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WO 2009/ 156099PCT/ EP2009/ 004420 1 6-substi tuted
i soqui nol i nes and i soqui nol i nones The present
WO paoensaogm rel ates to novel isoquinoline and PCT/EP2009/004420

i soqui nol i none derivatives, their preparation and

their use in the treatnent and/or prevention of

di seases related to the 5 inhibition of Rho-kinase

and/ or of Rho-kinase nedi ated phosphoryl ati on of

myosi n |ight chain phosphatase. Activation of a snmal
6-substitaed isdrinolPes @ibidoglindlindhésit i on results in

conversion of RhoA fromthe inactive GDP-bound formto

the active GIP-bound formwith a 10 subsequent bi ndi ng
The prEsémdn@éhtiorfidiesdb ndver sbhamdiind Wadi S84 @hBknone derivatives, their

Rho- ki nase 1 and Rho- ki nase 2, are known. Rho-kinase 2
preparatierx pnddbeid use in dhe treatmentrandionpeavestion|df diseases related to the

it 8 B BB i 2SR e Rt 85 Bloh 3 myosin
chaingihdsphatdseruscl e cell's through

phosphoryl ati on-nedi ated i nhibition of the nyosin
I i ght chain phosphatase activity and thereby

At P4 S Ehd T 4P el YR AP ersion o
RhoA fromsthkneadtiien@DFRbouid feraeto thel am’rvb\GT’HPi-tbbu’nd form with a
vasoconstriction, including the devel opnent of

subsegs3E hinding ke aaA Ackiiatiem Ohftberkinass s iRaiaEns. Rhg kinase 1and
Rho-Kiffak E?af‘é kifown JIRhEMMase” @Ysséﬂ.l)resgggf}{(vgﬁculérgégbé%@ﬁscle cells
a oshiil et al.

bronc snoot h muscl e contracti on
and ehdobedial c@ECAdtivitibn oBRblo-kih89® 2 B0thelddiveX@TB}hound RhoA leads

to gt Fanorah 5 smiu sl cols s aRbsnsayatigh ecitec
- . . . I - 1 | 0 1 Q_ I t. f
oS L3RS R diade PR3 g apseguiation o
the aqtdadty-of 38yYsin ngpelatany digbhchajni(kehataethylp Blatwest 947, 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

It is kRBWAGHABRhOKiRise RlihAGI0Ed |irﬁiva$>c5(§tﬁfs'thi<§tiohl,"ﬂfdll§ﬂiﬁ% tihé development
I nvest. Ophthal nol. Visual Sci. 2001, 42, 137-144

of mysagBicHene Andsrepaticmiussle msrentragtilify (Gakina ey al. J)- Appl. Physiol.

200538 TR 0450 W1 i 5 APV ATy, ..

Cell Mol. Biold1999,20, 1RI90- 1200), asthdi (Sdtoguchilet.1Br. J. Pharmacol. 2001,

t i ncl udj t Lon-i .
152, SRR RbR i RO 2500 S545EH s0mh am troni
st pdiA i R Q0RO PR 8 b PRI 4000 57,
19827983), yperessioty pulmanaryahytiestenisidrafratiuoroto @ al.ryeark 2005, 91,

3015, Buait al,Natin 1985 4389, 650994 § bbg Sifiar iypgfiEpsien and
regul?‘tg&%f ih%@&cul&pp?é&%éflﬁe 8Pétﬂé{|.ﬁﬂ?f@9t9/c£2igng|gaﬂqsog. Widtal Sci. 2001,

i lure (Yamakawa et al. pertensi on

42, 131344}, @ndatieliadysfunchian (Steipffipt RbIEUTGHl Phamyagabl 2005, 512, 247-
249),%%%%azé\j%uvﬁs@}fﬁggﬂghgaﬁ’@n%oﬂ 195, 184537, Shifitiawa et al. J.

Cardiava$e 'FsthRicos 2002, 49t 78051631 ) (mestaogathly, Hcluding imypditension-
) Coeur 2005, 98, 249-254; Retzer et al. FEBS Lett.
induced onon-ypertension-inderd. @ns digbetic nepbiopathies; epal filure and

D e e
2005518839843 Sanyhicaediabinfatioh ¢DemiR0esk etdl, Et.78-PHdtacol. 2005,

e e .. Cell Metab. : 9- , Ssexua
527, @@%ﬁ@ﬂcﬁaﬁﬂn eé.ab.er%aﬁ'q%%@gid‘f&?,@]?@s«%ﬁ%ﬁ Fatdiac 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 dost eroni sm central nervous system di sorders
such as neuronal degeneration and spinal cord injury

o o, NN N PN ~ o~ A N A
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20 1999, 5, 221-225; Somlyo et al. Biochem Biophys.
Res. Commun. 2000, 269, 652- 659), angi ogenesis
W@ wbi1s@9et al . Bi ochem Biophys. Res. Commun.PQDEPB2009/004420
269, 633- 640; G ngras et al. Biochem J. 2000, 348,
273-280), vascul ar snooth nuscle cell proliferation
and notility (Tammy et al. @rc. Res. 1999, 84,
1186-1193; Tangkijvanich et al. Atherosclerosis 2001,
155, 321-327), endothelial cell proliferation,

and fﬁmégvﬁhaikbmeét' a|251ypé|ttémibn @008ngd5/181 3J3|1t8y L(a@ &toalBART. J.
chem Bi es. Commun. 2000

Physigh CallioyySioh PO0S, POGE08 LBRR! Kb EKahdicuation 2005, 111, 2741-

2747)B%gfdh%%bé§gﬁg%g§%%ﬁ‘@%g}éc}%rﬁrsg,g@%@h& LseLPﬁaﬂearug]et &eAkch. Mal.

Coeuf B085,208) 219-254; REBSr kel FERE® Qett48600 74567470 Bauuege.to et al.
al Bl ood 1999, 94, 1665-1672: Kl ages
Biochgmy Bioplym Ress Comawins 4 9982622 t+-23P), chﬁmteg ‘é'ﬁQPt'C

2
comp?%*%n% l#ég?@g@a@l]fgﬁ@ﬁ%ﬁg?ﬁ%&@&@%@@ﬁﬁpet al. Diabetes
2000,2438 -2108-2 8o ¢ Mzaedsbetral dCell Mdtab.J2005yR; rdll9-129)0 3exdaldysfunction,

1023- 1034
e.0. ATHIE Gigaile TGt CaTteiy &t 7lnatus MPEEReft Bids122),
retlnogﬁ{riy, ‘irmazi‘ﬁrﬁgtlomn?rﬁgﬁ% HrRORAECAIFE2068806B8AH5%) ehdocrine

i ol’ogy, e.g. cell-c interaction, proliferation,

dysfuneﬂldna:yecg dwymeo@}destarumsng @netrabg@rvausaystem gim:trdeﬁ S_uch as
neurogstj?g% e—r\ra l<§r‘? g%téiosnpéga \ﬁ% tmﬁ&,( é}%ré}%}a\’ eﬁ?lérggvreq,?ooo 93, 94-
101), dbtebial |§dh‘éﬁﬁ§t(ll@hbré ¥t A0 Nt GreaPIIR, GBS 990-994; Satoh et al. Life

di fferentiati on, devel opnent, gene nodul at i on

Sci. 208dub 9 144 -3458 0k e ehak Life smszmm; 6nd 92AvEI% rYasnamoto etal.

3 Cobfo iy HOB390981) oshiafg i a. v

Res. 2066,187, @5-2C00Kim eMalDNelivdsiirgén 2000,548)1440244 7), palh e.g.
neurocgv:eélg'lgc pg;\I ( pgggr%ggél a2 Zh{ggﬁggggrgﬁg 2@6% % 3f, |491§}18§n froueet al. Nature

medlcglﬁ% ?h@éj{) %gﬁ@iﬂ%ﬁ%@%ﬁ%sﬂg r?%lg/sa%vtltﬁg)a@tenév@)‘\élo 98/06433),

canceBideveldhpiént dntbprogréssiéa, nédxﬂasna véterelinhibitionJof Rho kinase has

been SHANNG; AR tuo BEl Broyieatd Tistastasis (190 pf sbture Medicine
1999 %'2281 225 aé;or\r)@@ ét :Nbsidcheﬁwtm F}ﬂ&\}set% 8Amun. 2000, 269, 652-

. Cancer 2006, 66, 9527-9534;
659), Baglogen@sls (Mﬂhum et alcalcpchemcﬁlopmss ResComanun. @Qﬁoet269 633-

640; Glrigra¥ e nggoécrﬁ';ﬁ;% g&@oggé,lggé-’zz@é,ﬁu J;ula(? $hbothimitbele cell

prolifératén ﬁhﬁ&n&ulﬁi éT:‘émﬁhy efhlaOirc. Res. 1899884,26186-1193; Tangkuvanlch
2447-2461) bone resor;é))gl on 15 (Chel | ai ah et al

etal a\thqugplerqgﬁmmio@ 3P/ 32 8 @adothwiiaigell mlﬁpr@;@gﬂa@,@@thehal cell

acFARRRORYSEABE ! K2 AR EP RN s Lo, zdon 200,

633-64Dhcstresss fider f&maﬂme(iﬂﬁ?ﬁa e3ar, Scliéﬁ%] 1997) 27ad1cﬁﬁ8 n311;
activatio Fu_a t . i . e .1998, 273,
Yama3bigo o sha) Col ol 2a:3 5057 87 H0B) tbpombetis Hhsgrieys (Kikkawa et al
| | & gk ;
FEBseniéglggzgdo %?n?g 764{1%5111@# S't:ai m&&&qbggp%bg @6%3 5372, Klages et al. J.
Cell Bl<ﬁ969994)44 The176E40 Retzer etaipCeth Sigreali2090i, 1ii6:45-648) and

on Rho- ki nase ,an / r_on Ki na i at.e
leukopHE AASIRUET ARSI S AL 15 - RRarhaelo2 it LE S0z-208;
Sanch£MHdridst 41hs |Hrﬁaﬁ6162009nd1pr102raev@m 1 Oan@ez-Madrid, et al. J.
car di ovascul ar and non-cardi ovascul ar di seases

Immunal 2002n §6&n400-44 Ok stemecelkandhindycedwyripateststenteel related
di sease cause, |ike hypertension, pul nonary
hypertensi on, ocul ar hypertension, retinopathy, and
gl aucoma, peripheral circul atory disorder, peripheral
arterial occlusive disease (PAOD), coronary heart
di sease, anglna pectorls heart hypertrophy, heart
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5 vessel restenosis, atherosclerosis, inflammation,

aut oi mmune di seases, AIDS, osteopathy such as
W@2e080pwpDsi s, infection of digestive tracts WEHEP2009/004420

bacteria, sepsis, cancer devel opnent and progression,

e.g. cancers of the breast, colon, prostate, ovaries,

brain and lung and their mst3ast ases. Moreover, a

conmpound having inhibitory effect on Rho-kinase may be

al so be useful in 10 curative approaches associ at ed

biolog¥, ely. defitBefiahiera¢tion) Pr6iFeration; ceptptle p?rbgl‘és%ﬁ‘iri gene regulation,
treatment, inprovement of recognition or for th

mngratlp@a@mh@ytgskqje@mﬁpnulatleﬂ an%r@atﬁmemltcatl@epe@s@isaﬁablllty
surviBfkFRRAY, FRfn, RaRag Bty RS nntoss, diferantiation,

develupseat, géneosdaldtion, moamétmm of mardhegms Stwstlnbla:ndllmvasion
di sorders. 15 WD 2001/ 64238 descri bes

(Kraweta gtiak S10Gss2y. 2009, cHasfe34ibr b AasSoB et ghiMek Ranfod. Dev. 2009,

PMIDS?'%‘;E%G% e Péﬁ?%d&%g?z@!’owg%&?ﬁ Amsdorf et al. J. Cell

Sci. 200% @Ry 6UES5F, Kim etsadf Btem Cealls 20D, @7 d 91 8RN gmotdsalation of

et BBy ST 50 AP s

20nd£§b€él 9 el Bl§| bheol189s78- ?BzofMééﬁn é?QHWnﬁ‘OJ iPWsiol. Renal.
ring. WD 2001/ 039726 generical 'y describ

Physioh 2008, 284) % k924h§n1a+lbarryet 3l wwetqutcaa% 139,2641-2651;

wells; Sl Cob Bt L3isbealsBio a0 5 TRTTRE, My Bidli aftsrRes

2006,46! 952719684 Fakiatlal.fMo!l Bide Cellc200EM8, orfosaLﬂmsecsho et al. Cell Biol.
‘caused by Hel i obact er él ori such as for exanple

Int. 2QQ¥%st31;, {12 5cba$@e:Gl@hl @ta (CellshdssuasgOremns. 7907, 185,123-130;
Rodrlgﬁéé Yidl ‘% S%dqat“z%o' 2ng F461), 40 bbn8788 68BN

nd aré pr era rtute y
(ChelisidH & alCq). awoma) ]zoae 278 20086-29087Y, Na/Heygemgentiansport

may be an ar or a heterocyclic .
systemy@@%%m%Eﬁbtﬁi@'oéumz’o%awasgﬂ§§8§8§83 283-208)
el HERELK (Fh ot Slen 009 S, FHEE 13 Bl aciaton
(Fukattz)afpaledBldfChem f 1998127 3, A54R-5548) - ard in SREB (Sterol ri¥sponse

blndll'tg glg@qr&) ﬂ%%lﬁ}agﬁgﬁ.ﬂ%&%ﬁﬁts O%lrllpld Oﬂé%\@s ZL'QrF[Z;r?gﬁéé"c Res.

2003 ogj‘lqrzgsa;m‘gptl onal |y substituted isoquinolone and Ar
may be among 5 others an optionally substituted

C3 7 nmonocyclic saturated heterocyclic system WO

S O R T e T

medidtad phaspRofiutiondfaayosintighe chélﬂrrgﬁﬁfplh‘afadéeléfdseﬁﬁlfbuﬂ'% treatment
etc. isoquinolone derivatives which are optionally

and/os grevention<af cardigvaseylan and Bynacagqileuasqtdar(@ﬁsﬁﬁ%mwng Rho-
kinas Ertﬁ{ags Pné??%r@%céﬁ&&gp@gga 4!§au§e Ehk hvk tegtgﬁg@n, pulmonary

r esi ronal I'y sdbs
hyperNRE;ldRﬁ%cMWenteﬁEibramduRﬁ%thw;athglhmdome peripheral circulatory

disordgrspaRIAL ARSI diseasad EAGI D cREpaty bead iSesse, angina
t

pectoFI§ ﬁéé}ﬁﬁy?%{ 39 Hééaﬁ éélruerét ﬁséhgﬁwﬁgﬁop“é%ﬁéa?{@n ic®tgan failure

(end srglaatdamaml) fibxdid hIngqé'bemlddwgar liventailune t rephtopathiyt inciuding

nyperfihsin kit B BFTPRRCGr pavded G si6Bels sERBfpalfics, renal

failure Effb‘?'d)laCkl(\i’f'ié!)}1 Yél'i‘é'l‘ dASmerliIb8KRrosi® r&@éh 'hWehﬁ%Hy Batira ech ronic
i soquinol i ne derivatives whi may be substit uted

obstrtngnvamr@mamdrsaese_(qéaﬁm aduﬁm@smraﬁory distrgps Bymdiome,
substituted in 6-position by a group (CReRf)pOR43
wherein p may be zero, 20 and R43 is e.g. a
(C3-C10) cycl oal kyl residue optionally substituted by
NR51R52, wherein R51 and R52 may be hydrogen,
(C1- Co) al kyI etc.; or R43 |s a group R81 defl ned as a

. o, o, o,
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25 W2003/ 053330 (Ube) generically describes
i soqui nol one derivatives of the fornmula {aromatic
WO R0vNS609C( R) (R) (NH2) WD 2009/ 156099PCT/ EP200BC DOEA29004420
6 as Rho-kinase inhibitors. WO 2007/012422
(Sanofi-Aventis) generically describes isoquinoline
and i soqui nol one derivatives#of the formula CR RS
as Rho-Kinase inhibitors. W 2008/ 020081 ( Organon)
descri bes 6-substituted isoquinoline derivatives as

thromBoek idikis@efs) Btrbké Oterebid) vaBoppddrn codrebraldsetmrnia, piin, e.g.
agai nst ot her ki nases has been identjfied. as

neurgpaghie Rairs inexIreral degeneration,spinak cpfthinif oflzhgimer's disease,
premét'f'] éﬁﬁ'ﬁﬂ@r&ﬂﬁ%%&gﬁm f B%éiﬁct odrftle d)}(}?ﬁﬁtfliﬂﬁs QrtPHBQ@léVoss prostatic

or o I hase ays’ on
hypemebhw diabetessgrad ostnptieatiors ofadiabeteks nmmohdsyndwmp bwod

Protein Kinase A and. Profein Kinase G (see f.or exa
vessel iFRIPROSS, QeEpsCISigsise MIARaUon RUPRYETES distases, AIDS

OSteoﬁPﬂ%%anotﬁgrS%gb Ll Qﬁfeﬁ:aﬁﬁ%\‘ dl#ﬁ%%f’a@tg Mﬂfbac?é% sepsis,

ase i nhibit Y-27632 onl
cancetidgvielopmentand ptagiressient é.gi tgnearaiaidie breas mlﬁnnpmtate

.G Th t | Rho-Ki i nhi bit
ovarie, psa el HBIAGLETHERSIEN | 20 remmi o the need
More(f)\%r Q%n‘iﬂ)dmﬁi hé\ﬂgg%mgﬁor‘jséﬁé& ohrRﬁ&eria”s%%H?lbb &80 be useful in

ki nase nedi at di seaSes, in partl cular with

curatnNﬁ‘@Whﬁ@l associated withvateroos) asisdggst pluripmient semice|

vearfy 0 PR ERL o Phoddihl S267 1 RSl e 3Hloi

heartVé&pression, BilepsyHreddl papilldin? necrosis, tubulo-interstitial dysfunction,

multiple sclerosis, vessel stenosis for example carotid stenosis or lipid disorders.

WO 2001/64238 describes isoquinoline-5-sulfonamide derivatives optionally
substituted by a -(CH2)1.6-O-(CH2)g-6-, @ -(CH2)0-6-S-(CH2)g-6- or a -(CH2)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-C10)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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R3 is H halogen, CN, (Cl-C8)alkyl, OH NH2, or NHR ;
R4 is H, hal ogen, hydroxy, CN, (Cl-C8)al kyl, R, or
W@ BDITHY kyl ene-R ; 10 R5 is H, hal ogen, CN, PCT/EP2009/004420

(C1-C8)alkyl, or R; R7 is H, halogen, CN,

(Cl-C8)al kyl, O-(Ci1-C8)alkyl, R', or S02-NH2; 15R8 is

H, hal ogen or (Cl-C8)alkyl; 5?9 is R, OH 20 hal ogen,

(C1l-C8)al kyl, 0-(C1-C8)al kyI (C1- C8) al kyl ene-R

(C2- C8) al kenyl , 25(C2-C8) al kynyl

us s, @@0-8@&)(%@10@" ¢ didcRses M%@vﬁd@ﬁ%ﬁﬂﬂé&éﬁ%ﬂ%ﬂﬂﬂ#ﬁ@xseful for

al kyl ene-CH R12, (Cl-C6)al kyl ene-

mant@mc@bpmhf@m AR -coppauads qf the fgalay éhg)@;(—d}rNﬁ_Werem X may

be (CE@%Q%Q?QF}&-‘?F@%Q%&X%QQE@ %&‘) %Qﬁ))zbe O, R1 is hydrogen or alkyl, Ar

I
I may@?rﬁéhé Jfe RN %@Mlﬁbégﬂeﬁdﬁﬁﬁdlgqéa%qﬁlm h)@(y t:)Le among
others %)Qpltlbyauy substltuted C3.7 monocyclic saturated heterocyclic system.

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

isoquinolone derivatives which are optionally substituted in 6-position by a group
(CReRf)pOR43 wherein p may be zero, and R43 is e.g. a (C3-C1q)cycloalkyl residue
optionally substituted by NR51R52 wherein R51and R52 may be hydrogen,
(Cq-Cg)alkyl etc.; or R43 is a group R81 defined as a 4-6 membered unsaturated or

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

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

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

isoquinoline derivatives which may be substituted by hydroxy in the 1-position and are
optionally substituted in 6-position by a group (CR""‘R“)pOR43 wherein p may be zero,
and R43 is e.g. a (C3-C1g)cycloalkyl residue optionally substituted by NRS1R52

wherein R91and R52 may be hydrogen, (C1-Cg)alky! 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.

W02003/053330 (Ube) generically describes isoquinolone derivatives of the formula

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

HN
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C(0O)R, C(O)NH2, 15 C(0)-NH (C2-C6)al kenyl
C(0)-NH (C2-C6) al kynyl, C(O)NH (Ci -Co6)al kyl, C(0)NHR ,
W@L@YAMHICL- C6) al kyl ene-R , 20 C(0) N ( C1- C6) al Rg/I/EP$009/004420
C(0) NRC1- C6) al kYl k, C(0)-(C1-C6)al kyl ene-R, or
C(0)0(C1l-Co)al kylene-R ; 25 R6 is absent; or is one
(Cl- C4) al kyl ene bound to thédcycloal kyl ring, in which
the (Cl-C4)al kyl ene forns a second bond to a different
carbon atom of the cycloalkyl ring to forma bicyclic
as RHO-Kigas# sitibitorsVWO 2009/ 156099PCT/ EP2009/ 004420 9
wherein in the bicyclic ring systemoptionally one or
two carbon atones are replaced by a group

j e 1 Y .
w0 SRS 645 gy BBl sogunione
derivativies df thé fétnula CH2- CH (CH2) 2 which is bound with one

CH2 to the cycloalkyl ring and the two other CH2 are

bound to different F@grb atonms of the cﬁel oal kyl
ring, and, if mis B an is 3, Ra_areNtwo nethyl ene

groups bound tR3dj ¥ ofgthe
e grotlps or the
sapPon 10 atons of

cycl oal kyl ring, |pherg
CH2-CH (CH2) 2 greup_z \
the cycl oaal kyl ri th&; they f@Rman adanant ane
system of the for % 1%&..:R9) n R11 12 NRi 3R14 R10
wherein L can be bound any secondary or tertiary
carbon atom and wherein the bicyclic ring system or

as RhedKinasednRibiges: em i s unsubstituted or optionally
substituted by Rg;

WO 2008/020081 (Organon) describes 6-substituted isoquinoline 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 Rho kinase 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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15 R10 is (G -C6)al kyl, (Cl-C8)heteroal kyl,
(C3-C8) cycl oal kyl, 20 (C3-C8) heterocycl oal kyl ,
W@ B0TH0yd kyl ene- (C3- C8) cycl oal kyl PCT/EP2009/004420

(C1- C6) al kyl ene-(C6-Cio)aryl, (C1
- C6) al kyl ene- (C5-Gi 0) heteroaryl,
(C1- 08) al kyl ene- ( C3- C8) het erbcycl oal kyl, 25
C(O)NH (C1-C6)al kyl, 10 C(O)N(C 1 -C6)al kyl]2,
C(O)NHR, C(O)N((C1-Co)alkyl)-R", or C(O)NH (C1

An emisédimigny betire fresenbinéhtion ista dofipdumdadiktiie, formula (1)
(Cl-C6) al kyl ene-R' 10IR, or R11l and R12 together with
carbon atomRe wizh they( attaghed forma (C3-

C8) cyclpal k G- riFgg; R12
i s 15(Cl13gF (C3: R4
(C5-Cl10) hetero (C3- N\or
R7 R Ris
Ryz ™11 (1)

wherein

R4 is H, OH or NH2;

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

R4 is H, halogen, hydroxy, CN, (C4-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-NH2;

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

Rgis

R,

OH,

halogen,

(C1-Ceg)alkyl,
O-(C1-Cg)alkyl,
(C1-Cg)alkylene-R’,
(Co-Cg)alkenyl,
(C2-Ce)alkynyl,
(C1-Cg)alkylene-O-R’,
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(C6-Cl0)aryl; 20 or R12 is H, provided that r = 2 and
the other R12 is not H, or Rl11 and R12 together with
W@ 2008055082 om t o whi ch they are attached form aPQIZBP2009/004420

C8) cycl oal kyl or a (C3-C8)-heterocycl oal kyl ring; 25

R13 and R14 are independently of each other H R,
(C1-C6)al kyl, (Ci1-Co6)al kylere-R, 11

(C1- Co6) al kyl ene- O (C1-C6) al kyl, (C1-C6)al kyl ene-O R,
(Cl-Co) al kyl ene-CH R12, (Cl-C6)al kylene-C(0)-R, 5

C K LEM[R1S, 0) NH2, (Cl-C6)al kyl ene-C(0)NH R,
( 1dbgél %ﬁ kgy/1 ene- g((ogNH-(Cl( CG)aI)kny 4o

(Cq- qsohu(y“@)\emw)eﬁe C( 0) NRC1- C8) al kyl ] 2,
(C1- C6) al kyl ene- C(0) N[ R12,
(C1 Cs)elk!leoe)@(qlmréze C(0) 0- ( C1- 06) al kyl ,

RN, U 2 O LT R @0
(C1'C@%§<Y(eﬁf:%)£ﬁﬁghg r?&ﬂé@':%kél( Ic()i 0(CL- C6) al kyl ene-R
Cr PR R MIGH RaRM205) het orocycloal kyl
(Cq-Cg)alkylene-C(O)N[R]2:

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

COOH,

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

C(O)OR’

C(0)(C1-Cg)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(0)-NH(C1-Cg)alkylene-R’,

C(O)N[(C1-Cpg)alkyl]R’

C(OIN[(C1-Cg)alkyll2,

C(0O)-(Cq-Cp)alkylene-R’, or

C(0)O(C1-Cg)alkylene-R’;

Re is absent;

or is one (C4-Cg)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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25R15 is Hor (Cl-C6)alkyl; nis O, 1, 2, 3 or 4, mis
1, 2, 3 or 4; WD 2009/ 156099PCT/ EP2009/ 004420 12 s is
W@2009/15@99 or 3; r is 1 or 2; 5L is O(CH2)p, SHOHRPI09/004420
S(0) (CH2) p, S02(CH2) p, NH(CH2)p, N(C1-C6)alkyl-(CH2)p,
N( C3- C6) cycl oal kyl - (CH2) p; or
N[ (Ci -C3)al kyl ene-R']-(CH2)p? pis 0, 1, 2, 3 or 4;
10R is (C3-C8)cycloal kyl, (C5-C10) heteroaryl,
(C3-C8) het erocycl oal kyl, (C6-Cl0)aryl; 15 wherein in
wheréif $h ¢heebickdlid ﬂn&?st@hkbbh@rﬁal@l dnyd eNEvo BatboRLdBids hredreplaced
or optlonally substituted one or nore tines by OH,
by a gropB, indgmprsigntiysejented fronm, NaRaiss S, j@RsFH2:c( 0) N2,
C(0) NHCH3 or C(O)N(CH3)2; 20 vvhereln in residues R3 to
R15 cycl oal kyl or heterocycloal kyl is unsubstituted or
0 s by
or, if :?ipéﬁdJQ +Eyﬁw% gggﬁy R8P rdis 2 m,ahg( g i)s(rpa oy ocre,
Rg is IQHio- OHH(IBBIQ)Q\I@\(D%) 5, bay(ra) with one(QlipHicHe oycloalkyl ring and the two
C(O)N(CH3) 2; 25 wherein in residues R3 to R15 al kyl or
other £Thty lggbourd e diffpsent earban@tomstaf shacygloalwbeingiut ed

l?ne oi r%ée ti mes by hal ogen; wherein in residues R3
and, f g ig1%a0e5-183.) aryl “and (C5-Gi 0) heteroaryl are

Rg afé%t}ﬁéfjr‘é/@r?grougfou rﬂptg (ﬂﬂégirb( caritit hidh$ef f?féecy?ﬁioalkyl ring,

nore ti ependently selected from3
wherélﬁ'tﬁéﬁﬁbth upor tHNCH-BH-(CH @ugydre bound to carbon
fothien &arylp C(O)OHH% (CHfPgmIup
atomg Bﬂﬂieléﬁﬂwm/rﬁa&ﬂﬂﬂi had 4y foBmGErDadafiantijeasystém of the formula
C(olleHz C(0) NH( C1- C6) al kyl , C(0) NRC1- C8) al ky112,
c3E'cg) cycl oal kyl, (C1-Co6) al kyl ,
3 @b kyl ene- NH(O - C6) al kyl ,
)& {kyl ene- NRC1- C6) al kyl k, (C2-Cs6)al kenyl,
) A 12 0-(Cl-CB)al kyl, 0-C(0)-(CL-Cs)al kyl ,

r,c soz NH2, SO2NH(Cl- C6) al Kyl, SCRNRCL- 5

," g
) Nk | B~k GR,, 06) al kyl ;SO (Cl- C6) al kyl
2- 3G - Cp) al ky] £02- NECHNRCL- CB) al kyl ] 2, SF5,

C(NH) 6NH2) , NH2, NH- (C1-C6)al kyl , N[(Cl c6) al kyl ]2,
NH- C( )10((:1 C6) al kyl ,

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

(C1-Ce)alkyl,

(C4-Cg)heteroalkyl,

(C3-Cg)cycloalkyl,
(C3-Cg)heterocycloalkyl,
(C1-Cg)alkylene-(C3-Cg)cycloalkyl,
(C1-Cg)alkylene-(Cg-C1p)aryl,
(C1-Cg)alkylene-(Cs-C1q)heteroaryl,
(C1-Cg)alkylene-(C3-Cg)heterocycloalkyl,
C(O)NH-(C1-Cg)alkyl,
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NH C(0) 0- (Ci - C6) al kyl , NH S02- (Cl-C6) al kyl,
NH S02- (C6-Cio)aryl, NH S02- (C5-C10) heteroaryl,
WORHSOH00LC3- C8) het er ocycl oal kyl , N(C i - C6) al KyPETZERY009/004420

10( C1- C6) al kyl, N(C1-C6)al kyl -C(0) 0-(C1-Co)al kyl,
N( Cl- C6) al kyl - C(0) - NH (C1- C6)al kyl], (C6-Cl0)aryl,
( Cl1- C6) al kyl ene- (C6- C10) aryl0 0- (C6-Cl0)aryl, 0-(C i
- C6) al kyl ene- (C6-Clo)aryl, (C5-C 0)heteroaryl,
(C3- 05) het er ocycl oal kyl

C(ON i ene- (C5- Clo) het eroaryl ,

( )(%?%gwhne-(c& 05) het er ocycl oal kyl ,
C(O)NH(RC1- C6) al kyl ene- (C5- C10) heteroaryl, 0-(C

i - 06) al k -(C3-C8) h | oal kyl, 15 wherein said
CONGEHHGIRr s & cnet o oaryl - or e

~C8)het er oal kyl or (C3- C8)cycloal kyl may be
C(O)lﬁlﬁ%&h—%‘«@faé@ylgﬁé- 6 three tines by a group
i ndependently sel ected from hal ogen, OH, NO2, CN,
0- (C1-C6) al kyl, (Cl-C6)al kyl, NH2, NH(CLl-C6)al kyl,
R14 i&RC1- C6) al kyl k, 502CH3, C(0)0H, C(0)0-(Cl1-Cp)al kyl,
C(0) NH2, (C1-Co6)al kyl ene0-(C1-0C6)al kyl,
H, (Ci1-C6)al kyl ene-0-(C6-Cl10)aryl, or
c C)%A% 1|- C6) al kyl ene- (C6-C10)aryl; 20 or wherein (C6-C
(C1- Yhis vicinally substituted by a
) I kyl ene-0 group whereby a 5-8-nmenbered ring
(C1 q)@éﬁggeﬁe@dﬁt ogether with the carbon atons the oxygen
atons are attached to; and 25 wherein aryl
substituents of (C6-Cl &aryl, (C5-C 0)heteroaryl,
or R1¢\aridoBh & yogethe( Gith azsbor atorodg svhich ey grecaitaches)forvta (C3-
be further substituted by an aryl, heteroaryl,
Cg)cysiealind iae @ (Ga-Cigatheteregyelvalkylfingont ai ni ng group; WD
2009/ 156099PCT/ EP2009/ 004420 14 their stereoisoneric
and/or tautoneric forns and/or their pharmaceutically
Rqpigcceptabl e salts. In another embodi ment the present
Invention also relates to a conpound of forrmula (1) 5
((;1_(;@3"(9[, its pharmaceutically acceptable salt for use as
a nedicanment. It also relates to the use of at |east
(C3-Cy)eydoalggiuind of forrmula (1) and/or a pharmaceutically
acceptable salt thereof for the treatnent and/or
(Cs5-Coypheteroaml,of Rho- Ki nase nedi at ed di seases such as
hypertensi on, pul nonary hypertension, ocul ar
(C3'Q§8%H%|Qﬁ“,w'r @f i nopat hy, gl aucoma, peri pheral

circul atory disorder, peripheral arterial occlusive
(Ce-Cindase (PAOD), coronary 10heart disease, angina

e ris,. i rt.failure, ischemc
or R1§i'gis'gféé‘f'dgg%%trg]E%%ééx'p?émé&f%%}ssn to ‘gan damage),
fibroid lung, fibroid liver, liver failure,
nephropathy, renal failure, fibroid kidney, renal
or R1gqlan:=Ry) degetbeowiith, carbomatdm e whicipthey aret attachedioomiac (C3-
obstructive pul nonary di sease (COPD), adult
Cg)cyclagikyl @ ér (€ 3tCs)thederosyelaaliiybring;hr onbot i ¢ di sorders,
stroke, cerebral vasospasm cerebral ischem a, pain,
15neur onal degeneration, spinal cord injury,

[ F ' birth, til
R13 aﬁ‘fé?ﬁhc ééidéamﬁyr?g%%ggwuﬁ%tl IoLs, a‘rstr S(r:i Iosgl erosi s,

prostatic hypertrophy, diabetes and conplications of
di abet es, netabolic syndrome, bl ood vessel restenosis,
R, atherosclerosis, inflanmation, autoinmmune di seases,

| ost eopat hy, infection of digestive tracts with
(C1'(fﬁigﬁ¥l'ia, sepsis or cancer devel opnent and

i@n. The 20 invention further relates to a
(C1-¢égﬁ(&[;e$n%ﬁ$'conpri sing an effective anount of at | east
one conpound of formula (1) and/or a pharmacol ogically
acceptabl e salt thereof. Another object of the present
invention is a nmethod of producing a conmpound of
formula (1). 25 The term al kyl as used in
(C1-C2)al kyl, (C1-C4)alkyl, or (Cl-C6)al kyl and the

o o N 1
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groups are nethyl, ethyl, propyl, butyl, pentyl or
hexyl, the n-isoners of all these groups, isopropyl,
WO s@baseph9 1- et hyl butyl, i sopentyl, neopentyl PCT/EP2009/004420
2, 2-di net hyl butyl, 2- WD 2009/ 156099PCT/ EP2009/ 004420
15 net hyl pentyl, 3-nethyl pentyl, isohexyl, sec-butyl,
tert-butyl or tert-pentyl. Alkyl or al kyl ene groups
may optionally be hal ogenated once or nore, e.g. alkyl
groups may be fluorinated, e.g. perfluorinated.
C1- kae-Of(Chat ted al kyl groups are CH2F, CHF2,
(1 Cgégkgnd CHQ(CEB,8 3, SCF3, or -0-(CF2)2-0-. 5 The
(C1-Cealrylef@-@@'; al kenyl nmeans a hydrocarbon resi due whose
carbon chain is straight-chain or branched and
(C1-CoalisylepeLH[R'lp.6 carbon atons and has, depending on
the chain |length, 1, 2 or 3 double bonds, for exanple,
(C1-Colallsylene-GiQpRnyl , 2-propenyl (= allyl), 2-butenyl
3< byt enyl -ret hyl - 2- but enyl, 3-net hyl - 2- but enyl ,
(C1‘C§)‘I’\|EX'@H§TCQS$) Z- 10 pentadi enyl. The doubl e bond nay

e _poss) Al ’ ve the E or Z orientation. The doubl e
(CyC&%IEgIeﬁgaf@hﬁ&-?ﬁ internal and termninal.
_ = & (@8I C e hydrocarbon resi dues whose
(C1 %ﬁé@%ﬁg%@% (g g@%ﬂ@’chai n or branched and
(C1_%Egemwbﬁgsc@s)m(n@él_ﬁ%r)?mwﬂtorrB and have, depending on

chain or-2 triple bonds, for exanple,

C1-Gg)laky¥ene-C(ON |, 2-propynyl (= propargyl) or
(C1 %ﬁbutynyl.(TLepgpgple bonds may be both internal and
(C1-Chalkyleab-C (@) (e n-Coalkyl,f | uvoro (F), chloro (), brono
(Br) or iodo (1). 20 The term (Cl-C8) heteroal kyl or
C(O)@4e1cop)adehondi ng (Ci - C8) het er oal kyl ene substituents
are understood as (G -C8)al kyl or (CL-C8)alkylene
C«DXyRoups wherein at | east one carbon atom preferably
e carbon atons, nore preferred one carbon
C(O)(gﬁgcng’ya}lw%l aced by a group selected fromO, NH, or S
c(o)Rnd wherein the nitrogen and sul fur atonms nay
optionally be oxidized. The heteroatom may be pl aced
C(O)NHi-(enyCeXakyli on of 25 the al kyl or al kyl ene group.
Exanpl es of (Cl-C8)heteroal kyl groups include -CH2-0-
C(ONHB,, - cHz- CH2- 0- CH2- CHB, - CH2- NH- CH2- CHB,
- )2 - CH2- CH2- CH2- 0- CH3,
C“’”“@E%- - -S-CH3, -CH2-0-CH(CH3)2
< -0-CH3 or 0-CH2-CH3. 30(C3-C8)cycl oal kyl
C(O)%lg%%gb)%]g;%l ic al kyl groups containing 3, 4, 5, 6,
C(O)-{C pCalakylmecRt, bon atons |i ke cycl opropyl, cyclobutyl,
cycl opentyl, cycl ohexyl or cyclooctyl, which WO
C(O)Q@RLCEIkgIeRER'EBR009/ 004420 16 can al so be
substituted and/or contain 1 or 2 doubl e bounds
(unsaturated cycl oal kyl groups) like, for exanple,

R13 e Ra5BhEINE oiin BENEHIRY el ey o Aahdf 34 a'tch-co)

IW§- ring or a ring systemwhich conprises two
heter@l@%%ﬁc’ rings which are fused or otherw se |inked or

whi ch conprises two fused aromatic rings wherein one

e j S sa ted or partly saturated, i.e contains at
R15 i§ glggrte%ﬁgsglb%si ngl e bond, for exanple a phenyl,

napht hyl , bi phenyl, tetrahydronaphthyl,

nis0,1,2,3o0r4;

mis1,2,3or4;
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al pha- or beta-tetral on-, indanyl- or
i ndan-1-on-yl group. A preferred (C6-C )aryl 10group
WO g00phsaeyd . ( C3- C8) het erocycl oal kyl group neanBCHEP2009/004420

saturated (contains no doubl e bonds) nonocyclic carbon
ring systemcontaining 3, 4, 5, 6, 7 or 8 ring atons
in which one or nore carbon12toms can be repl aced by
one or nore heteroatons such as, for exanple 15 1, 2
or 3 nitrogen atons, 1 or 2 oxygen atonms, 1 or 2

sis 0sUl2 wr Bt ons or conbinations of different hetero
atons. The heterocycl oal kyl residues can be bound at
any positions, for exanple on the 1-position,

ris 1 éFEos!tion, 3-position, 4-position, 5-position,

-pbsition, 7-position or 8-position. Also included

are the correspondi ng N-oxi des, sulfoxides or sulfones

Lis {08 S e SUOHEHDIP- SO B EI2IP ME(GHIRAYC1-Celalky-CHP,
NCaRiFinbaraffrtal: MG g R e

1, 3-di oxol anyl, di oxanyl, for exanple 1, 4-dioxanyl,
pi peridinyl, pyrrolidinyl, imdazolidinyl,

p is 0f 1) 2Z>br 4j nyl , hexahydropyri m di nyl, piperazinyl,
triazinanyl, for exanmple, 1,3,5-triazinanyl, 1,2, 3-
25triazinanyl or 1,2,4-triazinanyl,

R'is L et rahydrothi ophenyl, tetrahydro-thiopyranyl,

di t hiol anyl, for exanple 1,3-dithiolanyl, dithianyl,
(C3-Qg)cydodlkgi nyl , oxazol i di nyl, oxathiolanyl, for exanple
1, 3-oxat hi ol anyl, norpholinyl or thionorpholinyl,

(Cs-Cdigaketesearyl, for exanple 1,4- diazepanyl. A preferred
(C3-C8) het erocycl oal kyl group is norpholinyl,

(C3-Ca)heteroawaigalkylni per azi nyl’, 30pi peri dinyl, oxetanyl or

c Egra_ydropyranyl. WO 2009/ 156099PCT/ EP2009/ 004420 17

( 64%1 a )heteroaryl means a nono- or bicyclic ring
systemin which one or nore carbon atons can be
repl aced by one or nore heteroatons such as, for

whereti imrasiddes R30to R1Bidikylgeraligiensis dnsubshituiay oeoptibnaty
1 or 2 sulfur atons or conbinations of different

substttatedraneaoromsre fitmesHey OH DGH3 E40YOES C{ENOEH HNIHg, NHCH3,
any position, for 5exanple on the 1-position,

N(CH2)2ds(QNbIp, AdHCHaor GDKCHAND, 5- positi on,
6-position, 7- position or 8-position. (C5-C
) heteroaryl groups may be an (1) aromatic nonocyclic

C ¥ : , L

e R B O T B BRY GG YN o LAt R B or

optionlgSubBfifiitédbh¥ crahoieimes bfy (C1-ChFekyINGAlaged, eHe OOH;,
correspondi ng N oxi des, sulfoxidesS or sulfones of

C(O)0OHe CWCNH i, t CE(CYNHhe HOHgopups

( )areeggﬁginidazo yI,ng%;gfﬁﬁy , éeﬂgo?hFﬁﬁ?F, 3

C(O)NiHig)dol yl , benzot hi ophenyl, benzoxazol yl,
benzt hi azol yl, benztriazolyl, benzisoxazolyl,
benzi sot hi azol yl, carbolinyl, cinnolinyl, chromanyl,

: i~ : . , )
whereiif BEter SN0 oIt alpyieR i VSt e or pmtignally
. . . . . i nol i nvl |
SUbSt@%Hteraaﬁyd?%%?g%ﬂﬁ?%ﬁynﬁ?ﬂbgteg??gﬁlyg?olqBiynol i nyl,
i ndolinyl, indolizinyl, indolyl, furyl, furazanyl,

wheregg :lrgg%%l%lésn%ggé 8:% %j/ﬁl (Cé—@ﬁdégpyh, I)ggé : (ggé%b)fh%?é%awl 'are unsubstituted
or optic?réllis@@%@#ug%cglpb{e :or%‘g%rfgfyﬁéglg,kla%ﬁlil&y%ipgg?endently selected from

halogefi COH, A% M3, ON[ OID)-(CyrCgratkyl] C(DWHCgCW)aryl, C(O)OH,
pyri mdinyl, pyridazinyl, pyrazolinyl"
20pyrrolyl, 1,2, 3-thiadi azolyl, 1,2,4-thiadiazolyl,
1,2,5-thiadiazolyl, 1,3, 4-thiadiazolyl, tetrazolyl.
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Pyridyl stands both for 2-, 3- and 4-pyridyl. Thienyl
stands both for 2- and 3-thienyl. Furyl stands both
WO 200925609nd 3-furyl. Also included are the PCT/EP2009/004420
correspondi ng N oxi des of these conpounds, for
exanpl e, 1-oxy-2-, 3- or 4-pyridyl. 25 Substitutions
in (Cs5-C O)heteroaryl resi ddes can occur on free
carbon atons or on nitrogen atons. Preferred exanples
of (C5-Cl1 0)heteroaryl residues are benzofuryl,

C(O)WP@'G)WM O‘(ODNH @QOD‘NH'('&H C?WMZ@(CY)N[((DW%Z)GWUZ

oxazol yl , |soxazo t hi azol i sot hi azol yl

(Cz- Crawycﬂmlkylt (G&ﬁd)ﬁlkyl cé&?aeﬁi@)alkweneMH(@al-%Dalkyl
pyrim di nyl ridazinyl and tetrazolyl.
(C1-Cababylenstebe R amiotie; toatmalen. Relealalynyl, O-(C1-Coalkyl,
Ci o) het | C5-CB) h
o-C(cﬁs,_ ‘sﬁ(&aﬁygﬁ% xrééa?'ba(%@z-"# G €1, SOaNI(C1-
Coraliylzn oG CRehih SR HCaRIM oL Eghumy; STER=Eh-
i nyl , imidinyl, and 5
N[(C1° 8%&%&1’1# E’ﬂe?élr%d egzl:rlplmesl 2%/ (anOG) het er oar yl
qw%@%@“ﬂﬂﬁﬁﬁm%a’éﬁﬁ R§'1L%§)daa NH“’O(b) 3(if:1Lc§)a||@5F|
NH—C?WJX@%Q‘J&aJkyl ﬂHESotthmzeb)élkyl N‘H—S@Iz ((56 )d-po)aryl NH-SO»-

triazol or -~ 5- oxazol yl ,
(Cs- C%o)héterozrryENHIWQ«(@fgﬂg)hété’roayclaawtyamb%c?)mkyl&(ﬂ))-
4- oxadi azol - 3- -5-yl 3, 4- oxadi azo -
(Cq 0653|W| NEC 4 %)aikylﬁi(@Oa@bFﬂs)alkyl N(C16€6)alkyl C(O) NH-(C1-
-isothiazoly - or yrid 2- - or 6-
Coalkib oo i (Gr-Cayaibyiape 6 Crplarvh OKG L1 o, 1 5
| and

O-(CrofipealkyiBasy Coresotams (a6 CANBBIRoRvLCa-CBInaterasyeloalkyl
(R R ESesi e LT SR e SRR Grgapr
O- (01&8?%%@9@%%(%;};&%&@% b(l ? %&@&gﬁ@nfe%& %téﬁ)cycloalkyl
wheregfz gg’ﬂég% @;)Z%g {)r (% @1%%%%% @%@ﬁé@é%ycl%alkyl or (C3-

Cg)cy(:@bl@h?éykﬂé e0Bstift<dlohé @ thrigk times by a group independently selected

(C1- C6) al kyl ene- NRCi - C6) al kyl k, (C2-C6)al kenyl,

from Hl@géis)@Hk NGY,,CN; OGC ¢ C@)a'kwl(CﬂC@éW (Nlﬂlzﬂﬁéchﬂs)alkyl
PO3H2, SO8H, S02- NH2 SQZNH Cl- Co) al k SO2NRC1 -

NG BBl 502431 CB)aH A0) S CTaBivi BONHy (C1-Coralkylene-

2. (Cl-C8) al kyl | S02-N=CHN[ (C1- C8)alkyl ]2, S

O- (C1@IH|KNI—@1 -Gaalkylanec@ 1 Casfaniagny!, axke( ®E§6’)|3HSM|€RT‘9 (Ce-C1p)aryl;
NH- C( 0) - (CL- C6) al kyl , NH- C(0) O- ( C1- C8) al kyl ,
NH- S02- ( CL- 08) al ky , NH- S02- ( C6- C10) aryl , ~ NH- S02-

or whélgf’ﬁ @%gﬁ?)ﬁy?% C?ib’ gtiﬁc.%\?d Sﬁ@@t(ﬂﬂéﬁ%lﬁﬁbhéb group

Cl
wheréB(g@S@)ﬁﬁdiére@(rmd)rs(fSﬂm@)t%éﬂﬁbr with the carbon atoms the oxygen
N( C1- C6) al kyl - C(0) - NH ( C1- )yal kyl], (C6-C10)aryl,
atomg are atyciedyioeaBd ( C6- Gi o) aryl, 0- (06- Clo) aryl ,
0- (C1- C6) al kyl ene- ( C6- Cl0) aryI (C5-Ci Oneteroaryl,
(C3- C8) het er ocycl oal kyl
whereilCan@glbktityleateef (Cy- Cﬁ@)w €CgaCyh)heteroaryl, cycloalkyl or (C3-
(C1-C6) al kyl ene- ( C3- C8) het er ocycl oal kyl ,
Cg)heterocycicalkyl grdupsenaghotbe)fugher subs;ﬂtuted by an aryl, heteroaryl,
0- (C1- Q) al kyl ene- fCS C8) het er ocycl oal kyl ,
cycloalkyl or heterocycloalkyl containing group;
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WD 2009/ 156099PCT/ EP2009/ 004420 19 wherein said (C6-Cl
&aryl or (C6-C 0)heteroaryl or
WO gBITaphet er ocycl oal kyl or (C3- C8)cycl oal kyl PECEEP1989/004420
substituted one to three tines by a group
i ndependently sel ected from hal ogen, OH, NO2, CN,
0- (Cl-CB8)al kyl, (Gi-0C86)al kyl14 NH2, NH(Cl- C6) al kyl ,
NRC1- C6) al kyl k, SO2CH3, C(0)0H, C(0)O0-(C1-C al kyl,
C(O) NH2, (C1- 06) al kyl ene- 50- (G -C6)al kyl,
their §t€lediEoraeky bRt rlalomdridiomsl andior their pharmaceutically acceptable
0- (Cl- C6) al kyl ene- (C6- C10)aryl; or wherein (C6-Cl
salts.garyl is vicinally substituted by a
0- (G -C4)al kyl ene-0 group whereby a 5-8-nenbered ring
is formed together with the carbon atons the oxygen
In anethenmembodiraehbihleqsresont ihVentioh alserrelatesity b compound of formula (l)
het er oar

and/og §i§|pi@|trr%§?>te§tag%lwccee}a&% SEb g PR A MR G ey kg relates to
the uQ@of A IEE%* o/ ﬁﬁftpb%aQ)f%rrﬁﬂ'laaﬂ)yénd/&eé ‘fohg?fh)él:eutlcallg acceptable

cyc erocycl oa cont ai ni ng group
salt tHereokfor me treatmemtumd/or pme(nﬂﬁn@f Rio- Klnamdnedmendlseases such
as hyBSqiedsion, BYIRNATD RYREHSTS OB AR RS en. telipapay, Slaucoma.
penp}gr@) %E!iulm ad(s@?ﬂder%)aﬁkb%ﬁl s‘(ﬁ:liéhﬁgééblué‘i@dls%%@"@A@) coronary
heart msegsg., gn;gm@agegtqms hqqr:tzhypmtrgpby, heart tgumaqa Kgehemic diseases,

|sche@%o@&f\é@f q@q c%rg%&ﬁﬂ?ﬁ%@%“fbé@lh@q fi bﬁ%'d(lf(vﬁf NIVﬁé fallure,

nephﬂbi walfsildra, fibfeld kibindyk yéren gi IREAEHDIEI0SH, IRgan hypertrophy,
Cl1- aIkIeneO (C1-4) al kyl, OBOG)heteroary
asthrr(q;gh(g)lﬁ é’lbéFrHEWﬁF BHI"R%aW(ddﬁeas@él RED eaduly kgspiratory distress
sy A Gtk e, BictalPhRfakyt B scneria,pan
neurdnal dggeneratidn Gpinaksdrd ifjunGIAIZHeimedisl disease, premature birth,

erectiy YSTURRIOH] (E/RBRANS CFStarlghans: rtTossiBrRal. BIosIat hwergrophy,

dlabeféébéﬁd EHI‘n? chiorfs OF diSheled) AetibOINCsfhdIbR1ED bkt @é&ée?f‘ restenosis,

ring is formed together with the carbon
atheresciuostswmﬂamrglahoax autoimmangtdiseasas, NDS v)sieopathy infection of
di 00 /1%60%95&(%?2009/ 004420 20 MNor | HG A Th
'gestYR TRFEIUNT SaFEra eBPYP %ﬁ%’)ﬁ’%ﬂﬁ"‘?@g n 6)"9&’89%%??&}?" ©
invenB6” fidthertalaesto a%dlﬁbﬁiéhlt cofhp Ii‘i@%’én effective amount of at least
(C1- C4[) al kyl (Cl-4

one cqrrp%m@cgj fopmulai) anct/qla (gh)agqnpyplogg;a(ﬂgpcgapmh@ salt thereof.

Anot%ﬂﬁz éﬁﬁ%eﬁ?é\fe&oﬁggé?ao@ﬁf eprodu%mﬂ q compound of

formul£-).C4) al kyl ene- 0- (C1- C4) al kyl or (C5- 5C6)heteroary|
wherein the phenyl is unsubstituted or optlonally
substituted one to three tines, preferably once,

The 8 Alh 8958eg o LA, @ Baldiy 8 @ﬁ%)?‘é!‘i‘%ime

correéBJbgoﬁ Xlkél%hé s@ﬂstlﬁf'érﬁg are uﬁiﬂbrﬁ%g(ﬁ‘ﬁé d?B@éHSbn residue

especially N
whichaap) be tiheay ).g! ﬁgralggg-pbglnapr prayahedcmsd has 1, 2, 3, 4, 5, or 6 carbon

atoms, Stagkl %fé‘ﬁt@é g0 diIeg e ‘%%Q g Skt 8 pyptient on

the p, @NEKa iRk ¢ B-akyPeca ad(@ -
ano 6 CHS or Sorg CFg or g)c‘()?g@r %h (§ aaﬁ? (G4

Ce)alkyipreiGr, lan aikdxysathdiyRgré)@R or an arylahql grcru[i e apinsey lof alkyl
is unsubstituted or optionally substituted one to
groupstareanethyb ethyl Sproplyk tatyly pentybor bexybHheradisamaers of all these

Cl- al kyl, or Q- (Cl- kyl r Ci .
arour, BRBISh opdh. et Puft. (oped) BpGPEEH, 2 2bimethybuty, 2-
(C5-Clo) heteroaryl groups are OH, CN, (Cl-C4)al kyl
especially CH3 or CF3, 0O(Cl-C4)al kyl especially 0-CH3,
hal ogen or phenyl, wherein the phenyl may be further
substituted one to three tines 20 preferably once, by

[ ~A ~ AN _ 1 1 1 o n PR,
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Most preferred substituents for (C6-C &aryl and
(C5-C 0)heteroaryl groups are OH, CN, hal ogen,

W@ ab9aHnad kyl especially CH3 or CF3, O(Cl-C4) abKIyEP2009/004420
especially 0-CH3, or 25hal ogen. In nonosubstituted
phenyl groups the substituent can be |ocated in the
2-position, the 3-position 3P the 4-position, with the
3-position and the 4-position being preferred. If a
phenyl group carries two substituents, they can be

methylp@ayecs nnetriylﬁerms igdhexyl, 3eé-mmysu tert;butyasaatéit-peatyr INhyl or

- OSItIOI’] pOSItIOI’] or - posi tion

alkyie@paregp% mamwgowlwé@ h%legeee@ﬂl rﬂ@Pr%F%o@'ﬁwcﬂ(Eﬂes may be

i
fluorirted 28 beifichiRalset EXARTIL: BERbRGERBICPakIrLRs dfe CHaF,
CHF2CFk af@OHIOPs, GCF GSW grad-(CGF5)3-@..5- posi tion. The

above st at ?s relatlng to pheny% gr oups
correspondlngly apply to divalent 5 groups derived
phenyl groups, i.e. phenyl ene which can be
The tema;(@zﬁa)cﬁIWﬂmemarfwfe@r%om% dug whase carbon chain is

strargé1 glaghen en Y Bﬁyoﬁ?@%stﬁtq@ bovc{efb%%% ag.ndependrng on
the cHJHrb( iédeH' F@OBBQ}&&‘Ne BSAAP| 18F eRAmPle] hviHyry1- QP@pé}{Wbmﬁgopenyl (=

can 'al so be unsubstituted or substituted in
allyl), zgrlylllteaulbérm:tpnﬂs 2vpethyh2-butenyle 3anethybdeoweny bthexeaykor 1,3-

pentaae}egﬁ ﬂ&eo%@r@ﬁé) o hrﬁ %e{gét;&ggnwie ﬁg{}é’ ltﬁen%’ orgz orrgntatron The

doublé-bERd8hay bR lintBFred Wndnterminal.r esi dues R3 to R15 an
al kyl or alkylene is unsubstituted or, if not

speci fied ot herwi se, optionally substituted one or

(C2- C%‘? %fJnIXFEI spre Lﬁwﬁﬁga@fgg%# Q@E’F ég& one ?érjﬁﬁhrcgérq IS aigaight-chain
or brag%ggéla‘?ﬂ%rﬁ;gﬁé’é“é 24 6 Qb6Raifs %"nd]hr’a\}é' %@Beh&hgr@‘ytmﬁcham

stituted | uor once or nore, e.g. ng
lengtp i 6 Zrmpladuoe\ds for examyiiée yethunyigéfpropym)!rluarpmopynyi (= propargyl) or
Pr efer apl | kyl ene i s . nat.halo ted re preferred
2-butyfhyT o 16 rinle Baris Fime bF L3 INtRIERE BB JEEANS 1 o1 dues
R3 to R15 al kyl or alkylene is unsubstituted or, if
not specified otherw se, 20 optional substituted one
Halogen meaes fluaes(My chloge (b, kemae (B qrm%p@hdent ly from
OH, OCH3, C(0)O0OH, C(0)O0CH3, NH2, NHCH3, N(CH3)?2,
C(O)NH2, C(O)NHCH3 or C(O)N(CH3)2. If substituted, the
The tévan (@} Gg)hetdieélkymnm datrepohdirg)( Lb)gt)heteroélkyléne%ubstrtuents
or 4, nore preferably 1 or 2 with 1 being even nore
are updersodeas (CP-Egalklyl gr Gy -Slgiglkgleaeigronps V\ehﬁnelnl atdeast one carbon
by one of these groups. More preferably an al kyl or
atom girrigrably ang eotwesarbensatpms, sreyprefasrast one gAY @ps.is

replacg£hF BBl 3plae o (YARF o h sl yiStai e WpAOH a surr

atomsihiaaﬂ chtnally Bé d)@drE’é& The hetersa’aﬁﬁ rﬁa;t bd placediat aﬁy posrtron of
hese groups. In residues cycl oal k

the alhﬂt@rail@xlem%srw Exarpples o &a)ch‘eéﬁroal'wl arﬁup§rj@ef\i{lﬂee@H2 O-
CHa, YR REHa CHeal Syt NHOG ol -G MEHEr B steCHo-CHa-
NG THCHE e bl e

_ shiyt,ut ed, the nunber of substituents is preferably
°r0§§m"'ﬁ 1, 2, 3 or 4, nore preferably 1 or 2 with 1

bei ng even nore preferred Preferably cycl oal kyl or

heteroc?écl oalkyl in R3 to Rg are not substituted. In a
(C3-Gg)eydieal yglrgjoupmne cy¢lia alkylkgroups containing 3, 4, 5, 6, 7 or 8 ring

carbon atoms like cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or cyclooctyl, which
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het erocycl oal kyl in R3 to R15 are not substituted. In
a preferred enbodi nent a 5heterocycl oal kyl is not

W@ awstisaoer ed. | n anot her enbodi ment cycl oal kyl PEHEP2IDI/004420
substituted. The general and preferred substituents of
(C6-C &aryl, (C5-C1 O)heteroaryl (C3-
Qo) heterocycl oal kyl and (C3183) cycl oal kyl groups as
defi ned before may be conmbined with the general and
preferred definitions of Rl, R3, R4, R5, R6, R7, Rg,

can af89, b8 bstitBllandf32cortain, 1 Bt 2,ddtible bounds (msaturatediﬁylcloalkyl
Las described in the foll ow ng enbodi nent s, of

groupg lish daHeAMPle:; wﬂapenyeny*rﬁ(ecwd@m%wwb \@%Bdﬁaﬁé?ﬁ Bogged via any
carboft aq&tﬁpound of forrmula (1) do further characterize and
are part of the present invention. 15 In one
enbodi nent of a conpound of fornula (1) RL is H and
e co ound is characterlzed % the formula

A (CGr‘E rQéPUB MR RN argnarhEng i ned ?M%t@m W&‘SF'\%O’PB”S% two

aromati ks WHEhAIBIR S o5 et Ms ke Sia B RSl Ml fused
arom%_”iﬂ‘ih@sﬂﬁhéﬂﬁn Rkl ity is\satwiatéd bﬁbhﬁly(ééturaté@rlﬁé Borthirissat least

i ncludes the correspondi ng tautone

one CiCisirgjaibendofer exampiaa pemi raphtbyl hm’rmfwb tetrabydspnaphthyl,
1;
aipha BEe G Balbrt idhyis o inbeE) ok orb R ARREIEP (G Gy ojary
nbodi ment R1 NH2 dth d
9f°upeﬁg?*§c¥éﬁ Zed by the formila 15(1v) TS

(C3-Cg)heterocycloalkyl group means a saturated (contains no double bonds)

monocyclic carbon ring system containing 3, 4, 5, 6, 7 or 8 ring atoms in which one or
more carbon atoms can be replaced by one or more heteroatoms such as, for example
1, 2 or 3 nitrogen atoms, 1 or 2 oxygen atoms, 1 or 2 sulfur atoms or combinations of
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.
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WO 2009/ 156099PCT/ EP2009/ 004420 24 The fol | owm ng
further enbodi nents equally refer to the conpounds of
WO a00aabe@9q 1), (11), (111a), (111b) and (1V). |PCEEP2009/004420

preferred enbodiment R1 is Hor OH nore preferably Ri

IS OH 5 In one enbodinment R3 is preferably H,

hal ogen, (Ci -C6)alkyl, or N#/R'. In another nore

preferred enbodi nent RBis H, hal ogen, unsubstituted

or substituted NH (C5-C6)heteroaryl, unsubstituted or
(Cs5-Giif)Reterodargimdans @nichbh et Bicyelie hﬂﬂlsiyslen@in which one or more

unsubstituted or substituted NH phenyl. In a even nore
carbopratbarsreah beleplaced byRhe or rhorelhetareatoms sdchoas, for example 1, 2

or 4 FRGENAREs! Ot IR ST LAY 6 SLlUb BT CE gombinations of
differég‘xﬂé1 H&?Wéton*é‘ ﬁ\é"l‘?étbrdﬁr?f t%fsf(ﬁféseémpgé ¥Blhd %% a'n§ pdsition, for

es of NHR' substifuents in are
exampk—:t en |thas<1{pr)sndrm atmsnmreraapohleobmqsﬁlom 5rmanw1 tGeposition, 7-

posc bl - BB e B BB SRS ponocye

or blckgllca%ﬁ? E?st?égf)g i)eadg%?@l% @%Q%%Bfn @ﬁ% Equ?’lleoﬁr?dlls Aromatic and

the sédand%galsl@nghstmxm;lly sauedtedabl y unsubst ituted
)al k

or (Cl- C2)al kenyl enyl . Mos referred
Also I&gluidgd |are |t%e go[{pgpgmqlgg w@ﬁ%ngﬂl? %esf er ﬁtjl}@;@,s of these
unsubstituted or substituted (Cl- C6)al kyl,
compggsggstltut ed or substituted (C6-Cl &aryl, or
unsubstituted or substituted (C5 C| O) het eroaryl .

st 5o Wt S8 TSRS ead, E5Fecviny
azainfbt hendOf el SshioxReoBt bRt bofizrpzplvl bgnzisorezoly.

benzéotihﬁﬁiwyca’bblmylecmhbluﬁyl mﬂirenﬁrtyﬂ eshreshe@iyh) edpheyiridirid -

-Cl &aryl C5-Ci. Q) heteroaryl are
phthauﬁ?é’&hde@ﬂtdﬂ"@dﬂazlqlv'ahteéldm' maﬂralﬁ'@azewérﬂwa%%myl rinolinyl,

lsoqu@)rhml, F@ aﬁ%@?mggglélgl}ﬁpmggﬁﬁélhﬁd%‘%h X‘ rih&%wyl |H&ollzmyl indolyl,

furyl, &iraganyl Mbdgnybriefidazaigl, Rbidazolihyl] tHangazdlgy pyndazolyl oxazolyl 1,2,3-

oxadiggrglgﬁj :1&2@%%@8 %aigggeg@ﬁglyﬁ]a %’t ?un Ub t tlsl“cl)tx%zoﬁ/'i thiazolyl,
isothié{:}@ilﬁ P?H&ﬁdtr%z@ﬂ @éi‘ﬂnw |pgr|ﬁf|le9F5 b?ﬁ&bilH?lerFHzolmyl, :

enbodi nent
pyrroly, 12a3-thjadiazalyl,ri Zé-tmmvh, fl\2, édhnadlazpdylsh Bsd- tmadlerzolyl,
tet z&ﬁ 4) al kyl, unsubstituted or substituted
etra ‘Cl- C4) al kyl, unsubstituted or substituted phenyl,
Pyridyirstaidd botht foe 20r3£amﬁmdyﬁa ﬂTh@”hyCSﬁdmfsQidtﬁrfdﬂZ ad 3-thienyl.

unsubstituted or substitut ed (C3-C8) cycl oal kyl .

Furyl stasidsrkash for 2-cand8)furytyAlsopgneliged aré tirscomesrandiaa Nypxides of

theseXeaHR or Aol 10 £ SERPHA ™ or. ot iyt

ethyl 15nethoxy, phenyl, nitrile, cyclopropyl, or
Mre preferably R7 is H fluoro chloro

Subsm%s Im&mw dhetesranslipsiduesan PeHran fres cagrbaims or on

eferred R7 is chloro. In a preferred enbodi nent
mtroggg qtg Cl, F, methyl or ethyl. In a nore preferred
embodi ment R8 is H.

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

thienyl, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, pyridyl,

triazolyl, oxadiazolyl, pyrazinyl, pyrimidinyl, pyridazinyl and tetrazolyl.
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20 In a preferred enbodinent Rg is R, OH hal ogen,
(C1-C8)al kyl, (Ci1-C8)al kylene-R, (C2-C8)al kenyl,

WO aITsnad kyl ene- C(0) NH-R PCT/EP2009/004420
(C1- C8) al kyl ene- C(0) NH (C1-C8) al kyl, C(0)0OH, C(0)NH2,
C(O)NH (C1-C8)al kyl, C(O)NHR , C(0)-NH (C1-C8)al kynyl
C(0)- NH(Gi -C8)al kyl ene-R 18r C(0) N[ (Cl1-C8) al kyl ] 2;
wherei n al kyl, al kyl ene and R' are 25 unsubstituted or
substituted. In a nore preferred enbodi nent Rg is OH,
hal ogen, (Cl- C8)al kyl, (Cl-C8)alkylene-R,

(C2-C8)al kenyl, C(0)OH, C(O)N H2, C(0)NH (C1-

A pre@ae@ (fO@,—C Q@?I‘Bt@h’%wl i8fa @&b@)ﬁ&br%%ﬂﬁﬂp] Preféhidq(Ql-

ene and e unsubstitlUted or

C héwhﬁryﬂré*sﬂdesl‘d?éer Etﬁ%h blimid32ol zblgl, @3aolyl, isoxazolyl
6) (C1- ) al kyl, C(Ol)J 8) NH2, orﬁoﬂélhiB gv\,herelr)]l al kyl Yo

thiazaly, vsnthnduadl Itpyﬂdlylptnazomm)tammlylj pyrazuqm)yrmwnnyl and
2009/ 56 99PCT/ EP2009/.004420, 2 erred .
Py PRI TER TGRS A4 ot o etes oD B3 g age 2- or 3-thienyl, 2- or

T St i it

triazoP- UIJE0|“5391 HIEC 4 4L 2E-1-N3-ESBlylon Mher 6-dxeolyl, ndked- br 5-
gr oup bound. As exan‘pl es for these enbodjnents,

|soxazajyl|, g Zyathyplazg-ﬂypr -pbdy.4- Qmﬁw orepryl, 1,3,4- oxadiazol-2- or
5-yl, g% i Sthiazaly %Eﬁphéfcgﬁ; 3? ( r)dt ggﬁ&fleﬁ WheEs Eor 6.

e  5OrRd 1 & ¢H hné In a
pyrimidirgfl €3+ @ﬁ—pyﬁddxmylnbr P aziryyl ( C1- C6) al kyl ,
(C1-C8) het eroal kyl , 15(C3-C8) cycl oal kyl ,
(C3- C8) het er ocycl oal kyl
(C1- Co6) al kyl ene- (C3-C8) cycl oal kyl ,

x |
In res%s%% ﬁ% h?jp% C@)é?yo) ) e?ozﬂ(g/)heteroaryl residues are unsubstituted
or, if r(&%p@@iféh'@théﬂﬁsé C@ptﬁﬁdﬂ isebstitvted8h&0r more times, preferably one

tothrC( 0) NH ( C1- C6) al ky IWS NH- C6-Ci O)aryl, or

&g tines, pmlg;e}:aunw qiiy-sg e%@ jom

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

C(NH)(NH2), NH2, NH-(C4-Cg)alkyl, N[(C 1-Cg)alkyl]2, NH-C(O)-(C1-Cg)alkyl,
NH-C(0)O-(C 1-Cg)alkyl, NH-SO2-(C 1-Cg)alkyl, NH-SO2-(Cg-C1q)aryl, NH-SO2-
(Cs-C1p)heteroaryl, NH-SO2-(C3-Cg)heterocycloalkyl, N(C1-Cg)alkyl-C(O)-
(C1-Cg)alkyl, N(C1-Cg)alkyl-C(O)O-(C1-Cg)alkyl, N(C1-Cg)alkyl-C(O)-NH-(C1-
Cg)alkyl], (Cs-C1p)aryl, (C1-Cg)alkylene-(Ce-C1p)aryl, O-(Cg-C1p)aryl,
O-(C1-Cg)alkylene-(Cg-C1g)aryl, (C5-C1p)heteroaryl, (C3-Cg)heterocycloalkyl,
(C1-Cg)alkylene-(C5-C1g)heteroaryl, (C1-Cg)alkylene-(C3-Cg)heterocycloalkyl,
O-(C1-Cg)alkylene-(Cs-C1q)heteroaryl, O-(C1-Cg)alkylene-(C3-Cg)heterocycloalkyl,
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wherei n (Cl-C6)al kyl, (Cl-C8) heteroal kyl,

(C3-C8) cycl oal kyl, (C3-C8) heterocycl oal kyl,
WQ30gi15688) al kyl ene, (C6-Cl &aryl, or (C5-Cl  PCT/EP2009/004420

0) heteroaryl are unsubstituted or substituted. WO

2009/ 156099PCT/ EP2009/ 004420 27 In a nore preferred

enmbodi ment R10 is (Cl-C6)al Yl , (Cl-C8)heteroal kyl,

(C3-C8) cycl oal kyl, 5(C3- CB)heterocycIoaIkyI,

(Cl-CB)aIkerne (C3 C8) cycl oal kyl

wherdifkaidh) gas glﬂg heteroaryl or (C2-Cg)heterocycloalkyl or (Ca-
(C1- CG) kyI ene % (ﬁeteroarryyl ( 3 8) y ylor(C3

Cg)cy(diiall@ﬂ)mékbé@mbs(nﬁlﬁe@hbeo eﬂnreeytcrhesxby)d grolxp independently selected
(Cl-Co6)al kyl, (C1-C8)heteroal kyl, é cl oal kyl
from halegen) Ok, (N(bzyGNoQ (G1-Ce)atkygEat a)adiﬂé N 2. NH(C+ Ce)alkyl
- C10) het er oar are unsubstit ut

NIC e eilbla [ S02aR 3 (0) T GNP 1 L) sk (A0 B Hay e rog)alkylene-

O-(C bk Cy G aIre- Dt s Gtyoi b arGglatkylene-(Ce-Crolary;

(C1-C6) al kyl ene- (C3- C8) cycl oal kyl ,
(C1- Co) al kyI ene- phenyl, or

or whé@m ;5 afylgs (idhn )didistifLaed By a @0(C1-Cy4)alkylene-O group
al kyI ene- (C5- C6) het erocycl oal kyl , wherein

wherétfyla 663-mhdmberddding®) foetneddagé&ther wi ﬂﬁh@&)arlyom atbdrkglthe oxygen
et er ocycl oal kyl, (Cl-C6)al kyl ene, phenyl, or
atomié‘fﬁéﬁ%M Woaryl are unsubstituted or substituted.
In an even nore preferred enbodi nrent R10 is
25(C1-C6) al kyl, (C1-C8)heteroal kyl, (C3-C8)cycl oal kyl,
and wherein aryl substituents of (Cg-C1g)aryl, (C5-C1g)heteroaryl, cycloalkyl or (C3-
Cg)heterocycloalkyl groups may not be further substituted by an aryl, heteroaryl,

cycloalkyl or heterocycloalkyl containing group.

Preferred substituents for (Cg-C1g)aryl and (Cs-C1g)heteroaryl groups are OH, (C1-
C4)alkyl, O-(C1-C4)alkyl, O-phenyl, phenyl, C(0)O-(C1-Cg)alkyl, C(O)OH, C(O)-(C1-
C4)alkyl, halogen, NO2, SO2NH2, CN, SO2-(C1-C4)alkyl, SO2-N=CH-
N[(C1-Cg)alkyl]2, NH-SO2-(C1-C4)alkyl, NH2, NH-C(O)-(C1-C4)alkyl,
(C3-Cg)cycloalkyl, (C1-C4)alkyl-OH, C(O)N[(C1-C4)alkyl]2, C(O)NH(C1-Cg)alkyl,
C(O)NH», N[(C1-C4)alkyl]l2, (C1-C4)alkylene-N[(C1-C4)alkyl]2,
(C1-C4)alkylene-O-(C1-Cg)alkyl, (C5-Cg)heteroaryl, (C3-Cg)heterocycloalkyl, (C1-
C4)alkylene-(Cg-C1q)aryl, wherein the (Cg-C1g)aryl may be further substituted one to
three times, preferably once, by halogen, (C1-C4)alkyl, O-(C1-C4)alkyl,
(C1-C4)alkylene-O-(C1-Cg)alkyl, (Cg-C1p)aryl, O-(C1-Cg)alkylene-(Cg-C1g)aryl, or
may be vicinally substituted by a O-(C4-Cg4)alkylene-O group whereby a 5-8-
membered ring is formed together with the carbon atoms the oxygen atoms are

attached to.
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(C3-C8) het erocycl oal kyl, WO
2009/ 156099PCT/ EP2009/ 004420 28
W@ awsnad kyl ene- (C3- C8) cycl oal kyl PCT/EP2009/004420
(C1- C2) al kyl ene- phenyl
(C1- Co) al kyl ene- ( C5- C6) het er ocycl oal kyl, or
wherein (Cl-C6)al kyl, (C1-C8Phet eroal kyI
(C3-05) cycl oal kyl (CS C8) het er ocycl oal kyI , 5phenyl
and (C5-Cl10) heteroaryl are unsubstituted or
More préfetretiliuddtituamts er(0grCRERIYI and (CHheterday! are OH, halogen,

optionally substituted once or twice by a group
CN, mehyb(bﬂhenﬂemlﬁe@@@)l-(ﬁﬁmwkw G(GMCHF@A!)M' 0@@) -O(C1-Cg)alkyl,
1-C4)al kyl or 0-(Cl-C4)al kyl, wherein (Cl-C4 alkg/
(C1 Qiﬁ?|kwb0-6ﬁa+04/)aﬂwl SUOMHZ, lﬁ@@l-f‘ﬂyz,f$QQf(@1-Cq)aikyl or SO9-N=CH-
i cul ar _enbodi nent (Cl- C6) d@él (G CSbheteroaI kyl ,

N[(W(‘@@)&%&)'l&/&Cda@kka%@%\Obé)‘We(%ﬁ kylaneyO-(GEa)alkyker (Cs-
comdGEapt oA o8 BB B b b i Rg o
three g@ﬁ ] gag%f{a{ﬁ&wtg%gpogf g)gfﬂ ﬁ?g@( gl;(gpé Patkyt SPEHERYE Y atkyl.

i sopropyl oxynet hyl ene, tetrahydrofuranyl,
t et rahydr opyranyl or benzyl, cycl ohexyl,

Even hidrei greferrezhettbstituets FoB(Q g-Cigdanyband (€ k; C ggihleterpary! are OH,
et hoxy, ethoxynethyl, tetrah dropgran yl met hyl ene,

halogeho&bl, pb’enuh@pbehylowlﬂaﬁl(@) er wteqae@failwrwd -C(0)-CHs,
CO)HR 1 alsbesrgiaing (eObEHm )C%Eu&%'?lky'l SR GBI E(P)-OCH3,
(C1- SR Oe o G 3. ﬁ&r&ﬁ%gfaﬁ%ﬂ%saﬁ ¥ QCHRLONH2, SO2-
Nz, SOB-ECT IS ORISR SDaecHaghabargERl B Sttt |
NI(CHGdiatkfy cotisly SOURECHINMEHER ™) 2t & Liubst i tut ed

wherdih tife! Bﬁéh?l% efsuBSRURIPE! Fptiiaih Subktifu®sd one to tiﬁr’ée&rmes
nore preferred enbodinent R11 iS H or (G -C6)alkyl

preferaibly ence, (hy108s halagen, i(€ 1 Sog)adkiyb ot O-(€ £€ galkyl.
substituted, preferably unsubstituted. Mst preferably
R11 is H

More especially preferred substituents for (Cg-C1g)aryl and (Cs-C1g)heteroaryl groups
are OH, CN, (C1-C4)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-C4)alkyl especially O-CH3.

Most preferred substituents for (Cg-C1g)aryl and (C5-C1qg)heteroary! groups are OH,
CN, halogen, (C1-C4)alkyl especially CH3 or CF3, O(C1-Cg4)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



10

15

20

25

30

WD 2009/ 156099PCT/ EP2009/ 004420 29 In a preferred

enbodi nrent R12 is (Cl-C6)al kyl, wherein optionally one
W@erooads@9hydr ogen are substituted by fluoro; PCI/EP2009/004420

(C3-C8) cycl oal kyl, 5(C5-C6)heteroaryl, or

(C6-C10)aryl, wherein (C3-C8)cycloal kyl,

(C6- Clo) het eroaryl and (C6-&10)aryl are unsubstituted

or substituted, preferably (C3-C8)cycloal kyl, and

(C6-C6) heteroaryl are unsubstituted. Preferably

subst(t@ént@lﬁé gupktituentsheay be Wgatéd iirs 218)4yplasition, 2¢3)5gosition, 2,3,6-
nal ly substituted once_or_twi ce by a group

pos't'g'évl %ét%aoﬁ'ﬁa%p%ﬂa%ﬁpﬁyoﬁf O3 AP-8C8RIN: r om 10hal ogen,
(Cl-A)al kyl or 0-(G -C4)al kyl, wherein (Cl-C4)al kyl
may optionally be substituted by fluoro. In a

The aboré statethemtd celatimgto phénylgroep$ gbrrespoydinglyragply to divalent

grous TR B ERRIY SidpSy b P e HpHch 485 PR Unshbititutad or
substﬁrﬂi@@‘# JBHenicheaAts- ?ﬁ@nwbﬁg‘i’irhlell dﬂeh etn@eTﬁéréBWeaitgl@ments

to whi'ch théy are’a forma - C8) cycl oal kyl
also qorregpondingly applyie tihe aryl @ubgrcmp mmtalkyl@@ejgroups Examples of

anylalRy e gRoels WAt aifolls wisesteden i SABSHERST iy subgroup
as welltfyinahe atylasdsdbgictipafe beéRzy#8] pklealy @@N}ﬂéﬂé" Xphenylethylene, 3-

ring, which is unsubstituted or substltut
phensrbp@rpylem yi mwwwm{@@ehétraﬁtiwéirgherw@r@pylgnexet anyl ,

nmor phol i nyl, piperidinyl, pyrrolidinyl or plpera2|nyl

Mor e preferably t he heterocyclyl group i s norpholinyl

In resifuesi Rgta Rqmyan alkybof akyiemehsmsabstitutenl iy lif ptepecified
preferably unsubstituted. 25 In one enbodi nent of a

otherwisepoptichally substituted One dtirBoentimRsbyahalogendp substituted, alkyl or

st S Bl et b e SO s rom evoro o
bromé G%lt Wéyuﬁg?l%y(@lﬂ%b%ﬂl\iﬁ R@r rh@rezi h&gbéﬁb&%?ﬁ@ﬂ@rﬁiated
Prefe y bakpgan is (Imr@@r@fﬂgbly@i@yleuﬁme halpgen egr ore preferred an

atlyt o BRAhert hEAARABHERE. LGt ner with the N-atom to

\Nhl ch they are 10attached, forma

C3-05) - heteracycl oal kyl ring, which is unsubstituted
In res&ue§d:531tq: Riscalky! or alkyléne is unsubstituted or, if not specified otherwise,

optionally substituted one or more times by a group selected independently from OH,
OCH3, C(O)OH, C(O)OCH3, NHp, NHCH3, N(CH3)2, C(O)NH2, C(O)NHCH3 or
C(O)N(CH3)7. 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, Rs, R7 and

Rg are not substituted. In a further embodiment alkyl 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,

OCH3, C(O)OH, C(O)OCH3, NH2, NHCH3, N(CH3)2, C(O)NHp C(O)NHCH3 or



Preferably, a (C3-C8)-heterocycloal kyl is
unsubstituted. In a preferred enbodi nent of a conpound
w@Rooposdd a (1) RL3 and R14 are i ndependePET/EP29D9/004420
each other 15H, (Cl-C6)al kyl, (C3-05)cycloal kyl,
(Cl-4) al kyl ene- (C3-C8) cycl oal kyl ,
( Cl1- C4) al kyl ene- ( C5- C10) het @2oaryl, 20
(Cl- C4) al kyl ene- ( C3- 05) het erocycl oal kyl ,
(C1- A4) al kyl ene- (C6- C10) aryl ,
C(O)NI(@HR?%)_ # dubstifited- thelnumber sfydubstitUbritbtis preféiably bgtween 1, 2, 3
or and R14, together with the NNatomto which they
or 4, moee ptafacdbdyll drd with 1(I28ing BvebShetecprafgrredaP ieférajplyoygloalkyl or

heter&wﬁ&?ﬂﬁ&%@ﬁé%n@i%ﬁh@tﬁb%ﬁh@ %l’fﬁ%ér embodiment cycloalkyl or

heteré&ic&%aﬁ%ﬂ%%@)& g%kéﬂo{ aﬁ%ﬁ&%ﬂ ¥| prgfe%ed embodiment a
5 heterﬁ%aéﬁ@@?ﬁﬁgéﬁﬁﬁ&%%’. fip4Ache? %@ﬁiﬁbﬁ?k%{;?ﬁﬁ igfda%gubstituted.

group 1n 'S nmorp
pi peridinyl, pyrrolidinyl or piperazinyl. Mre

The qinBEaiaETered RusirasatdPert s baprernBleraa!, (Ca-
Cg)h?ct%)c%g@d | O{I gfgﬁ k%{-égﬁﬂzlo%ﬁ?yl 'g?c‘oﬂ)s ésc &eﬁr%é‘lb.@gre may be combined
with the-befiEsR 264 FrBRgfedacilifYfs BERAY R, Rl KB Ré. R Re. Ro, R10,

yl cyc

- | - - | . . .
10 R1q4, E?g% g;;gll:{bi/}r g{ﬂg_, Ew% @?%)’)%(h gbg?_ogér( yfa’scnbed in the following

embodirmerid)ctlkydrapeut&df hga enocycl oal kyl ,

The following embodiments of a compound of formula (1) do further characterize and
are part of the present invention.
15  In one embodiment of a compound of formula () R4 is H and the compound is

characterized by the formula (Il)

Rs Rs (Rg)n

R3 7

N

H Rg

R12R11

(1
20
In another embodiment of the present invention R4 is OH and the compound is

characterized by the formula (illa)



Cl-4) al kyl ene- (C6-C  &aryl,
15(C1- C4) al kyl ene-0- (Ci - C6) al kyl, or
W@L@YNF600Ci - C6) al kyl . wherein (Cl-C6)al kyl, PCT/EP2009/004420
(C3-C8) cycl oal kyl, (Ci1-C4)al kyl ene,
(C3-C8) het erocycl oaI kyl, (C6-C &aryl are
unsubstituted or substltutea3 20 In an even nore
preferred enbodi nent of a compound of forrmula (1) R13
is Hor (G - OG)aI kyI and R14 is H (Cl-Co)alkyl,

25( C3- C8 |
(C(l- C4) al) %/R ne . c8) cyc %I)’kyu

(Cl-CR Cilo het &V Qa

(Cl- 04)321 Yl ef (Es ) /14
G -C4) ClO) ar , N

2009/ 156099

(Cl- C4) al ky| ene- (- ( C1- )RI kyl .m wherein - C6) al EyB,

(C3- C8) cycl@H kyR. (Cl-C4) & kyl ene,
( C3- C8)heterocyc|galkyl (C6-Ci )aryl R Ry
unsubstituted or substituted. 5 More preferrably R13
is H (Cl-C6)alkyl and R14 is H, (Cl-C6)alkyl or
(C3-C8) cycl oal kyl mhereindbf - C6) al kyl or
(C3-C8) cycl oal kyl are unsu uted or substituted,
preferably unsubstituted. In a further enbodi nent
R13 is Hand R14 is H (Cl-C6)al kyl or
5  The igcquirggineydsirivating (of fomuiar(bi wh(etgn@o sl @b, inpludes the
(C3-C8)cycl oal kyl  are unsubstituted. Mst preferr
correspondifdtautamgrie -isoguinsienmredvatiye WWth%PB?@Cte”ZGd by the
ned enbodi ments, R13 or Rl14 are, independently
fonnu%gpﬁb each ot her, hydrogen met hyl , ethyl, propyl,
i sopropyl, 3- nethyl butyl, 2-nethyl- propyl, butyl,
pentyl, 3,3,3-trif|uoropropy|, 4,4, 4-trifluorobutyl or
a substituent sel ected fron1the group consisting of F

Rs Rs (Rg)n R
Rs 10
=
HN
R7 R6 m
O Ry

(Illb)

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

15 (V)
(Rg)n
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NH I * *", ,..) , WD 2009/ 156099PCT/ EP2009/ 004420 33
In one enbodi nrent R15 is H or (Cl-C6)al kyl, which is
WQpwahspe ut ed or optional ly substituted, norePCI/EP2009/004420
preferably R15 is H or (Cl-C4)al kyl, nost preferably
H Preferably, the alkyl is unsubstituted. 5 In one
enbodi ment of a conpound of 2fornula (1) R6 is absent
or the bicyclus or the adamantane formed with R6 is
sel ected fromthe group of L L (the bond with

The folltavidg furted émbedimehts aigeally efep ts thie compbuhds of formula (1), (1),
R12) f- NRL3R14 10resi due) or WO

- &CRll
(lla), £diby apddbboPCT/ EP2009/ 004420 34

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

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

*/H */H o

O

H
. /N\©/Cl

H
*/NWAN

N~

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

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

In a preferred embodiment Rg is H, CN, halogen, unsubstituted or substituted (C4-
Cg)alkyl, unsubstituted or substituted (Cg-C1q)aryl, or unsubstituted or substituted

(C5-C1p)heteroaryl. Examples of Rg are hydrogen, fluoro, chloro, bromo, iodo, methyl,
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whi ch is unsubstituted or optionally substituted by
Rg. Preferably, the bicyclus or adamantane is

W@ p@onspe uted (n is 0) or substituted once (NPCHERY009/004420
Preferably the adamantane has the follow ng structure
R1IORI o oror R10 The cis and _trans isoners in these
adamant ane resi dues such asZ2Por exanple in the
structures Rl0andRl12are included. 10 In one
enbodi ment of a conpound of formula (1) R6 is absent,

ethyl, Iph@nyh@hlbhylym'l pyhdvl riwitsTEptrasthoxy)-phenyid N-aniline Idydlrp'fopyl
odiment mj.s and s is 2 resulting in a residue
tetrazm ﬁnﬁ/ﬂ@t@wmw;m Iy Marer Rrefgired (me%ﬁmﬁﬁ&(cimée)aékylm
009 9PCT 009/ 004420 I
(Co- oA 8¢ RS SNURP P Rif N IPigeReln aRBYEN TRRE RFEyred
embogpﬁ;@rgﬁl.s; HE BN, Ry oL FHEME, ikl brbyRagP Rt

specifically H, halogen, methyl, or ethyl. Most preferred Rg is H.

In a preferred embodiment R7 is H, halogen, nitrile, unsubstituted or substituted (C1-
Cg)alkyl, unsubstituted or substituted O-(C4-Cg)alkyl, or unsubstituted or substituted
R’. In a more preferred embodiment R7 is H, halogen, nitrile, unsubstituted or
substituted (C1-C4)alkyl, unsubstituted or substituted O-(C1-C4)alkyl, unsubstituted or
substituted phenyl, unsubstituted or substituted (C5-Cg)heteroaryl, or unsubstituted or
substituted (C3-Cg)cycloalkyl. Preferably, (C4-Cg)alkyl, phenyl or (C5-Cg)heteroaryl

are unsubstituted.
In an even more preferred embodiment R7 is H, fluoro, chloro, bromo, methyl, ethyl,

methoxy, phenyl, nitrile, cyclopropyl, or thienyl. More preferably R7 is H, fluoro, chloro,

bromo, methyl or methoxy, in particular H or chloro. Most preferred R7 is chloro.

In a preferred embodiment Rg is H, Cl, F, methyl or ethyl. In a more preferred

embodiment Rg is H.

In a preferred embodiment Rg is R’, OH, halogen, (C1-Cg)alkyl, (C1-Cg)alkylene-R’,
(C2-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-(C 1-Cg)alkynyl, C(O)-
NH(C1-Cg)alkylene-R’, or C(O)N[(C 1-Cg)alkyl]2; wherein alkyl, alkylene and R" are
unsubstituted or substituted. In a more preferred embodiment Rg is OH, halogen, (C1-
Cg)alkyl, (C1-Cg)alkylene-R’, (C2-Cg)alkenyl, C(O)OH, C(O)NH2, C(O)NH-(C1-
Cg)alkyl, C(O)NHR’, or C(O)N[(C1-Cg)alkyl]l2, wherein alkyl, alkylene and R" are
unsubstituted or substituted. More preferably Rg is OH, halogen, (C1-Cg)alkyl,
C(O)OH, C(O)NH2, or O-CH3, wherein alkyl is unsubstituted or substituted. In an even
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In a further enbodinent mis 2 and s 1. In still
anot her enbodinent mis 3 and s is 0. In yet another
wepiodsqent mis 4 and s is 0. 10 I n one enbodPGERP2009/004420

a conmpound of forrmula (I) nis O, 1, or 2. Mire
preferred, nis O or 1. Most preferred nis 0. In a
preferred embodiment r is 12615 | n anot her enbodi nent
Lis O(CH)p. In a further enbodinent L is S(CH2)p,
S(0)(CH2) p or S02(CH2)p. In another enbodinment L is

more Préferieirembbiitdent R 16 UiisubsEituted or substituted (C1-Cg)alkyl, preferably
RC3- C6) cycl oal kyl 11 CH2) p, NRC1- C3) al kyl ene-aryl RCH2) p

Rg is aunduRGtitut€d Y @h G4 yatied.( C5- C6) het eroaryl i CH2) p with
NH( CH2) p, N(C1-C6) al kyl - (CH2) p bei ng nor e
preferred. A preferred N(CLl-C6)al kyl is N(Cl-C4)al kyl,

Rg may ?’8 lgoﬁjg{del'% agby c '\fﬁéﬁ ager&cgf t%%g@dﬁ&%%[&e@%#%here the linker

@—g% In anot her preferred enbodinment L is S(CH2)p.
group?lﬁ urq'her enbodi ment L is NH(CH2)P. Most preferred

LisO Sor NHwith O being especially preferred WO
156099PCT/ P2009/ 004420 36 refer S

As exgniples TonBoSS SMIAEIPENts, R ey e PEEY 15OV
further enbodi ment the present invention rel ates tBH’;\
conmpound of for rruI a sel ected fromthe group

NGOPBI st H

614 (1- Ami noﬂp- ropy1) - etrahWan 2 y1) \D)\he/o
xyl oxy] - 7- chl or o- 2Hi soqui nol i n1- one,
644- (1- Ami noQet hyl ) 4- et hyl ﬁl ohexyl oxy] - 7- chl or o- 2H

-|squ|noI|n 1 on

/\6r4:é¢(\ y: 4Qpr opyT - Nm%\exy] -7-chl oro-
i sdatli nol i n-|-1 one, 10 H

614- (Am ro- cycl opr opyl - net hyl ) - 4- propyl - cycl ohexyl oxy]

The asteriskl (6y derddtes wiprertbé ibondl-is cornected to the C-atom of the ring.
644- (1- Ami no- propyl) - 4-i sopropyl - cycl ohexyl oxy] - 7-chl o
ro- 2H i soqui nol i n- 1- one,

Ina pﬁélfgr,(ea e‘fﬂb@ﬂ’in‘ﬁéﬂiﬁfq}i@ cycl opropyl met hyl - cycl ohexyl oxy]

- 7-chloro-2H1soquliholin-1- one, 15

(Cq- (}%c}grkgrl Ami no- propyl) - 4- cycl opr opyl net hyl - cycl ohexyl oxy
-7-chl oro- 2Hi soqui nol i n-1- one,

(C1 Gigﬁ)lﬂfet(eteaﬁhylno butyl ) -4-cycl opropyl et hyl - cycl ohexyl oxy]
- 7-chl oro- 2Hi soqui nol i n-1- one,

(C3- %jaycrlaadkwo cycl opropyl - et hyl ) - 4-cycl opr opyl net hyl - cyc
| ohexyl oxY 7-chl oro-2H 20i soqui nol i n- 1- one,

(C3-Gp)hetetogyglgalk Y. et hyl - propy1) - 4- cycl opr opyl et hyl - cycl

Cr- C%SSM"EY«J%ZC%F' HEBIRA.  Sopr opoxyret hy! - cycl ohexyl oxy]
(C1'C@jﬂ|%¥‘f?'/rﬁ?ﬁc‘r%ﬁi- %Mngl Ic;cllobgtnsl - 535/C| ohexyl oxy] - 7-chl o
(C1-Catkitendo@s-69 bbﬁlétéfdﬂ??l’,

(C1-Ceg)alkylene-(C3-Cg)heterocycloalkyl,

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

C(O)NH-(Cg-C1p)aryl, or

C(O)NH-(C1-Cg)alkylene-(Cg-C1q)aryl,

wherein (C1-Cg)alkyl, (C1-Cg)heteroalkyl, (C3-Cg)cycloalkyl, (C3-Cg)heterocycloalkyl,
(C1-Cg)alkylene, (Cg-C1p)aryl, or (C5-Cqg)heteroaryl are unsubstituted or substituted.
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644- ( 1- Ami no- propyl) - 4- cycl obut yl - cycl ohexyl oxy] - 7- chl
or o- 2H i soqui nol i n- 1- one,
W@2009(1360271 no- propyl) - 4- cycl opent yl - cycl ohexyl BRYEPZOQD4420
| or o- 2H-i soqui nol i n-1- one,
644- ( Am no- phenyl - net hyl ) - 4- cycl opent yl - cycl ohexyl oxy]
-7-chl oro- 2Hi soqui nol i n-1- 28ne, 30
644- ( 1- Am no- propyl) - 4- net hyl - cycl ohexyl oxy] - 7- chl or o-
2H-i soqui nol i n- 1- one,
In a nfté préfefidemBbaipydnt-Rq 4 fobut yl - cycl ohexyl oxy] - 7- chl or
0- 2H-i soqui nol i n-1- one,
(C1-Ogldikyll- Am no- propyl) - 4- benzyl - cycl ohexyl oxy] - 7- chl or o-
2H i soqui nol i n-1-one WD 2009/ 156099PCT/ EP2009/ 004420
(C1-CgJheteroalkyl,
644- (1- Am no- propyl) - 4- et hyl - cycl ohexyl oxy] - 7- chl or o- 2
(C3-Ggle k¥lol i n- 1- one,

(CS_C%%%%@A%%&?N yll) -4-isopropyl - cycl ohexyl oxy] - 7-chl or
in-1-one,
(C1-C%‘)%‘lkgléhﬁgﬂngcgﬁy%@éléilet hyl - cycl ohexyl oxy] - 7- met hyl - 2H
| - ) ’
(C1-C%§§lkgléh@%90‘ibgé@ -4- et hyl - cycl ohexyl oxy] - 7- et hyl - 2H
“X¥'so -1¥0ne,

ul not 1

. g A 00+ - Bpt yl - cycl ohexyl oxy] - 7- chl or o-
(C1- oA TP Dl R bensh. B
(C1-CaddikyIenAOA0E By dloaliyy) - cycl ohexyl oxy] - 4- benzy1- 7
-chl or o- 2H1 soqui nol i n- 1- one,
wheréeid 4C ¢ G aikyh -(2,12C g)hetefdalion o(C-Cg)oycleallwyl] (G $Cx)heteeotycloalkyl,
yl - cycl ohexyl oxy] - 7- chl or o- 2Hi soqui nol i n- 1- one, '
(C1-Cgralkylenan(Ge-Ca,glanyd tari (05161 o) aterdarylareinsubptituted or substituted.
exyl oxy] - 7-chl or o- 2H-i soqui nal i n- 101- one,
Ina pert[cmla(r%/-m&fm&@gm@,@s%@no&| uor o- propyl ) - 4-i sopr opy
| - C¥C| ohexyl oxy] - 7- chl or o- 2Hi soqui nol i n- 1- one,
(C1-Cedakylani no-t hi azol - 2-yI - net hyl ) - 4-i sopr opyl - cycl ohexyl

- /-¢chl oro-2Hi soqui nol i n-1- one, and
(C1'C%§%%lt$-r? Ino-t hi azol - 5-yl - net hyl ) - 4-i sopr opyl - cycl ohex

oV -dichl or o- 2H i soqui nol i n-1- one, their
(C3 %)%g%?lg Iheri c and/or tautomeric forns and/or their

(03_%%@Wtda(gg¢|,l y acceptable salts thereof. 20 In a

rther “enb ment a conpound is selected fromthe
C1-Ogy) AkpleneSsCrgycifalkyl,
(©1 c%?s- g [ 4f(( - a%’tﬁlo- pr oypyl) -4-(tetrahydropyran-4-yl)-cyc
(C1-Qepalkylehesphenyt, arl or o- 2Hi soqui nol i n-1-one
Ci s-644-(1- Am no- propyl) - 4- et hyl - cycl ohexyl oxy] -7-chl o
(C1-Cedalkylensdfis-Ge)heatermasyle,
ci s-644-( 1- Am no- but yl E -4-i sopropyl - cycl ohexyl oxy] -7-c¢
(C1-Calalkpepe-(Caogaimieiacyeloahsy.
whequ@ K&:; éég&t Kﬁ?r&g)*%{t%@kﬁ (ﬁé 3r1&|g§c(::%%aq quxelé ;g)&/g)ﬁgferrr&t:ycloalkyl,
(c1-q%5§|;5§||%§'ggétﬁg}g}|p§fqj_g#é?o)ﬁét%%‘éﬁlyr Sl QB REY bor SuBEYed.
Ci s-644-(1- Am no-propyl) - 4- butyl -cycl ohexyl oxy] -7-chl o
ro- 2H i soqui nol i n- 1- one, and
In an even hdré-préfetradhempodppdnt R4 pig vl - cycl ohexyl oxy] - 4- ben
zyl-7-chl oro-2Hi soqui nolin-1- one, 30 their
(C1-Cg)alkgloi soneric and/ or tautoneric forns and/ or

har maceuti cally acceptable salts thereof. WO
(C1-C%®@@tﬁ![%l§!depcw EP2009/ 004420 38 In a further

enbodi t a conpound is selected fromthe group
(C3'C@S$9§$%qq§ﬂg of

hS=1844 -J=Am no- propy1l) - 4- net hyl - cycl ohexyl oxy] - 7-
(C3'§&ﬁ%@gq%@%@&'ui nol i n- 1- one,

Ci s-644-((R) -1- Am no- propyl) - 4- et hyl - cycl ohexyl oxy] -7
- chl oro- 2Hi soqui nol i n-1- one,

Cci s-644-((S)-1- Ani no-propyl)-4-(tetrahydro-pyran-4-yl)
- cycl ohexyl oxy] - 7-chl or o- 2H 5i soqui nol i n- 1- one,
Cis-6-[4-((R)-1-Am no-propyl)-4-(tetrahydro-pyran-4-yl
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Ci s-6144(S) - Am no-cycl opropyl - met hyl ) - 4- cycl opr opyl net
Whg09a5xobDhexyl oxy] - 7- chl or o2H- i soqui nol i n- 1- OPET/ER2969/004420

ci s-6444(R) - Am no- cycl opropyl - et hyl ) - 4- cycl opr opyl net

hyl - cycl ohexyl oxy] - 7- chl or 02Hi soqui nol i n-1-one, their

tautometic forns and/or phalflaceutical |y acceptable

salts thereof. 15 In a further enbodi nent a conpound

is selected fromthe group consisting of
(C1-Op)alkprehd-(Ch-Gh)oyetcdiky] ) - 4- et hyl - cycl ohexyl oxy] - 7-met h
y1l-2H i soqui nol i n- 1-one,
(C1-Coialkgleae{phetwyl, no- pr opyl) - 4- et hyl - cycl ohexyl oxy] - 7-fl uo

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

(C1-Colalkplene( pieterasygioplkyl.crhy| - cycl ohexyl oxy] - 7-f | uo
ro-5-nethyl-2Hi soqui nolin-1- 20 one,
wherei (G 5428 BIkyA0CBINRIS DR eGay Caisxclontied (Ganfie)heteeesycloalkyl,

phenyl AB3dC s G0 KRR35 Lrsubstiniad ey BHRsEus oRygfembp ghenyl is
st of CpbBAAY, S e dEe 1 iss bup.graHR Ariestsg ndependenty

of eadh &ther #bm BaldgenAo(C ame§l or O-(C1-C4)alkyl, wherein (C4-C4)alkyl ma

trans-644-(1- gm ng-gr(%‘p))y'f?- 4- rre(t h10x§/1? cy)él ohexyl ()(X);I] 47) Y y
optionaily drecsuitistitited biyrfhiara- [h-a partickdar embodiment (C1-Cg)alkyl, (C1-

644- ( 1- Ami no- propyl) - 4- et hox%/- cycl ohex')(/l oxy] - 7-chl or o-
Cg)haeFdadiM}L(QmCB&YﬂQai l, (C3-Cg)heterocycloalkyl, phenyl and (Cs-

Ci s- 644- ( Am no- pheny| - net hyl ) - 4- net hyl - cycl ohexyl oxy] -
C1o0)heteneasyl are Mnsybsfituted.i n- 1 - one,

ci s-644-(1- Am no- butyl) - 4- et hyl - cycl ohexyl oxy] - 7-chl o

ro- 2H i soqui nol i n- 1- one,
In an EVén Rfctepréfened Rhasbdiment R4y is%&mil, gﬁgﬁeﬁp%nléw, hydprepdl, butyl,

ohexyl oxy] - 7- chl or o- 2Hi soquinhol i n-

isobutyl, cyBldpforiyl - aé\;nlmtﬂ eptlopentliteyclopfopylaietinyleny) met hyl -
C

. ycl ohexyl oxy] - 7- chl or o- 2Hi soquj nol i n- 1- one WO
isoprogyl i YePeetibyd5 Tt detshydropyranyl of benzyl, cyclohexyl,

. i - hN0- 2= h ~4- - | oh

itof e o3 AT BB RO RR o, BHRbGhtH) vl one

tetrahgd opytanylhetiglene, dioxy-1etrahydéothiepyranyll uor o- but yl ) - cyc
| ohex [

B TR TS T e N —

[)-cycl ghexyl oxy] -7-chl or 0- 2Hi s i.nalin:1-one
cyclogrplig YEPRIh S oromeP RO B e bRt e tylene.
tetrahy&rdfdu'ﬁlzmtét}aﬁyd} bpieinyl exbénZyl.

chl or o- 2H i soqui nol i n- 1- one,

ci s-644- ( Am no- cycl opropyl - net hyl ) - 4- met hyl - cycl ohexyl

- 7- .- j soqui nolin- 101-one,
Ina pg‘%@'&if%‘ﬁ‘g?‘?ﬁéﬂo'gr opyl - met hyl ) - 4- et hyl - cycl ohexyl o
xy]-7-chl oro- 2Hi soqui nol i n-1- one,

ci s-644-(1- Am no- propyl) - 4- et hoxynet hyl - cycl ohexyl oxy]
(C1-CgJalkyll or o- 2H-i soqui nol i n-1- one,

15ci s- 644- (1- Am no- et hyl ) - 4-cycl opropyl - cycl ohexyl oxy]
(C3-Cgreysipalky- 9H- i soqui nol i n- 1- one,

1s5-614- 1 no- I | - hyl )-4-(4, 4, 4-trjfl -

(C ColRe oy Pt kB R et el 1552
Caleyflohyor G LBt BRI v bR or SUBRRURKY bRéRétably

[0~ I | - met hyl ) - 4- I | - | oh I -7
unsubBEIC 5L P0 Soquinbl in-1-ong ) C oneyt o]

Ci s-644-(1- Am no-propyl)-4-(tetrahydro-thi opyran-4-yl)

- cycl ohexyl oxy] - 7- chl or o- 2Hi soqui pnol i h-1-one,, )
In a mgrg psqf@rr@ﬂ-em%%mm;ﬁn s 'ﬂl%p(&ﬁ :Qg)a"aerwp%ma-%Ia&yl is

Hiso

unsutshiitet o7 BbsEAt raBrgbly uosubstituted. MastAreterably R1 i H.

0- 2H-i soqui nol i n-1- one,
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25ci s- 644- (1- Am no- et hyl ) - 4- et hyl - cycl ohexyl oxy] -7-flu
or o- 5- met hy1- 2H i soqui nol i n- 1- one,
W@ e®983A9¢ 1- Ami no- et hyl ) - 4- et hyl - cycl ohexyl oxyPCHERNY/ 04420

1-7-chl or o- 2Hi soqui nol i n- 1- one, cis-?-C

hl or o- 6- { 441- (cycl opropyl net hyl -

i no) - propyl ] - 4-ethyl - cycloh@ﬁyloxy} 2

H soqui nol i n- 1- one,

Ci S- 644-( 1- Benzyl am no- propyl) - 4- et hyl - cycl ohexyl oxy] -

7-ch|oro-2FLisoquinoIin 1- one,

30ci s-7-Chl oro-6[ 4-et hyl-4-(1-isobutyl am no-propyl)-cy
In a peeferredyarokgdinment iRyisi nol i n- 1- one

(C1- C%Iga\kgf' g@pqﬁgﬁ{gﬁgg{; %H%rlor%g LAl SRR w]ﬂ_ugro;
c%309/15|gxl?9PCT/EP2009/004420 40
(C3- t no- 2- met hyl - propy1) - 4-i sopropyl - cycl ohexyl ox

(Cs- dg)ﬁg%ﬁéf?ﬁ ;2H- i soqui nol i n-1- one,

Ani no- propyl) - 4-isopropyl - cycl ohexyl oxy] - 7-
WP 84kpelcBX ﬁfe%} | and (Cg-C |
(Ce- G@)nygdf\ﬁh%r'f Aﬁ%%?gﬁyl 9 (eS c?cl o%gxy?lnoéy]s 1g)nary are
unsubsstitutéd{drisebetiftitbd Ssrefsraplyl (C3lEgijRloalkyl, and (Cs -Cezeheteroaryl are
Ci S- 644-( 1- Am no- propyl) - 4- et hy -cycl ohexyl oxy] brom
unsulsstifuted| Prefe2dthly 6OgC 1)yl phemd which is unsubstituted or optionally
ci s-644-(1- Am no- propyl) - 4-et hyl - cycl ohexyl oxy] - 7-chl o
substitatetl-ance- &, Wik hy @igroupGiedecied independentiyob each cithes, from

naloggpeifet-Sakhler S CEkiak, WRBRIREE +CXaIRR Ty Bsierally be

4a am no- 2-fl uoro-ethyl)-4-ethyl-cycl ohexyl oxy
SUbStﬁb%dqﬁM olé%r OoH | soqui nol i n- 1- one,

trans-614- (1-am no-2-fl uoro-et hyI ) - 4-et hyl - cycl ohexyl o
7-chl o 2H i soqui noli n-1-
in 2 peiTere. %ﬁbﬂ%ﬂ@ﬂ&&%wsﬂwﬂ;ﬁyvupm& iSeRfAP3hdsSAUKy PYclopropyl,
ch 0- 2H—
tnfluo&qrgegyﬁ Lpe(nia ﬁ%“]a!f&b&?f?y [ RS7¥% oxo- t et r ahydr ot hi op
yran-4-y1l)-cycl ohexyl oxy] - 7-
chl oro- 2H-i soqui nol i n- 1- one,
Ina fmmr(e_mmdlmﬁrgrl%wamd Bm é@mthewtb gbacaxqn atamm tewhich they are
o ui nolin-1-one,
aﬁac?@ﬁﬁh 4 %Cp)wﬂpﬁ'kﬂ "ﬂgp Whﬁn ristpstityed onexhstiviad.
f EVhl ﬁTaoqw nolin-1-one, their stereoisomeric
pre eggl]) ypsyb ric forms and/or pharmaceutically
accept abl e sal ts thereof. In a further enbodi nent a
onpound i s selected fromthe roug consi sting of )
Ina ft;zrmerse_mhoqnswemBman9|R1z;éqg@th@rwﬁ dhgicarggn atosn g whigh they are
cl ohexyl F E: ylam n
attachgd fqrmagtpqw 8me(t¢rqqysl985s>§ agi WhiGhnis dinpubsijtited or spkstituted.
| Fp | am
Prefefaly ViR laeFiAgteerorysivt AIAUR S AGIARY!) MORRRIEY) PRYBYe
pyrroﬁﬁihﬁwr??ﬂé@%dw More preferab 5y the heterocyclyl group is morphollnyl or
ci s-141-Eth | uor o- | -i soqui nol'i n- 6-yl oxy
plperqzlnyichﬁéqued betgwcml@aigyl group |s preferably unsubstituted.
ci s-141-Et hyl-4-(7-fluoro-5-nmethyl -i soqui nolin-6-yl oxy
)-cycl ohexyl | -et hyl am ne, 30
In oné leﬁrbb@‘imh léﬁt & @ eompduadi ofdbirula-(§)l Rxy and-Ri Hare indelpehdantly of
yli-ethyl am ne,
each other144- (7- Met hyl -i soqui nol i n- 6-yl oxy) - 1- et hyl - cycl ohe
xyl Fet hyl am ne,
H,  cis- 144- ( 5- Chl or o-i soqui nol i n-6-yl oxy) - 1- et hyl -cycl ohe
R, xyl Fet hyl am ne,

(C1-Cep)alkyl,
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WO 2009/ 156099PCT/ EP2009/ 004420 41
Ci s-644-(1- Am no-et hyl ) - 4-propyl - cycl ohexyl oxy] -7-chl o
WO 200088®09 nol i n- 1-yl am ne, and PCT/EP2009/004420
[ 4- (1- Ami no- propyl ) -4-met hyl -cycl ohexyl ] -i soqui nol i n-6
-yl -am ne, and their stereoi soneric and/or tautoneric
fornms and/ or pharmaceutical B acceptable salts
thereof. 5 In any enbodi nents of the present invention
one or nore or all of the groups contained in the
(C1_o“69gpg|¢rh@stf formula (1) can independently of each
ot her have any of the preferred, nore preferred or
(C1-Op)akylenef@r(CodCgidlkyli t i ons of the groups specified
above or any one or sonme of the specific denotations
(C1-CghalkileaceOddnpri sed by the 10definitions of the groups
and specified above, all conbinations of preferred
C(ONHf(C-Eatalsyl. nore preferred or nost preferred and/ or
¢ific denotations being a subject of the present
C(O)'iﬁ ntion. Also with respect to all preferred

fog t kaMention includes the conpounds of
C(O)lt@[ﬂgq%é'%mygz {ferdi

_ (1) in all stereoisoneric fornms and
R', (CiLa§)dled and (ﬂ@C@%IEYléﬁé iate fupsUBstitOted or subistiastedand
therr pharmaceutically acceptable salts. 15
| soqui nol i ne substitution pattern is nunbered

S ot S ANy
atack] SRR oL SETRUBHOBH Pl S B b iy gpostvt.
Prorlghh 3 1 o) Rl ucard (P01

stereoi sonmeric fornms, polynorphs and sol vates.
Physi ol ogi cal ly functional derivatives as descri bed
In a prefesied embeodimantiofal eatepourns oPfeamuia 8)R1g=and/R14 are
) acceptabl e salts of compounds of the formula (1) nean
indepgpdentiy.ef eaeh gierc and i norganic salts as described in
Rem ngton's Pharmaceutical Sciences (17th edition,
' page 1418 (1985)). Because of the physical and
(C1-Cgphalkyal stability and the solubility, preference is
given for acidic groups inter alia to sodium
(C3-Om)cyrcdealayh, cal ci um and ammoni um salts; preference is
given for basic groups inter alia to salts of WD
(C1-Cme&ymd§$3@mmgvloomzo 42 maleic acid, fumaric
lic acid, tartaric acid,

acid, succjnic gcid,
(C1‘Q1é?ﬁﬂe§ﬁr(lccﬁﬁp60§lf?t8foarw rochloric acid, sulfuric acid,
0 ori c. agi r_of carhoxylic acids or sulfonic
(C1’%?%&E@é&%égﬂbﬁgr%@cmyichI ori des, hydrobroni des,
e I s, nethanesul fonates, acetates,
(Cy(&ﬁ%@(ﬁ{é@%—@@fﬁgﬁ%&? fumarates, malates, gluconates,
(C1_C?gglggleg@!_gs(@l_f_cgyg@ﬂ’eac| ds, of natural bases or

xylic acid preparation of pharmaceutically
C(o)nﬁngtgg)@kgqgldrs from conpounds of the formula (1)
whi ch are capable of salt formation, including their
R13 #ideR¢g) togetherovitiothesN-dteketo whizhdhey age attacked, Koowa (C3-Cg)
per se. The conpounds of the fornmula (1) formstable
heteradycidalkytgraup, al kal i ne earth netal or optionally

nerd 15l SELEATEAR. U1 EBR Boe TR FaeRled,
(o R, KONGRSR it b R SR

tri ethanol am ne, tronetanol or el se basic am no acids,
for exanple lysine, ornithine or arginine. Were the
conmpounds of the formula (1) have basic groups, stable
acid addition salts can also be prepared with strong
acids. Suitable pharmaceutically acceptable acid
addition salts 15 of the conpounds of the invention
are salts of inorganic acids such as hydrochloric
acid, hydrobrom c, phosphoric, netaphosphoric, nitric

r
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Salts with a pharmaceutically unacceptabl e ani on such

as, for exanple, trifluoroacetate |ikew se bel ong
wawrabitssophe framework of the invention as usefRECT/EP2009/004420

internedi ates for the preparation or purification of

pharmaceutically acceptable salts 25and/or for use in

nont her apeutic, for exanpledln vitro, applications.

The present invention also includes physiologically
functional derivatives of a conmpound of formula (I). A
Prefetdbiy thd fagmed Hetefadyelyl gralp ieR iy andVR 4% moeshdligiykipiperidinyl,

refers to any physiologically tolerated derivative of
pyrrolainyl gy ipetaainyt. IMofeoprefiérably thedieteroey8ly| growgnisi marphadinyl or
. exanple an N-oxide, which on admnistration to a
PIPeragdi¥ral such as, for exanple, a hunman is able to form
(directly or indirectly) a conmpound of the formula (I)
or an active netabolite thereof. WO
In a nrpePrekicRbenbbEIPReNs D dampouad Rif feinuladgl) R 4 is H, (C1-Cg)alkyl,
functional derivatives include prodrugs of the
(C3-Caieyadoriy., of (¢ nl4)allyianeotC3-&g)exdealkyeands or exanpl e,
in H GCkada et al., Chem Pharm Bull. 1994, 42,
R141%7.61. Such prodrugs can be netabolized in vivo to a
H conmpound of the invention. 5 These prodrugs may
' thensel ves be active or not. The invention relates to
(C1-Ogyargunds of the formula (1) in the formof their
stereoi sonmeric forms, which include racenates,
(C3-Ogx)eydloalkgly i cal |y enriched mixtures, pure enantioners
and di astereoners and m xtures in any ratio thereof.
(C1-Calkilenee iz Caicyctdalkyle i nvention may al so exist in
various pal ynorphous forns, for exanple as anorphous
(C1-Ganalkylepet(85-Crnosieiaasylohous forns. Al pol ynor phous

for of the c ounds, of the invention belong wthin
(C1‘q4§%@*e§ﬁé(\§?&'98gfrg?@wm|-i on and are a further

spect of -t i\nvention. 15 If radicals or
C1£M§ﬁ?’f%&%@“§@?”ﬁtcur nore than once in the conpounds

(C1'°°éﬁ%'§‘2§{‘%9‘2§\¢f?§@'§¥'t gy may all, independently of one

ated nmeani ng and be identical or

C(O)NHi(CSLERJalkyihe present invention also relates to the
coépoun s of the fornmula (1) and/or their 20

wherdiR CHECE)alkYE 0 Caieeidaikyie(GallJalkglenes €C 8 g)heterocycloalkyl,
pharmaceuticals (or nedicanents), to the use of the
(Ce-Cogayliacsunsulistiitutedrondubstitutedind/ or t heir
pharmaceutically acceptable salts and/or their
prodrugs for the production of pharmaceuticals for the

i an 85V B AR PSR 3708 0

R13i§hp§,p _yjezé|k9|paﬁa nmyosi n |ight chain phosphat ase,
i.e. tor the treatnent and/or 25 prevention of

R14 ilypertensi on, pul nonary hypertension, ocular
hypertensi on, retinopathy, and gl aucoma, peripheral

H, circulatory disorder, peripheral arterial occlusive

C (%Qs%afe (PAQD), coronary heart disease, angi na

(C1- A¥ris, heart hypertrophy, heart failure, ischemc

4 i schem c organ failure (end organ damage),
(Cs C%@?‘%?%@'Ung, fibroid liver, liver failure,

- L (- ' hypert ensi on-i nduced,
«31c2@§?g§@grt ng?o FM%%?ﬂched, and di abetic
(C1-02;€)§Ikymét(hjﬁ€€qojtféié}od‘r?li,| ure, fibroid kidney, renal

gl onerul oscl erosi s, organ hypertrophy, asthma, chronic
(C1-Oalkylene(0x-Cd)atersoycliadledse (COPD), adul t
respiratory distress syndrone, thronbotic disorders,
(C1-Ce)alsilened@ig=6r g)aryMor 2009/ 156099PCT/ EP2009/ 004420 44
vasospasm cerebral ischema, pain, e.g. neuropathic
pai n, neuronal degeneration, spinal cord injury,
Al zhei ner's di sease, premature birth, erectile
dysfunction, endocrine dysfunctions, arteriosclerosis,
prostatic hypertrophy, diabetes and conplications of

. T - o o, o s



carotid stenosis or |ipid disorders. The present

invention furthernore relates to pharnmaceutica
Wer@pas@vd ons (or pharmaceutical conpositi ons)PUIERI09/004420

contain an effective ambunt of at |east one 25

compound of the formula (1) and/or its

phar maceutically acceptable33alts and a

pharmaceutically acceptable carrier, i. e. one or nore

pharmaceutical Iy acceptable carrier substances (or

(C1-C\425uk9|lga§)of(@qL@é)amewl tives (or excipients). The

armaceutical s can be admnistered orally, for
wheremx@wl@s)atkyl HE sFOg)oyatoatkyl) (C 1-Capalkylene| (Cspig)beterocycloalkyl,
tabl ets, coated tablets, granules, hard and soft
(Ce-Cae)anyl arecapsubistityted@ssiubstitted. syrups, enul si ons,
suspensi ons or aerosol m xtures. Adm nistration,
however, can al so be carried out rectally, for exanple

5 More gpeffen b aveig@g‘t‘%faﬁ{l}d rarruor parenterally, for

xample imt scularly or

aPRH 8 L YRy i8Iy, WA G1-Cg)alkyl or (C3-Cg)cycloalkyl
R14| OS‘?& o fi%g @?5044 45 e(g«falnl (nj1ect6|)%nysoorl(ut3| oﬁ)cycoa y
are ur%uUsﬂfdléd o sﬁﬁstllthtélﬁibref@r%l?(iﬁié&blsﬁl%ted npl ants or

rods, or percutaneously or topically, for exanple |n

t he forn1of ol nt ment s, solutlons or tinctures,

In afi t{é‘?reﬁ%(ﬁmefn?g{%ig ﬂd'l@yﬂ%ﬁ g]f{r—}g?é ?f ?rsgfréc%r)cycloalkyl

sal~ sprays Aarma

| i n a manner
10 W“efﬁiﬁﬁ%d%@%'ké@%&%s f%@?'r"gﬁ’“rﬁé%n@‘fﬁ'ﬁﬂa"} " the art,
pharnaceutically acceptabl e inert inorganic and/or
%anlc carrier substances and/or additives being used
Mostpfeg@gdﬁmamfbﬁmar@dﬂpound(s) of the fornula (1)
and/or its (their) pharmaceutically acceptable salts
and/or its (their) prodrugs. For the production of

As exEH sl,é? fdrahe %_b?ore‘?ﬁéﬁﬁ’nécﬁghﬂo% Rtsh & § &rqcﬂﬂ afé Nndependently

es It 1's possi e to use or e l'act ose,

15  from é&ﬁbmbarwﬁr@gerdaﬁew iathgl, bhﬁfyqaqéoprfo@ £.3- ﬁ\teﬂfmitmtﬁczdnethyl-

or its salts Carrier substances for soft gelatin

propyk dwyl! e@,ntuw %Qﬁﬂﬂ@@W@@d 4 44-tifgrorekuliybpea substituent selected
and liquid polyols, natural or
ﬁonr%@ﬁﬁ 38 §HL§Q¥ Sui tabl e carrier substances for
t he productlon of squt|6h for exanple i njection

solutlons or of enmulsio 4f%r Syrups e, for exanple,
: oRet’s,~Rl ycerol ¢ yol s, sucrose,

, veget abl,e oi gt c. Suitable
777 m crocapswes rmpl ants or rods

are, for exanpl e, copolyners’ of glycolic acid and
lactic aC|d The phar mac i cal preparations pormally

CQ ' bout 5to ab % by ght
c¢ ds of for nul anqégifikelr \\//ZCX
* recceut i aIIy acceptabl e sali$ and/or th rodt
rugs. The amount ef the actiwve 20i ngredi ent of the '
and/or its pharmaceutically acceptable
its s in the pharmaceutica

normal | y| i sHf rom aboutN

*

\ ddltlon to Ehe active iygredien
20 nd/ or thelp pharmaceutically 25 accept.able salts and
to carrier substances, the pharnmaceutical preparations
can contain one or nore additives such as, for
The aSteri¥RI(©) déndtbs Wherélitisé BbAd & BbANedtedd8 tise N-#loh 6ftHeSamine.
wetting agents, stabilizers, enmulsifiers,
preservati ves, sweeteners, colorants fIavorings,
aromati zers, thickeners, diluents, buf f er subst ances,
sol vents, solubilizers, agents for achieving a depot
effect, salts for altering the osnotic pressure, 30
coating agents or antioxidants. They can al so contain
two or nore conpounds of the fornula (I) and/or their
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5 the formula (1) allows a great deal of control over
t he bi ol ogi cal and physi co-chem cal properties of the
W@ avposmes and thus all ows the selection of sUuREI/EP2009/004420

desi red conpounds. Furthernore, in addition to at
| east one conpound of the fornmula (1) and/or its
phar maceutical |y acceptabl e33alts, the pharmaceutica
preparations can al so contain one or nore other
therapeutically or prophylactically active

In oné egibedirashtR 13 Gs Wen(CH-Ogdalkile whictpsLuntksubstitutbe or optionally
formula (1) the dose can vary within wide limts and,

substisteds more tpoefergblpmy 5§ 5 Hool 104 )atkyl phpst piederablysHt Breferably,
be suited to the individual conditions in each

the alkylds wingubstitotese. 1t depends, for exanple, on the
speci fic conpound enpl oyed, on the nature and severity
of the disease to be treated, on the node and 15 the

In oné ehlfsdirdent obd gbRipdundtdfdormala (DRpeabsentast tHe Wi/ cis or the
chronic condition is treated or whether prophylaxis is

adamaatariecibrmet. witin Rgip sefected éodotheggrouprofbe est abl i shed
using clinical approaches well known in the nedica
art. In general, the daily dose for achieving the

R10 desired results in an adult wei ggg about 75 kg is

ikt

in parXi/cul ar frogabout -
i n each ein per kg
di vi d@ n
: e adm at i on L
rellati vely for exagnple 2, L

3 or 4, part adm nistrations. As usual, dependfng on
R10i ndi vi dualgfyghavi or R10may /be nepgss tRtevi at e R0

Npwar ds or downdards fro dgse ind

EM( t her nor e, yrmul a (|

as synfhesjy 8 prep
ot hay conpq phar

e ingre ak)e fro

conmpdunds of
i ntroduction of substituents or nodification of

functional groups. 30 Conpounds of forrmula (I) may be
R10|nq e in R1€ foll owi ng manner: WO

3pqui nol i ne noi ety and a suitably

| oal kyl am ne noiety. |soquinolines and
i'sqqui nol one ike (i) or (ii), bearing a useful
residue for coupling in 6-ﬁositlpn, can be obtai ned_by

(the bengiwith therdelted linieiedinates, the positionmef therdGRavdtn 2)NB13R 14

., Alvarez et al. Science of Synthesis 2005, 15, 661-838

residug)q 839-906 and references cited therein.

or |soquinolines can also be converted to isoquinol ones

by met hods described in the literature e.g. W

2007/ 012421 or WD 2007/012422, |ike conversion of a

sui t ABba i soquinoline into the corresponding N-oxi de

q an19xidating agent |i ke hydrogen peroxi de or

gchlor g Bapbenzoic aci d and subsequent conversion

10 corresponding 1-chloro derivative by a

-ouﬁgq?t | i ke phosphorous oxy chloride,
by di $p

'4cenent of the chlorine by an al coho
undet_ basic condition |ike sodi um nethoxide in

met h&mel or conversion into the correspondi ng 2H

i soqui nol one by for exanple treatnent w th anmoni um
acetate in acetic acid at elevated tenperature. Also
the N-oxide can be directly converted into the
15correspondi ng 1-al koxy derivative by reacting it
with a suitable chloroformate in an al coholic sol vent
i ke nmethanol in presence of a base like
triethylamne. It is understood, that the

Va o . L T Y 1

" - e e
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15

hal ogen by nethods wel|l precedented in the literature
i ke for exanple Suzuki or WO
WQoD9/13®8D99PCT/ EP2009/ 004420 48 Hartw g BuchwedHEP2009/004420
coupl i ngs using appropriate catal ysts and coupling
partners |ike boronic acids, amnes or anilines. One
possi bl e synthesis for a cy&foal kyl am ne substituted
i soqui nolinone with L=0 (v) 5is described belowin an
exenpl ary fashion, but does not |imt the present
whichi iB\@Bubstituteder eptidradiykedbstitited by gt Prefeeably, the bicyclus or
i soqui nol i nones (for exanple conpound v) can be
adamantdnecisi unstibstituted (rais @ gr sufbstituted dnceThas f1pl | owi ng
general schene 1 illustrates sonme of the possible ways
to access the isoquinolinones, but does not limt the
Prefe%t??%adé%%ﬂfér@“ha theSIMBWihgl sfadtukor o- i soqui nol ones
(1), for exanple substituted by R3, R4, R5, R7, and/or
R8 bél ng 15 for instance indHpendently from each ot her
subsfituents |ike hydrogsn, al kyl, al koxy or halide,
Ds ngﬁted Wth suitg ® 3&1514 substi t ut ed
ol Ryyherein ar e jilRgependent |y from
for exanmple h C gl'kyl or a protecting
Bx%gple Boc Or\Ghy it Py esence of
o 13%¢si um chY banat e, or  S&UI'im hydri de
at tenperatures ranging from gpient to 100 Cto give
WO 200§?ﬂ56099PCT/EP%&09/00442 @9 the corregponding
derivatives (iv). Optionally, this conversion can
al relady be perfornmed at earlier stages of the
symthesis (e.g. by reacting a suitable internediate).
qqurstood, that this may require in case of
) gt eat ed Rgoqui nol ones protection on the nitrogen
' of the isoquinolone noiety by suitable
i~k Féﬁgtion 5 with suitably substituted
§§ ki des in the presence of base.
Al terhatively, the am no al cohols can be coupled to
6-hydf%uw-isoquinolones, such as (ii), under inversion
of the hydroxyl bearing carbon center of conpaunds ]
The ds ard trang jsoraeisiarthgse adamantane Fesidues sueh as for example in the
su“c&uégecting group Q or unprotected, via a Mtsunobu
reacti on using triphenyl phosphi ne and
di al kyl azodi car boxyl ates such asH
di et hyl azodi car boxyl at e 10or :
di i sopropyl azodi carboxyl ate jn a\suitable solvent |ike
@hydr of uran, or tol yene- roducts like (iv)
dRyia fhese nethods \-h_ Aen ejther be
pe (WMo or, if a
H pfesent, be reacted
NRQ des or ketong¢s) in the presence of
a redufing agent Tike sodiumRija &t NRFdwohydri de,
sodi umgpor ohydri de or sodiun1cyaan%rohydride in a
sui tabl €°15 solvent 8RE in the presénce of aAfRdpeiuded.
W t hdrawi ng agent |i ke nol ecul ar sieves or a suitable
ortho ester. This am no group may have to be |iberated
In oneé enmbodiment ef a sbapoundkaf foomulax(@nRé és abselntci.e enmbidychis or
Boc- groups. Furthernore an am no group can be acyl ated
adampptaneaisiforrgedt with a suitable acid chloride in the
presence of a base like triethyl amne or Hunig's base
or by reacting it with a suitable carboxylic acid in

In oné Bfmbddrhentnrie Dand sigeresulidgtin isetesidu@ivitiein a compound of
orl-10nig's base and a coupling reagent |ike EDC

formutg, dpof e foonula | n case of use of protected
i soqui nol ones, cl eavage of the used protection groups
iIs required to liberate the desired isoquinolone (v).
This |iberation, however, can be perfornmed before or
after the reductive am nation step, depending on the
nature of the
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20

25 used al dehyde / ketone and the protection group
used. Isoqui nol one derivatives |like (v) can be
WQRai1feeh as free bases or as various salts | iREI/ERI009/004420
exanpl e hydrochl ori des, hydrobrom des, phosphates,
trifluoroacetates, sulfates or fumarates. The salts
obt ai ned can be converted i 0 the corresponding free
base by either subjecting themto ion exchange
chromat ogr aphy or for exanple by al kaline 30 aqueous
treatment and subsequgnt extgaction mnﬂq sui table

organi ¢ sol vents |i ke Yotr_¢ 1H)pl e meNI'(yI tert. butyl
ether, chloroform et : I ' &qpr opanol /
di chl oronet hane {i xt U es and sufequent Pel\éapor ation to
dryness. WD 200971 6009PCT/ EP 009/ 004420~ 50 The
cycl oal kyl am ne noi @ ohs | i keR %I‘R; ﬁxarrpl e (iii) can
by synthesized via a variety of thods. The foll ow ng
in all SRivestetecobleatiiesl fbhhystrate some of the possible ways
to access the amines, but do not |limt the present
In anethgeRmbogiment msis\j and s is Heeayitingtin asresidue withisrasepmpound of
formlﬁ%m\,!?? isaart to replace the exenplary conpounds
e “Sthenes and exenpl ary reagent given in
t he text by appropri éRe alternative conpounds or
reagents or to omt G nt hetic st,;gps when
appropriate. The, synt Iﬁyl
am noal cohol (iiN) L8 . Apary in schenes 2
10 and 3 but does ho 8)mt t fepgfope oR substituents
in the present inventi &M A cycl§al kyl arine noi ety
(ii1) with a secondary or tert#]arR m ne subunit can
for exanple be accessed starti'H 1bm a suitably
substituted cycloal kylnitrile (V|), whi ch can be
substituted with functionalities as al kyl, al koxy, or
Ina f@mérﬂérﬂbod"hﬁ:emimﬁé b earthe 19kt stillavodthenammboeiment m is 3 and s is 0.
osition by reaction W|th sui tabl e el ectrophiles
In yet(afmth xemprdimentimys 4and 880 cycl oal kyl
p-t ol uenesul f onat es, al koxy haI i des or al dehydes)
usi ng an appropriate base like l[ithium
In onén enﬂ:miimphtjbfsa icamipaeind oftformudad(l) s &p@.ohydrariMereopreferred, n is 0
%PE F?Egd“ des jn inert solvents |like tetrahydrofuran,
or 1. B MEftane. NR13R14NRi 3R14 CNNCIR10 R11R11
R10 R12R12 ()111)()( RRO)n for Ri = Hil

In a preferred embodimentris 1.

In another embodiment L is O(CH)p. In a further embodiment L is S(CH_)p,
S(O)(CH2)p or SO2(CHy)p. In another embodiment L is NH(CHz)p, N[(C1-
Cs)alkyl](CH2)p, N[(C3-Ce¢)cycloalkyl](CHz)p, N[(C1-Cs)alkylene-aryl](CH2)p or N[(C1-
Cs)alkylene-(Cg-Cg)heteroaryl](CH2)p with NH(CH2)p, N(C-Ceg)alkyl-(CH,)p being

more preferred. A preferred N(C1-Cg)alkyl is N(C1-C4)alkyl, more preferably NCH3 or
NCH>CHg3 with NCH3 being more preferred. In a preferred embodiment L is O(CH2)p.

In another preferred embodiment L is S(CHz)p. In a further embodiment L is NH(CH,)p.
Most preferred L is O, S or NH with O being especially preferred.

Preferably p is 0, 1, 2, or 3, more preferred 0 or 1, with 0 being most preferred;
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Scheme 2 WO 2009/ 156099PCT/ EP2009/ 004420 51 The
functionalized nitrile (vii) can then be directly
WO 2@ousdIwi t h suitabl e nucl eophiles for the  PCI/EP2009/004420

i ntroduction of functional groups Rl11 and R12, for
exanpl e lithiumorganyls or Gignard reagents to give
compounds like (viii). A suBbable protecting group
i ke tbutyl oxycarbonyl or benzyl oxycarbonyl nmay or nay
not be attached after this step 5 depending on the
nature of the starting nitrile and the conplexity of
the reactions to follow For Rl1 = R12, lithium

More prefarafly na s 2mnd s isd2 a8drduis @opranNi, peferabied- by
addition of lewis acids like titaniumisopropoxylate
and ceriumchloride. For R11 is H the internediate

In a furthenenhissdiment theagriseind inveihtibh eelates toop lcohounaofifermula (1)
i sol ated and reduced by_suitabl e reductive agents |ike

selecteg{rRsB 8he AYRHA BRZSIBNNG Bhor ohydri des in sol vents such
i

1-onesui t abl e hydri de donor reagents |ike

i s Lol umi ni . . ' ¢ sal
o-14-(Amingety e ana s bl SnterEierer 2t ERpafinedn Sone.
6-[4-(ARAIRBLArBbFI) 4o I-EYélbhékﬁSxﬂ?ﬂéMioir@Z!Fﬁ%oﬁhinolin-1—one,

N-tert-butanesul fin imnes Via a lews acid
6-[4-(/éaﬂm-9$<ddpma!bmeihylgvi%wovul-cwoIyexy!mm]ﬂoalalprqahi—isoquinolin-1-
am nes. These 15imnes (xi) can then be reacted with

' sui tabl e nucl eophilic reagents |ike lithiumorganyls,
6-[4-(QArﬁiﬂ@rpiob?I?%Elﬂb?rdﬁyl-k:&tlﬁhéhylbiyll-mmbrbmW@ﬁquﬁr&tlinoﬂone,
raal ky

one

with tet luorides to introduce _a variety of =
6-[4-(thwainpretbyl-4-¢yaleprapyimethyl,eydahexmond-Thehleraelicispauinolin-1-
one. 9roups. The keto functionality can then be |iberated
" by nmethods known to the person skilled in art, for
6-[4-( e-damipbepropyl)decyoiapriopyinhéthgboypciolseradoxid- 7-clkleralet-isoquinolin-1-
acid or hydrochloric acid in 20 acetone m xtures, and
One, subsequently reduced to the correspondi ng al cohol s
-[4-({ {Arhiho- 42 ' 2851 O -7-BNofdlHABbuinolin-1-
SR e e S s e o
one, tetrahydrofuran or toluene at deep tenperatures. This
I beration, however, can also be perforned after, the
6-14-(\TYI-LCIPRiRRY BT DA MR By PR b Sty lfro-2-
isoquifBlifeomat ure of the used nitrile and the substitution
attern. If 25 the ketone is reduced before the
6-[4-(Aminpbe2-matbyliprepyl)vheyclerwpylaeibyhkrysiobexyoxe -Fhlore2H-
. {C|.S 40 rans) is obtained in high selectivity. For
50qu%§@*€3ﬁ¥%rsion of nitriles fromtype (xiii) to the
6-[4-(&mmiﬁﬁ-drbb}ﬂ)#—Bﬁpttﬂﬁ))@f‘neihylls&m@(yﬂf)@]-ﬂﬁﬁI@I@-EHqgoqlﬁiholin-1-
the al cohol functionality nmay prove beneficial.
oneé, Suitable protecting groups are known to the person

il i r 7 i _ K . e
644} HrhinB et ALy AL IREMISHT cAIBfo. PHspayinolingg one.
6-[4-( RRORINDEITOP PIRGTERANGGI- Oyl dizexyi@xy]-7-dlulondk 2 Bf-isoquinolin-1-one,

cl oal kyl amino noietjes other t cycl Qal kyl .
6-1a-(ATIBRIR BRY) G- Rt - S ISR R T oo Ak e bRuingia-1-one,
-14-(ARlih B L4 { L ik inolin-1-
SRR KT s g L TGt K
one, not limt the present invention. Schene 4
6-[4-(1-Amino-propyl)-4-methyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
6-[4-(1-Amino-propyl)-4-isobutyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,

6-[4-(1-Amino-propyl)-4-benzyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one
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10For instance, the hydroxy functionality of a
conpound (iii) can be converted to a thiol via a
WOLMSASOBU reaction using thioacetate and subsBCUEP2009/004420

basi c cleavage with a suitable base, |leading to am no

noi eties of type (xiv). These thiols can - after

coupling to suitable isoqui@dlinones under useful

reaction conditions |ike for exanple in a simlar

fashi on as descri bed above in scheme 1 for the

6-[4- (GWﬁlnonﬁrdpfy 8(4 etﬁyl-cyélbaéxylestr-@hWommo@fumomn’p@neds
the |1 nker unit

6-[4- (6p‘}.mt§\q>alpt|1 I)ﬁ!el)sgprqpyir@ucm hexylpxy]-7- chloro 2H |soqumolln 1-one,
o+ ABPANRETEERBHRIAES S g Msedtipi 9
6-[4- (Smmmdthyl)métmjubydobexﬁbﬂy] m@thwmg mmmrwlnﬁs arfe,
formula (1) with the |jnker un t’é 2% and SQ2) The
6-[4-(d APy hef- Hmyh€¥0|95ﬁxﬂ@xﬂc?:§§ e '!?08“#'1%'@01'908

6-[4- (?{E{rﬂﬁd gﬁp@%ba{a@gg@eﬂgm% k@*b%ﬂ% -PRAIbE2HE MW'Q'1'°"3'

usi n nes the presence
6-[4- (5—Amd1002 2 Wo-laﬂk;d)-émjnclmptopyknethykycyd:lohewidxy]dkphloro-ZH-
g bor ohydri de or sodi um cyanoborohydride in the
|soqumo E 188€0f a water withdrawi ng agent |ike nol ecul ar
6-[4-(FLANRD-22, Atrifllior S ehifyIRALIESp RPY REYCIbReA®E/| & -chloro-2H-isoquinolin-
protective groups that nay still” be present in the
1-onepr oducts obtained in the coupling reaction are then

o4 FPIG R Yo 3P B BBl R G oo b R fyloxy 7-chloro-2H-

lsoqutn@llh buh@xycar bonyl group which is a protection form
n am no_grou can be deprotected, i.._e. converted
6-[4- (Am|eo-ftlwgzglnz-ybn@ﬂ@yjm-lggprtqpyggyi@ghewlwy] 7-chloro-2H-isoquinolin-1-
one, éﬁdfl uoroacetic acid. As already explained, after the
coupling reaction also functional groups can be
6-[4-(etiro-shiadol 5-grthyipdtisopropyl:cgciohexydoxd-7-thlosst@H-isoquinolin-1-
a conversion into a pharmaceutically acceptable salt
One, or a prod rug of a compound of the 15 formJIa (1) can
their ét@?éblﬁnéﬁé bh8r WitoRerd ‘f&%s%rﬂﬂ&sﬁl%?r {I@+1||gl &cceptable
reaction m xture containing a final oun
salts thereefl a (1) or an internediate is worked up and i f
desired, the product is then purified by customary
processes known to those skilled in the art. For

In a f@XREHBAbodinfeHl i @ThpeGnd WBSIBBR dPém4Re ko iy EbAiSENg of

usi ng well known net hods such as crystallization,
Cis- 6-£4~r(bamlm;npmwm«tet@rwds@pwaasdey%cgnlop@xvl@mhﬁ@@Ioro -2H-

id romat ogr aphy (RP-HPLC) or other nethods of
'S°q”k‘é’@§r1g?ﬁ€n based, for exanple, on the size, charge or

cis-6- [mel'r mhﬁblp?bpyl)—afethblec)ivmw&y]&-mIbﬂ)*—izHrlswdjlhoknﬂa\ABne

hods such NVR, IR and nmass spectronet

cis-6- [fe(L—ggynp&utﬂhﬁrlggﬁr@pykpy@oge@@@@dﬂng @fo-?hlelsoqum)ohn 1-one,

cis S| CA D o A A G B L T e AR G RRinglp-1-one,

cis-6- [44(/‘9Armmo- )-AFelahplamyclmﬁe)tyﬂm(y@ﬂemmyHZWGMUWI1nCI -ene,

t
is & B3 DA SRR ShS b Bt e BB e, anc
oro{{T) S ROty e o

one, respecti ve precursors.
their 8%%(%%%%? g g/ﬁ%ﬁ@%%&g’ mﬁcﬂqd[(%r Qa%rjnaoﬁeutlcally acceptable salts
theredfl- (3, 4- Di fl uor o- 2- net hyl phenyl ) - net hyl i dene] - 2, 2-di ne

t hoxyam ne (22) H F
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5 3, 4-difl uoro-2-nethyl benzal dehyde (26.0 g, 166 nmol)
was di ssolved in toluene (182 nlL) and reacted wth
wQ2@aiswaret al dehyde di net hyl acetal (19.3 g, 1BGI/RP2009/004420

nmol ) and tol uene sul phonic acid (3.2 g) for 2 hours

in a Dean-Stark apparatus. The solution was allowed to
cool down, extracted with s3Burated sodi um bi carbonate
solution, water and brine, dried over sodi um sul phate

and evaporated to dryness to give 40.4 g of a dark 10

Ina fL)fﬂ{ér;ém@ctbdhmdﬁit @Jfbdfﬁﬁow% sdlétredtfrdrthé@gfoup consisting of
urification

cis-6- -«Sh1f4\m<zrpgom@tww@uk9ndqh%M%t%&lya RYt-ispnuigolin-1-one,

cis- G-ﬁaaw-A@ ?‘F'Bg? /)54~ m?ttpy,-p%%%t)}?ylﬁg]hyf:plgen gf-l gogumolln 1-one,

cis-6-MaSYy-avhmind-propyho44tedia hid co-pHrati-8 s - syardo hexyddxydTothloro-2H-
(225 mL). Sodium borohydride (4.8 g, 124 mmol) was

isoquigghiad-pd®t i onwi se. Stirring was continued overni ght.

cis- 6L lRA Ao B SRRl PYRER L Yol B onloro-2-

|soqummh|p>dr-a|he,d to dryness, taken up in dichloronmethane and

A P SRS 85 ka1 o
cis- 6—?-((%&21 ;QHH%’-;IQW)MW%%TB@ %P?%r%nﬂ—lﬁyﬁdlﬁﬁ@ﬁrﬁd one,

fyness he “crude product obtalned (37.8
Cis-6- [ﬂbé(&)-\&mlnotnycmpfopyleraetrmli—4 cy¥lopropylmethyl-cyclo exyloxy] -7-chloro-
fl uor - 2- et hyl benzy1) - N- (2, 2- di met hoxyet hyl )

2H- 'so%jﬂ@f'}]?fcﬂ}ﬁeﬁ/ sul phonyl am ne (24) WO
Cis-6- gﬂ@% Wé;ﬁ%ﬂ E@propylmethyl -cyclohexyloxy]-7-chloro-
fl Ibenzyl

uor o- 2 , 2-di met hoxyet hyl am ne
2H-is@aanolF1ong, was di ssol ved in dichl oronet hane (100

their tgwq%a({e@%pﬁaony @]‘%r ori g%@figc@ptggg éa"%q;lglié&n of

di chl or onet hane was added dr opw se. 5 The reaction was
allowed to wvarmto roo er at d stirring ..
In a fyrthariempeediniant B Gamare e mgﬂ%s&w cppssting of
. Kk -
o N I A 17 B8 Sty ooy

cis-6- Mydr-Anhhmprop)d):-#eEthylvmyndnhﬂxylowwrmmrb*rmmwn -1-one,

s & B0} e R ST IR B e ot -

one, t0 give crude product as an orange oil 10(68.3 g).
This was used wi thout further purification. d

cis-6-Bt-(1-Aninapropy)-fathyl-cyciahpxylaxyl-{emetiy)- ZHB\IS@ﬂH%ﬂQJﬁH -one,

i LRk R BB 2 SRHRF LS bnoin-1one

cis-6- [¥|4((3f/4mﬁ1d° prepyh=-£Lmiathbyy- b?ﬂéhéiylbk)(]ﬂ—ahﬁirmwmetdw ih)}1-one,
thylphenyl sul phonyl am
trans—éd&rﬂ%mm REQRY! c‘}zm)etheyymgloaeaﬂexvh?rehI%Q&H-aﬁ?qumohn -1-one,

o B ERNGH by SIS e,

Cis-6- pe(dﬁhgtoeﬁhemﬂdnetﬁql)a?umnﬁ dyayﬂlrexqbd)ayhdtcéﬂbmmdesmmnolm -1-one,
3:1).

cis-6-J s ﬁn%ﬁgﬁé@%%—'siﬁ%e@ewmeeﬁwﬂEsg‘éﬁmlnsd

cis- s-gega\rmogb RépRehS| §PE%IbB|‘bp§ﬁﬁeﬁfyl -BfcIBNEXyl \g@&gtgﬁ@% -2H-

I tration and evaporati on
lsoquglohlh -leonele dark brown sem -solid product. Th| S was

. urj f.i ed ra i el ti
cis-6- B AR e a4 Seess Sp Vet dignegius f2- ey 2h-
,soqumt)“ﬁheo,ﬁétl e conmpound 25 as a tan-coloured solid. Rt =
6mn (Method G. Detected mass: 180.1 (MrH+). WD
2009/156099PCT/EP2009/004420 56 The foll ow ng
I soqui nol i nes were synthesized fromthe respective
benzal dehydes in a simlar fashion as described for
25. Corn- pound
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Starting conpound Product Chem cal Nane [ MtH+] R

[mMn] Meth -od 26 3,5-di nethyl-4- fluoro- benzal dehyde
WOR009/1560%9 7- di met hyl 6-f | uor oi soqui nol i ne 176. RCIVERBO04420

27 3,4-difluoro- benzal dehyde N/ 0 F 6, 7-difl uoro-

I soqui noline 166.1 1.07 C
39

cis-6-[4-(1-Amino-2-methyl-propyl)-4-cyclohexyl-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one,
cis-6-[4-(1-Amino-propyl)-4-(4,4,4-trifluoro-butyl)-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one,
cis-6-[4-(1-Amino-propyl)-4-(tetrahydro-pyran-4-ylmethyl)-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one,
cis-6-[4-(Amino-cyclopropyl-methyl)-4-(tetrahydro-pyran-4-yimethyl)-cyclohexyloxy]-7-
chloro-2H-isoquinolin-1-one,
cis-6-[4-(Amino-cyclopropyl-methyl)-4-methyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-
1-one,
cis-6-[4-(Amino-cyclopropyl-methyl)-4-ethyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-
one,
cis-6-[4-(1-Amino-propyl)-4-ethoxymethyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-
one,
cis-6-[4-(1-Amino-ethyl)-4-cyclopropyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
cis-6-[4-(Amino-cyclopropyl-methyl)-4-(4,4,4-trifluoro-butyl)-cyclohexyloxy]-7-chloro-
2H-isoquinolin-1-one,
cis-6-[4-(1-Amino-propyl)-4-cyclopropyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
cis-6-[4-(Amino-cyclopropyl-methyl)-4-cyclopropyl-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one
cis-6-[4-(1-Amino-propyl)-4-(tetrahydro-thiopyran-4-yl)-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one,
cis-6-[4-(1-Amino-ethyl)-4-propyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
cis-6-[4-(1-Amino-ethyl)-4-ethyl-cyclohexyloxy]-7-fluoro-2H-isoquinolin-1-one,
cis-6-[4-(1-Amino-ethyl)-4-ethyl-cyclohexyloxy]-7-fluoro-5-methyl-2H-isoquinolin-1-one,
cis-6-[4-(1-Amino-ethyl)-4-ethyl-cyclohexyloxy]-4-benzyl-7-chloro-2H-isoquinolin-1-one,
cis-7-Chloro-6-{4-[1-(cyclopropylmethyl-amino)-propyl]-4-ethyl-cyclohexyloxy}-2H-
isoquinolin-1-one,
cis-6-[4-(1-Benzylamino-propyl)-4-ethyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
cis-7-Chloro-6-[4-ethyl-4-(1-isobutylamino-propyl)-cyclohexyloxy]-2H-isoquinolin-1-one,
cis-6-[4-(1-Butylamino-propyl)-4-ethyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,



10

15

20

25

30

28 3-brono-4- fluorobenzal dehyde N/ O F Br 7-brono-6-
fluoro- isoquinoline 226.0 228.3 0.91 J 29

wa2qovasier 3- et hoxybenzal dehyde N/ 0 F 6-fl uRCDER2009/004420
met hoxyi soqui noline 178.1 0.90 G 30 4-fl uoro- 3-
nmet hyl - benzal dehyde N/ O F 6-fluoro-7- nethyl
i soqui noline 161.9 0.90 G 40

6-[4-(1-Amino-2-methyl-propyl)-4-isopropyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-
one,
cis-6-[4-(1-Amino-propyl)-4-isopropyl-cyclohexyloxy}-7-chloro-4-fluoro-2H-isoquinolin-
1-one (90),
cis-6-[4-(1-Amino-propyl)-4-ethyl-cyclohexyloxy]-7-chloro-4-fluoro-2H-isoquinolin-1-
one,
cis-6-[4-(1-Amino-propyl)-4-ethyl-cyclohexyloxy]-4-bromo-7-chloro-2H-isoquinolin-1-
one,

cis-6-[4-(1-Amino-propyl)-4-ethyl-cyclohexyloxy]-7-chloro-1-oxo-1,2-dihydro-
isoquinoline-4-carbonitrile,
cis-6-[4-(1-Amino-propyl)-4-isopropyl-cyclohexyloxy]-4-bromo-7-chloro-2H-isoquinolin-
1-one,
cis-6-[4-(1-amino-2-fluoro-ethyl)-4-ethyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
trans-6-[4-(1-amino-2-fluoro-ethyl)-4-ethyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-
one,
6-[4-(1-amino-3-methoxy-propyl)-4-ethyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
cis-6-[4-(1-amino-propyl)-4-(1,1-dioxo-tetrahydrothiopyran-4-yl)-cyclohexyloxy]-7-
chloro-2H-isoquinolin-1-one,
6-[3-(1-Amino-propyl)-3-propyl-cyclopentoxy]-7-chloro-2H-isoquinolin-1-one, and
6-[4-(1-Amino-propyl)-4-trifluoromethyl-cyclohexyloxy}-7-chloro-2H-isoquinolin-1-one,
their sterecisomeric and/or tautomeric forms and/or pharmaceutically acceptable salts

thereof.

In a further embodiment a compound is selected from the group consisting of
cis1-[4-(5,7-Dimethyl-isoquinolin-6-yloxy)-1-ethyl-cyclohexyl]-propylamine,
cis-1-[1-Ethyl-4-(7-fluoro-soquinolin-6-yloxy)-cyclohexyl]-propylamine,
cis-1-[1-Ethyl-4-(7-methyl-isoquinolin-6-yloxy)-cyclohexyl]-propylamine,
cis-1-[1-Ethyl-4-(7-fluoro-5-methyl-isoquinolin-6-yloxy)-cyclohexyl}-propylamine,
cis-1-[1-Ethyl-4-(7-fluoro-5-methyl-isoquinolin-6-yloxy)-cyclohexyi]-ethylamine,
cis-1-[4-(7-Bromo-isoquinolin-6-yloxy)-1-ethyl-cyclohexyl]-ethylamine,
cis-1-[4-(7-Methyl-isoquinolin-6-yloxy)-1-ethyl-cyclohexyl]-ethylamine,
cis-1-[4-(5-Chloro-isoquinolin-6-yloxy)-1-ethyl-cyclohexyi]-ethylamine,
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1- Benzyl oxy- 7-chl or o- 6-f | uor o-i soqui nol i ne (1) WO
2009/ 156099PCT/ EP2009/ 004420 57
W@ 2@bl1d00e 6- f | uor o- 2H-i soqui nol i n- 1- one ( pr epaP@LEP2009/004420

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

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

g) and benzyl bromide (40.64#), the m xture was

stirred at roomtenperature overnight. Another 6.2 nL

of benzyl brom de were added and the m xture was
cis-6-4-( t-AmainatethiPl)-G- propyRcycloiéxydoxyd-2-ollord s ad@inblinot yfeiine, and

tenperature, the reaction mxture was dil uted by
[4-(1-AmineiRsaPYi-41methu-cxelohexyiisoquindlifdbv|-arined over

I

and 168} Hlcfeo R getle, riliof i ot B Ag Wi S AT P pkeylcifly acceptable
saltstjtdreohrormt ography (n-heptanes: net hyI tert. butyl

ether) to give 27.8 g of the title conmpound 1. Rt =

3.73 min (Method A). Detected mass: 288.1 (MtH+). 10
In an%eﬁfﬁb@rﬁ@ﬁté o thé:}n?ééerﬁ'lﬁ%rﬂfd?\ 8né by ﬁ'fd?e'o?r%ql%f'lﬁé 'gréups

a sid oduct of preparation of

contalnebblnztyle@oynﬁbmdsmfcfoﬁnﬂlaq@ can dgpendentheof éach other have any of

8,45 f .. .
the P’f’“ﬁféﬁ‘? JﬁBS&xPEFf%’éﬁQ 91 mosgtpretesresl definitions ebihgigrgrps specified
abové 8HhAy bRel sralomedf the dfedfid HEAC@EAbNE me@&@fﬂ%se&y the

= 4.04 mn (Mthod A). Detected mass é
definitioms af fleogtipUps rndrspedifiad abeys, iallpmbioatiaes o prefelmi definitions,

more PV b St relnd aheth SPsfic sanotatiane.bqing asbiect of the

presenefiventionaABd willt asspety td all phsfefredapabodinitas thdpdehfion
the synthesis of 1 startin

(
mcludﬁSﬁB?rﬁﬂmmqﬂMfdhg PR (ﬂdn{a?ingiewW%B}rw and mixtures of

stere QS RlEN: SR L AR 28 1 RFaiRarR bl PP REIZ Eol,

mass: 268.1 (MtH+). 5 7-Chl oro-6-fl uoro-isoqui nollne

2- oxi de . 0 50 of :
IsoquiiciipsibSHiPT s &k Rimberer apsrrding dUPAG ey to
WO 2007/ 012422) were digssol wed in dichl oronethane and
cooled to 5 C. 69.6_g _ef mell or o- perbenzoic acid 10
(70% were added po? [ ' e mxture was stirred
at room tenperature. sion was conplete, the
m xture was dilute f dichl oronet hane and
extracted three tines \Mth gaturated sodi um
bi car bonate sol ution. The organic |ayer was dried over
sodi um sul phate and evaporated to dryness to give 47.6
of the desired product 31. Rt= 0.98 nmn (Method D).
The tmse@pgylr\%ge aq@gsogt.mmquppe arg used synonymously.

Al refbr&fled 18 EofpdRhais) b4 (1)® REHLIA PLfe? fo E8Mmpound(s) of the
formula (1), (1) (Illa), (IlIb) and (V) as described above, and their pharmaceutically

acceptable salts, and/or to their sterecisomeric forms, polymorphs and solvates.

Physiologically functional derivatives as described herein are also included.

Pharmaceutically acceptable salts of compounds of the formula (I) mean both their
organic and inorganic salts as described in Remington's Pharmaceutical Sciences
(17th edition, page 1418 (1985)). Because of the physical and chemical stability and
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
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10 g of 7-Chl oro-6-fluoro-isoquinoline-2-oxide (31)
were dissolved in 100 nL of dry nmethanol. 12 niL of
we@etwhsebd or of ormat e were added dropwi se at - 1BCI/ER1989/004420

m xture 20 was allowed to stir for 15 m nutes and then

28 nL of triethylamne, dissolved in 55 nL of

nmet hanol , were added drODMA§@ at -20 C over |h. 100 nL

of 2N sodlun1hydrOX|de sol uti on were added and the

formed precipitate was isolated by filtration

maleibdid, ifomairicicid] Wticciié apide edlicttid,daktaria ddid, ingsthgls ulldhic acid,
sodi um hydr oxi de solution and water to the nmot her

hydrqchigits-acidnalussmcis Phasiphesc asidoref earboxylissagids er sulfonic acids,

for exéanfile d3 ﬂﬁééﬁlsgqgé W%@ldeﬁ?ﬂo@dﬂa‘ﬂeé Neiaed, A -

t'ect e nmass
methﬁ@é&ﬂfb&é(w B@étdfé@,ﬂé@ﬂa@émﬁ@leﬁ%sTMnéﬂtéevmagates gluconates, and
obtgined in a sim.| ar

salts GEQRMIAGIIP op! 4TI SRS ST CaRomic Jeias g HTEBRatiog of
phanﬁp?%%ﬁ%{a!%%g?né@gﬁlé"%lwﬁém our'mr% (r)]isltl'\‘}\i.\/lr9 f%)hl'rﬂglgc@éwméﬂdare
capalﬂe@ilsaitdeﬁnatidmomciudnngdheurrs&nensomeﬁc fotms, Eakelslpiaaze & a manner
known per se +he cow;%(t}/nd% gfl{he%}rﬂglaZ(il)Qform statﬁe alka?il metal alkaline earth
metal or optionally substituted ammonium salts with basic reagents such as
hydroxides, carbonates, bicarbonates, alcoholates and ammonia or organic bases, for
example trimethyl- or triethylamine, ethanolamine, diethanolamine or triethanolamine,
trometamol or else basic amino acids, for example lysine, ornithine or arginine. Where
the compounds of the formula (I) have basic groups, stable acid addition salts can also
be prepared with strong acids. Suitable pharmaceutically acceptable acid addition salts
of the compounds of the invention are salts of inorganic acids such as hydrochloric
acid, hydrobromic, phosphoric, metaphosphoric, nitric and sulfuric acid, and of organic
acids such as, for example, acetic acid, benzenesulfonic, benzoic, citric,
ethanesulfonic, fumaric, gluconic, glycolic, isethionic, lactic, lactobionic, maleic, malic,
methanesulfonic, succinic, p-toluenesulfonic and tartaric acid. The hydrochloride salt is

a prefered salt.

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

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

The present invention also includes physiologically functional derivatives of a
compound of formula (l). A physiologically functional derivative 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.
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N/ OO0 F 6,7-difluoro-1- nethoxyi soquinoline 196.1
3.53 A34 25 N O 6,7-Difluorol-nethoxy-5- nethyl-iso

W@ ionasdope 210.1 3.85 C 35 30 N/ O 0 F 6-f| uoPGFLP2009/004420
met hoxy-7- nethyl -isoquinoline 192.1 3.44 C

43

Physiologically functional derivatives include prodrugs of the compounds of the
invention, as described, for example, in H. Okada et al., Chem. Pharm. Bull. 1994, 42,
57-61. Such prodrugs can be metabolized in vivo to a compound of the invention.
These prodrugs may themselves be active or not.

The invention relates to compounds of the formula (1) in the form of their
stereoisomeric forms, which include racemates, enantiomerically enriched mixtures,

pure enantiomers and diastereomers and mixtures in any ratio thereof.

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

a further aspect of the invention.

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

identical or different.

The present invention also relates to the compounds of the formula (I) and/or their
pharmaceutically acceptable salts 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
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36 26 N/ OO0  6-Fluoro-1- nethoxy-5,7- dinethyl-
i soqui noline 206.1 3.74 C 37 29 N/ O F 6-Fluoro-1, 7-
WaQlReoetFo%yi soqui noline 208.1 3.1 C WO PCT/EP2009/004420
2009/ 156099PCT/ EP2009/ 004420 60 Exanple 1 and 2:
614- (1- Am no- propyl) - 4-(tetrahydropyran-4-yl)-cycl ohex
yl oxy] - 7- chl oro- 2H i soqui ndi n- 1- one a)
8- (Tet rahydropyran-4-yl)-1, 4-di oxa-spiro[ 4. 5] decane- 8-
carbonitrile (5) 5
vasospasm, cerebral ischemia, pain, e.g. neuropathic pain, neuronal degeneration,

spinal cord injury, Alzheimer’s disease, premature birth, erectile dysfunction, endocrine
dysfunctions, arteriosclerosis, prostatic hypertrophy, diabetes and complications of
diabetes, metabolic syndrome, blood vessel restenosis, atherosclerosis, inflammation,
autoimmune diseases, AIDS, osteopathy such as osteoporosis, infection of digestive
tracts with bacteria, sepsis, cancer development and progression, e.g. cancers of the

breast, colon, prostate, ovaries, brain and lung and their metastases.

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

cancer development and progression.

in a further embodiment the invention relates to the use of a compound of formula (1)
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 the treatment or prevention of fibroid heart, depression, epilepsy, 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 (1) 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
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\ / To a 2M sol ution of lithiumdiisopropylam de

i n hept ane/tetrahydrofuran/ethyl benzene (18 niL, 35.9
wWoreb/15609% eq.) at -78 C was added dropw se a BGI/EP10091004420

of 1,4-dioxa- spiro[4.5]decane-8-carbonitrile

(comrercially available or via literature procedure

described for exanple in Bed&r et al. Synthesis 1992,

11, 1080-1082; 4.0 g, 23.9 10 mmol) in tetrahydrofuran

(40 mL). After stirring for 30 mn at -78 C,

of injéctiontsplgtiorhyrctinfusibm gokutions, rhigocalss Besirimiplarits & rc)dwair
added carefully. The reaction m xture was al |l owe

perculanReausy pbtﬂﬂlqaéwp@raﬁwls\}@ they fosmt OB%'PHP%”fB‘eﬁ%'t'O"S or tinctures,
I d
or in %Pm_s S%sequ n?‘i’ﬁj'tﬁ enféfs&%rtglgﬁ% %’ﬁi%? gé?)raﬁg e

filtered through cellte and extracted three tines Mﬁth
i ne hases wer

The RARRE IRl b PRATRLOS 24810 R Inenganion, i prepared in a manner
knowR (He? 'SRt Riphilark t%' &?e skifled i W&ﬁ%mcéuﬂcally acceptable inert

dichl oronethane) to give 2.80
morg@muetamillgfobrgpytcaaarzieysplbstancels endlos @ddd[ves?qm uaed & addition to

the c{:llgoghrt'né@; og Mulé Q%g%é/orp ifs éhelr) p%am?acea:" caelﬁl acceptable salts
and/drltsEﬁTéﬂ Prodiuigar P@Vfﬁb’]pl‘bdhl:hoﬂ o‘f«pﬂl‘sot@ﬂrlé@' 6@$téd5tbﬂlé‘tis 8nd hard

propyl}-carbam c acid benzyl ester (6
gelatlgmﬁmmoggn@ﬁsmmgl,sgoﬁxmample Tlactose, corn starch or derivatives

theregf &%Ighﬂ%?}‘? g%%&al{fs %apl@)%t& 5¢ame‘?>§?b§gsnc§éa*% di&?é?jé‘ﬁngcapsules

and s&pbusnt@iewéreefdwéxmpslesfa:m whkes, isgenisolidrahd (iQuid palyols, natural or
and the reaction m xture

hardensid ailpoatd: SKitRbIS CAmT subslances fernBEdNeRustion ghsolutions, for

examRP o il B o USSR &y IR Tarsafiyle ater satne.
alcoh@&?glycgroIQpQISolsmUcrc@eemv)emmxgaidglados@,r\legmablemllandtc Suitable
teachﬁn m xture sst rred at roomteng%lyge I ¢
carrey Sib3tERces 1 DiaprRseRJMARIESE F96E AT HPERRABAS, copolymers o
glycoﬁ@ Qbfdrﬁrhy RchX @Ry Wéﬁhé’rﬁlé@e@tl%p prapdrationsatdrthilly Wohtain about

di et hyl et her. The conbi ned organi ¢ phases were
0.5 tcmmm&(l/\?/q by weighd of dihe edmposindsef rtieesqumud@ 13 @lnpl‘cmtbelr

pharrgﬁ? lca ﬁgtcé% 5 egleﬁ%l cu&\%gh%% \ére (91 'Iigr}gogmtor&%t of f‘r'1e active
mgre@ilbﬁhbpﬂ'!éﬁbh’ﬁaﬁﬁ(lxéﬁd/@t]ts Mn@dehﬁballg%@c@bfhﬂlé saks dnd/or its
subsea_l ently with triethylamne (0.7

prodrugs in-the pharmasentigel piepgratianshereally is fromabguq@ 5rﬁﬁ[ﬁb0ut 1000
mg, ple 9?3% ffoinh Sbotit 4 "té agggégadéﬁ_at room tenperature the

reac n was quenche ion of water (20 mL) and
extracted three tines with 15 di chl or onet hane. The

in adgBHa dpThaPeae HORRBIS NG eTPHBL I d padei pharaceutically
acce;‘ﬁgb@@él gélﬂpf&’cérﬁgpgu%%tégfé?,he tﬂit‘%‘rﬁx‘éb@ﬁﬁ&é?‘?eb%atlons can

tane) to give e co
contain QSe or mdrekdditived) sudbeas doe dxampte, ﬁ-ﬂe& disimfegrgnts A0inders,

'ubfiC%tslw,sW@ﬂ)agﬁwﬁta&"'tzteé%,r%myﬁif@@r%{ﬁ?awiiy@%m%ﬂsaﬁ%
coloranté /lavorings, aromatizers, thickeners, diluents, buffer substances, solvents,
solubilizers, agents for achieving a depot effect, salts for altering the osmotic pressure,
coating agents or antioxidants. They can also contain two or more compounds of the
formula (l) and/or their pharmaceutically acceptable salts. In case a pharmaceutical

preparation contains two or more compounds of the formula (1) the selection of the
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WO 2009/ 156099PCT/ EP2009/ 004420 62 The
(148- (tetrahydropyran-4-yl)-1, 4-di oxa-spi ro[ 4. 5] dec- 8-

W@ 2joopseopy 1} - car bami ¢ aci d benzyl ester (6, 71FCTHEP2009/004420
1.72 mmol ) was dissolved in acetone (5 nL) and 6N
aqueous hydrochloric acid (2.5 nL) was added. The
solution was stirred for 1648 at room tenperature,
then dropped carefully into a saturated aqueous sodi um
bi carbonate 5 solution (100 nL). The m xture was

individudlrcoptsslridsr e dimras awWpekifidi suerall phatrhacstogitkprofile of the

organj c. phases_were dried over rmgne5| um sul phat e, and
pharmasrulical Rreparation, £arexagrieva highly rgtest compaungauith a shorter

duratl%ﬁtd?'%tla hﬁ?ﬁ? BH%?@IQ%?‘%@‘Q%M\SJ ?%tﬂ{_ds’g&aban of lower potency.

The ﬂlembdhy oerrdEte(damtB respect td therohoicé of sahsiitueats iadde ¢ompounds of
t 10 sl owl d . .

the ol ILAIRES & B8t 571t QoBiroorPtDedhalogia) gn dEiEisachemical

prope‘ﬂléé‘of"@lteeéorﬁﬂ&]ﬁﬁs) and 'ﬂﬁjé@l‘ldﬂlé He wécﬁ% of §uc§¢dé§ir€€&" 2

addi tion of 2N aqueous hydrochloric acid and
compeundadf withermage, ini adshtion tcha’eblayt anepamomu@fdbmma ()

anciod B LB e 5 R0 TR AL B8k 5gfBfs can aiso
contaiﬂ 688t make othér ﬂHePépm;aaﬂyl oa ladtRallgiag iR iRfledi@nts.

thanol (2 nL) and 14. pal’l adi um on charcoal
(10% wer e added. The mxture was stirred under a

w5850 B BRBRAEF B10 m AR 52585 131 BByt anc.

as is mamaay afldti® kdownae thé phgsician3 itoge @ﬁltédﬁ&) the inehvud uaI
npound as m xture of diastereoners. = 0.36 m.n,

condlgor@lrhqeapr‘( m\/rméal@ase[)gtd&ple@gsn@g §xampie on W}g_ﬁgem%compound

empidbs:op the nalis and seysily of e disease o bg Wsalog, of the mode and

the schiediiter opadminigiration, oryor whethelr Bpramquié anicheon(i@® candiitiém i9treated

, . 0
or wh b O8RS R B SR 0 (00 167 et using
cIinic@ odcti Weil RRo®h in the medical art. In general the daily dose for

-am nopropyl) - 4- (tetrahydropyran-4 g
achlewylgltba@eaneﬂ resyltssiecamgdult weighinglabout 7 d_(@ i$ fiom about 0.01 to

aboutai(ﬂf glgzl]( acefﬁ?g%ﬂg%@rg ag&ht{) f?e%t?c%t' gd ﬁ pgptlculé]r from about
0.1 tolathﬁnzw rﬁ?féjﬂlﬁfém&é in%b@&%tbffbﬁdmelght) Fhe dmy dose can

nmol n di met hyl acetam de g was added and
be dl\e@ecﬂ rin pgriguacioithe vase afithe @dminiskation @ﬁp@aavejv éargermounts,

o s 5 MR 2% 6T ot he ot gencingon

individ @z ehaniordismay decheckdsanatiddéviate wbwarlseor d&Gnwhidsdnsin the
the reaction mxture was extracted three tines with a
daily dosg [ydicaled di chl or omet hane and 2- propanol (3:1). The
conbi ned organic |ayers were evaporated, and the
obt ai ned crude product was purified by £l ash
Furthehmmmthrgcambpuh&s @2 theﬂ%rﬁﬂ% (i@ chabel used as synthesis intermediates

for the pcRATaRo i Oliek CABRRINdSA R PARICHIEY i oS RiTaacgfitiga! active
mgre&nEﬁtsO Wﬁctﬁh?@b%ﬁ%b‘l@%ﬁt@cérﬂﬁ@ﬂﬁ&@& fr%sib?ﬁhlé/ Elfdr example by
he rel ative stereochem stry was not assigned

|ntr0dA|dti<Dm ob aubstituentsermodificatien pf ungtionakgraups.

di astereoneric m xture could be isolated. Rt = 0.92

mn (8), 0.93 mn (9) (Method B). Detected mass: 419.4
Compd\hids)of fdfn@la (1) may be made in the following manner:

644- (1- Am nopropyly 4- (tetrahydropyran 4-y1)-cycl ohexy

| oxy] - 7- chl or o- 2Hi soqui nol i n-1-one (Exanple 1 and 2) O

HN CId NH2
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A sol ution of
1-[4-(1-benzyl oxy-7-chl oro-isoqui nolin-6-yloxy)-1-(tet

WO 2009dsopyr an- 4-y1) - cycl ohexyl Fpr opyl am ne ( 8PCBBP29§9/004420
0.16 mml) in 2-propanol (1 nmL) was treated with 15 2N
aqueous hydrochloric acid (0.5 nL) and stirred at room
tenperature until conplete &hversion was observed.
The reaction m xture was evaporated and | yophilized
fromwater twice to give 68 ng of the title conpound

Compdiradspdfethé)gereraltforruidy Octambe d;sseﬁﬂblai frofa @Jﬂably substituted
uﬁ thod A). Detected mass: 419. of
isoq '“§é88&$&' and & syitabhesubstituied ch a"&\dmrmngénm

soo HARRESIAGhRBAR TR 3,60 S8 D A o coupin i
6-positich, £apNkd-obtairkétby al widewarizty oEmetieodss foryexanpleoteviewed in
Aared B Stigrnscet urthass 20 1 R asd BaH Be Sha Fterences
cited ‘ﬁﬁa?@fd *i’é‘dht]‘lﬁéhﬁe@eca%yﬁ&a%% éorﬂfer@&qg% acﬂ&géfo"f\b%'t{%?mta{rﬁas

the respective am noal cohols 25 (prep foll
descrityas mtbedmna@reea;gr W@d%@':‘O‘tZlﬂéh@ﬁW&ﬁD@?/@ﬂ 24}22ahkia conversion

of a 8B eflitalie e e efiresPRiding IS sl fn i dating agent ke
hydrdg@h Ofbé?bxiﬂb&ﬁﬁnéfachmo bERENIE ac%d’@@b@écﬁ%rﬂ‘éonversmn into the

cts were purified by preparative HPLC and

correswp#mg i1zehjofa denivayviedy a laxiading agemd ke ehosghorous oxy

chlon%go%&ée 2 ﬁ%épéﬁ%%%gr@'ﬂm% a!g;gh%ﬂﬁﬁl% tgsu& condition

like sdttaimnfethdxidd if\methansltdrdonvérsiomjnte thé ebaegpondihg 2H-
|soqu?nt2)|lgr2é) bg llzlclars é’ﬁa“n'm&%' tlrenatrlne?lrt] %vﬁ%dfgm%nozmum 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 methy! 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 Rs, 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
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Hartwig Buchwald couplings using appropriate catalysts and coupling partners like

boronic acids, amines or anilines.

One possible synthesis for a cycloalkyl amine substituted isoquinolinone with L=0 (v)
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.
R, Rs Ry Rs
Ra o~ F Ry OH
Na
N
Ry Ron N R,
(l) R3 O r "
— R RiaRyy ®
+ Na R 6 +
(Rgdn oa R 7 (Rgln
10 NR,R,, 8 ) 10 NRR,,
HO r HO i
R Ri2R11 ‘ Rg Ri2R1q
(iii)
(Rg)n (iii)
R4 R5 10 NR13R14
Rs_~ 0 ‘
Rg Ri2R1q
HN R
7
O Ry
W)
Scheme 1

6-Fluoro-isoquinolones (i), for example substituted by R3, R4, Rs, R7, and/or Rg 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/
R.4 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
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6-[ 4- (Am no- cycl ohexyl oxy] - 7-
chl or o- 2Hi soqui nolin-1-one 389.2 2.60 A7/ o HNO 40
WO 2099450842 2 6-[ 4- (Ami no- cycl ohexyl oxy] - 7- PCT/EP2009/004420
chl or o- 2Hi soqui nolin-1-one 389.3, 389.3, 372.3 [M NH3
+H 3.04 D 8 o/ HNanli%

the corresponding derivatives (iv). Optionally, this conversion can already be
performed at earlier stages of the synthesis (e.g. by reacting a suitable intermediate). It
is understood, that this may require in case of unprotected isoquinolones protection on
the nitrogen or oxygen of the isoquinolone moiety by suitable methods, like reaction
with suitably substituted alkyl or benzyl halides in the presence of base.

Alternatively, the amino alcohols can be coupled to 6-hydroxy-isoquinolones, such as
(i), under inversion of the hydroxyl bearing carbon center of compounds like (iii), either
protected with a suitable protecting group Q or unprotected, via a Mitsunobu reaction
using triphenylphosphine and dialkylazodicarboxylates such as diethylazodicarboxylate
or diisopropylazodicarboxylate in a suitable solvent like tetrahydrofuran, or toluene.
The products like (iv) obtained via these methods can then either be liberated to give
compounds of type (v) or, if a suitable amino functionality is present, be reacted with
suitable aldehydes or ketones in the presence of a reducing agent like sodium
triacetoxy borohydride, sodium borohydride or sodium cyanoborohydride in a suitable
solvent and in the presence of a water withdrawing agent like molecular sieves or a
suitable ortho ester. This amino group may have to be liberated in an initial step, like
for example acidic removal of Boc-groups. Furthermore an amino group can be
acylated by reacting it with a suitable acid chloride in the presence of a base like
triethyl amine or Hiinig's base or by reacting it with a suitable carboxylic acid in the
presence of a base like triethylamine or Hiinig's base and a coupling reagent like EDC,
PyBOP or TOTU.

In case of use of protected isoquinolones, cleavage of the used protection groups is
required to liberate the desired isoquinolone (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.
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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

5 person skilled in the art to replace the exemplary compounds shown in the schemes
and exemplary reagent given in the text by appropriate alternative compounds or

reagents or to omit or add synthetic steps when appropriate.

The synthesis of an cycloalkyl aminoalcohol (iii) is described exemplary in schemes 2
10 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

can be substituted with functionalities as alkyl, alkoxy, or acetals. The nitrile can get

functionalized in alpha-position by reaction with suitable electrophiles (for example
15 alkyl halides, cycloalkyl p-toluenesulfonates, alkoxy halides or aldehydes) using an

appropriate base like lithium hexamethyldisilazide, lithium diisopropylamide or metal

hydrides in inert solvents like tetrahydrofuran, toluene or heptane.

CN NC_ R,
‘)‘;*& s T
Re 0" “0ORg) Reo” SORgh -
/ _/
(vi) (vii)
1 forR,,=H
N—R13
OHC_ Ry, . / Ryo
(ii; :})m ( )
Rso” ~0Ro) R R
\—/ 60\_/0 g)n

Scheme 2
20
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Cl Olp, NH2 2 644-(1-Ami no-_ ethyl)-4-

cycl opr opyl net hyl cycl ohexyl &y] - 7-

chl or o- 2Hi soqui nol i n-1-one 375.2 2.64 C 12 /
The functionalized nitrile (vii) can then 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). A suitable 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 = Ry3, lithium organyls can be used as nucleophiles activated by
addition of lewis acids like titanium isopropoxylate and cerium chloride.
For Ry4 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 trimethylsilanes 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
acetone mixtures, and subsequently reduced to the corresponding alcohols (iii),
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 3), 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, methoxymethyi or silyl ethers.
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(vii)

Scheme 3

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

the possible ways to access these amines, but do not limit the present invention.
NR..R

13" 14

10

(xv) (xiv) (i)

Scheme 4

10  Forinstance, 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

15  obtain compounds of formula (I) with the linker unit L = S — or optionally be oxidized via
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Cl O iv NH2 1 64441- Am no- butyl)-4-
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o* lip,. NH2 2 64441- Ami no- butyl)-4-

cycl opropyl net hyl cycl ohexyl ?ﬁ)%] -7-
chl or o- 2Hi soqui nol i n- 1- one .32.64 A 16 HN O 1

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
protecting groups, in particular a tert-butoxycarbonyl group which is a protection form
of an amino group, cén 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 (I) can then be carried out by known processes.

In general, a reaction mixture containing a final compound of the formula (l) 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);NR13R 4
residue and the L-residue at the cycloalkyl ring. This convention is maintained for the

respective precursors.
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6,7-difluoro-5-methyl-isoquinoline (25)

a) [1-(3,4-Difluoro-2-methylphenyl)-methylidene]-2,2-dimethoxyamine (22)

3,4-difluoro-2-methylbenzaldehyde (26.0 g, 166 mmol) was dissolved in toluene (182
mL) and reacted with 2-aminoacetaldehyde dimethylacetal (19.3 g, 183.2 mmol) and
toluene sulphonic acid (3.2 g) for 2 hours in a Dean-Stark apparatus. The solution was
allowed to cool down, extracted with saturated sodium bicarbonate solution, water and
brine, dried over sodium sulphate and evaporated to dryness to give 40.4 g of a dark

yellow oil which was used without further purification.

b) 3,4-Difluoro-2-methylbenzyl-2,2-dimethoxyethylamine (23)
H
S

F
[1-(3,4-Difluoro-2-methylphenyl)-methylidenel]-2,2-dimethoxyamine (22, 40.4 g) was
dissolved in ethanol (225 mL). Sodium borohydride (4.8 g, 124 mmol) was added
portionwise. Stirring was continued overnight. For workup, acetic acid was added until
no gas evolution could be observed. Then the solution was evaporated to dryness,
taken up in dichloromethane and washed with saturated sodium bicarbonate solution
and twice with water. The organic layer was washed with brine, dried over magnesium
sulphate and evaporated to dryness. The crude product obtained (37.8 g) was used

without purification.

c) N-(3,4-Difluoro-2-methylbenzyl)-N-(2,2-dimethoxyethyl)-4-methylphenyl-
sulphonylamine (24)



10

15

20

2.66 C18/ HN5CI o 0 ip, NH2 1+ 2 644-(1-Ami no-2-
nmet hyl - propyl) - 4- cycl opr opyl net hyl cycl ohexyl oxy] - 7-
W@ R00onss02H soqui nol i n- 1-one 403.2 2.50, 2.55 APQBEP2009/004420
HN110lo ci NH2 1 644-(1- Ami no- propyl)-4-
i sopr opoxymet hyl cycl ohexyl oxy] - 7-
chl or o- 2Hi soqui nol i n- 1- one .2 2.56 A20 o

3,4-Difluoro-2-methylbenzyl-2,2-dimethoxyethylamine (23, 37.8 g) was dissolved in
dichloromethane (100 mL). Pyridine (42 mL) was added. At 0 °C a solution of p-
toluenesulphonyl chloride (36.8 g, 193 mmol) in dichloromethane was added dropwise.
The reaction was allowed to warm to room temperature and stirring continued until the
conversion was complete. For workup, the reaction mixture was diluted with
dichloromethane (100 mL) and extracted twice with 1.5M hydrochloric acid, twice with
sodium bicarbonate solution and once with brine. The organic layer was dried over
magnesium sulphate, evaporated to dryness to give crude product as an orange oll

(68.3 g). This was used without further purification.

d ) 6,7-difluoro-5-methyl-isoquinoline (25)

N

| =

Aluminium trichloride (111.7 g, 838 mmol) was suspended in dichloromethane (250
mL) at 0 °C. A solution of N-(3,4-difluoro-2-methylbenzyl)-N-(2,2-dimethoxyethyl)-4-
methylphenyl-sulphonylamine (24, 68.3 g) in dichloromethane (250 mL) was added.
The reaction mixture was heated at 50 °C fbr 2 hours, before being cooled to 0 °C and
poured on ice. The organic layer was separated, and the aqueous layer extracted
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 25 as a tan-
coloured solid. R; = 0.86min (Method G). Detected mass: 180.1 (M+H").
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The following isoquinolines were synthesized from the respective benzaldehydes in a

similar fashion as described for 25.

Com- | Starting Product Chemical [M+H'] | R¢ Meth
pound | compound Name [min] -od
26 3,5-dimethyl-4- 5,7- 176.1 | 1.06 G
fluoro- N F | dimethyl-
benzaldehyde NI _ 6-fluoro-
isoquinoline
27 3,4-difluoro- X F 6,7-difluoro- | 166.1 1.07 C
| . .
benzaldehyde Ne isoquinoline
F
28 3-bromo-4- N F |7-bromo-6- |226.0 | 0.91 J
fluoro- | fluoro- 228.3
N~ . o
benzaldehyde Br | isoquinoline
29 4-fluoro-3- N F 6-fluoro-7- 178.1 | 0.90 G
§ | :
methoxy No methoxy
benzaldehyde cl) isoquinoline
30 4-fluoro-3- XN F | 6-fluoro-7- 161.9 |0.90 G
methyl- | methyl
N~ . o
benzaldehyde isoquinoline

1-Benzyloxy-7-chloro-6-fluoro-isoquinoline (1)

2
N

o)

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

1-Benzyloxy-4-benzyl-7-chloro-6-fluoro-isoquinoline (2)

As a side product of the preparation of 1-benzyloxy-7-chloro-6-fluoro-isoquinoline (1),
8.45 g of 1-benzyloxy-4-benzyl-7-chloro-6-fluoro-isoquinoline could be isolated by
silica gel chromatography. R; = 4.04 min (Method A). Detected mass: 378.1 (M+H").

1-Benzyloxy-7-methyl-6-fluoro-isoquinoline (3)

]
N

o
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389.2 2.88 A 24 HN 1.1 ci 1101 4P1 NH2 1
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chl or o- 2Hi soqui nol i n-1-one #81.2, 434.2 [M

1-Benzyloxy-7-methyl-6-fluoro-isoquinoline (3) has been prepared according to the
procedure described for the synthesis of 1 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 A). Detected mass: 268.1 (M+H").

7-Chloro-6-fluoro-isoquinoline 2-oxide (31)

C(IF
N+
I cl

50 g of 7-chloro-6-fluoro-isoquinoline (prepared according to WO 2007/012422) were

O

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
conversion was complete, the mixture was diluted with 1.5 L of dichloromethane and
extracted 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 31. R¢= 0.98 min (Method D). Detected mass: 198.1 (M+H").

7-Chloro-6-fluoro-1-methoxy-isoquinoline (4)

= I F
NS Cl
_0

10 g of 7-Chloro-6-fluoro-isoquinoline-2-oxide (31) 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 sodium hydroxide solution were added and the formed precipitate was
isolated by filtration. 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. R;= 3.75 min (Method A). Detected mass: 212.0
(M+H").
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addition of ethanol (10 mL) and water (20 mL) subsequently. The resulting suspension

was filtered through celite and extracted three times with dichloromethane. The
combined organic phases were concentrated in vacuo and purified by flash
chromatography (SiOz, 0% — 30% methanol in dichloromethane) to give 2.80 g of 8-
(tetrahydropyran-4-yl)-1,4-dioxa-spiro[4.5]decane-8-carbonitrile (5). Ry = 1.03 min
(Method B). Detected mass: 252.3 (M+H").

b) {1-[8-(Tetrahydropyran-4-yl)-1,4-dioxa-spiro[4.5]dec-8-yl]-propyl}-carbamic acid
benzyl ester (6)
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“NH

O O

-/

To 8-(tetrahydropyran-4-yl)-1,4-dioxa-spiro[4.5]decane-8-carbonitrile (5, 1.4 g, 5.57
mmol) was added a 2M solution of ethylmagnesium chloride in THF (5.6 mL, 11.1
mmol, 2.0 eq.) and the reaction mixture was refluxed for 72h. The resulting suspension
was cooled to -20 °C and treated with methanol (8 mL). After stirring for 10 min at 0 °C,
sodium borohydride (376 mg, 9.95 mmol, 2 eq.) was added portionwise and the
reaction mixture was stirred at room temperature for 1 h. The solution was diluted with
1N aqueous sodium hydroxide solution (20 mL) and extracted twice with diethylether.
The combined organic phases were washed with brine, dried over magnesium
sulphate and concentrated in vacuo to give 1.46 g of the crude amine.

The crude product was dissolved in dichloromethane (15 mL), cooled to -78 °C and
treated subsequently with triethylamine (0.79 mL, 5.67 mmol, 1.1 eq.) and benzyl
chloroformate (0.87 mL, 5.15 mmol, 1 eq.). After stirring for 1h at room temperature the
reaction was quenched by addition of water (20 mL) and extracted three times with
dichloromethane. The organic phases were dried over magnesium sulphate,
concentrated in vacuo and purified by flash chromatography (SiO,, 0% — 100%
ethylacetate in heptane) to give 717 mg of the title compound. R; = 1.48 min (Method
B). Detected mass: 418.4 (M+H").

¢) 4-(1-Aminopropyl)-4-(tetrahydropyran-4-yl)-cyclohexanol (7)

0

NH,

OH
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propyl)-4- isobutyl cycl ohexyl oxy] -

7-chl or o- 2Hi soqui nol i n- 1- orég 391.2 2.67 A 30 HN

The {1-[8-(tetrahydropyran-4-yl)-1,4-dioxa-spiro[4.5]dec-8-yl]-propyl}-carbamic acid
benzyl ester (6, 717 mg, 1.72 mmol) was dissolved in acetone (5 mL) and 6N aqueous
hydrochloric acid (2.5 mL) was added. The solution was stirred for 16 h at room
temperature, then dropped carefully into a saturated aqueous sodium bicarbonate
solution (100 mL). The mixture was extracted three times with dichloromethane, the
organic phases were dried over magnesium sulphate and concentrated in vacuo to
give 577 mg of the crude ketone.

The crude product was dissolved in tetrahydrofuran (10 mL), cooled to -30 °C and
sodium borohydride (64.3 mg, 1.7 mmol, 1.1 eq.) was added. The reaction mixture was
slowly warmed to room temperature and stirred for 2 h before being quenched with
water (15 mL). The solution was acidified to pH 2 by addition of 2N aqueous
hydrochloric acid and extracted three times with ethylacetate. The combined organic
phases were dried over magnesium sulphate and concentrated in vacuo to give 517
mg of the desired alcohol.

The N-protected alcohol was dissolved in methanol (2 mL) and 14.6 mg of palladium
on charcoal (10%) were added. The mixture was stirred under a hydrogen atmosphere
until conversion was complete. The catalyst was filtered off and the reaction mixture
was evaporated to dryness to give 370 mg of the title compound as mixture of
diastereomers. R; = 0.36 min, 0.60 min (Method B). Detected mass: 242.3 (M+H").

d) 1-[4-(1-Benzyloxy-7-chloro-isoquinolin-6-yloxy)-1-(tetrahydro-pyran-4-yl)-
cyclohexyl]-propylamine (8 and 9)

\/\NH

To a suspension of sodium hydride (60%, 167 mg, 4.17 mmol, 3 eq.) in dimethyl

OBn

acetamide (8 mL) was added a solution of 4-(1-aminopropyl)-4-(tetrahydropyran-4-yl)-
cyclohexanol (7, 369 mg, 1.563 mmol, 1.1 eq.) in dimethyl acetamide (8 mL). After
stirring for 60 min at room temperature a solution of 1-benzyloxy-7-chloro-6-fluoro-
isoquinoline (1, 400 mg, 1.39 mmol) in dimethyl acetamide (8 mL) was added and
stirring was continued first at room temperature, then at 50 °C until the reaction went to
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2009/ 156099PCT/ EP2009/ 004420

completion. The reaction was quenched by addition of water (30 mL) and the reaction
mixture was extracted three times with a mixture of dichloromethane and 2-propanol
(3:1). The combined organic layers were evaporated, and the obtained crude product
was purified by flash chromatography (SiO,, 0% — 30% methanol in dichloromethane)
to yield 83 mg (earlier eluting isomer 1, 8) and 48 mg (later eluting isomer 2, 9) of the
pure diastereocisomers as racemates respectively. The relative stereochemistry was
not assigned. Additionally, 166 mg of the product as a diastereomeric mixture could be
isolated. Ry = 0.92 min (8), 0.93 min (9) (Method B). Detected mass: 419.4 (M+H").

e) 6-[4-(1-Aminopropyl)-4-(tetrahydropyran-4-yl)-cyclohexyloxy]-7-chloro-2H-

isoquinolin-1-one (Example 1 and 2)

o o!
HN HN
C * cl
o NH, o NH,

A solution of 1-[4-(1-benzyloxy-7-chloro-isoquinolin-6-yloxy)-1-(tetrahydropyran-4-yl)-

cyclohexyl]-propylamine (8, 83 mg, 0.16 mmol) in 2-propanol (1 mL) was treated with
2N aqueous hydrochloric acid (0.5 mL) and stirred at room temperature until complete
conversion was observed. The reaction mixture was evaporated and lyophilized from
water twice to give 68 mg of the title compound (Example 1) as its hydrochloride. Ry =
2.40 min (Method A). Detected mass: 419.4 (M+H™).

45 mg of the second diastereomer (Example 2) could be synthesized from 48 mg of 9
following the same procedure. R; = 2.40 min (Method A). Detected mass: 419.4

(M+H"). The relative stereochemistry was not assigned.

The following products were synthesized as racemic hydrochlorides in a similar fashion
as described for the synthesis of Example 1 starting from the respective aminoalcohols
(prepared following the procedure described for the synthesis of 7) and 1-benzyloxy-7-
chloro-6-fluoro-isoquinoline (1). If the diastereoisomers could not be separated on an
earlier stage of the synthesis, the deprotected products were purified by preparative
HPLC and lyophilized from 1N HCI and water, subsequently.
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[min]

17

2 6-[4-(Amino-
cyclopropyl-
methyl)-4-
cyclopropylmethyl-
cyclohexyloxy]-7-
chloro-2H-
isoquinolin-1-one

4012 (266 |C
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I
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oL

Z Z
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6-[4-(1-Amino-2-
methyl-propyl)-4-
cyclopropylmethyl-
cyclohexyloxy]-7-
chloro-2H-
isoquinolin-1-one

403.2 | 250, (A

2.55

19
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Z
I
N
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1 6-[4-(1-Amino-
propyl)-4-
isopropoxymethyl-
cyclohexyloxyl]-7-
chloro-2H-
isoquinolin-1-one

407.2 | 256 |A

20

T
Qe

SoREss

Z
I

N

j

2 6-[4-(1-Amino-
propyl)-4-
isopropoxymethyl-
cyclohexyloxy]-7-
chiloro-2H-
isoquinolin-1-one

407.2 (270 |A

o)

21

I
Q

N

1 6-[4-(1-Amino-
ethyl)-4-cyclobutyl-
cyclohexyloxy]-7-
chloro-2H-
isoquinolin-1-one

375.2 246 [ A

22

I
)

=z Z
o=§ \\; ozé \§
o

1 6-[4-(1-Amino-
propyl)-4-
cyclobutyl-
cyclohexyloxy]-7-
chloro-2H-
isoquinolin-1-one

389.2 |257 |A




Ci S-644-(1- Am no-butyl)-
7-chl or o- 2Hi soqui nol i n- 1-

et hyl - cycl ohexyl

4-

I sopropyl cycl ohexyl oxy] -
one 391.1 1.12 B 36 / HN 5
wW@2009/154829 3 ci s- 644-(1- Am no-butyl)-4-

PCT/EP2009/004420

oxy] - 7- met hyl - 2H-i soqui nol i n- 1- one

357.2 1.08 B 37/ HNo 5 0.\ NH2 3 cis-644-(1-
Ani no- et hyl ) -4- et hyl - cycl olédxyl
oxy] - 7- met hyl 2H i soqui nol i nl1l-one 329.2 0.98 B

Ex.
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Product

Iso-
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[M+H'] | R/

[min]

23

o) NH,

2

6-[4-(1-Amino-
propyl)-4-
cyclobutyl-
cyclohexyloxy]-7-
chloro-2H-
isoquinolin-1-one

389.2 |288 (A

24

NH,

6-[4-(1-Amino-
propyl)-4-
cyclopentyl-
cyclohexyloxy]-7-
chloro-2H-
isoquinolin-1-one

4032 |288 |A

25

NH

6-[4-(Amino-
phenyl-methyl)-4-
cyclopentyl-
cyclohexyloxy]-7-
chloro-2H-
isoquinolin-1-one

451.2, | 2.87 |A
434.2
[M-

NH;+H

Preparation of 4-(1-Amino-propyl)-4-benzyl-cyclohexanol (13 and 14)

a) [1-(1-Benzyl-4-oxo-cyclohexyl)-propyl]-carbamic acid tert-butyl ester (10)

Ao
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WD 2009/ 156099PCT/ EP2009/ 004420 75 EX.- No. Product
Bui | di ng bl ock Chemical Nanme [MtHl Rt/ [m n] Method 38

WO 2009/1560MH2 HNOL1 ci 4 cis-644-(1- Am no- propyl PEHEP2009/004420
butyl - cycl ohexyl oxy] - 7-chl oro-2H soqui nolin-1- one
391.2 1.10 B 39/ :\/ el.NH2 o HN14101 ci 2
Cci s- 644-(1- Ani no-propyl)-468putyl -

1 g of 8-Benzyl-1,4-dioxa-spiro[4.5]decane-8-carbonitrile, prepared from 1,4-dioxa-
spiro[4.5]decane-8-carbonitrile and benzyl bromide in a similar fashion as described for
5, was dissolved in 6 mL of a 1M solution of ethyl magnesium chloride in diethylether.
The mixture was heated to reflux for two days. The mixture was cooled to room
temperature, diluted by addition of 100 mL of methyl tert. butyl ether and 2 mL of
saturated sodium sulphate solution was added. The mixture was filtered over celite
and the precipitate was washed with methyl tert. butyl ether. The mixture was
evaporated and the residue taken up in 30 mL of ethanol.

189 mg of sodium borohydride was added and the mixture was allowed to stir until
conversion was complete. The mixture was evaporated and taken up in 100 mL of
ethyl acetate. The organic layer was extracted with dilute hydrochloric acid. When
deketalization was complete, the aqueous layer was adjusted 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.

2.05 g of di tert. butyl dicarbonate and 1.2 g of triethylamine were added and the
mixture was allowed to stir for two days. The mixture was washed with 1N sodium
hydroxide, 1N hydrochloric acid, water and brine, dried over sodium sulphate and
evaporated to dryness. The remaining oil was chromatographed to give 286 mg of the
desired product. R; = 3.57 min (Method A). Detected mass: 290.2 (M-tert.butyl+H").

b) [1-(1-Benzyl-4-hydroxy-cyclohexyl)-propyl]-carbamic acid tert-butyl ester (11 and 12)

OH
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cycl ohexyl oxy] - 4-benzyl-7- chl oro-2Hi soqui nolin-1-

one 481.3 1.25 B 49 .."0.1H2 ,..... 400 HN 37
WQ@R®WIBIAIY 1- Am no- propyl)-4- ethyl- cycl ohexyP@KEP2009/004420
7- met hoxy- 2Hi soqui nolin-1- one 359.2 1.25 G50/ 1. HN

NH 2 33 cis-644-(1- Am no-propyl)-4- ethyl-
cycl ohexyl oxy] - 7-fl uoro- 2HBSoqui nol i n- 1- one 347.2
1.25 G 51

280 mg of 10 were dissolved in 10 mL of ethanol and 34 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 the crude
product, that was purified by silica gel chromatography (heptanes:ethyl acetate) to give
86 mg of isomer 1 (11) and 105 mg of isomer 2 (12). The relative stereochemistry was
not assigned. Ry = 1.61 min (11), 1.57 min (12) (Method B). Detected mass: 274.2
(M+H").

c¢) 4-(1-Amino-propyl)-4-benzyl-cyclohexanol (13 and 14)

OH

86 mg of 11 were dissolved in 2 mL of isopropanol and 1 mL of 6M hydrochloric acid in
isopropanol was added. The mixture was allowed to stir overnight, then water was
added and isopropanol was removed in vacuo. The mixture was lyophilized from water
three times to give 66 mg of 13 as the hydrochloride. The relative stereochemistry was
not assigned. R; = 2.34 min (Method A). Detected mass: 248.2 (M+H").

The other isomer (14) was prepared accordingly, starting from 12. R; = 2.34 min
(Method A). Detected mass: 248.2 (M+H™).

The following products were synthesized as hydrochlorides in a similar fashion as
described for the synthesis of Example 1 (Step d and e) starting from the respective
aminoalcohols (prepared following the procedure described for the synthesis of 13 and
14) and a suitably protected 7-chloro-6-fluoro-isoquinoline. If the diastereoisomers

could not be separated at an earlier stage of the synthesis, the deprotected products
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et hyl - cycl ohexyl oxyl -

WOoreaobst5602H soqui nol i n-1-
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26

6-[4-(1-Amino- 3492 (276
propyl)-4-
methyl-
cyclohexyloxy)-
7-chloro-2H-
isoquinolin-1-
one

27

0
Ci
NH

N

6-[4-(1-Amino- 3493 | 2.77
propyl)-4-
methyl-
cyclohexyloxy}-
7-chloro-2H-
isoquinolin-1-
one

28

6-[4-(1-Amino- 391.3 (273
propyl)-4-
isobutyl-
cyclohexyloxy]-
7-chloro-2H-
isoquinolin-1-
one

29

6-[4-(1-Amino- 391.2 | 2.67
propyl)-4-
isobutyl-
cyclohexyloxy]-
7-chloro-2H-
isoquinolin-1-
one

30

NH,

6-[4-(1-Amino- 425.2 | 3.20
propyl)-4-benzyl-
cyclohexyloxy]-
7-chloro-2H-
isoquinolin-1-

one

31

NH

6-[4-(1-Amino- 4251 |[2.76
propyl)-4-benzyi-
cyclohexyloxy]-
7-chloro-2H-
isoquinolin-1-

one
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[MA-H+] Rt/ [min] Method 53 Cts1H2 N O O 26
cis-1-[4-(5,7- Dinethyl- isoquinolin-6-

W@ k@At56099 et hyl - cycl ohexygpropyl am ne 341. 2 1PQI/EP20891004420
2 HM0 0 36 cis-6-[4-(1- Am no-propyl)-4- ethyl-
cycl ohexyl oxy] - 5, 7-di net hyl- 2Hi soqui nol i n-1- one
357.3 1.29 G55 NH2 N 0 27 ¢éils-1-[1- Et hyl - 4-
(7-fluoroisoquinolin-6- yloxy)-

Alternative preparation of Example 26: 6-[4-(1-Amino-propyl)-4-methyl-cyclohexyloxy]-

7-chloro-2H-isoquinolin-1-one

a) 1-Methyl-4-oxo-cyclohexanecarbonitrile (15)

N
4

0]
5 g of 8-Methyl-1,4-dioxa-spiro[4.5]decane-8-carbonitrile, prepared from 1,4-dioxa-
spiro[4.5]decane-8-carbonitrile and methyl iodide in a similar fashion as described for
5, were dissolved in 100 mL of acetone. 25 mL of 1N HCI were added and the mixture
was allowed to stir until conversion was complete. Additional conc. HCl was added
over the course of the reaction. The mixture was neutralized by addition of saturated
sodium bicarbonate solution and extracted three times with ethyl acetate.
The combined organic layer was washed with brine, dried over sodium sulphate and
evaporated to dryness. The crude material was purified by silica gel filtration to give
3.75 g of the desired product.
Alternatively the compound could be obtained by heating 14.2 g of 8-methyl-1,4-dioxa-
spiro[4.5]decane-8-carbonitrile in 190 mL of 80% acetic acid under reflux until
conversion was complete. The mixture was cooled and poured onto 1.2 L of cold,
saturated sodium bicarbonate solution. 600 mL of brine were added and the mixture
was extracted several times with ethyl acetate. The combined ethyl acetate layers
were washed with brine, dried over magnesium sulphate and evaporated. The residue
was taken up in water and acetonitrile and lyophilized to give 6.75 g of the desired
product, that could be directely used in further conversions.
Rt = 0.63 min (Method B). Detected mass: 138.2 (M+H").

b) cis-4-Hydroxy-1-methyl-cyclohexanecarbonitrile (16)
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cycl ohexygpropylamne 331.2 1.17 G56 .)"'?iFi2 0O NO 3
cis-1-[1-Ethyl-4- (7-methylisoquinolin-6- yloxy)-

W@ yBhok®syq - propylam ne 327.2 1.19 G 57 N 0 PTRERH09/004420
cis-1-[1-Ethyl-4- (7-fluoro-5- nethyl- isoquinolin-6-
Yl oxY) - cycl ohexygpr opyl am 92 345.2 1.13 G Exanple
58:

ci s-644-(1- Am no- propyl) - 4- net hoxy- cycl ohexyl oxy] - 7-ch

| or o- 2Hi soqui nol i n-1-one WO

2009/ 156099PCT/ EP2009/ 004420 ZN

OH

1 g of 15 were dissolved in 50 mL of ethanol and 303 mg of sodium borohydride were

added portionswise at -65°C. The mixture was allowed to stir until conversion was
complete, 150 mL of water were added and pH was adjusted to 2 by addition of 2N
hydrochloric acid. The aqueous layer was extracted three times with ethly acetate, the
combined organic layers were washed with brine, dried over sodium sulphate and
evaporated. The residue was purified by silica gel chromatography to give 840 mg of
16 as a single isomer. Ry = 0.70 min (Method B). Detected mass: 140.1 (M+H").

c) cis-4-(1-Amino-propyl)-4-methyl-cyclohexanol (17)

400 mg of 16 was dissolved in 6 mL of a 3M solution of ethyl magnesium chloride in
diethylether and heated under reflux for 4h. The mixture was cooled to room
temperature, diluted by addition of 200 mL of THF and filtered over celite. The filter
cake was washed with THF. The mixture was evaporated and the residue taken up in
50 mL of ethanol. 217 mg of sodium borohydride was added and the mixture was
allowed to stir until conversion was complete. The mixture was evaporated and taken
up in 50 mL of 1N HCI. The aqueous layer was extracted with ethyl acetate and the
ethyl acetate layer extracted with 30 mL of 1N HCI. The combined aqueous layer was
adjusted to alkaline pH by addition of 5M sodium hydroxide solution and extracted
twice with methyl tert. butyl ether. The combined ether layers were washed with brine,
dried over sodium sulphate and evaporated to dryness to give 225 mg of 17. Ry= 0.47
min (Method B). Detected mass: 172.2 (M+H").
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a) (4, 4-Di net hoxy-cycl ohexyl oxynet hyl ) - benzene (38)
5.29 nL of trinethyl orthoformate and 32 ng of
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one described for the synthesis of (46) and 450 ng
(15.0 mmol) of sodium hydride (80%in mneral oil). Rt
= 0.76 min (Method P). Deteéfed mass: 377.4 (M-H+).
15b)
Ci s-614-( 1- Am no- propyl) - 4- et hyl - cycl ohexyl oxy] - 7-chl o

a) (4,4-Didthaggcyaiohexyldayonethybemabae338) 1. 25 g of
Ci s-644-(1- Am no-propyl) - 4- et hyl -cycl ohexyl oxy] -7-chl o
ro-2H i soqui noli n-1- one (Exanple 34) were synthesized
as hydrochloride in a sidgnilg_fashion as described 20
for the alternative synthggis of Exanple 1 (Step e)
starting from1l.47 g of 44- (7-
chl or o- 1- met hoxy-i soqui 6-yl oxy) - 1-et hyl - cycl ohex
yl Fpropyl am ne (48). Rt 3 Met hod C).
Detected mass: 363.2 (M
2009/ 156099PCT/ EP2009/ 0044 3 e/)foll ow ng products
wer e synt hesi zed as hydrochlorides in a simlar
fashion as described for the alternative synthesis of
Exanple 1 (Step d and e) starting fromthe respective
am noal cohol s (prepared foll ow ng the procedure
descri bed for the synthesis of 46) and a suitably

5.29 rﬁLQif@r%éﬂwy@éﬁh@fd?rﬁai@%HU"Bﬁ mideof ;ﬂ?luerwf.uﬁ’érﬂd lé‘étdhweae added to

Chem cal

a soltglpnm4 b@lzylwy\p}g:lqh@(am%le[m Lref-drg ineethanakamng the mixture was
stlrretggﬁr%ﬁaﬂtcﬁ{ﬁ Irrﬂ_h Sf(gét?])rqtkd aqu%lalug %dm %?%bg%fenso]lutl&pgnd 20mL

of dichloromethane were added, the aqueous layer was extracted several times with

dichloromethane and the combined organic layers were dried and evaporated to
dryness to yield 1.50 g of the desired product, which was used without further

purification.

b) 4-Benzyloxy-1-methoxy-cyclohexanecarbonitrile (39)

1.5 g of (4,4-Dimethoxy-cyclohexyloxymethyl)-benzene (38) were dissolved in 20 mL
of dry dichloromethane and cooled to 0°C. 3.05 mL of trimethylsilyl cyanide were
added dropwise and after stirring for 2 minutes, 1.31 mL of trimethylsilyl
trifluoromethansulfonate were added dropwise. The mixture was stirred at 0°C for 2h,
then 20 mL of saturated aqueous sodium bicarbonate solution were added dropwise.
Phases were separated and the aqueous layer was extracted several times with

dichloromethane.The combined organic layer was dried and evaporated to dryness to
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437.2 2.14 H 78

give 1.5 g of crude product, that was purified by silica gel chromatography to give 1.3 g
of the desired compound as a cis-trans-mixture. R;= 4.68 min (Method D). Detected
mass: 246.1 (M+H").

c) 1-(4-Benzyloxy-1-methoxy-cyclohexyl)-propylamine (40)

00—

L0

Under argon, 1.2 g of 39 were dissolved in 60 mL of absolute toluene. Then, 2.9 mL of
ethylmagnesium bromide (3M in diethylether) were added dropwise. The mixture was
allowed to warm to room temperature. After conversion was complete, the reaction
mixture was cooled to 5°C and 2 mL of dry ethanol were added. The mixture was
filtered over celite and the filter cake was washed with tetrahydrofuran. Volatiles were
removed in vacuo, the residue was dissolved in 20 mL of dry ethanol, 331 mg of
sodium borohydride were added and the mixture was stirred for 2h at 0°C. The mixture
was evaporated, 20 mL of methyl tert.butyl ether and 20 mL of water were added and
1N aqueous hydrochloric acid was added dropwise until gas evolution ceased. The
organic layer was separated, washed with brine, dried and evaporated to give 1g of the
desired product as a cis/trans mixture. R;= 0.96/0.99 min (Method M). Detected mass:
278.3 (M+H").

d) 4-(1-Amino-propyl)-4-methoxy-cyclohexanol (41)
NH,
O0—

OH

35 mL of ammonia were condensed into a Schlenk flask,.cooled in a dryice-
isopropanol bath. 170 mg of sodium were dissolved and 1.1 g of 40, dissolved in 3 mL
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65 HN o 10 O ci NH2 4 cis-6-[4-(1-

Am no- 2- net hyl propyl) - 4- cycl ohexyl cycl ohexyl oxy] -

7-chl or o- 2H soqui nol i n-1- orf® 417.2 1.99 K WD

2009/ 156099PCT/ EP2009/ 004420

of dry tetrahydrofurane, were added. After complete conversion, the reaction was
quenched by addition of methanol and the mixture was warmed to room temperature.
The solvents were evaporated and the crude material was taken up in methanol and
dilute hydrochloric acid and evaporated several times to give 1.19 g of crude product
as a cis/trans mixture, which was used directely in the next step, Ry= 0.10 min (Method
P). Detected mass: 188.1 (M+H").

e) 1-[4-(7-Chloro-1-methoxy-isoquinolin-6-yloxy)-1-methoxy-cyclohexyl}-propylamine
(42 and 43)
o

= / = /
@) 0
N N >
N cl N cl L
NH NH
ONG 2 ONQ —~ "NH,
42 43

650 mg of 41 were dissolved in 40 mL of dry dimethyl acetamide. The mixture was
cooled to 0°C and 369 mg of sodium hydride (60% in mineral oil) were added. After
stirring for 10 minutes, 536 mg of 7-chloro-6-fluoro-1-methoxy-isoquinoline (4) were
added and the mixture was heated to 50°C. Stirring was continued first at room
temperature until the reaction went to completion, small additional amounts of
isoquinoline were added, if necessessary. The mixture was cooled to room
temperature and 50 mL of water and 50 mL of dichloromethane:isopropanol (3:1) were
added. The organic layer was washed twice with water, dried over sodium sulphate
and evaporated.The obtained crude product was purified by flash chromatography to
yield 100 mg of 42, 330 mg of 43 and 130 mg of a mixture of the two. 42: R; = 1.03 min
(Method M). Detected mass: 379.2 (M+H"). 43: Ry = 1.04 min (Method M). Detected
mass: 379.2 (M+H").

f) cis-6-[4-(1-Amino-propyl)-4-methoxy-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one
(Example 58)
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A solution of 100 mg of 42 was dissolved in 8 mL of 2-propanol / 1N aqueous
hydrochloric acid (1:1) and heated in the microwave oven for 10 min at 120 °C. The
reaction mixture was evaporated and lyophilized from water twice to give 100 mg of
the title compound (Example 58) as its hydrochloride. R; = 1.24 min (Method G).
Detected mass: 365.2 (M+H").

Example 59: trans-6-[4-(1-Amino-propyl)-4-methoxy-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one

2
HN

Cl

@)
trans-6-[4-(1-Amino-propyl)-4-methoxy-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one
(Example 59) was obtained from 43 by a similar reaction as described for Example 58.
R: = 1.22 min (Method G). Detected mass: 365.2 (M+H").

Example 60: 6-[4-(1-Amino-propyl)-4-ethoxy-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-
one
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4- (tetrahydropyran-4- yl net hyl)- cycl ohexyl oxy] -

wQ 20185009 2H soqui nol in-1- one 433.2 1.74 K 68PEINER2099/004420
ci * If NH2 4 cis-644-(Am no- cycl opropyl net hyl) - 4-
(tetrahydropyran-4- ylnmethyl)- cycl ohexyl oxy] -
7-chl oro- 2Hi soqui nolin-1- offd 445.2 1.76 K 69 HN 0 1.1

NH

2

\/O

HN
Cl

o)
6-[4-(1-Amino-propyl)-4-ethoxy-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one (Example
60) was obtained following a similar reaction sequence as described for synthesis of
Example 58, starting from 4-benzyloxy cyclohexanone and using triethyl orthoformiate
instead of trimethyl orthoformiate in step a. In this case, the isomers could not be
separated at the protected stage, the product was obtained as a cis/trans mixture. R; =
1.27 min (Method G). Detected mass: 379.2 (M+H").

Alternative Preparation of Example 1: cis-6-[4-(1-amino-propyl)-4-(tetrahydropyran-4-
yl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one

a) 4-Oxo-1-(tetrahydro-pyran-4-yl)-cyclohexanecarbonitrile (44)

0

N
AN

o
A solution of 10.3 g (40.8 mmol) of 8-(tetrahydropyran-4-yl)-1,4-dioxa-

spiro[4.5]decane-8-carbonitrile (5) in a mixture of 90 mL of acetic acid and 18 mL of
water was heated at 100 °C for 24h. The mixture was cooled to room temperature and
slowly poured onto 1.2 L of cold saturated aqueous sodium bicarbonate solution. The
mixture was diluted with 600 mL of brine and extracted six times with methyl-tert-butyl
ether. The combined organic phases were washed with water and brine, dried over
magnesium sulphate, filtered and concentrated in vacuo. The residue was lyophilized
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from acetonitrile and water, taken up in water and lyophilized again to give 5.95 g of
the ketone, which was used directly in the next step. Ry = 0.82 min (Method O).
Detected mass: 208.1 (M+H").

b) cis-4-(tert-Butyl-dimethyl-silanyloxy)-1-(tetrahydro-pyran-4-yl)-cyclohexane-
carbonitrile (45)

0
si

5.95 g (28.7 mmol) of the ketone 44 were dissolved in 85 mL of absolute ethanol,
cooled to -70 °C and 1.20 g (31.6 mmol) of sodium borohydride were added
portionwise. The reaction mixture was allowed to slowly warm to room temperature
and was stirred fo 17h. After the reaction went to completion, the reaction mixture was
diluted with 150 mL of water, the pH was adjusted to pH 2 with 2N aqueous
hydrochloric acid and the mixture was extracted three times with ethyl acetate. The
combined organic phases were washed with brine, dried over magnesium sulphate,
filtered and concentrated in vacuo to give 4.5 g of the alcohol which was used directly
in the next step.

3.00 g (14.3 mmol) of the alcohol were dissolved in 15 mL of absolute
dichloromethane, cooled to 0 °C and treated with 4.17 mL (3.84 g, 35.8 mmol) of 2,6-
lutidine and 3.95 mL (4.55 g, 17.2 mmol) of tert.-butyldimethylsilyl-
trifluoromethansulfonate. The mixture was stirred at room temperature overnight. The
reaction mixture was diluted with 50 mL of dichloromethane, washed twice with 50 mL
of water, twice with 0.1N hydrochloric acid (50 mL each), twice with saturated aq.
sodium bicarbonate solution and once with 50 mL of brine, dried over magnesium

sulphate, evaporated to dryness and purified by silica gel chromatography
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(heptanes:ethylacetate) to give 2.12 g of the desired product. R;= 1.21 min (Method
P). Detected mass: 324.4 (M+H").

¢) cis-4-(1-Aminopropyl)-4-(tetrahydropyran-4-yl)-cyclohexanol (46)

O

NH,

OH
Under argon, 400 mg (1.24 mmol) of 4-(tert-butyl-dimethyl-silanyloxy)-1-(tetrahydro-

pyran-4-yl)-cyclohexane-carbonitrile (45) were dissolved in 0.5 mL of absolute toluene.
Then, 618 pL (1.85 mmol) of ethylmagnesium bromide (3M in diethylether) were added
dropwise and the reaction mixture was heated to 90 °C. After 16h, an additional 200 uL
of ethylmagnesium bromide (3M in diethylether) were added and stirring was
continued until the reaction went to completion. The reaction mixture was cooled to
room temperature and 3 mL of dry methanol were added. After a period of 10 min,

93.1 mg (2.46 mmol) of sodium borohydride were added and the mixture was stirred
for 16h at room temperature. The reaction was quenched by addition of 50 mL of 1M
aqueous sodium hydroxide solution and extracted twice with diethylether (60 mL
each).

The combined organic phases were treated with 120 mL of 2N aqueous hydrochloric
acid. The biphasic system was stirred vigourously at room temperature for 18h. The
phases were separated, and the organic phase was extracted with 60 mL of 2N
aqueous hydrochloric acid. The combined aqueous layer was washed with 50 mL of
ethyl acetate, adjusted to pH 12 by addition of 5N sodium hydroxide solution and
extracted twice with a 3:1 mixture of dichloromethane and 2-propanol (80 mL each).
The combined organic layers were evaporated to give 115 mg of the desired product,
which was used directly in the next step. Ry= 0.65 min (Method O). Detected mass:
242.2 (M+H").
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d) cis-1-[4-(7-Chloro-1-methoxy-isoquinolin-6-yloxy)-1-(tetrahydro-pyran-4-yl)-
cyclohexyl]-propylamine (47)

-

N

0

To a suspension of sodium hydride (60%, 369 mg, 9.22 mmol, 3 eq.) in dimethyl
acetamide (8 mL) was added a solution of cis-4-(1-aminopropyl)-4-(tetrahydropyran-4-
yl)-cyclohexanol (46, 619 mg, 3.38 mmol, 1.1 eq.) in dimethyl acetamide (8 mL). After
stirring for 60 min at room temperature a solution of 1-methoxy-7-chloro-6-fluoro-
isoquinoline (4, 650 mg, 3.07 mmol) in dimethyl acetamide (8 mL) was added and
stirring was continued at room temperature until the reaction went to completion. The
reaction was concentrated in vacuo and quenched by addition of water (50 mL). The
reaction mixture was extracted three times with 50 mL of a mixture of dichloromethane
and 2-propanol (3:1). The combined organic layers were evaporated, and the obtained
crude product was purified by flash chromatography (SiO2, 0% — 30% methanol in
dichloromethane) to yield 701 mg of 47 as racemate. R; = 0.74 min (Method P).
Detected mass: 433.3 (M+H").

e) cis-6-[4-(1-Aminopropyl)-4-(tetrahydropyran-4-yl)-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one (Example 1)
=

HN

O
A solution of 1-[cis4-(7-chloro-1-methoxy-isoquinolin-6-yloxy)-1-(tetrahydro-pyran-4-
yl)-cyclohexyl]-propylamine (47, 701 mg,1.62 mmol) in 2-propanol (2 mL) was treated
with 1N aqueous hydrochloric acid (2 mL) and heated in the microwave, first for 20 min
at 100 °C, then for 5 min at 120 °C when complete conversion was observed. The
reaction mixture was evaporated and lyophilized from water twice to give 653 mg of
the title compound (Example 1) as its hydrochloride. R; = 2.34 min (Method C).
Detected mass: 419.2 (M+H").
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4 cis-6-[4-(1- Am no-propyly
4- cycl opr opyl cycl ohexyl oxy] - 7-chl or o- 2Hi soqui nol i n- 1-
WQR®IBIHIP 1.73 N 75 HNO C o O1 411111 NH2 BCT/EP2009/004420

Ci s-6-[4-(Am no- cycl opropyl net hyl) - 4-

cycl opropyl cycl ohexyl oxy] - 7-chl oro- 2Hi soqui nol i n-1-

one 387.2 1.76 N 76 HN401 cBS oNH2 4 cis-6-[4-(1-

Am no- propyl)- 4-(tetrahydrothiopyran-4-yl)-

cycl ohexyl oxy] - 7-chl oro-2Hi soqui nolin-1- one 434.2
Alternativd prepatation of Example 34: cis-6-[4-(1-Amino-propyl)-4-ethyl-

cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one

a) cis-1-[4-(7-Chloro-1-methoxy-isoquinolin-6-yloxy)-1-ethyl-cyclohexyl]-propylamine
(48)

Following the procedure described for the alternative synthesis of Example 1 (Step d),
1.47 g of (48) were synthesized starting from 1.16 g (6.50 mmol) of 7-chloro-6-fluoro-1-
methoxy-isoquinoline, 927 mg (5.0 mmol) of cis-4-(1-amino-propyl)-4-ethyl-
cyclohexanol (prepared from 8-ethyl-1,4-dioxa-spiro[4.5]decane-8-carbonitrile and
ethylmagnesium bromide using a protocol similar to the one described for the
synthesis of (46) and 450 mg (15.0 mmol) of sodium hydride (80% in mineral oil). R; =
0.76 min (Method P). Detected mass: 377.4 (M+H").

b) cis-6-[4-(1-Amino-propyl)-4-ethyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one
(Example 34)

HN

1.25 g of cis-6-[4-(1-Amino-propyl)-4-ethyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-
one (Example 34) were synthesized as hydrochloride in a similar fashion as described
for the alternative synthesis of Example 1 (Step e) starting from 1.47 g of cis-1-[4-(7-
chloro-1-methoxy-isoquinolin-6-yloxy)-1-ethyl-cyclohexyl}-propylamine (48). R; = 2.43
min (Method C). Detected mass: 363.2 (M+H").



HNO C NH2 4 cis-6-[4-(1- Am no-ethyl)-4- propyl -

cycl ohexyl oxy] - 7-chl oro- 2Hi soqui noli n-1- one 363.3
WQ@2e08/186099\0 2009/ 156099PCT/ EP2009/ 004420 89 EXPET/EP2009/004420

Product Buil di ng bl ock Chem cal Name [ MrH+] Rt/ [m n]

Meth-od 78 / HN O NH2 33 cis-6-[4-(1- Am no-ethyl)-4-

et hyl - cycl ohexyl oxyl 7-f 1 uoB6- 2Hi soqui nol i n-1- one

333.3 1.19

The following products were synthesized as hydrochlorides in a similar fashion as
described for the alternative synthesis of Example 1 (Step d and e) starting from the

respective aminoalcohols (prepared following the procedure described for the

synthesis of 46) and a suitably protected 6-fluoro-isoquinoline.

Ex.- | Product Building | Chemical [M+H"] | RY/ Meth-
No. block Name [min} | od

61

N

1 cis-6-[4-(1- 363.2 |1.76 (N
Amino-butyl)-4-
methyl-
cyclohexyloxy]-
7-chloro-2H-
isoquinolin-1-
one

62

NH

N

) 1 cis-6-[4-(Amino- | 397.2 | 242 (A
phenyl-methyl)-
cl 4-methyl-
cyclohexyloxy]-
NH 7-chloro-2H-
isoquinolin-1-
one

63 1 cis-6-[4-(Amino- | 437.2 | 214 |H
o phenyl-methyl)-
4-cyclopropyl
cl methyl-

NH cyclohexyloxy}-
7-chloro-2H-
isoquinolin-1-
one

N

64

1 cis-6-[4-(1- 4172 (192 |J

o Amino-3-methyl-

butyl)-4-
cl cyclopropylmeth

NH yl-cyclo
2 hexyloxy]-7-
chloro-2H-
isoquinolin-1-

one

65 y o 4 cis-6-[4-(1- 4172 (199 | K
Amino-2-methyl-
HN cl propyt)-4-
0 cyclohexyl-

cyclohexyloxy}-
7-chloro-2H-

isoquinolin-1-
one




J 79 HN NH2 34 cis-6-[4-(1- Am no-ethyl)-4- ethyl-

cycl ohexyl oxy] - 7-fluoro-5- nethyl-2H soqui nolin-1-
W@r@I3HPIB 1.24 G 80 NO NH2 25 ci s-1-[ 1- Et hyl PAF/EP2009/004420

(7-fluoro-5- nethyl- isoquinolin-6- yloxy)-

cycl ohexyl]- ethyl am ne 331.8; 0.80 M81 lei HNlei C

Ex.- | Product Building | Chemical [M+H]1 | R/ | Meth-
No. block Name [min} | od

66 4 cis-6-[4-(1- 4451 (191 | K
CF; Amino-propyl)-
4-(4,4,4-

NH, trifluoro-butyl)-
cyclohexyloxy}-
7-chloro-2H-

isoquinolin-1-

one

z
o:; \\;
@) o]

67 o 4 cis-6-[4-(1- 4332 (174 | K
Amino-propyl)-
4-(tetrahydro-
pyran-4-
ylmethyl)-
NH cyclohexyloxy]-
2 7-chloro-2H-
isoquinolin-1-
one

2
O:z/ \;
o O

68 o 4 cis-6-[4-(Amino- [ 4452 (176 | K
cyclopropyl-
methyl)-4-
(tetrahydro-
pyran-4-

NH ylmethyl)-
cyclohexyloxy}]-
7-chloro-2H-
isoquinolin-1-
one

Z
022/ \;
o ol

69 cis-6-[4-(Amino- | 361.2 [1.73 | K
cyclopropyl-
methyl)-4-
methyl-
cyclohexyloxy]-
7-chloro-2H-
isoquinolin-1-
one

I

Q O
4
NI
IN

70 cis-6-[4-(Amino- | 375.2 |1.74 | K
cyclopropyl-

methyl)-4-ethyl-
cyclohexyloxyl]-
7-chloro-2H-

isoquinolin-1-
one

N

Z >
08 o=: \;
@) O
Z g
D

71 cis-6-[4-(1- 3931 |1.78 | N
Amino-propyl)-
4-ethoxy methyl-
cyclohexyloxy]-
7-chloro-2H-

isoquinolin-1-

Z
o=§/ \;
@} O
.
H




NH2 2 cis-6-[4-(1- Am no-ethyl)-4-
cycl ohexyl oxyl - 4- benzyl- 7-

et hyl -

WA 3®92560912 G 82 N10 N H2 28 cis-114-(7-
Br onoi soqui nol i n-6- yl oxy) - 1-et hyl cycl ohexyl ] -
ethylamne 377.1 1.11 G 83 Nel
Met hyl - i soqui nol i n-6- yl oxyB81- et hyl cycl ohexyl ] -
ethylamne 313.2 1.10 G WO
2009/ 156099PCT/ EP2009/ 004420 90 Ex.- No.

chl or o- 2Hi soqui nol i n- 1-

one

PCT/EP2009/004420

N H2 30 cis-144-(7-

Ex.-
No.

Product

Building
block

Chemical

Name

[M+H']

Rd

[min]

Meth-
od

one

72

H

Z
O:Z, \;

c

N

cis-6-[4-(1-
Amino-ethyl)-4-
cyclopropyl-
cyclohexyloxy}-
7-chloro-2H-
isoquinolin-1-
one

361.2

1.65

73

O

H

4
o=§/ \?
o}

@] o]
(9] NI i

NH,

F;

cis-6-[4-(Amino-
cyclopropyl-

methyl)-4-(4,4,4-

trifluoro-butyl)-
cyclohexyloxy}-
7-chloro-2H-
isoquinolin-1-
one

457.2

1.89

74

H

C

NH

N

cis-6-[4-(1-
Amino-propyl)-
4-cyclopropyl-
cyclohexyloxy]-
7-chloro-2H-
isoquinolin-1-
one

375.2

1.73

75

H

4 P4

c

NH

cis-6-[4-(Amino-
cyclopropyl-
methyl)-4-
cyclopropyl-
cyclohexyloxy]-
7-chloro-2H-
isoquinolin-1-
one

387.2

1.76

76

H

Z
Ozé \;
®) O

9 O
192] N i

NH,

cis-6-[4-(1-
Amino-propyl)-
4-(tetrahydro-
thiopyran-4-yl)-
cyclohexyloxy}-
7-chloro-2H-
isoquinolin-1-
one

434.2

1.24

77

H

Z
ozé/ \;

Cc

NH

[\

cis-6-[4-(1-
Amino-ethyl)-4-
propyl-
cyclohexyloxy]-
7-chloro-2H-
isoquinolin-1-
one

363.3

2.48




Product Buil di ng bl ock Chem ca

[mn]
WO 2@gusae - | i ne ci s-144-(5- Chl oro-

Meth-od 84 CI N

NH2 5- Chl oro-

yl oxy) - 1- et hyl ecyt hcyl ol ahnell] -
Exanpl e 85:

ci s-7-Chl oro-6-{4-[1-(cycl o®8pyl net hyl -

Name [ M+l-1+] FR/

6-f | uor o-
i soqui nol i PICBEP2009/004420

333.2 1.12 G

-4-ethyl 5 cycl ohexyl oxy}-2Hi soqui nol i n-1-one

J

1.?11A 0 C

am no) - propyl |

100 nmg of Exanple 34 were di ssol ved in

1
Ex.- ce"tOELCtam d, 100 ny
No. 56pL of cycl opr opane car Hmiedkdeh

of nethanol, 69pL

of pg@

Mt ure was allowed to st

Bubes

ir for

Ia_m ne,

o

QRGRlar  si ¢

gl

yidemeer e added and

I-h-

A7m1nf

1
t[hn)

al
T

Meth-
od

t h
)

The resi dde

rynels.

th:e&[ﬂ (<1t-ure

A A LER ]

\333.3

1.19

react i ogrAmiapiettiyt)-4cofpl et i gn.

di | ut ed
e sol ut
di ssol v

ethylth 10 nlL of

i eynlohexyloxylapor at ed

etfluaro-20-
isoquinolin-1-
one

to

79

QIEEO ( k
=

HN

F

o) NH,

34

cis-6-[4-(1-
Amino-ethyl)-4-
ethyl-
cyclohexyloxy]-
7-fluoro-5-
methyl-2H-
isoquinolin-1-
one

347.3

1.24

80

Qﬁo
Z
N
X F
NH,

25

cis-1-[1-Ethyl-4-
(7-fluoro-5-
methyl-
isoquinolin-6-
yloxy)-
cyclohexyl]-
ethylamine

331.3

0.80

81

o
=
HN O
cl
0

NH

cis-6-[4-(1-
Amino-ethyl)-4-
ethyl-
cyclohexyloxy}-
4-benzyl-7-
chloro-2H-
isoquinolin-1-
one

439.2

1.42

82

0.
P
N
X Br
NH,

28

cis-1-[4-(7-
Bromo-
isoquinolin-6-
yloxy)-1-ethyl-
cyclohexyl]-
ethylamine

3771

1.1

83

o
~
L
NH,

30

cis-1-[4-(7-
Methyl-
isoquinolin-6-
yloxy)-1-ethyl-
cyclohexyl]-

ethylamine

313.2

1.10




15 nmL of saturated sodi um bi carbonate sol ution and
extracted with dichl oronet hane. The organic | ayer was
wa@izeeds@9er magnesi um sul phate, evapor ated andP€TEP2009/004420
crude material was purified by reversed-phase HPLC
(water:acetonitril) to yield 95 ng of the desired
product as trifluoroacetic &8id salt. Rt = 1.39 min
(Method G . Detected mass: 417.2 (MFH+). WO
2009/ 156099PCT/ EP2009/ 004420 91 The fol | owi ng exanpl es
e obtained in a simldr_fashilon as. describ fQn
Ex- g 20N 85, using Exanpl g Boudlggﬁd Falspect | 5@”'#1 R/ | Meth-
No. &l dehydes as starting nat/@ldckl S:| Nxme No. Product | [min] |od
] 40

Lde hvde Chem cal Nane I MeHEL IR T manl MNMat hod 86
A>3 ll‘, A~ A~ A TOTTITT OCT TUWATT IS L TVT L J LER\W | 1 TV, U LAYAY.] \™ AW

......

84 H' 40 @ o Benz- al dehy [de ci s-|6dstq{4¢5- 3332 (112 |G
Benzyl ant -4- et I’yéh- cg_cl aCidargt oXYy|
7N | nol i n- 1-CUN8 458oquirblins- G $7 H N-
NSO 6-fluoro- | yloxy)-1-ethyl-
. . cyclohexyl]-
NH, | 1SOQUINO | cthviamine

-line

Example 85: cis-7-Chloro-6-{4-[1-(cyclopropylmethyl-amino)-propyl]-4-ethyl-
5 cyclohexyloxy}-2H-isoquinolin-1-one

HN
Cl

O

100 mg of Example 34 were dissolved in 1.5 mL of methanol, 69yl of triethylamine,

10 143l of acetic acid, 100 mg of powdered molecular sieves and 56pL of cyclopropane
carboxaldehyde were added and the mixture was allowed to stir for 1h. 47 mg of
sodium cyanoborohydride were added and the mixture was stirred at 40°C until the
reaction went to completion. The reaction mixture was diluted with 10 mL of methanol,
fitered and the solution was evaporated to dryness. The residue was dissolved in 50

15  mL of saturated sodium bicarbonate solution and extracted with dichloromethane. The
organic layer was dried over magnesium sulphate, evaporated and the crude material
was purified by reversed-phase HPLC (water:acetonitril) to yield 95 mg of the desired
product as trifluoroacetic acid salt. Ry = 1.39 min (Method G). Detected mass: 417.2
(M+H").

20



10

HNAO o ci o !so- butyl ai de- hyde ci s-7-Chl oro-
6[ 4-ethyl-4- (1-isobutyl am no-propyl)-
wo eopehidoexyl oxy] 2H isoquinolin-1- one 419. 2 BECHEPIBOB®4420
HNHNO o ci o Buta- nal cis-644-(1-
But yl am nopropyl)-4- ethyl cycl ohexyl oxy]
-7-chl oro- 2Hi soqui nol i n-1- 8ie 419.2 1.40 G 5
Synt hesi s of
4-(1-Ami no-2, 2, 2-trifluoro-ethyl)-4-cycl opropyl net hyl -
The flloWing exantpled wéte abtaind@irhi IsirilfifagRioA-g8/déddtibedafer Example
1- (8-cycl opropyl net hyl- 1, 4- di oxa- spi roR4._5] dec- 8-
85, using Exampje Bdanshiedespeative aldehydes as starting materials:

Ex.-| Product Alde- | Chemical [M+H'] [R¢  |Method
No. hyde Name [min]
86 Benz- | cis-6-[4-(1- 4532 [144 |G

~ \/@
i H Benzylamino-
N
Q\[ aldehy | bropyi)-4-
= o
HN
cl

87

one
:‘:@ hyde cyclohexyloxy]
o}
one
=
N cyclohexyloxy]
cl -7-chloro-2H-

de ethyl-
cyclohexyloxy]
-7-chloro-2H-
o)
Iso- cis-7-Chloro- 419.2 1.41 G
-2H-
88 ~ Buta- | cis-6-[4-(1- 4192 |140 (G
0o isoquinolin-1-

isoquinolin-1-
~
HJ\ 6-[4-ethyl-4-
N butyl- | 4 isobutyl
= (o} alde- amino-propyl)-
HN
cl
isoquinolin-1-
. N nal Butylamino-
~ propyl)-4-
o} ethyl-
one

Synthesis of 4-(1-Amino-2,2,2-trifluoro-ethyl)-4-cyclopropylmethyl-cyclohexanol (21)

a) 2-Methyl-propane-2-sulfinic acid 1-(8-cyclopropylmethyl-1,4-dioxa-spiro[4.5]dec-8-
yl)-methylideneamide (19)
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WD 2009/ 156099PCT/ EP2009/ 004420 92 To a sol ution of

8-cycl opropyl net hyl-1, 4- di oxa- spi ro[ 4. 5] decane- 8- car bo
WmRa0e15@99 prepared from PCT/EP2009/004420

1, 4- di oxa-spiro[ 4. 5] decane-8-carbonitrile and

cycl opropyl methyl bromde in a simlar fashion as

described for 5, (3.00 g, 1826 nmol) in

tetrahydrofuran (40 nL) at -78 C was added a 1M

solution of diisobutylal um nium hydride in toluene 5

To a $3(ticn BE-8-c38lopr Bﬂgﬂhetﬁyla Bdiox#8pird[acs Héaélﬁe-eﬂcambsmtnle

al l owed to warne over a perlod of 3h

prepaied from 1\fadioxacshiiol4 Sidecane- %car{&nltr%ﬁ aa@@yglppmniﬁweyyl
bromi@gqh 5 dﬂﬁulgf' gé}rrr\]}c&/ %Q%@?Hﬁe&'f Fﬁaﬁ{) &, 54! éJHn%‘I) #'itrahydrofuran
efperature

(40 nw_i)lbt F78 t0avhhaddeta m&bwtrdrmﬂdlisubutylauhmluanﬁyd/mieem toluene
he agueous phase extracted tw ce

(20. 3.@; HRH-3 el Ju? ¢a.)anktheseactiag V\aﬁﬁﬂqw 0 yaAned tqd'C over a
penotg\fl)\(; gﬂrgﬁfg m%@lr%er%'cﬂmeﬁ‘ﬂop 7al®, ddutiafiz&d b fopwise addition of a
10% &m@mﬁmdldsbhymnlam wiaoxed o rodrh. tﬁhthﬂ_xatweST e midiure was
parhhSEE& i%?ﬂ;—%? g?e&ﬁ?l?tg%l etyyéjllﬁg\pg%qg{l é? It\éee aqlueous phase extracted
twice Wl@%@ﬂ'ﬁ}l‘-'tér‘t Bafl ethdrlaftit® cérﬂbﬁie@m}banﬂssl/v@r% drléh"é‘ver

tani ud(1V) et’hoxide (4.27 ni, ck
magnaeruen adipbate, ﬂteredaanﬁtevagoratgd 117 gmaa&-oyclomwlm yit1,4-dioxa-

d,16h at room tenperature, before

sperIH@ﬁac‘i’}eég %WFHV%T er (10 mL) and filtered through

The cé6dé bRlehyBe wad diesolalién t&tsaRirbReami(4 D nelt)BHd 20eéthlE2-
t he aqueous | ayer was separated and extracted tw ce

propafeskHifiagmjde 4t.8{l 4. 4.9 Aemebibl rad aidianumdykethoxides(4.27 mL,
20.3 Ad S ) R sabdq fHérPgﬁﬁlﬁ%H&ﬁJ?é 8\%5 af?:%d for 5h.under reflux

concent In vacuo rod
and 16y dtlresin tehtpmatuvgr befoye bélr@%e&@d-thm%%re(ﬂ Dth) and filtered

througlg?g : ﬁELE jﬁ; Zuatfo\g%grpé/cﬁ.l tgglh a e e@ctgllé%l)ues layer was
separgg??géné%%rgc&w&e with éth@féteP‘Tﬂ@%@néH \drg i€ layers were

dried pye( Sragyesimon splphate, Hifterad Zand ommemfrarte@ in Baciex -The crude product

was PhglioR yiRs oY PRI ASIG: (36 A OSAietiy astate in heptane) t
v TS N 147S 2638 i (i 5) Dpistd e

328.3t (M Qeneanide (19, 1.00 g, 3.05 mml) in
t et rahydrofuran was cooled to -40 C and was treated
sequentially with tetranet hyl anmoni um fl uoride (313
b) 2-M&thy BF Rfpaie?-suffinic Qéid)[15(Bdcycloprop%Imeth{I 1,4- dloxa splro[4 5]dec-8-
(trifluoronmethyl)trimethylsi'l ane (
yl)-2,2,23rifluerg-gthyliamidex20} e was stirred for 2h at O C
bef ore bei ng quenched by aejjltl on of saturated aqueous
anmoni um chl ori de sol ytionjand extracted twice with
ethyl acetate. The c organic |layers were dried
over nmagnesi um sul phate, filNHKred, and concentrated in
ound. Rt= 1.63
3/ (MrH+) . 10 ¢)
)-4-tcycl opr opyl net hyl -

vacuo to give 960 ng of the/title caq
mn (Method B). Detecté&dC :
4-(1- Am no-2, 2, 2-trifluoro-
cycl ohexanol (21) NH2
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OH A solution of 2-nethyl-propane-2-sulfinic acid
[ 1- (8-cycl opropyl net hyl- 1, 4-di oxaspiro[ 4. 5] dec-8-yl)-2
WQ 2009486009 | uor o- et hyl ] -am de (20, 1.00 g, 2. 52P@wBP009/604420
80% acetic 15 acid (10 nL) was heated in a m crowave
oven for 10 mn at 130 C. Then, the reaction m xture
was slowy dropped into col 83saturated sodi um
bi car bonate solution (150 nL), stirred for 30 mn at
roomtenperature and extracted three tinmes with

A solliophof-aigthf1asre pan8.2-s@ifiRicnssid QE(B%VdFo;iraWIm‘:etmr-e4 dioxa-
dried over magnesi um sul phate, filtere

spiro[$ Sidem8rirwethylidensamide (bQ,v1e09 Se 3&5um§nqklétrbteérahwﬁmfnran was

coole%‘v?tg ﬁ@g@\%n;ﬂiﬂlvég ﬁ %t;&'g g wqtr?lﬁé&ﬁ?étﬁgla&@ngnﬁn‘?ﬂgorlde (313

mg, 3360mepl) 1.1A84,. §Eandf(mfmmhemyl)WnéthslleneﬂBBVlmn3 thmol 1.3

m xture was poured onto water &g and ex%ig
eq.). T BXEGRasSUTRCIOE RNGHOhiG he bﬁh%G gHgaER &;aéndglon of
saturéé@& %ng BHiAbRRIN Ehmﬂg%éﬁh%ﬁ afd Eﬁ?égﬂéﬁtt)wﬁgen\gltg Gthyl acetate.

'ved In a mxture o propanol
The cambired ofgathioHyecs weradridd (dveni)agnéfsien ssiphatéefijtered, and

conce YL B B BB 31 SR e R vetnoa

Detect@f miRsMBIs 3qNeAHG, for I'h. The reaction mxture was
concentrated in vacuo and |yophilized twi ce from water

to give the title conmpound (21) as racem c m xture of

i\ast er.egi rs ag iy [We| n,

o) a-( AR Rl BB PRI MBE iy Soneidndio U
2009/156099PCT/EP2009/OO44&H 94 The foll owi ng products
wer e synt hesi zed as hydroc | 6ri des ol | ow ng the
procedure described fByCEXaqpte Step d and e)
starting fromthe respectiwve~an noal cohols (prepared
usi ng the procedure descrifbed for the synthesis of 21)
and 1-benzyl oxy-7- 5 chl otQ-6_41uoro-isoquinoline (1).
The am noal cohol s for Exanplle 46 and 47 were prepared
starting from2-(trinmethylsid,yl)thiazole using the
procedure described for the synthesis of 21. The

| -1 4-dioxa-
A Sol iRl 2 REAn]-ASPHRE-2, Sl A1 cORoPI Y metyi1.4-dioxa
spiro[é@mcaﬁ»ad) 2J2a2-1tnlfh.$Iﬁ0fehhyih=atm@e (ﬂﬂm 08ige 2<t menol3 i §O%f acetic

MR R M c—
mixtuféivBs bwl9 drbpped into cold saturated sodium bicarbonate solution (150 mL),

stirred for 30 min at room temperature and extracted three times with dichloromethane.

The combined organic layers were dried over magnesium sulphate, filtered, and
concentrated in vacuo to give the crude ketone, which was taken up in ethanol (20
mL), cooled to 0 °C and treated with sodium borohydride (190 mg, 5.03 mmol, 2.0 eq.).
After the reaction went to completion, the mixture was poured onto water (20 mL) and
extracted three times with dichloromethane. The organic layers were concentrated in
vacuo and the residue was dissolved in a mixture of 2-propanol (15 mL) and 6N
aqueous hydrochloric acid (5 mL). After stirring overnight at room temperature, another
5 mL of 6N aqueous hydrochloric acid were added and the mixture was warmed to 50
°C for 1h. The reaction mixture was concentrated in vacuo and lyophilized twice from
water to give the title compound (21) as racemic mixture of diastereoisomers as its
hydrochloride. R;= 0.73 min, 0.82 min (Method B). Detected mass: 252.3 (M+H").



10

oSC . ?ip. N\H2 1 6-[4-(1-Am no-

2,2,2-trifluoroethyl)-4-cycl o-propyl net hyl - cycl ohexyl o
WO 9409/75608h| or o- 2Hi soqui nol i n-1-one 429.1 2. 55 PCHLPINY/@04420

le d . lip, NH2 2 6-[4-(1-Am no-

2,2,2-trifluoroethyl)-4-cycl o-propyl net hyl - cycl ohexyl o

xy] - 7- chl or o- 2Hi soqui nol i n94-one 429.3 3.63 D 42 HN

la O

The following products were synthesized as hydrochlorides following the procedure
described for Example 1 (Step d and e) starting from the respective aminoalcohols
(prepared using the procedure described for the synthesis of 21) and 1-benzyloxy-7-
chloro-6-fluoro-isoquinoline (1). The aminoalcohols for Example 46 and 47 were
prepared starting from 2-(trimethylsilyl)thiazole using the procedure described for the
synthesis of 21. The regioisomers formed in the alkylation step (analogously to the
preparation of 20) have been separated via flash chromatography. Stereochemistry of

the obtained products has not been assigned.

Ex.- | Product Iso- | Chemical Name [M+H'] | R/  |Meth-

No. mer [min] |od

40 1 6-[4-(1-Amino- 4291 255 (A
(@] 2,2 2-trifluoro-
ethyl)-4-cyclo-
H propylmethyl-
Cl cyclohexyloxy]-7-
NH chloro-2H-

=z
0:2/ \;

2 6-[4-(1-Amino- 4293 (363 | D
2,2, 2-trifluoro-
ethyl)-4-cyclo-
propylmethyl-
cyclohexyloxy]-7- .
chloro-2H-
isoquinolin-1-one

41
O

42 1 6-[4-(1-Amino- 417.1 249 | A
2,2 2-trifluoro-

N
ethyl)-4-isopropyl-
N

o
Cl : 5 )
cyclohexyl-oxy}-7-

H

o%; \i o=§ \§

F 2
isoquinolin-1-one
F 2
F

isoquinolin-1-one

43

H

Z
O—__Z/ \?

0] 2 6-[4-(1-Amino- 4171 (258 |A
2,2,2-trifluoro-
ethyl)-4-isopropyl-
Cl cyclohexyl-oxyl-7-
NH chloro-2H-

C

3C "

C H, chloro-2H-
F,C ’ isoquinolin-1-one




Cl 0 NH2 1 6-[4-(1-Am no-
2,2,2-trifluoro-ethyl)-4-isopropyl -cycl ohexyl - oxy]-7-

W@ 0o s02H soqui nol i n-1-one 417.1 2.49 A 43  PCHREP2909/004420
40/ G F3C NH2 2 6-[4-(1-Am no-
2,2,2-trifluoroethyl)-4-isopropyl cycl ohexyl - oxy] - 7-
chl or o- 2Hi soqui nol i n-1-one #9%7.1 2.58 A WO
2009/ 156099PCT/ EP2009/ 004420 95 Ex.- No. Product

| so-

Ex.-
No.

Product

Iso-

mer

Chemical Name

[M+H']

[min]

Meth-
od

44

1

6-[4-(1-Amino-
2,2,3,3,3-
pentafluoro-
propyl)-4-
isopropyl-
cyclohexyloxy]-7-
chloro-2H-
isoquinolin-1-one

467.1

3.24

45

6-[4-(1-Amino-
2,2,3,3,3-
pentafluoro-
propyl)-4-
isopropyl-
cyclohexyloxy]-7-
chloro-2H-
isoquinolin-1-one

467 .1

3.27

46

1+2

6-[4-(Amino-
thiazol-2-yl-
methyl)-4-
isopropyl-
cyclohexyl-oxy]-7-
chloro-2H-
isoquinolin-1-one

432.1

1.05,
1.13

47

6-[4-(Amino-
thiazol-5-yl-
methyl)-4-
isopropyl-
cyclohexyl-oxy]-7-
chloro-2H-
isoquinolin-1-one

432.3

0.64

48

NH

6-[4-(Amino-
thiazol-5-yl-
methyl)-4-
isopropyl-
cyclohexyl-oxy]-7-
chloro-2H-
isoquinolin-1-one

432.3

0.67
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mer Chemical Nanme [M+tH+] Rt/ [mn] Meth-od 44 HNI1. O
Cl F3CF2C . NH2 1 6-[4-(1-Am no- 2,2,3,3, 3-
w@erwasdogor opr opyl ) - 4- i sopropyl cycl ohexyl oxy] PGF/EP2009/004420
chl or o- 2Hi soqui nol i n-1-one 467.1 3.24 A 45 / HN5 0
Cl F3CF2C . NH2 %6

Example 89: 6-[4-(1-Amino-2-methyl-propyl)-4-isopropyl-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one
0]

HN
Cl

11 mg of Example 89 were synthesized as hydrochloride following the procedure
described for Example 1 (Step d and e) starting from 137 mg (642 umol) of the
respective aminoalcohol (prepared from 2-methyl-propane-2-sulfinic acid 1-(8-
isopropyl-1 ,4—dioxa—spiro[4.5]dec-8-y|)—methylideneamide using a protocol similar to
the preparation of 21 but using isopropyllithium as nucleophile) and 168 mg (584 pmol)
of 1-benzyloxy-7-chloro-6-fluoro-isoquinoline (1). R¢= 1.84 min (Method J). Detected
mass: 391.2 ((M+H").

Example 90: cis-6-[4-(1-Amino-propyl)-4-isopropyl-cyclohexyloxy]-7-chloro-4-fluoro-

2H-isoquinolin-1-one

a) cis-{1-[4-(7-Chloro-1-oxo0-1,2-dihydro-isoquinolin-6-yloxy)-1-isopropyl-cyclohexyl]-
propyl}-carbamic acid tert-butyl ester (49)

@C%fﬁ

To a solution of 1.71 g (4.14 mmol) of Example 8 in 200 mL of absolute
dichloromethane were added triethylamine (0.86 mL, 6.21 mmol) and di-tert.-butyl
dicarbonate (1.35 g, 6.21 mmol). After stirring overnight, the reaction was diluted with
100 mL of dichloromethane and washed with 1N aqueous sodium hydroxide solution,
twice with 1N aqueous hydrochloric acid, twice with water and once with brine. The
organic phase was dried over magnesium sulphate, filtered and evaporated to give
crude product which was purified by silica gel chromatography
(dichloromethane:methanol) to give1.00 g of the desired product. Ry= 0.89 min
(Method Q). Detected mass: 421.2 ([M-tert-butyl]+H").
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2 64441- Ami no- 2,2,3,3,3- pentafluoropropyl)-4-

i sopropyl cycl ohexyl oxy] -7- chl oro-2Hi soqui nol i n-1-one
WaB0I15@9P7 A 46 / HN 40 O CI S NH2 1+2 644-FEREP2H09/004420

t hi azol - 2-yl net hyl ) - 4- i sopropyl cycl ohexyl - oxy] - 7-

chl or o- 2Hi soqui nolin-1-one 432.1 1.05, 1.13 F 47 HN

/1001 NS ..,. s 97

b) cis-6-[4-(1-Amino-propyl)-4-isopropyl-cyclohexyloxy]-7-chloro-4-fluoro-2H-

isoquinolin-1-one (Example 90)

F
_ o)
HN
o NH,
o)

250 mg of 49 were dissolved in 3.6 mL of a mixture of acetonitrile and methanol (1:1).
204 mg of N-Fluoro-N'-chloromethyl-triethylenediamine-bis(tetrafluoroborate) was
added and the mixture was allowed to stir for five days. The mixture was diluted with
dichloromethane, extracted several times with water, then 2N hydrochloric acid and
brine. The organic layer was evaporated to dryness, the residue was dissolved in 10
mL of a mixture of isopropanol and 1 N hydrochloric acid and heated for 45 minutes in
a microwave oven at 110°C.

The mixture was diluted with water, extracted twice with methyl tert-butyl ether and
lyophilized. The crude material was taken up in water and lyophilized twice to give 177
mg of the desired product as the hydrochloride. R; = 2.59 min (Method C). Detected
mass: 395.2 (M+H").

Example 91: cis-6-[4-(1-Amino-propyl)-4-ethyl-cyclohexyloxy]-7-chloro-4-fluoro-2H-

isoquinolin-1-one

a) cis-{1-[4-(7-Chloro-1-oxo0-1,2-dihydro-isoquinolin-6-yloxy)-1-isopropyl-cyclohexyl}-
propyl}-carbamic acid tert-butyl ester (50)

?CE‘“U%,("K

To a solution of 1.8 g of Example 34 in 20 mL of absolute dichloromethane were added
triethylamine (0.75 mL) and di-tert.-butyl dicarbonate (1.18 g). After stirring overnight,
the reaction was diluted with 100 mL of dichioromethane and washed twice with 1N
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NH2 1 644-(Am no- thiazol-5-ylnethyl)-4-

i sopropyl cycl ohexyl -oxy] -7- chl oro- 2H soqui nol i n-1-one
WAIDIBSWIB4 F 48 |/ HN 40/ 0 C N S s N H2 2 PCT/EP2009/004420

6- [ 4- (Am no- thiazol-5-yl nethyl)-4-

I sopropyl - cycl ohexyl - oxy] - 7-

chl or o- 2Hi soqui nol i n-1-one #82.3 0.67 F WD

2009/ 156099PCT/ EP2009/ 004420 96 Exanpl e 89:

644- ( 1- Ami no- 2- et hyl - propy1l) - 4-i sopropyl - cycl ohexyl ox

aquedls §odﬁbhﬂﬁ)idr8k1kjécwlutit§ﬁ IMN dqaeéus hidrghricRacidnared ¥ater and
wer e synt hesi zed as drochl oride tollowng the

once pithduine: d hs ereapic njaaser was Eﬂﬁﬁmvsr Magsesin smh%? fittered and
evaporafid fqn v%&lo(;?( é%? the dggﬁ‘gd rRict. Rl =4 hS BAGIHOEG). Detected

ani noa repare

mass240E2hj\i-tertdnaypip+3*)sul finic acid 1- (8-
i sopropyl - 1, 4- di oxa- spi ro[ 4. 51dec- 8-y1) - net hyl i deneam
de using a protocol simlar to the preparation of 21

b) cis%gﬁt‘%@ﬁ5\6-3)?85;91?14'-&}1ybé%ﬁé(yw]-@r@ahb}&l-m&lz@ﬁis%uinolin-1-

one (BExaenpdgl9d)y- 7-chl oro-6-fluoro-isoquinoline (1). Rt =
1.84 mn (Method J]:. Detected 10mass: 391.2 ([ MtH+).

= O
HN
Cl NH
O

200 mg of 50 were dissolved in 3 mL of a mixture of acetonitrile and methanol (1:1).
168 mg of N-Fluoro-N'-chloromethyl-triethylenediamine-bis(tetrafluoroborate) were
added and the mixture was allowed to stir for six days. The mixture was diluted with
dichloromethane, extracted several times with water, then 2N hydrochloric acid and
brine. The organic layer was evaporated to dryness, the residue was dissolved in 10
mL of a mixture of isopropanol and 1 N hydrochloric acid and heated for 30 minutes in
a microwave oven at 100°C.

The mixture was diluted with water, extracted twice with methyl tert-butyl ether and
lyophilized. The crude material was taken up in water and lyophilized twice to give 106
mg of the desired product as the hydrochloride. Ry = 1.31 min (Method G). Detected
mass: 381.2 (M+H").

Example 92: cis-6-[4-(1-Amino-propyl)-4-ethyl-cyclohexyloxy]-4-bromo-7-chloro-2H-
isoquinolin-1-one

a) cis-{1-[4-(4-Bromo-7-chloro-1-oxo-1,2-dihydro-isoquinolin-6-yloxy)-1-ethyl-
cyclohexyl]-propyl}-carbamic acid tert-butyl ester (51)



10

15

20

Exanpl e 90:
Ci s-644-(1- Am no- propyl) - 4-i sopropyl - cycl ohexyl oxy] - 7-
W@ p0oonseo4e f | uor o2H-i soqui nol i n- 1- one a) PCT/EP2009/004420
ci s-{144-(7-Cnhl oro- 1- oxo- 1, 2-di hydro-i soqui nolin-6-ylo
Xy) - 1-isopropyl -cycl ohexyql5propyl }-carbam c acid
tert-butyl ester (49) 0 d B9 a solution of 1.71 g
(4.14 mmol ) of Exanple 8 in 200 nL of absol ute
di chl oronet hane were added triethylam ne (0.86 ni,
6.21 mmol ) andBdi-tert.-butyl dicarbonate (1.35 g,
6.21 mmol ). Aftler stlrrl g overnight, the reaction was
diluted with 2 ‘ jehkor onet hane and washed

with 1N aque hydr ¢ jtion, twce wth
1IN aqueous Hijdr o acidg fce Hnth wat er and
once with brin g&hi

g 0 d ever
magnesi um sul ppate, filtered and vapo at ﬁﬁ gi ve
crude product ich was purified by sip ca gel
chr omat ogr aphy (di chl or omet hane: net hanol) to givel. 00
159 %f 8h vidte di§§dl\9&ﬂ|rp29€|h|9bf cﬁibraoﬂnf’a%dc e mb df HetMaditdon of
Det ect ed mass: 421. [Mtert-but WO
bromiredn chiksofpymOye Era doopwige ayP° é he mlxture was allowed to warm

o oA B B Bl Lo

additish @f 20% sodigny\ditisiodufinsolaton) rb)&raﬁ:tﬁv@th ﬁ\l M(;Xltarrcfbmﬁe dried
acetonitrile and nethanol (1; 1

over agNaKe wlpbﬁteo?raﬁremwam ta ﬁmn@ﬁédT%FHéi%Pmust was purified

R s A )

Detealed mazson86 Hd 487 . £ {M-tart-bdtydlev)j.al times with water,

then 2N hydrochloric acid and brine. The organic |ayer

was evaporated to dryness, the residue was dissol ved

L L -
b) cis @!jﬂglcghgsclﬁ ?%@I)‘ékﬁﬁylg%ygtﬂ&%ﬂﬁ@ed bnr?ﬂgat stﬂll%ro 20H -isoquinolin-1
one (ExannplmQ%) oven at 110C. The m xture was diluted with

wat er, extracted twice with nmethyl tert-butyl ether

and | yophilized. The crude nmaterial was taken up in

water and |yophiliged twice to give 177 ng of the

desired product as the hydrochl oride. R = 2.59 mn

: {98 H+). 15 Exanple

ohexyl oxy] -7-chl o
NH

H 2
cis- {144 (7 Chl or ool oxo- 1, 2-di hydr o- [ soqui nolin-6-ylo
Xy) - 1-i sopropyl - cyCl ohexyl F 20pr opyl | ~car bani ¢ aci d
tert-butyl ester (50) O

70 mg of 51 were dissolved in 6 mL of a mixture of isopropanol and 1 N hydrochloric

acid and heated for 33 minutes in a microwave oven at 120°C.

The mixture was diluted with water and lyophilized. The crude material was taken up in
water and lyophilized twice to give 177 mg of the desired product as the hydrochloride.
Rt = 1.36 min (Method G). Detected mass: 441.2 / 443.1 (M+H").

Example 93: cis-6-[4-(1-Amino-propyl)-4-ethyl-cyclohexyloxy]-7-chloro-1-oxo-1,2-

dihydro-isoquinoline-4-carbonitrile



10

15

20

HN G o To a solution of 1.8 g of Exanple 34 in 20 nL
of absol ute dichl oronet hane were added triethyl am ne
W@ 2007356929 and di-tert.-butyl dicarbonate (1. 1BCHEP2009/004420
After stirring overnight, the reaction was dil uted
with 100 nL of dichl oronmethane and washed twice with
AN WD 2009/ 156099PCT/ EP200%2®04420 98 aqueous sodi um
hydr oxi de sol uti on, 1N aqueous hydrochloric acid, and
wat er and once with brine. The organi c phase was dried
over magnesium sul Nhate, filtered and evaporated to
give 2.05 g of the||desired product. Rt = 1.86 nin
(Method G . Detected mass: 407.2 ([Mtert-butyl]+H+t).

¢l ohexyl oxy] -7-chlo
Fxarnpl e 91) 200 ngy
of 50 were dissdO 237 M A tur,@Hof
acetonitrile and mg (171). 10 1%8 g2 of

N- Fl uoro- N - chl or o®et hyl -tri et hyl enedilani ne- bi s(tetr af
| uoroborate) were added and the m xtureswas aI I owed to

stir _for six days. The mixture was diluted w
150 mg eh5d maretdissalvedsin 9 s efidegasses dimathy fwmﬂmm apd 43 mg of

zinc c\'xgﬁnjez%d%g rﬂ% B¥ %ttﬁky%@ﬁ&&ﬁ)elﬁsgﬂﬁf)églﬁﬁu& }eaﬂ&ﬁed under

S evaporate ved
argori ﬁhleOnrxturefwas heated ia admicowaveel foa90 rﬂlnNtes at 150 C. The
dro c, aci d and heated for, 30 s in
mixtufd was, e o SalveT Bes NRpoRigd AN (RelcTyiR wradichwas puriied by

HPLC"’qgm%r eurgﬁ | Zegét %vﬁ%%kém upi HQtrmﬁloftl%aJ\jgro?é'ﬁdﬂarﬁii‘%L of 1N

crude materi al aken up In
hydroshlogic aoidi ahgi dyelaited inea miniayeaveooygvat 106’ Griprof hoie Water was

added e ipta ik eafactsd s Wi ngfy i Sh Serher Apfft aqueous

layer %éis I%ophlllzed The reSIdue was taken up in water and Iyophlllzed agaln to give
Ci s- Am no- propyl)-4-eth cycl ohex ["oxy brom

115.7gng-of fihe desired qﬁ@lS. h¥diﬁ§f¥|gﬂd? R¢= '35 min (Method F).
4 ~7-chl oro-1- oxo-1, 2-di hydro i soqui nol
Detec‘f%&g%%%o%% ﬁ(f\ﬁ?ﬁ cycl ohexyl ] -propyl | -carbam c acid
tert-butyl ester (51) WD 2009/ 156099PCT/ EP2009/ 004420
99 1.5 g of 50 were dissolved in 25 nL of chloroform
and 3.8 nL of a 1M solution of bromne in chloroform
: |08k
Exam:%gér %4?%%%%{5:”(10%'&8 éﬁ% %ﬁgﬁr E{:/)}él{lgtl’no 3@@-49 $9-chloro
2H-isoquinbkn-d;-onehe m xture was quenched by 5 addition of
20% sodium dithiosylfite solution, extracted with 1IN
HCl and brine, dri B over magnesi um sul phate and
evaporated to drynass.
by silica gel chfor ; the desi red
product.. Rt= '
485. 1/ 487. 1 ([ S [ NH
Ci s- 644- (1- am no- ptlopy1) - 4- et yI phexy? oxy] - 4- br om
0- 7-chl or o- 2Hi sog®i nol i n- 1-

Following the procedure described for the synthesis of Example 92, cis-6-[4-(1-amino-
propyl)-4-isopropyl-cyclohexyloxy]-4-bromo-7-chloro-2H-isoquinolin-1-one was
synthesized starting from cis-{1-[4-(7-chloro-1-ox0-1,2-dihydro-isoquinolin-6-yloxy)-1-
isopropyl-cyclohexyl]-propyl}-carbamic acid tert-butyl ester (49) and bromine. Ry = 1.14
min (Method O). Detected mass: 455.1/457.2 (M+H").
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one (Exanple 92) 70 mg of 51 were dissolved in 6
nmL of a m xture of isopropanol and 1 N hydrochloric 15
W@e00d/156000 heated for 33 minutes in a m crowavePOEP2082/004420
120C. The m xture was diluted with water and
| yophilized. The crude material was taken up in water
and |yophilized twice to gi{@&1177 ng of the desired
product as the hydrochloride. Rt = 1.36 nmn (Method
G . Detected mass: 441.2 /443.1 (MrH+). 20Exanpl e 93:
Examplés 99 4nd BEAESS-4- éNafﬂﬁmélz-ﬂhblsd—eﬂwg%ﬁhwlcf?&wheiybhﬂo? ~chloro-
e_

ro-1-oxo-1, 2- dihydro-isoquinolin carbonitril

2H-iso@uinplinsd eoyp(Erarmpiedh)curhitrans Gel4-(1saminp-3fflusto-wind)-4-ethyl-
cycloﬂw&yieidcﬁlgrc? 2|I|L|38 u%%ﬁ@slsgrq%‘gE%B)Q gé)°r mami de and

zi nCc” Cyanrde an
tetrakls(trlphenylphosphlne)palladlun(O) wer e added

under ar gon. he m xture was g) in a mcrowa

a) 2-Mgibyl-prapane- %ﬁHlfmi‘sa@f’ [Zmze'vﬁ%ll' e G ethylsd 4-dioxa-

Q0 porated and the crude
Sp"°[gidég§%?%?}§{??|8fe\@} %Hﬁ%@gj} The purified product was
taken up in 2 nL of |sopropanol d 2 nL of 1IN
hydrochl oric acid and heated m\?m crowave oven at
100C for 1 hour. Water vvas added)\ the sol ution was
extracted twice with net ert, 5@Q| ether and the
aqueous |l ayer was |yophi IR dHNhe resi due was taken

up in water and |yq aga nto give 10115.7 ny
of the desired prod "
mn (Method F). DetecFe

hhoride. RR = 2.55
(M FHt) .

Exanpl e 94:

Ci s-6-[4-(1- Am no-propyl)-4-iso

-brono-?-chlor0152H-isoquinoliq?

procedure described for the syntijhesys of Exanple 92,

ci s-644-(1-am nopropyl) - 4- isoprdby#ycyclohexyloxy] 4-b

To a {qllfierf RF 1.7 91864 AR S My B8RS 2HIFRRUAE 1-(8-ethyt-1.4-

dioxa®piro{4.81Hec/8-§l)Lrhethyliden@arhide (Proyahed-frerh@Brethyl-1 m-andkbo
- 20i_soprop ¥I -cycl ohexyl Fpropy1l}-carbanic
Splfo[f‘e'g(]@e%iﬂ%rﬁ C@ﬁ’%’i" r(lqglplrg{@emrgtﬁq%de$&:nmgdlfoi4h¢nsmnthe5|s of 19)

and 9533 T8 cmpth B BRa By “iRhe A B ore

tetrafwdeofﬁ;hlh wireaadded at ﬂ&lfﬂlﬁ(ﬁ-m mil §5.92 mm;a:)-of)aﬂ Mhmhyticm@lf
e rqQ-. 2Hi. n n- 1- on 9
ithiurdpigSmeRToib Damiie 15 [ aTDREOR A TesTERHGR BebideR o th at 78
°C be%drﬁé{ﬁﬁ# quenéhEd BY AdiditRIn oF é‘at@r%?ed B4888LS aftfhorigm chloride

propane-2-sul finic acid
soluti{)rzabdrm@ta@t&d dog with- 1@0 atlhgflethylactitatea-The combined organic layers

were dhed Qve n]adg%%s%ﬁ{ shlp%ate L*‘Cftrereg t hd/d ggrqnced %ra(teg in vacuo to give 2.65
g of the crude title compound. R; = 0.91 min (Method P). Detected mass: 476.4 (M+H")

- cycl ohexyl oxy] - 4
Fol | owi ng t he

b) 2-Methyl-propane-2-sulfinic acid [1-(8-ethyl-1,4-dioxa-spiro[4.5]dec-8-yl)-2-fluoro-
ethyl]-amide (53) and 2-Methyl-propane-2-sulfinic acid [2-benzenesulfonyl-1-(8-ethyl-
1,4-dioxa-spiro[4.5]dec-8-yl)-ethyl]-amide (54)
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To a solution of 1.70 g (5.64 mmol) of

2-nmet hyl - propane-2-sulfinic acid 1-(8-ethyl-1, 4-
WelRwas@®p r o[ 4. 5] dec- 8-y1) - met hyl i deneam de ( pPEREP2HAI/004420

from 8-ethyl-1, 4-di oxa- 10

spi ro[ 4. 5] decane-8-carbonitrile using the protocol

descri bed for the synthesis1® 19) and 982 ng (5. 64

nmol ) of fluoronethyl -phenyl sulfone in 60 nL of abs.

tetrahydrofuran were added at -78 C 5.92 nL (5.92

mmol ) of a 1M sql ution of
['ithiunbis(tri ylsilyl)am de in tetrghydrofuran.
The m xture was stirred for |h at -78 C\before being

quenched by addi 1s:o0) of saturate %queous:amm)m um
chloride 15 spNition and extract®@d wigé with 100 niL
~The corrbéne or-@ani ¢ Iayers wer e

’ ul p
0 to gl .65 g of~the, crude

of et hyl acetate
dri ed over ngg
concentrated i

title con‘poﬁnd. 0.91 mn (l\/bt hod bt ect ed
mass: 476.4 (M b) 2- Met hyl - propsa -sulfinic
acid

[1-(8-ethyl-1, Rdio a-spirof 4. 5]dec-8-91)- <f 1 uor o020
et hyl ] -am de (5 nd 2- Met hyl - pr opane- [finic acid

[ 2- benzenesul fony1-1-(8-ethyl-

1, 4-di oxa-spiro[4.5] dec-8-yl)-ethy9-am de (54) WO
109 %@ rﬁﬁ@gpr Fa il gl Ip?ﬁ%f‘%gulﬁn% &kid £2-ben2BRéSuIfnyl-1-(8-ethyl-
1,4- d[oXatspunn{ahé];dﬂcF&ry»&Z—ﬂu()&-etHyWamMecﬂSa)( waspdissdived jnld0-ndl of dry

methgfoliang 9% Eia a1 FmAl s aitiasiq sORU ARSTPIAIC Mg qudea. The

suspé%#%@%%@tﬁi& P, é\ﬂﬂﬁ‘éateﬁhﬁltﬁ uweg%f@adm nfsteliffamalgam
to -20 C, and treated with 1. g sodi um nmercury

(5% raamugﬁmesoreaemmthurqweswélarm airo rﬁbf@rui@h md anothere470 mg

s o L8 0% il o P 30 BB Y5 Sonion

was detantédfrompthetsulids! evaddrated foedrypesslandene mésldtle galrtitioned
dryness and .t he resj due partitioned_10 between 50 nL

betwegri 50 mie obhtna apd0GLmLpfdielyiather: Therpraapigdayer wag gried over
sodmﬂ?éuléﬁ?ﬁeg fi géfﬂd 504 'ch:érBng Yf v Eb))tieur‘ﬂﬁa"ﬁgﬂ by flash

In vacuo uri |ca 1 on by

chrorﬁétbgl‘ﬁﬁmgi@aw%shomo%%thyl a?:eiél@%w eielpyéné)q&éldbd 296 mg of 63 [R¢
eptane) vyiel ded 296

=0. 8ﬂ>)mn tMethed i) nag@ctqémaﬁ( %ﬁrﬂ) (Nﬂﬂd] ged@@ TBQ 65454[ lﬂib =0.82 min
t P +d mass: 458.3 (MrH+)]. 15
(Meﬂ%dglg)gj %\mdga rﬁgg?I%SOBro @tqﬁ/ -4- et hyl - cycl ohexanol
(55) NH2 OH 99 ng of 55 were synthesized as m xture
|soners a rochl orj from 236 ng (704
) - GrATonE TS eI RS ESKAROLER) bed 1 or the
syntheS|s of conpound 20 24 Rt = 0.09, 0.14 mn
(Method P). Detected mass: 1§o.3 ([ MEHE) . WO
2009/ 156099PCT/ EP2009/ 0044~ 03Jhe follow ng
products were synthesizgd 3 Rei r respective
hydrochl orides in a si nf | arn ion as described for
the alternative synthesis O xanple 1 (Step d and e)
starting fromthe respective fm noal cohol s, prepared
as described above and 7-chl gyQ- 6-
5f | uor o- 1- net hoxy-i soqui noline (4). Ex.- No. Product

99 m§ e Bb wdre\ymendsized-hs Mix{uié BF stereoisomers as its hydrochloride from
236 mg (704 umol) of 53 using the protocol described for the synthesis of compound
21. Ry= 0.09, 0.14 min (Method P). Detected mass: 190.3 ((M+H").

&5
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Met hod 95 HN 1110 G cis-6-[4-(1-
Am no- 2-fl uoro-ethyl)-4-ethyl -cycl ohexyl oxy] -
W@ 2018000 2H soqui nol in-1- one 367.1 1.64 N  PCINEPZ09/004420
96 HN 1.1 CI trans-6-[4-(1-
Am no- 2-fl uoro-et hyl ) -4-ethyl -cycl ohexyl oxy] -
7-chl oro-2H soquinolin-1- o 367.1 1.66 N

The following products were synthesized as their respective hydrochlorides in a similar
fashion as described for the alternative synthesis of Example 1 (Step d and e) starting
from the respective aminoalcohols, prepared as described above and 7-chloro-6-

fluoro-1-methoxy-isoquinoline (4).

Ex.- | Product Chemical [M+H"] | RY Method
No. Name [min]
cis-6-[4-(1-

O
95 = AMING-2-fluoro- 367.1 | 1.64 N
HN ethyl)-4-ethyl- .
Cl cyclohexyloxy]-
o NH, 7-chloro-2H-
F

isoquinolin-1-
one

trans-6-[4-(1-

96 Z o) AMino-2-fluoro- 367.1 [1.66 N
HN _ ethyl)-4-ethyl-
Cl cyclohexyloxy]-
o) (\NH

> 7-chloro-2H-
isoquinolin-1-
F one

Example 98: 6-[4-(1-amino-3-methoxy-propyl)-4-ethyl-cyclohexyloxy]-7-chloro-2H-

isoquinolin-1-one

a) 2-Methyl-propane-2-sulfinic acid [1-(8-ethyl-1,4-dioxa-spiro[4.5]dec-8-yl)-allyl]-amide
(57)
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_ = CNH2 F Exanpl e 98:
644- (1- am no- 3- net hoxy- propyl) - 4- et hyl - cycl ohexyl oxy] -
W@ 200118608 2H10i soqui nol i n- 1- one a) PCT/EP2009/004420
2- Met hyl - propane-2-sul finic acid
[1-(8-ethyl-1, 4-di oxa-spi ro&4. 5] dec-8-yl)-allyl]-am de
(57) WO 2009/ 156099PCT/ EP2049/ 004420 104 Under
argon, 2.00 g (6.64 nmmol) of
2-met hyl - propane-2-sul finic acid 148-ethyl -1, 4-
Undeflia , 00 9 (6.64 ArkolPo¥ R)m Rptd 215uifthid BErRIPR(&@thyl-1,4-
f rggr;m& et h?l (- 1, 4-di ozaspi rgﬁ% E] ecane- 8- car bon!oﬁi l e y

dioxac@iW-éﬂftecF8drd)omhsdié§aea ide frreparrd Bom Srethy-1o4-diaxa-
spirolf5eCyea 4ilobtsf Jind el ackehbaneh Ak s Aesi of 19

were dis¥olved iat atlyolf afsolate)tettehydrofishan. Thepw 36 ral (V.30 mntbl) of
~ the reaction mxture was stirred for 17h at room
vinylpaghgsidm hromide 41 Mdp tesalydrofyrap) wergrgdgeddropwise at 0 °C and the
. . : . i
eacty B UB0 85 0 NS U APSBINEL AR 188AL (.
mmol) efipierylrhageesidimebroezide i( O inmitetrahyd refgan) vlezel added atd the mixture
. d 15 of ,saturated ueous sodi um sul phat e R
stired §9r 41 Bhragth SSRRAEIUIer DS SEFAS FURTLIE WaRPaGIpg & B4 C and 15 ml
of saftYfted @R|ucotis dodfurf'sUfitHdte SBHRoNWASTeAdRsH . O suspension was
magnesi um sul phate, filtered, and concentrated In
filteredzaves celites the otganic tayer wasadrigdioven magpgsiumsulphate, filtered, and

chr t.ogr.aph Si 02, 0%.,-> 100% et.hyl etat.e in .
concfate a5 YeRle Wi biae prgtiypt Vg PLAiRY by b Hiiorthtography (si0,
0% —MBDY &h%; aféand ﬁfﬁ?tﬁﬁeﬁfosgetat *F.3@ia18f thé ttfe ®dMpound 57 as

(Met hod . Detected mass: 330.2 (M+H+). 15 b
mixtupe hediagterpoispmers 2RsT1R1%hi2c2G01id (Method N). Detected mass: 330.2

M+I—{; 48- et hyl -1, 4- di oxa-spi ro[ 4. 5] dec-8-y1) - 3- net hoxypr op
( ‘Fam de (58) 10.9 niL (5.46 mmol) of a 0.5M sol ution
of 9-BBN in tetrahydrofuran were added to a

b) 2-Methyl-propane-2-sulfinic acid [1-(8-ethyl-1,4-dioxa-spiro[4.5]dec-8-yl)-3-methoxy-
propyl}-amide (58)

=0

w
/
Iz

O O

10.9 mL (5.46 mmol) of a 0.5M solution of 9-BBN in tetrahydrofuran were added to a
solution of 600 mg (1.82 mmol) of 2-methyl-propane-2-sulfinic acid [1-(8-ethyl-1,4-
dioxa-spiro[4.5]dec-8-yl)-allyl]-amide (57) in 5 mL THF at 0 °C. The reaction mixture
was allowed to warm to room temperature over night, before being cooled to 0 °C.
Then, 13.5 mL of 3M aqueous sodium hydroxide and 13.5 mL of 30% aqueous
hydrogen peroxide were added slowly, and the mixture was stirred for 16 h at room

temperature. The mixture was extracted twice with 50 mL of ethyl acetate, washed with
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15

20

20sol ution of 600 ng (1.82 nmmol) of
2-nmet hyl - propane-2-sulfinic acid [1-(8-ethyl-1, 4-
Wele@as@pd r o[ 4. 5] dec-8-yl)-all ylFam de (57) i nPGI/RR2009AE04420
at 0 C. The reaction mxture was allowed to warmto
room tenperature over night, before being cooled to O
C. Then, 13.5 nL of 3M aquewfs sodi um hydr oxi de and
13.5 nL of 30% aqueous hydrogen peroxi de were added
slowy, and the m xture was stirred for 16 h at room
water2(50trﬁlﬂp@rﬁcﬁhaﬁﬁateﬂf@mmtckm&nd’@§olaﬁbn 480 @6l ) dried ovet Mhagnesium
nmL of ethyl acetate, washed with WO
sulphe@o@%%%ﬂ@%@mu@%@mno 105 water (30 nmL) and
[ S
The R SB0AG) G0F SR S lraflaiottfiang 8642 <B4 to 2
suspmsdtuie%fg’l%@h}y S\Ai/\ﬁs nttinel @f sediunm h9dndfie 60 tins (Sh'yllj netialn;rmofuran at
and added sl o suspensi on qf 145 3.6
0°C. JPGMPGH?'WM@%SW( égr $thmy n@eﬂéq%wy&ggﬁ awﬁaqr?md%methane
were pRded TR FORIPhIATE, éf*néﬁ@%? gRiopiH EhbersiRd oveia leriod of
20h andﬂWweeaduhtzomh&aQeuL &5. 45cmmdl)emfpedameﬂmmweraapded od

200 and. tvi { 339 pl
Then 4 BilwotRRtalal andqth L Sameoss Hmaniim TNarenos sglufign (33%)
were HHd&ﬁ ﬂ%’ﬁéﬁ&loﬂmﬁjr@m{ﬁ duapdidtedtt Gﬁy‘n@@s &§§%e 865 fhg of the

ded. The reaction m xture was evapor at ed %ness

title compguné 585p anpuidty sufiécient for furﬂwafmmuarﬁiorss?moaﬁ in (Method P).

i e f st her conversion. Rt= 0.85 mn
Detec?‘%ﬁi ' 355233!\{'1 ted mass: 362.3 (MrHH). c)
4-(1-Arri no- 3- net hoxy- propyl ) - 4- et hyl - cycl ohexanol (59)

0 OH 15 60 ng of

c) 4-(I-Aminan3-metBoxeprepy))-fredpylioyclehexapel G| ohexanol (59)
as m xture of diastereogers were prepared as
hydrochl ori de using a progedure simlar to the one
descri bed for the synthes]s of 21, starting with 315
ng of 2-nmethyl-propane-2-sy finic acid
[1-(8-ethyl-1,4-di oxa-spirof4.5]dec-8-yl)-3-nmet hoxy-pr
opyl Fam de (58). Rt = 0.20,10.39xn (Mthod P).
Det ect ed mass: 216.2 ( MgNA+)
644- ( 1- am no- 3- met hoxy- pr op|
7-chl or o- 2Hi soqui nol i n- 1-
2009/ 156099PCT/ EP2009/ 00442
synt hesi zed using the reactlo sequence as descri bed
for the alternative synthesis Ob¥ Exanple 1 (step d and

- Am_no-

60 mg bl T ATrey ne bty soRdirAret sy claeeaob (§8) a5y mixture of
dlaste?eéﬁl'e% efe Héjf%r@d ]as'Wd?Sébﬂonae 'u%ﬂiblé PRbESHUrE SImIEF ® the one

used gi ve :g anmpl e hydr ochl ori de
descr&eeirfeommayrﬁhegls £1n<startasg Ngtrhe’bjﬁ Rtg ef 2-nyeghyk-propane-2-sulfinic

aCId[ i 'egﬁﬂ l{\% dé%ﬁgﬁﬁ@p@?%éf'ﬁi%ﬁg Wé@{’&ﬁ%ﬁ‘%kﬁﬁggy

R = 0f23010439 Alin (Method P Detected mass: 216.2 (M+H").
cycl ohexyl oxy] - | oro- 2H i soqui nol i n-1-one

d) 6-[4-(1-amino-3-methoxy-propyl)-4-ethyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-

one (Example 98)



4- (texr

a)
ci s-{144-(7-Chl oro- 1- met hoxy-i soqui nol i n-6-yl oxy)-1-(t
W@ Rahs@eo- t hi opyran-4-y1)- cycl ohexyl Fpr opy 1} PCEHERZN/G)4420
aci d tert-butyl ester (60) 0J 15S To a solution of
ng (136 pnol) of

CIS 1 [ 4- (7- chl or o- 1- met hox¥06 soqui nol i n- 6-yl oxy) -

1- (tetrahydro-thi opyran-4-yl)-cycl ohexyl Fpropyl an ne

[ prepared from

Ci s-4-(1-am noprggp aby ro t hi opyran-4-yl)-cy

cl ohexanol and et hoxy -

i soqui nol i ne (¢ ietl as described for

the al ternative syht hez ei 20~Example 1] in 2 nL of

di chl or onet hane ! re added 28.2 pL O\6 ng, 204 pnol)

of triethylanineQnd 44.4 ny (204Nonol )\efQ

di-tert-butyl-di carbonate, and tHe m xture \was stirred

overni ght at roomtenperature. The reaction m xture
Examipies 98 wasosyriteesizéd ks inguhel readiien bggedhes as tebtrnsetifor the

over celite and the filtrate was concentrated i.n vacuo
alternaijvey syathesis eidrxaspplert 61ep sandrh Kmecf 4261 -Ainas-Brethoxy-
propy‘c)gﬁ \?{e I)fi cgcﬁﬂg{?&m%ggaﬁd Sk/try%éf*f &Br%?-gu%a -r‘t'rﬁaéth‘éky
isoquindling (4 )Mvelrg used to give 43 mg of Example 98 as hydrochloride.
Sterepgrhergldés'ry) %ﬁ,epgﬂ%§§$€¥3}%,_71(718 rlmrgJI I(I\%ﬂ\otde M 651é/tec eah aBY: 393.3
(M+H5)chl or o- 2Hi soqui nol i n-1-one (Exanple 99) 0 A

solution of 76 ng (138 pnol) of

ci s-{144-(7-chl oro-1- net hoxy-i soqui nol i n- 6-yl oxy) - 1-

(tetrahydro-thi opyran-4-yl)-cycl ohexyl ypropyl}-carbam

c acid tert-butyl ester (60) in 3 nL of absolute
Exan?le:bg%ugreegﬂﬂﬂnsmm romALeq1; atd@x@-tétrhhyd#oﬂﬂbplyrlaﬂm-gf)-

of m chl oroperbenzoic acid in

CYC|°’i'I¢;XYJﬁXYr]1 cehlere 'ﬁaﬁ@'nohﬂrd PP reaction mxture was

strirred at roomtenperature for 2h. Then, 25 niL of

wat er were added and the m xture was extracted three
a) cist{il {ag7vC hlbra ahkthioxyes bquiaolin-Beyloxyy! A(etrabydrathiopyran-4-yl)-

| ayers were shed wit 1M a us sol ution of
CYC'OQ@\&%WPM!}@YEI%HQQC'%%FM' %’%@ us sodi um

bi carbonat e sol ution and brine, (dried over nmagnesi um

sul phate, filte 8 eyapor ayed. After

purificatio 3 rahy( i 02, %--4 30%

met hanol in (L

g | i nO6 xy)
1-(1, 1 d| 0X0- tetrahydro t hi opyram—4-yl) - cycl ohexyl Fpro

pyl}- carbam,eoamd tert-butyl , the product was
di ssolved in 2 mL of a 1:1 m xturesof 2-propanol and
I N aqueous hydr ochloric acid and$eated in the

To a SRlGlaR QH61 Fe T I8 UMOYGRf 51 Adel 7t SR BeOXY JSgUnoln-6-yioxy)-
1- (tet%yhge(r)%m 8’?}(@5-4 g? 6_y'cl i ﬁﬁr}'ﬁ%nﬁ@‘d%bﬁr&gﬁoﬁsﬁéhsﬁ -amino-

propyljed-ftetrabydd-{hidpyran-4-yipcgCiobe 18166l S TICT-/chisr0 8 100kb4 P-onethoxy-
isoquiaipe ) 14 Fimiafasion s drseebpd Sa R RIS atiyg synthesis of
Exampfel 1] inf2 FAL of dichloromethane were added 28.2 pL (20.6 mg, 204 umol) of
triethylamine and 44.4 mg (204 pmol) of di-tert-butyl-dicarbonate, and the mixture was
stirred overnight at room temperature. The reaction mixture was evaporated, taken up
in diethylether, filtered over celite and the filtrate was concentrated in vacuo to give 76
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A solution of 5.0 g (25.3 nmol) of
7-chl oro-6-fluoro-isoquinoline 2-oxide (9) in 120 nL 5
w@Roobasoed ri fl uori de was treated with 15.9 nmi PAWER2009/004420
152 mmol ) of tert-butylam ne and cooled to O C. Then,
17.3 g (53.1 mol ) of p-toluenesul fonic anhydride were
slowy added portionwise wit® tenperature control (<10
C). The reaction mxture was stirred at room
tenperature for 16h, before being cooled to 0 C and
mg ofeth?ttitlerco&uﬁll)tgﬂd igﬂaﬁ pﬂ:ritlyftdfﬁcie:‘ltf toelfmr=tHi)earﬁ](;ddrwm'élsienaR(:i= 4.08min
5.3 nmo of p-toluen oni ¢ anhydri de were 10
(Methgﬁ'o(sh Detgeteddnass-orftth? )(Mﬁ'gy-was stirred for 24h at
roomtenperature, then concentrated and partitioned
between 120 nL of water and 150 nL of dichl oronet hane.

b) cisThH-(haswso-peoy 544 ladiedodattabydrothigpyrian-4lyhszy clarexyloxy]-7-
vv?'s_'hed el g[}t ti rrei wi t h 3N aqueous sodi um hydr oxi de,

chlorgy? HaigoaviaPlindgere (EXemale % e, filtered and evapor at ed
to dryness. The crude product was pugified tw ce by

silica gel 15 chromat ggrap
(di chl or onet hane: Enol ) to
desired producyn61) land _;

h

slightly contam nagéd W
= 2.35 mn (Mt hodOC). Det ect ed nasg.
b)
Ci S- 644-( 1- Am no- et hyl ) - 4- propyl - cycl ohexyl oxy] - 7-chl o
ro-isoqui nolin-1-ylamne 20 (Exanple ﬁGEI)) 28 ng of
Exanpl e 100 were obtained follow ng gyreaction
sequence simlar to the one used for the synthesis of
A solFon A 76 &1[?( ei3enurdop it cfQ-P -p4-67-Ehidgo-FLipethieydis 6§uindff-6-yloxy)-1-
nol ) of 4-(1-am no-ethyl)-4-propyl-cycl ohexanol and )
(tetral?xﬂyorfg|0@(y_ram4mpyclglpe)gyé]r@r_qw85qar amic gegid tert-butyl ester (60) in 3
0, o .
ml of RSB RRABEMARERE U AR N G with.a solion gf 102 mg (415

pmol)bfh-chioropétiiemzdicCcid et entk ef dickderon#dRane ( AfidHhe reaction mixture
Exanpl e 101 an

X d 102:
was sfifeeq at 1gam eTpPSIAfYRe for gho JPEDN 9 MYp BHVEIST Werec2didpd and the
YRS BRI Wbl B 0, T LORBRI R tyers
were washed svdthaa 0-1\8 aqueods isolutiponoftsodiun Ghioisulphatie, ssaEturatech aqueous

v B ol B e e o, e
evapdfafed %%e}?%?riﬁ@&fb%& AEgh cA rérﬁﬁfagﬁg@fgﬁbﬂ 8920830% meéhanol in

stirred a further 20 m nutes. r cooling to -7
dichlotymettank) 4o ¢fietdh B6rrof wif § h-fcis3(7Lchloraa -iRethoxywaequaiddbal-6-yloxy)-

1 R R BRSPS R e el oo
ester [tREPPERIdt WPaPORsUREd IR MEIdfd €d Ml@iral SfY-prdpganbland 1N

reaction was quenched by gentle addition to 150 nL ice
aqueaisl hydracklorig agid and beatedin thetmissawave fartd0 min By 100 €t The

reactif PVl YRR BleA STy BRATP e yBe PR BB mo ofthe

title c&hpaubi@ (Erampid 99?é§ lts Wedrachshidd. IRyeut  17uninlh@iethod G). Detected
purification. 20b

mass14§4.2{Mdpr opy1) - 1- propyl cycl opent - 3-ene (63) NH2
1-cyano- 1- propyl cycl opent -3-ene (62, 2.3 g, 16.9 mmol)
was di ssolved in toluene (15 nm) and ethyl nmagnesi um
brom de (11.2 nL, 33.7 nml, 3Min ether) added. After

Example 100: cis-6-[4-(1-Amino-ethyl)-4-propyl-cyclohexyloxy]-7-chloro-isoquinolin-1-

ylamine



10

15

20

25 stirring for 30 mnutes at 90 C, the reaction
m xture was cool ed and added dropwi se to ice cold
worgaobasoby (66 nl), foll owed by sodi um bor ohydr PAIBEEPBBB004420

ng, 17 nmol). The m xture was warnmed to room
tenperature and stirred overnight. The white
suspensi on WD 2009/ 156099Pt8 EP2009/ 004420 110 was
treated with sodi um hydroxi de solution (aqueous, 1M,
filtered through celite and then extracted with

a) tert! Bub/I-47 @hsrb B filosnigoqpimatih-1-gh)-Bminél@1f i | trate was
washed with dichl oronet hane. The or%]ani c phase was
washed with brine, dried [ sul phat e and
evaporated to give 3.8 (¢ B ow oil. This was
taken up in 5 di chl or onNthans glextracted twce with
hydrochl oric acid (2M. Thé aqueousUlayer was made
basic with sodi um hydr oxi solution (6M and
extracted wth dichlor t hane. Evaporation gave 1. 38
g of desired product as|a yellow oil which was used
W t hout further purification. 10c)
1- (1-am nopropyl)-1-propyl cycl opentan-3-ol (64) OH
NH2 1-(1-am nopropyl)-1-propyl cycl opent - 3-ene (63,

A solutlargof ﬁO&BfRﬁJBYnm&is) ofi /sehibve6-fluordtisoquisoline 2+ox@e (9) in 120 mL

of ve i i FeRT vith T HrCoT TR ezattid otfek Bffamine and

cooled@as (dc.omRsh, t1q r(8B PmneeINof -tbl@l@ﬁéé@l\‘dﬂn@ ahAjafide were slowly
stirring overnight. After cooling to 0 C, water was -

added godipnwiserwith tempesaistie ppntrpbicdder rC)pé’ hexeaetigremexture was stirred
at o bt ot b lcke B OUTEY OB Brgflefa B 7.1

mmolyoftérebutyiminexdnd 8.263g (25 Brraniotdofip-tdiuendsdifoarcamtiydride were
dried over sodi um sul phate and evaporated to give 1.54

addeq; ‘Bre mrastioanixiusgvas stired fonq4lt at wom iypeeture, then
concdjyfiten BharfidiRTTbenidi s ml of APk eEI SSn oG

dichldréﬁle((ﬁanﬂllereophasus Wwerey saparatetbanad tite 9rgaryc) phasd eyaswyshed

eight él_ gwé)% M@x@ﬂdne& over magnesmm sulphate,

fi Itere@”é’rro( gv&&ﬂrﬁfe%‘tb dF?hQ@é‘Wt%’@#ﬂd@odrbﬂuér\%Qbmlf 6y ?Jvfé@ebw dilica gel

-1-propyl - propylam nes (65 and 66) were prepared
chronaatngsaphyddﬁhld;rgma;han@ mgthanglit(agivgoﬂ%pw of-pure deswed product

o SETARAETR A Ao il i  pmtonc o
zissemhtqmétrﬁéu Ch hBeRictad Rissy253yIniNpaigt)s of Exanple 1,

step d. Rt = 1.51 mn(l\/bthod G . 5 Detected nass:
377.2 (MH—I+) and Rt = 1.56 min (Method G . Detected

b) ms-@é{%h—%ﬂn %gﬁ ﬁryﬁgl %¥CI xon gp%t}]' r(')oxlysf)qyl |pb1r-gl_a£1me
(Exarhpliestdfyi nol i n- 1- one ( Exanpl es 101 and 102) 100
643- (1- Am no- propyl) 3 propb -cycl opent oxy] - 7-chl oro- 2
, d anpl e 102 were
4 oqui nol i n- 6-
yl oxy) - cycl open ]- oJgess I-p 0 g es 65 and 66 as
described for descfibed forGhe &l tlernaNHse synthesis
of Exanple 1, ste;w_gé = 1.33 mn
Det ect ed nass: 2 (MtH+) and Rt
(Method M. Detected mass: 363.3 (I\/Hr ). Both exanpl es

28 miﬁégégﬁﬁ%ﬁ@a ly@eﬁ%ﬂ%@%ﬂ g§l¥ﬁ&mg Edction s% ﬁie'héé& similar to the one

used for the synthesis of Example 1 (step d and e), starting from 73.4 mg (396 ymol) of

4-(1-amino-ethyl)-4-propyl-cyclohexanol and 100 mg (0.40 mmol) of tert-butyl-(7-



10

15

20

25

Exanpl e 103:
644- (1- Am no- propyl)-4-trifluoronethyl -cycl ohexyl oxy] -
W@ 200p18608» 2H20i soqui nol i n-1-one (Isoner 1) a) PCT/EP2009/004420
N- Met hoxy- N-met hyl - 2-tri fl uoronet hyl -acryl am de (67) |
0 FFF W 2009/156099PCT/ EP2009/ 004420 112 16.6 g
(167 mol ) of N, O-di net hyl h}@?oxyl am ne hydrochl ori de
were suspended in 900 mM of CH2C 2 and 29.1 m (167
mol ) of N, N-diisopropyl et hyl am ne added dropw se at
chlor®6-fludre-isequinhtliregd-ypamine (6 1)aR; adi26 min¢Mstised O). Betected mass:
sol utjon of 20.0g (143 nmol) of
362-%&#‘?‘ )1 uor onet hyl ) propenoic acid in 500 m of CH2O 2
at -40C. Afterwards, 5 34.5g (167 nmol) of
N, N1- di cycl ohexyl carbodi i m de were added and the
Examplext Of e@nsit 102 &d[3a(1-Aminé-@rofy)-B-propyl-cyetapentoxy]-7-chloro-2H-
ensi on was then filtrated and the filtrate
|soqug’5)i8f § evaporated (the desired product is
vol ati I e') Afterwards, 100 ml of n-pentane were added
and the suspension stirred for 30 m nutes at anbi ent
a) 1-ayanpet-prapyicycipentileen® (62t e was renoved by
filtration, the filtrate was carefully evaporated. 10
Chr omat ogr aphy on silica gel ng et hyl
acetate/ n-pentane 1:4 yiel ded g of the desired
product. Rt = 0.56 mn (S .
4-0x0-1-trifluoronethyl-cycl ohexs goarboxyllc acid
met hoxy-met hyl -amide (68) 0 0 15 Z21.8 g (119 nmol) of

LDA @gﬁghoiﬁyﬁh@ggﬁg' ipn?‘o I-}ifg)' %%Q%Hegﬁtd?abw%%ré’tl ggl-geundargon to a

stwred!s(:lutmn&lWylathg)(ZQ 932003 edi, 244 menad) im Wl (25@ mL) and then
ach on was treate

stireq i) {5 (S The Saun mpdiewBS e D vaBRed thEoagis inggature and

stirred f¥%d f@fhe?%ﬁideé!\mﬁerté&ﬁlﬁng'tb urgdcugisoy 43cﬁ9hI6?ot$iftene (30.1g,
THF, 100 ml of a 5% aqueous Solution of HCl was added

25.3 mhyiwesiadded drepwise avelahhminutesanseihgtmidurezgirred for 10 minutes.

The r@%{tﬁé%&l}ﬁv&é& tJn\{\Zé Jﬁ t§ gé@ﬁ} t?r‘riﬂe?ﬁfu?g rqtl@ ﬁ%% IL%F %}Hﬁovermg ht.

The reachc?vwa? rq@lbﬂdhé@ bylgﬁ;\giela&id?t(uﬂ\ taI$501 n‘;M iceassid natéhad followed
uritircatl on = m n
by exBaglion wabaneiby tecbbiy] 66 ARsAteRIgBke dgb o7of an orange ol

f

Vacu%‘&dgtll 'ﬁéxd;nglphlry?{ak 555%?2%5%%2‘3 oé gg%%ﬂ Inﬁgél\éh r}t?as used
withoof fusthey gudfisatetnhanol and 2.96 g (78.2 mml) of NaBH4

wer e added portionwi se at -70C. The m xture was then

stirred for |h 5 at anbient tenperature, followed by

- ally, the pH was

b) 1- @ﬂ‘@r‘ﬁhgg%@eﬁ’? %’WI H@bﬁ@fﬁg relgbga?o% aqueous

HCl -sol ution to renove remai ni ng NaBH4. Afterwards,

the pH was adjusted to pH=8 using saturated aqueous

NaHCCB3- sol ution and the et ®l was evaporated. The

resi dual solution was extra d three tinmes using

300mL of ethyl acetate each eryar ds, the organic

| ayer was washed

1-cyano-1-propylcyclopent-3-ene (62, 2.3 g, 16.9 mmol) was dissolved in toluene (15
mL) and ethyl magnesium bromide (11.2 mL, 33.7 mmol, 3M in ether) added. After
stirring for 30 minutes at 90 °C, the reaction mixture was cooled and added dropwise
to ice cold methanol (66 mL), followed by sodium borohydride (638 mg, 17 mmol). The
mixture was warmed to room temperature and stirred overnight. The white suspension
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10 using 300nl of a saturated aqueous NaCksol ution,
dried over MgSO4 and evapor at ed. Chronmat ography on

W@ RI00a360gE] usi ng et hyl acet at e/ n-hept ane yi el BEHEB2000004420
g of 69 as a colourless oil, containing only one
cis/trans isomer of unknown configuration. Rt = 0.66
mn (Method P). 15d) 10
4-(tert-Butyl-di nmethyl -silanyl oxy)-1-trifluoromethyl-c
ycl ohexanecar boxyl i c aci d net hoxy-net hyl -am de (70)

was tfeddéd with’sbdiumiripdroxitie solution (aqueous, 1M), filtered through celite and
roxy-1-trifluoronethyl-cycl ohexanecarboxylic aci

4- Hyd d, .
then extaetad Wibidighlogemethanedsopgapangl 6k b)-J&e filirategwas washed with
dichloroh e@}%ﬁif@ﬁrg@hﬁé?ﬁéya%ﬁH%ﬁﬁh Wring, 8fdé 8ver sodium
sulphater and evaporiated toy givel 318 ¢ ofi 4 yellow it Thisasas fakesnt @ wer e

. .added at 0 C and the nixt [ d to. s d_at
dichiciediiie Snperiacisd mire wih vekechipds aei @R The.paueous layer
was rﬁé&é’bﬁgic%ﬂtﬁ‘Qo@i@nﬂhﬁ@r“ox%lgti&? t6MYGhd extracted with

2009/ 156099PCT/ EP2009/ 004420 114 washed successively
dichlaramethans. ioyaporatiorofaveatl 38 g ofidesired pnedBd asia péllaw oil which was

do"‘%’Ng ugous Hgl-tsol ution and once using 30 mM of a
used WingH S RHEBERY MY HCB- sol uti on respectively. The
organic |l ayer was then dried over MgSO4 and evapor at ed
toyield 840 g. Rt = 0.99 nmn %I\/Ethod Q. 4.15 ¢
c) 1-({-emipopfany))- biropylcyclopentan-3-ol (64)
4-(tert-Butyl-dimethyl-silanyl 0@ -1-trifluoronethyl -

10 cycl ohexanecar boxylic acid pethoxy-nmet hyl -am de

(70) were dissolved in 40 anhydr ous THE.

Afterwards, 28.1nml (28.1 gf a 1M sol uti on of

di i sobut yl al um ni um hygmi R CH2Q 2 was added at 0C

and the m xture was stirred at [0OC for 30 m nutes. 40

m of a 10% aqueous sol uti on ofNHpot assi um sodi um

tartrate tetrahydrate were added and the ni xture was

1-(1-arhinbp FSpy1R1 -prEp Ry A8PE A3 -cheNBS! /Uyl 8.25krmbevasaksoRed in THF
m xt ure 50 m" of ethyl

was then extracted tw ce uSing
(15micatt hif € urden argore Borgaei(8. Iraly,e.0Vvasnaly il Mtinolidr) was@sdded

and evapgor at ed t ive 3.40g .0f 71. = 0.98 mn
dropvie PR oy nges: nbRHeRct indte Y e todKarh fo room
tempdratute Bebie $tittibiy oVermghty IAfRrlcaBling@ty/ DL, wifler was added (4 mL),

trifluoromethyl-cycl ohexyl]-nethylideneam de (72) \/

followed by hygrogen peroede §PETMEP30%oseutian in waterl apd sgdjurp hydroxide

sty ALl augons stiank, Afler sirine for 5 Pinyiss s mofture was
extrad?d hﬂﬁmgmma&e hiride qvel)sodiume Sldgwm?é wad evapogtad tolgive 1.54 g
of anhydrous THF. 1.31 10. 8o 0 )
of desStadaRIRICDSS AJRIMUE ATTSRIBRTSI CL a0 B4, 8:84,10.85.0vis (Methgd M)
[ tani t hoxi de were added and the m xture
Dete‘ﬁée%beéd%fgrsmﬁé%'iﬁéfl ux. The reaction nixture was 5
poured into 75m of a saturated aqueous sol ution of

and t recipitate remved by filtration. The .
@) 131 are- e Borises Bho B alSNT e pentyl-SthpyigirobYiamines (65
and 6%hyl acetate each. The organic |ayer was dried using
Sat and evaporated to yield 3.90 g of 72. R = 1.02
mn (Method Q. 10g) 2-Met ;
{144- (tert-butyl -direthyl -
trifl uoronethyl qam de " (73)

A

b-sul finic acid
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FE 13.4 m (26.8 nmmol) of a 2M sol ution of
et hyl magnesium chloride in diethyl ether were diluted
waigings@dnd of anhydrous di et hyl ether and cool BCI/ER2007@4420
C. At that tenperature, 15a solution of 3.7 g (8.95
mol ) of 2-nethyl -propane-2-sulfinic acid
144-(tert-butyl - 111
di met hyl - si | anyl oxy)-1-trifl uoronet hyl -cycl ohexyl ] - net
hyl i deneam de (72) in anhydrous diethyl ether was
1-[3-(PLARSFo I ﬁ@th@@.sdﬁmﬁélwas%xwwcr@péhmmAm@pﬂldrapﬁlérﬁiﬁes (65
warm to anbient tenperature and was stirred
and 66hwees prepargd ast a Mixtulg of isomsrs ér%ﬂ cma@@d\%lﬂ%\dlré

t

propyERPENER-S1d P4 ST REHGto Aol T TRk Shuinoline (4 20
descrﬂbeﬂ?f@r tife ilfematlw synﬂheslssafOEmmblem s‘telp UhRﬁ = 1.51 min (Method G).

purification
Detedd mass; 4602 ObgH). a0 Ry T 1o e (MRS 6 oRetested mass) 377.2
(M+ HﬁNHZ WO 2009/ 156099PCT/ EP2009/ 004420 116 3.22 ¢

(7. 26 mmol ) of 2- Met hyl - propane-2-sulfinic acid

{144 (tert-butyl-dinmethylsilanyl oxy)-1- tri f 1 uor onet hyl

o) 65 SRS IR Ts Sb Lt A  90
(Exanﬁ%s%ﬂ @Qpp@b and the m xture was stirred for 5h at

I ent terrperature and the mxture allowed to stand

at anmbient 5 tenperature for 16h. AftNHyards, 300 ni

of a saturated agyse 0l ubio wer e added
and t he 2-propafol t ed. ing mxture
was extracted 100 acetate
each. The organicC wasCilri ed usi ng MgSO4 and
evaporated to yielld 1.50 g of 74 as an oil, used

W t hout further pQ‘lflcatlon Rt =0.82 mn (Mthod

6-13-(PmibS-ishp ) 3-RrapyRuslgpeaigny Teshioro2H isganingiing 1qnes Example
101 ah@ fEaJahY;ble cnoRl Wé@(plﬁepaﬁé@ﬂ'bhﬁml[347(c756rolﬁni&ﬂomﬂsédu|66I|n 6-

| ) of NaH were suspended using 3 ml of DMVA and
yloxy)s@quqmylb—ﬂ -BopyhRropylagmings§lS and 66 as descrlbed for descnbed for the

alternéf“ \9% ﬁﬁhggusWrﬁp% 1! ltéeé Hohoﬂﬁéﬁmmﬁgﬂ fulsl dwobeﬁcﬂd mass:

363.26(M+a-lﬁ)lae|ﬂt Rit=e 0194 atini(Methdfd M) vBestednmmssu86313 (M+1292

ng (1.33 mmol) of . : . .
Both ?X%IgP'SFcWQ{ efqtfiemsdla%m&we ok lpmers: rglativestergpchgmistry was
t % as added and the mixture was stirred for 3h at
no aaI |é£ﬁt tenperature. The 20 m xture was then poured
into 100mL of a saturated aqueous sol ution of NaHCO3

PR e I e
|sounhBI|M\ﬂt8rﬁe (1dbhRRe 1ysi ng MSO4 and evapor at ed.

Chr omat ogr aphy on silica gel using ethyl
acet at e/ n- heptane, followed by chromat ography on

R L i

product as the acetate. 77 min (Method P). WO
2009/ 156099PCT/ EP2009/ O 42 117 K)

644- (1- Ani no- propy1) - 4-t riyf 1 uofonet hyl - cycl ohexyl oxy] -
7-chl or o- 2Hi soqui nol i n- 1-lone q:I soner 1) (Exanple 103)
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05 229 ng (480 nmol) of

144-(7- Chl or o- 1- net hoxy-i soqui nol i n-6-yl oxy)-1-trifluo
WO aovetisopbcycl ohexyl Fpropyl am ne (75) were di sSBC/EPR2009/004420

using 2 m of 2-propanol and 2 ml of a 1N aqueous

solution of HCl. The m xture was treated for 1h at 100

C under microwave irradiatid®h Afterwards, the mxture

was diluted using 50 m of water and |yophilized to

yield 195ng of Exanple 103 as the hydrochloride. Rt =

16.6 %(g}'? Pﬁ'emkilggPNt@CHimethm&@k?ﬁnﬁﬁe hyafochéidelefdbtBpended in
900 gt GH: g 29 bpY 1167 remoNiaféy.brdiseproryleliyisminecaidrded
dropw€ gt 856G % PN SLbR 3065 addBlorflise Kby solygjon of 20.0g (143

mmolfof 2(tHfluromttsdgiroperidic aeidin 500 mhohCél,CLA. -20RC, Aftétwards,
E) was added to a sol ution

TH of . :
34 5g716¢ rBmeleatN. A icyelohmMbarbediuioveTecadded aug themixture stirred
ot 0P 1p 1 ek gt A0 ey 3 1 kgl carctly
evaporated ¢he 2espped psodectas golatite). iAfeewards, i 190 mbofnpentane were

e oy Tl T ST
precipﬁ{;/a% WRis! r%h?o\)%sbyﬁﬁitﬂaﬁ%fﬂ"nebﬁ‘ltrﬁié WhaschrsfufnEvapbraté£d

reverse phase chromatography (0 to 4 mnutes, 15%
Chromatagpapiiyl 66 GlierQR| Beigpethybaastateln pentane 1:4 yielded 22.8 g of the

.acetopitrdl e et 0 m nutes 15 to 90%
deswe&ig;odﬂqcﬁ.rl?tl—eb:%rglm Qﬂﬁﬁ}%’é‘ﬁ)aom acetonitrile) to give
79 of the desired product Rt = 2.60 mn (Method C).
Detected mass: 210.0 (MrH+). 5b) ] )
b) 4-Qxnt 1 triflgprogreshyl-cialehsxanesathaxylic paidemethoxyymethyl-amide (68)
romet hyl - cycl ohexyl F pr (prl a@' ne (76) 790 ng (3.51
nmol ) of
4- (1- Ami no- propyl) - 4-R=+<_ uotanet -cycl ohexanol (74)
wer e di ssol ved using B. 0 nhydrous THE. 1.20 g
(4.56 mmol ) of triphenyl|phosghih, 10 0.58 ni
(3.51mmol ) of N, N-diisopropylethylam ne, and 735 ny
(3.51 mol ) of 7- chlor ol- t hoxy-i soqui nol i n- 6- ol
(81) were added and the mixture cooled to OC. At this
tenperature, 0.83 m (5.26 " mmol) of diethyl
21.8 ggffblgﬁﬁg?zsv NaM%trv&(yENaﬂeﬁm@nﬁﬂa&%methygé&ytﬁaﬁﬁmiaéqw) and 36.1

anbi ent tenperature. Afterwards, o .
mi (28Bxnonod) afeds (tdmeinysilaww 1, 3-butadienewere Mixed apdgtivided into 3

i R b o L AR SRUESBL PHR fn. o
combMadGleactieh Peodiittd ware Whé® dilueaclsimd h58 @atlofafHR, 100 ml of a 5%

saturat ed aqueous solution of NaCl, respectively. The

aqueeyigyyseiution & EICI weas added apd stiggd\ipt hh 20 gimbientdemperature.
0 J | [

Aen 8087 AP Sl 40 R o005 1 sbotat caon.
dried aglingoMg SN ard evapdratéid yiéld 8.0 psedivathomt $urther purification. Ry

extracted three tinmes using 20mL of CH2Cl2. The
=0.72mjaAMethed/B)- was 20 then dried using MySO4 and

evapor at ed. Chronmat ography of the residue on silica

gel using t.-butylnethyl ether/n-heptane 1:1 +1%

acetic acid yielded 160ng of the desired product as

[ts acetaje. Rt = 0.79 min (Method.P).. Detected SS: .
o) 4oy figrometpy oxip N BESERIIS B DS IOY T ERy - amide (69)
160 nmg (336 mol ) of
114-(7- Chl or o- 1- net hoxy-i soqui nol i n-6-yl oxy)-1-trifluo
ronmet hyl - cycl ohexyl j - propyl am ne (76) were dissol ved
using 2 m of 2-propanol and 2 m of a 1IN
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5 aqueous solution of HClI. The m xture was treated for
1h at 100C under m crowave irradiation. Afterwards,
WO p@onde0dur e was diluted using 50 m of wat er BEHEP2009/004420
| yophilized to yield 154 ng of the desired product. Rt
= 0.66 mn (Method P). Detected mass: 403.2 (MtH+). 10
Exanpl e 111: 113
[4-(1- Ami no- propyl) - 4- net hyl - cycl ohexyl ] -i soqui nol i n-6
-yl -am ne a)
[1-(8-Methyl -1, 4-di oxa- gpi rop4. 51dec- 8-y1l) - propyl Fcarb
am c acid benzyl ester (77) 0 g (41.4 mmol ) of
8- Met hyl - 1, 4- di oxa-s arlec 8- carbonitrile
(synt hesi zed from I
1, 4-di oxa-spiro[ 4. 5] decq carbonitrile and nethyl
iodide in a simlar fas as described for 5 were
di ssolved in 17 nL of abso] ute tetrahydrofurane. Then,
20.7 nmL (62.1 mmol ) of etlgyHmagnesi um chloride (3Min
di et hyl ether) were added dropw se and the reaction
18.0 gr{Ait. 1 mammﬁ&)f He@kod —tnﬂuoeémechyclehexme@Tbompid aid neethoxy-

methylariige (68) wereAissobegan G50aRl of SHBITORS SHAIAl NI @ (78.2
mmoI?Qpﬂgﬂi e R 2 QW& 37§@Cb?ﬁet?ﬁ|§fdrg%vd§fh%n stirred for 1h

portionw se at O and the m xture was stirred
at ambi@nt i8hpetatursy MItowq:tbbwaddmoanfeSQOemt of watemmlfapjleynﬂ”lesuH was

then QYoo bB5 AEIT% 2086 RENBR B ARV Graiing
NaBHg aARerwaras, th@?ﬂﬂ RS 9&]9§!@dctomﬁslf@réétdfdté@ aguébus NaHCOs-

magnesi um sul phate, fi'ltered he 5 sol vent
solutiery apd the ethanmhwasrexaposaiese Ths r@sldgl)al selutien was exdeacted three

Y I N —

using '8000fl.df @ satulfled aqueblis Nachafdmmdtﬁ ldﬁedfdl/reﬂmng?sm aad evaporated.
added. The reaction m xture
Chromategearhy. PR siisa as! pﬁm@oethw'ra%atefmr@ﬁptqmylﬁ@q#f6 PRiGpf 69 as a

COIOUQ“%HSSO@% t% ﬁa gmgh(%mfoneﬁ%ﬁgné%%ﬁégnbl ned or gan @ﬁ'atlon R =0.66
min (MéthedsP)er e dri ed over nmagnesi um sul phate, filtered

and concentrated to give the crude product 77, which

was purified by by silica gel chromatography

)1-

d) 4- (@tggﬂ@muﬁéﬂwl sm@% 1 fg]mh@wrﬁeﬁ,yie%aoﬁ%éﬁﬁgs%rg?hd
methcawsnetr(wﬂamgie (18) b)

[ 1- (1- Met hyl - 4- oxo-cycl oxylb propyl ]-carbamc acid

benzyl ester (78) 5.50 g of

[1-(8-nethyl -1, 4-di ox§ 'ro 4 5,0@0\(18 y1l) - propyl Fcarb

am ¢ acid benzyl est erF20_¢p i ssolved in 15 nL
of a 2.1 mxture of acetd d I6N agueous
hydrochl oric acid. The reg

dn m xture was stirred
for 16h at roomtenperaturey then dropped into 150 niL
of saturated aqueous sodiu 5b|carbonate sol ution. The
m xture was extracted Fh e-times with dichl oronet hane
(100 nL each), the co qed organi ¢ phases were dried
over magnesi um sul phat filtered and concentrated to
gi ve the ketone 78, whi ch 25 was used directly in the
6.00 %gzs 5$ﬁrﬁel) o?u H‘yﬁ% -ThrifluoMEne el 1 By cloRekasé &StbBRAR: acid
09/ 156099PCT/ EP2009/ 004420 121 C

methqw-metwmnuda (68} were digsplyedsip [20-1pt @b(}waaarwb%Scmh@g 36-
lutidin@SWE adddd Afleihrds, 6.48 ml (28.2 mmol) of tert-butyldimethylsilyl
trifluoromethanesulfonate were added at 0 °C and the mixture allowed to stand at

ambient temperature for 16h. The mixture was then diluted using 30 ml of CH,Cl, and
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2.10 g (6.92 mmol) of the ketone (78) were dissol ved
in 21 nL of absolute nethanol, 5 then 5.34 g (69.2
Wore@wb)ise@p9 anmoni um acetate and 435 ng (6. 92 MBCH/ERF009/004420

sodi um cyanobor ohydri de were added, and the m xture

was stirred at roomtenperature for 16h. The reaction

m xture was evaporated, thelt4esidue dissolved in 50 nL

of 1N aqueous sodi um hydroxi de and extracted tw ce

with 100 nmi of dichloronmethane. The conbi ned organic
washéd¥8Ecetively hiide Ushig EB@BlﬁlQﬂlwiél‘éS tvideatising f30 ineb£4 0. i ciqueous

evaporated 10 to give 70 of the title conpound 79
HCl-splytignand eRcesusing Qermdofa ratechagueus Hch -falufient

respe?ﬁieﬁ&)ﬂ%szarg%n@ Ié{)err] v@gethgﬂddr@d O\Fé?tl\ﬂﬁé@g dmisévaé)bqgte% to yield

8.40 d. Ri4= (lg9anin (Metheda@)| am no) - 1- met hyl - cycl ohexyl ypr opy
1}-carbam c acid benzyl ester (80) 15 In 2 nmL of
absol ute tol uene were dissolved 100 ng (481 pnol) of

) . . -
o +EIPRITMS R ol RS prErepesmpaty 71
benzyl ester (79), @nt Yy (721 pm)l) of cesium
car bonate. The sol ut| on as degassed tw ce, then 3.24
ng (14.4 pnol) of paII cetaé_e and 13.5 ng (21.6
20 pnol) of / =
2,2' -bi s(di phenyl phosghFno)-1,1'%*b ht hyl were added
and the reaction m xture was heaté€d to 100 C until

conpl ete conversion could be observed. The m xture was
evaporated, the residue dissolved in 50 nL of

.15 SLE SO e T B P brhetr v
cyc|ot?é3&9{eéaﬁﬂﬁ&ﬁ’&%ﬁ%@%@%@mmde [(@6)werd BRseIVedSin 40 ml of

dried over ‘magnesi um sul Ehat e, filtered, concentrated

anhydiads Jirifi. fAﬁGWWd& 28 dmideB. enmeheaf &yl Msgution of

aisor L FE 35 FFELRC Lkt e G Ty oo streo a
0°C fm‘H&DSmlrﬁ&és 34 Mildf)a 10¢2adifeos soldtibrosbpotassium sodium tartrate
4- (1 soquj nol i n-6-yl am no) - 1- met hyl - %C| ohexgné&r opy

tetrahlvaitateaﬁsarﬁd@e Al Bempuesvas stines fae b iATkiewemaerature.

The ré&?l V;rpﬂé %L\)garzggﬁ%}??%gg@% t\?ne X dpgﬂ% @@fh é‘tﬁypﬁcetate each. The

organid iayeedas tied avetM9$0x, @peine\eporateldetoegiven8i40g of 71. Ry = 0.98 min
ersion was conplete. The catalyst was filtered off
(Methgﬁgg)( he reaction m xture was evaporated to dryness to
give the title conpound, which was purified by
reversed phase HPLC (water/acetonitrile) to give 30 ng

f) 2-thhxt~wnrepm&psuéﬂ1i¢ Bcigs 1i[4-<tert-batyl:dinelbwl-silanydoxy)stal t .

o Rt =10 d mass: 298.2 (MtH+).
trlfluoiqgnqwé(l—f:y)ql%m ﬂyi'ﬁg%sg ?g eparated by HPLC,
using a chiral col tgrm: Absol ut e stereochem stry was

not determ ned, theNgarlier el ifgng enantioner was
designated to be enant /oner oney| WD
2009/ 156099PCT/ EP2009;30044 anpl e No. Racenate
Enant i oner o
—N
\
S=0
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Method Rt chiral [mn] 32 Exanple 26 1 E 8.68 33
Exanple 26 2 E 9.98 105 Exanple 1 1 T 8.33 106 Exanple
wa2@9/T56099 3 107 Exanple 34 1 R 6. 31 PCT/EP2009/004420

115

3.20 g (10.3 mmol) of 4-(tert-Butyl-dimethyl-silanyloxy)-1-trifluoromethyl-
cyclohexanecarbaldehyde (71) were dissolved using 25 ml of anhydrous THF. 1.31g
(10.8mmol) of 2-methyl-2-propanesulfinamide and 4.32 ml (20.6 mmol) of titanium (1V)
ethoxide were added and the mixture heated for 4h at reflux. The reaction mixture was
poured into 75ml of a saturated aqueous solution of NaHCO3; and the precipitate
removed by filtration. The filtrate was extracted three times using 50 ml of ethyl acetate
each. The organic layer was dried using MgSO,4 and evaporated to yield 3.90 g of 72.
R; = 1.02 min (Method Q).

g) 2-Methyl-propane-2-sulfinic acid {1-[4-(tert-butyl-dimethyi-silanyloxy)-1-
trifluoromethyl-cyclohexyl]-propyl}-amide (73)

= s
S0 4\

13.4 ml (26.8 mmol) of a 2M solution of ethylmagnesium chloride in diethyl ether were
diluted using 8ml of anhydrous diethyl ether and cooled to -78 °C. At that temperature,
a solution of 3.7 g (8.95 mmol) of 2-methyl-propane-2-sulfinic acid 1-[4-(tert-butyl-
dimethyl-silanyloxy)-1-trifluoromethyl-cyclohexyl}-methylideneamide (72) in anhydrous
diethyl ether was added dropwise. Afterwards, the mixture was allowed to warm to
ambient temperature and was stirred for 2h at ambient temperature. 100 ml of a
saturated aqueous Na,SO4-solution was added, the organic layer separated, dried
using MgSO, and evaporated to give 3.22g of 73 as an oil, used without further
purification. Ry = 1.09 min (Method Q).

h) 4-(1-Amino-propyl)-4-trifluoromethyl-cyclohexanol (74)
F NH,

F
F

OH
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108 Exanple 34 2 R 8.30 109 Exanple 16 1 S 6.56 110
Exanple 16 2 S 10.6 The enantioners obtained from
w0 b@gas@sanpl es by separation of the racemat e BECEHEP2009/004420

Ci S-6144(S) - 1- Ami no- propyl) - 4- net hyl - cycl ohexyl oxyl -

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

5Ci s- 6444(R) - 1- Ami no- pr opy 1316- net hyl - cycl ohexyl oxyl -

- chl or o- 2H i soqui nol i n- 1- one,

Cis-6-[4-((S)-1-Am no-propyl)-4-(tetrahydro-pyran-4-yl
3.224g (7326 |n@l’ﬁ© )deXM]etﬂ Ifﬁhbﬁéﬁ?e-abklﬂmﬁidla%fd {11[4|-(téftﬁbutyl-d|methyl-

Cl S- 6- R) - 1- Amno pr opy 4-(tetrah dro ran-4-yl
silanyloxyy-d rt@ﬂggmmtpyl-qycaﬁh Qqqpy[}@mqi@ (78) wes ssolved using 200
ml of é‘%‘éﬁ?@?'gé‘}h | 3311 Wﬁa‘&ﬁe%g %i’()ﬂoﬁ SHH wh¥ %ldagﬁ)%'dotﬁé]mlxture

was sﬁirréd Gof 8h @&t Shbleﬁtemame hhdéthetrhi)dure)attlbme)mlstanyd af ambient
| or o- 2H i soqui nol i n- 1- one

tempetraguezt@,mz@) -hitemerds.3ohmi of psatunajed aguegus splulipy afieHPO.

were QH&e%%&Q?E?éﬁén o]wggcf%ﬂproféa"'r‘ C’r%%}:gﬁﬂé'rﬂl rggf%sp ;é} acted twice

using MY0-rmyof eﬂlykqd:eia’gd edche Ther orgabhi?ldyes vasidriEd usitg M@SO,; and
een ,as

evap atetS’rt%n@'tglnfgﬁ 3 ggltsfﬂ @lSpQé(y@)o%rt]\?%tﬁeor puErE}%QE.br?”ﬁ{ =082
min (MQ@%d][SﬁOQQPCT/ EP2009/ 004420

i) 1-[4-(7-Chloro-1-methoxy-isoquinolin-6-yloxy)-1-trifluoromethyl-cyclohexyl]-
propylamine (75)

F NH,
F
F
B >
N
= Cl
(@)

160 mg (4.00 mmol) of NaH were suspended using 3 ml of DMA and a solution of 300
mg (1.33 mmol) of 4-(1-Amino-propyl)-4-trifluoromethyl-cyclohexanol (74) in 3 m| of
DMA added. The mixture was stirred for 1h at ambient temperature. Afterwards, a
solution of 282 mg (1.33 mmoil) of 7-chloro-6-fluoro-1-methoxy-isoquinoline in 4 mi of
DMA was added and the mixture was stirred for 3h at ambient temperature. The
mixture was then poured into 100ml of a saturated aqueous solution of NaHCO3 and
extracted three times using 50 ml of ethyl acetate each. The organic layer was washed
twice using 50 ml of water, dried using MgSO,4 and evaporated. Chromatography on
silica gel using ethyl acetate/n-heptane, followed by chromatography on silica gel using
t-butylmethyl ether/n-heptane 1:1 + 1% acetic acid yielded 162 mg of the desired
product as the acetate. R; = 0.77 min (Method P).
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124 Met hods Met hod A: Stationary phase: 5G adient:
Fl ow: Wat ers XBridge C18 ACN+0. 05% TEA: H20+0. 05%
WaBERIAS®3{ 0 mn) to 5:95(0.3 nmn) to 95:5(3. 5 PERAEPL009/004420

95:5(4 mn) 1.3 nbmin Mthod B: 10 Stationary
phase: Col YMC Jsphere ODS H80 20 x 2 Gradient: ACN :
H20+0. 05% TEA 117 4:96(0 mn) to
95:5(2.0 min) to 95:5(2.4 min) Flow 1 nrmn 15 Mt hod
C. Stationary phase: Col YMC Jsphere 33 x 2.1

k) 6- [ﬂﬂd’lrﬁlﬁb di@b'ywﬁﬁmﬁﬁﬁneff@% -|BRES 5»@5;] -7-chloro-2H-isoquinolin-1-one

Omn) to 98(1mn) to 95:5(

(|50m95152®(325ﬁ4ﬁn'b 03 ow 1 mUnin 20 Method D: St ationary
phase: Waters XBri dge Cl8 G adi ent: ACN+0. 1% FA:
H20+0. 08% FA 3:97(0mn) to 60:40(3.5mn) to
98:2(4.0m n) to 2598:2(5.0 m nF to NHY7(5.2m n) to
3:97(6.5min) Flow 1.3 nmJmn tfthod E: ~Stationary
phase: Chiral pak | A 250x4. 6 3 tane : EtOH : MeOH
5:1:1+0. 1% di et hyl am ne

O

HN
Cl

0]
229 mg (480 mmol) of 1-[4-(7-Chloro-1-methoxy-isoquinolin-6-yloxy)-1-trifluoromethyl-
cyclohexyl]-propylamine (75) were dissolved using 2 ml of 2-propanol and 2 ml of a 1N
aqueous solution of HCI. The mixture was treated for 1h at 100 °C under microwave
irradiation. Afterwards, the mixture was diluted using 50 ml of water and lyophilized to
yield 195mg of Example 103 as the hydrochloride. R; = 0.64 min (Method P). Detected
mass: 403.10 (M+H").

Example 104: 6-[4-(1-Amino-propyl)-4-trifluoromethyl-cyclohexyloxy]-7-chloro-2H-

isoquinolin-1-one (Isomer 2)

a) 7-chloro-6-hydroxy-1-methoxyisoquinoline (81)

I X OH
N
= Cl
PAY

A solution of sodium trimethylsilanoate (149.2 mL, 1M in THF) was added to a solution
of 7-chloro-6-fluoro-1-methoxyisoquinoline (4, 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%
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Flow. 1 nmUrin WO 2009/ 156099PCT/ EP2009/ 004420 125
Met hod F: Stationary phase: Luna 3p C18(2) 10 x 2.0 nm
W@R@dismm99 ACN : H20+0. 05% TEA PCT/EP2009/004420
7:93(0 min) to 95:5(1.2 mn) to 95:5(1.4 mn) 5
Flow. 1.1 nUmn Method G Stationary phase: Merck
Chronmolith fast Grad G adi eht8 H20+0. 05% TEA :
ACN+0. 035% TEA 1098:2(0 nmin) to 98:2(0.2 min) to 2:98
(2.4 mn) to 2:98 (3.2mn) to 98:2(3.3mn) to 98:2(4
acetoﬁitﬂb/vFét@Wﬁtd]Zthﬂnlh@sh@td‘bo%%@téhmmema»tepbﬁé%é?ﬁﬂeo%
e C18 G adi ent: H20+0. 05% TEA : ACN+0. 05%
acetontie] t gAY of BeaRSTEd AMPHYCk R 5 269 miméMainad € Detected
9 n) Flow. 1.7 mJmn 20 Method |: Stati onar
mass, % @é%@tlﬂ)s XBri dge Cl8 Gradi ent: H20+0. 05% TEA : Y
ACN+0 05% TEA 95:5(0 min) to 5: 95(3 3 m'n) to
é 85 mn) to 95:5(4. 25mn) Fl o
b) 1- [43—(7 hlorosi ¢ ﬁéyysngm Byla¥yddi ’gﬁlporomethyl cyclohexyl]-

propylamine (76)

F NH,
F
F
| >
N
= Cl
/O

790 mg (3.51 mmol) of 4-(1-Amino-propyl)-4-trifluoromethyl-cyclohexanol (74) were
dissolved using 8.0 ml of anhydrous THF. 1.20 g (4.56 mmol) of triphenylphosphin,
0.58 ml (3.51mmol) of N,N-diisopropylethylamine, and 735 mg (3.51 mmol) of 7-
chloro1-methoxy-isoquinolin-6-ol (81) were added and the mixture cooled to 0°C. At
this temperature, 0.83 ml (5.26 mmol) of diethyl azodicarboxylate were added and the
mixture stirred for 16h at ambient temperature. Afterwards, the mixture was diluted
with 20ml of CH,Cl, and washed successively with 20mi of a 1N aqueouos solution of
NaOH, with 20ml of a saturated aqueous solution of NH,ClI, using 20ml of water, and
with 20ml of a saturated aqueous solution of NaCl, respectively. The organic layer was
then treated with 20ml of a 1N aqueous solution of HCI. Crude product precipitated,
was filtered off and resuspended in 20 ml of a 1N aqueous solution of NaOH. This
suspension was extracted three times using 20ml of CH,Cl,. The organic layer was
then dried using MgSO, and evaporated. Chromatography of the residue on silica gel
using t.-butylmethyl ether/n-heptane 1:1 +1% acetic acid yielded 160mg of the desired
product as its acetate. Ry = 0.79 min (Method P). Detected mass: 417.2 (M+H").

¢) 6-[4-(1-Amino-propyl)-4-trifluoromethyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one
(Isomer 2) (Example 104)
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Wat ers XBridge C18 H20+0. 05% TEA : ACN+0. 05% TEA
95:5(0 mn) to 5:95(2.6 mn) to 5:95(3.0 mn) to
WO nmin) to 95:5(4.0 min) 126 Fl ow 1.7 PAREP2009/004420
Met hod K Stationary phase: 5G adient: Flow
Wat ers XBridge C18 H20+0. 05% TEA : ACN+0. 05% TFA
95:5(0 min) to 95:5(0.2 min}190 5:95(2.4 nmn) to
5:95(3.2 mn) to 95:5(3.3 min) to 95:5(4.0 mn) 1.7
nmJrin 10 Method L: Stationary phase: Merck Chronolith
fast Grad G adi ent: H20+0. 05% TEA : 0. 05% TEA
98:2(0 mn) to 98:2(0.2 mn)F B(2.4 mn) to 2:98
(3.2mn) to 98:2(3.3nmn) to P98 ) 15 Flow 2.4
nmJrin Method M Stationary pha At efls Aquity SDS
G adi ent : H20+0. 1% FA : ACN+0. 0§ 2095:5(0 mn) to
5:95(1.1 mn) to 5:95(1.7 mn) 95:5 (1.8mn) to
95:5(2.0min) Flow. 0.9 nmJmin Method N: 25 Stationary
phase: WAt ers XBri dge G adie H20+0. 05% TFA :
ACN+0. 05% TFA

HN
Cl

O

160 mg (336 mmol) of 1-[4-(7-Chloro-1-methoxy-isoquinolin-6-yloxy)-1-trifluoromethyl-
cyclohexyl]-propylamine (76) were dissolved using 2 ml of 2-propanol and 2 ml of a 1N
aqueous solution of HCI. The mixture was treated for 1h at 100°C under microwave
irradiation. Afterwards, the mixture was diluted using 50 ml of water and lyophilized to
yield 154 mg of the desired product. R; = 0.66 min (Method P). Detected mass: 403.2
(M+H").

Example 111: [4-(1-Amino-propyl)-4-methyl-cyclohexyl]-isoquinolin-6-yl-amine
a) [1-(8-Methyl-1,4-dioxa-spiro[4.5]dec-8-yl)-propyl]-carbamic acid benzyl ester (77)

[O@%nio

7.50 g (41.4 mmol) of 8-Methyl-1,4-dioxa-spiro[4.5]decane-8-carbonitrile (synthesized
from 1,4-dioxa-spiro[4.5]decane-8-carbonitrile and methyl iodide in a similar fashion as
described for 5) were dissolved in 17 mL of absolute tetrahydrofurane. Then, 20.7 mL
(62.1 mmol) of ethylmagnesium chloride (3M in diethylether) were added dropwise and
the reaction mixture was heated to reflux for 8h. After cooling to 0 °C, 20 mL of dry

methanol were added. After a period of 10 min, 2.56 g (67.7 mmol) of sodium
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95:5(0 mn) to 95:5(0.2 mn) to 5:95(2.4 mn) to

5:95(3.5 mn) to 95:5(3.6 mn) to 95:5(4.5 mn)
WOR@9/136099 mUmin WO 2009/ 156099PCT/ EP2009/ 004 4R0T/ERZD09/004420

Met hod O0: Stationary phase: Col YMC Jsphere ODS H30 20

X 2 Gradient: ACN : H20+0. 05% TEA 54:96(0 min) to

95:5(2.0 min) to 95:5(2.4 M2 to 4:96(2.45 nin)

Flow.1 mmn Method P. 10 Stationary phase: Luna 3p

C18(2) 10 x 2.0 nmm Gradi ent: ACN : H20+0. 05% TEA 7:93(0

boroh§tfide Wer@Zdeed. pbrifbAwisetatdp° @@hd‘lhé‘lrﬁbddré wadstirtedHfor 16h at
mn) Flow 1.1 mmn 15 Met hod Stationary Nghase Luna

room tempegtore. Thereactionwasrauanshed ionaddition o6 1y5aguegus sodium

e TR B AR e e

combipigdsergehic phasels werer e ovsOmagaesiom sulphate, filtered and the
25El uent : MeOH: EtOH (1: 1) + 0.1% di ethylam ne. Flow 1

solvemt #Naporaieset i on: 249 nM
The crude amine (8.20 g) was dissolved in 115 mL of dry dichloromethane, cooled to -

78 °C and 5.89 mL (4.28 g, 42.3 mmol) of triethylamine and 6.49 mL (6.56 g, 38.4
mmol) of benzylchloroformate were added. The reaction mixture was warmed to room
temperature and stirred for 2h. Then, 100 mL of water were added and the mixture
was extracted three times with dichloromethane. The combined organic phases were
dried over magnesium sulphate, filtered and concentrated to give the crude product 77,
which was purified by by silica gel chromatography (heptane:ethyl acetate) to give 5.50
g of pure desired product (77). R; = 1.03 min (Method P). Detected mass: 348.2
(M+H™).

b) [1-(1-Methyl-4-oxo-cyclohexyl)-propyl]-carbamic acid benzyl ester (78)
H

Y °

O

o)

5.50 g of [1-(8-methyl-1,4-dioxa-spiro[4.5]dec-8-yl)-propyl]-carbamic acid benzyl ester
(77) were dissolved in 15 mL of a 2:1 mixture of acetone and 6N aqueous hydrochloric
acid. The reaction mixture was stirred for 16h at room temperature, then dropped into
150 mL of saturated aqueous sodium bicarbonate solution. The mixture was extracted
three times with dichloromethane (100 mL each), the combined organic phases were
dried over magnesium sulphate, filtered and concentrated to give the ketone 78, which
was used directly in the next step. R; = 0.59 min (Method P). Detected mass: 304.2
(M+H").
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Met hod S: 30 Stationary phase: Chiral pak AD-H 55, 250 x
4, 6rmm El uent: MeOH EtOH (1:1) + 0.1% di et hyl am ne.
wWO-R@9136009Jmi n Det ecti on: 249 nM Met hod T: SRGI/EP29aY/§04420

phase: 5Eluent: Flow Detection: 1A 250 x 4.6 nm
Hept ane: Et OH: MeOH (1:1:1)+ 0. 1% diethylam ne 1 nlm n
249 nM 10 Method U. Statiohdty phase: Merck Chronolith
fast grad G adi ent: Wat er +0. 05¢/ oTFA: ACN+0. 05%FA
98:2(0 mn) to 98:2(0.2 mn) to 2:98(2.4 mn) Flowl.3

) [1-QLAiriind 5-meh2098I0heR IEE2DRMi0 Ae#PPerRd edler (79

)1 term natiorﬁ%? Rho g?ﬁﬁyfﬁhi bition To r3rr;§§§sure( )
Rho- ki nase inhi bition, HC50 \vatuss were determ ned
according to the f Q ' Y- NPy Acti ve human
recombi nant ROCK Il (JN-te s6-t &gged
reconmbi nant human -1

QH, Schwal bach, Germany.
Fl uor escei n- AKRRRLSSLRA- COCH,
pt i de Technol ogi es, Berlin,
Ger many. Adenosi ne- phosphate (ATP), bovine serum
al bum ne (BSA), di net Jul phoxi de (DVMSO), 4-(2-
10hydr oxyet hyl ) pi per azi'ne- 1- et hanesul foni ¢ aci d
(Hepes), Brij-35, dithiothreitol (DTT) and Pl uronic
F-68 were purchased from Si gma- Al drich, Minich,
2.10 §36.0Rmol)rofthe ketoney (A8) Were-diss ol frh2n enl( of abssolute methanol,

ma%nesi um chl oride, NaCH, 1M HCl and .
then 5.34 g (69.2 mmol) of ammonium acetate and 435 mg (6.92 mmol) of sodium

The pepti de substrate,
was obt ai ned from JP

cyanoborohydride were added, and the mixture was stirred at room temperature for
16h. The reaction mixture was evaporated, the residue dissolved in 50 mL of 1N
aqueous sodium hydroxide and extracted twice with 100 mL of dichloromethane. The
combined organic layer was dried over magnesium sulphate, filtered, and evaporated
to give 1.70 g of the title compound 79 in a purity sufficient to be used directly in the
next step. Ry = 0.75 min (Method P). Detected mass: 305.2 (M+H").

d) {1-[4-(Isoquinolin-6-ylamino)-1-methyl-cyclohexyl]-propyl}-carbamic acid benzyl

ester (80)
H
SORGD
N 0
N

In 2 mL of absolute toluene were dissolved 100 mg (481 pmol) of 6-bromo-
isoquinoline, 176 mg (577 umol) of [1-(4-amino-1-methyl-cyclohexyl)-propyl]-carbamic
acid benzyl ester (79), and 235 mg (721 pmol) of cesium carbonate. The solution was
degassed twice, then 3.24 mg (14.4 ymol) of palladium acetate and 13.5 mg (21.6
pmol) of 2,2’-bis(diphenylphosphino)-1,1’-binaphthyl were added and the reaction
mixture was heated to 100 °C until complete conversion could be observed. The
mixture was evaporated, the residue dissolved in 50 mL of dichloromethane and

washed twice with 50 mL of saturated aqueous sodium bicarbonate solution. The
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EDTA were obtained from Merck Biosci ences, Darnstadt,
CGermany. "Conpl ete" protease inhibitor was from Roche
wor@gnd®Pe cs, Mannheim Germany. 15 Test conmpoRCIEP24089/¢)4420
diluted to the appropriate concentrations in buffer 1
(25 MM Tris-HCl, pH 7.4, 5 mM MgC12, 2 mM DTT, 0.02 %
(W v) BSA, 0.01 % Pluronic 2388 and 3 % DMSO). The
ROCK Il enzyme was diluted to a concentration of 100
ng/m. in buffer 2 (25 MM Tris-HCl, pH 7.4, 5 mM Mgd 2,
organ?c ﬁ%é%TWaQ'mle@ &%r%ég?%é@lurﬁss‘ﬁlphg@ef SRt dencarAiteatnd purified
ATP were dil uted concentrations of 3 pMand 120
by sﬂlpa/lgetohmai@cfaw (@ichleromethpoeneethanolyfe giie 86 maef the pure

cesnGERRRRT R 4 i EEIOF Shieh Bhst 228 it
(Grei ner, Bio-One, Frickenhausen, Cermany), and the

i nase reaction was initjated by addition of Z(Aéjpéa of
e) [4- 61hénum@r¢wl)~&anetayh¢v@ob@wll léquw%ﬂﬁav capine mple 111)

After 60 mn incubation at C, the reaction was
st opped by additi on of a_sol ution contai ni ng
100 mM Hepes- 2 .4, v/v) Brij-35,

agent 1 (Cali per

- Y
the substrate peptide was then det ectedNdp a Cal i per
3000 instrunment essentially as described by Pormmereau

66 mga(1% pmm) i {0 {0 H(IsoRuirexini-Bry |20106)- 1983 hy|-¢gelohesyl]-propyl}-

carbog R S B B85Sl 1 B S35l 3 5 mo o

paIIa&{umso”’H@étﬁ/a‘-iécﬂ’ cRArdoal 1 RRPwWEPe aBsH! THE nhiRfifré Wa% stirred under a
(buffer 1 instead of conpound) and negative controls

hydrogeofatmpsmheneswrda@oowersmmm@ﬁd:metme calalyatsweadlltefed off and

e 35 st sk e A8 ) B, which was

purifi éh’ BVW@\Ié‘réé@ [ EE (ﬂﬁ)ll/@'(ﬁatemﬁo%tbmmlé)ab s sexm@;of pairélExample
respective form(salt or free base) obtain

111 2616 tEaoRPRESTEEcE S B b2 E(MeBof )| Detdeiod mass: 208 2

(M+H ctivities were measured Exanple-No. plC50 1 +++++++ 2
F+4++ 3 +++++++ 4 ++++++ 5 A+ 6 A+ T A+t
8

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.
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+++++++ 9 ++++++ 10 +++++++ 11 ++++++ 12 +++++++ 13
++++++ 14 +++++++ 15 ++++++ 16 +++++++ 17 ++++++ 18

WGO-2009A436899L9 ++++++ 20 +++++ 21 ++++++ 22 PCT/EP2009/004420
123
Example R; chiral
No. Racemate Enantiomer | Method (min]
32 Example 26 1 E 8.68
33 Example 26 2 E 9.98
105 Example 1 1 T 8.33
106 Example 1 2 T 113
107 Example 34' 1 R 6.31
108 Example 34 2 R 8.30
109 Example 16 1 S 6.56
110 Example 16 2 S 10.6

The enantiomers obtained from these examples by separation of the racemate are
cis-6-[4-((S)-1-Amino-propyl)-4-methyl-cyclohexyloxyl]-7-chloro-2H-isoquinolin-1-one,
cis-6-[4-((R)-1-Amino-propyl)-4-methyl-cyclohexyloxy}-7-chloro-2H-isoquinolin-1-one,
cis-6-[4-((S)-1-Amino-propyl)-4-(tetrahydro-pyran-4-yl)-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one,
cis-6-[4-((R)-1-Amino-propyl)-4-(tetrahydro-pyran-4-yl)-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one,
cis-6-[4-((R)-1-Amino-propyl)-4-ethyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
cis-6-[4-((S)-1-Amino-propyl)-4-ethyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
cis-6-[4-((S)-Amino-cyclopropyl-methyl)-4-cyclopropylmethyl-cyclohexyloxy]-7-chloro-
2H-isoquinolin-1-one, and
cis-6-[4-((R)-Amino-cyclopropyl-methyl)-4-cyclopropylmethyl-cyclohexyloxy]-7-chloro-
2H-isoquinolin-1-one.

(The enantiomers have not been assigned to “Enantiomer 1” or “Enantiomer 2,

respectively)
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30

++++++ 23 +++++ 24 ++++++ 25 ++++++ 26 +++++++ 131
Exanpl e- No. pl C50 27 ++++++ 28 +++++ 29 ++++++ 30

WGQ-20094360%9 ++++++ 32 +++++++ 33 +++++++ 34

Methods

Method A:

Stationary phase:

Gradient:

Flow:

Method B:

Stationary phase:

Gradient:

Flow:

Method C:

Stationary phase:

Gradient:

Flow:

Method D:

Stationary phase:

Gradient:

Flow:

Method E:

Stationary phase:

Flow:

PCT/EP2009/004420

124

Waters XBridge C18

ACN+0.05% TFA : H0+0.05% TFA

5:95(0 min) to 5:95(0.3 min) to 95:5(3.5 min) to 95:5(4 min)
1.3 mL/min

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

1 mL/min

Col YMC Jsphere 33 x 2.1
ACN+0.05% TFA : H,0+0.05% TFA
2:98(0min) to 2:98(1min) to 95:5(5min) to 95:5(6.25min)

1 mL/min

Waters XBridge C18

ACN+0.1% FA : H;0+0.08% FA

3:97(0min) to 60:40(3.5min) to 98:2(4.0min) to
98:2(5.0 min) to 3:97(5.2min) to 3:97(6.5min)
1.3 mL/min

Chiralpak IA 250x4.6 mm
Heptane : EtOH : MeOH 5:1:1+0.1% diethyl amine

1 mL/min
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+++++++ 35 ++++++ 37 ++++++ 38 +++++++ 39 +++++ 40
+++++ 41 +++++ 46 +++++ 47 ++++++ 50 ++++++ 51 +++++

W®» 2009456899 53 +++++ 54 +++++ 56

Method F:

Stationary phase:

Gradient:

Flow:

Method G:

Stationary phase:

Gradient:

Flow:

Method H:

Stationary phase:

Gradient:

Flow:

Method |:

Stationary phase:

Gradient:

Flow:

Method J:

Stationary phase:

Gradient;

PCT/EP2009/004420

125

Luna 3p 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)

1.1 mL/min

Merck Chromolith fast Grad

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)

2 mL/min

Waters XBridge C18

H,0+0.05% TFA : ACN+0.05% TFA
95:5(0 min) to 5:95(3.3 min) to 5:95(3.85 min) to 95:5(4.3
min)

1.7 mL/min

Waters XBridge C18

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

95:5(0 min) to 5:95(3.3 min) to 5:95(3.85 min) to 95:5(4
min)

1.7 mL/min

Waters XBridge C18

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

95:5(0 min) to 5:95(2.6 min) to 5:95(3.0 min) to 95:5(3.1
min) to 95:5(4.0 min)
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+++++ 57 +++++ 58 ++++++ 59 ++++++ 60 ++++++ 61 ++++++
62 +++++++ 63 +++++ 64 +++++++ 132 Exanpl e- No. pl C50

W@BB009436099% 66 +++++++ 67 ++++++ 68

Flow:

Method K:

Stationary phase:

Gradient:

Flow:

Method L:

Stationary phase:

Gradient:

Flow:

Method M:

Stationary phase:

Gradient:

Flow:

Method N:

Stationary phase:

Gradient:

Flow:

PCT/EP2009/004420

126

1.7 mLU/min

Waters XBridge C18

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(3.3 min) to 95:5(4.0 min)

1.7 mL/min

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 mL/min

Waters Aquity SDS

H,0+0.1% FA : ACN+0.08% FA

95:5(0 min) to 5:95(1.1 min) to 5:95(1.7 min) to 95:5
(1.8min) to 95:5(2.0min)

0.9 mL/min

Waters XBridge C18

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(3.6 min) to 95:5(4.5 min)

1.7 mL/min
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127

Method O:

Stationary phase: Col YMC Jsphere ODS H80 20 x 2

Gradient: ACN : H0+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)

Flow: 1 mL/min

Method P:

Stationary phase: Luna 3p C18(2) 10 x 2.0 mm

Gradient: 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)

Flow: 1.1 mL/min

Method Q:

Stationary phase: Luna 3p C18(2) 10 x 2.0 mm

Gradient: ACN : H0+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)

Flow: 1.1 mUmin

Method R:

Stationary phase: Chiralpak AD-H/83, 250 x 4,6mm.

Eluent: MeOH:EtOH (1:1) + 0.1% diethylamine.

Flow: 1 mL/min

Detection: 249 nM

Method S:

Stationary phase: Chiralpak AD-H/55, 250 x 4,6mm.

Eluent: MeOH:EtOH (1:1) + 0.1% diethylamine.

Flow;

1 mL/min
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Detection:

Method T:

Stationary phase:

Eluent:

Flow:

Detection:

Method U:

Stationary phase:

Gradient:

Flow

128

249 nM

IA 250 x 4.6 mm
Heptane:EtOH:MeOH (1:1:1)+
0.1% diethylamine

1 mL/min

249 nM

Merck Chromolith fast grad
Water+0.05%TFA:ACN+0.05%TFA

98:2(0 min) to 98:2(0.2 min) to 2:98(2.4 min)
1.3 mL/min
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133 Exanpl e-No. pl C50 100 +++++ 103 +++++++ 104 +++++
105 ++++++ 106 +++++++ 107 +++++++ 108 +++++++ The

w@roens@eti vity is denoted as the negative dechCHEP2009/004420
| ogarithmof the 1C50 (pl C50) as follows: 5+:pl C50 ..
3.0 ++: 3.0 +++: 4.0 ++++:1ggo

1) Determination of Rho kinase inhibition
To measure Rho-kinase inhibition, IC5( values were determined according to the

following protocol:

Active human recombinant ROCK Il (N-terminal His6-tagged recombinant human
ROCK-II residues 11-552) was purchased from Millipore GmbH, Schwalbach,
Germany. The peptide substrate, Fluorescein-AKRRRLSSLRA-COOH, was obtained
from JPT Peptide Technologies, Berlin, Germany. Adenosine-5'-triphosphate (ATP),
bovine serum albumine (BSA), dimethylsulphoxide (DMSO), 4-(2-
hydroxyethyl)piperazine-1-ethanesulfonic acid (Hepes), Brij-35, dithiothreitol (DTT) and
Pluronic F-68 were purchased from Sigma-Aldrich, Munich, Germany.
Tris(hydroxymethyl)-aminomethane (Tris), magnesium chloride, NaOH, 1M HCI and
EDTA were obtained from Merck Biosciences, Darmstadt, Germany. "Complete"
protease inhibitor was from Roche Diagnostics, Mannheim, Germany.

Test compounds were diluted to the appropriate concentrations in buffer 1 (25 mM
Tris-HCI, pH 7.4, 5 mM MgClz, 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 MgCl;, 2 mM DTT and 0.02 % (w/v) BSA). The
peptide substrate and ATP were diluted to concentrations of 3 uM and 120 uM,
respectively, in the buffer 2. Two ul 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 ul of a solution containing 100 mM Hepes-
NaOH, pH 7.4, 0.015 % (v/v) Brij-35, 45 mM EDTA and 0.227 % chip coating reagent 1
(Caliper Lifescience Inc, Hopkinton, MA). Phosphorylation of the substrate peptide was
then detected on a Caliper 3000 instrument essentially as described by Pommereau et
al (J. Biomol. Screening 2004, 9(5), 409-416). Separation conditions were as follows:
Pressure -1.3 psi, upstream voltage -1562 V, downstream voltage -500 V, sample sip
time 200 ms. Positive controls (buffer 1 instead of compound) and negative controls
(buffer 1 instead of compound and buffer 2 instead of ROCK II) were run in parallel on

each plate.
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Selectivity against PKG 1 >1000 fold > 300 fold 2 >10
fold > 1 fold 3 > 1000 fold >1000 fold 4 > 300 fold >
wag@fisdogp 5 > 1000 fold > 1000 fold 6 > 1000 fRECTHER2009/004420
1000 fold 135 Exanple No. Selectivity agai nst PKA
Selectivity against PKG 7 >1§100 fold >100 fold 8

Example-No. plC50
27 ++++++
28 +++++
29 ++++++
30 ++++++
31 ++++++
32 +++++++
33 +++++++
34 +++++++
35 ++++++
37 ++++++
38 +++++++
39 +++++
40 +++++
41 +++++
46 +++++
47 ++++++
50 ++++++
51 +++++
52 +++++
53 +++++
54 +++++
56 +++++
57 +++++
58 ++++++
59 ++++++
60 ++++++
61 ++++++
62 ++++++4+
63 +++++
64 +++++++




> 100 fold >100 fold 9 > 10 fold >10 fold 10 > 1000

fold >300 fold 11 > 100 fold >300 fold 12 > 1000 fold
we3P9/15@bd 13 >10 fold > 10 fold 14 > 1000 f ol BCHERDO9/004420

fold 15 >10 fold > 10 fold 16 > 300 fold > 300 fold 17

>10 fold

132
Example-No. plC50
65 ++++++
66 +++++++
67 +H++++
68 +++++++
69 +H+++++
70 +++++++
71 +++++++
72 ++++++
73 +++++++
74 +++++++
75 +++++++
76 +++++++
77 +++++++
78 ++++++
79 +++++
80 +++++
81 +++++
82 +++++
84 +++++
85 +++++
86 +++++
87 +++++
88 +++++
89 +++++
90 ++++++
95 +++++++
96 ++++++
97 +++++
98 ++++++
99 +++++++
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>10 fold 18 > 300 fold > 300 fold 19 > 1000 fold > 300
fold 21 > 300 fold > 100 fold 22 > 300 fold > 100 fold
wWQ@2009/13609f ol d > 10 fold 25 >300 fold > 100 f ol BCREP2609/004420
1000 fold > 1000 fold 28 > 10 fold > 10 fold 30 > 300

fold > 10 fol d
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Example-No. plC50
100 +++++
103 +++++++
104 +++++
105 ++++++
106 +++++++
107 +++++++
108 ++++4+++

The given activity is denoted as the negative decadal logarithm of the ICgq (pIC50) as

follows:

+: pIC50 <3.0
++: 3.0<plCg0<4.0
+++: 40<plCsp<5.0
++++: 5.0 <plCg0 < 6.0
4+ 6.0<plC50<7.0

4+ 7.0<plC50<8.0
+++++++:. 8.0 <plC50

2) 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:

Active recombinant human PKG1-beta (full-length, with N-terminal His-tag) was
purchased from Millipore GmbH, Schwalbach, Germany. Active recombinant human
PKA (residues 1-351, N-terminal His-tag) was obtained from Invitrogen, Karlsruhe,
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)
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31 > 10 fold > 100 fold 32 > 1000 fold > 300 fold 33 >
1000 fold > 1000 fold 34 > 1000 fold > 300 fold 35 >
wW@Ofigdog > 10 fold 37 >300 fold > 100 fol d 38PCI/ERIIO9/004420
fold > 300 fold 47 > 300 fold > 300 fold 50 > 300 fold
> 10 fold 52
134

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 (26 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). PKG1-beta and PKA were diluted to concentrations of 150 ng/ml and
30 ng/ml, respectively, in buffer 2. 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
Il 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 kinase solution) were run in parallel on each plate.
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. Selectivity against PKA Selectivity against PKG
1 >1000 fold > 300 fold
2 >10 fold > 1 fold
3 > 1000 fold >1000 fold
4 > 300 fold > 100 fold
5 > 1000 fold > 1000 fold
6 > 1000 fold > 1000 fold




> 100 fold > 10 fold
agai nst PKA Sel ectivity agai nst

136 Exanple No. Selectivity
PKG 54 > 10 fold > 10

WO 2008/15892> 300 fold > 300 fold 59 > 100 fol d >PQUBPF00/eD4420
61 > 100 fold > 300 fold 62 > 1000 fold > 100 fold 64
> 1000 fold > 300 fold 65 >1:3380 fold > 100 fold

Example No. Selectivity against PKA Selectivity against PKG
7 > 300 fold >100 fold
8 > 100 fold >100 fold
9 > 10 fold >10 fold
10 > 1000 fold >300 fold
11 > 100 fold >300 fold
12 > 1000 fold >300 fold
13 >10 fold > 10 fold
14 > 1000 fold > 100 fold
15 >10 fold > 10 fold
16 > 300 fold > 300 fold
17 > 10 fold > 10 fold
18 > 300 fold > 300 fold
19 > 1000 fold > 300 fold
21 > 300 fold > 100 fold
22 > 300 fold > 100 fold
23 > 10 fold > 10 fold
25 > 300 fold > 100 fold
27 > 1000 fold > 1000 fold
28 > 10 fold > 10 fold
30 > 300 fold > 10 fold
31 > 10 fold > 100 fold
32 > 1000 fold > 300 fold
33 > 1000 fold > 1000 fold
34 > 1000 fold > 300 fold
35 > 300 fold > 10 fold
37 > 300 fold > 100 fold
38 > 1000 fold > 300 fold
47 > 300 fold > 300 fold
50 > 300 fold > 10 fold
52 > 100 fold > 10 fold




68 > 1000 fold > 300 fold 69 > 1000 fold > 300 fold 70
> 1000 fold > 1000 fold 72 >300 fold > 100 fold 73 >

waoeo/1fbd > 300 fold 74 > 1000 fold > 1000 f oPCI/ER2089/004420

1000 fold > 1000 fold 76 > 1000 fold > 1000 fold 77 >
1000 fold > 300 fold 78

136
Example No. Selectivity against PKA Selectivity against PKG

54 > 10 fold > 10 fold

58 > 300 fold > 300 fold
59 > 100 fold > 100 fold
61 > 100 fold > 300 fold
62 > 1000 fold > 100 fold
64 > 1000 fold > 300 fold
65 > 300 fold > 100 fold
68 > 1000 fold > 300 fold
69 > 1000 fold > 300 fold
70 > 1000 fold > 1000 fold
72 > 300 fold > 100 fold
73 > 1000 fold > 300 fold
74 > 1000 fold > 1000 fold
75 > 1000 fold > 1000 fold
76 > 1000 fold > 1000 fold
77 > 1000 fold > 300 fold
78 > 300 fold > 100 fold
90 > 300 fold > 100 fold
95 > 1000 fold > 300 fold
96 > 300 fold > 100 fold
99 > 1000 fold > 300 fold
103 > 1000 fold > 1000 fold
106 > 1000 fold > 1000 fold
107 > 1000 fold > 1000 fold
108 > 1000 fold > 10 fold

109 > 300 fold > 100 fold
110 > 1000 fold > 1000 fold
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> 300 fold > 100 fold 90 > 300 fold > 100 fold 95 >

1000 fold > 300 fold 96 > 300 fold > 100 fold 99 >
wae@9/1febed > 300 fold 103 > 1000 fold > 1000 fBCHERDGY/604420
1000 fold > 1000 fold 107 > 1000 fold >1000 fold 108 >
1000 fold > 10 fold 109 > 300 fold
137
Claims
1. A compound of the formula (1)
R4 R5 (Rg)n
R L R1o R
N N N
N \R
Rz7 Ry ' 13
R4 Rg
R12R11 0]
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-NH2;
Rg is H, halogen or (C1-Cg)alkyl;

Rgis

R’,

OH,

halogen,

(C1-Cp)alkyl,

O-(C1-Cg)alkyl,
(C1-Cg)alkylene-R’,
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> 100 fold 110 > 1000 fold > 1000 fold dains 1A
conpound of the formula (1) 5R1211(1) wherein Rl is
WOoR00BHB@P9 NH2; 10 R3 is H, hal ogen, CN, (CLl- C3hcil/Kp1009/004420

OH, NH2, or NHR; R4 is H, hal ogen, hydroxy, CN,
(Cl-C8)alkyl, R, or (C-C8)al kylene-R ; R5 is H,
hal ogen, CN, (Cl-(C8)al kyl, 8R: 15 R7 is H hal ogen,
CN, (Ci1-C8)al kyl, 0-(C1-C8)al kyl, R', or S02-NH2; R8
is H halogen or (C1-C8)alkyl; 20 RO is R, OH,

(Co-Clpphlrgeyi, (Cl-C8)al kyl, 250-(Cl-C8)al kyl,
(C1-C8)al kyl ene-R, (C2-C6)al kenyl,

(C2-Cg)alkynyl,

(C1-Cg)alkylene-O-R’,

(Cq1-Cp)alkylene-CH[R']2,

(C1-Cp)alkylene-C(O)-R’,

(C1-Cp)alkylene-C(O)NH2,

(C1-Cp)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-Cp)alkylene-C(O)N[R’]2:

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

COOH,

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

C(O)OR’

C(O)(C1-Cp)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(0O)-NH(C1-Cg)alkylene-R’,

C(O)N[(C1-Cpg)alkyl]R’

C(O)N[(C1-Cg)alkyll2,

C(0)-(C1-Cg)alkylene-R’, or

C(O)O(C1-Cg)alkylene-R’;

Rg is absent;
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(C2- C6) al kynyl, (C1-Co6)al kyl ene-O R,
(C1-C6) al kyl ene-CH R12, 5(Cl-C6)al kyl ene-C(0)-R,
W@ BITH0 kyl ene- C(0) NH2, (Cl- C6) al kyl ene- C( 0) INE¥/RP2009/004420
(C1- C6) al kyl ene- C(0) NH ( C1- C6) al kyl ,
(Cl- C6) al kyl ene-C(0) N[ (C1- C6?3al kyl ] 2 10
(C1-C6) al kyl ene-C(0) N[ R12;
(C1- Co6) al kyl ene-C(0) 0- (C1-Co6) al kyl, COOH,
C(0)0-(C -Co)al kyl, C(0)OR 15C(0)(C1 C6) al kyl ,
or is SO B4-CHalkyhdriz bourﬁtbtﬁ&-by(dlﬁ’al@ﬁ)rm@ém%lch the (C1-C4)alkylene
(( 0) - NH-(C2- C6) al kynyl, 20 C(0) NH ( C1-C6) al kyl,
formsGa 8ethiRi boﬂ);m()aNH(féIlerm ehdry atome oRthe cycloalkyl ring to form a bicyclic
. NRC1- C6) al kyl p' C(0) N[ (C1-C6) al kyl]2, 25
nng S% M. C1- C6) al kyl ene-R , or C(0)0(C1-C6)al kyl ene-R ;

wheréff ih $h@BE:?6ﬁc r|n gfé‘i)ﬁ’béﬁéﬂglﬂ}jéﬂ'é EPW%WQ&TQS%FH replaced
is one (G-C4 | ene bound to the %goa kyl ring,

byagrnumndepcmdar\tlmsedmtadlfmre& N-ot15 S SResEOpond to a
di fferent carbon atom of the cycloalkyl ring to forma
bicyclic ring system wherein in the bicyclic ring
: I tones are
or. 'f%ﬁiggw? gm%é&ngu%p in e\é)\@ﬁsggr?thﬁrb %e 'ected fromO,
Re is G HRI-ECH-SCHSD avhiGOR baund withroren@Hg tarthe Zyclvalkyl tingrathd the two
sis 1l or mis 4 and s is 0, R6 is CH2-CH (CH2)?2
other\Gilz lare Hobnd tal differanbearboratomstafdhe wytloalkyy ringj ng and
the two other CH2 are bound to different carbon atons
and, 'Bf“ fneapg@&isad kyl ring; 10and, if mis 3 and s is 3,

T BEw e e g
wher&ﬁQH@anéthylhhé drb¥p&ar ¢ -SHUOH 3 gRRIPNER Ko iR #Parbon

atonms of the cycloaal kyl ri‘hg such at they form an
atom@ eftnéyicadikg tring SicH thext tisyiord 429 hdamBhiane’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.

R1o is

(C1-Cg)alkyl,

(C1-Cg)heteroalkyl,
(C3-Cg)cycloalkyl,
(C3-Cg)heterocycloalkyl,
(C1-Cg)alkylene-(C3-Cg)cycloalkyl,
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NRi 3R14 R10 15 wherein L can be bound to any secondary
or tertiary carbon atom and wherein the bicyclic ring
W@ Evamoer adanmant ane system i s unsubstitut ed BCT/EP2009/004420
optionally substituted by Rg. 20 R10 is (Cl-C6)al kyl,
(C1- C8) het er oal kyl , (C3-C8)€¥cloalkyl,
(C3- C8) het erocyci oal kyl, 140
25( C1- C6) al kyl ene- (C3-C8) cycl oal kyl , 140
(C1- C6) al kyl ene- (C6- Clo) aryl,

(C1-CgYdikpenel (0g-€qg)drih- C10) het er oar yl,
(C1- C6) al kyl ene- (C3- C8) het er ocycl oaI kyl ,

(C1 %()QI}(NHn(EECI}&B)]gbhqtecoainC( 0) NRC1 - C6) al kyI k C(0)NHR",
Co6) al kyl ) - or C(0)NH (Cl1-Co6)al kyl ene- R'
(C1- C%aihleng @3- @elh@emyra&ﬂalkwm C6) al kyl ene-R' R' 15 or
R11 and R12 together with carbon atomto which they

CONH{C4reala¥d. f orm a (C3- CB)cycloalkyl or a

er ocycl oal kyl ring; R12 is (G -C6)al kyl,
C(O)'\;@@%ﬁ@%ﬂgl oal kyl, (C5-Cl113)heteroaryl,
C(O)I\QI-CIPR@) het er ocycl oaI kyl, or (C6-ClO)aryl; or R12 is H,
provided that r = 2 and the other Rl2 is not H

C(O)N -((C1-Cg)alkyl)-R", or
C(O)NH-(Cq-Cg)alkylene-R";

R11is

H,

(C1-Cg)alkyl,

(C1-Cp)alkylene-R’

R’

or R11 and Rq2 together with carbon atom to which they are attached form a (C3-

Cg)cycloalkyl or a (C3-Cg)-heterocycloalkyl ring;

Rq2is

(C1-Cg)alkyl,

(C3-Cg)cycloalkyl,

(Cs-C1p)heteroaryl,

(C3-Cg)heterocycloalkyl, or

(Ce-C1p)aryl;

or R12 is H, provided that r =2 and the other Rq2 is not H;

or R11 and Rq2 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
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25 or R11 and R12 together with carbon atomto which
they are attached forma (C3- C8)cycloal kyl or a

w@ aRosnohet er ocycl oal kyl ring; RL3 and R14 arBCT/EP2009/004420

i ndependently of each other 141 H R, (Cl-C6)alkyl,
(C1- C6) al kyl ene-R , 5(Cl-C6)al kyl ene-0- ( C1- C6) al kyl ,
(Cl- C6) al kyl ene-O- R, (Cl-CHhl kyl ene- CH R12,
(G -Co)al kyl ene-C(0)-R, (Cl-C6)al kyl ene-C(0)NH2, 10
(C1-Co6) al kyl ene-C(0) NH-R',

H, (C1-C6)alkyl ene-C(0)NH-(C1-C6)al kyl,

, (C1-Co)al kyl ene-C(0) NRC1 -C6)al kyl | 2,
R, (c1-06)al kyl ene- C(0) N[ R12,

(C1_d§@(§§) al kyl ene- C(0) 0- (C1- C6) al kyl,

0- (Cl-C6)al kyl, C(O)OR, C(0)(C1-C6)alkyl,

(C1—C%(2§lkﬁene@’o) NH (Cl1-C6)al kyl, 20 C(O)NHR , C(O)N (C1
-Co) al kyl ] ff C(0)NRCL - C6) al kyl b,

(C1-0§gﬂﬂé{l§ﬁé=@f(m%é}aﬁl@ﬂ: R, C(0)0(Cil-Co)al kyl ene-R, or

and R14, "'together with the NNatomto which they
(C1-Cy)alkglenec@e®Rt, forma (C3-C8) heterocycloal kyl; R15 is
(01-CH6)§|Ly|EeEé:§G§%|§'|];y| /
(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-(C 1-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(0O)0O-(C1-Cg)alkyl,
C(O)0OR’,
C(0)(C1-Cg)alkyl,
C(OR,
C(O)NH-(C1-Cg)alkyl,
C(O)NHR’,
C(O)N[(C1-Cg)alkyl]R’
C(O)N[(C1-Cg)alkyl]2,
C(0)-(C1-Cg)alkylene-R’,
C(0)O(C1-Cg)alkylene-R’, or

R13 and R14, together with the N-atom to which they are attached, form a (C3-Cg)

heterocycloalkyl,

R1s is H or (C1-Cg)alkyl,
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WD 2009/ 156099PCT/ EP2009/ 004420 142 n is 0, 1, 2, 3 or

4, mis 1, 2, 3 or 4, 5sis 0, 1, 2, or 3; r is 1 or
WQ@2009/156094 i s O(CH2)p, S(CH2)p, S(0)(CH2)p, SORCIZERIPI/004420

NH( CH2) p, N(C1-C6) al kyl - (CH2) p, 10

N( C3- C6) cycl oal kyl - (CH2) p; or

NRC1- C3) al kyl ene-R1-(CH2)p;142is 0, 1, 2, 3 or 4; R

is 15(C3-C8)cycl oal kyl, (C5-C10)heteroaryl,

( C3- C8) het er ocycl oal kyI , (C6-C10)aryl; 20 vvher einin
nis 0y 2, BI6S4R3 to RIS al kyl or alkylene is unsubstituted
or optionally substituted one or nore tines by OH,

OCH3, C(0)OH, C(0)0CH3, NH2, NHCH3, N(CH3)2, C(0)NH2,
Ig]?l(ﬁh—ls or C(0)N(CH3)2; wherein in residues R3 to
mis 1%5 cycl'oal kyl or heterocycloal kyl is unsubstituted or
25 optionally substituted one or nore tines by
(I\H%OG) al kyl , hal ogen, OH, OCH3, C(0)0H, C(0)0CH3,
sis 0 . N(CH3) 2, C(0) NH2, C(0) NHCH3 or
C(0) N(CH3) 2; wherein in residues R3 to R15 al kyl
or al kylene is unsubstituted or optionally 30
ris1emdstituted one or nore tines by hal ogen; WO
2009/ 156099PCT/ EP2009/ 004420 143 wherein in residues
R3 to R15 (C6-Cl0)aryl and (C5-Cl10)heteroaryl are
Lis omﬁh@twﬂﬁ% S'(ORGHé)%aBbé(@HB% |NHICH B N (@r1-ORIkyI-(CH)P,

i ndependent [ y“sel ect ed“from hal 0g
N(C c Ik¥(C ot CHalk Idnysl-R C6-Ci &aryl
( 3363)%{'33* C(wgg H"Qgp %%ﬁﬁ A8 9 1GCPI2)p
C( 0) NH( C1- C6) aI kyl, C(0) NRCl CG) aI kYl | 2,
. -5 - C8) cycl oal kyI, (C1- Co) al kyl,
pis 0'({3%3'569%11?’kyl ene- NH( C1- 06) al ky! |
(C1- C6) al kyl ene- NRC1- C6) al kyl k, (C2-C6) al kenyl,
~ (C2-Cp)al kynyl, 0-(Cl-Cg)alkyl, 0-C(0)-(C1-Cp)alkyl,
R'is PO3H2, SOBH, S02-NH2, SO2NH(C1- C6)al kyl

SN al kyl k, S (Cl-06)al kyl, SO (Cl-C6)al kyl ,
(C3‘C§%'-°JF%@) al kyl S0 N:CH?\I[ (QL- G5) al (kyl ]2, : SF5.

(C5-Ccfbl)\@tg , NH2, NH (Cl-C6)al kyl, NRCl-C6)al kyl k, NH
;ﬁgﬁ%h c6) al kyl, NH C(0)0-(C i-C8)al kyl ,
(Cs- Cﬁﬁ'é@?"d Aepal kyl , NH-S02- (Cs-Cl0)aryl,

S02- (C5- Gi'o) het er oar yl

(Ce- C@ggﬁ?ﬁ (C3-C8) het erocycl oaI kyl, N(C1-
al kyl -C(0)- (G -Co6)al kyl,
N( C1- C6) al kyl -C(0)0-(Ci -C6) al kyl, N(C1-C6)al kyl -C(0) -

wherechtE’n( %}(ﬁ{eezéyaliigﬁ I%@aqubg a%lgylgng i3 Egsgﬁ%t)tgtﬁ;i' or optionally
substfib BB B IO R EII 8 BIPG e, NHCH:

- C8) het erocycl oal kyl ,
N(CHIF GERFY ot SR ANFaHRa P "6 CC
i - C6) al kyl ene- (C3-C8) het erocycl oal kyl, wherein said
(C6-C10)aryl or (C5-C10)heteroaryl or
whereiied ©8jdusseRg d9 & 1meysiallsyl qrctsatewy@ge@ﬂ%l&lymsub@ylttu@d or
substituyted one to three tines up
optionaliy spbstittird one or sqredimes by (C1-CY,6)aIkyI, halogen, OH, OCHg,
C(O)OH, C(O)OCH3, NH2, NHCH3, N(CH3)2, C(O)NH2 C(O)NHCH3 or

C(O)N(CH3)2;

wherein in residues R3 to Rq5 alkyl or alkylene is unsubstituted or optionally

substituted one or more times by halogen;
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from hal ogen, OH, NO2, CN, 0-(Cl-C6)alkyl,
(Cl1-C6)al kyl, NH2, NH(C1l-0C6)al kyl, 20
WOR(@156089 al kyl ] 2, SO2CH3, C(0)0H, C(0)0- ( Cl- G3HER2009/004420
C(0) NH2, (Cl1-0C6)al kyl ene0-(C1L -C6)al kyl, (C1
-C6) al kyl ene-0-(C6-C &aryl, or 0-(C
-C6) al kyl ene- (C6-C1 &aryl:; 14%r wherein (C6-Clo)aryl
is vicinally substituted by a 0-(Cl-C4)al kyl ene-0
group whereby a 5-8-nenbered ring is forned together

wherei IrrdsituesaRB oo Ry §EsLOgp)aryIgaT (5-8lp)netercargl arealneslibstituted
to; and wherein aryl substituents of (C6-CL(C5-C

or optiniadly substituted oye looahdrgl tires bga grodphindependeritlyasdeigdted from
nalogfac 8P N2, Ny NogiihiCaroamtn o rtbatyoladhicinar
codrEak. N SO Gt B SO s Tl
(CCRITERY (et RI SCh S PIRRAS NI CRRINTS 1Y o
<C1-d§?alﬁ9laﬁéﬂg[g@5ig@g;l{gngg) 2ICH)BIERYL 18)-Ce)akyngl, B-(C1-C)alkyl,

onpound ccording to claiml,

o-C(cgé((GRg)c@i/algglag PL%P%,?%@IPE 8@@@61{?, SOgNHICILE g) Kyl 18DHRKC 1-
Cg)alkyll, S-(C1-Cg)alkyl, SO-(C1-Cg)alkyl, SO2-(C1-Cg)alkyl, SO2-N=CH-
N[(C1-Cg)alkyl]2, SF5, C(NH)(NH2), NH2, NH-(C1-Cg)alkyl, N[(C1-Cg)alkyl]2, NH-
C(0)-(C1-Cg)alkyl, NH-C(O)O-(C1-Cg)alkyl, NH-SO2-(C1-Cg)alkyl, NH-SO2- -
(Cg-C1p)aryl, NH-SO2-(C5-C1g)heteroaryl, NH-SO2-(C3-Cg)heterocycloalkyl, N(C1-
Cg)alkyl-C(O)-(C1-Cg)alkyl, N(C1-Cg)alkyl-C(O)O-(C1-Cg)alkyl, N(C1-Cg)alkyl-C(O)-
NH-(C1-Cg)alkyl], (Cg-C1p)aryl, (C1-Cg)alkylene-(Cg-C1g)aryl, O-(Cg-C1p)aryl,
0O-(C1-Cg)alkylene-(Cg-C1p)aryl, (Cs-C1g)heteroaryl, (C3-Cg)heterocycloalkyl,
(C1-Cg)alkylene-(C5-C1g)heteroaryl, (C1-Cg)alkylene-(C3-Cg)heterocycloalkyl,
O-(C4-Cg)alkylene-(Cs-C1g)heteroaryl, O-(C 1-Cg)alkylene-(C3-Cg)heterocycloalkyl,
wherein said (Cg-C1g)aryl or (C5-C1g)heteroaryl or (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, NH, NH(C1-Cg)alkyl,
N[(C1-Cg)alkyl]2, SO2CH3, C(O)OH, C(0)O-(C1-Cg)alkyl, C(O)NH2, (C1-Cg)alkylene-
O-(C1-Cg)alkyl, (C1-Cg)alkylene-O-(Cg-C1q)aryl, or O-(C1-Cg)alkylene-(Cg-C1g)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

wherein aryl substituents of (Cg-C1g)aryl, (C5-C1g)heteroaryl, cycloalkyl or (C3-
Cg)heterocycloalkyl groups may not be further substituted by an aryl, heteroaryl,

cycloalkyl or heterocycloalkyl containing group;



(111b) WD 2009/ 156099PCT/ EP2009/ 004420 145 4. A
conpound according to claiml, wherein RL is NH2. 5.
wo@onpoand according to one of clainms 1 to 4, PUITEP0$1004420
R3 is H halogen, (Cl- C8)al kyl, or NHR', wherein
(C1-C8)al kyl and R' are unsubstituted or substituted.
5 6. A conpound according t4# one of claims 1 to 5,
wherein R3 is H. 7. A conpound according to one of
clains 1 to 6, wherein R4 is H, hal ogen, (Cl- C8)al kyl
their sterddidorf@n@hlidity taoareric, forsrand/¢rGheltradrindceatically acceptable
phenyl are unsubstituted or 10substituted. 8. A
saItS-c:orrpound according to one of clainms 1 to 7, wherein R4
is H 9. A conpound according to one of clains 1 to
8, wherein R5 is H halogen, (Cl- 15C8)al kyl,
2. (AzoBimjuard/of fofraala0d) agadrdaigdyl claim ( CavhEldin R i idang is
wherein (Cl- C8)al kyl, (C3-C8)cycloal kyl, (C6-Cl
charagterized byrthedermaulad)ihet er oaryl are unsubstituted or
substituted. 10. A conpound according to one of
clains 1 to 9, wherein R5 is H 20 11. A conpound
accordi ng tonJ&g & claims(R )P 10, wherein R7 is H,
hal ogen,_(C1- )I51<yl O-é -CB)alRy}, or R, wherein
(C1-C8) (i\Jsut ¢d or substiR4|t4ed.
syl t0 11,

wher ei n R7Niss bdr ogeQq, Rl Or o. NA
cormpound accdfdi ng to Byendf 12, wiiein
R8 is H 30 A on‘poun'c:feaccordi ng tg dne of clains

1 to 13, wherein is W R, R11
2009/ 156099PCT/ EP2009/ 004420 146 R, 04, hal ogen,
(C1-Co)al kyl, 5(Cl-C6)al kyl éhe-R , (C2-C6)al kenyl,

3. A compound of formula (I) according to claim 1, wherein Rq is OH and is

characterized by the formula (llla)

Rs Rs (Rg)n
Rs3 P
Nao |
OH Rg

(llla)
or by the formula (llIb)
Rs Rs (Rg)n R
Ra 2 - s / R1s
HN N\
Rz Rg '™ ) R13
O Rg R12R11

(llib)
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(C1-Co6) al kyl ene-C(0) NH- R,
(C1- C6) al kyl ene- C(0) NH (C1- C6) al kyl COOH, 10
W@aNB25608 0) NH- ( C1- C6) al kyl, C(0) NHR , PCT/EP2009/004420
C(0) - NH (C1-Co6) al kynyl, C(0)-NH(Cl-Co6)al kyl ene-R , or
15 C(0) NRC1- C6) al kYl 1 2; wherei n (Cl-C6)al kyl,
(Cl- 08) al kyl ene or R are un¥#®stituted or subst i tuted.
15. A compound according to one of clainms Ito 14,
wherein Rg is OH, hal ogen, (Cl-C6)alkyl, C(0)OH,
4.  CpOdvhBourtd abedidihg tohelaien 1, (WBbréii)RY isyNst
unsubstituted or ZOsubst i tut ed. 16. A corrpound

according to one of clainms 1 to 15, wherein Rg i's
bstit uted titufed. (C1-.C6)al
A TReUIR Btk Bons ot BRThE 1 e PhSTeinR3.in b deipgen. (C1-

Cs)alg%g E@l}-‘c& gl %%&'1 (Eg%ﬁﬁ%{bgr oé&ala}é%l‘lt?a}\tuted\% substituted.

2009/ 156099PCT/ EP2009/ 004420 147
(C1-Co6) al kyl ene- (C3-C8) cycl oal kyl ,
6. (Alcabpalnd becardpigetoydne of claims 1 to 5, wherein R3 is H.
(Cl1- Co6) al kyl ene- (C5- C6) het eroaryl, or
(Cl1- Co6) al kyl ene- (C5- C6) het erocycl oal kyl, 5 wherein

Rt o
Ce)al Xé 1 nggcﬂﬁéﬁﬂ g\l‘\grnglf %Hé{}g# géb'é@taﬂfill BIFTgﬁ%H?Itér%E}}rE%smuted or

subsmﬁ@(jel n R10 is nmethyl, ethyl, propyl, isopropyl,
butyl, isobutyl, cyclopropyl cyclobutyl cyclopentyl,

10 cyclopropyInEtherne |sopropyloxynethylene

8. AR dbiing $EOASGr BRRR ATRY. yesSERY RS oi "

R11 is H,
9. A compound according to one of claims 1 to 8, wherein Rg is H, halogen, (C1-
Cg)alkyl, (Cg-C1p)aryl, (C3-Cg)cycloalkyl or (C5-C1g)heteroaryl, wherein (C1-
Cg)alkyl, (C3-Cg)cycloalkyl, (Cg-C1g)aryl, 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, (C1-
Cg)alkyl, O-(Cq-Cg)alkyl, or R’, wherein (C1-Cg)alkyl or R" are unsubstituted or

substituted.

12. A compound according to one of claims 1 to 11, wherein R7 is hydrogen, methyl

or chloro.

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

14. A compound according to one of claims 1 to 13, wherein Rg is
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15(G - C6) al kyl, (C3-C8)cycl oal kyl, or
(C5-C6) het eroaryl, wherein (Cl-C6)al kyl,

w@ aB9asoeycl oal kyl , or (C5-C6)heteroaryl are PCT/EP2009/004420
unsubstituted or substituted. 20 20. A conpound
according to any of clains 1 to 19, wherein R11 is H
or methyl . 21. A conpouttb according to any of
claims 1 to 20, wherein R12 is (Cl-C6)al kyl, wherein
optionally one or nore hydrogen are substituted by

R, fluoro; 25(C3-C8)cycloal kyl, (C5-C6)heteroaryl, or
(C6-C1 )aryl, wherein (C3-C8)cycl oal kyl,

OH, (C5-C6) heteroaryl or (C6-Ci &aryl are unsubstituted or

habg%ﬁbStitUted' WD 2009/ 156099PCT/ EP2009/ 004420 148 22.

conmpound according to any of clainms 1 to 21, wherein
(C1-CB)alkyls met hyl, ethyl, propyl, isopropyl, cyclopropyl,
trifluoronmethyl, pentafluoroethyl, thiazolyl or
(C1-CghalkylenesR'23. A conpound according to any of clains 1
to 22, wherein R11 and R12 form a substituted or
(C2-Cedrlkenryli t ut ed (C3-C8)cycloal kyl ring. 24. A conpound
accordin ,of clainms 1 to 23, wherein R13 and
(CngiqlkglpgegCJO%N?-ﬂ— pendent |y of each other 10H,

- al - cycl oal kyl ,

(C1'C%%k@}§T¢@)§%@@§ Vel oal kyl |
COOI-?Cl' C4) al kyl ene- (C5-Ci 0) heteroaryl, 15

'Cl- C4) al kyl ene- (C3- C8) het erocycl oal kyl ,
CONHL- C4) al kyl ene- (C6-Ci o) aryl,

(C1-C6) al kyl ene-0- (G -C6) al kyl, C(0) NH (C1-C6) al kyl,
C(O)NH-(Q33Cg)alkyRl4, together with the N-atomto which they

are attached, forma (C3-C8)

C(O)NHR,
C(0)-NH-(C1-Cg)alkynyl,
C(0)-NH(C1-Cg)alkylene-R’, or
C(O)N[(C1-Cg)alkylly;

wherein (C1-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-CH3, 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.

17. A compound according to any of claims 1 to 16, wherein R is
(C1-Ce)alkyl,

(C1-Cg)heteroalkyl,

(C3-Cg)cycloalkyl,

(C3-Cg)heterocycloalkyl,
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20het erocycl oal kyl group. wherein (Cl-C6)al kyl,
(C3-C8) cycl oal kyl, (Cl-C4)al kyl ene, C5-C10) heteroaryl,
w@ aB9aHobet er ocycl oal kyl, or (C6-Cl &aryl are PCT/EP2009/004420
unsubstituted or substituted. 25. A conpound according
to any of clainms 1 to 24, wherein 25R13 is H,
(Cl1-C6) al kyl, (C3-C8) cycl oal4fl, or
(Cl-4) al kyl ene- (C3-C8) cycl oal kyI ; and R14 is H,
(Cl-Co)al kyl, 30(C3-C8)cycloal kyl, 149

Ca- " digallig) cycl oal kyl
( 1(%% &;?:- eneC%CS gz)) %et er oa%/yl

(C1q Q@alkﬂe)'ml-;klyérwhe (C3- C8) het erocycl oal kyl ,
ene- (C6- Clo) aryl ,

(C1- Qﬂ)@kybmpada&cmbeterqalyl @) al kyl , or C(0)(CLl-C8)al kyl ,
wher ei n (Cl é:ﬁial kyl , iC3 C8) cycl oal kyl ,
(C1-Garalkylensr het@(ggp)@ aAlkd: er oar yl |
wherdjidGas %&q}s cameroalfit a&é@v%ﬁz'&'nﬁéarmhetefocvdoa'kvh

(Cq- (éig%&%n&fhgﬁln& (g:frﬁi& »{%ﬁgﬂq_altn?l(%g %ﬁﬁﬁiﬂte%?shgstﬁuted

15( C3- C8) cycl oal kyl
(C1l-4) al kyl ene-(CS- C8) cycl oal kyl ,
18. (Blcoipalnd beocard{ngoCimy betlamsinytb,17, wherein Rqq is

methyl, ethyl, propyl, isopropyl, butyl, isobutyl, cyclopropyl, cyclobutyl, cyclopentyl,
cyclopropylmethylene, isopropyloxymethylene, tetrahydrofuranyl, tetrahydropyranyl or
benzyl.

19. A compound according to any of claims 1 to 18, wherein R41 is

H,

(C1-Ce)alkyl,

(C3-Cg)cycloalkyl, or

(Cs-Cg)heteroaryl,

wherein (C1-Cg)alkyl, (C3-Cg)cycloalkyl, or (C5-Cg)heteroaryl are unsubstituted or

substituted.

20. A compound according to any of claims 1 to 19, wherein R41 is H or methyl.

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)aryl,

wherein (C3-Cg)cycloalkyl, (C5-Cg)heteroaryl or (Cg-C1qg)aryl are unsubstituted or

substituted.
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(Cl-4) al kyl ene- (C3-C8) het erocycl oal kyl, (C
i -C4)al kyl ene-(C6-C &aryl, or

wWQ{d15649 al kyl ene- 0- (C1- C6) al kyl . wherein PCT/EP2009/004420
(Cl-Co)al kyl, (C3-C8)cycloal kyl, (Cl-C4)alkyl ene,
(C5-C10) heteroaryl, (C3-C8)heterocycloal kyl, or (C6-Ci
yaryl are unsubstituted or Hfbstituted. 27. A
compound according to any of clains 1 to 26, wherein
25R13 is H, (Cl-C6)al kyl and R14 is H, (Cl-C6)alkyl or

22. (Aofihourdd acdotdling totunyeofrclditis ©b) @21kwheegin Rq2 is
(C3-C8) cycl oal kyl are unsubstituted or substituted.

methy\@tBgI0 Brdr56096POPyERYCRMropyl4tdlupsamethyh pestafiuardethyl, thiazolyl

according to one of clainms 1 to 28, wherein R6 is

°rph%l¥g~ent or the bicyclus or adamantane formed with R6 is
selected from 5 or R10 which are unsubstituted or
optionally substituted by Rg. WO _

23. 2AcConEBIEbaTHrdingdoEoaiciaims 1 to 22, wheseinfimand R12 form a
according to one of clainms 1 to 32, wherein nis 0, 1,

substigyted or supsupstitytasb((rarCa)eysiaakiyl iRG-one of clains 1 to

33, wherein nis 0. 35. A conmpound according to one of
claims 1 to 34, whereinr is 1. 36. A conpound

24, RGBS SRR o e by Ry b e

indep@fdérit i 6fedch etherof clains 1 to 35, wherein L is
NH( )p or N(C 1 -C6)al kyl)-(CH2)p. 38. A conpound
H, according to one of clains 1 to 35, wherein L is

(C1-CRHAKG P

(C3-Cg)cycloalkyl,

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

(C1-C4)alkylene-(C5-C1p)heteroaryl,
(C1-C4)alkylene-(C3-Cg)heterocycloalkyl,

C1-C4)alkylene-(Cg-C1g)aryl,

(C1-Cg)alkylene-O-(C 1-Cg)alkyl,

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

R13 and R14, together with the N-atom to which they are attached, form a (C3-Cg)
heterocycloalky! group.

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

25. A compound according to any of claims 1 to 24, wherein

R13 is H, (C1-Cg)alkyl, (C3-Cg)cycloalkyl, or (C1-C4)alkylene-(C3-Cg)cycloalkyl;
and

R14is

H,

(C1-Cp)alkyl,

(C3-Cg)cycloalkyl,
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39. A conpound according to one of clains 1 to 38,
wherein p is 0. 40. A conpound according to claiml
W@ 20080856680 from t he group consi sting of PCT/EP2009/004420

6-[4- (1- A no- propyl) - 4- (tetrahydro-pyran-4-yl)-cycloh

exyl oxy] - 7- chl or o- 2H-i soqui nol i n- 201- one,

644- (1- Ami no- et hyl ) - 4- et hyl 149 cl ohexyl oxy] - 7- chl or o- 2H

-i soqui nol i n-1-one,

644- ( 1- Ami no- propyl) - 4- propyl - cycl ohexyl oxy] - 7- chl or o-
C kglenel(0-Ch)dyctuikyl,
(€1 C%% (9Am n(g)%cy??opr opyl - net hyl ) - 4- pr opyl - cycl ohexyl oxy]
(C1- G4'Jalkyllenee({1§3‘-9|1g)hﬂtemﬂryln 1- one, 25

644- ( 1- Ami no- propyl) - 4-isopropyl -cycl ohexyl oxy] -7-chl o
(C1- G&amvlaned@a Gg)hetenoaygioalkyl,

1- Ami ng- et hyl') - 4- cycl opr opyl met hyl - cycl ohexyl oxy

(C1- q&#lkbfﬁlnér(@&ﬁ-mmm nolin-1- one,

(C1- G YR ET S RIRINGT (e 1 one Y e oneiey

06 Am no- buty1) - 4- cycl opr opyl nmet hyI cycl ohexyl o
C(OX C%ilac!wlbro 2H i soqui nol i n-1- one,

/ 2 -
Whef%9?§ ORI SCarCaliredy &f%a'ky'angp (o RRLToay!
C ﬁé‘l‘é}‘d&ﬁ%lk Glh @: ge Uﬁéut‘i’st&ut%ﬂ%r substituted.
(C3- C(gl no- % rre | - ol?)@l) 4-cycl opropyl nmet hyl - cycl
ohexyloxy] 7- chloro 2Hi soqui nol i n- 1- one,
644- (1- Am no- propyl)-4-i sopr opoxynet hyl - cycl ohexyl oxy]
26. . A.OMRRUNDACcG NG IRamnhoficlaghs 1to 25, wheréin
\ t ) -4-cycl obutyl - cycl ohexyl oxy]-7-chl o
R13 '?ﬁ%ﬁﬁ@?@?@kgll ?ﬁhl one,
R14 i$14- (1- Am no- propyl) - 4-cycl obutyl - cycl ohexyl oxy] - 7- chl
or o- 2H i soqui nol i n- 1- one,
H, 644-(1-Anm no-propyl)-4-cyclopentyl-cycl ohexyl oxy]-7-ch
| or o- 2H—| soqui nol i n-1-one, 10
(C1-CGglalkylari no- phenyl - net hyl ) - 4- cycl opent yl - cycl ohexyl oxy]

o- 2H-i soqui nol i n-1- one,
(C3- C@}w{i‘io‘m no- propyl) - 4- met hyl - cycl ohexyl oxy] - 7- chl or o-

(C1 ("éﬁllky%ﬂﬁrﬁ@rﬁ)bn %’ﬁc%qkyi i sobutyl - cycl ohexyl oxy] - 7-chl or
(C1 C‘é‘lﬁw’fﬁﬂfﬁ%e bg.'pél/t?@hjybenzyl cycl ohexyl oxy] - 7- chl or o-

C IkGRABL@-C Het@ﬂfb loalkyl
(©1 0%2%12 (1- g)pr opy c et hyl - cycl ohexyl oxy] - 7- chl oro

C1-Cglalkykoe Ci Poe,
(€1 43 %Il AfLrQlor?g 692 ) -4-isopropyl -cycl ohexyl oxy] - 7-chl or
(C1 (‘q—)alldyieneq@+(ﬁ‘ql-63)alkyjne 644- (1
- Ami no- but yl ) - 4- et hyl - cycl ohexy ona/( - 7-met hyl - 2H-i soqu
whereln(ﬁcnrpa)aljfyé, (C3- Cg)cycloalkyl (C1-Cy)a ylene (Cs- C10)heteroaryl,
(1- Am no- ethygz 4- et hyl - cycl ohex éyg 7rrethg-2H
(C3- Qa)ggmmqu{kn ene-Cqp)aryl areé unsubsti ut r substituted
644- (1- Am no- propyl) - 4- but yl - cycl ohexyl oxy] - 7- chl or o- 2
H i soqui nol i n-1-one, 20
27. GAAc&ﬁpdﬁﬂ&QcéH@ﬁﬁgltb ot dhirky 61te 2o WHerih- 4- benzy1-7
| oro-2H-i soqui nol i n-"1- one,
R13l$lt|4(€31 Qgjatkd and, 2-tri f | uor o- et hyl ) - 4-cycl opr opyl et hy
| - cycl ohex - 7- chl or o- 2Hi soqui nol i n- 1- one,
R14'Slrhi(@1 3%6/]2" >3-G8)cyelaalkyl.et hyl ) - 4- i sopr opyl - cycl oh

(0)4 H i so olinl-

ner b B 3 S L9 85 8523 o sty
- cycl ohexyl oxy] - 7- chl or o- 2Hi soqui nol i n- 1- one,
644- ( Am no-t hi azol - 2-yl -met hyl ) - 4-i sopr opyl - cycl ohexyl

28. OAYdomp&liNdascettirigstecanyef ¢laims 1a6@7, Wherein Rq3 and R44 are H.
644- (Am no-t hi azol - 5-yl - met hyl ) - 4- |sopropyl cycl ohexy
oxy] - 7-chl oro- 2Hi soqui nolin-1- 30 one, their
stereoi sonmeric and/or tautoneric forns and/or their
pharmaceutically acceptable salts thereof.



WO 2009/ 156099PCT/ EP2009/ 004420 153 41. A conpound
according to claim1l selected fromthe group
W@ 0v8i1840phg of PCT/EP2009/004420
Ci s-644-(1-am no-propyl)-4-(tetrahydropyran-4-yl)-cycl
ohexyl oxy] - 7- chl or o- 2Hi soqui nol i n- 1- one,
Ci s- 644- (1- Ami no- propy1l) - 4- 88byI - cycl ohexyl oxy] - 7- chl o
ro- 2H i soqui nol i n- 1- one,
5ci s-644- (1- Ami no- butyl)-4-isopropyl -cycl ohexyl oxy] - 7-
29. cHA compdundsgoiding td ohe@felaims 1 to 28, wherein Rg is absent or the
Ci s-644-(1- Am no- butyl)-4-ethyl -cycl ohexyl oxy] - 7- net hy
bicyclus 2ir-adamantaoé forniedwith Rg is selected from
Ci s-644-(1- Am no-et hyl)-4-et hyl -cycl ohexyl oxy] - 7- net hy
| - 2H-i soqui nol i n- 1- one,
Ci s-644-(1- Am no-propyl) - 4- butyl - cycl ohexyl ]-7-chlo
R10, rog2H i solgglj' nol i n-1- dfﬂég and R% . é)m/ -, R10
i/S= TAMLN0- propyl)\ #-but yl - cygl/Ohexyl ox 4- ben -

-

cornpound ac
consi sting of

R10§Ci S- 6143:&@

CIs-6144(R) - 1- Ami p ‘ ' yran-g-yl) -
cycl ohexyl oxy] - 7- chl or o- 2H 20i soqui nol i n- 1- one,

Ci s-6444(R) - 1- Am no- propyl) - 4- et hyl - cycl ohexyl oxy]-7-c
hl gr o- 2HR19oqui,nol i n- 1- one,

/5% 6444( S) \L-An no- propy1l) - 4- et hyl - cycl ohexyl oxy]-7-c¢
[ LREl i n-1- one,

no- cycl opr opyl - net hyl ) - 4- cycl opr opyl net
y] - 7- chl or o2H i soqui nol i n- 1- one, and

R10

ci;:6444(R)-Anﬂho-cyclopropyl-nethyl)-4-cyc|opropylnet

5 or hyl - cycl ohexyl oxy] - 7- chl or o2H i soqui nol i n-1-one, their
taugpmeric fornms and/ or pharnmaceutically acceptable
sal 1 ( er eof . 43. A conpound according to claim1l

3 )from the group consisting of 30

5144141Am1no-ethyl)-4-ethy|-cyclohexyloxy]-7-nethy

soqui poRiq3- 1- one,

Ami no- propyl) - 4- et hyl - cycl ohexyl oxy] - 7-fl uo

00| | n- 1-one, WO

f PCTNER2609/ 004420 154

684- ( 1- Ami no- propyl) - 4- et hyl - cycl ohexyl oxy] -7-fl uo

ro- 5- it hyl- 2Hi soqui nol i n-1- one,

cis-6-[10(1-An1no-propyl)-4-ethy|-cyclohexyloxy]-?-net

. hyl-2H 0 s i nalin:1-ape .

which dre g bsticdar opfigall; substitytsr BYRPunexyl oxy] - 5, 7- di
met hy1- 2H i soqui nol i n- 1- one,
5ci s-64-4-(1- Am no- propyl) - 4- met hoxy- cycl ohexyl oxy] - 7-

30. cAlconepdlihd aceprdimg tororie ofelaims 1 to 29, wherein Rg is absent.
trans- 644- (1- Am no- propyl) - 4- met hoxy- cycl ohexyl oxy] - 7-

10 chl or o- 2Hi soqui nol i n- 1- one,

31. géfqo%rel;eﬁAerﬁgggfé@%}]@ ()A'neect)}1 Qaims X%%‘?X Ie%%] m7is %halr?cf Sis 2
ci s- 644- ( Am no- phenyl - et hyl ) - 4- net hyl - cycl ohexyl oxy] -
7-chl oro- 2H-i soqui nol i n- 1- one, ) _

32.  cAsopapoynd ammgmipme af elains 11-te\30), whexgingnyis 3randhs és 1.
ro-2H i soqui nol i n-1-one, 10 cis-644-(Am
i no- phenyl - net hyl ) - 4- cycl opr opyl et hyl - cycl ohexyl oxy] -
7-chl or o- 2Hi soqui nol i n- 1- one,

Ci S- 644-(1- Am no- 3- et hyl - buty1) - 4-cycl opropyl net hyl -c




10

15

20

25

30

Ci s-6-[4-(1-Am no-propyl)-4-(4,4,4-trifluoro-butyl)-cy
cl ohexyl oxy] - 7- chl or o- 2Hi soqui nol i n- 1- one,
W@ 2®985q0d9 ( 1- Ami no- propyl) - 4- (t et r ahydr o- pyr anPd¥/EP2089/604420
yl') - cycl ohexyl oxyl - 7- chl or o- 2Hi soqui nol i n- 1-one, 20
ci s-644-( Am
i no- cycl opropyl - et hyl ) - 4- (Y& r ahydr o- pyr an- 4- yI net hy|
) - cycl ohexyl oxy] - 7- chl oro- 2H i soqui nol i n-1- one,
ci s-644-( Am
I no-cycl opr opyl - net hyl ) - 4- et hyl - cycl ohexyl oxy] - 7-chl o
ro-2Hisoq uinoljnl-one, cis-64 ..
33. | AGOBRAWI sArdingtaane of daims 36955@?4’@?9?'8@?-0%-10 " &
0- 2Hi soq uinolin-1- 25 one,
Ci S- 644-( 1- Am no- propyl) - 4- et hoxynet hyl - cycl ohexyl oxy]
34. - K-compound2atcosdingi toaneneficlaiomse | to 33, wherein n is 0.
ci s-644-(1- Am no-et hyl ) -4-cycl opropyl - cycl ohexyl oxy] -7
- chl oro 2H i soqui nol i n-1-one, cis-6-[4-(Am
35. | RRoRSAUMY 486rd ttB%r‘)e‘éf’élélméq to 34 wherein ris 1.
, 4- trlfluoro but yI') - cycl ohexyl oxy] - 7- chl or o-
302H—| squ| noI | n-1-one,

6. 7hZantiyhat aaliBnBlne of Gats 38! Wherin TR CHYp,
P2009/ 004420 155
S(O)@P@%’wm) ycl opropyl - met hyl ) - 4- cycl opr opyl - cycl o

hexyl oxy] - 7- chl or o- 2Hi soqui nol i n- 1- one,
Ci S- 644-( 1- Ami no- propyl) - 4- (tetrahydro-thi opyran-4-yl)
37. -Ayompand asedrdingdbl aneoof2tiiaisns) dita 35, whereind, is NH(CH2)p or
5ci s-644- (1- Am no- et hyl ) - 4- propyl - cycl ohexyl oxy] - 7- chl
N(C1-&adab)i( Pnol i n- 1- one
Ci S- 644-( 1- Ami no-et hyl ) - 4-et hyl - cycl ohexyl oxy] - 7-f | uor
0- 2H-i soqui nol i n-1- one,
38. CA%o W%dr{h* é’é&di&lngttﬁydﬂe Afaémé 145 S50 eyt is GedHyRY.
o- 5- et hy1l- 2H 1 sofui nol I n-1- one,
Ci s-644-(1- Ami no- et hyl) - 4-et hyl - cycl ohexyl oxy] - 4- benzy
1-7-chl oro-2Hi soqui nol i n 1- one,
39. ciAscaqmppued @ceording tq epe| s}aym|m$§/|wla¢n%pJ§>popy1]
4- et hyl - cycl ohexyl oxy}-2H 10i soqui nol i n- 1- one,
Ci S-614-( 1- Benzyl am no- propyl) - 4- et hyl - cycl ohexyl oxy] -
40. 7Aconmpourid-hdccrdingrtolalaiml1 sedected from the group consisting of
ci s-7-Chl or o- 6{4 et hyl- 4- gl I S but | am no- fu} %Yr) ci_)(
6-[4- (1)MWIpd;{9Pyliﬁ_ tgganycy{grmﬂ A=45H cyc ohexyloxy]-7-chloro-2H-isoquinolin-
1oneCI S- 644- (1- Butyl am no- propyl) - 4-et hyl - cycl ohexyl oxy] -7
- chl oro- 2Hi soqui nol i n-1- one,
6-[4- (GMnmﬂ)-dthyi)d—QmwbcmlbhqaxMW—éhiowﬁfbmhuU}pd!hmengl 0X
or 0= 2H | so o , . .
6-14-(HAT g PRV A RIOE O Se P S ro-2pkissnuinpias pos.
Q -7-chloro-2H-isoquinolin-1-
B P O e e isoghins
one, ro-4-fluoro-2Hisoquinolin-1- one,

6-[4-(ﬁ%@h%b%ﬁg&%;éﬁoﬁg@%{%%%ﬁ?‘g‘ﬂ%&@%ﬁbﬁ’oﬁbﬂﬁ@’dq%&|rn‘-‘i Bhe,
6-[4- (Wﬁn%életﬁgcbz dytgombgwﬂém t—@*&ldhe)qu»mmdmbm@?}-l- u&oqbin@nn 1-

oxo-1 I soqui nol i ne-4-carbonitrile
ON€, ci s- 644- (1- Ami no- propyl)-4-isopropyl -cycl ohexyl oxy] - 4-

6-[4-( PR 5ol Levdibpropgith SRy I-Byclohexyloxyl-7-chloro-2H-isoquinolin-1-
one,
6-[4-(1-Amino-butyl)-4-cyclopropylmethyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-

one,



10

15

20

25

30

251- one,
Ci s-644-(1-am no-2-fl uoro-ethyl)-4-ethyl-cycl ohexyl oxy
W@ 20094a5doe o- 2H- i soqui nol i n- 1- one, PCT/EP2009/004420
trans- 644- (1-am no-2-fl uoro-ethyl)-4-ethyl -cycl ohexyl o
Xy] - 7- chl or o- 2H-i soqui nol i n-1- one,
644- ( 1- am no- 3- met hoxy- pr opyfd - 4- et hyl - cycl ohexyl oxy] -
7-chl oro- 2H i soqui nol i n- 1- one,
30ci s-6-[4-(1-am no-propyl)-4-(1, 1-di oxo-tetrahydrot hi
6-[4- (/&Wrﬁ@ﬁyé!opﬂdpy@méth §">4Yd:yv¥0’droﬁylmethyl cyclohexyloxy}-7-chloro-2H-
| oro- 2H i soqui nol I n- 1- one,
ISOQU'G@BD'(‘;‘LOV@F] no- propy1l) - 3 propyl - cycl opent oxy] - 7- chl or 0- 2

6-[4-(g&@ﬂg%%wggg@&%ﬂgﬁ%@@yﬂc&thw _cyclohexyloxy]-7-chloro-2H-

soquﬁéﬁnﬂlemm1no propyl)-4-trifluoronethyl - cyclohexyloxy]
7-chl oro- 2H-i soqui nol i n-1-one,  thei i SO
6-[4-(IAvnine-RIaRY ﬁeﬁgerqnﬂw%hwrw'wmi Ghlgger gh-isoquinolin-1-
one. acceptable salts thereof. 5 44.A conpound according to
"claim1 selected fromthe group consisting of

6-{4-(Cstind-gtby T-Eeyckatnyyoysiahsxyoeyh TeshioracRl -soquinglin dyate
6-14-( DG TP R eIty vy s cior-2kyisoayielindione.

J e -
LA RS e e e
6-[4- (Amlmq}pbppylaneﬂyl)A cyclopentyl cyclohexyloxy] -7-chloro-2H-isoquinolin-1-
ci s-141-Et hyl -4-(7-fl uoro-5-net hyl -i soqui nol i n-6-yl oxy
one, ) - cycl ohexyl Fpr opyl am ne,

6-[4- (iwnmol;frbﬁ@h?z%ﬁ%y&w@xgm&ywidmmmmm¢|rn-$ﬂﬁeo
cycl ohex e

6-[4-(E o o P Arisob Uty By HOPERYIeXyl e lora- 25 spauinalingreRg.
SR e L s R T
6-[4- (Xﬂrl]\metm'y)byi)q:tnethyl cyclohexy|oxy] -7-chloro-2H-isoquinolin-1-one,
6-[4-( I S_'14 3 ngcr)grolpsy?%w Ig ng]y} %Pé)r_ JZI-Ft I?))c/qluT \ 'Cl ‘P I?)%)é
l
6-(4- (?'ﬁnﬁaﬁm o _yf:thé)&l@i)gpﬂhféfﬁ{)ﬂ A0 i T-0he), OF

0-1s0(q

6-[4-(18{minpsthyt) doethy bpyddhexyiexylyl- nm}hylf&tée@oqwmqu%qm in

6-14-(} A pRaTeBYB AR kv BrEpiaR e tibre: 2+ ogbinslinzlspae.
6-[4- (Mrhmotmabwm—butyl cydéheﬂléﬁﬂmb@ﬁzﬁf? ERlorBL2R-Isbhuinolin-1-one,

lor its ? ar maceuti cal Ia}acce ptabl e salt accordin
6-[4- (Mml@o&xa L triflupre-ethyl)-4-sysloprepy methy-cyslonedylexykAtchloro-2H-

f at |east one conpound of formula (1) and/or
'S°q“§“g{%’ﬁ§f§%§euu cally acceptable salt thereof according
6-[4-(1-Anine- R Ztrifluaro-gthyl)-44sdproppi-eatishenylaxyjactlarmsH-isoquinolin-

25 47.Use of at |east one conpound of formula (1)
1-oneand/ or a pharmaceutically acceptable salt thereof
[ 1 -2H-
6--(FGR0 22 3.8 0BG Bhyh-4 Robfonicykltfiehd B3y Pithioro
isoquinpperttemsi on, ocul ar hypertension, retinopathy,

o 0Bt a3 LS el B SAL AR PRES Bhuinon 1

one, &H sease, angina pectoris, heart hypertrophy, heart
failure, 30ischem c diseases, ischem c organ failure
6-[4- (Ammbm|gm-5}ahmr@a)yl)-ﬂ+immoow-w@ohexydnww—cmlom—ZHri'soquinolin-1—
failure, nephropathy, renal failure, fibroid kidney,
One, | enal gl onerul oscl erosi s, organ hypertrophy, asthma,
their SHEICONCIENRS AAUDH LA ORETETORTY dhidisraneir (fHatAaceati¢alfy acceptable

WO 2009/ 156099PCT/ EP2009/ 004420
salts thereof.
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157 respiratory distress syndrome, thronbotic
di sorders, stroke, cerebral vasospasm cerebra
WO s@bamiogy pai n, neuronal degeneration, spinal PCOEPR2009/004420

injury, Al zheiner's disease, premature birth, erectile

dysfunction, endocrine dysfunctions, arteriosclerosis,

prostati c hypertrophy; di ab®%®s and conplications of

di abet es, netabolic syndrome, 5 bl ood vesse

restenosis at heroscl erosi s, inflammation, autoimune
41. dA&msmmd%cE&rdn@tt@Qﬂauhhy seleted from s gbe@ﬂSdnsrstlng of
) racts wth bacteria, sepsis or cancer devel opnent and
cis-6-4-6AEuRG-BrOPY 8- (tatrabysroryrashinsyclohexyewyl- &-chjgro-2H-
Soquﬁ ﬂAqr pharmaceutically acceptable salt 10 thereof

accordlng to one of clainms 1 to 44 for the treatnent

cis-6-p(if- Ammo{preml)—dgetbﬂ Wé)@ll‘(&(y(])ﬂ cfﬂutmﬁHasgqumolln 1-one,

. ertension roid ver,

C'S'G'%E Aaﬂa?wtv'}%ﬂawpaw ﬁY@Oh%’H{J j 'éﬁgf‘? g&\sggumolln 1-one,

cis-6- B FANY LI Ktnd e RS Tt 2TRRE AL one.

cis-6- [4e(~:.’t—AlmeOfe,thyi)4e&thyle¢yahtd\mdydmw¢mmem;yl-mkb§nqﬂmomn -1-bbe,
oynd of for nul

cis-6- 4 i-AauRtAr Y T Dl SO Tt le 857 GseBriapli feane. and
cis-6-P1€1 —Af‘n|ﬁb§ir6§ylﬁ41&1tﬁl4cidk5hé3@'léﬁyﬂlebé¥%%ﬂ3&ﬂ8% -2H- |soqumoI|n 1-

associated wth stemcell or induced pluripotent stem
one, cell treatnent, inprovenent of recognition or for the

their %%Fq%té%%ﬁén? éﬂg{o?ggt&toﬁé;ﬁffoﬁﬁg%ﬁg& @?@rﬂaceﬁ%%ﬁfﬁ&@é‘btable salts

theredfubul o-interstitial dysfunction, nmultiple sclerosis,
vessel stenosis or lipid disorders. 50. A nmedicanent
conprising an effective anount of at |east one

2. SOUBBRB ORI iR AR Ul EBhhking or
cis-6-[4- ((S)44An1nrhmprmm)=|4+maﬂtﬂyycya:lbbemleW]e‘/XchIpr@ﬁi—tssaqdmohn 1-one,

cis- 6&\?{( eré{fﬁlgg pé&py ),—g magﬁwggrl ﬁ%gxylg)%;]t eﬁlord%k} |soqumoI|n -1-one,
cis-6-[4-((S)-1-Amino-propyl)-4-(tetrahydro-pyran-4-yl)-cyclohexyloxy]-7-chloro-2H-

isoquinolin-1-one,
cis-6-[4-((R)-1-Amino-propyl)-4-(tetrahydro-pyran-4-yl)-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one,
cis-6-[4-((R)-1-Amino-propyl)-4-ethyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
Cis-6-[4-((S)-1-Amino-propyl)-4-ethyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
cis-6-[4-((S)-Amino-cyclopropyl-methyl)-4-cyclopropylmethyl-cyclohexyloxy]-7-chloro-
2H-isoquinolin-1-one, and
cis-6-[4-((R)-Amino-cyclopropyl-methyl)-4-cyclopropylmethyl-cyclohexyloxy]-7-chloro-
2H-isoquinolin-1-one,

their tautomeric forms and/or pharmaceutically acceptable salts thereof.

43. A compound according to claim 1 selected from the group consisting of
cis-6-[4-(1-Amino-ethyl)-4-ethyl-cyclohexyloxy]-7-methyl-2H-isoquinolin-1-one,
cis-6-[4-(1-Amino-propyl)-4-ethyl-cyclohexyloxy]-7-fluoro-2H-isoquinolin-1-one,
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cis-6-[4-(1-Amino-propyl)-4-ethyl-cyclohexyloxy]-7-fluoro-5-methyl-2H-isoquinolin-1-
one,

cis-6-[4-(1-Amino-propyl)-4-ethyl-cyclohexyloxy]-7-methyl-2H-isoquinolin-1-one,
cis-6-[4-(1-Amino-propyl)-4-ethyl-cyclohexyloxy]-5,7-dimethyl-2H-isoquinolin-1-one,
cis-6-[-4-(1-Amino-propyl)-4-methoxy-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
trans-6-[4-(1-Amino-propyl)-4-methoxy-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
6-[4-(1 -Amino-propyl)—4—ethoxy—cyclohexyloxy]-?-chIoro-2 H-isoquinolin-1-one,
cis-6-[4-(Amino-phenyl-methyl)-4-methyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
cis-6-[4-(1-Amino-butyl)-4-methyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
cis-6-[4-(Amino-phenyl-methyl)-4-cyclopropylmethyl-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one,
cis-6-[4-(1-Amino-3-methyl-butyl)-4-cyclopropylmethyl-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one,
cis-6-[4-(1-Amino-2-methyl-propyl)-4-cyclohexyl-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one,
cis-6-[4-(1-Amino-propyl)-4-(4,4,4-trifluoro-butyl)-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one,
cis-6-[4-(1-Amino-propyl)-4-(tetrahydro-pyran-4-ylmethyl)-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one,
cis-6-[4-(Amino-cyclopropyl-methyl)-4-(tetrahydro-pyran-4-ylmethyl)-cyclohexyloxy]-7-
chloro-2H-isoquinolin-1-one,
cis-6-[4-(Amino-cyclopropyl-methyl)-4-methyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-
1-one,
cis-6-[4-(Amino-cyclopropyl-methyl)-4-ethyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-
one,
cis-6-[4-(1-Amino-propyl)-4-ethoxymethyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-
one,
cis-6-[4-(1-Amino-ethyl)-4-cyclopropyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
cis-6-[4-(Amino-cyclopropyl-methyl)-4-(4,4,4-trifluoro-butyl)-cyclohexyloxy]-7-chloro-
2H-isoquinolin-1-one,

cis-6-[4-(1-Amino-propyl)-4-cyclopropyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
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cis-6-[4-(Amino-cyclopropyl-methyl)-4-cyclopropyl-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one,
cis-6-[4-(1-Amino-propyl)-4-(tetrahydro-thiopyran-4-yl)-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one,
cis-6-{4-(1-Amino-ethyl)-4-propyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one ,
cis-6-[4-(1-Amino-ethyl)-4-ethyl-cyclohexyloxy]-7-fluoro-2H-isoquinolin-1-one,
cis-6-[4-(1-Amino-ethyl)-4-ethyl-cyclohexyloxy]-7-fluoro-5-methyl-2H-isoquinolin-1-one,
cis-6-[4-(1-Amino-ethyl)-4-ethyl-cyclohexyloxy}-4-benzyl-7-chloro-2H-isoquinolin-1-one,
cis-7-Chloro-6-{4-[1-(cyclopropylmethyl-amino)-propyl]-4-ethyl-cyclohexyloxy}-2H-
isoquinolin-1-one,
cis-6-[4-(1-Benzylamino-propyl)-4-ethyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
cis-7-Chloro-6-[4-ethyl-4-(1-isobutylamino-propyl)-cyclohexyloxy]-2H-isoquinolin-1-one,
cis-6-[4-(1-Butylamino-propyl)-4-ethyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
6-[4-(1-Amino-2-methyl-propyl)-4-isopropyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-
one,
cis-6-[4-(1-Amino-propyl)-4-isopropyl-cyclohexyloxy]-7-chloro-4-fluoro-2H-isoquinolin-
1-one,
cis-6-[4-(1-Amino-propyl)-4-ethyl-cyclohexyloxy]-7-chloro-4-fluoro-2H-isoquinolin-1-
one,
cis-6-[4-(1-Amino-propyl)-4-ethyl-cyclohexyloxy]-4-bromo-7-chloro-2H-isoquinolin-1-
one,

cis-6-[4-(1-Amino-propyl)-4-ethyl-cyclohexyloxy]-7-chloro-1-oxo-1,2-dihydro-
isoquinoline-4-carbonitrile,
cis-6-[4-(1-Amino-propyl)-4-isopropyl-cyclohexyloxy]-4-bromo-7-chloro-2H-isoquinolin-
1-one,
cis-6-[4-(1-amino-2-fluoro-ethyl)-4-ethyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
trans-6-[4-(1-amino-2-fluoro-ethyl)-4-ethyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-
one,
6-[4-(1-amino-3-methoxy-propyl)-4-ethyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
cis-6-[4-(1-amino-propyl)-4-(1,1-dioxo-tetrahydrothiopyran-4-yl)-cyclohexyloxy]-7-
chloro-2H-isoquinolin-1-one,
6-[3-(1-Amino-propyl)-3-propyl-cyclopentoxy]-7-chloro-2H-isoquinolin-1-one, and
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6-[4-(1-Amino-propyl)-4-trifluoromethyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
their sterecisomeric and/or tautomeric forms and/or pharmaceutically acceptable salts

thereof.

44. A compound according to claim 1 selected from the group consisting of
cis1-[4-(5,7-Dimethyl-isoquinolin-6-yloxy)-1-ethyl-cyclohexyl]-propylamine,
cis-1-[1-Ethyl-4-(7-fluoro-soquinolin-6-yloxy)-cyclohexyl}-propylamine,
cis-1-[1-Ethyl-4-(7-methyl-isoquinolin-6-yloxy)-cyclohexyl]-propylamine,
cis-1-[1-Ethyl-4-(7-fluoro-5-methyl-isoquinolin-6-yloxy)-cyclohexyl}-propylamine,
cis-1-[1-Ethyl-4-(7-fluoro-5-methyl-isoquinolin-6-yloxy)-cyclohexyl]-ethylamine,
cis-1-[4-(7-Bromo-isoquinolin-6-yloxy)-1-ethyl-cyclohexyl]-ethylamine,
cis-1-[4;(7—Methyl—isoquinolin—6—yloxy)—1-ethyl—cyclohexyl]-ethylamine,
cis-1-[4-(5-Chloro-isoquinolin-6-yloxy)-1-ethyl-cyclohexyl]-ethylamine,
cis-6-[4-(1-Amino-ethyl)-4-propyl-cyclohexyloxy]-7-chloro-isoquinolin-1-ylamine, and
[4-(1-Amino-propyl)-4-methyl-cyclohexyl]-isoquinolin-6-yl-amine,

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

salts thereof.

45. A compound of formula () and/or its pharmaceutically acceptable salt according

to one of claims 1 to 44 for use as a medicament.

46. Use of at least one compound of formula (l) and/or a pharmaceutically

acceptable salt thereof according to one of claims 1 to 44 for producing a medicament.

47. Use of at least one compound of formula (l) and/or a pharmaceutically
acceptable salt thereof according to one of claims 1 to 44 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



10

15

20

25

WO 2009/156099 PCT/EP2009/004420

157

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.

48. Use of a compound of formula (I) and/or a pharmaceutically acceptable salt
thereof according to one of claims 1 to 44 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.

49. Use of a compound of formula (I) and/or a pharmaceutically acceptable salt
thereof according to one of claims 1 to 44 for curative approaches associated with
stem cell or induced pluripotent stem cell treatment, improvement of recognition or for
the treatment or prevention of fibroid heart, depression, epilepsy, renal papillary
necrosis, tubulo-interstitial dysfunction, multiple sclerosis, vessel stenosis or lipid

disorders.

50. A medicament comprising an effective amount of at least one compound of
formula (I) and/or a pharmacologically acceptable salt thereof according to one of
claims 1 to 44, pharmaceutically tolerated excipients and carriers and, where

appropriate, further additives and/or other active ingredients.



