-
Amino-butyl)-4-
phenyl-
cyclohexyloxyl- | 1oe5 | 067 | 1
7-chloro-2H-

isoquinolin-1-

14 38

one




FIN Onet hoxy- N12 cis-644-(1- Am no-propyl)-4-
(4-trifluoro- phenyl)- cycl ohexyl oxy] -

W@ 20018560 2H soqui nol i n-1- one 495.2 2.32 14 7HCTEP2009/004421
Chloro -6- fluoro- isoqui noline N/ WC F
Chl or oi soqui nol i n-6- yl oxy)-1-(3,4- difluoro-phenyl)-
cycl ohexygpropyl amine 431.39828 2 72 46 N\ O

i- . R/ | Meth-
Ex. Iso_qm Product Chemical Name | [M+H"] ! eth
No. | noline [min] | od

F cis-6-[4-(1-
Amino-ethyl)-4-
(4-fluoro-
NH phenyl)-cyclo-
15 38 2 4152 | 2.48 1
hexyloxy]-7-
chloro-2H-iso

quinolin-1-one

trans-6-[4-(1-
Amino-propyl)-4-
(3-bromo-

phenyl)-cyclo 489.2 | 277 | 2
hexyloxy]-7-
chloro-2H-iso

16 10

quinolin-1-one

trans-6-[4-(1-
Amino-propyl)-4-
(3-methoxy-
phenyl)-cyclo 4412 [ 265 | 2
hexyloxyl-7-
chloro-2H-iso

17 10

quinolin-1-one

trans-6-[4-
(Amino-phenyl-
methyl)-4-(4-
fluoro-phenyl)-
cyclohexyloxyl]-
7-chloro-2H-

isoquinolin-1-

18 10 4772 | 2.67 1

one




/10 F cis-1-[4-(7- Brono-iso quinolin-6-
yl oxy)-1-(3,4- difluoro-phenyl)- cycl ohexyl]-

WQROPISEM ne 475.3 2.34 2 73 44 N\ / Ci s- IPCIERBIF004421

Di fl uor o- phenyl) - 4-(5, 7-di met hyl i soqui nol i n- 6-

yl oxy)- cycl ohexyl F propyl am ne 425.3 0.87 11 WO
2009/ 156100PCT/ EP2009/ 0044284102 Ex. No. Isoqui -
nol i ne

Ex.
No.

|SOF]U|- Product Chemical Name [M+H+] Rt/ Meth-
noline [min] | od

19

trans-6-[4-(1-
Amino-2-methyl-
propyl)-4-
phenyl-cyclo 4253 | 3.33 6
hexyloxy]-7-
chloro-2H-iso

10

quinolin-1-one

20

trans-6-[4-(1-
Amino-3-methyl-
butyl)-4-phenyl-
cyclohexyloxy]- 4394 | 2.74 1
7-chloro-2H-iso

10

quinolin-1-one

21

trans-6-[4-
(Amino-phenyl-
methyl)-4-
phenyl-cyclo- 4582 | 2.78 1
hexyloxy]-7-
chloro-2H-iso

10

quinolin-1-one

22

trans-6-[4-(1-
Amino-1-methyl-
ethyl)-4-(4-
fluoro-phenyl)-
cyclohexyloxy}-
7-chloro-2H-iso

38 4291 | 2.64 1

quinolin-1-one




Pr oduct Chem cal Name [ MtHt+] Rt/ [mn] Meth-od 74 43
NO is cis-1-[1-(3,5- Difluoro-phenyl)-

Wa@2q0945410r o- 5- net hyl - i soqui nol i n-6- yl oxy) - PCT/EP2009/004421
cycl ohexyl i propylam ne 429.3 1.30 10 75 45 N\ 0 /

95

Ry Meth-
[min] | od

Ex. | Isoqui-

. Product Chemical Name | [M+H"]
No. | noline

F cis-6-[4-(1-
\© Amino-
y O—<_——>><] cyclopropyl)-4-
N (2-fluoro-
0]

23| 38 |H a  HN 427 | 329 | 8

phenyl)-cyclo
hexyloxy]-7-
chloro-2H-iso

quinolin-1-one

cis-6-[4-(1-
Amino-ethyl)-4-
phenyl-cyclo
hexyloxy}-7-
chloro-2H-iso

24 38 397 | 3.19 8

quinolin-1-one

cis-6-[4-(1-
Amino-1-methyl-

ethyl)-4-phenyl-

25 38 411 0.62 7

cyclo-hexyloxy]-
7-chloro-2H-iso

quinolin-1-one

cis-6-(4-[amino
(cyclopropyl)
methyl]-4-
phenyl-cyclo- 423 5.10 9
hexyl}oxy)-7-
chloro-2H-iso

26 | 38

quinolin-1-one

cis-6-[4-(1-
Amino-propyl)-4-

(4-isopropyl-

27 10 4532 | 1.20 5

phenyl)-cyclo

hexyloxy}-7-
chloro-2H-iso




$ F cis-1-[1-(3,4- Difluoro-phenyl)-
4-(7-fluoroi soquinolin-6- yloxy)- cycl ohexyl]-

WQRrWpASEN ne 415.3 2.24 2 76 7- Chlor o0-6- PCT/EP2009/004421
fluoroisoqui noline N\ 0/ a cis-1-[4-(7-
Chl or oi soqui nol i n-6- yloxy)-1-(3,5- difluoro-phenyl)-
cycl ohexynpropyl ami ne 431.1 9620 10 77 10 HN 1101 O ci
NH2 .

Ex. Isoguu- Product Chemical Name | [M+H"] R.t/ Meth-
No. | noline [min] | od

quinolin-1-one

cis-6-[4-(1-
Amino-propyl)-4-
(3-methoxy)-
phenyl)-cyclo 4412 | 1.07 5
hexyloxy]-7-
chloro-2H-iso

28 10

quinolin-1-one

cis-6-[4-(1-
Amino-probyl)-4-
(3-bromo-
phenyl)-cyclo 503.1 | 1.34 5
hexyloxy]-7-
chloro-2H-iso

29 10

quinolin-1-one

cis-6-[4-(1-
Amino-2-methyl-
propyl)-4-(4-
fluoro-phenyl)-
cyclohexyloxy]-
7-chloro-2H-

isoquinolin-1-

30 10 4432 | 2.66 1

one

trans-6-[4-(1-
amino-propyl)-4-
(4-fluoro-
phenyl)-cyclo
hexyloxy]-7-
chloro-2H-iso

=
HN o quinolin-1-one

31 10 4292 | 2.57 1




Ci S-6-[4-(1- Am no-1-nethylethyl)-4-(4-
fluoro-phenyl)- cycl ohexyl oxy] -
W@ 20b118mee 2H soqui nol in-1- one 431.3 0.70 15 REI/EP2009/004421
2009/ 156100PCT/ EP2009/ 004421 103 Ex. No. Isoqui -
nol i ne Product Chem cal Name [ MtHt] Rt/ [m n] Met h-od
78 55 L, )111 , 0i3 . 0 E9¢is-6-[4-(1-
Am no- propyl)-4- (3,5-difluorophenyl)- cycl ohexyl oxy] -
4-benzyl-7- chl oro-2H soqui nolin-1-

Ex. | Isoqui- Product Chemical Name | [M+H7] | R/ | Meth-
No. | noline [min] | od

trans-6-[4-(1-
amino-propyl)-4-
phenyl)-
cyclohexyloxy]- 411.2 | 2.69 1
7-chloro-2H-

isoquinolin-1-

32| 38

one

cis-6-[4-(1-
Amino-propyl)-4-
pyridin-2-yl-

isoquinolin-1-

one

NH,
cyclohexyloxy]-
55| 10 yelohexyloxyl | 4122 | 177 | 13
o 7-chloro-2H-
F

cis-6-[4-(1-

Amino-propyl)-4-
(2,4-difluoro-
F T

isoquinolin-1-
one

cis-6-[4-(1-
Amino-propyl)-4-
(4-fluoro-2-

: pheny)-
o 7-chloro-2H-
){)

methyl-phenyl)
57 | 10 /O\C‘Hz oyclohexyloxy]- | 443.1 | 1.89 | 12
Pz o 7-chloro-2H-
H;g;(:[ isoquinolin-1-
i cl one




one 537.2 1.50 10 79 49 Cl HN | el
Am no- propyl) - 4-
WG20b15508 2H soqui nol i n- 1-
/ 10/ HN 01 cis-6-[4-(1- Am no-propyl)-4-
(3, 5-di fluorophenyl) -
5, 7- di met hy1- 2Hi soqui nol i n- 198 one 441.3 3.24 6 81 5-

(3,5-difluorophenyl) -

cycl ohexyl oxy] -

Ci s-644-(1-
cycl ohexyl oxy] -
one 447.2 1.33 10 8BCHBP009/004421

Ex.
No.

Isoqui-
noline

Product

Chemical Name

[M+H']

Ry
[min]

Meth-
od

58

10

08
Q o

cis-6-[4-(1-
Amino-propyl)-4-
(3,5-diftuoro-
phenyl)-
cyclohexyloxy]-
7-chloro-2H-
isoquinolin-1-

one

4471

1.86

12

59

10

08
Q o)

M /9
Zz
T
N

! Z
I
N

cis-6-[4-(1-
Amino-propyl)-4-
(3,4-difluoro-
phenyl)-cyclo
hexyloxy]-7-
chloro-2H-
isoquinolin-1-

one

447 1

1.87

12

60

10

o=§2 \?
(9] ')
/ %

cis-6-[4-(1-
Amino-propyl)-4-
o-tolyl-
cyclohexyloxy]-
7-chloro-2H-
isoquinolin-1-

one

4251

1.82

12

61

10

b
X

Z
022/ \i
Q o]
z

N

cis-6-[4-(1-
Amino-propyl)-4-
(2-trifluoro
methoxy-
phenyl)-
cyclohexyloxy}-
7-chloro-2H-iso

quinolin-1-one

495.2

1.97

12




Chloro -6- fluoro- isoqui noline A O cis-1-[4-(5-
Chl or oi soqui nol i n-6- yloxy)-1-(3,5- difluoro-phenyl)-
W@ ywhosasyl ] - propylamne 431.1 1.21 10 WO  PCT/EP2009/004421
2009/ 156100PCT/ EP2009/ 004421 104 Ex. No. Isoqui -
nol i ne Product Chem cal Nane S; M11 Rt/ [mn] Meth-od
82 10 / HN1.1 ci 9

y | Re | Meth-
Ex. | Isoqui Product Chemical Name | [M+H'] | Y
No. | noline [min] o

F cis-6-[4-(1-

_0 Amino-propyl)-4-
(4-fluoro-3-
: methoxy-
62| 10 /O\[;NHZ phenyl)- 4593 | 128 | 16
= o cyclohexyloxy}-

HN 7-chloro-2H-iso
Cl quinolin-1-one
o
~_© cis-6-[4-(1-
\~© Amino-propyl)-4-
(3-ethoxy-
NH, phenyl)-
63 10 4553 | 1.24 16
% o] cyclohexyloxy]-
HN 7-chloro-2H-
cl isoquinolin-1-
o
one

cis-6-[4-(1-
/0\© Amino-propyl)-4-
(3-methoxy-4-
A methyl-phenyl)- 438.2
64 | 10 /O\C‘Hz oyclohexyloxyl- | M+H™ | 369 | 3
= o 7-chloro-2H- -NH,)
HN isoquinolin-1-

one

% o HA cis-6-[4-(1-
H“Qij/\ \O)\/ Amino-propyl)-4-

(3.,4-difluoro-

o

F | phenyl)-cyclo
05 52 F 4272 | 138 | 10
hexyloxy]-7-
methyl-2H-
isoquinolin-1-

one




| ei
fluoro-phenyl) -

W@ ybasany | oxyl - 7- chl or o- 2H i soqui nol i n- 1-
Ci s-6-[4-(1- Am no-propyl)-4-

1.86 13 83
trifluoronethyl phenyl)

- cycl ohexyl oxy] -
ol@0479.1 3.26 3

7-chl or o- 2Hi soqui nol i n- 1-

10 HNAO1 G F

NH2 ci s-644- ( Am no-cycl opropyl - net hyl ) - 4- (4-

1111

onePAHLPR09/004421
(3-

Ex.
No.

Isoqui-

) Product
noline

Chemical Name

[M+H"]

Ry
[min]

Meth-
od

66 | 50

cis-6-[4-(1-
Amino-propyl)-4-
(3,5-difluoro-
phenyl)-
cyclohexyloxy]-
7-fluoro-2H-
isoquinolin-1-

one

431.2

1.36

10

67 51

cis-6-[4-(1-
Amino-propyl)-4-
(3,4-difluoro-
phenyl)-cyclo
hexyloxy]-7-
fluoro-5-methyl-
2H-isoquinolin-

1-one

4453

0.98

11

68 54

cis-6-[4-(1-
Amino-propyl)-4-
(3,5-difluoro-
phenyl)-cyclo
hexyloxy]-7-
methoxy-2H-
isoquinolin-1-

one

4433

0.96

11

69 10

HN

cis-6-[4-(1-
Amino-propyl)-4-
(2-methoxy-
phenyl)-
cyclohexyloxy]-
7-chloro-2H
isoquinolin-1-

one

441.2

1.88

13




41 84 10 «cis-6-[4-(1- Am no-propyl)-4-
(3-trifluoro nethoxyphenyl)-cycl o hexyl oxy]-7-
W@ RI0BNs-18H- i so qui nolin-1-one 495.1 1.97 12  PCT/EP2009/004421

101

- | RS | Meth-
Ex. | Isoqui Product Chemical Name | [M+H'] | Y
No. | noline [min) | od

F F cis-6-[4-(1-
o>k Amino-propyl)-4-
(4-trifluoro-
methoxy-

: phenyl)-
70 10 : NH 4952 | 2.32 14

2 | cyclohexyloxy]-

7-chloro-2H-
isoquinolin-1-

Cl one

H,N cis-1-[4-(7-

7- N °© :
| Chloro-
Chloro | N _~ ol

isoquinolin-6-
-6-

71 F | yloxy)-1-(3,4- 431.3 | 2.28 2
fluoro- .
) ) F difluoro-phenyl)-
Isoqul cyclohexyl]-

noline .
propylamine

H,N is-1-[4-(7-
N o > cis-1-[4~(
| Bromo-iso
\ N
Br quinolin-6-
72 46 F | yloxy)-1-(3,4- 4753 | 2.34 2
F difluoro-phenyl)-
cyclohexyl]-
propylamine

cis-1-[1-(3,5-

AN 0 2 Difluoro-phenyl)-
NI = \O)\/ F | 4-(5,7-dimethyl-
73 44 isoquinolin-6- 4253 | 0.87 | 11
yloxy)-

cyclohexyl}-
propylamine




HN ci OFF 85 52 cis-64441- Am no-propyl)-4-
(3-trifluoro-nethoxy-phenyl)-cycl ohexyl oxy] - 7-
WOreaopAtis1®H- i so qui nolin-1-one 475.3 1.36 16  PCT/EP2009/004421

102

Ex. Isogun- Product Chemical Name | [M+H"] R.t/ Meth-
No. | noline [min] | od

cis-1-[1-(3,5-

| A 2 Difluoro-phenyl)-
N = N F | 4-(7-fluoro-5-
methyl-

74 43 ] o 4293 | 1.30 10
isoquinolin-6-
yloxy)-
cyclohexyl]-

propylamine

N o H,N cis-1-[1-(3,4-
Nl _ \O)\/ Difluoro-phenyl)-
F ' 4-(7-fluoro-
75 45 F | isoquinolin-6- 4153 | 2.24 2
F yloxy)-
cyclohexyl]-
propylamine

7- o} H,N cis-1-[4-(7-

B 2
Chlor | N__~ o S F | Chloro-

isoquinolin-6-
0-6- d

76 yloxy)-1-(3,5- 4311 | 120 | 10

fluoro- F difluoro-phenyl)-
isoqui cyclohexyl]-

noline propylamine

cis-6-[4-(1-
Amino-1-methyl-
ethyl)-4-(4-
fluoro-phenyl)-
cyclohexyloxy]-
7-chloro-2H-
isoquinolin-1-

4313 | 0.70 | 15

77 10

one




HNAO1L M r -
2009/ 156100PCT/ EP2009/ 004421 105 Ex. No.
wWo0png6 18 oduct Chemni cal

86

OF

WO

103

| soqui -
Nane [ MPW Rt/ [m n] RET/EP29EI/004421

Ex.
No.

Isoqui-
noline

Product

Chemical Name

(M+H"]

Ry
[min]

Meth-
od

78 55

‘o
‘e

cis-6-[4-(1-
Amino-propyl)-4-
(3,5-difluoro-
phenyl)-
cyclohexyloxy]-
4-benzyl-7-
chloro-2H-
isoquinolin-1-

one

537.2

1.50

10

79| 49

cis-6-[4-(1-
Amino-propyl)-4-
(3,5-difluoro-
phenyl)-
cyclohexyloxy]-
5-chloro-2H-
isoquinolin-1-

one

447 .2

1.33

10

80| 53

HN

cis-6-[4-(1-
Amino-propyl)-4-
(3,5-difluoro-
phenyl)-
cyclohexyloxy]-
5,7-dimethyl-2H-
isoquinolin-1-

one

4413

3.24

5-
Chloro
-6-

fluoro-

81

isoqui

noline

Cl

cis-1-[4-(5-
Chloro-
isoquinolin-6-
yloxy)-1-(3,5-
difluoro-phenyl)-
cyclohexyl]-
propylamine

431.1

1.21

10




52 HN Ci S- 64441- Am no-propyl)-4- (3-trifluoro
met hyl - phenyl ) - cycl ohexyl oxy] - 7-nethyl -2H i so
W@ eonasiime 1- one 459.2 1.32 16 . i PCT/EP2009/004421

104

Ex.

No.

Isoqui-
noline

Product

Chemical Name

[M+H']

Ry
[min]

Meth-
od

82

10

= © NH,

HN
Cl

cis-6-[4-(Amino-
cyclopropyl-
methyl)-4-(4-
fluoro-phenyl)-
cyclohexyloxy]-
7-chloro-2H-
isoquinolin-1-

one

441.2

1.86

13

83

10

H,N

HN
Cl

cis-6-[4-(1-
Amino-propyl)-4-
(3-
trifluoromethyl-
phenyl)-
cyclohexyloxy]-
7-chloro-2H-
isoquinolin-1-

one

479.1

3.26

84

10

cis-6-[4-(1-
Amino-propyl)-4-
(3-trifluoro
methoxy-
phenyl)-cyclo
hexyloxy]-7-
chloro-2H-iso

quinolin-1-one

495.1

1.97

12

85

52

cis-6-[4-(1-
Amino-propyl)-4-
(3-trifluoro-
methoxy-
phenyl)-cyclo-
hexyloxy]-7-
methyl-2H-iso

quinolin-1-one

475.3

1.36

16




87 50 HN 0 O 401 NH2 cis-644-(1- Am no-propyl)-4-

phenyl - cycl o hexyl oxy] - 7-

fluoro-2H-i so

W@ 200005610 1- one 395.2 1.37 10 88 51 HN 110

105

PCT/EP2009/004421

Ex.

No.

Isoqui-

. Product
noline

Chemical Name

Meth-
od

Ry

MHHT ] g

86

52

H,N
(@) F: g
F 7-methyl-2H-iso

cis-6-[4-(1-
Amino-propyl)-4-
(3-trifluoro
methyl-phenyl)-
cyclohexyloxy]-

quinolin-1-one

459.2 | 1.32 | 16

87

50 o

cis-6-[4-(1-
Amino-propyl)-4-
phenyl-cyclo
hexyloxy]-7-
fluoro-2H-iso

quinolin-1-one

3962 | 1.37 | 10

88

51

cis-6-[4-(1-
Amino-propyl)-4-
phenyl-cyclo
hexyloxy]-7-
fluoro-5-methyl-
2H-isoquinolin-

1-one

4093 | 096 | 11

89

7- = o)
chloro- No 5
6-
fluoro-

isoqui

noline

cis-1-[4-(7-
Chloro-iso-
quinolin-6-
yloxy)-1-phenyl-
cyclohexyl)-
propylamine

3962 | 1.20 | 10

90

44

cis-1-[4-(5,7-
Dimethyl-
isoquinolin-6-
yloxy)-1-phenyl-
cyclohexyl]-
propylamine

3893 | 0.86 | 11




0O NH2 cis-644-(1- Am no-propyl)-4- phenyl-cyclo

hexyl oxy] - 7- fluoro-5-nethyl-2H i soqui nolin-1-one
Wal®93509®6 11 89 7- chloro- 6-
NH2 cis-1-[4-(7- Chloro-isoquinolin-6-

a 01

yl oxy) - 1- phenyl -

90 44 N

fl uoro- isoquiPCIEP2989/004421

cycl ohexyqqrogpyl amne 395.2 1.20 10

Ex.

No.

Isoqui-
noline

Product

Chemical Name

[M+H]

Ry
[min]

Meth-
od

91

45

N
X F

cis-1-[4-(7-
Fluoro-
isoquinolin-6-
yloxy)-1-phenyl-
cyclohexyl]-

propylamine

379.2

1.16

10

92

5-
chloro-
6-
fluoro-
isoqui

noline

Cl
= Q NH,
Nx

cis-1-[4-(5-
Chloro-
isoquinolin-6-
yloxy)-1-phenyl-
cyclohexyl]-

propylamine

395.2

10

93

43

Na
F

cis-1-[4-(7-
Fluoro-5-methyl-
isoquinolin-6-
yloxy)-1-phenyl-
cyclohexyl}-
propylamine

393.2

1.20

10

94

46

N
X Br

cis-1-[4-(7-
Bromo-
isoquinolin-6-
yloxy)-1-phenyl-
cyclohexyl]-
propylamine

439.1

10

95

48

= = NH,
N

cis-1-[4-(7-
Methyl-
isoquinolin-6-
yloxy)-1-phenyl-
cyclohexyl]-
propylamine

375.3

1.22

10




* . 00 NH2 cis-1 -[4-(5,7- D nethylisoquinolin-6-

yl oxy) - 1- phenyl- cycl ohexyqgpropyl am ne 389.3 0.86 11
wWHB020990056100PCT/ EP2009/ 004421 106 Ex. No. |BGEEP2009/004421

nol i ne Product Chemi cal Name [ Mtl1-11 Rt/ [min] Meth-od

91 45 NO
107
Ex. Isoguu- Product Chemical Name | [M+H’] R.t/ Meth-
No. | noline [min] | od

cis-6-[4-(1-
Amino-propyl)-4-
phenyl-cyclo

O NH
96| 55 Z O 2| hexyloxy]-4- 5013 | 1.50 | 10
HN cl benzyl-7-chloro-
o)

2H-isoquinolin-

1-one

Example 33: cis-6-[4-(1-Amino-propyl)-4-phenyl-cyclohexyloxy]-4-bromo-7-chloro-2H-

isoquinolin-1-one

Cl

NH
Br /O\( 2
= 0]
HN

o

100 mg of Example 3 were dissolved in 3 mL of chloroform. 100 yL of triethylamine
and 268 pL of a 1M solution of bromine in chloroform were added. The reaction was
stirred at room temperature until conversion was complete. The mixture was quenched
by addition of 11 mL sat. sodium thiosulfate solution. 5 mL of 2N sodium hydroxide
solution were added and the aqueous layer was extracted three times with
dichloromethane:isopropanol (3:1). The combined organic layer was washed with 2N
NaOH and brine, dried over sodium sulphate and evaporated. The mixture was purified
by HPLC and the obtained product was dissolved in 1 mL of isopropanol:1N HCI and
heated in a microwave oven for 20 minutes at 100°C. The mixture was evaporated to
dryness, taken up in water and lyophilized to give 29 mg of the desired product as the
hydrochloride. R, = 2.77 min (Method 1). Detected mass: 491.1 (M+H").



el NH2 cis-144-(7- Fluoroisoquinolin-6-
yl oxy) - 1- phenyl - cycl ohexyl]- propylam ne 379.2 1.16
W@ 009256100 5-  chl or o- 6- fluoro- isoqui nOPCHEPNOLN04421
5 5 el NH2 cis-1-[4-(5- Chloroisoquinolin-6-
yl oxy) - 1- phenyl cycl ohexyl ] - propyl am ne 395.2 1.18 10
93 43 108

cis-{1-[1-(4-Bromo-phenyl)-4-(7-chloro-1-oxo-1,2-dihydro-isoquinolin-6-yloxy)-

cyclohexyl]-propyl}-carbamic acid tert-butyl ester (81)
Br

O e

HN
Cl

0]

5 1.11 g of Example 6 were dissolved in 100 mL of dry dichloromethane. 1.2 mL of
triethylamine and 1.44 g of di-tert.butyl dicarbonate were added. After conversion was
complete, the mixture was extracted with 1N sodium hydroxide solution, 0.2 N
hydrochloric acid, water and brine, dried and evaporated. The crude product was
purified by silica gel filtration to give 886 mg of the desired product. R; = 4.00 min

10  (Method 1). Detected mass : 533.0 (M+H-isobutene™).

Example 97: cis-4-[1-(1-Amino-propyl)-4-(7-chloro-1-oxo-1,2-dihydro-isoquinolin-6-
yloxy)-cyclohexyl]-benzonitrile

\Z

NH,

HN
Cl

O

15 200 mg of 81 were dissolved in 10 mL of degassed dimethyl formamide and 50 mg of
zinc cyanide and 18 mg of tetrakis(triphenylphosphine)palladium(0) were added under



10

15

20

/N 401 el NH2 cis-144-(7-
Fl uor o- 5- net hyl i soqui nol i n- 6-
W@ k@At36100 phenyl cycl ohexyl F propyl am ne 393. 2 BRCROPZ09/004421
94 46 N 1101 Br e 401 NH2 cis-1-[4-(7-
Br onoi soqui nol i n-6- yl oxy) - 1- phenyl -
cycl ohexygpropyl am ne 439.110919 10 95 48 / N

argon. The mixture was heated in a microwave oven for 30 minutes at 150°C. The
mixture was diluted with methyl tert. butyl ether and filtered over Celite. The organic
layer was washed twice with water and once with brine, dried over sodium sulphate
and evaporated to dryness. The crude product was purified by silica gel
chromatography and subsequently taken up in 2 mL of isopropanol and 2 mL of 1N
hydrochloric acid and heated in a microwave oven at 100°C for 1 hour. Water was
added and the mixture was lyophilized. The residue was taken up in water and
lyophilized again to give 65 mg of the desired product as hydrochloride.

R; = 2.55 min (Method 2). Detected mass: 436.2 (M+H").

Example 98: cis-3-[1-(1-Amino-propyl)-4-(7-chloro-1-oxo-1,2-dihydro-isoquinolin-6-

@/ﬁ“

NH

yloxy)-cyclohexyl]lbenzonitrile

2

Z O

HN
Cl

0]
Example 98 can be obtained following a similar reaction sequence as used for the
synthesis of Example 97, starting from Example 16. R; = 2.98 min (Method 3).
Detected mass: 436.2 (M+H").

Example 99: 6-[cis-4-(1-Amino-propyl)-4-(3-methanesulfonyl-phenyl)-cyclohexyloxy]-7-

chloro-2H-isoquinolin-1-one

a) cis{1-[4-(7-Chloro-1-ox0-1,2-dihydro-isoquinolin-6-yloxy)-1-(3-methanesulfonyl-
phenyl)-cyclohexyl]-propyl-carbamic acid tert-butyl ester (82)



5 e 5 NH cis-t1-[4-(7- isoquinolin-6-
yl oxy) - 1- phenyl - cycl ohexyl]- propylam ne 375.3 1. 22
WQ Q0N 12009/ 156100PCT/ EP2009/ 004421 107 Ex. NRCT/EP2009/004421
I soqui nol i ne Product Chemi cal Nane [M1l-1+] R [m n]
Met h- od 96 55 110

HN
Cl

0]
330 mg (559 pmol) of cis-{1-[1-(3-Bromo-phenyl)-4-(7-chloro-1-oxo-1,2-dihydro-
isoquinolin-6-yloxy)-cyclohexyl]-propyl}-carbamic acid tert-butyl ester (obtained from
Example 29 as described for synt‘hesis of 81), 213 mg (1.1 mmol) Cul and 114 mg (1.1
5 mmol) methansulfinic acid sodium salt were dissolved in 10 mL of anhydrous NMP.

The mixture was stirred at 150 °C for 1 h under microwave irradiation, then poured into
100 mL of a saturated aqueous NaHCOs-solution and extracted three times using 30
mL of ethyl acetate each. The organic layer was then washed five times using 20 mL
of water each, dried over MgSQ,, filtered and the solvent removed under reduced

10 pressure. Flash chromatography using ethyl acetate yielded 143 mg of 82 as a viscous
oil. R¢ (ethyl acetate): 0.33

b) Example 99: cis-6-[4-(1-Amino-propyl)-4-(3-methanesulfonyl-phenyl)-
cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one

HN
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HN S [00 C Olei NH2 cis-64441- Am no-propyl)-4-
phenyl - cycl o hexyl oxy] - 4-

WO 24136170 chl or o2H-i soqui nol i n1-one 501. 3 1. 50PQUEP2009/004421
Exanpl e 33:
Ci S- 644-( 1- Am no- propyl) - 4- phenyl - cycl ohexyl oxy] - 4-bro
mo- 7- chl or o- 2Hi soqui nol i n-11dde 5 100 ng of Exanple
3 were dissolved in 3 nL of chloroform 100 pL of
triethylamne and 268 pL of a 1M sol ution of brom ne

140 rh§ (258 ghﬂﬂpém.w1q44¢d§dorone>xbeﬁQtdunyuma§oqmmbr@@ ybxy)-1-(3-

roomtenperature until conversion was conp

methanesulfoayhakenylarelebexd]- bsppdbgama@mcacldltpmuwhester (82) were
cssofy B 13 ' 38 BEAnEY 33 a7 BhuBRlE B gf 1ot adea. The

mlxtu‘f‘@Siva@@tfrmdbd20hrai%rﬁtb|§ﬁt3tem;§érature diluted W|th 30 mL of water and
di chl or omet hane: i sopropanol_ (3:1). The conb

freezgldglsﬁ.te welg 20\/m8 qx@w@wlw&%a%ﬁ hm@qcam'd%%en amQerehous
o,
s 45 PREGHHTTENERSH. PRERATRIG, Ao AL, e oo

di ssolved in 1 nL of |sopropanol 1IN HClI and 15 heated

in a mcrowave oven for 20 mnutes at 100C. The

m xture was evaporated to dryness, taken up in water

0 5 2 -

Exa 1'on ﬁ%irso gﬁﬁog)?%g Wnifid- m;;gls 5&@%%{% {9 ro#mebt-2-yloxy]-7
chIor@éZtl‘thlOadlnﬁth‘t—onel. 1 (I\/H—|+) . WD

2009/ 156100PCT/ EP2009/ 004421 108

cis-{141-(4- Brono- phenyl)-4-(7-chl oro-1-oxo-1, 2-di hydr
a) 5-Oxb-bRseid]212. THhe pidrexdcartsorfitrid ethyleriyy kgtall{g3gar bam ¢
) acid te#? bu?yl ester (81) Br O 1.11 g %%”Exanple 6

were dissolved in 100 nL of gry dichloronethane. 1.2

nmL of triethylam ne and 1.44 of di-tert. butyl

di carbonat e were added. Aften conversion was conpl ete,

the m xture was extracted w 1IN sodi um hydr oxi de

solution, 0.2 N hydrochl or i d, water and bri ne,

dried and evaporated. The S product was purified

by silica gel filtration to »{ve 886 ng of the desired

product. Rt = 4.00 mn 10 YMet@od 1). Detected mass :

533. 0 (M+H-i sobut ene+). 4

9.0 g (71 mmol) of 2-cyclopen-1-one ethylene ketal, 11.4 g (214 mmol) of acrylonitrile
and 150 mg (1.4 mmol) of hydroquinone were mixed and heated to 150°C for 1 h
under microwave irradiation. The excess of acrylonitrile was removed under reduced
pressure and the residue dissolved using 150 mL of diethylether. This solution was
washed three times using 50 mL of saturated aqueous Na,COj3-solution each, dried
over MgSQ, and evaporated. The resulting oil was dissolved in 200 mL of cyclohexane
and 100 mL of diethylether, washed three times using 50 mL of an aqueous 0.1 N
NaOH-solution and twice using 100 mL of a saturated aqueous NaCl-solution. The
organic layer was dried over MgSQ,, filtered and the solvent evaporated to yield 7.3 g

of 83 as a colourless oil.

b) (1S,2S,4S)-5-Oxo-2-phenyl-bicyclo[2.2.1]heptane-2-carbonitrile ethylene ketal and
(1R,2R,4R)-5-Ox0-2-phenyl-bicyclo[2.2.1]heptane-2-carbonitrile ethylene ketal (84 and
85)
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Exanpl e 97:
Cci s-441-(1- Am no-propyl)-4-(7-chloro-1-oxo0-1, 2-di hydro

WO p@oqiindl i n- 6- yl oxy) - cycl ohexyl Fbenzoni t ri | BCT/BP2D89/004421
200 ng of 81 were dissolved in 10 nL of degassed
di met hyl formam de and 50 ng of zinc cyanide and 18 ng
of tetrakis(triphenyl phosphild@) pal | adi un{0) were added
under WD 2009/ 156100PCT/ EP2009/ 004421 109 argon. The
m xture was heated in a mcrowave oven for 30 m nutes
at 150C. The m xture was diluted wth nethyl telt
butyl ether and filtered _over Celite.

| ayer was washeg twic h wat gy with brine
dried over sodi sul p g and evy | o dryness
The crude product was$ fied by sy xgel 5

chr omat ogr aphy a sequently
i sopropanol an fH 1IN hydrﬂc
heated in a mcr oven at 100 1 hour. Water

was added and th@ nmygure was |y ed. The residue
was taken up in te and | yophi | \zed/again to give 65
ng of the desired duct aandydro oride. Rt = 2.55

t hod, 2). Detect 43 M- 0
7.5 g@gﬁ&n@qjgof 5 )Oxo blcsgloFZ 2.1 SeSptane -car onEﬁl)e et%ylene ketal (83) and

4.4 g%soqm R(cﬂl k 6 y ﬂ@%éreﬁné%%%ﬂl ﬁ)‘?o %@6Paﬂhy7dr9h§¥&|[18ne The

-cyc enzoni tril
mixtuEx was! stireel at6b He fob2@h,then pouredhintg 380gnkriof arsaturated aqueous

NaHG Gl g7 S B BelRy Wi eRh ity grikacaiale a8, The organic

I
e 5 g SO 5 My o

(acet@mml@h@tw)m@pew 4919 mrzalqenu@quxtnm pA-a1single digsterggomer as
cobuﬁggg ﬁSGlOOPCT/EP2009/004421 0 330 ng (559 pnol) of
41 ( 3- Brono- phenyl ) - 4- (7-chl or o- 1- oxo- 1, 2- di hydr
Chro®iatsitaphy bnrcrﬁaybnasfé (ChicalparAD- Fp|2<5|ox4k‘r mm)twng: nawsplane:2-
tert-butyl est (obtalned from

propaml, metbeeplf%ﬂ 1sx1ﬁki|¢és1 4 ot 84 (Re Y w)@dﬂ o Pf BB (R = 9.3

u +d sodi um
mln)'sailt wer e dﬁ“e djnlﬁlﬁaefgg%nﬁ o%' béﬁgd%ﬂg )NVP. The
The aﬁsnlulestemecbémrstqdw% assignédfanbitmnly under m crowave
irradiation, then poured into 100 nL of a saturated
aqueous NaHCO3-sol ution and extracted three tinmes

c) (19/25T4K5)36. Oﬁe-?fpr%Wbl ?EI%E?QGI ]ﬁékﬁane Bléa%ﬁﬁﬂ!ec(%?yer
was then washed five tinmes using wat er each,
dried over MgSO4, filtegged ang e soI vent renmoved
under reduced 10 pressurd® 3 dhr omat ogr aphy usi ng
et hyl acetate yielded 143 \g Z [
Rf (ethyl acetate): 0.33.d S anpl e 99:
Ci s- 644- (1- Ami no- propyH) - et hanesul f onyl - phenyl ) -
cycl ohexyl oxy] - 7- chl or o- goqui nolin-1-one 15

1.3 g of (1S,2S,4S5)-5-Ox0-2-phenyl-bicyclo[2.2.1]heptane-2-carbonitrile ethylene ketal
(84) were dissolved in a mixture of 30 mL THF and 30 mL of a 5% aqueous HCI-
solution and kept at ambient temperature for 30h. The mixture was diluted using 100
mL of a saturated aqueous NaCl-solution and 100 mL of ethyl acetate. After
separation, the aqueous layer was extracted twice using 50 mL of ethyl acetate each.
The organic layer was dried using MgSO,4 and evaporated to give1.2 g of (86) as a

colourless oil.
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#r)N H2 0 A WD 2009/ 156100PCT/ EP2009/ 004421 111 140
nmg (238 pnol) of
W@ R®9413:40 ( 7- Chl or o- 1- oxo- 1, 2- di hydr o-i soqui noOPCHEB2099/604421
xy)-1-(3-
met hanesul f onyl - phenyl ) - cycl ohexyl Fpr opyl - car bam c
acid tert-butyl ester (82) WdBe dissolved in 3 nL of
i sopropanol and 3 nL of a 2N aqueous sol ution of HC
added. The m xture was stirred for 20h at anbi ent
[a]o = #5BE(EEW. 013 ¢ hidtRandn LR, 39 27im g snd 5 freeze
dried to yield 120 ng of Exanple 99 as |ts
hydrochl ori de as an anorphous solid. R = 0.66 mn

d) (18,58 495 H)aror oS- BRS Riol2 3 11RebtdhE 2 carbonitfie (B ©

6-[ (1S, 4S,5S)-5-(1- Am no- propyl) -&- phenyl - bi cycl o[ 2. 2.
1] hept - 2-yl oxy] - 7- 10chl gro- 2H |/soqi nol i n-1-one a)
5-0xo-bicyclo[ 2. 2. 1] hept ane- 2-qarbonitril e ethyl ene
ketal (83) 9.0 g (71 mmmol) Yaf" 2=efcl open- 1- one

et hyl ene ketal, 11.4 g ( .1I) of acrylonitrile 15
and 150 ng (1.4 nmol) of hu~i|-hone were m xed and
heated to 150C for 1 h undexicrowave irradi ation.
The excess of acrylonitrile was renoved under reduced

pressure and the residue dis@bl ved using 150 niL of
et hyl et her .. Th| s solution was washed three tines

0.9 g s o 151284 B 0Xe-SpheDYb RiOSa? J Napth s 3ekarhonitrie
o0 e 20 St sl 1 ) O s was

added iaé t TG Thher mixtarehwds stirred dt iamtsientstenpesature farf 1t M00mL of a

saturgledatienisNaGheR iSRS 1R s eipie i i 6 2Ry uing
aqued@s HEHsItRNE 'Th@!tlﬁ%uref\héé Sfd%'ctéa dhiceatirmes ngmg 50 mL of ethyl

evaporated to yiel 3 g of as a colourless oil.
acetat@bach The organic Iayer was dried over MgSO, and evaporated to yield 0.9 g

of (8753 AS AP %ng?é)egﬁepeéﬁgnyo taglna}/ %Iguﬁggsl 8{I 2R 6-%9191 r?ﬂ\ﬁet%o%a‘féi

Dete&é&&%é@hﬁff}wer{zy phenyl - bi cycl o[ 2. 2. 1] hept ane-2-carb
onitrile ethylene ketal (84 and 85) WO

2009/ 156100PCT/ EP2009/ 004421 7.5 g (42 rmrml) of

o) (19 2 S Pk B S P B B BRPh i B T2 al  FRrane-2-
carbotitsieo(88pd in 10 nL of anhydrous tol uene. The 5 mxture

was stirred at 65 C for 20h, then poured into 300 nL
of a saturated aqueous NaHCCB-sol ution, and extracted

twi ce using 100niL ethyl acetate each. The organic
| ayer was dried using Mygpt and orat ed.
Chr omat ogr aphy on rever sed\phasg getonitril e/ water)

yi el ded 3.4g of the racenic yixXtdte as a single

di astereoner as col ourl ess 10 Chronatography on
chiral phase (Chiral pak W 544, 6 nm) usi ng

n- hept ane: 2- propanol : met h 5:1:1 yielded 1.4 g of
84 (Rt = 7.4 mn) and 1.4 g of 85 (Rt = 9.3 nmn). Rt =
1.44 mn (Method 5). Detektem mass: 256.3 (M FH+) The
absol ute stereochem s Is assigned arbitrarily.

15c)

(1S, 2S, 4S) - 5- 0x0- 2- phenyl - bi cycl o[ 2. 2. 1] hept ane- 2-carb
onitrile (8

. f
0.9 g (4.8 mmalxnf @ZS@&%,@)%EIMErQWr%pepaylzbiqu?ﬁ?e%ﬂ heptanegrp

coscle 97 g4 S0l B ARE S5 Ut 40 o

dichldrlﬁ‘msﬂhane' dn3 gn@. kaphokof tarbbatyldimetindsibt trifkicrmetisdiesulfonate
T ' I
were aggegq ‘V 6 % \Aﬁ\e r%llxtHFee\gvagséltlp %d a? ambient temperature for 17h.
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20 nL of a saturated aqueous NaCl-solution and 100 nL

of ethyl acetate. After separation, the aqueous | ayer
woer®Igsdinact ed twi ce using 50 nL of ethyl acetBCBHER209004421

The organic | ayer was dried using MgSO4 and evapor at ed

to givel.2 g of (86) as a colourless oil. WO
2009/ 156100PCT/ EP2009/ 00442141413 [43 = +5.6 (¢ = 0.013
in nmethanol), Rt = 1.27 mn (Method 5). d)

(1S, 2S, 4S) - 5- Hydr oxy- 2- phenyl - bi cycl o[ 2. 2. 1] hept ane- 2-

Aftenﬁé‘rfdb,oﬁd&mbhél QY )ng & BQuﬁdlﬁe(a‘h@G(mTﬁ@ ofttert-butyldimethyisilyl
(1S, 2S -5-0xo0 gﬁ?&l - bi c 2.1] hept ane-2-carb

trlﬂumethanee‘u geatewere atd@° sa thwnﬁﬁUf@fStE[%ﬂfo@mblem

oMl i Ao SR 1 1 2806 O T
butyldifithyIsifyl mfmmmmswuaatwmmwbt 011)°@@ndiﬂﬂﬁ¢h|xture stirred
and the pH adjusted to 2-3 using aqueous HCl -sol u

at amﬂ@\tﬁemparaium@rem dbedniduieras exarorgigdch 4h g@eﬂqu%]dlssolved
osnaEi0hy 8 G0 B TR AR s e
aqueemmgllaQC%émihﬁg?mh dres tumés&?mlss:f @i 0.5 NRaquebu§ 6iGHsolution
t 1 ecfe SS
each apd gl 865 uBe 50 ik 1 & SAAHEEIEH 2Q9acHmNBIGOs Sltiony The
organ?cg |é;%miﬁs)2dro%}dlﬂl§ﬁ§taafﬂﬁd3re 3PMgsend Kleot Htered aRd®vaporated.

Flash(dspaatagppby epdsiliva/gel-ysieg gthyth acgtatdpaneptameuépz yielderl 970 mg
of (88357 folehfings bl & GGt emlalE 1) <08 R=1.52 min

(Meth&fdi@hl oromet hane. 1.3 g (5.1 mmol) of
tert-butyldinmethylsilyl trifluormethanesul fonate were
added at -10C. The m xture was stirred at anbi ent

e o L

600 ng of tert-butyldi mathylsi
trifluornmethanesul fonate we fdde@ at -10C and the

m xture stirred at ambie te per atljure for 48h.
Afterwards, additional 1.1 » ,6 lutidine and 1.3 ¢

of tertbutyldinethylsilyhk ‘ﬂ" or met hanesul f onate were
added at -10C and the 'x tilrred 5 at anbi ent
tenperature for 24h. The nTxtUre was evaporated, the
resi due di ssolved using 100 InL of ethyl acetate and
washed using three tinmes 5000 of a saturated aqueous

930miad TolePt LB 2S5 ulEE Buly iRtV StarmioRar 2oy

blcycl%gz -3 ﬂﬁéM&ﬂé@cé‘WﬁHﬁa (883 Wete YMsdVein fﬁ‘ﬁ‘lLoéfgﬁfH rous
er ‘'was dried using a m xture of MgSO4 and

toluerfe. |Aftﬁmrar@mc6 évalpof atldd soltion| of sthyimagnes b bmmld@nn THF was

adde@ 'dﬁrﬁ gr'nxiugé' r&%sht%}%glum%tr géfiu nfquah??ﬁ%h&LXé %}a%etﬂen treated

with :ﬁﬁﬂ;téthahﬁl-é‘rﬁpé%kﬁ)rétea ThelreBidud was His$dlvadnin(@dehibeflethanol and

18) .
215 ma &. anmsj) of NaBhgivas-asidgsl, Theamphiereywas stied gf ambienty
temp&ftita 167 Sh andthen evaporated. The residue was dissolved using 100 mL of
water, the pH adjusted to 3 using aqueous HCI-solution to remove excess NaBH, and

then adjusted to pH = 12 using saturated aqueous Na;COs-solution. The mixture was
extracted three times using 30 mL of t-butylmethylether each. Afterwards, the organic
layer was extracted twice using 20 mL of a 1N aqueous HCl-solution each, the

aqueous layer was adjusted to pH>11 using saturated aqueous Na,COs-solution and
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1504 930nmg (2.8 nmol ) of

(1S, 2S,4S)-5-(tert-Butyl -di net hyl -si | anyl oxy) - 2- phenyl
WORWYASAPR. 2. 11hept ane- 2-carbonitril e (88) werBCI/EP2009/004421

di ssolved in 10 nL of anhydrous tol uene. Afterwards,

5.7 nL of a 1M solution of et hyI magnesi um brom de in

THF was added and the mi xtu##Swas heated under reflux

for 12h. The m xture was then treated 20 with 3 nL

et hanol and evaporated. The residue was dissolved in

extractedthrele tfh8908Ingad0 Ml 1EbiwIrh&thyleth@r each. TN@E’dri@ahﬁSIayer was

added. The m xture was stirred at anbi ent QrHJelr ature

dried psingIvgaky anskevapaiptadayieldingrd@0 mg; phithe %%lr ROGUGEES, used
witho uﬂge}Bﬂ@%aé(of YELSS, 8t n@)fétﬂgb“\ ed to 3 using

gueous ut iton"to re excess NaBH4 and then
adJ usted to pH = 12 using saturated aqueous

C33-sol ution. The m xture was 25 extracted three
g) 1- [61.3@§ 4§)r$ré7“§d‘|%9'bfm$th%vw<??é{' MRINaB-yigxy, Eicmhenv'-

t ted t
Doy Py P R 1Sl o cach the

aqueous | ayer was adjusted to pH>1 i ng saturated
aqueous Na2CO3-sol ution and ¥

2009/ 156100PCT/ EP2009/ 0042 ¥ ted three tines
using 30 nL t-butyl net hyl et her “ach. The organic | ayer

was dried using MJSO4 and .=a. ed yielding 200 ny
l"ﬂout further
Vet'hod 18). 5g)

of the desired product 89,
purification. Rt 0.58 mn (
1-[(1S,28,4S)-5-(7-Ch|oro-l-nethoxy-isoquinoIin-6-onx
y) - 2- phenyl - bi cycl flz-ylypropylanine (90)
200 ng (0.82 mmmol ) |bf
(1S, 4S, 5S) - 5- ( 1- AmNo- <5- phenyl -bi cycl 0[ 2. 2. 1] h
eptan2-ol (89) were ed Gh 5 mL anhydrous

di met hyl acet am de. Afgerwards, 39 ng 10 (1.63 muol) of
NaH wer e added, fol+owed by the addition of 173 ng

(0.82 rmol] of 7- ) .
200 g (QB3-8P )lﬂfﬁasﬂ%ﬁbréxgﬂ:ﬁwpmx%é phegyl-bigyglo[2.2.1]heptan-
2-o (OFUUAEEONBY i 5, AR i ApREAHiBe  Aoblles, 50 mg
(1.63 NariohGof N Hi weve adeled folldertdamdtheraddifion of $72xmg & 82dnmol) of 7-

olory i oA o, G S s SRSL i e e

temperafureSdt d08. ARSwAHHS | 5@ thlusf AQafkirately é&t?édi&rﬁﬂmxﬁﬂsolutlon were
reversed phase (acetonitrile/ water).

addegaoddbe nmu’twalewtragtefdrtbcee timeswsing aomoeétwacetatﬁ geech. The

ogarf s S PRy Bt BG4 uin

chrondtogfapHy &$ reteirséd pRass. (étfet@ﬁlhﬂé/méf)altr% ﬁ@dﬁhct—&bﬁtamlng
organic | ayer was dried filtered and

fractiensayereevapgratadiinbalbaf ﬂ’@ Qﬂg"ﬂih'élodﬂé@ﬁr 4@ - efiasatweted aqueous

e B Sl TR < 29 mor ey

acetaté each. The organic |ayer was dried using MgSO,, filtered and evaporated

S, 25,4S)-5-(7-Ch| oro-1-neth -1 soqui nol. L n-6-vyl o
yieldigg E’é rpaam%pe%%pzodyq?ﬂe& é’;%fﬂlﬂ&ﬁh\ 18k Q&}téyte)é mass:
437 BVWfH i ssolved using 1 nmL of 2-propanol and 1nL of a

) eous HCl -solution. The m xture was heated to 100
Cfor | h under 5 m crowave irradiation Aftervvards 20

) - 5 A 1t gRePYN I A e ol 515 {iphiic ghioro-2+

f ield 34 of the desi red product
iso {1 8REFERAMBPIE 100 ng Y
qug'g)‘ﬁlnts ﬁ grocﬂr?%orl dey Rt = 0.75 mn (Method 18).

Det ect ed mass: 423.2 (M+l-1+) 10Exanple 101:
6-[ (1R 4R 5R)-5- (1- Am no- propyl ) - 5- phenyl - bi cycl of 2. 2.
1] hept - 2-yl oxy] - 7-chl oro-2Hi soqui nolin-1-one O
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Exanpl e 101 has been synthesized as its hydrochloride
in analogy to the synthesis of exanple 100 starting

w0 e@aiiFe1ehl or o- 6- f | uor o- 1- net hoxy-i soqui nol i neP¢/BP20a916h4421
15( 1R, 2R, 4R) - 5- ox0- 2- phenyl - bi cycl o[ 2. 2. 1Thept ane- 2-ca
rbonitrile ethylene ketal (85). Rt = 0.75 mn (Method
18). Detected mass: 423.2 (NHB+) WO
2009/ 156100PCT/ EP2009/ 004421 117 Exanple 102:
Ci s- 644-( 1- Benzyl am no- propyl) - 4- phenyl - cycl ohexyl oxy]
- 7-met hyl - 2Hi soqui nol i n-1-one 60 ng Exanpl e 11
were dissolved in 850 pL of netf N 2hen 39pL of 5
triethylam ne, 80pL of aceticHacid
nol ecul ar sieves and 43pL of b

L)

50 ny of powdered

ak-deh wer e added
and the m xture was all owed tO ‘\\ A sol ution
of 26 ng of sodi um cyanoborohy g€ | 200 pL of
net hanol was added _and the rgkturé 'Mas stirred at 40C
for 5 mn. The reacthonh xyxture was filtered and the
filtrate was evapor at|e g dryness. The residue was
di ssol ved i n 56N, of~did éﬁmt hane and 10 washed
wi th saturated sodjfum bi car bdnate sol ution. The
aqueous phase was peextracted twice wth
di chl oronet hane. The conbi ned organic | ayer was dried

35 mg\oén-[mmas{;ﬁs(mmhiat@g -rhgthémyésloqm'nalgaﬁﬁtl@m%phehﬁ—
. rude teri was, purifj revers ase HP
vicyclafd & gRreF 2ndimigouaine GBlvaesRsgheR i St phe-propanol and
1mL ?f 24Wehq@sodd HEN-48IEBARCTHE rAiktute Y hedted To 2094 CMdP 1h under
Met hod "2). Detected mass: 481.4 (M+H+). 15 The
micrdwaeoiniadiptiona Aftleagands; 20abk of water weee added and the midure freeze

. d i bed f le 102. .4sing,th t .
e S TE5A B’ ShraA0B rb 08wt G BB B ek griea o
yield bia-rggrowm@aesﬁt@d brodviet as Aisdf/driotileridé eri < el75Naire (NMéthod 18).

H R/ [min] Mt hod 103 FIN 00 411 Ex.
Detected mass: 423.2 (M+H")

Example 101: 6-[(1R,4R,5R)-5-(1-Amino-propyl)-5-phenyl-bicyclo[2.2.1]hept-2-yloxy]-

7-chloro-2H-isoquinolin-1-one

HN
Cl

O
Example 101 has been synthesized as its hydrochloride in analogy to the synthesis of
example 100 starting from 7-chloro-6-fluoro-1-methoxy-isoquinoline (10) and
(1R,2R,4R)-5-0x0-2-phenyl-bicyclo[2.2.1]heptane-2-carbonitrile ethylene ketal (85). R;
= 0.75 min (Method 18). Detected mass: 423.2 (M+H")
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11 Acet- al de- hyde cis-6-[4-(1-

Di et hyl am nopropyl) - 4- phenyl -cycl o hexyl oxy] - 7-
WOorgaopAts612Hi soqui nol i n-1- one 447.4 2.73 2 WO PCT/EP2009/004421

2009/ 156100PCT/ EP2009/ 004421 118 Ex. No. Product

Start. Mat. Aide- hyde Chemcal Nane [Mt H Rl [m n]

Met hod 104 HN 0S N H 41 Ex1186 Pro- panal

Example 102: cis-6-[4-(1-Benzylamino-propyl)-4-phenyl-cyclohexyloxy}-7-methyl-2H-
isoquinolin-1-one
O

HN

60 mg of Example 11 were dissolved in 850 pL of methanol, then 39pL of
triethylamine, 80pL of acetic acid, 50 mg of powdered molecular sieves and 43pL of
benzaldehyde were added and the mixture was allowed to stir for 1h. A solution of 26
mg of sodium cyanoborohydride in 200 pL of methanol was added and the mixture was
stirred at 40°C for 5 min. The reaction mixture was filtered and the filtrate was
evaporated to dryness. The residue was dissolved in 50 mL of dichloromethane and
washed with saturated sodium bicarbonate solution. The aqueous phase was
reextracted twice with dichloromethane. The combined organic layer was dried over
magnesium sulphate, filtered, evaporated and the crude material was purified by
reversed phase HPLC (acetonitrile/water) to yield 27 mg of the desired product as
trifluoroacetic acid salt. R; = 2.94 min (Method 2). Detected mass: 481.4 (M+H").

The following examples were obtained in a similar fashion as described for example

102, using the respective isoquinolines and aldehydes as starting materials:

Ex. Product Start. | Alde- Chemical M+ Ry Met
No. Mat. | hyde Name H'] [min] (hod

103 Ex. Acet- | cis-6-[4-(1- 4474|1273 |2

_ o
11 alde- | piethylamino-
HN l('\ hyde propyl)_4-

phenyl-cyclo
hexyloxy]-7-
methyl-2H-
isoquinolin-1-

one




ci s-7-Met hyl - 6-

[4(1-propyl
4-(3-trifluoro nethyl -

phenyl)-cyclo

am no- propyl) -

wWheoogh 9] - 2Hi soqui nol i n-1- one 501.2 1.50 10 HROBGEPN0D004421

ci 0 el Ex. 3 Benz-

al dehyde ci s-644-(1-

Benzyl am no-

propyl)-4- phenyl cycl ohexyl oxy]
-7-ch|oro-2Hisoquinolin-l- dié 501.3 1.47 10 106 40

Hi
ci

sl."--1. a o Ex. 3
s-7-Chl or o- 6-

''so-
[4-(1-isobutyl

but yr -

ai de - hyde
am no- propyl)

Ex.

No.

1

7] %henyl cycl ohexyl oxy]

2H1s
Start.

Mat.

ur ndl 1 n-1-
AI% Chemlca

T

hyde Name H*]

R

[min]

Met
hod

104

Ex.
86

Pro- cis-7-Methyl-6- | 501.2

[4-(1-propyl
amino-propyl)-
4-(3-trifluoro
methyl-
phenyl)-cyclo
hexyloxy]-2H-
isoquinolin-1-
one

panal

1.50

10

105

Ex. 3

Benz- 501.3
alde-

hyde

cis-6-[4-(1-
Benzylamino-
propyl)-4-
phenyl-
cyclohexyloxy]
-7-chloro-2H-
isoquinolin-1-
one

1.47

10

106

Ex. 3

Iso- 467.3
butyr-
alde-

hyde

cis-7-Chloro-6-
[4-(1-isobutyl
amino-propyl)-
4-phenyl-
cyclohexyloxy]
-2H-iso
quinolin-1-one

1.45

10

107

Ex. 3

Buta- 501.3

nal

cis-6-[4-(1-
Butylamino-
propyl)-4-
phenyl-cyclo
hexyloxy]-7-
chloro-2H-
isoquinolin-1-
one

1.46

10

108

Ex.

Cyclo 465.3

propyl
carbox
aldehy
de

cis-7-Chloro-6-
{4-[1-(cyclo
propylmethyl-
amino)-propyl]
-4-phenyl-
cyclohexyl
oxy}-2H-
isoquinolin-1-
one

1.43

10




10 107 101 -...-----...... -- HNO O .".sirHCO Ex. 3
Buta- nal cis-6-[4-(1- Butylam nopropyl)-4-

W RwaAtF6168/cl 0 hexyl oxy] - 7- chl or o- 2H soqui nol | PETVEP29A%004421
501.3 1.46 10 108 0 HNO O ci o 41-(cyclo Ex. 3 Cyclo
propyl carbox al dehy de cis-7-Chloro-6- {4
propyl net hyl - ami no) - pr opyl [1194- phenyl cycl ohexyl
oxy}-2Hi soqui nolin-1- one 465.3 1.43 10

cis-4-(tert-Butyl-dimethyl-silanyloxy)-1-(4-fluoro-phenyl)-cyclohexanecarb- aldehyde
(91)

=O]

Si—

\

5 To a solution of 9.74 g (29.2 mmol) of cis-4-(tert-butyl-dimethyl-silanyloxy)-1-(4-fluoro-
phenyl)-cyclohexane-carbonitrile (78) in 290 mL of dichloromethane at -70 °C were
added over a period of 20 min 73 mL (73 mmol) of a solution of diisobutylaluminium
hydride in dichloromethane (1M). The reaction mixture was stirred for 1 h at -70 °C,
before 250 mL of 10% aqueous potassium sodium tartrate solution were added and

10 the resulting biphasic system was vigourously stirred for 2 h at room temperature. 200
mL of ethyl acetate were added and the phases were separated. The aqueous phase
was extracted with 150 mL of ethyl acetate and the combined organic phases were
dried over magnesium sulphate, filtered and concentrated. The resulting oil was
purified by silica gel chromatography (heptanes:ethyl acetate) to give 8.38 g of the

15  desired product. R;= 1.09 min (Method 17). Detected mass: 337.2 (M+H").

cis-[4-(tert-Butyl-dimethyl-silanyloxy)-1-(4-fluoro-phenyl)-cyclohexyl]-acetonitrile (92)

A( —N

F

To an ice-cold solution of 6.60 g (19.6 mmol) of cis-4-(tert-butyl-dimethyl-silanyloxy)-1-
20 (4-fluoro-phenyl)-cyclohexanecarbaldehyde (91) in 50 mL of dry methanol were added
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WD 2009/ 156100PCT/ EP2009/ 004421 119
cis-4-(tert-Butyl-dinethyl-silanyl oxy)-1-(4-fluoro-phe
Wo0pAse160 ohexanecar b- al dehyde (91) o Sli \ BJGER2009/004421
solution of 9.74 g (29.2 mmol) of
cis-4-(tert-butyl-di nmethyl-silanyl oxy)-1-(4-fl uoro-
phenyl ) - cycl ohexane-carboni t1i20l e (78) in 290 nlL of
di chl oronet hane at -70 C were added over a period of
20 mMin 73 nL (73 mmol ) of a solution of
pomdi"ivh§é’hu48’b B9 MM Bysbidige bd’roHy&r"dé? mféfﬁéé%ﬂén iddure was

he reaction m xture was stirred for at -70 C,

stlrredétbroﬂeatzgdcntheﬂ 16bat mmdampgmtus%mmmﬁlumwnpha@ oy

addl@gnlsq tjrﬂo %Wﬁ%lgﬂd@f&%\ﬂg%rq ly{ gge)frtgarc%d Hﬂ% kfflng hﬁ ethyl acetate

(100 hth@gcHt The orgdficiPhasks eldiglcondisihed ewashied aitd Qﬁhn@n dried over
t he phases were separated. The aqueous phase was

magmurawwam.tﬁit%@am eyaperatpd ta deyness. and t he
The r%g{m hgea‘iic '19 e«ﬁ@@lﬁ%ﬁ %&%@?g&{/?&i O{‘PK@ eﬁ?gg?{ilﬂmoromfathane

and omethU 01C. aiﬁbynls'ﬂ Bdag, §J6| 2 aimolyef ttgathylby}me hwere added and the
tan s: et acet |ve the 15

m'XtUtﬂ%§FF§Q %%Hﬂl%tThﬁt‘ :g%g I%%Hdgﬁg)"f Det ect ed

methgﬁéflﬂfo???c:h?org@*\ﬁ%ﬁ?dded dr w1 e and the olutlon wa s stirred for 25hat

ert met hy anyl oxy Auor 0-p
0 °C.niHe Fera;ctlbnlnraaxt)drémast hnmtedlwm 50 L of Water-ar\d $t|rred for'B@ min at
ce-col

roomjp@ rdtyéq pt;z[zs%ﬁ Wg{q@?p%ria?%?pd)&ﬁ agu%% phase was extracted
tw.ce(vé.tﬁ hgom Bf&ﬂlbfbhéib(@rhé’hﬁi@d? idbphalsiaierd 8dmbineddWashed with

dry met hanol were
bnnezdwﬂ msemmmgwsrgnzeolvhamzfmrqizen@@wap@rm@%to dryngsg. The crude

oo AR 8 RRE LA KRS Mmoo 520
g of thé m@grrea wigsyldtef whichowas dissetvedia@0Bymadsfidry dimethyfermamide
wat er. The solutjon was extracted three tines

and tigated ww 08 @624 nmea qfrpoas@mm cyagidg;afeh8 £0 8. mmol) of

3
18- Crgn%ne& um su phézg?lzﬂﬁf er ggédaﬁgﬁéga%ggg datng stirred 16h at room
températaresisefoiidbeingspdured néd Qﬁﬂth bﬁalﬁ’lngreraid\fatemaBd ice The

it di ssolved in,50 nL of dry di.ch omet hane .and cool
mixtuft, We, 31t fwipe Wilh el aCetalRding GoaniE RARPSdH frombined,

dried Yef nifiesiith @uidT'Paté" ﬂﬁe‘f‘é@ aﬁH'doh%énerfede THRECrudé@Bfoduct was
3.53 ™ (5.22 g, nmol ) met hanesul f onyl chl ori de
purlfedzbyad@a@d robmmatpgaauhy (hep;a:hes ethyl agetate)itorgive 1@2 g of the

desirg Bt Sgaer Todingn (FRISE BT SR s R £t |

tenperature. The phases were separated and the aqueous

phase was extracted twice wiwth 100 nL di chl or onet hane.
cis-4- m@mmgmfppy%@eﬁum@hwwmem@héﬁﬁm th brine,

dri ed over magnesi um sul phgt,e, fil tsf;red and evapor at ed

to dryness. The crude productmasypurified by silica

gel chromat ography (heptlanes:|et hyII acetate) to give

5.20 15 g of the desireaNggesyRate, which was dissol ved

4.06 g (62.4 mmol) of pa um cyani de and 6.60 g
(25.0 mmol ) of 18-crown-§ le or ange sol ution was
heated to 155 C for 36h anfl stirred 16h at room
tenperature before being pyyred onto 200 nL of a
m xture of water and ice. The m xture was extracted

Undek ‘atn%dh \E60mgt(0yt5 ResIRbEcis TASter-Batyil-dindiayBsilavicxy)-1-(4-fluoro-

phenyl) cyclohexyl] acetonitrile (92) were dissolved in 5 mL of absolute toluene. Then,
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20 dried over magnesi um sul phate, filtered and
concentrated. The crude product was purified by silica
Ww@i09asmohat ogr aphy (hept anes: et hyl acetate) tBCHEDR2909/004421
1.22 g of the desired product 92. Rt= 1.04 mn (Method

17). Detected mass: 348.2 (M-H+).

ci s- 4-(2- Ani no- propyl) - 4- (442 uor o- phenyl ) - cycl ohexano
l (93) NH. F WD 2009/ 156100PCT/ EP2009/ 004421 121 500
pL of nethyl magnesi um brom de (3Min diethylether)

500 phesfamatiyiflaghesivirsisrontide (BRI ineRsthiyRiEher) Were @dded dropwise and
heated to 80 C for 2h. After cooling to room

the reastipe mixgrre was heated ta8) tefaradiv |Afw|érc@ob'\ramécu_.roqm tempgrature, 3
i of i Pinat ot Boded Ana bPrid o TR it 288 Hid (a5 mmon o

sodiughbetohydfide wereraudedt and:thelinixtueawas etirred SogBie at fuxsn by

addi ti gn of 1M aqueous sodi um hydr oxi de sol uti on and .
tempesatyrg: 188 reastion yag<wiepchad &y@@@m@t Ak tM@aqpoms sogiym hydroxide

solutigBrEffacy 08 tnfe PG St her J1BGTAE BoER. 0 uaous

The doybinedhloogaric phiadeswvete addeentrated tbigphalsme cfyepipeaxineately 80 mL
and G N M R B R SRS S P b Dtem was
stirregg'g‘b‘h’r&?slf( At Rbdm demperatdfd f&@@ﬁh@%l’fé&%&%r@yﬁd&{n@& the

ution and extracted three tinmes with a 3:1 m xture

aqueotis lyenwas@adjustad do pirti 12 byragsitinn of 8§ sediuradiydroxide: solution and

conmhj ned..organj c_lLayers werg,e orat,ed to give 92
extraGRORhEBRE ity ot BiRuln pEq ElRES Bl fadergiopandiigo mL
each);gg\bzﬁﬁﬁﬁ( mp&%?br%rﬂc Gy ers WelrbRivapdrat8dl to GRlecs2 ath 8Bthe desired
produgt.swhich avamnitsesl direqtly) indhe next steino RoFidhG4 mip dMseochA8). Detected

( K OH 355 ng of
massc?@%%ﬂ&i no- butyl ) -4-(4-fl uoro-phenyl)cycl ohexanol

(94) were prepared 20anal oguosly to the preparation of

Ci S-4-(2-am no-propyl)-4-(4-fluoro-phenyl)-

cycl ohexanol (93), starting from500 ng (1.44 mol) of

e A4.0h 9= [t u =din S/ (4-fl uoro-phen
°'349?*?‘3‘93%L‘%'&?F@iﬂ%‘?%ﬁ%’?%@i%é%‘%ﬂ (2.88 mol)

of ethyl magnesi um br opide (NN i p~di etthyl et her) and

' fiydride. Rt = 0.66
mn (Method 18). Detecteo 6. 2 (M-H+). WO

2009/ 156100PCT/ EP2009/ 00442 1272 anpl e 109:
Ci S- 644-(2- Am no- propyl) - fl uor o- phenyl ) - cycl ohexy
| oxy] - 7- chl or 02H- i soqui na -one Exanple 109 was
synt hesi zed usi ng the reactyon sequence as descri bed
for the 5 synthesis of Exanple 1. 90 ng of

ci s- 4- (2-ami no- propyl) - 4- (OHl uor o- phenyl ) -

355 8 B EREA LSS S oo G pereprepar
o910 1 1yl o SRR G803 ki

Det ect ed nmass:
cyclohemmmi(93), sterting from 500 mg (1.44 mmol) of cis-[4-(tert-butyl-dimethyl-

silanyi@ﬁ%@éﬂﬁgrﬁémé NGB ddnelyiadetstiie RESM kb 1Y & 88 Riby) of
ethylmagnesium bromide (3M in diethylether) and 54.4 mg (2.88 mmol) of sodium
borohydride. R;= 0.66 min (Method 18). Detected mass: 266.2 (M+H").
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i soqui nolin-1-one Exanple 110 was obtai ned as
hydrochl oride foll owi ng the reacti on sequence as used
wo enotihaosynt hesi s of Exanpl e 109, starting frBOT/EP2009/004421
ci s-4-(2-am no-butyl)-4-(4-fluoro-
15phenyl ) - cycl ohexanol (94) and
7-chl or o- 6-f | uor o- 1- net hoxy-122oqui nol i ne (10). Rt =
1.45 mn (Method 16). Detected nass: 443.2 (Mi-H+).
tert-Butyl-(7-chloro-6-fluoro-isoquinolin-1-yl)-amne

ExantpfléNn Ogms@?gﬂ%ﬂ@%bﬁflm e 4henyD Iy ofotedyldxyPa-chloro-
of 5.0 g (25.3 mol ) of

2H-ispguimoinol-8n€| uor o- i soqui nol i ne-2-oxide (9) in 120 nL
of benzotrifluoride was treated with 15 9ypL (11.1 g,
152 mmol ) of tert-butylam ne and cooled Yo ® C. Then,
17.3 g (53.1 mmol ) of p-tol C ®nhydri de were
added 5 portionwi s€ W t &/ contyol (<10 C).
The reaction m x@ [ oom t enper at ur e
for 16h, beforﬁ anot her 8.0 nL
(76.1mm|)ofrt‘l bt an (25.3mm|)
of p-toluenesul fonl c anhydride were added. The
reaction mixture @hs stirred for 24h at om
tenperature, then concentrated and partitioned between

Examg’[ﬁg 185 Wis g‘%tﬁ&sﬁggé_&%@% actitn gbﬁﬂé@%@ﬁ?ﬁ'&@@ﬁb\,\eﬂ% Eg the

ases wer e’ sepafla he "organi'c ase was

syntheisighef Examplen .t90 diy oftgisdu@-amiticiprdpyti4d-flaord-phenyl)-

extract excess p-toluenesul fonic acjd, dried over .
cyclohgxaali(@3 304 A ma of {caloserSafierelipistheskiseguinoline (10) were

1P 66/'4Sth &idd.| Ri=1% £ fiRYMethod 16).

used?ﬂéﬂiée?%g@@%?%%&?o%’rg%%y (dic IT?orI onet ﬂane: netlﬁ)a(mgl )o )
Detettedgnass: 220.2¢MéH pur e desired product (95) and 714 ngy

of the product slightly 15 contam nated with

p-tol uenesul fonic acid. R = 2.35 mn (Method 2).
Exanigfié 99 Degism 'Z—Aﬁné-t{d\?i 24)(4-fluoro-gReMyDL& clohexyloxy]-7-chloro-2H-
_ ngﬂs 644-(1-ﬁ:i(no- propyl E):4-(phenyl -cycl oh(glxyl OX))/,] X¥] chl
isoquinalin-5efei nol i n201-yl am ne 58 ng of Exanple 111 were

obtai ned followi ng a reacti on sequence er\h_fll

NaHnedi at ed coupling and acidic deprotecti oh in the

m crowave simlar to the one u e synt hesis of

Exanple 1, startj fre

ci s-4-(1-am nodropy Y\

2009/ 156 100PGIAE 0/ 004 cycl ohexanol
(6) and 100 ng ] 101 )

tert-butyl-(7-chlloro-6-fl uoroi soqui net=- 1-y1)-am ne

mass: 410. 3

(95). Rt = 0.84 fn (Method 11). Detect ey
( MrHH+) .
48 (\4- - . - dj - enj & al ) . 8-
Exaniild 10T REfAeL 2 Bltochidhidd RlBuRY §Bjratdf SedieiofPas used
for th lheﬁshof Exarr]\ple |109, startigg from cis-4-(2—aming-butyl)-4-(4-flu%ro—
8- (4- net hoxy- phen -1, 4-di.oxa-spiro[ 4. 5].decane-8-car
phenglhcyglphgxyg%,llr(gﬂgg%\/gédclflpm-ﬂuoro-q-me{hoxy]-lsoqlﬁnollne ?1%). Ry=1.45
. - - a4 - +9hexanecarbonitrile in
min (gﬁeglﬁ?nd‘rﬁg?%g |§n%éés'd%@é?i(@gy ?'or 15) were dissol ved
in 20 nmL of absolute toluene. Then, 12.2 10 nL (36.6
mol ) of ethyl magnesiumchloride (3Min THF) were
added dropwi se and the reaction m xture was heated to
tert-BQH¥|- 7! Hiorebe-ifbidisogRfdIiRg1-y)-andirePas O nL of dry
ne E(:anchomere addetgl).@I Aftler ggperi 0 o%‘l 10 mn, 1.37 g
(36.3 Mol ) of sodium
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bor ohydri de were added portionwi se at O C and the
m xture was stirred for 16h at roomtenperature. The

WO gaetisam was quenched by addition of 1M aqueoRGT/ERUDUM4421
15 hydroxide solution (100 nL) and extracted three
times with diethylether (150 nL each). The conbi ned
organi ¢ phases were dried o83 nagnesi um sul phat e,
filtered and the sol vent evaporated. The crude am ne
(4.90 g) was dissolved in 55 nL of dry
di chl or onet hane, cool ed to<- ang 2.46 nmL (1.79 g,
17.6 mmol ) of triethyla :
20 nmmol ) of benzyl chl or
reacti on m xture was war nge '
stirred for 2h. Then, 100 InL of wat er were added and
the mixture was extractedNHhree times with ethyl
acetate. The conbinedﬁkrganic phases were dried over
magnesi um sul phat e, ered and concentrated to glve

t he crude roduct 96), which was used directly j 3

A SO|H@Q ok% H1 1@ 3:mmo fZﬁ -ehl %ﬁﬁg@rq-@oqlmlmg-@x%@ in 120 mL

of beﬁofﬁﬁl?%r%%ﬁpeat% t]?n)of}?é i’ﬁlg H(::)?/ E@ﬁg@%ﬂﬁﬁg’o A Ft}lll%%?régmne and

cooledito 0atC.dT Hem 21v1.3 gs(66r1 oTol) bt)p—tek:kn&lkhlfonuﬁ)aﬁﬁyﬂdmtp wtere added

el AP B AR R BB il s o
room%ﬁ@@}é’t@ﬁa fop 1%h”beﬂfrefb OgchbIéH 469 ¢ afd enehferdld niN(76.1

ous hy rochloric acid. The reaction m xture was
mmok)tof terb-butytamingrand 81260gn(2% dpamad)uofp-talbenesuifopisesanhydlride were

added e Tefptionbixhft St e T2 oot B idiee o

concéitafted \end fittitididEbetwte®e120 MsofWwater andi 18U @Lasfet hane
100 nL each). The conbi ned organi c phases were dried

dichlesoaethanerdiecehasasswershserarated ard the arganioplase was sashed

eiont el it SKEad Rl ycroigg oo s EkESi s pdienspyroni

acid, dfiet! lovek atagmesiuo sulphate, diltesed and evapardiedito dfyness. The crude

prod%%@?g@t@cggﬁ} |E§n 9&%%&3@&? Lﬁpzlor%fmeatﬁgr?g'inye%anol) to
give ?Wiaﬁ‘\y)(gr AR Yesied Bguﬁq%)jan&‘?q 4trﬂ§ ofithd chﬁidﬁ‘%hghtly

roomt nperature for The rea
contammamdeNMap-tekmpesalfmic aclte Ries? 658‘“[!11 (sMEihod <2)4 Iaemted_mass:
253 1\/\{ Maqueous *sodi um hydroxi de and extracted tw ce
WM 900 L of dichl oronet hane. The combi ned 20
organic | ayer was dried over magnesi um sul phat e,
filtered, and evaporated to give 150 WO
2009/ 156100PCT/ EP2009/ 004421 126 ngy of the title

cram A1 s S P D o P RS Bptuotn

1-ylamifes: 397.3 (M-1-1+4).

Pz O
N
N cl NH,
NH

2

58 mg of Example 111 were obtained following a reaction sequence with NaH-
mediated coupling and acidic deprotection in the microwave similar to the one used for
the synthesis of Example 1, starting from 102 mg (0.44 mmol) of cis-4-(1-aminopropyl)-
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{144- (I soqui nol i n-6-yl am no) - 1- (4- met hoxy- phenyl ) - cycl

ohexyl ] -propyl }-carbam c acid 5benzyl ester (99) In 1
WOorR00dfisebsol ut e t ol uene were di ssol ved 66. 0 ngPCUEBR09/004421

mol ) of 6-brono- isoquinoline, 151 ng (380 pnol) of

{144- am no- 1- (4- met hoxy- phenyl ) - cycl ohexyl ] -

propyl}-carbam c acid benzyl12dster (98), and 155 ny

(476 pnol) of cesium carbonate. 10 The sol uti on was

degassed twice, then 2.14 ng (9.5 pnol) of pall adi um

4- phé}ﬁﬁéy%l&e&%ﬁoﬁ(@%ﬁ&1 (ﬁdﬂw@((ﬂﬂ@?ﬁméb of tert—butyl ~(7-chloro-6- ﬂuoro—
- bi s(di phenyl phosphino)-1,1'-bi napht hyl were adde

Isoqmlmwl)ra;am (6R).rRoct 0r84 mirs (Methodd! Yo Deteected mpass: 410. 3 (M+H").
conpl ete conversion could be observed. The m xture was
evaporated, then redissolved in 50 nL of

{1-[8-da-anéthbRyBheaPK- 1o diossisicb[4\9]dec-8iyiRpropylHcarbamic acid benzyl
sat urat ed aqueous sodi um bi carbonate sol ution. The 15

esterdPGhni ¢ phase was dried over nagnesium sul phate,
filtered, concentrated and pugfied by silica gel
chr omat ogr aphy (dis t hgne: net hanol ) to give 48
ng of the pure Q& < dugt. Rt = 1.38 nin (Mthod
19). Detected nag -4 (MtNH) . 20Exanpl e 112:

[ 4- (1- Ami no- propy D cycl ohexyl pso

qui nol i n-6-yl - ani ne CT/ ER2009/ 004421

48 ng (91. 7pnol ) of
{114- (I soqui nol i n-6-yl am ng { 4- met hoxy- phenyl ) - cycl
ohexyl]- propyl}-carbamc 2 benzyl ester (99) were
di ssolved in 300 pL of dry netNhanol and 9.7 pg of

pal | adi um on acti vat ed chapcoalo(lo% wer e added. The
m xture was stirred 5 under\a_h{ydrogen at nosphere
until conversion was conpl ete. The catal yst was

5.0 gf(i1 B3emmplpof 84thanethoxy-phenyb 4ridiaxa-eritel4. ddeganeBwarbonitrile

(synt%%g?%% ﬁ%ﬁ;T(ﬁrﬁ%ﬁl@g&%‘?\ﬁ&&&tﬁggg—%&kﬂb&ﬁ%carb8nﬁr%erﬂl D similar

fashld@és (ddsctibed fdrutsolmnecmﬁmwd n 2010 b -absolute telupneptien, 12.2

-4- (4- et hoxy-p
mL ( §|rmwe»wf;ﬁt@dmgﬁl@ﬂum ehlpridg{BNLin hidb) were gédﬁ% drepyvise and the
reaclpgbade 2R NS 1S 91 S Aol alag e ap . A0mb oL

methaaole/velnesadﬂecbd\ftel alpérigrob10 atin, 1.3Ztd 3608 mmmef%ﬁdmlm

b M 10 AVl i
roomggﬁmz%‘r'éﬁfe STHY RsachibH wib B t@,"‘ﬁbaltleﬁ o@‘gm a&ﬁé@us sodium

the m xture vvasa to stir
hydrexidessolotion (126 mi)rand @8taqied lf)reeftlrmmwumdlethylether (1 50 mL each).

b 50 . of th I d d
The QBB RRd TP b aseF wate et oS ridtHns iR SyiafRe, fifkfeg and the
solveﬁ@eVﬁpdr&?&i pmol ) of (97) followed by a portion of 15.7
(250 pnol) of sodi um cyanoborohydride in 50 ‘%@P
,tqpoled to -

The Qfﬂdqamaadﬂ Jewasidisgolved inihd milaf gre dightoramed

78 Gl 2R alocte EoatsarBihdtistyiamine and 2 71 mL 2 74,9, 16.0
mmof)idf bengg@chivtiofohaatd WereibddedsTiey rrartiohedixturedvaswasmed to room
The resi due was dissolved in 50 nmL of di chl&imt hane

tempgraiuigsand gtiied forseh-uthane d 0948t ehwateawstshaderd anddne m'X’foe
was SIS0 PHES Gt i SRALIGE TR0 ch b ERRICbies were ared
over mag;nesmgml selplhmta Lﬂ"pf&d and sohcénteated to agu@tbleearade gmaduct (96),

whicl) Was iSRPL 9L VRS PeRttgh oRe o i Y@ﬁ&%@ei B Dfptetiod mass:

440_4){\/941”6} as trifluoroacetic acid salt. = 1.65 mn
thod 19). Detected mass: 739.3 (MH—I+)
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Exanpl e 113:
1- Am no44- (1- am no- propyl) - 4- (4- met hoxy- phenyl ) - cycl oh
W@00P15610®i soqui nol i n-6-yl -amne 5 ng (6. 77 pnRCY/ERF009/004421

1-(Di -tert-butyl oxycarbonyl ) -am no44- (1-am no- propyl) -

4- (4-

nmet hoxy- phenyl ) - cyclohexyll12§qu|noI|n 6-yl - am ne

(100) were dissolved in 500 pL of dry nethanol and 5.0

ng of palladiumon activated charcoal (10% were

added. The 15 mixture was stirred under a hydrogen

at nosphere until conversion was conpl ete, The catal yst
{1-[1%Mqtﬁp¥3épﬁﬁn)ﬂ?'f‘ %Cqu@h‘?’érﬁ]cfProé’M'}‘rﬁak%m@ 3gid benzyl ester (97)

evaporated to dryness. The solyjd residue was treated

with 500 pL of - qb acid in dioxane and

stirred at roo Rr at y ‘“ﬁﬁt|l conpl et e

deprotection co ¢ observedH The reaction m xture

was evapor at ed, ] 2O Xt ure was

| yophi lized. The residug B up ¥ n water and

| yophilized again to give he desired

product as hydrochl ori de. D.98 m n (Method 19).

Det ected mass: 405.3 (M-H+

ci s-2- Met hyl - propane- 2-sul fi

144- (tert-butyl -di met hyl - si | gpyl oxy) - 1- (4-fl uor 025

phenyl ) - cycl ohexyl Fret hyl i deffeanmi de (101) WO

534 n@%ﬁ{%&ﬁ%ﬁ?ﬂ%ﬁﬁﬂ@%lﬂQ%Qibxﬁ%%irof&’.5ﬁ1e%081ﬁ]1¢?8p9|§-c§rt§bmic acid
benzsg iester- (Qﬁbmer@ dtS;EbNﬁdriBtth afia arlymistyre- af-goeténeiand Biaqueous

hydro&btop h%;: hﬁé’me%ﬁgﬁg% %5}%& E%Z%f%ﬂn @anerature then

dropp%dﬁ’ﬁid“%ﬂ AlPsPHRORREH quihéb’ug %odmﬁ'n picatbonatesohftich. The phases
mmol ) of 5titaniun(lV) ethoxide. The resulting

were ﬁ?ﬁ@f@"%d aRd the ?ﬂk’@@uqﬁ ohase wasrridracted thige tilgsowith bei ng

dlchlc}rBﬁ% ﬁ%}é"'{f@ '%gr 5y g‘g@}ﬁmbiﬁﬁg o;r§$ &;h‘%g §é U\aegg '?ﬁ‘iieﬁrbver

magnlesmmedulprr]ltale IMered and oehbehtraedgta@\aeiﬂrﬁ Ketond 9G¢ th = 1.58 min
er. The ses were separated and the aqueous |ayer
(Methﬁé’ﬁ@xpﬁﬁqtg@ MAsSh 3@5@(“"2@6& ate. The conbi ned organic
| ayers were dried over magnesi um sul phate, filtered,
and 10 concentrated in vacuo. The crude product was
{1-[4-pmindle@-mettidxyspheriyipoydlolyxybiRyropHi}earbavic- acid bewzyl ester (98)
ethyl acetate in heptane) to 6|eld 1.64 g of the title
conmpound (101). 1.15 m p~(Method 17). Detected
mass: 440.2 (M O
cis-2-Methyl -pra

Sul fi N aC|d

{2- benzenesul f ony er t/ but A ehhy| -
15si | anyl oxy) - 1- (4-f |l uor/0-p ohéxyl]-2-fluoro
-et hyl yam de (102) WD 2009.28p1% / EP2009/ 004421

130 A solution of 1.75 g (

ci s- 2- net hyl - pr opane- 2- su

144- (tert-butyl dimethyl-sila

) - cycl ohexyl ynet hyl i deneam d¢

nmol ) of fl uoronethyl - phenyl | fone in 40 of dry
hydr of ur an was dto -78 C an

200 mg; (6,87 oD G e, KatanadPd Merie Sssoer ip.a5 miL of absolute methanol,
then @fﬁy Cﬂﬁée H’%él bYE?rﬁﬁbﬁﬁni Qcétgféf %ﬁﬁ' ?ﬁ <] H\rg"’®8 Cﬁﬁg?lz) of sodium

ure was stirre
cyandbarulgydxlﬂerwaajad@ecachhd ihermodureawas stireed anmngemperature for 2h.

The rETeIAR ARLiim Was FaBaiates 1Ba Sradecissoure & YERL ¢ TN gaueous

101) and 693 ng (3.98

‘sodiufVeydroRideafridExtradted éNvi%e with 460 95l. oPARhIROMRIRAIR. qtrhel ¢bmbined

vacuo to give 2.45 g of 10 the crude title conpound
organ(cliay®r was dirigsh eves snagnesininculphateRiiltered, and svapgnatechtaigive 150

12). Detected mass: 614.3 (MrHt)

ci s-2- Met hyl - propane-2-sul finic acid

{144-(tert-butyl-di nethyl -silanyl oxy)-1-(4-fl uoropheny

I) cyclohexyl] 2 fluoro ethylyan1de (103) 15 1 70 g
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25 Purification by flash chromat ography (Si02, 0% 100%
ethyl acetate in heptane) yielded 300 ng of the title
W@ a9pasmep (103). Rt = 1.07 min (Method 17). DePEHERW09/004421
mass: 474.4 (MrHt). WD 2009/ 156100PCT/ EP2009/ 004421
131
Ci s-4-(1- Ami no- 2-f | uor o- et hyli2ZB- 4- (4-f | uor o- phenyl ) -cyc
| ohexanol (104) F OH 5 A solution of 300 ng (0.63
mol ) of cis-2-nmethyl-propane-2-sulfinic acid

mg o{ thbAitle eorhpotnd 981t purity Suffoiertas bl Llse(d“-dlféétgﬁﬁ*tﬁél fBext step. R,
| )-cycl ohexyl ] -2-fl uor o- et hg@_}/am de (103) in

=1. 1§-l'plﬂdM§’(dev1/Q Retestedimassn397 S (MiHON aqueous
hydrochloric acid and stirred for 18h at room
tenperature. The m xture was washed with 50 niL of
{1- [4-Qlls©t'4bk‘1|oﬁhl63ylaﬁrﬁdo) yqpimeihogg-phehgh-dyalotexylp-propylptarbamic acid
nd |lyo h l1zed again to give the title conpound 10
benzylgﬁgr Jits hydrochloride. Rt = 0.49 nin (Method 18).
Det ected mass: 256.3 (MrH+). Exanpl e 114:
Ccis-644-(1- AmntoIup{o ethyl)-4-(4-flu
ycl ohexyl ox el oL DN 2H- SO
Exanpl e 114"was yn esi zp [
sequence as deS|r|/9w for
209 ny of

ci s-4-(1-am no-2-fl uoro-ethy 4- (ﬂ- f{uor o- phenyl ) -
cycl ohexanol (104) and 158 @ O

7-chl oro- 6-f1 uoro- 1- net hoxy gui noline (10) were
used to give 132 ng of Exanpl&g’1l14 as its
hydrochloride. Rt = 1.79 mn thod 12). 20 Detected
mass: 433.2 (MI-H+) W 2009/~156100PCT/ EP2009/ 004421
132 2- Met hyl - propane-2-sulfinic acid

In 1 rﬁL(o&absulmlt@tcﬂmng/Mere dissgived66 fimg [(0.32]dew!)gef 6-bromo-

|soql¥HFgE ntjeh(yg%ﬁnea?ééj& psnlo(?)sgf {1T[$l a‘?‘mlsncc))l-Jll (5 met%%x%—%h%ngl) (cycro%exyl]—
prop%}—%ﬂrpfgmlétrar@{dlolgéﬁﬁﬂ Esfer{98), @na- 158 frigf 478l Jﬂﬁ@@'&ﬂ?ce&um carbonate.

in 44 nL of tetrahy furan at -78
The sDlytinrewas msm wcrzﬁtr@wz}m(m@ (%5mmpb) ofpaliadiym acetate and

.00 44, 2 BB AT PLAIH AT A Sty 9 ks

the refitioptnixturéfwasTheatedtourcd ‘t@&ntlle&umblede tonvef8iof, could be
neutralized by dropw se addition of a 10% aqueo%J
obsepied TheABHIE AR PUAPCIALEThPPR EdiesqlvRhin 29 gt dichloromethane

o st TS0 s g S sl mtt Sy, The

organic phase s;vawdmed:loi/e:dmgeesmagswlshate filtedaconcéntratedenhd purified
.and pora ed
by sifgA adl hamg qaranty fUishiaromethassmethansl)daive48 maphie pure
deswgﬁ BY&&S@"Q?L qed ffin §I§'7I@ﬁ1c5‘d Yo IﬁtQ&EMqﬁaﬂ@%Z‘i‘ & aal-per
of tetrahydrofuran and 5. .0 Mol )" of
2 mst hyI 2- propanesul fi nam de and 12 O rrL (13 1 g,
57.3 mmol ) of 15 titanium(lV) ethoxide were added. The
resulting mxture was stirred for 3h under reflux and
Exarﬁrﬁ@ 1atz [pemAhaR rapwa,mhaéﬂmgkmml)t@@m mgdsq@ﬂonn 6-yl-
wat er and ltered throu celite lter
amln@ake was washed with 200 nL of ethyl acetate and 60 nL
of water, the phases were separated and the aqueous
| ayer was extracted twice with ethyl acetate. The
conbi ned organic |layers were dried over nagnesium
sul phate, 20 filtered, and concentrated in vacuo. The
crude product was purified by flash chronmat ography
(Si02, 0% -> 100% ethyl acetate in heptane) to yield
3.20 g of the title conmpound (105). Rt = 1.01 mn
(Method 18). Detected mass: 368.3 (MrHY) .
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252- Met hyl - propane-2-sulfinic acid
{118- (4-fl uoro-phenyl)-1, 4-di oxa-spiro[ 4. 5] dec-8-yl]-
WQ@RG09AF618m de (106) WO 2009/ 156100PCT/ EP2009/ ROBER209/004421

133 Under argon, 2.00 g (5.44 mmol) of
2- et hyl - propane-2-sulfinic acid
8- (4-fluorophenyl) -1, 4- di oxd28pi r o[ 4. 5] dec- 8-yl net hyl e
neam de (105) were dissolved in 27 nL of absolute
tetrahydrofuran. Then, 5.99 niL (5.99 mmol) of
vinylnagnesiun1bron1de (1M $1in tetrahydrofuran) were
added dropw se at =B v.\tlon m xt ure was
stirred for 17h [at i . Another 3 nL
(3.00 mmol) of Wyl & g IMin
t et rahydrof uran) wete .oded and
for 20h at roomtenperature. The pgacti'Onzm xture was
cooled to 0 C and 15 niL of saturd Aqueous sodi um
sul phate sol ution were added. The pbensi on was
filtered over celite, the 10 organic |ayer was dried
over magnesi um sul phate, filtered, Aand concentrated in
vacuo. The crude product was purified by flash
chromat ogr a (Si02, 0% ---> 100% et hyl acetate in

48 mg épt-dHepo pr{gr[ér(ésmtwgolg! -8fylamne)-1-@-methee-phenyl)-cyclohexyl]-

prop@g@ E@ﬁ#?&l dﬁgﬁ?ég@ E??) melc%gtg gé%l(/% 800 pL of dry methanol and

9.7 u¢ bﬂﬁal]dkinﬁinm activated Ichaicohl (1 0% wepe mddédSThHe enittuyd was stirred

undegya @wﬂgqae@t{ B’l%%lf‘%gemﬂgﬁ é&?%é?@éﬁ%?ﬁ’ﬂé \%@?"“e %')Glyééwas filtered
off an&iQh@ rﬁg{:ﬁgd RiktQfe \Jan%v?P()?atéé tGgWﬂes%ft? z?“ﬁ the title compound R; =

propane- 2-su nic acl uor o-
0.89 m@owemmmaaveme@mammm AM+H").
phenyl ) -1, 4-di oxa-spiro[ 4. 5] dec-8-ylFallyll-am de
(106) in 5 nL THF at 0 C. The reaction m xture was
allowed to warmto roomtenperature over night, before
being cooled to O C. Then, 20 nL of 3M aqueous sodi um

1- (Dlmuml@e/camprwl)samnq(;ﬂ Gb%mmmwdﬁdg@wogwﬁmndb
16
cyclolShf B8 ol BP0, 0 1 i U 6 as ext ract od

twice with 50 nL of ethyl acetate, washed w
and saturated sodiumchl @fide solutjon, dri¢
magnesi um sul ££ 2 : ated Nn vacuo. e/ crude
al cohol was (i ssol

added sl oWl yNQ ng (@—46 mol) of
sodi um hydri de ro uran at 0 C
515 pL (8. 39 Bl ) Q% i odonet ha added, and

h at rog erathe anot her 50

after stir rﬁ:[g

ng of sodium hydr ilde 60% weresadded. The reaction

m xture &irr h at romterrperature, t hen

30 nL of t hanol an 5 nmL of ueous anmoni um

hydl‘OXId olution (83% were -ddded. The reaction

va oratedto dr s and | hi|.ized from
30 mg\,ﬁ%g 'be/i @Ptfft BUMO’%@V%WYB@’EW&%H@' hror%ammeawere
[ f [ hvl

dlssoﬂHB u? >13§H]L bp%lfé‘tméfﬁggtag éﬁ%ﬁa gg‘ifL g@ryﬁ{(q'm%‘?)prﬁbb of tricthylamine,
477 pnh. (55041 (Mg,/88 Mprdl)naft doetic -guid) (R01ngdf(powdared ongleeulgl sieyes and
99 ma fié)(f] ﬁr)ﬂ% OIf (5}) w)ere added and the mixture was allowed to stir for 1h. A
solution of 15.7 mg (250 pmol) of sodium cyanoborohydride in 50 pL of methanol was
added and the mixture was stirred at 70°C for 10 h. Then, another 50 mg (125 uymol) of
(97) followed by a portion of 15.7 mg (250 pmol) of sodium cyanoborohydride in 50 pL

of methanol were added and the mixture was allowed to stir for 1h at 70 °C. The



10

15

20

25

20 A solution of 1.16 g (2.71 nmol) of
2- et hyl - propane-2-sulfinic acid
W@ 2008456106 | uor ophenyl ) - 1, 4- di oxa- spi r o[ 4. 5] decCP@F/ER1008004421
nmet hoxy- propyl yam de (107) in a mxture of 5 nL of
acetic acid and 1.25 nL of water was heated in the
m crowave oven at 100 C for 188nin. The mixture was
cooled to roomtenperature and slowy poured onto 100
25 nL of cold saturated aqueous sodi um bi carbonat e

reactml rAixtere. wadd fiteredt aHetheditrad was eQdpbhités td u ssn The #esidue
1 m xture of dichl oronethane and et hanol

was @gsr,qiyed im0 mm&@@bmg@fm@mb#dmﬂma@wed sodium

icaro B AR T S ISR B A s R

dichldron@ilalié. d&mmb&%@gaiﬁlﬁayemhs dnerhoﬂeumgmnum sulphate,
stirred at roomtenrperature over ni when a

f Itereziosva@or@@e% anghthe pruste matgriahwas m&m %ner%ar%ecﬁaga%e HPLC
(acet@)tnﬁrﬂé/vaaﬁgﬂf’lé y'fé?@h@ @E'@?ﬁé‘ﬁ%ﬁed EP@dJ& A tthﬁlﬁ‘or@a&% smd salt. Ry=

uenc wat er, conc ntrate I n vacuo
1.65 hmo(ﬂ?lethczietg)t Dietectéd omassa780.3 (MgHVe the title
conpound (108), which was used crude in the next step.
= 1.95 mn (Method 2). Detected mass: 282.2 (M-Ht).
“c“pq. O e 4-(1:aming propy-4. PP oL &Y e |
lsoqumghokﬁmbamlrwy] - 7-chl oro- 2H-i soqui nol i n- 1- one
Exanpl e 115 was synt hesi zed ysing the reaction
sequence as decribed for th

414 ngy of @
X AN

ci s-4-(1-am no-
phenyl ) -cycl ohe 2
7-chl oro- 6-f |l uor o- L- net hoxy- i soqui oI|H§H§10) wer e
used to give 66.6 NY,of Exanple 3
hydrochloride. Rt = 1.88 mn (Mt
mass: 459.3 (MrH+t)
1- (1, 4- D oxa-spiro[ 4.5] dec-8-yl)-1-phenyl - et hyl am ne
(26) 20 Under argon, phenylnagnq;Kﬁn1bronide (3M in
diethyl ether (6.7 nmL, 20 mmol) was added to a
It i -(4-
5 O B e e P LaRAa oo -4
methq%pheeylhwclehWI isequiniojin-6ryleamine: (1108) weese slissohag iNA00 pL of

oy A 6% 0 SRR SEDABTEh SRyl g T

mixtukré WaisWtiriel endérianhgdreybii latoBphereddnti o@hvel&ﬁbmwab)com?;ﬂete The
added and the reacti on was heated under reflux for 10

catalyss was fillgred offand th_egreaﬁtl% anigire wasiRvaposaiedrip dryness. The solid
resid %@Ratsrt?@ét%g )\(Agttqi%(?ﬁnpg) m/&rjacﬁllxln%% RPHIBLAR éé%t.ﬁeb at room

Wi S€ e’ m Xt ure was extrac
tempérdwtbydlntrrebmdletetdwomdod coald lm/ebsewéd u'rlfhe weadtidremixture was

evapielg vajebwas s G IRGIMiAtyIE RS LoRIIEEg0 The rRSIgHE was taken
up in ?\@é %&%o‘ﬁ‘hﬂa@& tgfag[f fJ‘g”Vepluﬁ 'rﬁéZSPfHeod%sﬁ@d OpTo%u&paé'” n
hydrothiatideniRi e Q. 9Bmeiny(Methbg 119) chelectaskmassed02.3)(M+H").

cis-2-Methyl-propane-2-sulfinic acid 1-[4-(tert-butyl-dimethyl-silanyloxy)-1-(4-fluoro-
phenyl)-cyclohexyl]-methylideneamide (101)
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15

15Crude
1- (1, 4-di oxa-spiro[ 4. 5] dec-8-yl)-1-phenyl - et hyl am ne

W@ 289/1%180 g) was di ssolved in acetone (40 nlL) BEHEP2009/004421
treated with 6M aqueous hydrochloric acid (21.1 nL).
After 5 hours stirring the m xture was evaporated at
l ess than 20 C to give a redR8ue which was treated
wi t h di chl oromet hane, washed with saturated sodi um
bi car bonate solution, dried and filtered to give a
solution of crude produgt which was used i medi ately.
R=20 0.7 mn (Method B). Detected naﬁs: 218. 3

(MtHE) . [ 1- (4-0xo- I - et hyl Fcar bam ¢
acid tert-butyl esfgﬁy?ZSH
2009/ 156100PCT/ EP2009! 0044 X

di-tert.-butyl dicarbonate 46 @,
triethylamne (1.47 ni, 10 Dl ) was added to the
crude solution of 4-(1-am K phenyl -ethyl)- 5

cycl ohexanone (27) fromthe Qjfevi ous stage. After
stirring overnight, the reacgion was wor ked up by
extraction with dlchlorongt ne, washing with 1M NaCH
solution and then with Q.0 M aqueous hydrochl oric acid
(three tinmes until pH of hi ngs were pH4). After
washi ng the organic phase with brine, it was dried

To a sol@tiors 6fl8 tm@ @&l lgﬂhﬂtrfbl) of dlém(whmd/l@wa@ﬂfyabmh;ﬂox;gt#m-ﬂuoro-
crude s a colourless oil which was use

phennbcmlpﬁ%mnefqaﬂmeehmﬁ (91)dn26nL ohteteaydratuian wemtaﬁi@l@d 1.19g
031l o rd 311450, 154 vl f

titanium(IW) ethdxideutTiHe nesuﬁmg(rﬂsdure]ﬁé}lstlrred for 16h under reﬂux, before

sord e o FLSIFEH R SRk g oo
The fi f‘ﬂ@ﬁcé‘ké%@ EQSHMJWEO@% th(%tggcétﬁi% ﬁgcrj] g@trRZQ)leater. The

Sodi um ride was ad e reaction
phases were se;sarateoband)m aqgewsr\Aaybr pasgndcheted with ethy) acetate. The
F 00 added a S
combir BBl Taye Wers g Ve maghRe A swkRge; hted g
concetfatd@ i escud. tihebéruae produétiwaspanfsd by¥ash chromatography (SiO,,
2009/ 156100PCT/ EP2009/ 004421 138 sodi um sul phat e.
0% —E10@%r ethyloacejatecintheptane)db yvieldii.64 gfafdhe ditle @ompzound (101). R, =

115 B &geliﬁﬁp% Datcted pas%”ﬁﬁﬁ%d(nﬁ’lw).[’et ected mass:

4- (1- Ami no- 1- phenyl - ethyl) cycl ohexanol (30) 5 OH
Trifluoroacetic acid (8 was added to a sol ution of

cis-2-Methyl-piopans-2- s;lyﬂml@m@{g b@nzw»ypnnlrhﬁ tectabubihslienethyl-
silanyRBi a8 e Rt el e e R B HERA 028 o

the reaction m xture was wor ked-_up by addi ng 2M
aqueous hydrochloric acid ( V , followed by
evaporation. Freeze drying o p’ght gave a pal e brown

sem -solid residue. This was '-at d wth a mxture of
wat er and acetonitrile. After f qf§§e drying again 1.24
Yori de was obt ai ned

g of crude product as the hy
whi ch was used i hgfnext st age HnthoEt further

N\

't h cooling
10.6 mmol ) and

w

/ o

I
O
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15 purification. Rt = 0.58 mn (Method 5). Detected
mass: 185. 15 (M NH3- H2O+H+) .
W@ 2009(361Benzyl oxy- 7- chl or o-i soqui nol i n- 6- y| oxyRCTHR10091€04421
xyl]-1-phenyl -ethylamne (31) 0 O NH2 WO
2009/ 156100PCT/ EP2009/ 004421 139
4- (1- Ani no- 1- phenyl - et hyl ) - 3361 ohexanol (30, 404 ny,
1.6 mmol) was evaporated twice to dryness from
tol uene. The residue was dissolved in
di met hyl acetam de (3 nL) and the sol ution added
dropwi se to a suspension of sodium hydride (114

A solullqn ahdi7> G308 mmphaf gis-3imethyhpeapasenssubiig aﬁﬂdle[%@ert-butyl-

amerf b S e SR B8t ) and 02

mg (3 Q@mrﬁoﬁbf ﬂuoﬂorﬂéthmiphénylrsmfoﬁetldﬂﬁbaﬁetoaim}dtiat(dhyﬂtdfuran was
ropw se xture stirred overmght

cooleqirt@nwn thn%masrnméﬁ 7h@m<é)jotaﬂa M solutien ohfithégmc for 1
bls(trﬂ?&ﬁxlﬁﬁ){ ﬁJrﬁld%QthénghdeﬁfLﬁ‘gﬁ'v%ér@%o‘afed"‘@hgrml eb%as dtred for 1h

e rea Ct was isolate
at -7833(t betdredreing ghedctdd by adﬂttbarrﬁ/sa&matemaquﬂam@am)ncandm chloride

solut'§¥ %@[@@a"c@fﬁw}:@ AT ScslplnT e Shingd gAY Tvers were
dried n%%‘um gu%ig‘;é Hiered, 'éhdjd:é“fméh"tr%'?@d nﬁ\‘?é’au&l%Vgﬁvé P45 g of

S|r product as a colourless solid
the crude tltlencqriwomﬂ:l(mZ) aSsilesneeebmass mixigTe 3Ry F8HE) mm (Method 12).

Dete%‘ﬁgx"ﬁgjsﬁ\%@é (.IMpHe]wyl et hyl ) - cycl ohexyl oxy] - 7- chI or o- 2

H i soqui nolin-1- one Hydrochloric acid (6.6 nL of a
2M aqueous sol ution) was added to a solution of 1-

cis-2-Mgthykeiepane,& suifigie as%ﬂ%ﬁfmmtyhdleleslhw%anym}:k d#yfluoro-

pm”Y'i‘&%?'g %1'2?57}&&%%%“3&?%%&@7% m'oxt1 3rgm3 vvla)s Is? irred

over ni ght . Isopropanol was Fenpved under reduced

pressure and th wy ni ng aqu&oudd sol yti on freeze
dried to give cr grodu 8 s powder.
Thi s was treated)tmﬁ0§ i et oni tYi | efwat er and
freeze dried to give 87 ny e 2nhdesired product
as a colourless hydrochl oride s = 2.83 mn

(Method 3). Detected nass: 380¢ NH3+H+) . WD
2009/ 156100PCT/ EP2009/ 004421 148—FExXanpl e 116:
64441- Am no- 1- (4-fl uoro-phenyl)-et hyg]-cycl ohexyl oxy} -
7-chl or o- 2Hi soqui nol i n-1-one (Isomer 1)

1.70 g (2.77 mmol) of cis-2-Methyl-propane-2-sulfinic acid {2-benzenesulfonyl-1-[4-
(tert-butyl-dimethyl-silanyloxy)-1-(4-fluoro-phenyl)-cyclohexyl]-2-fluoro-ethyl}-amide
(102) was dissolved in 30 mL of dry methanol and 1.57 g (11.1 mmol) of dibasic
sodium phosphate were added. The suspension was cooled to -20 °C, and treated with
2.48 g of sodium mercury amalgam (5% mercury). The reaction mixture was stirred at
0 °C for 16h and another 620 mg of sodium amalgam were added. After stirring for 24h
at room temperature, the solution was decanted from the solids, evaporated to dryness
and the residue partitioned between 50 mL of brine and 100 mL of diethylether. The
organic layer was dried over sodium sulphate, filtered and concentrated in vacuo.
Purification by flash chromatography (SiO2, 0% — 100% ethyl acetate in heptane)
yielded 300 mg of the title compound (103). R; = 1.07 min (Method 17). Detected
mass: 474.4 (M+H").
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6-{441- Am no- 1- (4-fl uor o- phenyl ) - et hyl Rycl ohexyl oxy}-7
WO 200080 ®H- i soqui nol i n-1-one 5 (Exanpl e 116) MBEEP2009/004421
obt ai ned by the sane procedure described for the
synt hesi s of Exanple 34 using
1- benzyl oxy-7-chl or o- 6-f | uodddui nol i ne (38) and
4-[ am no- 4-f | uorophenyl - met hyl ] - cycl ohexanol (prepared
from 1, 4-di oxa- spi ro[ 4. 5] decane-8-carbonitrile,
4-f | uor ophenyl - magnesi um brom de and net hyl [ithium
~ anal ogously to SOB. Rt =1.74 mn (Method ZOLO
cis-4-{kAsmine-fluero-etbyB-4 (4-nerasphenyl)-cyclohexanah(E04)17:
6-{441-Anino-l-(4-nethoxy-£henyl)-e#hylFcyclohexyloxy}
- 7-chl or o- 2Hi soqui nol i n-1-q 53
114-(7-chl or o- 1- net hoxyi soq
]-1-(4-nethoxypheny1)H ﬁth, 109)
441- Am no- 1- ( 4- met hoxyphen < | ycycl ohexano
(prepared as descri bed fo synt hesis of 30, 400

- 6-yl oxy) - cycl ohexyl

nmg, 1.4 mmol) was evapora Wi ce to dryness from
tol uene. The 20 residue we ssol ved in
di met hyl acetam de (3 nlL) ang the sol ution added
dropwi se to a suspensi on of di um hydride (147 nyg,
3.7 mol, 60%in mneral oiP§Pin di met hyl acetam de (6
m.) under argon. After stirring for 1 hour, a solution
of 7-chl oro-6-fluorol-nmnethoxyisoquinoline (0.3 g, 1.4
A solutian df 300 digr.63 inaroet) axfricite2 {Methiy)-propanersulfiditeacid {1-[4-(tert-

outy- AR BES IS ondr- B e piemat i hkl Baligrs sy grargide (103) in
3 mLWQ[prﬁﬁﬁﬁéﬁﬁQﬂ’ebf& @i aadi dfiGN‘a?ﬂeé\?é Bydrodfldiic)adi®and stirred

quench the reaction. WO 2009/ 156100PCT/ EP2009/ 004421
for 18tuat eoouternperatures dhareidtuig waa washedwithi @hmL of diethylether and

ichl pro ne/.i 3 Y raki
oprfig&8. AERTBKEREdh TBERRY Binsblietl Al R ERBfE 178 Bmpound
(104)s iePhydrachidrigsrRe 8 B9 YningMethad 98)., Detecteldanasst 26618 (M+H").
to di chl oronet hane: net hanol = 98:2 to MeOH) gave
desired product (30 ng) as a colourless solid. Rt =
3.84 min (Method 3). 5 Detected mass: 441.4 (MrH+). Db)
6- {441- Am no- 1- (4- nmet hoxy- phenyl ) - et hyl Fcycl ohexyl oxy}
Example dh4ocis-62H4-( sAmino@-fludroesthy!j-Bx@nfiuaroipghenyl)dgycldi@xyloxy]-7-
&%@IochlorLc acid (0.4 nL of a 1M aqueous sol ution)
chlor -i59guMIig-13088) uti on of 1-[4-
(7-chloro-1-neth | sogUi nolg n- 6:yI oxy cycl ohexyl ] - 1-
( 4- met hoxyphenyl ' 0| 0.07 mmol)
i n isopropanol ‘ he rg Qi XLEre was
heated in a m EMNoware~avén A ) .
| sopropanol was rejfoved under reducgd_pressure and the
gEEﬁE

remai ni ng aqueous @ol ution freeze J to give crude
product as an 15 anor phous powder. J was treat ed
twice with acetonitrile/water and fTe€ze dried to give
29nmg of the desired product Exanple 1 as a

col ourl ess hydrochloride salt. R = 2."60 m n (Mt hod

2). t ect ed L 410, - 4- h i
Exarplg 1707 SUBRS 26 b MgheYeREtay sellendtl s BEstd r e
synth@eRCdfi Deinpler1. 209tmg of tiy-Ag3idminb-ERaor-ethyh-4-yeflagro-phenyl)-

-chloro-6-fluoro-l-nethoxy|SOﬁU|noI|ne (10) and the

7 d t ]
cyclobexanal §00d) anp A58 meg Pt b1ebiroGyfleera- txmethgxy4spquinoline (10) were
Cl4 A [ ts
osed 3B b Y ERMNEI Lo A8 9RRAORROERLS) P8 gRAbod 12)
Detected neasss @38r2 (MuHY) be i sol ated (naned isoner 1); the
rel ati ve stereocheni stry was not assigned. WO
2009/ 156100PCT/ EP2009/ 004421 142




10

15

20

25

Exam pi e Product Chem cal Nane [M+H+] Rl [m n] Met hod
118 HN o 40/ Cl e e NH2 64441- Ami no-
wa2@asapent yl et hyg- cycl ohexyl - oxy}-7- PCT/EP2009/004421
chl oro- 2Hi soqui nol i n-1-one 389.5 3.10 3 119 / HN o
lei C NH2 6-{4-[1- Ami no- 1-ethyl-propyl]-
cycl ohexyl oxy}- 7-chl or o- 2H188qui nol i n- 1- one 363. 2

2-Methyl-propane-2-sulfinic acid 8-(4-fluoro-phenyl)-1,4-dioxa-spiro[4.5]dec-8-
yimethyleneamide (105)

S=0
"

[O —N

O

F

To a solution of 10.0 g (38.3 mmol) of 8-(4-fluoro-phenyl)-1,4-dioxa-spiro[4.5]decane-
8-carbonitrile (15) in 44 mL of tetrahydrofuran at -78 °C were slowly added 76.5 mL
(76.5 mmol) of a 1M solution of diisobutylaluminium hydride in toluene and the reaction
was allowed to warmed to 0 °C over a period of 3h. The mixture was recooled to -78
°C, neutralized by dropwise addition of a 10% aqueous citric acid solution and warmed
to room temperature over 15h. The mixture was extracted three times with methyl-
tert.butyl ether (50 mL each), the combined organics were dried over magnesium
sulphate, filtered and evaporated to give 8-(4-fluoro-phenyl)-1,4-dioxa-
spiro[4.5]decane-8-carbaldehydecarbaldehyde.

The crude aldehyde was dissolved in 113 mL of tetrahydrofuran and 5.09 g (42.0
mmol) of 2-methyl-2-propanesulfinamide and 12.0 mL (13.1 g, §7.3 mmol) of
titanium(lV) ethoxide were added. The resulting mixture was stirred for 3h under reflux
and 16h at room temperature, before being treated with 30 mL of water and filtered
through celite. The filter cake was washed with 200 mL of ethyl acetate and 60 mL of
water, the phases were separated and the aqueous layer was extracted twice with
ethyl acetate. The combined organic layers were dried over magnesium sulphate,
filtered, and concentrated in vacuo. The crude product was purified by flash
chromatography (SiO,, 0% — 100% ethyl acetate in heptane) to yield 3.20 g of the title
compound (105). Ry= 1.01 min (Method 18). Detected mass: 368.3 (M+H").

2-Methyl-propane-2-sulfinic acid {1-[8-(4-fluoro-phenyl)-1,4-dioxa-spiro[4.5]dec-8-yl]-
allyl}-amide (106)
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15

1.71 12 120 HNo |I. C NH2 64441- Am no-
1-cycl opropyl et hyl Fcycl ohexyl oxy} - 7-

W@ poanse12H- i soqui nol i n-1-one 361.2 1.98 13 PCT/EP2009/004421
121

133

Under argon, 2.00 g (5.44 mmol) of 2-methyl-propane-2-sulfinic acid 8-(4-fluoro-
phenyl)-1,4-dioxa-spiro[4.5]dec-8-ylmethyleneamide (105) were dissolved in 27 mL of
absolute tetrahydrofuran. Then, 5.99 mL (5.99 mmol) of vinylmagnesium bromide (1M
in tetrahydrofuran) were added dropwise at 0 °C and the reaction mixture was stirred
for 17h at room temperature. Another 3 mL (3.00 mmol) of vinylmagnesium bromide
(1M in tetrahydrofuran) were added and the mixture stirred for 20h at room
temperature. The reaction mixture was cooled to 0 °C and 15 mL of saturated aqueous
sodium sulphate solution were added. The suspension was filtered over celite, the
organic layer was dried over magnesium sulphate, filtered, and concentrated in vacuo.
The crude product was purified by flash chromatography (SiO2, 0% — 100% ethyl
acetate in heptane) to yield 1.09 g of (106). R;= 0.96 min (Method 18). Detected mass:
396.4 (M+H").

2-Methyl-propane-2-sulfinic acid {1-[8-(4-fluoro-phenyl)-1,4-dioxa-spiro[4.5]dec-8-yl]-3-
methoxy-propyl}-amide (107)

=0

2]
/
Iz

O O

/

16.5 mL (8.23 mmol) of a 0.5M solution of 9-BBN in tetrahydrofuran were added to a
solution of 1.09 g (2.74 mmol) of 2-methyl-propane-2-sulfinic acid {1-[8-(4-fluoro-
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HN o 40/ C NH2 6-{4-[1-Am no- 1-n-propylethyl]-cyclo
hexyl oxy}-7- chl oro-2H soquinolin-1- one 363.2 1.77 12
WEXHAPFE0L22: PCT/EP2009/004421
6- {441- Ami no- 1- et hyl - propy1] - cycl ohexyl oxy}-7-chl oro- 2

H i soqui nolin-1- one (Isonmer 2) WO

2009/ 156100PCT/ EP2009/ 0044213843 OH A y A sol ution
of sodiumtrimethylsilanoate (149.2 niL, 1Min THE) was
added to a sol ution of

henyh-aihd-QicxaBspitdja/5)ddc-BBfIpam-arids MU6) e 5(m0. THPEt 04C. The
P _ryrlr-)ml)_ in DﬁqzcﬁdmﬁﬁdwargonmAgter stirring at )
reactgm mixteie was adowed teo Marsvtotcosn teraper@lugsver dightnbetorg being

coo 5. P UG e ST el e s
aquebls dgiittsijetbdroxidle-Wele addéd glowipramantherrasturetwasstived for 16 h at

collected by filtration and purified _ by reverse phase
roomdgMpesaivEe-a rr(l)gUfQ)wgsrﬁ)ﬁr@cE%q twiigewith" 50 mL of ethyl acetate,

wastEGHRNWlon 4 SoEfated sPud Bk SRtrl Arihver magnesium
sulfafégarnd comeentextéed éulvacual Uide cidide-aléoid) wasndigsddvad ih 8)mL of
tetrayt AT A MW SUSRATISAThOG b (446 g of sodium
hydriﬁﬁéd&)ﬁ;‘) jrpg‘?'ﬁﬂ kdtraHyRfRBIraR @l B “CSBl 5T ¥8.26 #rRbl) oF Iddomethane
were added, and after stirring for 16 h at room temperature another 50 mg of sodium
hydride (60%) were added. The reaction mixture was stirred for 1 h at room
temperature, then 30 mL of methanol and 15 mL of aqueous ammonium hydroxide
solution (33%) were added. The reaction mixture was evaporated to dryness and
lyophilized from water to give 1.17 g of the title compound (107) in a purity sufficient for
further conversion. Ry= 0.93 min (Method 18). Detected mass: 428.2 (M+H").

cis-4-(1-Amino-3-methoxy-propyl)-4-(4-fluoro-phenyl)-cyclohexanol (108)

AN
o)

H,N

OH

A solution of 1.16 g (2.71 mmol) of 2-methyl-propane-2-sulfinic acid {1-[8-(4-fluoro-
phenyl)-1,4-dioxa-spiro[4.5]dec-8-yl]-3-methoxy-propyl}-amide (107) in a mixture of 5
mL of acetic acid and 1.25 mL of water was heated in the microwave oven at 100 °C
for 5 min. The mixture was cooled to room temperature and slowly poured onto 100
mL of cold saturated aqueous sodium bicarbonate solution. The mixture was extracted
three times with a 3:1 mixture of dichloromethane and ethanol (50 mL each). The
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15[ 1- (4- Hydr oxycycl ohexyl ) -1-et hyl - propyl ] - car bam c

acid tert-butyl ester (fromthe preparation of 119)
worwodsdled by evaporating twi ce fromtol uene. HEGBEERRDED4421

material was dissolved in dry THF (2.5 nmL) and

tri phenyl phosphine (0.63 g, 42 mmol ), and 7-

chl or o- 6- hydr oxy- 1- nethoxy|§§QU|noI|ne (110, 0.39 g,

1.86 mmol ) added. Then Hunig's base (0.24 g, 0.32 ni,

1.86 mml) was added. The reaction m xture was 20

orgarﬁ@phasie wascdacentatddVa kdtudtodentbié the, dlcawlé’ﬂarﬁ@mbhe and 203 mg
dropwi se over 1 hour. The reaction m xture

(5. 37\KﬁmﬁBd>ft5@d25" bosphydride wete adeethi e reatien maixture dvas stirred at
room B RRAHE BuE R HReh Bt AL 8207 9 B ol Boronyarae

were Bd;d'edgAﬁmewls atl 'ratrmsednpbaateré thé wmtndmymfxtnlmerwas'; quendited with
evaﬁor atio 8ave 1.7 of cr ude g duct whi ch %
water, Gengentrated il vacyo agds mréu ized,fudce Hom watefdlo givg the title

com DR B O W e B HE AP R B ol o il fethod 2

DetecgedenasstB\Z/rQ (MsHiue which was purified by
chromat ography on silica gel. Elution with
hept ane/ et hyl acetate (95:5) gave 113 ng of desired
corrpound Rt = 1 54 mn (Method 11). Detected nass:
476. 2 I\/H—Hb
Examplg 148: gigi6afs-(1- énnpoapm@ﬁm RIPEY b e (4 flagrorphreryi)-eyalolrexyloxy]-

7 Chl‘? (Z’ﬁ%@ﬁ%@'ﬁ‘ 1 O??%?ho;(fl?ggtrqu?ngﬁﬁngbﬁoiszz:ycf)y;gxyl ) -

1- et hyl - propyl Eca d -bNgHy! ester (111,
113 ng, 0.24 [ opropanol (1.5
m.) and 10 tng (M 1.5
m.). The reactier cpas
oven at 100 C for 30 m nutes. Evapsration gave crude
product, which fhs treated twicg
acetonitrile/water and freeze dr '
the desired product as a col ourl eS¥ hydrochl ori de
salt. Rt = 2.45 min (Method 2). Detpcted mass: 363.3
(MrH+). 15 The follow ng two racem ¢ products were

Exampi 31 5%¢hssy ﬁtﬁ@séé‘&fﬁsﬁ’lg%éqéé&lcﬂ‘%édu&% a9ledfsed for the

synthesi s of Exa usin
synthgsistof doa@ngplayid Hdﬂyng qfr@tﬂaéa(%amqqr&meth@q( prapyedh{d-fluero-

phenyiPERIRRRRIIY 19870953 ma ol 7iphiore fupres ' geroxy-isoauinoline

(10) weretudeudt tol gies 6616 gy SiERtplentd 89S lhydisthiéhde. e 1.88 min
i sol ated products are different stereoisonmers 20 as

(MetheghtAr @GtQ(ﬁe@Emﬁﬁﬂ 4584 (MﬁHE&anpl e 121, therefore
named "isomer 2", their relative stereochenist ry,
however, was not assi gned. Exam pie Product

1-(1,4DwXacspird[dUBid ¢ dvBHyl)+] -pRehy(-ethylamine (26)

0%

Under argon, phenylmagnesium bromide (3M) in diethyl ether (6.7 mL, 20 mmol) was

added to a solution of 1,4-dioxa-spiro[4.5]decane-8-carbonitrile (3.34 g, 20 mmol) in
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Meth od 123 HNlei Isonmer 2 0 a 0 O NH2 6-{4-[1- Am no-
1- phenyl -ethyl] cycl ohexyl oxy}
W@ 2panee 2H soqui nol i n-1- one 397.12 1.74 12 PGYIEP2009/004421

2009/ 156100PCT/ EP2009/ 004421 145 Exam pi e Product

Chem cal Name [ MtH+] Rt/ [mn] Meth od 124 HN110 a

| somer 2 NH2 64441- Ami no- 1-186t hyl - nbutyl ]-cycl o

hexyl oxy}-7- chl oro-2Hi soqui nolin-1- one 363.2 1.76
diethyl ether (60 mL). The mixture was stirred for 30 minutes. Titanium (IV)
isopropoxide (5.7 g, 20 mmol) was then added. After stirring for 5 min, methyl lithium
(1.6 M in diethyl ether, 31.2 mL, 50 mmol) was added and the reaction was heated
under reflux for 10 hours. After cooling in ice/water the brown mixture was treated
cautiously with 2M NaOH solution (30 mL) dropwise (exothermic). The mixture was
extracted with t-butyl methyl ether and dried over sodium sulphate. After filtration the
organic phase was evaporated to give 5 g of a pale yellow oil, which was used in the
next step without further purification. R =2.10 min (Method 2). Detected mass: 261.2

(M+H").

4-(1-Amino-1-phenyl-ethyl)-cyclohexanone (27)

NH

Crude 1-(1,4-dioxa-spiro[4.5]dec-8-yl)-1-phenyl-ethylamine (26, 2.5 g) was dissolved in
acetone (40 mL) and treated with 6M aqueous hydrochloric acid (21.1 mL). After 5
hours stirring the mixture was evaporated at less than 20 °C to give a residue which
was treated with dichloromethane, washed with saturated sodium bicarbonate solution,
dried and filtered to give a solution of crude product which was used immediately. R; =
0.7 min (Method 5). Detected mass: 218.3 (M+H").

[1-(4-Oxo-cyclohexyl)-1-phenyl-ethyl}-carbamic acid tert-butyl ester (28)
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21 Exanpl e 125 and 126:

643- (1- Am no- propyl) - 3- (4-fl uoro-phenyl)-cycl obut yl oxy
WQ 2009/15dM or o- 2H- i soqui nol i n- 1- one a) PCT/EP2009/004421

3- Cyano- 3- (4-fl uorophenyl ) cycl obutan-1-ol (112) OH F

Met hyl lithiumlithiumbrom de conplex (123 ni, 185

mmol ) was added dropwi se to18710 sol uti on of

4-fluoroacetonitrile (22 nm., 25 g, 185 mol) in THF

(550 n.) at -70 C. After stirring for 1 hour at -70 C,

185

a solution of epibroxydrin (15.8 nlL, 25.3 g,
mol ) in THF (125 @ aged dropvvl se. The reaction

m xture was stirredg theQ)hour Then, at -70
C, nethyl magnesi umRedi ts \nrh M 61.7 nL, 185
nmol ) was added dropwi se gnd t reaction mxture

al l owed to warm up gentl Q 18 roomtenperature with
stirring overnight. The|reacfion m xture was then
cooled in an ice bath and dropw se water (30 nL) and

t hen hydrochloric acid (5 were added. The acidic

sol ution was saturated w 3 sodi um chl ori de and
extracted with methyl t-butyl ether. The organi c phase
was then washed with sodi umthi osul phate sol uti on and
brine. After drying over sodium sul phate, followed by

With éd’dlingédiiterl,-buﬂybd&afbmate \6&846@ eefrovadl) andetriettadarime (1.47 mL,

10.6 Giol whs acpfl 0 des sHsR BREOR RS bddBole-f Poasy EsMtnc

cycloI"i\éstéalr\‘b‘r‘l%I ({2'7 F’roﬁ'ytﬁ“ehﬁmgété@@)%ﬁé‘r §tir|'|h§ %vgﬁﬂlghte knd fé%lbtlon was

ane/ et hyl acetate gave 19. the desired
worketbup byrajdraRtlo& withagichfiororpethaned V\@)shlnggwéh 1881 NagdH solution and

then witep antsalizops Bipmshiars 569 duss Emestugil ol yrangswere

pH4). yAf’@ér'Wésrﬁﬁ e 6ﬂg’b”rﬁc hase with brine, it was dried over sodium sulphate,
3-cyano- 3-(4-fl uorop enylﬂ)pgycl obut an- 1- ol (112, 19.8
4

filtereg, anmaa)qwmd)to\me arugieopragyct (28)iasta eelonEess Al whigpwas used

nd the 'so
tert-Butyldinmethylsilyl 10 trifl uoromethanesul phonate
(32.9 g, 28.6 nL, 124.3 mmol) was added dropw se and
the stirred reaction m xture was then allowed to warm

r e
- g P S LB YA R A Kelmic SR KB BB 129,

(0.1M, saturated sodi um bi car bonat e soI ut| on and
brine before being dried over sodi um sul phate.
Filtration and evapg {on gave 32.9 g of a yellow oil
whi ch was used 15i ngxtHstep w thout further
purification. Rt = ). Detected
mass: 306.3 (MtH+). c¢)
1-(1- Am nopropyl)-1-(4- or oppenyl ) cycl obut an- 3- ol
(114) OH
203- cyano- 3- (4-fl uor ophe

wﬂho%@rﬂﬁgpﬁpnﬁéﬁﬁ% Rtégetf‘ﬁ nql (Métﬁb@%&(ﬁétezfé dn}aég étérk (M+H")

ycl obut an- 1-yl -t - but yl di m
ethyl silylether (113, 1. , 5.1 mmol ) was dissol ved

in toluene (4 nL) and et hyl magnesium bromde (3.4 ni,
10.2 mmol, 3Min ether) afdeéd dropwi se. The reaction

m xture was then stirred for 30

[1-(4-Oxo-cyclohexyl)-1-phenyl-ethyl]-carbamic acid tert-butyl ester (28) from the
previous stage (2.7 g) was dissolved in THF (60 mL) and cooled to -70 °C. Sodium
borohydride was added (356 mg) and the reaction mixture stirred overnight with
gradual warming to room temperature. Water was added and the solution extracted
with t-butylmethyl ether. The organic phase was washed with brine and dried over
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WD 2009/ 156100PCT/ EP2009/ 004421 147 mi nutes at 90 C

After cooling to O C, the reaction was quenched by
w@awptsam of met hanol (20 nL) foll owed by addi PCTEP29DI/004421

sodi um bor ohydride (384 ng, 10.2 mmol ). After stirring

over ni ght dilute sodi um hydroxi de was added (50 niL, 1M

aqueous sol ution) and the nil3Bure extracted with

net hyl -tert-butyl ether. The organic phase was 5

stirred with hydrochloric acid (2N, 100 nL) for 4

sodluhpslulﬁhafEhEv%Ebfalld}ﬁ daEET 24985 of AWhiteedhRTagVcilde product. Ry = 1.41
met hyl -tert butyl ether before being nade basic with

min (M@H?Qﬂﬁhﬁﬁ’(@@(ﬁedénéﬁ A460% (Ms@oHtaHQOékit }acted with
di chl or onet hane/ i sopropanol (3/1). Evaporation of the
organi c |l ayer gave 900 ng of (114) as a yellowoil. Rt

4-(1-/§r(r)1ihd(j§~pﬁeﬂy(—é@tyb&£%kﬁiexaﬁ&tQﬂ)ed mass: 224.2 (Mrl-1+).

143- (7- Chl or o- 1- net hoxyi soqui nol i n- 6-yl oxy) - cycl obutyl
]-1-(4-fluorophenyl)- propylamne (115 and 116)

143-(7-chl or o- 1- net hox qui nol i n- 6-yl oxy)-cycl obutyl
dt opyl ami ne (2 isoneric

]-1-(4-fl uorophenyl) -
m xtures) were prepared - & m nopr opyl ) - 1- (4-
({114) 2and

fl uor ophenyl ) cycl obut an- 3- oI
7-chl or o- 6-fl uor o- 1- net hoxyi sequi noli ne (10) as
descri bed for (109). The t eoi soners coul d be

separated by silica gel chrqmataography, relative

stereochem stry was not assiggeéd. 115: Rt = 1.50 mn

(Method 10). Detected mass: 415.2 (MFl+) 20116: Rt =

1.55 min (Method 10). Detect e&PHmss 415.2 (MrH:)  e)

613-( 1

- Ami no- propy1) - 3- (4-fl uoro-phenyl)-cycl obutyl oxy]-7-ch
TriflubdaeeftatiIq@4nDPvas-atidednd d sxation ef 2e4-h clohéeiyl)-1-

2009/ 156108(PCT/ EP2009/ 004421 148 Ft-Aydroi @y clonéty)-
phenygghyl}-capaamicacishieri-batyl aster (49)opicheranastbapgr § inabd,from the

prevqus bgrﬂﬁgr%ﬁr? ﬂg %PQlHoﬂr&f@%a@ﬁéﬁ%kﬁr&%@asﬂﬂQr%@p by adding

2M adﬂ@oL(s7hydTbolnI0fld:ami (mes dfalibwed iby-eraporation. Freeze drying
yl oxy) - c%cl ohut (4-fluo

over eal&égrefy«mtf@dmr%q ch3e3ichiRe T0erwab iRl Epmistire of
wate%d’;a%tgéx yﬁgg@%awm% Qgéﬁﬂ %d, (q\‘gfﬁggé%s)&uct as the

hydrobhtoeldewamabtalnetDthf(wms{ﬁped in the eedrgiage Without further

purifi %% ( éﬁAEﬂ 58 gﬁmg%ﬁgﬁ ﬁgb%tlelépegﬁrg%g?n’y ég1 g%ﬂ-ﬁpﬁng-ﬂzi*)

1-cyano- 1- (4-fl uor ophenyl ) cycl opent - 3-ene (117)
Sodi um hydride (14.4 g, 0.36 nol, 60%in oil) was
added to ice cool ed DVMSO (500 15ni) under argon and

114G By b Pt one ﬁ@ﬂsk%fb%%g’?%%@ affprbfeyidinine 31)

added over 15 m es , cogled sodi um
ci s-1, 4-di chl or,

Q)
was allowed to @ S

stirred overnight. The reaction was uenched by gentle
addition to 1000-@L ice cold water NH,

hydri de m xture
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20 and foll owed by extraction wi th dichloronethane.
Evapor ati on gave crude product which was taken up in
woeppasdaset hyl acetate (1/1) and washed wi t h WeE@BEP2009/004421

three tinmes. The organi c phase was dried over sodi um

sul phate, filtered and evaporated to give 33.7 g red

oil. This was purified by ciAB8nmat ography on silica

gel, elution with heptane/ethyl acetate (1/2) gave

10.1 g of desired conpound 117. 25 b)
-(1- X 11 . Jeytidhexhhepamaenyhg cyelm was el8porated
(1 A(lT{ln?) wvr%ﬂ%gg'y% 100PCT/ EP2009/ 004421 148@2( P )
twice 1o dyynessfrqm telugpe ophe fgsijeg wasptinsolved iedimethylagetargide (3 mL)

7.4 I S, di |ved | . . t
and tife SRWIBR s E R HRRRE o slharmiPBEs o Ml 18 8! 4.1
mmolABD® inshirerangl) fiw dimethyhacstamidd €8 nelgairiden angon. Afterveisring for 1
added dropwi se to ice cold 5 nethanol (50 r&%% .
hOUF,fao$¢|ém0@9—@@%'@%8&@?%5#&@@%@00%@ (38 g) 1.08ypmol) in
el A o SRS ARGt Then
mixtus®diasthéy teatddland stitred @b 602 fot M hduirbefbne ecoalingrend addition of

v B i RlaE WA b
dichl#ﬁh@?ﬁé&/@%&g@%}%@ I(i"r?]ﬁ i%ng i‘ég%r)ﬁﬁati%n%fghéfor@aﬁié Inhae Ander

I's was ta oromnet hane ahd extracted _
reducedi presswireh Pdirificatiorhbyl coleimo chrorsatography) (silitaget.odre mathanol in

. ,,agqueous l.ayers,. were.mde basic-w th aqueous sqdi .
dichiqigiEgiane) BeSie P iF s BRyPranicy 67 oot ad AApaiayS ot R, = 4.3 min
(MetH8CH). Dete@bl angdd: asrrpganalt).(3/1) . Drying over sodi um
sul phate and evaporati on gave 348 ng of the desired
product Rt = 2.37 mn (Method 2). Detected mass: 220.1
(MtH+) . 15 ¢)
1- (1-am nopropyl)-1-(4-fluorophenyl)cycl opent an- 3- ol
Exarripld 8%: €f41-Amino-1-phenyl-ethyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-
1-(1-am nopropyl)-1-(4-fluorophenyl)cycl opent - 3-ene
oné (118, 348 ng, 1.6 mmwl) was dissolved in THF at 0C
under argon. Bor fL Min THF)
was 20 added drBpwige : eacti on
m xture was al Il owed ure before
stirring over Ny
added (4 nL), fol p
30% solution in @ter) and sodi um hydHgxi de sol ution
(1.75 nL, 1M aqueous solution). After stirring for 5
m nutes the mxture was extracted with ethyl acetate,
dri ed over sodi um sul phate and evaporate

Hyr QNG Ao G ) AR GUSaVECIP s Dvas added s a gatution of 1-i4-

(-0 L et Rl BB BB PRI Ui S ehetyiamine

(31, 8%ingt DoK) mntoihimoisapiopanof (1 nb)cthdyedatieazvixtingiwas stirved

overniai, [Rponand vigs temidieB pds seRjerbErasstraend % remeining

aque%%g g?lu?ﬁ%&%&%ﬁﬁfﬁg%mdé\%ﬁ%t g3 an %&%h?ds PeMler.

This was treatechivdce withmaetonitrilempienand freezg doird)to ginst dpang ¢f the
11-1-(4- 1] henyd) - | anminen( 1 .

desirg) BTodhict e ot G0 ERS I BEBRYPR A Kb SRy (Ylthsgst i Petected

mass1B80-3 M NH@Ppheny1) - propyl amine (120) was prepar ed
from 1-(1-am nopropyl)-1-(4-
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10f | uor ophenyl ) cycl opentan-3-ol (119) and

7-chl or o- 6-fl uor o- 1- net hoxyi soqui noli ne (10) as
welewensdded for 109. Rt = 1.11 mn (Method 11).PCEHERWOEE4421

mass: 429.3 (M-1-1+4). The product was obtained as a

m xture of isoners, their relative stereochem stry was

not assigned. 15e) 140

613- (1- Am no- propyl) - 3- (4-fl uorophenyl ) - cycl opent yl oxy

]-7-chloro-2Hisoqui nolin-1- one (Exanple 127) F

Examipled1 § 8- a1 9-Amiapy L)4-Bubfo- bhéWIPEWHYCt)bdMYRﬁ@PW(tMﬁBO 2H-
]-7-chl oro-2H i soqui nolin-1-one (Exanple 127) was

lsoqum%pakeaef(lsgmer 1)

143- (7-chl or o- 1- net hgxyi s§qw nol i n- 6- yI oxy)

described for 17. 5 obt ai ned
as a m xturdiN S gE ~ ve
stereochem stry |was not assi gned. R 1.34, 1.37 mn
(Method 10). Depected mass: 415.1 (%—H). WO
2009/ 156100PCT/ EP2009/ 004421 151
6-{4-%- Arﬁ rfoaﬂ(ﬁgﬁ: fhewlbn d@kﬁpgfcldﬁéxﬁoM “7TBRIBRX2HPIRBAYInbtin-1-0one

(Exarnpleeﬂﬁ)waqahbtamedalgy\&m aambrmncwrem@onbad Torthesynthesis of

dd
Example S isind Thegy v efiorizorlistPadhptng (38)@ndt-famipo-4-uore-
phenﬂrfﬁé%yl]fby"ékﬂﬁe(x&ﬁ@l (fiﬂrépl_ ar€derdrh 4 4Udﬁ))6@§plﬁd[4r5jeécah‘éjsfcarbomtnle

lux for 16 hours he reaction m xture was
—ﬂuoe@rafnearwlmgne@lursézrgmmand Gaethi |§l]lluﬁh aﬂélog@uglm t@@%& =1.74
eal |tateforrred The
min (@Igg%%p?@ t@é&t%tgﬂ?ﬁ%%svg%égwl {'Ii’ ti’on and washed with
10 THE. The conbi ned organi c phases were stirred with
sodi um borohydri de (452 ng, 12 mmol) overni ght at 25
C. The reaction mxture was then diluted with t-butyl

a5 ST T T SR S b a2

isoqui:mullmhedeaqueous phases were adjusted to al kaline pH

with a 6M aqueous sodi um hydroxi de solution with

cooling, before extraction wi th dichloronmethane gave a

L N)-

B o N 3 e e o en)
ethylamined108) nass: 278. 2 (M+H+)

[ (4- Met hoxy- phenyl ) - (4- oxo- cycl ohexyl ) - et hyl ] - car bam

c acid tert-butyl ester (33) 0 WO |

2009/ 156100PCTLE )

di -tert-butyl “di cy F [ and

triethylam ng g to the

crude sol ution Cl

C (1, 4-di oxa- sp ro[ 4.51dec-8-yl1l)-C (4-

met hoxy- phenyl)Onet hyl ani ne (32) fNBm t he previous

stage. After stirring overnight, the reaction was

4-[1- Amrd@ea(mwoeﬁhwy@m wdyblweabhor(@r@pma@mcnbed for the

vvashl%wlth heaueous | ayer was treated
synthgpistef 80, RBNG ol f}tmml)twawxaeorgﬁecamcerﬁ@ﬁirﬂa&asaf&radoluene The

re&dmﬁé Was i %deﬁE& Fﬁ@@{l?ﬁé&%dé"ﬁ W% dd e YIRidEddded dropwise to

gani c dryr’ng over soaﬂ?
a suspahabatoé ,sotirwn hyga@é ¢19hagy; Jiammreokf0Vainetirneralboit)en dlmethyl

acetagide 6 Filg WTHes RGO AR ALTNG 1ol oo B0 st e £ 2ot s-fluoro-
1-meﬁ9&i§§ggﬁ§g2§ ¢B %dﬂﬁm %)Ilg giérﬂté@%@ﬁémmnﬁ) was then added
dropvjigeariidhe xyixtuye |surredpv)ermghtrgmnwmemfg$ jherehéatet -ara stirred at

60 °be%r 1%our befér%réoo?Htgyandeaséaq{iors gf4 zvaper (30 mL) to quench the reaction.
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OH 15 Sodi um borohydride (12 ng, 0.34 mol) and 2
drops nethanol were added to a solution of
WO eopofredibbxy - phenyl ) - (4- oxo- cycl ohexyl ) - net hy| FCHER20A9/€04421
acid tert-butyl ester (33, 110 ng) in THE (5 nl).
After stirring for 7 hours the reaction was worked up
by washi ng the sol ution wtHA4daturated sodi um
bi car bonate solution and brine. After 20 drying the
organi ¢ phase over sodi um sul phate, followed by

ProddidtidstisbRited By axtastion Wlmadiéhlbﬂiméﬂmaﬁ@%bﬁoéﬁﬁbrﬁ@dy and
cis/trans isonmer mxture (34) as a colourless so

evapeftion ofdke oeganieiphase updenreduseddiessurggBurifigatiombygolumn

chrorgadBaRil, gskYﬁggfe‘i' FLhlorShEfHe %éhlo?&rﬁet%a%’*rﬁét’ﬁ%nol = 98:2 to

MeOH) pave desirdd produet Y30 heg))ds) a eelduylely cblidieRen G184 @) (Method 3).
WD 2009/ 156100PCT/, EP2009/ 004421 153
Detected magsy: 44det (M+HO-d (0.31 nl) was added to a sol ution
of [ (4-hydroxy-cycl ohexyl)-(4-
5nmet hoxy- phenyl )net hyl ] -carbam c acid tert-butyl ester
b) 6-{4J4 -ArhiHb- g #-methdixg+pghenyhesthylireyl6hexyloxy) T-ehlosd-2H-isoguinolin-
f 2 hou 2M hydrochloric acid (3 nL) was added.
1’0“%8%?6?&%{)1?)%% crude product as a col ourl ess solid.
Water and acetonitrile were added and the m xture was
concentrated and then freeze dr| ed to give 83 ng of

4- [ ani no- ( 4- mettroxy-rhenyP . exafol ~(35)
| . ( Net hod

Ca4- (1- Benzyl ox 'n- 6-yI oxy) - cycl ohe
Xyl FCG- (4- met hoxys phenyl ) - met hyl amN g (36 and 37). 15
4-[ Ami no- (4- net hoxy- phenyl ) - net hyl ] -c%cl ohexanol (35,

Hydrdehi gk aGadp i) ot IR &l fidh)iFad Badld B & SMHRIR of 1-(4-

(7- chwrﬁﬂtﬁ%&m@iw@uﬂmlhmmmﬁcbhexﬁphL(mrﬁéthm‘(sﬂpldenyl) -ethylamine

opw se _to a suspension of sodium 20 hydride, (37
(109 cﬁ%@gnﬂrm meh indsaprapage! Q-4 by Taprrﬁ?ﬁt;nn AbguEavas heated in a

t
BTGP 1S Oy A undor ecuce

press(uSeB anf2heyemainiig aqué()us soldtion ffieglze drtedntodpve 2rude) prodsict as an
en add

th . .
amorbya4s REWASLHLY WBBJERH GH MWEe Wi assteniiehuater Apg freeze dried to
give 2’9’ Q'Hf@'ﬂi de&?@d‘ﬁfﬂdﬂdﬂ ESaWible 1A?hs!4 ealoaHe¥s Wdr‘%hﬁfnde%alt R =

quench the reaction. Product was isolated by
260mm(MetthrQMﬂeme@edmhasmméOh‘aﬂWNHoﬂﬂ Opanol (3:1) and
the crude product was then obtained by evaporation of
t he organi c phase under reduced pressure. Purification

The fBNowif YEBemid pmhewwefm&&.ﬁe&w}% sarp¥pretédire! ddseribed for

di chl or onet hane) %ave 40 e earlier eI uting
the syntbasis of Exagpladd 74aeing 7«h @We6+ﬂa9@—1éngﬂwpmsmumhn9 (10) and

the céf?%%poﬁﬁrﬁn ﬁ'ﬁrp&:ﬂ%@i&llﬁgﬁe sé% ﬂ’égp J%éeg%éﬁ\}evgﬂ'gomtnles grignard

reagdﬁ‘b@bhd @néethyl aeétﬁqt litHiuma ssagerls adaldgotsly. toB0). Bhestdrebisomer

(Method 5). Detected mass; 503.2 (I\/HrH+2
could be lsolated (named isomer 1); the relative stereochemistry was not assigned.




5

Exanpl e 35 and Exanpl e 36:

6-{4-[ Am no- (4- met hoxy- phenyl ) - net hyl ] - cycl ohexyl oxy} -

W@ 2@piamee 2H- i soqui nol i n-1-one 15

sol ution of hydrochloric acid (3.8 nL) was added to a

sol uti on of C44-

(1- benzyl oxy- 7- chl or o-i soquilddl i n- 6- yl oxy) - cycl ohexyl ]

- G- (4- met hoxy- phenyl) -

nmet hyl am ne (36, 40 ny,

0.

08

A 2M aqueORGI/EP2009/004421

mrol ) in isopropanol (4 nmL). The reaction m xture was
Ex3® [strodiig@d overni ght. [sopropanpChevaial enovEmM+HTIi¢ R/ Method
reduced pressure and the renmain g aqueous sol uti )Ii] .
Ple r deze dried to give crude produ®®™&s an anpr phous[minl
118ovder ~JThis wax _treated tw ce Meih[ramimni | 889 6/ \al@r | 3
and ffeez & desired product as a
col loum] e aVt . Theysetentylye
st gr eocfpem str)F'vvas not| assi gnedethjxayam-€ 3p: R F
2.56 Mm@ (Method 1). DdNHgcted npss: 396.2 (M NH2+) 25
Exdnpl e 36 was synt hesi zed anal P3¥EP¥drarting fom
37.| Rt = 2.86 mn (Method 1). Detsioedy-sess| 396. 2
( M|NH3+FI +) The foll owi ng four jproducts werg obtained
the sanme procedure described 9¥OlINREORE Nt hesi s | of
S g 36 USINgl 6-{4-[1-Amino- | 3632 | 1.71 [ 12
IugL0|squ|noI|ne and|t he
Tﬁmy]'pr_é’ﬂé'ﬂ'ohexano s,
1 dyelondgyiog) he
G ignang,reagents and
1, 4- di oXa- spi ro[ 4. 5] decane-8- clafBBAIY#1 es| Ex. No.
Pr dduct Chem cal Name [ MrH+]| jkgquindi®Lq-Rt{ [ m n]
Metlh -od 37
one
120 _ o 6-{4-[1-Amino- | 361.2 |[1.98 | 13
HN \O\’A 1-cyclopropyl-
cl ethyl}-cyclo-
© NH, hexyloxy}-7-
chloro-2H-iso-
quinolin-1-one
121 = 0 6-{4-[1-Amino- | 363.2 [1.77 [12
hyl}-cycl
5 NH, ethyl]-cyclo
hexyloxy}-7-
chloro-2H-
isoquinolin-1-
one

Example 122: 6-{4-[1-Amino-1-ethyl-propyl]-cyclohexyloxy}-7-chloro-2H-isoquinolin-1-

one (lsomer 2)

a) 7-chloro-6-hydroxy-1-methoxyisoquinoline (110)
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7-chl oro-2H soquinolin-1- one 397.2 1 2.69 1 39 HN o

143
| X OH
N
= Cl
0O

A solution of sodium trimethylsilanoate (149.2 mL, 1M in THF) was added to a solution
of 7-chloro-6-fluoro-1-methoxyisoquinoline (10, 10g, 47.2 mmol) in DMA (200 mL)
under argon. After stirring at 60 °C for 24 hours, the solution was evaporated under
reduced pressure and then freeze dried to give crude product (20.4 g). This was
dissolved in water and the pH adjusted to pH=6.5. A light brown precipitate was
collected by filtration and purified by reverse phase chromatography (0 to 4 minutes,
15% acetonitrile/water, 4 to 24 minutes 15 to 90% acetonitrile/water and then 100%
acetonitrile) to give 7g of the desired product. R; = 2.60 min (Method 2). Detected
mass: 210.0 (M+H").

b) 1-(4-[7-Chloro-1-methoxyisoquinolin-6yloxy-cyclohexyl)-1-ethyl-propyl]-carbamic
acid tert-butyl ester (111)
O

Cl

PAY HN O\l<
T

[1-(4-Hydroxycyclohexyl)-1-ethyl-propyl]-carbamic acid tert-butyl ester (from the
preparation of 119) was dried by evaporating twice from toluene. The dried material
was dissolved in dry THF (2.5 mL) and triphenylphosphine (0.63 g, 2.42 mmol), and 7-
chloro-6-hydroxy-1-methoxyisoquinoline (110, 0.39 g, 1.86 mmol) added. Then
Hunig's base (0.24 g, 0.32 mL, 1.86 mmol) was added. The reaction mixture was
cooled to 0 °C and DEAD (0.49 g, 434 pl, 2.79 mmol) added dropwise over 1 hour. The
reaction mixture was warmed to 25 °C and stirred overnight.

The reaction mixture was taken up in dichloromethane, washed twice with aqueous 2M
NaOH solution and once with brine. Drying over sodium sulphate followed by filtration
and evaporation gave 1.7 g of crude product which was purified by stirring three times

with 5% ethyl acetate/95% heptane. Combined organic extracts were evaporated to
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140:1 0 a O WNH2 6-[4-(Am no-p- tolyl-nmethyl)
cycl ohexyl oxy] - 7-chl oro-2H soqui nolin-1- one 397.0 2
WQ2@9/13614©0 HN o O ci O si NH2 6-[4- (Am no- PCT/EP2009/004421
phenyl - met hyl ) - cycl ohexyl oxy] -
7-chl oro- 2H soqui nolin-1- one 383.2 1 2.51 1 WO
2009/ 156100PCT/ EP2009/ 0044214456 Al ternative synthesis
of Exanpl e 40:
644- ( Am no- phenyl - net hyl ) - cycl ohexyl oxy] - 7-
give & Brow® réditiiie whiidHwhak pulified ®y chromatography on silica gel. Elution with

heptane/ethyl acetate (95:5) gave 113 mg of desired compound. R; = 1.54 min
(Method 11). Detected mass: 476.2 (M+H").

c) 6-{4-[1-Amino-1-ethyl-propyl]-cyclohexyloxy}-7-chloro-2H-isoquinolin-1-one, isomer
2 (Example 122)
o)

HN
Cl

o) NH,

1-(4-[7-Chloro-1-methoxyisoquinolin-6yloxy-cyclohexyl)-1-ethyl-propyl}-carbamic acid
tert-butyl ester (111, 113 mg, 0.24 mmol) was dissolved in isopropanol (1.5 mL) and
treated with hydrochloric acid (1M, 1.5 mL). The reaction mixture was heated in a
microwave oven at 100 °C for 30 minutes. Evaporation gave crude product, which was
treated twice with acetonitrile/water and freeze dried to give 63 mg of the desired
product as a colourless hydrochloride salt. R; = 2.45 min (Method 2). Detected mass:
363.3 (M+H").

The following two racemic products were obtained by the same procedure described
for the synthesis of Example 122 using 7-chloro-6-hydroxy-1-methoxyisoquinoline
(110) and the corresponding 1-(4-hydroxycyclohexyl)-1-ethyl]-carbamic acid tert-butyl
ester (prepared analogously to 30). The isolated products are different sterecisomers
as compared to Example 34 and Example 121, therefore named “isomer 2", their

relative stereochemistry, however, was not assigned.

Exam- | Product Chemical Name | [M+H"] | R¢/ Meth
ple [min] | od
123 % o 6-{4-[1-Amino- |[397.12 | 1.74 {12
Hh(';CEC\O\’/Q 1-phenyl-ethyl}-
I
o NH, cyclohexyloxy}-
7-chloro-2H-
Isomer 2 . o
isoquinolin-1-
one




10

15

20

a) 4-Hydroxy-cycl ohexanecarbonitrile (121) CN 5CH A
solution of 10.0 g (59.8 mol) of 4-cyanocycl ohexanone
W@ ubiigsiea hyl ene acetal in a mixture of 80 ni BET/ERD9/@04421
acid and 20 nL of water was heated in the m crowave
oven at 130 C for 20 mn. The m xture was cooled to
room tenperature and sl ow y188ured onto 2.2 L of cold
sat urat ed aqueous sodi um bi carbonate sol ution. The
m xture was 10 extracted twice with dichl oronet hane,
Exafie [PrgdustC phase was dried ovechemgaeName [JM+pHipt RY Meth
filtfered, 100 nL of ethanol wefe added and |t he .
Pledi chl or omet hane was removed in|vacuo. To tHe sol uff8A | od
124er ¢ the (52.9 mpbY4-pf-ArmsE-uM3632 | 1.76 |21
bor ¢ i xture wap, stirred at |room

t enpetNat e &N af"lﬁ'ﬁhlfh"xture was
que a d extra,bﬁghlt;ym@e Wit h

di chl or6’mst hane. The 15Heonbi nad org;(g ic |layer wa
concintratgd in vacuo to give pNoXY 74- hydr oxy-
cycl FURShécarbonitrile as a m sRisro2pf ci g/ trans
isoners in a purity sufficient|for f Eer conver si on.
Rt + 0.14 min (Method 18). Det e@?%&ﬂ“ﬁl% - 126. 1

( MrhH) . b) one
4- (tlert-Butyl - dinet hyl - sil anyl bxy)-cycl ohexane-cakbo
trile (122) CN 20 6.4 g (51.1 mmol) of

4- hydr oxy- cyclohexanecarbonltrlle (121) were dissol ved
in 120 m_ of dichl oronethane, cooled to O C and 14.9
mL (13.7 g, 128 mmol) of 2,6-lutidine WO

Exarrg)ge(e) 32#5?2523)010 iqCTé-EE’ﬁOR%RQ Af)Ar'gplyl) g afnj%r& ?)hény —cgllldc')b%ty(?d)xy]-%

chlord- gHI BHbiroihebRy! sil yl trifluoronethanesul fonate were
a deg. The reaction m xture was stirred for 16h at

roomterrperature then additional 5.0 niL of

ert - di lsi | t hanesul f onate were
a) 3'%’@39’2&%"‘?{?9 &CXS%beﬂPéﬁi q?&f h. The reaction
m xture was diluted with 100 mpif 5 dichl oronet hane
and washed with 100 nL of water|, 80 nL of saturated
aqueous sodi um bi carbonate soldy

brine. The organi c phase was %
es: et hyl acet ate)

sul phate, filtered, concentlale
by silica gel chromatog E
to give 9.76 g of the dgsires Rt = 0.95 mn

(Met hod 18). Detectedrnassy 240.1 (I\/H—H) 10 C)
4- (Am no- phenyl - net hyl ) - cycl ohexanol (123) OH 417 ng
Methyflithiunalithivon premide eemplex) (123 anlohtB&menolj was)adgded dropwise to a

coue S B 2 TEES o TR RGO 5 TR L) b -

After Efigimg¥er 1Hour@t 0f0 °C, a solution of epibromhydrin (15.8 mL, 25.3 g, 185
4-(tért-butyl-dinethyl-sil anyl oxy) - cycl ohexanecar boni f

mmob) in EHF1(125 rakliwas gelded drepwisemtbie)reattigmeniyturmyae sitigied for a
furthe%g;midﬁwﬁfaﬁ& -¢3 n@tﬁgﬁ%bﬁé’&u%%did@%%‘iﬁ&%ﬂ}i“%ﬁi 7 mL, 185
mmo@%s(ﬁﬂd@dwwaé aﬁditlhky rgactival mixturel alowledtookamn apderitly to

soqui nol i n-1-one ( Exanpl e 20 40)
room temperature with stirring overnight. The réaction mixture was then cooled in an

[72)

u-n

éd over magnesi um
i_n vacuo and purified

ice bath and dropwise water (30 mL) and then hydrochloric acid (5M) were added. The
acidic solution was saturated with sodium chloride and extracted with methyl t-butyl
ether. The organic phase was then washed with sodium thiosulphate solution and
brine. After drying over sodium sulphate, followed by filtration, the solvent was

removed under reduced pressure to give crude product (33.5 g) as an orange oil. The
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NH2 Exanpl e 40 was synt hesi zed using the reaction
sequence as decribed for the synthesis of Exanple 1.
wQ2aensp1ef 4- (am no- phenyl - met hyl ) - cycl ohexanoPCT/LRBYPI/004421
and WD 2009/ 156100PCT/ EP2009/ 004421 158 272 ng of
7-chl oro-6-fl uoro- 1- met hoxy-i soqui noli ne (10) were
used to give 51 ng of Exanpl14640 as its hydrochl ori de.
Rt = 1.34 min (Mthod 10). Detected mass: 383.1
(MrH+). 28 ng of the other isoner of
compbundWa® pahfey by ERtdhiblograshpbesdieal gel, Ee«atmh mthaﬂsptane/ethyl

were also isolated as its hydrochl orl1de.

acetate/gaMe d 919y of the desised somposndzBe=1B %Wn)(Meﬁm%tDQiﬁcted
+ somers was acconplished by silica gel
mass 1?22’: '\ggr hy after coupling of am noal cohol 123 and
10 Rel ati ve stereochem stry was not assigned. The
Il owi ng exanpl es were obtained in.a sin|ar fas
b) 3-GyanRr S HRIOP BRIy I UAT- A LD DA IR B eI 15)
Exanpl e 40, using the corresponding isoquinolines and
4- (am no-net hyl)-cycl ohexanol s§( priepared fol | ow ng
t he sequence described for the Dj"gga s of 123) as
starting materials: Ex.- No. E?jfo%ﬁmt Chem cal Nane
[ MPFH+] !'so- mer R [mn] Met h jod 129 HN o 1.1
6-[4-(1- Am no- propylycycl o hgxyl oxy]-7-
chl oro-2Hiso qui nolin-1-on

F

3-cyano-3-(4-fluorophenyl)cyclobutan-1-ol (112, 19.8 g, 103.6 mmol) was dissolved in
dichloromethane (200 mL) under argon, then 2,6-lutidine (27.78 g, 30.1 mL, 259 mmol)
was added and the solution cooled to 0 °C. tert-Butyldimethylsilyl
trifluoromethanesulphonate (32.9 g, 28.6 mL, 124.3 mmol) was added dropwise and
the stirred reaction mixture was then allowed to warm up to room temperature
overnight. The reaction mixture was washed successively with water, hydrochloric acid
(0.1M), saturated sodium bicarbonate solution and brine before being dried over
sodium sulphate. Filtration and evaporation gave 32.9 g of a yellow oil which was used
in the next step without further purification. Ry = 1.30 min (Method 18). Detected mass:
306.3 (M+H").

c) 1-(1-Aminopropyl)-1-(4-fluorophenyl)cyclobutan-3-ol (114)
OH

- NH,

3-cyano-3-(4-fluorophenyl)cyclobutan-1-yl-t-butyldimethylsilyl ether (113, 1.55 g, 5.1
mmol) was dissolved in toluene (4 mL) and ethyl magnesium bromide (3.4 mL, 10.2
mmol, 3M in ether) added dropwise. The reaction mixture was then stirred for 30
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minutes at 90 °C. After cooling to 0 °C, the reaction was quenched by addition of
methanol (20 mL) followed by addition of sodium borohydride (384 mg, 10.2 mmol).
After stirring overnight dilute sodium hydroxide was added (50 mL, 1M aqueous
solution) and the mixture extracted with methyl-tert-butyl ether. The organic phase was
stirred with hydrochloric acid (2N, 100 mL) for 4 hours. The aqueous layer was then
washed with methyl-tert butyl ether before being made basic with sodium hydroxide
solution (5M) and extracted with dichloromethane/isopropanol (3/1). Evaporation of the
organic layer gave 900 mg of (114) as a yellow oil. Rt = 1.04 min (Method 10).
Detected mass: 224.2 (M+H").

d) 1-[3-(7-Chloro-1-methoxyisoquinolin-6-yloxy)-cyclobutyl]-1-(4-fluorophenyl)-
propylamine (115 and 116)

A © F
|
N
_0 H,N

1-[3-(7-chloro-1-methoxyisoquinolin-6-yloxy)-cyclobutyl}-1-(4-fluorophenyl)-
propylamine (2 isomeric mixtures) were prepared from 1-(1-aminopropyl)-1-(4-
fluorophenyl)cyclobutan-3-ol (114) and 7-chloro-6-fluoro-1-methoxyisoquinoline (10) as
described for (109). The two sterecisomers could be separated by silica gel
chromatography, relative stereochemistry was not assigned.

115: R; = 1.50 min (Method 10). Detected mass: 415.2 (M+H")

116: R, = 1.55 min (Method 10). Detected mass: 415.2 (M+H")

e) 6-[3-(1-Amino-propyl)-3-(4-fluoro-phenyl)-cyclobutyloxy]-7-chloro-2H-isoquinolin-1-
one (Example 125 and 126)

= © F
HN
Cl
0] H,N
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6-[3-(1-Amino-propyl)-3-(4-fluorophenyl)-cyclobutyloxy}-7-chloro-2H-isoquinolin-1-one
(Example 125 and 126) were prepared from 1-[3-(7-chloro-1-methoxyisoquinolin-6-
yloxy)-cyclobutyl]-1-(4-fluorophenyl)-propylamines 115 and 116 as described for
Example 117.

Example 125: R; = 0.94 min (Method 11). Detected mass: 401.1 (M+H").

Example 126: R = 1.34 min (Method 10). Detected mass: 401.1 (M+H").

Example 127: 6-[3-(1-Amino-propyl)-3-(4-fluoro-phenyl)-cyclopentyloxy}-7-chloro-2H-

isoquinolin-1-one

a) 1-cyano-1-(4-fluorophenyl)cyclopent-3-ene (117)

\
O SN

F

Sodium hydride (14.4 g, 0.36 mol, 60% in oil) was added to ice cooled DMSO (500
mL) under argon and stirred for 10 minutes. 4-Fluoroacetonitrile (22.4 g, 0.16 mol) was
dissolved in DMSO (200 mL) and then added over 15 minutes to the stirred, cooled
sodium hydride mixture. After dropwise addition of cis-1,4-dichlorobutene (17.7 g, 14.9
mL) the mixture was allowed to warm to room temperature and was then stirred
overnight. The reaction was quenched by gentle addition to 1000 mL ice cold water
and followed by extraction with dichloromethane. Evaporation gave crude product
which was taken up in heptane/ethyl acetate (1/1) and washed with water three times.
The organic phase was dried over sodium sulphate, filtered and evaporated to give
33.7 g red oil. This was purified by chromatography on silica gel, elution with
heptane/ethyl acetate (1/2) gave 10.1 g of desired compound 117.

b) 1-(1-aminopropyl)-1-(4-fluorophenyl)cyclopent-3-ene (118)
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. O NH,

1-cyano-1-(4-fluorophenyl)cyclopent-3-ene (117, 1.4 g, 7.48 mmol) was dissolved in
toluene (3.5 mL) and ethyl magnesium bromide (5 mL, 15 mmol, 3M in ether) added.
After stirring for 2.5 hours, the reaction mixture was added dropwise to ice cold
methanol (50 mL), followed by sodium borohydride (560 mg, 15 mmol). The mixture
was warmed to room temperature and stirred overnight. The white suspension was
treated with sodium hydroxide solution (aq, 1M, 125 mL) and then extracted with
dichloromethane/isopropanol (3/1). The organic phase was washed with brine, dried
over sodium sulphate and evaporated to give 1.2 g of a yellow oil. This was taken up in
dichloromethane and extracted twice with dilute hydrochloric acid (2M). The combined
aqueous layers were made basic with aqueous sodium hydroxide solution (5M) and re-
extracted with dichloromethane/isopropanol (3/1). Drying over sodium sulphate and
evaporation gave 348 mg of the desired product R; = 2.37 min (Method 2). Detected
mass: 220.1 (M+H").

¢) 1-(1-aminopropyl)-1-(4-fluorophenyl)cyclopentan-3-ol (119)
OH

- NH,

1-(1-aminopropyl)-1-(4-fluorophenyl)cyclopent-3-ene (118, 348 mg, 1.6 mmol) was
dissolved in THF at 0 °C under argon. Borane (1.75 mL, 1.75 mmol, 1M in THF) was
added dropwise over 10 minutes. The reaction mixture was allowed to warm to room
temperature before stirring overnight. After cooling to 0 °C, water was added (4 mL),
followed by hydrogen peroxide (0.61 mL, 30% solution in water) and sodium hydroxide
solution (1.75 mL, 1M aqueous solution). After stirring for 5 minutes the mixture was
extracted with ethyl acetate, dried over sodium sulphate and evaporated to give 458
mg of desired product, which was stirred for 15 minutes with dilute hydrochloric acid
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(10 mL, 2M aqueous solution). Evaporation, followed by freeze drying gave 514 mg of
the desired product as mixture of four stereoisomers as a colourless hydrochloride salt.
R, = 1.83, 1.99, 2.36, 2.86 min (Method 2). Detected mass: 203.1 (M-NH;-H,O+H").

d) 1-[3-(7-chloro-1-methoxyisoquinolin-6-yloxy)-cyclopentyl]-1-(4-fluorophenyl)-
propylamine (120)

NH,
;O >
N
= Cl
/O F

1-[3-(7-chloro-1-methoxyisoquinolin-6-yloxy)-cyclopentyl]-1-(4-fluorophenyl)-
propylamine (120) was prepared from 1-(1-aminopropyl)-1-(4-
fluorophenyl)cyclopentan-3-ol (119) and 7-chloro-6-fluoro-1-methoxyisoquinoline (10)
as described for 109. R; = 1.11 min (Method 11). Detected mass: 429.3 (M+H"). The
product was obtained as a mixture of isomers, their relative stereochemistry was not

assigned.

e) 6-[3-(1-Amino-propyl)-3-(4-fluorophenyl)-cyclopentyloxy]-7-chloro-2H-isoquinolin-1-
one (Example 127)

NH,

HN
Cl

© F

6-[3-(1-Amino-propyl)-3-(4-fluorophenyl)-cyclopentyloxy]-7-chloro-2H-isoquinolin-1-one
(Example 127) was prepared from 1-[3-(7-chloro-1-methoxyisoquinolin-6-yloxy)-
cyclopentyl]-1-(4-fluorophenyl)-propylamine (120) as described for Example 117. The
material was obtained as a mixture of sterecisomers, their relative stereochemistry
was not assigned. R; = 1.34, 1.37 min (Method 10). Detected mass: 415.1 (M+H").
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C-(1,4-Dioxa-spiro[4.5]dec-8-yl)-C-(4-methoxy-phenyl)-methylamine (32)

0

Under argon, 4-methoxy-phenylmagnesium bromide (0.5M in THF, 24 mL, 12 mmol)
was added to a solution of 1,4-dioxa-spiro[4.5]decane-8-carbonitrile (1.0 g, 6 mmol) in
THF (100 mL). The mixture was stirred under reflux for 16 hours. The reaction mixture
was then cooled to 0 °C. Saturated sodium sulphate solution was added dropwise until
no more precipitate formed. The precipitate was removed by filtration and washed with
THF. The combined organic phases were stirred with sodium borohydride (452 mg, 12
mmol) overnight at 25 °C. The reaction mixture was then diluted with t-butyl methyl
ether (100 mL) and treated with 0.05M aqueous hydrochloric acid (three times with 100
mL). The combined aqueous phases were adjusted to alkaline pH with a 6M aqueous
sodium hydroxide solution with cooling, before extraction with dichloromethane gave a
solution of the desired product which was used directly in the next stage. R; = 0.74 min
(Method 5). Detected mass: 278.2 (M+H").

[(4-Methoxy-phenyl)-(4-oxo-cyclohexyl)-methyl]-carbamic acid tert-butyl ester (33)

_0
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With cooling di-tert.-butyl dicarbonate (1.31 g, 6 mmol) and triethylamine (0.83 mL, 6
mmol) were added to the crude solution of C~(1,4-dioxa-spiro[4.5]dec-8-yl)-C-(4-
methoxy-phenyl)-methylamine (32) from the previous stage. After stirring overnight, the
reaction was worked up by extraction with dichloromethane and washing with 1M HCI.
The aqueous layer was treated with 1M NaOH solution to basic pH and then extracted
with dichloromethane. After washing the combined organic phase with brine, and
drying over sodium sulphate, the organic phase was evaporated to give crude product
which was chromatographed on silica gel. Elution with ethyl acetate/hexane (30/70)
gave 110 mg of the desired product. R; = 4.42 min (Method 6). Detected mass: 278.1

(M-isobutene+H").

[(4-Hydroxy-cyclohexyl)-(4-methoxy-phenyl)-methyl]-carbamic acid tert-butyl ester (34)

N\[O]/O\‘<

7~

OH

Sodium borohydride (12 mg, 0.34 mmol) and 2 drops methanol were added to a
solution of [(4-methoxy-phenyl)-(4-oxo-cyclohexyl)-methyl]-carbamic acid tert-butyl
ester (33, 110 mg) in THF (5 mL). After stirring for 7 hours the reaction was worked up
by washing the solution with saturated sodium bicarbonate solution and brine. After
drying the organic phase over sodium sulphate, followed by filtration, evaporation gave
101 mg of the desired cis/trans isomer mixture (34) as a colourless solid, which was
used directly in the next stage. R; = 1.36, 1.39 min (Method 5). Detected mass: 219.2
(M-C4Hg - CO, -H,0%).

4-[Amino-(4-methoxy-phenyl)-methyl]-cyclohexanol (35)
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racemat es were separated by HPLC, using a chiral

w@ etoamm100Absol ut e stereochem stry was not det ePOi/REIHNI/004421
the earlier eluting enantiomer was designated to be
enanti omer one. In case of Exanple 41 and Exanple 42,
enanti oneric separation 5 wd§3perforned on stage of
the racem c 0-benzyl protected precursor
(14trans-4-(1-
benzyl oxy- 7-chl or o-i soqui nol i n- 6-yl oxy) - 1- phenyl -cycl o
hexyl ] - 1- phenyl - net hyl am ne) and the final products
were liberated after séba NQn, using the standard
procedure descri bed above he case of Exanple 41
and Exanple 42, data for kg{entiopNH,es is given for
sai d protected conpounds. 10 Exalpl e Racemate
Enantiomer Method Rt chiral [mn] 41 21 1 B 6.84 42 21
2 B

OH

Trifluoroacetic acid (0.31 mL) was added to a solution of [(4-hydroxy-cyclohexyl)-(4-
methoxy-phenyl)-methyl]-carbamic acid tert-butyl ester (34, 101 mg) in
dichloromethane (6 mL). After stirring for 2 hours, 2M hydrochloric acid (3 mL) was
added. Evaporation gave crude product as a colourless solid. Water and acetonitrile
were added and the mixture was concentrated and then freeze dried to give 83 mg of
4-[amino-(4-methoxy-phenyl)-methyl]-cyclohexanol (35) as the hydrochloride salt. R; =
0.71 min (Method 5). Detected mass: 219.2 (M-NH").

C-[4-(1-Benzyloxy-7-chloro-isoquinolin-6-yloxy)-cyclohexyl]-C-(4-methoxy-phenyl)-
methylamine (36 and 37).

904 S0 \O ™
N N

N cl N cl “

(0] NH2 + o]

NH

4-[Amino-(4-methoxy-phenyl)-methyl]-cyclohexanol (35, 83 mg, 0.3 mmol) was
evaporated twice to dryness from toluene. The residue was dissolved in
dimethylacetamide (1 mL) and the solution added dropwise to a suspension of sodium
hydride, (37 mg, 0.92 mmol, 60% in mineral oil) in dimethyl acetamide (2 mL) under
argon. After stirring for 1 hour a solution of 1-benzyloxy-7-chloro-6-fluoroquinoline (38,

62 mg, 0.21 mmol) in dimethylacetamide (2 mL) was then added dropwise and the
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mixture stirred overnight. Then mixture was then treated with water (6 mL) to quench
the reaction. Product was isolated by extraction with dichloromethane/isopropanol(3:1)
and the crude product was then obtained by evaporation of the organic phase under
reduced pressure. Purification by column chromatography (silica gel, 5% methanol in
dichloromethane) gave 40 mg of the earlier eluting isomer 1 (36) and 40 mg of the later
eluting isomer 2 (37), both as colourless solids. The relative stereochemistry was not
assigned.

36: R; = 1.46 min (Method 5). Detected mass: 503.2 (M+H").

37: R = 1.51 min (Method 5). Detected mass: 503.2 (M+H").

Example 35 and Example 36: 6-{4-[Amino-(4-methoxy-phenyl)-methyl}-cyclohexyloxy}-

7-chloro-2H-isoquinolin-1-one

A 2M aqueous solution of hydrochloric acid (3.8 mL) was added to a solution of C-[4-
(1-benzyloxy-7-chloro-isoquinolin-6-yloxy)-cyclohexyl]-C-(4-methoxy-phenyl)-
methylamine (36, 40 mg, 0.08 mmol) in isopropanol (4 mL). The reaction mixture was
stirred overnight. Isopropanol was removed under reduced pressure and the remaining
aqueous solution freeze dried to give crude product as an amorphous powder. This
was treated twice with acetonitrile/water and freeze dried to give the desired product
as a colourless hydrochloride salt. The relative stereochemistry was not assigned.
Example 35: R, = 2.56 min (Method 1). Detected mass: 396.2 (M-NH,")

Example 36 was synthesized analogously starting from 37: R, = 2.86 min (Method 1).
Detected mass: 396.2 (M-NH3+H")

The following four products were obtained by the same procedure described for the
synthesis of example 35 and example 36 using 1-benzyloxy-7-chloro-6-
fluoroisoquinoline and the corresponding 4-[amino-phenyl-methyl]-cyclohexanols,
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using the respective phenyl Grignard reagents and 1,4-dioxa-spiro[4.5]decane-8-

carbonitriles.
Ex. | Product Chemical Name | [M+H'] | Iso- | R/ Meth
No. mer | [min] |-od
37 7 0 F | 6{4-[Amino-(4- | 401.2 |1 261 |1
H@Cw fluoro-phenyl)-
o] NH, methyl]-cyclo '
hexyloxy}-7-
chloro-2H-
isoquinolin-1-
one
38 = o 6-[4-(Amino-p- |397.2 |1 269 |1
Hh@ij[mw tolyl-methyl)-
o] NH, cyclohexyloxy]-
7-chloro-2H-
isoquinolin-1-
one
39 7 o 6-[4-(Amino-p- |397.0 |2 263 |1
Hmcm/@/ tolyl-methyl)-
0 NH, cyclohexyloxy]-
7-chloro-2H-
isoquinolin-1-
one
40 7 o 6-[4-(Amino- 3832 |1 251 |1
H@Cw phenyl-methyl)-
o) NH, cyclohexyloxy]-
7-chloro-2H-
isoquinolin-1-
one
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The enantioners obtai ned fromthese exanpl es by
wa@epanatipon of the racemate are PCT/EP2009/004421

trans- 6444(S) - Ami no- phenyl - met hyl ) - 4- phenyl - cycl ohexyl

oxy] - 7-chl or o- 2H-i soqui nol i n1- one,

t rans- 6444(R) - Ani no- phenyl - ﬁéﬁhyl) 4- phenyl - cycl ohexyl

oxy] - 7-chl or o- 2Hi soqui nol i n- 51-one,

Ci S-6144(S) - 1- Ami no- propyl) - 4- phenyl - cycl ohexyl oxy] - 7-
Alterrsdtiver @yRttelsiO @i BRAMpid. - 4Me 6-[4-(Amino-phenyl-methyl)-cyclohexyloxy]-7-

Ci s-64y4( R) - 1- Am nomg: opyl) - 4[ p(henyl %yclyohenyzaxgl -7- yioxyl
chlore2tbiseaginalischian@ol i n- 1- one,

Ci S-6144(S) - Am no- cycl opr opyl - net hyl ) - 4- phenyl - cycl ohe

xyl oxy] - 7- chl or o- 2Hi soqui nol i n-1-one, 10
a) 4-Kydroky4gtiBheRanecarbpnitidlpr(dRy) - met hyl ) - 4- phenyl - cycl ohe

xyl oxy] - 7- chl or o- 2Hi soqui nol i n-1- one,

ci s-6444(R) - Am no- cycl opropy t hyl ) - 4- phenyl - cycl ohe

xyl oxy] - 7- chl or o- 2Hi soqui nol jln- 1- one,

Ci s-6444(S) - Am no-cycl opr op met hyl ) - 4- phenyl - cycl ohe

xyl oxy] - 7- chl or o- 2H 15i sop | i n-1-one,

Cci s-6144(S) - 1- Ami no- et hyl ) M¥<pfienyl - cycl ohexyl oxy]-7-c

hl or o- 2H-i soqui nol i n- 1- one,

ci S- 6444(R) - 1- Ami no- et hyI ) 40bhenyl - cycl ohexyl oxy]-7-c¢

oro-2Hi soqui nolin-1-o0

A soleﬂqmo[ (SP.9\R 8mmof)|qjar@¥qm&aryloheneaw Fyelicethyleng asetal in a
1
mixtuly of B P B 2t A A TR0 M o BT e egpdy dhe s ve oven

at 13@yL-for leminoTBél-manqelwmé cooléd to m@om temperature and slowly poured

onto éhs 6@3&&?@%@& | ggp %ﬂ&unbﬁlgar onaté %l)ﬁj%g)r%yjl'ﬁé ¥rl|xture was
extra&lﬁ dkh?@oﬂ%tﬁéﬁ@}’tﬁa &gﬁﬁi@%ﬂas%%é@ﬂﬁé& b@éVﬂn‘aZ;hesmm
| oro-2H1 soqui nol |

n- 1- one. enantioners have not
sulphlates filtesad, g1rﬂ@dni.a>f eﬂmnhvmreradﬂedcand meadichlomemane was

remo ﬂi@i%é{%/o:r'%’) tjagﬁo éowr%alg(r)éj dcive at 5 ?)dg %52 étrﬁ‘r% t'sbdium
boro%ﬁémgmlﬁaméﬂ%& rddhh témnperatlie HNSYHISPhe reaction

H20+0. 05% T
mixture was quenched with water, and extracted twice with dichloromethane. The

combined organic layer was concentrated in vacuo to give 6.4 g of 4-hydroxy-
cyclohexanecarbonitrile as a mixture of cis/trans isomers in a purity sufficient for
further conversion. Ry= 0.14 min (Method 18). Detected mass: 126.1 (M+H").

b) 4-(tert-Butyl-dimethyl-silanyloxy)-cyclohexane-carbonitrile (122)
CN

/O
si

6.4 g (51.1 mmol) of 4-hydroxy-cyclohexanecarbonitrile (121) were dissolved in 120
mL of dichloromethane, cooled to 0 °C and 14.9 mL (13.7 g, 128 mmol) of 2,6-lutidine
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5:95(0 mn) to 5:95(0.3 mn) to 95:5(3.5 mn) to
95:5(4 mn) Flow 1.3 mMbmn 5 Method 2: Stationary
W@ Reasa@y) YMC Jsphere 33 x 2.1 G adi ent : ACN+OPOBERZDENO04421

H20+0. 05% TEA 2:98(0 mn) to
2:98(1 mn) to 95:5(5 mn) to 95:5(6.25 mn) Flow 1

mJrin 10 Method 3: Stationarl/phase: Waters XBridge C18

G adi ent : ACNH0. 1% FA: H20+0. 1% FA 3:97(0 min) to
60:40(3.5 mn) to 98:2(4.0 min) to 98:2(5.0 15mn) to

and 1%1977“_5(?4 91g1 66t Dmthd 65téi‘t-5hty)d|He@WI§4|yﬁlrlﬂL|Bifdﬂnéthth§iulfonate
Stationary phase: 20 G.adient: Flow

were wmepﬁee seaglipn madore was stimed far 16heknaprodemparasyre; then

sl L Rl MBS Bebbshon el o an

stirringCcontidued#di ¢mi. TASNeactitld mixtardwasAliluted with 100 mL of

. 4:96@(‘ mn)to955(20mne_to9 Iog]lFlowl
dichigromethane padmmshed with 10818k of wale'e B&emle RBkraigd aqueous
sodiuiPo ARS8 a8 LORRIGH &P 86 FACBFBArde. The organic phase was dried over

magnesium sulphate, filtered, concentrated in vacuo and purified by silica gel
chromatography (heptanes:ethyl acetate) to give 9.76 g of the desired product. R;=
0.95 min (Method 18). Detected mass: 240.1 (M+H").

c¢) 4-(Amino-phenyl-methyl)-cyclohexanol (123)

NH

OH

417 mg of 4-(Amino-phenyl-methyl)-cyclohexanol (123) as mixture of diastereoisomers
was synthesized using the sequence described for the synthesis of 93, starting from
700 mg of 4-(tert-butyl-dimethyl-silanyloxy)-cyclohexanecarbonitrile (122) and 2.09 mL
(5.85 mmol) of phenylmagnesium bromide. R; = 0.43 min (Method 18). Detected mass:
206.1 (M+H").

d) 6-[4-(amino-phenyl-methyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one (Example

40)
_ o)
HN
o
o) NH,

Example 40 was synthesized using the reaction sequence as decribed for the
synthesis of Example 1. 240 mg of 4-(amino-phenyl-methyl)-cyclohexanol (123) and
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162 5 Gradient: Flow H20+0.1% FA : ACN+0. 08% FA
97:3(0 mn) to 40:60(3.5 mn) to 2:98(4 mn) to 2:98
W@ 2008180106 0 97: 3(5.2min) to 97:3(6.5m n) 1.3 nREA/AP2009/004421
Met hod 7: Stationary phase: Col uim Acquity BEH C18,
50x2.1 mm 1.7 pm G adi ent: H20+0. 05% TFA : ACN+0. 035%
TEA 98:2(0 nin) to 0:100(1.4858i n) to 0:100(2.1 min) to
98:2(3 10mn) Flow.1 nUmn Method 8: Stationary
phase: Col um Gemni C18, 30x4.6 mm 3 pm
272 n€7g“ @ﬂV&iMorU@ﬁQorfb% Jﬁ’l‘eth uifoline (99 wevré Usednd give 51 mg of
100(5.5 mn) :100(7.5 mn) Flow 1 niJm n Method
Exam@le 40 as its %xdr@ﬁ?alpydghﬁse 1.3p mip {Methnd 1) Qetectsd mass: 383.1

(o HEE BT e 0 cPaRBRE el AR Bl ool
128) vé]bré all;lcmt!?]ﬁaif;ed aAfitv bgdidthiatideStRyt= 8arminpiMethod/H103 kDetected

t
mass: 383.1 (IVII geparatlon of the two isomers was accomplished by silica gel
chromatography after coupling of aminoalcohol 123 and 10. Relative stereochemistry

was not assigned.

The following examples were obtained in a similar fashion as described for the
alternative preparation of Example 40, using the corresponding isoquinolines and 4-
(amino-methyl)-cyclohexanols (prepared following the sequence described for the

synthesis of 123) as starting materials:

Ex.- | Product Chemical Name | [M+H"] | Iso- | R/ Meth
No. mer | [min] | od
129 6-[4-(1-Amino- | 335.1 |1 1.24 | 10
(’PCEO% propyl)-cyclo
HN cl hexyl oxy]-7- ‘
0 chloro-2H-iso

quinolin-1-one

130 04<:>__<7 6-[4-(1-Amino- | 335.1 | 2 1.19 [ 10
= \H. | propyl)-cyclo
HN

o] hexyloxy]-7-
0 chloro-2H-iso

quinolin-1-one

131 6-[4-(Amino- 3472 |1 2.38 | 2
04<:>__2> cyclopropyl-
%
Hh@@[ NH, | methyl)-cyclo

Cl hexyloxy]-7-

chloro-2H-iso

quinolin-1-one
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G adi ent : H20+0. 05% TFA :

ACN+0. 035% TEA 98:2(0 min) to

98:2(0.2 mn) to 2:98 (2.4 mn) to 2:98 (3.2mn) to

w@0201H18ni n) to 98:2(4 min) Flow 2 nUm n 30 METBBR2009/604421
Stati onary phase: Waters Aquity
Fl ow. H20+0. 1% FA :

SDS 163 5 Gradient:
ACN+0. 08% FA 95:5(0 mn) to

5:95(1.1 min) to 5:95 (1.7 MO8) to 95:5 (1.8min) to
Met hod 12: Stationary
phase: WAt er sXBri dge C18 G adi ent: H20+0. 05% TFA :

95:5(2.0mn) 0.9 mJm n

9b
P
A
m
=

ACNFO. 05% TEA 95: 5(0 m n)
1320 n) to 5:95 10(3.5
b 5(4 5m n) Fl6

ow d.7 nnin 20 Method 1L

) O 2 tp.5:9
mi (DY 1%%@2 r“éﬁg 2
-7/ mJm aydl&ﬁrbpyd. 13. 15 Station
8 & adient: H20+0. 05% TFA :
M) | 8- 5(0.2 [vin) tp 5:9
ByxidHexylBRy]n)| to 95| 5(4.
-chloro-2H-
isoquinolin-1-
one

b5
ary

b(2. 4
D n)

The following racemates were separated by HPLC, using a chiral column. Absolute
stereochemistry was not determined, the earlier eluting enantiomer was designated to
be enantiomer one. In case of Example 41 and Example 42, enantiomeric separation
was performed on stage of the racemic O-benzyl protected precursor (1-[trans-4-(1-
benzyloxy-7-chloro-isoquinolin-6-yloxy)-1-phenyl-cyclohexyl]-1-phenyl-methylamine)
and the final products were liberated after separation, using the standard procedure

described above. In the case of Example 41 and Example 42, data for retention times

is given for said protected compounds.

Example | Racemate | Enantiomer | Method | R; chiral
[min]

41 21 1 B 6.84
42 21 2 B 9.01
43 01 1 A 6.18
44 01 2 A 9.22
45 03 1 A 4.98
46 03 2 A 7.05
47 26 1 A 6.24
48 26 2 A 8.87
49 24 1 A 4.56
50 24 2 A 7.96
51 37 1 C 5.53
52 37 2 C 8.12
53 32 1 A 11.60
54 32 2 A 15.03
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Stati onary phase: WAt er sXBri dge C18 G adi ent: H20+0. 05%
TEA: ACN+0. 05c/ o0 TEA 95:5(0 mn) to 95:5(0.1 mn) to
WG2@3(1%18 nmin) to 2595:5(3.85m n) to 95:5(4. 3nPEI/EP2009/004421

Flow 1.7 nUm n Method 15: Stationary phase: 30

G adient: Flow Luna 3p C18(2) 10 x 2.0 mm ACN :
H20+0. 05% TEA 7:93(0 min) td605:5(1.2 nmn) to 95:5(1.4
mn) 1.1 nUmMin WD 2009/ 156100PCT/ EP2009/ 004421 164

Met hod 16: Stationary phase: Merck Chronolith fast G ad

The éﬁa’#ﬂlbﬁiérs ldBRifed H6n Bfese é@\h@le@ﬁfyﬁé 'Egétg?oﬂfﬁé fAcBjnate are
mn) to

transt%[@@SQ(&nmm;ertydym-hyIQﬁ plpegthyg(ghgxxlom}ﬁﬁhloro 2I-)|-|soqumo||n-

1-on thod 17: Stationary phase: 10G adient: Flow Luna
p C18(2) 10 x 2.0 mm (????) ACN : H20+0. 05% TFA

trans BB R)-Amimo- pl@er%n‘iétﬁyﬁmphénylmﬁﬁnrﬁ@lo&y]ﬂmhldro 2H-isoquinolin-
1_one20 80(1.45 min)
cis-6-[4-((S)-1-Amino-propyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
cis-6-[4-((R)-1-Amino-propyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
cis-6-[4-((S)-Amino-cyclopropyl-methyl)-4-phenyl-cyclohexyloxy}-7-chioro-2H-
isoquinolin-1-one,
cis-6-[4-((R)-Amino-cyclopropyl-methyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one, ' '
cis-6-[4-((R)-Amino-cyclopropyl-methyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one,
cis-6-[4-((S)-Amino-cyclopropyl-methyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one,
cis-6-[4-((S)-1-Amino-ethyl)-4-phenyl-cyclohexyloxy]-7-chioro-2H-isoquinolin-1-one,
cis-6-[4-((R)-1-Amino-ethyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
6{4-[(S)-Amino-(4-fluoro-phenyl)-methyl}-cyclohexyloxy}-7-chloro-2H-isoquinolin-1-
one,
6-{4-[(R)-Amino-(4-fluoro-phenyl)-methyl]-cyclohexyloxy}-7-chloro-2H-isoquinolin-1-
one,
cis-6-[4-((R)-1-Amino-propyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
and
cis-6-[4-((S)-1-Amino-propyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one.
(enantiomers have not been assigned to “Enantiomer 1” or “Enantiomer 27,

respectively)

LC/MS-Methods:

Method 1:
Stationary phase: Waters XBridge C18
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1.1 nUmn

15 Method 18: Stationary phase: Luna 3p

C18(2) 10 x 2.0 mm Gradi ent: ACN : H20+0. 05% TEA 7:93(0
WOrRep/18@0®5: 5(1. 2 min) to 95:5(1.4 mn) to 7: 9BCIEBDH09/004421
mn) 20 Flow 1.1 mUJmin Method 19: Stationary phase: Col
YMC Jsphere ODS H80 20 x 2 Gradi ent: ACN : H20+0. 05%
TFA 254:96(0 min) to 95:5(2161nmin) to 95:5(2.4 nin) to
4:96 (2.45 mn) Flow 1 nrmin Method 20: 30 Stationary
phase: WAt er sXBri dge C18, 4.6, 6 x 50 2.5p
Gradiengdi ent : \\at er +0 ACREGBSLEFR OHZ@F@\OSWTFA
2009/ 156100PCT/ EP2009/ 004421 165 95: 2
5:95(2.6 mn) toB9HYMIN t&iS:95(Pe3 w)ép:ﬁﬁé?aﬁﬁ)m)tp% 5(4 min)

Flow:

95:5 (4 mn) Flo
‘phase: at er sXBr i

\g{lajqthmn 5 Method 21: Stationary
4.6, 6 x 50 2.5p

Gradi ent : Wat er +0. OS%FFA ACN+0. 05%FA 95: 5(0 mn) to

5:5(0.2 min) to 5:95(2.4 mn) to 5:95(3.5

mn) to

Meth9@25(3 6 nin) to 95:5(4.5 nin) 10 Flowl.7 mnin

StatidiPpaséor chi r ddoivade! Jdphare KBLWY A

Gradient:

Flow:

Method 3:

Stationary phase:

Gradient:

Flow:;

Method 4:

Stationary phase:

Gradient:

Flow;

Method 5

Stationary phase:

Gradient:

Flow:

Method 6:

Stationary phase:

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

Waters XBridge C18

ACN+0.1% FA : H,O0+0.1% FA

3:97(0 min) to 60:40(3.5 min) to 98:2(4.0 min) to 98:2(5.0
min) to 3:97(5.2 min) to 3:97(6.5 min)

1.3 mL/min

YMCJsphere H80, 33x2

H.0+0.1% FA : ACN+0.08% FA

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

WatersXBridge C18



15 Stationary phase: Chiral pak AD-H, 250x4.6 nmm

Eluent: MeOH i PrOH 2:1 + 0. 1% di ethylamne Flow. 1 nmmn
w@eaedsdion: 249 nM 20 Met hod B: Stationary PCT/EP2009/004421

phase: Chiral pak AD-H, 250x4.6 nm

El uent : Hept ane: Et OH: MeOH (5: 1: 1), col um

preconditioned with 0.1% di d6Ryl ami ne Flow 1 nUmrin 25

Det ection: 249 nM Method C. Stationary phase: Chiral pak

AD-H, 250 x 4,6mm Eluent: MeOH EtOH (1:1) + 0.1%

Gradiéingt hyl am ne. 30 HHOWM. 1%7ERI ACREH-0 8% IFA249 nM WO
2009/ 156100PCT/ EP2009/ 004421 166 Det ermi nati on of

Rh
ki nase i nhi bi ti o970 ip 40:6R31G MiR)o 3 BB mindo 298
| C50 val - e gk
protocal - 5 Acti 3 i T S ERREI Spalpsitins o1 ' o 1o

Flow{ N-term nal Hi s6-taggethineconbi nant human ROCK- 1|
resi dues 11-552) was purchased from M I Ilipore GrbH,
Schwal bach, Germany. The peptide substrate,

Methbgyor escei n- AKRRRLSSLRA- COOH, was obtai ned from JPT

epti de Technol ogi es, Berlin, Germany.

Statickiarp@hiase: 5' - t r i CulapimAeqyiyTBEH 68, 50x2 € mm 4/7opmi ne

BSA) , di met hyl syl phoxj _ 4- (2-

Gradiggifly dr oxyet hyl ) pﬁ'ﬁ?@%@bg%’- i%%%’&ﬂf‘%&r% dFAi d
(Hepes), Brij- 35,989'2(;dﬁhﬁﬁm&b€1ﬂ0(ﬁ%min)aw o a0 fnin) to 98:2(3
F-68 were purchased from’Si gma- Al'drich,” Muni ch,
Germany. Tris(hydnigxynet hyl)-am nomet hane (Tris),

Fi magnesi um chl ori dle NaOH, 1M HCI and EDTA were

OW.obt ai ned from Mer c’E‘Lé!Pchi ences, Darnstadt, GCernmany.

Metho§o8p! et e" protease inhibitor was from Roche

_Di agnostics, Mannheim GCer ma?g\’/I 15 Test conpounds were
Statienaniipbaseo t he afRluepn Geairidnt®ni(x40 B, 3 WMbuffer 1

M Tris-HOl, \pbh.n 46 o DTT, 0.02 %
Grad%@?‘v) BSA, 0.01 4890 b EA%%Q%'? @%%TEANBO). The

ROCK 11 enzyne wab:5(0 mirddo t001@0(EBwdm)ttodd: 1 00706 niid)D
ng/m. in buffer 2 MM Tris-HCl, pH 7.4, 5 mM Mgd 2,
Flow>™" v DTT and 0. 02 W) BSA). The peptide substrate
and ATP were diluted to concentrations of 3 pMand 120
pM 20 respectively, in the buffer 2. Two pl of the
Method®ound sol ution were mxed with 2 pl of the dil uted

.enz in a 384-vwell small .v ,cltotiter plate
StatiRaTKPRERS: 5 o cneolTCRemib s 304 &gy Shba ™ e
Gradignfase reaction w4044 PACAbOM+8ddh Feon of 2 pl  of

the solution containing peptide substrate and ATP

After 60 min i nc@5ad(0oninito $5:5¢1 mind to B:4QA(8mikto 0:100(12 min)
FIOW,stopped by additi1oH1L%inZO pl of a solution containing

100 nmM Hepes-

Method 10:

Stationary phase: Merck Chromolith fast Grad

Gradient: H.0+0.05% TFA : ACN+0.035% TFA
98:2(0 min) to 98:2(0.2 min) to 2:98 (2.4 min) to 2:98
(3.2min) to 98:2(3.3min) to 98:2(4 min)

Flow: 2 mU/min

Method 11:

Stationary phase: Waters Aquity SDS



25 NaOH, pH 7.4, 0.015 % (v/v) Brij-35, 45 mM EDTA and
0.227 % chip coating reagent 1 (Caliper Lifescience

WO p9/156apki nt on, MA). Phosphoryl ati on of the SRUBFEP2DE004421
pepti de was then detected on a Caliper 3000 instrunent
essentially as described by Pomereau et al (J.
Bi omol . Screening 9(5), 4091836, 2004). Separation
conditions were as follows: Pressure -1.3 psi,
upstream vol tage -1562 V, downstream voltage -500 V,

Gradigabpl e sip 30 ti AU YSFAPKCN+gO8%FA ol s (buffer 1
i nstead of conpound) and ne %at ve control s

i nst ead of corrpoll%ﬁ (Qrmainy 4@ P393 1 Wé'i)ethS %Qh@(ﬂ{'nﬂ? 95:5
9006/ 156100p0r ebaTAiDIEIS AR . Y011 owing
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Flow:pr oduct s/ conpoun@s9 wilt/mitest ed in said assay by using
the respective form(salt or free base) obtained as in
t he exanpl es descri bed above and the foll ow ng
Meth8§lbvi ties were nmeasured Exanple No. plC50 1 +++++++ 2
+++++++ 3 +++++++ 4 +++++++ 5 ++++4+++ 6 +HHHHHE T
Stationary phas® ++++++WatersXBridge C18

Gradient: H,0+0.05% TFA : ACN+0.05% TFA
95:5(0 min) to 95:5(0.2 min) to 5:95(2.4 min) to 5:95
(3.5 min) to 95:5(3.6min) to 95:5(4.5min)

Flow: 1.7 mL/min

Method 13:

Stationary phase: WatersXBridge C18

Gradient: H.0+0.05% TFA : ACN+0.05% TFA
95:5(0 min) to 95:5(0.2 min) to 5:95(2.4 min) to 5:95
(3.2 min) to 95:5(3.3min) to 95:5(4.0min)

Flow: 1.7 mL/min

Method 14:

Stationary phase: WatersXBridge C18

Gradient: H.0+0.05% TFA : ACN+0.05% TFA
95:5(0 min) to 95:5(0.1 min) to 5:95(3.3 min) to
95:5(3.85min) to 95:5(4.3min)

Flow: 1.7 mL/min

Method 15:

Stationary phase: Luna 3y C18(2) 10 x 2.0 mm

Gradient: ACN : H,0+0.05% TFA

Flow:

7:93(0 min) to 95:5(1.2 min) to 95:5(1.4 min)
1.1 mL/min



10

15

20

25

30

10 +++++++ 11 ++++++ 12 +++++ 13 ++++++ 14 +++++ 15
+++++++ 16 ++++++ 17 ++++++ 19 +++++ 20 ++++++ 22

WG-20094361001 +++++++ 25 +++++++ 26 +++++++

Method 16:

Stationary phase:

Gradient:

Flow:

Method 17:

Stationary phase:

Gradient:

Flow:

Method 18:

Stationary phase:

Gradient:

Flow:

Method 19:

Stationary phase:

Gradient:

Flow:

Method 20:

Stationary phase:

Gradient:

PCT/EP2009/004421
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Merck Chromolith fast Grad

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

98:2(0 min) to 98:2(0.2 min) to 2:98 (2.4 min) to 2:98
(3.2min) to 98:2(3.3min) to 98:2(4 min)

2.4 mU/min

Luna 3u C18(2) 10 x 2.0 mm (??777?)

ACN : H,0+0.05% TFA

20:80(0 min) to 95:5(0.8 min) to 95:5(1.4 min) to 20:80(1.45
min)

1.1 mL/min

Luna 3u C18(2) 10 x 2.0 mm

ACN : H,0+0.05% TFA

7:93(0 min) to 95:5(1.2 min) to 95:5(1.4 min) to 7:93(1.45
min)

1.1 mUL/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) to 4:96 (2.45
min)

1 mL/min

WatersXBridge C18, 4.6, 6 x 50 2.5p
Water+0.05%TFA:ACN+0.05%TFA
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Flow
Method 21:

Stationary phase:
Gradient:

Flow
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95:5(0 min) to 5:95(2.6 min) to 5:95(3.0 min) to 95:5(3.10
min) to 95:5 (4 min)
1.7 mL/min

WatersXBridge C18, 4.6, 6 x 50 2.5
Water+0.05%TFA:ACN+0.05%TFA

95:5(0 min) to 95:5(0.2 min) to 5:95(2.4 min) to 5:95(3.5
min) to 95:5(3.6 min) to 95:5(4.5 min)

1.7 mL/min

Methods for chiral resolution

Method A:
Stationary phase:
Eluent:

Flow:

Detection:

Method B:
Stationary phase:
Eluent:

Flow:

Detection:

Method C:
Stationary phase:
Eluent:

Flow:

Detection:

Chiralpak AD-H, 250x4.6 mm
MeOH:iPrOH 2:1 + 0.1% diethylamine
1 mL/min

249 nM

Chiralpak AD-H, 250x4.6 mm

Heptane:EtOH:MeOH (5:1:1), column preconditioned with
0.1% diethylamine

1 mL/min

249 nM

Chiralpak AD-H, 250 x 4,6mm.
MeOH:EtOH (1:1) + 0.1% diethylamine.
1 mL/min

249 nM
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Determination of Rho kinase inhibition

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

following protocol:

Active human recombinant ROCK |l (N-terminal His6-tagged recombinant human
ROCK-Hl 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 MgCI2, 2 mM DTT, 0.02 % (w/v) BSA, 0.01 % Pluronic F-68
and 3 % DMSO). The ROCK Il enzyme was diluted to a concentration of 100 ng/mL in
buffer 2 (25 mM Tris-HCI, pH 7.4, 5 mM MgCi2, 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 pl of
the diluted enzyme in a 384-well small volume microtiter plate (Greiner, Bio-One,
Frickenhausen, Germany), and the kinase reaction was initiated by addition of 2 pl of
the solution containing peptide substrate and ATP. After 60 min incubation at 32 °C,
the reaction was stopped by addition of 20 pl of a solution containing 100 mM Hepes-
NaOH, pH 7.4, 0.015 % (v/v) Brij-35, 45 mM EDTA and 0.227 % chip coating reagent 1
(Caliper Lifescience Inc, Hopkinton, MA). Phosphorylation of the substrate peptide was
then detected on a Caliper 3000 instrument essentially as described by Pommereau et
al (J. Biomol. Screening 9(5), 409-416, 2004). Separation conditions were as follows:
Pressure -1.3 psi, upstream voltage -1562 V, downstream voltage -500 V, sample sip
time 200 ms. Positive controls (buffer 1 instead of compound) and negative controls
(buffer 1 instead of compound and buffer 2 instead of ROCK Il) were run in parallel on

each plate.
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The following products/compounds were tested in said assay by using the respective
form (salt or free base) obtained as in the examples described above and the following

activities were measured

Example

No. plC50

1 +++++++
2 +++++++
3 +++++++
4 +++++++
5 +++++++
6 +++++++
7 +++++++
8 +++++++
9 +++++++
10 +++++++
11 ++++++
12 +++++

13 ++++++
14 +++++

15 +++++++
16 ++++++
17 ++++++
19 +++++

20 ++++++
22 ++++++
24 +++++++
25 +++++++
26 +++++++
27 ++++++
28 +++++++




82 +++++++ 83 +++++ 84 +++++ 85 +++++ 86 +++++ 87
++++++ 88 +++++ 89 +++++ 90 +++++ 92 +++++ 94 +++++ 97

WG-20094368009 +++++++ 100 +++++++ PCT/EP2009/004421
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Example

No. plC50
29 +++++++
31 ++++++
32 ++++++
34 ++++++
35 +++++++
36 +++++4+
37 +++++++
38 +++4+++4+
39 ++++++
40 +++++
41 +++++
42 ++++++
44 +++++++
45 +++++++
46 +++++++
51 +++++
52 +++++++
53 ++++4++
54 +4++++
55 +++++++
56 +++++++
57 +++++++
58 +++++++
59 +++++++
60 +++++++
61 +++++
62 +++++++
63 +++++++
64 +++++++
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Example

No. pIC50

65 +++++
66 +++++
67 +++++
69 +++++++
70 +++++++
77 +++++++
82 +++++++
83 +++++
84 +++++
85 +++++
86 +++4++
87 +++4+++
88 +++++
89 +++++
90 +++++
92 +++++
94 +++++
97 +++++}+
99 +++++++
100 +++++++
101 +++++
109 ++++++
110 ++++4++
111 ++++++
114 +++++++
115 +++++
116 ++++++
117 ++++++
118 +++++
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decadal logarithmof the 1C50 (pl C50) as follows: +:

5 ++: +++ ++++;
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Example

No. plC50

119 +++++
120 +++++
121 ++++++
122 ++++++
123 ++++++
124 ++++++
125 +++++
126 +++++
128 +++++
129 ++++++
130 ++++++
131 +++++

The given activity is denoted as the negative decadal logarithm of the IC5q (pIC5() as

follows:

” pIC50 <3.0
++: 3.0<plCg09<4.0
++4 40<plCs0p<5.0
4+ 5.0 <plCg0p < 6.0
44+ 6.0<plC50<7.0

44+ 7.0<pIC50< 8.0
+++++++; 8.0 < pIC50

Determination of Protein Kinase A and Protein Kinase G inhibition
To measure PKA and PKG1-beta inhibition, IC5q values were determined according to

the following protocol:
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Kinase G inhibition 15 To neasure PKA and PKGL- beta

i nhibition, 1C50 values were determ ned according to
the foll owi ng protocol: Wo171
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Actlvé\@écd?ﬂbmbﬁﬁﬁdmfahcmﬁ(ﬁh Lyataqfu-lengtt, wikhNaehaphl His-tag) was
Active reconmbi nant human PKA (residues 1-351,

purchaseghirm Aiioe EaglyHmﬁghwatbache@erm@ﬁw Active mgembinant human

P [IBGigEES oo A tE el H-BERM B R mutomg, pgsrune.
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bowngry%r@@jﬁbgmt %ﬂ? ﬁ'@?ﬁ%ﬁ%‘? gél FgPu ro n QF{:zj 6% H&E?Z)
Hydrwmmmmerbzm&eynme@!uﬁondmld/wepes) Beij-3andithiothreitol (DTT)
and Rl HEbe MEt3 PUIASEN T CIa BLAH G, BT a TR Y o
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nosti cs,
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EDT/f/mm@btﬁm®frmMer%&ownmn@@rm@te@itheunedyt €amplete”

orore3BR LI o d BB RLER EfBndAtcR b 6y, )

Test ESpolnds wiérédilntexi to the @%pﬂb}ﬁha’ie%oﬁb@@}atlm Hasffen 16(026 mM
PKA were diluted to concentrations

Tris-H01, Y fd, SrebbMeGlZ.e2 MMDIT b 3P % ;§w/v)1|£g3/b o d@alﬂuronlc F-68

o APOMSEE Ky ATE3 M50 B ERIGFRH 150808 o 58 i an
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The followmg products/compounds were tested in said assay by usnng the respective
form (salt or free base) obtained as in the examples described above and the following

activities were measured.
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Example
No. Selectivity against PKA Selectivity against PKG
1 >1000 >1000
2 >1000 >1000
3 >1000 >300
4 >1000 >100
5 >1000 >300
6 >1000 >300
7 >1000 >300
8 >1000 >300
9 >1000 >100
10 >100 >100
11 >300 >10
12 >100 >10
13 >300 >100
14 >100 >100
15 >1000 >300
16 >300 >100
17 >300 >100
19 >100 >100
20 >100 >100
22 >300 >100
24 >1000 >300
25 >1000 >100
26 >1000 >300
27 >100 >10
28 >1000 >1000
29 >1000 >1000
31 >300 >100
32 >1000 >300
34 >300 >10




>1000 >100 10 >100 >100 11 >300 >10 12 >100 >10 13
>300 >100 14 >100 >100 15 >1000 >300 16 >300 >100 17
wWOo39/156¢100 19 >100

PCT/EP2009/004421
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Example

No. Selectivity against PKA Selectivity against PKG
35 >1000 >100
36 >300 >300
37 >1000 >300
38 >1000 >300
39 >100 >100
41 >10 >10
42 >300 >300
44 >1000 >1000
45 >1000 >100
46 >1000 >1000
51 >100 >10
52 >1000 >300
53 >100 >100
55 >1000 >300
56 >1000 >300
57 >1000 >300
58 >1000 >100
59 >1000 >300
60 >1000 >100
61 >10 >1
62 >1000 >300
63 >1000 >300
64 >1000 >100
66 >10 >10
69 >1000 >300
70 >1000 >1000
77 >1000 >300
82 >1000 >1000
83 >100 >10




>100 20 >100 >100 22 >300 >100 24 >1000 >300 25 >1000
>100 26 >1000 >300 27 >100 >10 28 >1000 >1000 29 >1000

WG-1®90563400 >300 >100 PCT/EP2009/004421
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Example

No. Selectivity against PKA Selectivity against PKG
84 >100 >10
85 >100 >10
86 >10 >10
87 >1000 >100
88 >10 | >10
97 >1000 >300
99 >1000 >100
100 >1000 >1000
109 >300 >100
110 >300 >100
114 >1000 >1000
116 >100 >10
117 >300 >10
120 >100 >10
121 >100 >10
122 >300 >10
123 >100 >10
124 >100 >10
125 >10 >10
128 >10 >10
129 >100 >10
130 >300 >10
131 >10 >10
132 >100 >10
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Claims
1. A compound of the formula (1)
Rs Rjs (Rg)n
R L R1o R
N7 N N
N AN
R7 R m r Ris
Ry Rg 6 -
R4z ™11 )
wherein

R4 is H, OH or NHy;

R3 is H, halogen, CN, (C1-Cg)alkyl, OH, NH2, or NHR’;

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

Ry is H, halogen, CN, (C1-Cg)alkyl, O-(C1-Cg)alkyl, R", or SO2-NH2;
Rg is H, halogen or (C1-Cg)alkyl;

Rgis

R,

OH,

halogen,

(C1-Ceg)alkyl,

O-(Cq-Cg)alkyl,
(C1-Cg)alkylene-R’,
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WG 190561800 56 >1000

(C2-Cg)alkenyl,

(C2-Cg)alkynyl,
(C1-Cg)alkylene-O-R’,
(C1-Cg)alkylene-CH[R’]2,
(C1-Cg)alkylene-C(O)-R’,
(C1-Cg)alkylene-C(O)NH2,
(C1-Cg)alkylene-C(O)NH-R’,
(C1-Cg)alkylene-C(O)NH-(C1-Cg)alkyl,
(C1-Cg)alkylene-C(O)N[(C1-Cg)alkyll2,
(C1-Cg)alkylene-C(O)N[R’]2:
(C1-Cg)alkylene-C(0O)O-(C1-Cg)alkyl,
COOH,

C(0)0O-(C1-Cg)alkyl,

C(O)OR’

C(0O)(C1-Cg)alkyl,

C(O)R,,

C(O)NH2,

C(0O)-NH-(C2-Cg)alkenyl,
C(O)-NH-(C2-Cg)alkynyl,
C(O)NH-(C 1-Cg)alkyl,

C(O)NHR’,
C(0O)-NH(C1-Cg)alkylene-R’,
C(O)N[(C1-Cg)alkyl]R’
C(O)N[(C1-Cg)alkyllo,
C(O)-(C1-Cg)alkylene-R’, or
C(O)O(C1-Cg)alkylene-R’;

176

PCT/EP2009/004421



10

15

20

>300 57 >1000 >300 58 >1000 >100 59 >1000 >300 60
>1000 >100 61 >10 >1 62 >1000 >300 63 >1000 >300 64
WO 1390561000 66 >10 >10 PCT/EP2009/004421

177

Re is absent;
or 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 optionally one or two carbon atomes are replaced

by a group independently selected from O, N-R15, S, SO or SO2;

or,ifmandsare2, mis3andsis1,ormis4andsisO,
Rg is CH2-CH-(CH2)2 which is bound with one CH2 to the cycloalkyl ring and the two

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

and, ifmis 3and s is 3,
Rg 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 cycloaalkyl ring such that they form an adamantane system of the formula

wherein L can be bound to any secondary or tertiary carbon atom and
wherein the bicyclic ring system or adamantane system is unsubstituted or optionally
substituted by Rg;

R10 is
H)
(Ce-C1paryl,

O-(Cg-C10)aryl,
0O-(C1-Cg)alkylene-(Cg-C1q)aryl, or
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(Cs-C1p)heteroaryl, wherein (Cg-C1g)aryl or (C5-C1g)heteroaryl are unsubstituted or

substituted:;

Rq1is

H,

(C1-Ce)alkyl,

(C1-Cg)alkylene-R’,

(C3-Cg)cycloalkyl,

(Cs5-Cqp)heteroaryl,

(C3-Cg)heterocycloalkyl,

(Ce-C10)aryl;

or R11 and R12 together with carbon atom to which they are attached form a (C3-

Cg)cycloalkyl or a (C3-Cg)-heterocycloalkyl ring;

Ri21is

(C1-Ceg)alkyl,

(C3-Cg)cycloalkyl,

(Cs5-C1p)heteroaryl,

(C3-Cg)heterocycloalkyl, or

(Ce-C10)aryl;

or R42 is H, provided that r = 2 and the other Rq2 is not H;

or R11 and R12 together with carbon atom to which they are attached form a (C3-

Cg)cycloalkyl or a (C3-Cg)-heterocycloalkyl ring;

R13 and R14 are independently of each other
H,

R,

(C1-Cp)alkyl,
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>1000 >100 100 >1000 >1000 109 >300
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(C1-Cg)alkylene-R’,
(C1-Cg)alkylene-O-(C1-Cg)alkyl,
(C4-Cp)alkylene-O-R’,
(C1-Cg)alkylene-CH[R']2,
(C1-Cg)alkylene-C(O)-R’,
(C1-Cg)alkylene-C(O)NHo,
(C1-Cg)alkylene-C(O)NH-R’,
(C1-Cg)alkylene-C(O)NH-(C1-Cg)alkyl,
(C1-Cg)alkylene-C(O)N[(C1-Cg)alkyl]2,
(C1-Cg)alkylene-C(O)N[R’]2,
(C1-Cg)alkylene-C(O)O-(C1-Cg)alkyl,
C(0)O-(C1-Cg)alkyl,

C(O)OR,,

C(0)(C1-Ceg)alkyl,

C(O)R’,

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

C(O)NHR’,

C(O)N[(C1-Cg)alkyl]R’
C(O)NI(C1-Ce)alkyl]2,
C(0)-(C1-Cg)alkylene-R’,
C(0)O(C1-Cg)alkylene-R’, or

>100 110 >300 >100
PCT/EP2009/004421

R13 and R44, together with the N-atom to which they are attached, form a (C3-Cg)

heterocycloalkyl;

R15 is H or (C1-Cg)alkyl;

nis0,1,2, 3o0r4;
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mis1,2,3or4;

sis0, 1,2, or3;

ris1or2;

L is O(CH2)p, S(CH2)p, S(O)(CH2)p, SO2(CH2)p, NH(CH2)p, N(C1-Cg)alkyl-(CH2)p,

N(C3-Cg)cycloalkyl-(CH2)p; or N[(C1-C3)alkylene-R]-(CH2)p;

pis0,1,2, 3o0r4,

R’ is

(C3-Cg)cycloalkyl,
(Cs5-C1p)heteroaryl,
(C3-Cg)heterocycloalkyl,

(Ce-C1paryl;

wherein in residues R3 to R45 alkyl or alkylene is unsubstituted or optionally
substituted one or more times by OH, OCH3, C(O)OH, C(O)OCH3, NH2, NHCHg3,
N(CH3)2, C(O)NH2 C(O)NHCH3 or C(O)N(CH3)2:

wherein in residues R3 to R15 cycloalkyl or heterocycloalkyl is unsubstituted or
optionally substituted one or more times by (C4-Cg)alkyl, halogen, OH, OCH3,
C(O)OH, C(0)OCHg, NHg, NHCH3, N(CH3)2, C(O)NH2 C(O)NHCH3 or
C(O)N(CH3)2;

wherein in residues R3 to R15 alkyl or alkylene is unsubstituted or optionally

substituted one or more times by halogen;
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(Cl-Co)al kyl, OH NH2, or NHR; R4 is H, hal ogen,

hydroxy, CN, (Cl-C6)al kyl, R, or (Cl-C6)alkylene-R;

R5 is H, halogen, CN, (Cl-CdBalkyl, 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, halogen or (Cl-C6)alkyl; 20 RO is

wheréhnin f&8idues R3 to R15 (Ce-C1g)aryl and (Cs-C1p)heteroaryl are unsubstituted
or optionally substituted one or more times by a group independently selected from
halogen, OH, NO7, N3, CN, C(0O)-(C1-Cg)alkyl, C(O)-(Cg-C1g)aryl, COOH, COO(C1-
Cg)alkyl, CONH2, CONH(C1-Cg)alkyl, CON[(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, (C2o-Cg)alkynyl, O-(C1-Cg)alkyl, O-C(O)-(C1-Cg)alkyl, PO3H2, SO3H,
S092-NHp, SO2NH(C1-Cg)alkyl, SO2N[(C1-Cg)alkyll2, S-(C1-Cg)alkyl; SO-(C1-
Cg)alkyl, SO2-(C1-Cg)alkyl, SO2-N=CH-N[(C1-Cg)alkyl]2, SF5,

C(NH)(NH>2), NH2, NH-(C1-Cg)alkyl, N[(C1-Cg)alkyl]2, NH-C(O)-(C 1-Cg)alkyl,
NH-C(0)0-(C1-Cg)alkyl, NH-SO2-(C1-Cg)alkyl, NH-SO2-(Cg-C1q)aryl, NH-SO2-
(C5-C1p)heteroaryl, NH-SO2-(C3-Cg)heterocycloalkyl, N(C 1-Cg)alkyl-C(O)-
(C4-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,
O-(C1-Cg)alkylene-(Cg-C1p)aryl, (C5-C1g)heteroaryl, (C3-Cg)heterocycloalkyl,
(C1-Ce)alkylene-(Cs-C1q)heteroaryl, (C1-Cg)alkylene-(C3-Cg)heterocycloalkyl,
0O-(C1-Cg)alkylene-(Cs-C1g)heteroaryl, O-(C1-Cg)alkylene-(C3-Cg)heterocycloalkyl,
wherein said (Cg-C1p)aryl, (Cs-C1g)heteroaryl, (C3-Cg)heterocycloalkyl or
(C3-Cg)cycloalkyl may be substituted one to three times by a group independently
selected from halogen, OH, NO2, CN, O-(C1-Cg)alkyl, (C1-Cg)alkyl, NH2,
NH(C1-Cg)alkyl, N[(C1-Cg)alkyl]2, SO2CH3, COOH, C(0)O-(C1-Cg)alkyl, CONH2,
(C1-Cg)alkylene-O-(C 1-Cg)alkyl, (C1-Cg)alkylene-O-(Cg-C1p)aryl, or
O-(C1-Cg)alkylene-(Cg-C1p)aryl; or

wherein (Cg-C1q)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



hal ogen, (Cl-C6)al kyl, 250-(C1-C6)al kyl,
(C1-C6) al kyl ene-R , (C2-C6)al kenyl, (C2-C6)al kynyl,

W@ B0THiel kyl ene-O- R, (Cl -C6) al kyl ene- CH RL2PCT/EP2009/004421
5(C1-Co6) al kyl ene-C(0)-R, (Cl-C6)al kyl ene-C(0)N H2,
(Cl-Co6) al kyl ene-C(0) NH- R,

(Cl1l- Co6) al kyl ene- C(0) NH ( C1- @@Ral kyl ,
(Cl-Co6) al kyl ene-C(O)NRCi -C6)al kyl12, 10
(Cl-Co) al kyl ene-C(0) NN R12; (Ci-C6)al kyl ene-C(0)0-(Ci

whereuﬁ@cr;gg é‘iH(stlt of @QX&@Q@W LK ) hetetdir{dR(C 3-€)Reterocycloalkyl

| yl, h !
r CSIEH 680yl S0 i, el

hetero&§olaalkyl, en(ﬁCEC )S€1paIRAIcortainindyiqup; C( 0) NRC1
-C6) al kYl 2, 250(0)-(Cl-CG)aI kylene-R , or C(0)0(C 1
- C6) al kyl ene-R ;WD 2009/ 156100PCT/ EP2009/ 004421 177
5 their s%%rég*lsgr%sé%gtdnd/or tautomeric forms and/or their pharmaceutically acceptable

salts.

2. A compound of formula (I) according to claim 1, wherein Rq is H and is
characterized by the formula (Il)
10
Rs Rs (Rg)n

Rj Yz
N
H Rg
(1
3 A compound of formula (l) according to claim 1, wherein R4 is OH and is

15 characterized by the formula (llla)

Rs Rjg (Rg)n
Rj Y
Na l
OH Ry

(Illa)

20  or of the formula (llIb)
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or is one (Cl-C4)al kyl ene bound to the cycl oal kyl
ring, in which the (G -C4)al kylene forns a second bond
W 2009/1819G er ent car bon at om of the cycl oal kyl PCTEP2009/004421

forma bicyclic ring system 5 wherein in the bicyclic
ring systemoptionally one or two carbon atones are

repl aced by a group i ndepend&Btly selected from O,

N-R15, S, SOor S; or, if mand s are 2, mis 3 and
sis 1l or mis 4 and s is 0, R6 is CH2-CH (CH2)2

whi ch is bou one t he cycloalkyl ring and
the two 10 otqﬂ r gH2 arecgg )3‘ erent carbon

at ons ofRghe : Luings 4 mis 3 anw1[4s is
3, R6 are f[wo ne 9 dto dlffﬁf/e
carbon atgns of cl oal wher ¢

' = -,T(CH2)2 gup areR und
s of, the cy @aal kyl ring {uch that”they
form an adane tang(&system of the for %R1115R10
wherein L can be bound to any secondary or tertiary
carbon atom and wherein theRpyyclic ring system or
adamant ane systemis unsubstituted or optionally
substituted by Rg; 20 R1I0 is H, (C6-Cl )aryl,
0-A(C6- [ - (C1- I Kyl - - yaryl, or WO
4. 2&@@&%@%@3&9@%@9‘]'%32w]f%ﬁ(éﬁcgd%ghet eroaryl,
wherein (C6-Cl0)aryl or (C5-Cl10)heteroaryl are
unsubstituted or substituted; R11 is 5H,
5. (Qlcdiﬁbammq'hcccérﬁlnmmapf elaim{ to(«:&vmée'm;llagdml-kjnalogen (Cq-
0) heteroaryl, 10(C3-C8)heterocycl oal ky
Ce)al %OCM‘;F&B yherein (RyiCagialkytend Bgeéehmsuhﬁtlwteshpbwb%tttw
to which they are attached forma (C3- C8)cycl oal kyl
or a (C3-C8)-heterocycloal kyl ring;

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

to carbon atg

7. A compound according to one of claims 1 to 6, wherein R4 is H, halogen, (C1-
Cg)alkyl or (C1-Co)alkylene-phenyl, wherein (C1-Cg)alkyl or phenyl are unsubstituted

or substituted.

8. A compound according to one of claims 1 to 7, wherein R4 is H or halogen.

9. A compound according to one of claims 1 to 8, wherein Rg is H, halogen, (C1-
Cg)alkyl, (Cg-C1g)aryl, (C3-Cg)cycloalkyl or (C5-C1g)heteroaryl, wherein (C4-Cg)alkyl,
(Ce-C1p)aryl, (C3-Cg)cycloalkyl or (C5-C1g)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, (C4-
Cg)alkyl, O-(C1-Cg)alkyl, or R’, wherein (C1-Cg)alkyl or R" are unsubstituted or

substituted.
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15R12 is (Cl-Co6)al kyl, (C3-C8)cycloal kyl,
(C5-C10) heteroaryl, (C3-C8)heterocycloal kyl, or

WQ@QR(e8sdino ) aryl ; or R12 is H, provided that r BCREP2909/004421

the other R12 is not H, or R11 and R12 together wth
carbon atomto which they are attached forma (C3-
C8) cycl oal kyl or a (C3-C8)-H&derocycl oal kyl ring; 25
R13 and R14 are independently of each other H R,
(C1-C6)al kyl, 179 (Cl-C6)al kyl ene-R

12, E %c@ﬁu‘f& Leasrdh Qﬁr@bﬁti&%s 1(t61'r1C@0rﬁérJém| R?‘i‘s R Frethyl or

kyl ene- (CI- C6) al kyl'ene-C(0) -

chloréCl- C6) al kyl ene- C(O) NH2 (Cl C6) al kyl ene- C(O) NH- R'

13.

14.

R,

OH,

(C1- C6) al kyl ene- C(0) NH (G - C6) al kyl ,
(C1- C6) al kyl ene- C(0) NRC - C6) al kYl I 2,

B ERaabBi R BEEERHIN BF fiaims 1 o 12, wherein Rg is H.

C(0)0-(C1-C6)al kyl, C(O)OR, C(O)(Cl C6) al kyl ,
15C(0) R, C(O)NH—(Cl-CG)aIkyI, C(0) NHR'
CRogdiRpau@b patdrdiriy to one of claims 1 to 13, wherein Rg is

halogen,

(C1-Cp)alkyl,
(C1-Cg)alkylene-R’,
(Co2-Cg)alkenyl,
(C1-Cg)alkylene-C(O)NH-R’,
(C1-Cg)alkylene-C(O)NH-(C1-Cg)alkyl,
C(O)OH,

C(O)NH2,
C(O)NH-(C1-Cg)alkyl,
C(O)NHR',
C(O)-NH-(C1-Cg)alkynyl,
C(O)-NH(C1-Cg)alkylene-R’, or
C(O)N[(C1-C)alkylly;

wherein (C4-Cg)alkyl, (C1-Cg)alkylene or R" are unsubstituted or substituted.

15.

A compound according to one of claims 1 to 14, wherein Rg is OH, halogen,

(C1-Cg)alkyl, C(O)OH, C(O)NH2, or O-CHg, wherein (C1-Cg)alkyl is unsubstituted or

substituted.

16. A compound according to one of claims 1 to 15, wherein Rg is unsubstituted or

substituted (C1-Cg)alkyl.
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C(0) NRC1- C6) al kYl'1 2, 20C(0)-(Cl-C6)al kyl ene-R ,
C(0)0(C1l-Co) al kyl ene-R , or R13 and R14, together with
wo b@fs@adom t o whi ch they are attached, form aPCIZBPI089/004421

het erocycl oal kyl ; 25 R15 is H or (Cl-C6)alkyl; n is O,
1, 2, 3 or 4; WD 2009/ 156100PCT/ EP2009/ 004421 180 m
is 1l 2, 3or 4, sis 0, 1,185 or 3; 5r is 1 or 2; L
is O(CH2)p, S(CH2)p, S(0)(CH2)p, SO02(CH2)p, NH(CH2)p,
N( Cl1l- C6) al kyl - (CH2) p, N(C3-C6) cycl oal kyl - (CH2) p; or

N 4, R
. iRl el 18 8o

H, phéRyICo- mé%t @@ﬁb@barﬂ% Cl0)aryl; wherein in
resi dues 5 al kyl or al kylene is unsubstituted

wherein phiehiybovalC Cgothaemarylad umseabstitutert er submstisuteyd. OH,
OCHS3, C(O)OH, C(0)0CH3, NH2, NHCH3, 20 N(CH3) 2,
C(O)NH2, C(O)NHCH3 or C(0O)N(CH3)2; wherein in residues

18 AduRoid S vy aER Lo 1 Whessit Rito fngd er phenyl
oo B o Bl % 00

25 C(O)N(CH3) 2; wherein in residues R3 to R15 al kyl or
al kyl ene is unsubstituted or optionally substituted

19. oAccampoundaccardingdy damy ofgelaims Wb 18, wherein R1g is H.
2009/ 156100PCT/ EP2009/ 004421 181 wherein in residues
R3 to R1I5 (C6-C &aryl and (C5-C 0) heteroaryl are

20. uﬂsébl?ﬁééﬁﬁg Sgc&ﬁln%oté ﬁeéin?m?i t1§t e é]ﬁ F?f 1 1594 Br methyl.

t1 nes group ected

21. A compound according to any of claims 1 to 20, wherein Rq2 is
(C1-Cg)alkyl, wherein optionally one or more hydrogen are substituted by fluoro;
(C3-Cg)cycloalkyl,

(Cs-Cg)heteroaryl, or

(Ce-C10)amyl,

wherein (C3-Cg)cycloalkyl, (C5-Cg)heteroaryl or (Cg-C1g)aryl are unsubstituted or

substituted.

22. A compound according to any of claims 1 to 21, wherein Rq2 is
methyl, ethyl, propyl, isopropyl, cyclopropyl, trifluoromethyl, thiazolyl or phenyl
unsubstituted or substituted by (C4-C4)alkyl or halogen.

23. A compound according to any of claims 1 to 19, wherein R14 and Rq2 form a

substituted or unsubstituted (C3-Cg)cycloalkyl ring.

24, A compound according to one of claims 1 to 23, wherein R13 and R14 are
independently of each other

H,

R,
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hal ogen, OH, NO2, N3, CN, C(0)-(G -0C6)al kyl,
C(0)-(C6-C )aryl, COOH COQ(C1Co6)al kyl, CONH2,
W@BPILEBI0CE) al kyl , CON[ (C1- C6) al kyl ] 2, PCT/EP2009/004421
(C3-C8) cycl oal kyl, 5(C1l-C6)al kyl,
(C1- C6) al kyl ene- NH( C1- C6) al kyl ,
(Cl1l- Co6) al kyl ene- NRGi - C6) al kyIBB, (C2-C6) al kenyl ,
(C2-Co6) al kynyl, 0-(Cl-C6)al kyl, 0-C(0)-(Ci1-0C8)alkyl,
POBH2, SOBH, S02- NH2, SO2NH( Cl- C6)al kyl ,
(C1 C%N% {Cl-C6)al kyl]2, S-(Cl-Co)alkyl; SO (Cl- C6)alkyl,
Cl- C6) al kyl , S02- N=CH NRC1- C6) al kyl b, SF5,
(C1 %ﬁl@,{éﬂ&p NH2, NH-(Cl- C6)al kyl, NRC1-C6)al kyl K,
0)-(C1-Co6)al kyl, 10 NH-C(O)O (G -C6)al kyl,
(C1-C)algRenecD-(@-Sehatkyl, NH S02- (C6- C10) aryl, NH SO02-
(C5-C10) heteroaryl, NH S02-(C3-C8) heter ocycl oal kyl ,
(C1 Oﬁ)@lkyt&i’beaOkBi C(0)- (C1-Co)al kyl,
N( C1- C6) al kyl - C(0) O- ( C1- C6) al kyl ,
C(O)@ﬁ%@ ¥l kyI C(0)- NH- (CL- 0B)al kyl], (CB-Cl0)aryl,
éCl Co6) al kyl ene- (C6-C10) aryl, 0O-(C6- Clo) aryl,
C(O) ©OFf1- C6) al kyl ene- (C6-Ci &aryl (C5-Ci 0) heteroaryl,

C(O)éfgl(sgﬁ%;g a’%;ﬁegﬁg??lcg}/lc:m) het eroaryl,

ene C3- C8) het er ocycl oal kyl
C(O)N%EJC@%MW ené (C5- %310) het el)r/oaryl d

wheréin(R)| (@ﬁXE&)hMEm(C@&)@&)Wm a[B/mhmﬂithlwted\dmsubstItuted or
said (C6-C o)aryl, (C5-C10)heteroaryl,

(C3- 08) het er ocycl oaI kyl or (C3-(C8) cycl oal kyl may be
R13 §ibBgantisine wth the Neftprt i Raichindy 2 dtaeped. im a
AT T e =R

CONH2, (Cl-Co6)al kyl ene-0-(C1-C6)al kyl,
(C1-Co) al kyl ene-0-(C6-C o)aryl, or
25. Oﬁ( @mpajed kgtening 1060rE1 0f alayhs 1do 24, whieseisi 1§ @ed®14 are
yl is vicinally substituted by a
mdep@ng@tlmjaampm 0 group whereby 25 a 5- 8- nenbered
ring is formed together with the carbon atons the
' oxygen atons are attached to; and WO
(C1-C§amyl,56100PCT/ EP2009/ 004421 182 wherein aryl
substituents of (C6-Cl0)aryl, (C5-C10)heteroaryl,
(Cz- Qg)EycIB;alkgt,er ocycl oal kyl or (C3 C8) cycl oal kyl groups
not be further substituted by an aryl, heteroaryl,

(C1 G}éﬁﬂwm(%ﬂe)wd‘éﬁ'kﬂ@ C8) cycl oal kyl cont ai ni ng
eir tere0| soneric and/or tautoneric forms

(Cq- (2496}1‘&}3’\%&1 ??F&E%ﬁw* cal |y acceptable salts. 2. A
(C1-Gaalkylet -&Ea—f(?%r)@“t's?%%@ﬁ%%égr by the formia (11) 10
C1-CHfRIRARRELEE QARG ' Thchar act er tzed by t he Tor mul a
(C1-CehiglerboRE o))yl R 14 NN RI3 R121 (11la)
C(0)(C1-Cg)alkyl, or

R13 and R4, together with the N-atom to which they are attached, form a (C3-Cg)

heterocycloalkyl group,
wherein (C1-Cg)alkyl, (C3-Cg)cycloalkyl, (C1-C4)alkylene, C5-C1g)heteroaryl,
(C3-Cg)heterocycloalkyl, or (Cg-C1p)aryl are unsubstituted or substituted.
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(111b) 4. A conmpound according to claim1l, wherein Rl
is NH2. 5. A conpound according to one of clains 1 to

wao0hsmedl n R3 is H, hal ogen, (Cl- C6)al kyl, oPCIMER009/004421

wherei n (Cl- C6)al kyl and Rare unsubstituted or
substituted. 6. A conmpound according to one of clains
1to 5, wherein R3is H 7. 187conpound according to
one of clainms 1 to 6, wherein R4 is H, hal ogen, (Cil-
C6) al kyl or (Cl-C2)al kyl ene-phenyl, wherein
(G -Co6)al kyl or phenyl are unsubstituted or
substituted. 15 8. A conpound accordi ng to one of

26. clAacompound azcorging to anyraf clairs driot2d, adenein 9. A

C ound cprding to one of clains 1 to 8, wherein R5
R13 'Fgméf Tﬁaﬁﬁéeﬁwﬁ@a%. C6) al kyl , (C6-Cl0)aryl,
R4 i C3-C8) cycl oal kyl or (C5-Cl0)heteroaryl, wherein
14 '2¢y- C6)al kyl, (C6-Cl &aryl, (C3-C8)cycloal kyl or
H (C5-Cl1 O)heteroaryl are unsubstituted or
" 20substituted. 10. A conpound according to one of
(C1-Cglalkyb 1 to 9, wherein R5 is H 11. A conpound
according to one of clainms 1 to 10, wherein R7 is H,
(C3-Ggicydenalky|,C1- 25C6)al kyl, 0-(Cl-C6)alkyl, or R,
wherein (Cl-C6)al kyl or IR' are unsubstituted or
(C1-%4)@&34'@%666-%6&)@62%@§¥'156100PCT/ EP2009/ 004421 184 12.

C- R R RO Pl o~ 13. A compound aceording |
(C1'é¢®r?p u%rgg'géc%?ﬁ%tg%ré%cgaelk%?e{:Ieiainrrv?sll foHiS,S \Mﬁi;ef\n
o Gl FE AN 1 2ol
(C1-CHaikyford-by{enegfaikyN+ R

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

27. A compound according to any of claims 1 to 26, wherein

R13is H, (C1-Cg)alkyl and

R14 is H, (C1-Cg)alkyl or (C3-Cg)cycloalkyl,

wherein (C1-Cg)alkyl or (C3-Cg)cycloalkyl are unsubstituted or substituted.

28. A compound according to any of claims 1 to 27, wherein R13 and Rq4 are H.

29. A compound according to one of claims 1 to 28, wherein Rg is absent or the

bicyclus or adamantane formed with Rg is selected from



(C1-C8) al kyl ene- C(0) NH (C1-C8)al kyl, 15 C(0) OH,
C(0)NH2, C(0)NH (C1-C8)al kyl, C(0)NHR ,
W@L@pAdH( CL- C8) al kynyl, 20 C(0) - NH( C1- C8) al kyPE&FHEPIR09/004421
or C(O)N (C1 -C8)al kYl]2; wherein (Cl-C8)alkyl,
(C1-C8)al kyl ene or R' are unsubstituted or
substi t ut ed. 15. A conpd88d according to one of
claims 1 to 14, wherein RO is OH, hal ogen, 25
(Cl-C8)al kyl, C(0)OH, C(0)NH2, or 0-CF13, wherein

R1o0 (G -C8)al kyl is uns#lg in;ug?dc?{giosubstitgﬁggj. 1%.;pA
Q 5. AN ..

cogpound or di ng /
N—j S unsubSstit ut ed or sybstitut ea Cl_—C8)aI

%- C6) het'efgg yl , whe A pheny
i s lunsubsti tat ed or substiltuted.
according to any of imse 1 to 17, wher
1 Fﬂo’ﬂb.s i t ut BdOpy. ¢ C1-

op{ionally one or nore hydrogen are s bstitute% by
fluoro; (C3-C8)cycloal kyl, 15(C5-C6)heteroaryl, or
R10(C6-C1 )mitgl, wherein (C3-C8)cycloal kyl,

- C6) hetexogryl or (C6-Cl0)aryl are unsubstituted or
bstituted 20 x2. A conpound according to any of
ms 1 sf"v» wherein R12 is nmethyl, ethyl, propyl,
ropyl, opropyl , trifluoronmethyl, thiazolyl or
phgnyl unsubs Lt uted or substituted by (Cl-C4)al kyl or
hal ogen. 23. A conpound according to any of or
cl ai 1to 19, wherein R11 and R12 form a
25substj tuted or unsubstituted (C3-C8)cycloal kyl ring.
ORpeund according to one of clains 1 to 23,
R14 are independently of each other H,

Rq2

which are unsubstituted or optionally substituted by Rg.

5 30. A compound according to one of claims 1 to 29, wherein Rg is absent.

31. A compound according to one of claims 1 to 30, whereinmis 2 and s is 2

32. A compound according to one of claims 1 to 30, whereinmis 3andsis 1.
10

33. A compound according to one of claims 1 to 32, whereinnis 0, 1, or 2.



186 (Ci-Co)al kyl, (Ci1-C6)al kyl ene-R,

(C1- C6) al kyl ene-0-(C1-C6) al kyl, (Cl1-C6)al kyl ene-O R,
WG C6) al kyl, C(0)R , or C(0)(Cl-C6)al kyRCHER009/004421

C(0) NRC1- C6) al kYl'| 2, wherein R, (Cl-C6)alkyl, or

(C1- C6) al kyl ene are unsubstituted or substituted, or

10 R13 and R14, together wi tiB9the N-atomto which they

are attached, forma unsubstituted or substituted

(C3-C8) heterocycl oal kyl ring. 25. A conpound

34. a%&{,ﬁb Qc&ﬁelrﬁf tocélﬂé BBclain® 146 33V‘We‘?élﬂ s%.and

are I ndeperident |y of each ot her
(Cl C6) al kyl, (C3-C8)cycl oal kyl,

35. g cc&&%l:k %aggfgrdfr@tocﬁr%ﬁ ﬁélglgal é:}i);p 3% whereinris 1.
(C1-A4) al kyl ene- ( C3- C8) het erocycl oal kyl ,
Cl- 4) al kyl ene- ( C6- Clo) ar
36. ( elcqmpqurkq/amdmg(mlor@soéclayns 1dp @5 whewsind: isy$(CHp)p,
and together wwth the NNatomto which they.
S(O)(ﬁ*‘&)ﬁt Ph@@efp ﬂlprm a (C3-C8) heterocycl oal kyl group,
wherein (Cl-C6)al kyl, (C3-C8)cycloal kyl,
(Cl- ) al kyl ene, C5- Ci 0) het eroaryl,

37. ( @c&ﬁ%@@ﬁ@é@@d@h@ﬂo“dﬂe oPélalr®1Gb 3% WHeréihe. is NH(CH2)p or
unsubstituted or substituted. 187 26. A conmpound

N(C1TgRIINNCHHpany of claims 1 to 25, wherein
38. A compound according to one of claims 1 to 35, wherein L is O(CH2)p.

39. A compound according to one of claims 1 to 38, wherein p is 0.

40. A compound according to claim 1 selected from the group consisting of
6-[4-(1-Amino-propyl)-4-(4-fluoro-phenyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-
one,
6-[4-(1-Amino-cyclopropyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
6-{[4-(1-aminopropyl)-4-phenylcyclohexyljoxy}-7-chloroisoquinolin-1(2H)-one,
6-[4-(1-Amino-butyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
6-[4-(1-Amino-butyl)-4-(4-fluoro-phenyl)-cyclo-hexyloxy]-7-chloro-2H-isoquinolin-1-one,
6-[4-(1-Amino-propyl)-4-(4-bromo-phenyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-
one,
6-[4-(1-Amino-propyl)-4-(2-bromo-phenyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-
one,

6-[4-(1-Amino-propyl)-4-(4-trifluoromethyl-phenyl)-cyclo-hexyloxy]-7-chloro-2H-
isoquinolin-1-one,
6-[4-(1-Amino-propyl)-4-(2-fluoro-phenyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-
one,
6-[4-(1-Amino-propyl)-4-(2-chloro-phenyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-
one,

6-[4-(1-Amino-propyl)-4-phenyl-cyclohexyloxy]-7-methyl-2H-isoquinolin-1-one,
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R13 is H or (Cl-C6)alkyl; and R14 is 5H, (Cl-Co6)alkyl,
(C3-C8) cycl oal kyl, (Cl-C4)al kyl ene- (C3-C8) cycl oal kyl

W@ B09THe0 kyl ene- (Cs- Ci 0) het eroaryl PCT/EP2009/004421
10(C1l- 4) al kyl ene- ( C3- C8) het er ocycl oal kyl
(Cl-C4) al kyl ene-(C6-Cio)aryl, or
(Cl1l-C4) al kyl ene-0-(Ci - C6) al KD, wherein (Cl-C6)al kyl ,
(C3-C8) cycl oal kyl, (C1-C4)al kyl ene,
(C5-C10) heteroaryl, (C3-C8)heterocycloal kyl, or (C6-Cl

6-[4- (‘ﬁ‘aArYllmd?‘é U@-@@-ﬁhb?dibﬁgnﬂf c?él@iﬁéx‘y x?F? clﬁor%YZHt‘i'soqumolm 1-one,

oun cord Ing to any o cl ai s wher el n

6-[4- (Rﬂanrm Ermethyl-pRypyl)kd-phenyl- wph@wwxyaﬂclmdcawysownolm 1-one,

@)
e-{4-{1 Byt e B Ry e R < %@f?'#m%u'"°""-1-°ne
B
6-[4-(drmisio- d+raeﬂrwl-@trw642-s4-ﬂm@—ehﬂnﬂbcvgoag&éﬂm&rct\héo -2H-
is0 %q%"t'é?‘ or adamantane formed with R6 is selected from
g 0b8'¥56100PCT/ EP2009/ 004421 188 R 1 0 which are

6-[4-(ADAMISS-Cy¢lbSbpY) -4 (2-flaom-pemy peydlbhé:xdoxy]- 7Rohlofo-2Bl-iséquinolin-

conmpound according to one of clainms 1 to 29, wherein
1-on&6 i s absent.

6-[4-(1-Amino-ethyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
6-[4-(1-Amino-1-methyl-ethyl)-4-phenyl-cyclo-hexyloxy]-7-chloro-2H-isoquinolin-1-one,
6-(4-[amino(cyclopropyl)methyl]-4-phenyl-cyclohexyl}oxy)-7-chloroisoquinolin-1(2H)-
one,
6-[4-(1-Amino-propyl)-4-(4-isopropyl-phenyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-
one,
6-[4-(1-Amino-propyl)-4-(3-methoxy)-phenyl)-cyclohexyloxy}-7-chloro-2H-isoquinolin-1-
one,
6-[4-(1-Amino-propyl)-4-(3-bromo-phenyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-
one,

6-[4-(1-Amino-2-methyl-propyl)-4-(4-fluoro-phenyl)-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one, or
6-[4-(1-Amino-propyl)-4-phenyl-cyclohexyloxy]-4-bromo-7-chloro-2H-isoquinolin-1-one,
their stereoisomeric and/or tautomeric forms and/or their pharmaceutically acceptable

salts thereof.

41. A compound according to claim 1 selected from the group consisting of
cis-6-[4-(1-Amino-propyl)-4-(4-fluoro-phenyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-
one,
trans-6-[4-(1-amino-propyl)-4-(4-fluoro-phenyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-
1-on,
cis-6-[4-(1-Amino-cyclopropyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
cis-6-{[4-(1-Amino-propyl)-4-phenylcyclohexyl]oxy}-7-chloro-2H-isoquinolin-1-one,
trans-6-{4-(1-Amino-propyl)-4-phenyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
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31. A conpound according to one of clains 1 to 30,
wherein mis 2 and s is 2 32. A conpound
wWoRWaNHIAY to one of clainse 1 to 30, wherein nPCHEB0890D4421

sis 1. 10 33. A conpound according to one of
claims 1 to 32, whereinnis 0, 1, or 2. WO

2009/ 156100PCT/ EP2009/ 0044219189 34. A conpound
according to one of claims 1 to 33, wherein n is O.
35. A conpound according to one of clainms 1 to 34,

Cis-6- phgf-ﬁn‘ﬂnb H 1%4 -phetfi- c@cl@ﬁ@?ﬂéi’%@%ﬁ@fr@%ﬂ%ﬁg?@nﬁ -one,

wher'ei n

S(0 P,
trans@lze(dl—mrmo bBWI)%m@mpquiom)mmﬂgclnlorQaabl -ispquingling -one,

cis-6- b A7pp ELUES g Mo Ml R B bBisosdshiors; 2 isgqinolin--

one, of clalrrslto 35, wherein L is O(CH2)p. 39. A
conpound accordi to one of clains 1 to 38, wherein

tranS163[4e(1—Aenlm}bubzIb@ﬂﬁﬁlsmom@av%cuglohglepavh?@hwp&ﬂ-wqumolln-
fromthe group consisting of
%14- (1- Am no- propyl) - 4-(4-fluoro-phenyl)-cycl ohexyl oxy
cis-6-[4- ?‘r-ﬂhﬁhlﬂIp?oﬁtrl-)msﬁlqwdmd)-lpheﬂayl)ialyelphexyloxy] -7-chloro-2H-isoquinolin-1-

44- (1- Am no- cycl opropy1l) - 4- phenyl - cycl ohexyl oxy] - 7- ch
One, | or 0- 2H i soqui nol i n- 1- one,
cis-6-§f' g‘ﬁ Aﬁpawrggg%qulﬁroﬁ& BRBMYISXGEIBREXVbAA Y Ehi6rE PHIsquinolin-
1-one7,0644 (1- Am no- but yl ) - 4- phenyl - cycl ohexyl oxy] - 7-chl oro

H-i soqui nol i
cis-6-He - (I AATGPYI Loy BhamdgYSIo R ZAisEp-2H-
,Soqu]ﬁoimcflbﬁéo 2H-i soqui nol i n- 1-one,
1- Am no- propy1) - 4- (4- br omo- phenyl ) - cycl ohexyl oxy]
Cis- 6~[¢V—(‘b—Nrmno -epY3-de(2H-hunrorphenyhreyclohexyloxy]-7-chloro-2H- |soqumolln 1-
644- (1- Am no- propyl) - 4- ( 2- br ono- phenyl ) - cycl ohexyl oxy]
ONn€, _7-chl oro- 2Hi soqui nolin-1- 25 one,
cis-6- MﬁT-@hlﬁmmegﬂyﬂpozldhlérd -Bhémylf- bY@bﬁ@S@}l@W] “bieleyd-2Hegehuinolin-1-
hexyl oxy] chl or o- 2Hi soqui nol i n- 1-one
one, 644- ( 1- Am no- propyl) 4- (2-fl uoro-phenyl)-cycl ohexyl oxy

cis-6 45 AL AR SAMEAC\ Do PRy.T- methyaH sequipalinyf one,
cis-6-Y4- 1 73cn¢|hbcaftbyIX-Hl-(MSﬂImrorpﬂenyl);leyotmbexyloxy] -7-chloro-2H-isoquinolin-1-

644- (1- Am no- propyl) - 4- phenyl - cycl ohexyl oxy] - 7- net hyl -
Oné, 2H i soqui nol i n-1-one, WD 2009/ 156100PCT/ EP2009/ 004421

B2 - - - loxy]-7-chloro-2H- inolin-
transé’:‘g Amo eth Dﬁ?fl(? ﬂXO{o pple[}%? gyglﬁgﬁw g)x%k/clco org 2 :)s)?)clqumo in
1-ong,- 7- chI or o- 2H- i soqui nol i n- 1- one,

0|s-6-g4 zhﬁlﬁgnﬂr_][gpéb%?bg%lj v [—EB%&Q}%}@IQEQ%\'{IB%Q—%R%)%JZ%?Qo_quinoIin—

1-on44- (1- Ami no- 3- net hyl - but yl) - 4- phenyl - cycl ohexyl oxy] - 7
“chl or o- 2Hi soqui nol i n- 1- one,

transiq [4-(1AAmm~plmm41@ttmm pheméngyclalyeryiondtyehinig-2H- ¢

? 2H i soqui nol i n-1- one,
|soqumo n-1-one,

1-on

cis-6-[4-(1-Amino-propyl)-4-(3-methoxy)-phenyl)-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one,
trans-6-[4-(1-Amino-propyl)-4-(3-methoxy-phenyl)-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one,
trans-6-[4-(Amino-phenyl-methyl)-4-(4-fluoro-phenyl)-cyclohexyloxy]-7-chloro-2H-

isoquinolin-1-one,



10

15

20

25

30

5
644- (1- Am no- 1- net hyl -et hyl )-4-(4-fl uoro-phenyl)-cycl o
Wheool1asd9] - 7- chl or o- 2Hi soqui nol i n-1- one, PCT/EP2009/004421

644- ( 1- Ami no-cycl opropyl) - 4-(2-fl uoro-phenyl)-cycl ohex

yl oxy] - 7- chl or o- 2H-i soqui nol i n1- one,

614- (1- Am no- et hyl) - 4- phenylt92ycl ohexyl oxy] - 7- chl or o- 2

H i soqui nol i n-1- one,

10614- ( 1- Am no- 1- et hyl - et hyl ) - 4- phenyl - cycl o- hexyl oxy

L ora. . . L y = oL .

e D e oycishemyP el A avinelin
1-ong,) - 7- chl or oi soqui nol i n-1(2H)- one,

transgéf-ﬁz}-iﬁﬁpg%ﬁﬁﬁ%@gﬁlp%‘wéﬁ -fc?/glﬁbé%rﬂ§9¥]|-'}-'cm60r<|)%£)@gquinolin-1—
one. 644- (1- Am no- propy1l) - 4- ( 3- met hoxy) - phenyl ycycl ohexyl ox
'y] - 7- chl or o- 2H i soqui nol i n-1- one, ) o
transei-f4-(Aminm-pbepylapethyl)4-pbepyleisiphexylpxylci-chlstiesd-tsoguinolin-1-
-7-chl oro-2Hi soqui nol i n-1- one,
one, . [4-(1- Am no- 2- net hyl - propyl) - 4- (4-fl uor o- phenyl ) -cyc
transl-%ﬂﬁ@%mbﬂznfé’th rethyli4-@oflssrawp etyi)reykisheyloxy]-7-chloro-2H-
) 644- ( 1- Ami no- pr opy;/]l) -%?i;h@ﬂﬂyl - c;r?:l ot¥exyylbcljxy] -4-brono-7
isoquig@lino @B i soqui nol i n-1-one, their stereoi someric

e e L SR R e

isoquinolin-dione] sel ected fromthe group consisting of

. Cis-6-[4-(1- . o
cis-61ifta ABIPTF U henghyciatisnylony ZievRieyAtsaauinglip-1-one,

. le@r/a- i S @ i 1 i _ _ 7. _ i . i 4
ST s s e T R
one, xyl oxy] - 7- chl or o- 2H-i soqui nol i n1- on,

cis-G?(_gg[l_aEﬂq?%iéxélépﬁmpgj}%\ﬁtﬁglh%?étﬁé_ﬁg’ —)é:yéloﬂwhe%(%loxyc))-uf-lcﬂpoeréyé I-fl)—)l(éloquinolin-
1-on&} S- 64[ 4- (1- Ami no- propy1l) - 4- phenyl cycl ohexyl ] oxyl - 7-ch

| or o- 2H-i soqui nol i n-1- one,
cis-6t[fd A Amino-propyhihA-isopponyl-phesy B reyciahexyiomsk y1aiarp-2H

. hl gr 0= i soqui nolin-1-one, WO
isoaulyelley 1 Kl opcr/ EP2000/ 004421 191

cis-6q451 Hrhirlol2 Methgt-prapyh)4-(4-flnerorpheiyy)-oyetalyeopody]-77~ciibro-2H-
) ro- 2H i soqui nol I n- 1- one,
isoquin@lins1ene, @ndAni no- but y1) - 4- phenyl - cycl ohexyl oxy] - 7- ch

. lQrQ- ' ' in-1- oL T
cis- 6 R P ot B ey O ay b ramer T <hiorp 2 isguinotin-t
one,oxy] - 7- chl or o- 2H-i soqui nol i n-1- one,
their gigrrgafsf)%?@ﬁﬁlﬁg {éﬂ_tc?rﬁtg % }q{gﬁ( %'n(yﬁ_)lrJ ghgrrﬁgggl}/t{c)all)? \t—lz(c":!:ggt%ble salts
therdof S- 644- (1- Am n- propyl) - 4- (4- br ono- phenyl ) - cycl ohexyl o
Xy1l-7-chl oro- 2Hi soqui nol i n-1- one,
ci s-644-(1- Am no- propyl) - 442- br ono- phenyl ) - cycl ohexyl o
xy] - 7-chl or,0- 2H-j.soqui nol i h- 101-qne i
42. A cgmppund SESPIing I BRI Tiseler T the sraun cpmeining ef
Trhéthgh 4bReyidyeld 7-chloro-2H-isoquinolin-
tran%@é&éﬁ%ﬁn%ﬂ)?}%ﬂ%r opyg))-mj?( Z'waqldl?gr %mﬁ -Cc:y(%:rloohe>|<syoqu|no "
1-ong,oxy] - 7- chl or o- 2Hi soqui nol i n-1- one,

. A4 ( 1 A na- ' - ] | o
transﬁ-@i—iﬁﬁrgi{ﬂ%ﬁﬁ%@&rﬁéfgﬁni-]zaﬁgﬁlélﬁyl%@Jc&h&x@'&%}fwcﬂf&&ﬂhﬁ%qumolln-
1-one,

cis-6-[4-((S)-1-Amino-propyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
cis-6-[4-((R)-1-Amino-propyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
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Ci s-614-( 1- Am no- propyl) - 4- phenyl - cycl ohexyl oxy] - 7- net
hy1- 2Hi soqui nol i n-1- one,
W@ ®IBIA( 1- Ami no- et hyl ) -4- (4-fl uoro- phenyl) - cCRCT/BPIIeX§04421
| oxy] - 7-chl or o- 2Hi soqui nol i n-1- one, 20
trans- 644- (1- Am no- et hyl ) - 444-f 1 uor o- phenyl ycycl ohexyl
oxy] - 7- chl or o- 2Hi soqui nol i 193o0ne,
ci s-644-(1- Am no- propyl) - 4- ( 3- br ono- pheny1) - cycl ohexyl
oxy] - 7-chl oro- 2H-i soqui nol i n1-one,
“s 6& - ﬁ@mogé%@ 5i soéw n #9[18%%]% d MMEMBF&QH
isoquinqtin614=¢ne,1 Anmi no- propyl) 4- (3 met hoxy) - phenyl ycycl ohex

cis-6-{4- LR LA SrSR YRR %emﬁsvﬂswﬂwﬁh'ewsh

lsoquﬁ"?ﬁhho‘f%}\e7 chl or o- 2Hi soqui nol i n- 1- one,
trans- 644- ( Am no- phenyl - net hyl ) - 4- (4- quoro phenly 2I—P/
oro-

cis-6-t4-(iRAminostyctopiopy|- mezhyl‘sécpheml -cyclohexidoxylviech
/ 100PCT/ EP2009/ 004421 192
|soqumoiﬁ 11%33 (1- Am no- 2- et hyl - propyl) - 4- phenyl - cycl ohexy

Cis-6[4X(5)-AmiHY-6ydlopiopy S@ethylpl i pﬁérmleyclohexyloxy] 7-chloro-2H-
t[r ans? 644- (WAm noy3 met hyI butyl) - phenyl cycl ohexyl

isoquisiglin=120BRAI or o- 2H- i soqui nol i n-1- one,

cis- G-H—_?@—ﬁ?\gi}lo_ é—ﬁgﬁ{@rﬁm Eﬁél?“é%ylélxﬁ-hﬁ[?ﬂlbr&%ﬁ Q665X -one,
cis-6-4-4RY- HAdniNG-cHna-phorst bytloheklbly]7-CHof abk-sontisofin1-one,

64§ L Reno (AT Grateg S pY ey CabeRAprA SRRy - ogyinolin-1-

ne, ohexyl oxy] - 7-chl or o- 2H 10i soqui nol i n- 1- one,

Ci s-614-( 1- Am no- et hyl ) - 4- phenyl - cycl ohexyl oxy] - 7-chl o
6-{4- [(I&)—Ahhlnefﬁqmunm-phenylmthyl] -cyclohexyloxy}-7-chloro-2H-isoquinolin-1-
Ci s-644-(1- Am no- 1- net hyl - et hyl ) - 4- phenyl - cycl o- hexyl o

ne, Xy] - 7- chl or o- 2H i soqui nol i n-1- one,

cis-6 pw {-Anhi aalp?@w)zaatmr@n%yélaaéiawbky 47-@h|©?dJ2+pas@heniw 1-one,

)-7-chl'oro-2Hi soqui hol i n-
and CIS 644 (1- Ami no- propyl) - 4-(4- |sopropyl phenyl) cycl oh

ois-6 FASHA TGl AN Ar AR SRIoRT chipraspisgaieyin-1-ore.
their tambmbﬂwdmisfén&/oﬁ bharmaé’éﬂntmqw mooéptable syl therebf20

ci s- 644- (1- Am no- propy1) - 4- phenyl - cycl ohexyl oxy] - 4- bro
no- 7- chl or o- 2H i soqui nol i n-1- one, their

oo R ORF oAt clai 1 SERE 1B R TP copsisting of
cis- 6-{:4}(11)mmmdoq:ropyloimm/rtdun-QL;dmycbrmymy]ea-ohimmZHhas@mmmln -1-one,

cis-6-{4-4ireeinaRr Py i (G- BflusyP-PREOH)roy IehB UM Esblosmiaky

soquiherih=1z ﬁgl or o- 2Hi soqui nol i n1- one,
isoqu trans- 8444( R) - Ami no- phenyl - et hyl ) - 4- phenyl - cycl ohexyl

cis- 6-{)4(-{(] -Arniobtpropylé-@sfiuprordmethyleptenyBoyclohexyloxy]-7-chloro-2H-
. ci ST 6444(S) - 1- Am no- propyl) - 4- phenyl - cycl ohexyl oxy] - 7-
Isoqunaligy 5988 i soqui nol i n- 1- one,

cis-6 1?4-%1 %ﬁﬂbfﬁroéylﬁm&%-ﬁffﬂi%)‘d—bhén?l}%‘%lohé)(ﬂbﬁﬂe?%h[vﬁd-]ZI-V

I or o- 2H'i soqui nol i n- 1-
|soqumoI|n 1-one,

cis-6-[4-(1-Amino-propyl)-4-(3,4-difluoro-phenyl)-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one,
cis-6-[4-(1-Amino-propyl)-4-o-tolyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
cis-6-[4-(1-Amino-propyl)-4-(2-trifluoromethoxy-phenyl)-cyclohexyloxy]-7-chloro-2H-

isoquinolin-1-one,
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WO 2009/ 156100PCT/ EP2009/ 004421 193
Ci s-6444(S) - Am no-cycl opropyl - et hyl ) - 4- phenyl - cycl ohe
WO 90004541007 - chl or o- 2Hi soqui nol i n- 1- one, PCT/EP2009/004421
Ci s- 6444(R) - Am no- cycl opr opyl - net hyl ) - 4- phenyl - cycl ohe
xyl oxy] - 7- chl or o- 2Hi soqui nol i n-1-one, 5
Ci s- 6444(R) - Am no- cycl opr opyi84net hyl ) - 4- phenyl - cycl ohe
xyl oxy] - 7- chl or o- 2Hi soqui nol i n- 1- one,
ci s-6444(S) - Am no-cycl opropyl - met hyl ) - 4- phenyl - cycl ohe

cis- 61&' é?ﬁhw}ﬁ??&m-ﬁh 3¢ hy? 'Fl‘?(l:thaﬁy1 Iﬁ)@l@ﬁgl) C 8Iﬁ2§§/(¥|o 7- chloro 2H-

isoquimialine?-dHej soqui nol i n- 1- one,

cis-6 }%31 (ﬁrgfhgd' %Mé“ﬁgo?ﬁ}? & h%}gé]y% cpyc?or%lx&%yi 9hc?1)fgrlogﬁ(1¥ ]lsoqumolln-

1-on {4 [(S)-AmM no- (4-fluoro-phenyl)-nethyl ycycl ohexyl oxy
- 7-chl oro- 2Hi soqui nol i n-1- one,

cis- 664{(Mr0fﬂ)0-mwmb-4( QB-MQﬁMWh’eﬁW}-Phewlypwgybemﬂ%ﬁoglyloro -2H-
Lﬁ Jiwl or o- 2H-i soqui nol i n-1- one,
isoq %Q!\ns Eh%: ((R) - 1- Am no- propyl) - 4- phenyl - cycl ohexyl oxy]

cis-614- '(‘FfArﬁanr Sge’ﬁdfy ﬂﬂ(B B¢jifluord- p?féhyl)&fyélohexylo ]-7-methyl-2H-
Cis-6 no- propyl) - 4- phenyl - cycl ohexyl oxy] - 7-
Isoqmltﬂ‘b‘ﬂﬂﬁvl soqui nol i n-1-one, their taut oneric forns

o604 SRS RGO LA AESARIAILS RhE Tro 8

|soqL@Iic§Iw~p1-Qme$l sting of

cis-6:14- (arﬁrgmlrzrﬁgyﬁ%q A fdore-iheny ) &yclonexy oyl P HuSko Bietnyl-2H-

isoq 1 Am no- propyl)-4-(2, 4-di fluoro-phenyl)-cyclo
exypl oxy :7-chl or o- 2Hi soqui nol i n- 1- one,
cis- 644#«4@ﬂﬂm(olpr/éwheﬂ—@,Woré-ﬂfmwl)wdnf@xvmw-mh&wv%-
clo | oxy] -7-chl oro-2H 25i soqui nol i n-1-one,
|soql.§n ill% €1- Ami no- propy1) - 4- (3, 5-di f | uor o- phenyl ) -cycl o

l
o AN Goplln @ Fmobng oo T

|soquumdy1-b$0}’l}91 7-chl or o- 2Hi soqui nol i n-1-one,

cis- Gigﬁgs QG érggAﬂb{lgﬁ ﬁﬁl?]?ﬁ%méth&)tl 8h¥hyl?—¥%lgng§%b%ﬁ cﬁforo 2H-

isoquin&iirbfbnel - Am no- propyl)-4-(2-trifluoronet hoxy phenyl)
- cycl ohexyl oxy] - 7- chl or o- 2H soqui nol i n-1-0

cis- 61%%&@@9@1}%’( eetbyt 4ot fiarorpmenyl)- cyclohexyloxy] -7- chloro 2H-

nsoqu‘fﬁéh 6‘/l"A(m%1 Ami no- propyl)-4-(3-trifluoronethoxy-phenyl)
cl ohexyl oxy] - 7- met hyl - 2Hi soqui nol i n- 1- one,

cis- 6445‘463&ﬁrr(olpu@!psyl’)e4-(3 Sliflyord-rieriyt)i-dylcloexyteixy)-4 -Emzyl Tichloro-2H-
cycl ohexyl oxy] - 7- met hyl - 2Hi soqui nol i n- 1- one,
isoquielin-§008 1- Ani no- propyl) 4- phenyl cycl ohexyl oxy] - 7-f |

cis-64 @r(‘i’ ﬁﬁdﬁ%ﬂﬂ Er )5 éﬂ}i{ n|¥y) qygi/ochle Ié)))((})// gxcy]loro 2fIII-u
lsoqtmncoirrﬁ1-|mehyl 2H i soqui noI | n- 1 one,
cis-6-[4-(1-Amino-propyl)-4-(3,5-difluoro-phenyl)-cyclohexyloxy]-5,7-dimethyl-2H-
isoquinolin-1-one,
cis-6-[4-(Amino-cyclopropyl-methyl)-4-(4-fluoro-phenyl)-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one,
cis-6-[4-(1-Amino-propyl)-4-(3-trifluoromethyl-phenyl)-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one,
cis-6-[4-(1-Amino-propyl)-4-(3-trifluoromethoxy-phenyl)-cyclohexyloxy]-7-chloro-2H-

isoquinolin-1-one,
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Ci S- 644-( 1- Am no- propyl) - 4- phenyl - cycl ohexyl oxy] - 4- ben
zyl-7-chl oro- 2H i soqui nol i n-1- one,
WQAWPASAMW- ( 1- Am no- propyl) - 4- (7- chl or o- 1- oxo- RCREBI0NY/D4421
ro-isoqui nol i n-6-yl oxy)- cycl ohexyl Fbenzonitrile,
ci s- 3-
[ 1- (1- Ami no- propyl)-4-(7-chiBbo-1- oxo- 1, 2-di hydro-i soq
ui nol i n-6-yl oxy)- cycl ohexyl penzonitrile,
6-[ ci s-4-(1- Am no- propyl) - 4- ( 3- net hanesul f onyl - phenyl)
is-6- 14 Y- APRRS R rasYI-4L(3tiFRbRsMEthokylpheayh Ry tiokekyBR§)-7-methyl-2H-
cis-6 ISF( 1S, 4Syd5rS§S‘y}3 (cfAlm no- pr opy )%— g%ret‘r%yl - bi;(gyc o 2. 2. y
isoquiridtiept-eBey| oxy] - 7- chl or o- 2Hi soqui nol i n- 1- one,

. - R 4R, 5R) - 5- (,1- Ani no- [)-5-ph - bi lp[2.2.
cis-6- kA B OSRTBR TP B LU RN S W ety 2+
isoquﬁ@ﬁhs‘r—ﬁﬂé,‘ (1- Benzyl am’ no- pr opyl) - 4- phenyl - cycl ohexyl ox

y] - 7-met hyl- 2H-i soqui nol i n- 1- one, ) o
cis-6-t4-61-6uminppropl)-Hyphenyheyelobeyulipxyl- Hluara-2tlyispauiaelin-dxgne,

. - 7= nethyl- \ soqui nol i, o k- , oML TP
cis& - (BB R PL U R P s Sp RSy T:8yero-§-petnyl PHiggaginoin-
one, et hyl - phenyl ) - cycl ohexyl oxy] - 252H-i soqui nol i n-1- one,

. _Cis-644-(1-Benzyl am no- pr ogyl) - 4- phenyl - cyc| ohexzyq oxyl]. .
C|s-6-{4;L(Mr@ngngppylwdmwl-icyclp ezsy\lgg(y]-4—benzyl- -chloro-ZH-isoquinolin-1-

ci s-7-Chl or o- 644-( 1-i sobut yl am no- propyl) - 4- phenyl - cyc
" | ohexyl oxy] - 2Hi soqui nol i n-1- one,
cis-4-pD¢1 -Antidd-{ropAiHdy(7achlam- oy 1, P-dihpdrerg bg uinolinibeydgkyx y

%- 7-chl oro-_2_‘-|—i soqui nol i n-1- one,
cyclobexyllybeRdqslitgles- { 441- (cycl opr opyl met hyl - ani no) - pr opyl ] -
is-3-41RASAMinE 7 2Koro 4-b209W BHyidrs-lsdififholinyloxy)-
cis-3-J 180 PAMINE KOS Bl 2B 26 -0fHyoFo-IscRfifnolinEyloxy)
cyclobexyllpénzoitilel no- propyl) - 4- (4-f 1 uor o- phenyl ) - cycl ohexy

. ]--7-chl or ox i sogui nol in-1- one
6-{eisf L V-0ming P RRV - LSSy RS RES Briaher bR aspro-2H-
isoqufhlih=1LoR8] or 0- 2H-i soqui nol i n-1- one,

5Ci s- 644- ﬁ 1- Ami no- 2-fl uoro-ethyl)-4-(4-fl uoro-phenyl [) -

6-[(12.¢48, 2P 1 Ppinoprepy broophenylibiexale[d e | lept-grdoxy]-7-chloro-2H-
. | G- - (1- Ami no- 3- net hoxy- propyl) - 4- (4-fl uor o- phenyl
lsoquﬁt@g%ﬁgéyl oxy] - 7-chl or o-)?iHPsogﬁi 21ol [ 51 1- one, P a
6-[(1 F6,43%,5R?-5r(i1 Remiriee piohlyi)35-phehliusicyelpfeR fihepti2-yiokyl Fichloro-2H-
. ]-7-chl oro-2H i soqui nolin-1-one, 10 and
isoqumnelingt-on@i no- pr opy1) - 3- (4-f 1 uoro- phenyl ) - cycl opent yl ox
cis-6-{4-{{-BSRelatinb A aalp s Aer LyciBReryBRY-7 Ry 2kt isoquinolin-1-
one, pharmaceutically acceptable salts thereof.

one

cis-6-[4-(1-Diethylamino-propyl)-4-phenyl-cyclohexyloxy]-7-methyl-2H-isoquinolin-1-
one,
cis-7-Methyl-6-[4-(1-propylamino-propyl)-4-(3-trifluoromethyl-phenyl)-cyclohexyloxy]-
2H-isoquinolin-1-one,
cis-6-[4-(1-Benzylamino-propyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-
one,
cis-7-Chloro-6-[4-(1-isobutylamino-propyl)-4-phenyl-cyclohexyloxy]-2H-isoquinolin-1-
one,
cis-6-[4-(1-Butylamino-propy!)-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
cis-7-Chloro-6-{4-[1-(cyclopropylmethyl-amino)-propyl]-4-phenyl-cyclohexyloxy}-2H-

isoquinolin-1-one,
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15 44. A conmpound according to claim1 is selected from
the group consisting of
W@ R®WIAZA0( 7- Chl or o-i soqui nol i n-6-yl oxy) - 1- ( 3, 4RCII/EP2909/604421

- phenyl ) - cycl ohexyl Fpr opyl am ne,

Ci s-144-(7-Brono-i soqui nol i n-6-yl oxy)-1-(3, 4-difl uoro-

phenyl ) - cycl ohexyl Fpr opyl am18é, cis-1-[1-(3,

5-DOi fl uoro-phenyl)-4-(5, 7-di met hyl -i soqui nol i n-6-yl oxy

) -cycl ohexyl | - 20 propyl am ne, cis-1-[1-(3,
. f -
cis 634 g?( );’id#@y?r%ﬂz ?;t ﬁ?%réyﬁgﬂgc%l&?éM&y]ﬁO&%F@bH[‘iséqwnoI|n 1
one, ci s-141- (3, 4- D'fluoro phenyl) 4-(7-fluoro-isoquinolin-

cis-634 2 R o AT A BBl er Vetoyaig 7 -ghlot: Bipqgyinolin-1-
one, 0- phenyl ) - cyclohexyIFpropyIan1ne
25ci s-144- (5- Chl or o-i soqui nol i n- 6- ylox -di fluo

CIs-61{43-(WWO)Z-@yorqjaM%@gyrcanha@yl cyclo?lexyloxy] 7-chloro-2H-

7- Chl or o-i soqui nol i n-6-yl oxy) - 1- phenyl - cycl oh
|soquir>1<<§cj\n|:€lpg | am ne,

cis- 61[4-"(140&14111653 “mdthoRy-pydpylseqaifiuekb-phenyl)-eyglonéxplbylyT -chjoro-2H-
cl ohexyq- pr opyl am ne,
isoquinalintkPNey- FI uor o- i soqui nol i n- 6-yl oxy) - 1- phenyl - cycl oh

o1 QAo ISP g e lene) FRBMR TR Egaragin tone

and exyl Fpr opyl am ne,

6-[3- éré}n?@gr@ikg—éxgﬁjgwpge cyé:l%?) n ﬁt} ctzinlx}oo%lyl-lsoqumolm 1-

one, ci s-144-(7-Brono-i soqui nol i n-6-yl oxy) 1- phenyl - cycl ohe
Xy(q- pr opyl am ne,
and tbei slgreo(sbmmtd\aymd/ostaqmomerlc fiodns anstipy theippbagnhacsutically
f%)ll Fg | I amne, WO 2009/ 156100PCT/ EP2009/ 004421 197
accegiapiess 2[1 %‘ I no- propyl ) -4-phenyl - cycl ohexyl oxy] - 7-ch
| or o-i soqui nolin-1-ylam ne,

[4-(1- Am no-pro (4- net hoxy- phenylz cycl ohexyl Fi s
44, o@ccpmppun@appoﬁ/ﬁg@ claifa 1 is selected from the group consisting of

o TGS ARG IR0 e B PR arne

cis- 14N7£Brotrﬁj=lis©qamomnf63yltmy)am£(801r dmberd-pbélmjl)rayduhe)qd] propylamine,
tabl e ts thereof A, conmpound accor (L‘Qﬁ]

C'S'1ﬂ3)‘(§45aBIﬂUPf%’9h§BY|é'd ﬁmmﬁ@y{;mylm%nsﬁ-xqumbcwoh

promgﬂ{“ d 1- Ami no- 1- phenyl - et hyl ) - cycl ohexyl oxy] - 7- chl or o-
I'sdqui nol i n- 1- one,
cis-14443 [5°Difluord-phenylhax(/-fileroys-retbylkigoquinglin-Ghdexy)ecyrjohexyl]-
- chl or o- 2H i soqui nol i n- 1- one,
propy!gr@mp '[ Ami no- (4-f 1 uor o- phenyl ) - net hyl ] - cycl ohexyl oxy) -
cis- 121 §|4QDﬁru%H5 'pﬁ@ﬁ IP-QOdT ﬂhdroqg&qumolln 6-yloxy)- c_yclohexyl] pr|o_EyIam|ne
Am no- p-t ol hyl) - cycl ohexyl oxx%
cis- 1+[${6ﬁtﬁh10tq-|$oqum¢djn -Goyloxy)-1-(3,5- dlﬂuoro phenyl)-cyclohexyl]-propylamine,

Cis- 1—3%—23(@3195%5 hen I|n- -&Ighb %3 @&I ﬁ%lhl gﬂaﬁ%fyllzy ropylamine,

cis- 1I[ﬁl(Vim’ﬂbtdhsBQUﬂ%llﬁ@{(l@k}/)—W?Henghwm]l-mb&bamme

acceptabl e salts thereo ound accordlng

cis-14{4-(8/7aPimethykiseguinsliad-yloxsy- ime@ybwlew lspropylagine,

ois-1 e RBadalin oot Bk PRREMAG RGeSO BB v}

cis-1 -[AK(BIGI'IIérd éoqﬁtrfdmmG Wbﬁvyﬂpf@nlyyb#cl@h@lqupymhe7 ch

2H i soqui nolin-1-

cis1 T AAUaiocs e p koAU BRI RY ) TneRekSHclohesilargp iamine,
cis-142 2 HrBMd- Bodufitfin yloxy)-1-ghenyleyclohexyil-propylamine,

cis-1 é{#ﬂ?mmyhrsbannbhn@yloﬁy){ 4-phenyl-cyclohexyl}-propylamine,
- Ami no- 1- cycl opropyl - et hyl Fcycl ohexyl oxy} - 7-chl or o- 2H
i soqui nol i n- 1- one,
6- { 4- 0- Am no- 1- n- propyl - et hyl Fcycl ohexyl oxy}- 7-chl or o-
2H-i soqui nol i n-1- one,
6- [ 4- (1- Ami no- propyl ) - cycl ohexyl oxy] - 7- chl or o- 2H-i soqu
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198 48. Use of at |east one compound of fornula (1)

and/ or a pharnaceutically acceptable salt thereof
wa@ewonstiing to one of clains 1 to 46 for producP@UER2009/004421

medi canent. 49. Use of at |east one conmpound of

formula (1) and/or a pharmaceutically 5 acceptable

salt thereof according to ol®7of clains 1 to 46 for

the treatnment and/or prevention of hypertension,

pul nonary hypertension, ocul ar hypertension,

cis-6-iiil?-g"1 —N’ﬁﬁbt%’re P?gﬁuﬂ% -o?@b!h@?ﬂbi‘{/]l—ﬂchﬁﬂbﬁédﬂ vinolin-1-ylamine,

| .
or der, heral "arferial " ocCl usi ve di sease

[4-(1-QRiGD)propyl)-4ridrmettexytphimydlacysiokexyllrisogenolin-bsy!-aneiaet and
- AmPERel SRR+ Lt TS e gt o-shamine.

and th&iPSterbbiRbRiclicdtd/¥elautdrERE foritd Hhd@or frriihplRamidisutically
renal failure, fibroid kidney, renal

accepfablessalisdbereafosi s, organ hypertrophy, asthma, chronic
obstructive pul nonary di sease (COPD), adult
respiratory distress syndrone, thronbotic disorders,

45. SN @dffiposed aBESHdinROSAmS M seledtel frim itise §rtipecoridting of
neur onal degeneration, spinal _cord inj Al zhei mer' s

6-[4-(drAmine: 1 -pheswhethyd-pralehexyioytr¢hlomwy rhisequipdin-1-one,

6-{4- A1 4 ROl AR G GHRA G orycrd. B AR QihGiin-1-one.
6-{4-[Aehiabqh i flucsy-plieayd;methglidyckdesyloxgls T ahtaos2H-isoquinolin-1-one,
6-14-(Ayo o R dB I AN ER T ot e TR RO e
6-[4-%?1gi8r8{édst1§ngﬁﬁ%‘i2%ﬁ)§e&cl8ﬁ@g;?bxﬂeﬂéhI%P&Qﬂiséadinolin-1-one,

0. Use a ‘conpound of formula (1)
and theid stareaisphwricearelior tanitdmetic famsdhdlos their phaieadeutically

ceprdi to gne of clains 1 to 46 for the treatnent
acce&aﬁ%ﬁalfﬁgt@géqﬂqi on of hypertension, pul nobnary

hypertension, fibroid liver, liver failure,

nephropat hy, renal failure, chronic obstructive

46. pA eemReYndaseersing tocraim 1deselndied Fragvthegrerpsangisting of

e
6-{4-[1AMafo-0f(4amethaxgiphbnyl)-dthylaclelohexylexyl. Dichivro-2H-isoquinolin-1-

phar maceutical ly acceptable salt thereof according to
ONe, one of claims 1 to 46 for curative approaches

s-{4-@§/§q?ﬁ¢o§g g@&@@@!&m@%oﬂé@&%ﬁ%|Bw-ﬁmebap@9ﬁh.emme,

I Mpro nt recognition or
6-{4-[A0Amirad-resthylepropy @ cycioherylokydéwhiseiditiisospinadipsi-one,

[ id. h t, il ' . .
641N Gl aB R Y CrIRBEI e et log-2sisPapinglia: 1-one,
‘ " e . - rubady
B B e R Bl eguifiolin-1-one.
6-[4-(drsmimovpropyl)-ayicldhexyloxy]-7Hghlared2 driseqyinalind caes gindlal | y
oo BT SRR A oL e 1o
and tRair 'stetEisBhfbricdiRl/6r RIMBSIARFIC 3bens And/oh eieingihimacsutically

and/ or other active ingredients.
acceptable salts thereof.

47. A compound of formula (l) and/or its pharmaceutically acceptable salt according

to one of claims 1 to 46 for use as a medicament.
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48. Use of at least one compound of formula (I) and/or a pharmaceutically

acceptable salt thereof according to one of claims 1 to 46 for producing a medicament.

49. Use of at least one compound of formula (1) and/or a pharmaceutically
acceptable salt thereof according to one of claims 1 to 46 for the treatment and/or
prevention of hypertension, pulmonary hypertension, ocular hypertension, retinopathy,
glaucoma, peripheral circulatory disorder, peripheral arterial occlusive disease
(PAOD), coronary heart disease, angina pectoris, heart hypertrophy, heart failure,
ischemic diseases, ischemic organ failure (end organ damage), fibroid lung, fibroid
liver, liver failure, nephropathy, renal failure, fibroid kidney, renal glomerulosclerosis,
organ hypertrophy, asthma, chronic obstructive pulmonary disease (COPD), adult
respiratory distress syndrome, thrombotic disorders, stroke, cerebral vasospasm,
cerebral ischemia, pain, neuronal degeneration, spinal cord injury, Alzheimer’s
disease, premature birth, erectile dysfunction, endocrine dysfunctions, arteriosclerosis,
prostatic hypertrophy, diabetes and complications of diabetes, metabolic syndrome,
blood vessel restenosis, atherosclerosis, inflammation, autoimmune diseases, AIDS,
osteopathy, infection of digestive tracts with bacteria, sepsis or cancer development

and progression.

50. Use of a compound of formula (I) and/or a pharmaceutically acceptable salt
thereof according to one of claims 1 to 46 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.

51. Use of a compound of formula (I) and/or a pharmaceutically acceptable salt
thereof according to one of claims 1 to 46 for curative approaches associated with
stem cell or induced pluripotent stem cell treatment, improvement of recognition or for
treatment or prevention of depression, epilepsy, fibroid heart, renal papillary necrosis,

tubulo-interstitial dysfunction, multiple sclerosis, vessel stenosis or lipid disorders.
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52. A medicament comprising an effective amount of at least one compound of
formula (1) and/or a pharmacologically acceptable salt thereof according to one of
claims 1 to 46, pharmaceutically tolerated excipients and carriers and, where

appropriate, further additives and/or other active ingredients.



