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WD 2008/ 077552 PCT/ EP2007/ 011165 SUBSTI TUTED
| SOQUI NOLI NE AND | SOQUI NOLI NONE DERI VATI VES The
w@e@sentsst nvention relates to novel isoquinol i PET/APZNO7/011165
i soqui nol i none derivatives as described in the
clainms, their preparation and their use in the
treatnment and/or 5 preventlon of dlseases related to
the inhibition of Rho-
medi a%‘@&TbT{B@BhToﬁ%?PH’HL(SHE dﬁ“”n%os‘%"ﬁ“?ﬁlaﬂ‘fE 8ﬁ5¥‘ﬁm“3
phosphat ase. Activation of a small GIPase RhoA upon
agoni st stinulation results in conversion of RhoA
fromthe inactive GDP-bound formto the active

rhe GREEHENIG Rl et BAGRFAR S obylfeqaves s

descritet inihe-diaifks ehelir P%@r&ﬁ@h\/@nd Rheir kisBas @he’etreatment and/or
expressed in vascular snooth nuscle cell

prevestigptafdliseasesdelated fe the, imhikjtiony pf Rhe- Mna@%enﬁl%@f Rhe-kinase

A m e e

phosphoryl ation-nmedi ated inhibi t| on of the nyosin

ght chain ase acti her eby
AC“V%*;!PW eb@ ISH"Ital"o‘sTg’?sﬁ '%‘?ﬁe UH@F:Q\& ’h@é‘!}ﬁl"&?@?‘{ﬁfs'm of
Rhoﬁgggmtg%hﬁé&'\/e%bﬁﬁgﬁhdt AF\I{ﬁ{éjil nase | s&ﬁ%vdoio\yrgdw'th a

subsmmﬁdtmdmg ¢o mad aatlnatlumioﬁ@thendm/equ»mﬁd)rmmtho -kinase 1 and

Rho- %régg?e %:agéqt ltgr‘rg]lq?wra)l Qﬂhgg@? 9y g%g&&%ggﬁ,ﬁ%%@ gr&%'@%ﬁ} muscle cells
and éﬁo‘éﬂ‘?élla?bewmaﬂéﬁ@fﬁr@ﬂhé%@ BtHeYAkivel GEP- t%und“RhOA leads
Resp. . Biol. 20, 1190-1200), asthma

to cal@fsén @guelhzamn af smlpth] mRisslenealisl thragi phasphorylatign-mediated

inhibA B 81 my@sisians ey nrdeshalass AR i HiHraBy Rpgsgyiation of

the aBivigsr, my&9A re%@létorit@igﬂt dhainUebatLE6410 Nativé TODA! 389, 990-994).
hypertension (Fukundbto et al. Heart, 91, 391-2, 2005,

Mukai et al. Nature 1997, 389, 990- 4 ) and ocul ar

i RS RS [EANLLb A IS ARG yclopment
of mybeniconis e srmodit ekl hyhsbomteactity (Goidnalet abL. Aglpl. Physiol.
Eur. J, Pharmacol, 2005, 512, 247-249)

2005(%319&5} 8), é}rogq:hla@mgogbwscmntrag@g (X@S%Sﬁfa AbiMnJ- Resp. Cell
Mol. ﬁfol a0, 14901 2asl419na K§éto§§&9n etrﬁfpﬁf\‘?mﬁh’acgp@ggﬂi 192,111-8;

ypertensi on-induced ypertension-induce
Nakatinedyestiat. EnﬁphﬁﬁﬁQBBQeKB)ramhd:hrohm dbstrictive pptdmopamdzlsease

R o hoCRELR Kol 08, SAHha 0l o

hypeﬂ@ﬁébﬁ%F@RﬁrﬁQﬁﬁéfﬂluF@éd‘?mal391@Qoé)splvﬁi}kﬁﬁépél Na#{g51997,389,

Hattori et al G rcul ation
99041Den¢zrsulaw)hypeaeds@@ apdeeguletiy of inttadcgulanpeessure (Honjo et al.

Inves Y@”ﬁ%ﬁ% I msocll @ég@gﬂg%@oﬁgg% éﬂ“i a(%teloff et

al. Et. @ePhanmoﬂzooem 22190249?)6§ﬂ|gﬁa (Masuméto etlal. Cir€ 2002, 105,
2005, 111, 2741- 2747 , caronar eart di sease,

154547, hehigaekasyaet al. JEES 2803548, Zé&?@dh naphippathy cinclugding

hype%ﬁ%[aﬂé@g%ogﬁggorgbger?eﬁ qrﬁﬁ@ﬂ Iﬁiﬁ%a't:l'éﬁégh%ﬁathles renal

failur€amaperiph@dal 2oterial btrlusilieadisé @se (M@D)gt(Waklno et al. Drug News
conplicati onsgu&l ucose utilization and 5 netaboli

Perspgaidddin 18838t 3lemypcardiahipfarstion (fgemiryyrerset %EHéJé?hafmaCO'
2005?527,0@55—4&9H§Hon et al. Circulation, 2004, 109,2234-9), cardiac hypertrophy

and failure (Yamakawa, et al. Hypertension 2000, 35, 313-318, Liao et al. Am J Physiol
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2005, 2, 119-29), sexual dysfunction, e.g., penile
erectile dysfunction (Chitaley et al. Nature Medicine
WwWQo@%/077652 119- 122), reti nopathy, inflammation, PCTYERI087/011165
di seases, AIDS, osteoporosis, endocrine dysfunctions,
e.g. hyperal dosteronism central nervous system
di sorders such as neuronal dé&generation and spi nal
cord injury (Nara, et al. 10 JNeurosurg 2000, 93, 94),
cerebral ischemia (Uehata, et al. Nature 1997, 389, 990;
Cell FﬁWs%l 2008 290.idE6 581 KishPBial. €rc a6 -3, 2'7|l4t1m47)eéoronary
. Life Sci 2000, 67,1929; Yamanoto, et al.
heanm@aﬁ/@g@emmlm@a reggogswswatmlg qt l. Accéy Mﬁla()oeur 2005, 98,

a0 295 A A oAt RO T B e

Commpann 9(9“9&262”21 1Klg?labbte§\lﬂwm@wﬂmﬂloéﬂﬁﬁs Qla&osﬁ@ihtlllzatlon and
ure

metab@heeindiAmeT (Sangls & abDidhates 2000 AOUEs Masdargs al. Cell Metab.
20053 DS9S} sexbalaRnAENT 2067 PepfoSr et bhstintlion (Chitaley et al.

Natu@fdwlcﬁrte 2001 b7 t1194122), ¢eﬂlmop§atnyvt|hﬂamd1a‘tmmamrm diseases,
(ltoh, et at. ture di cj ne

21; Soniyo,
AIDSGpStegpe o506, MsnioNS, %ﬂg?‘&@% (qm%nywdgenté@' nervous

s A OO o o, ot

JNeunstog 2006l B3p84), ickeelaral ischemia (h;beh\ahat gt alTAatyree1 991,389,990,

Satotheh & L6 0L, S0 1441355 HibM st Al LilRe 2000471889
Yamaﬂ’h@id fe?bﬁtJ @asm&rm Pﬁér‘n@écd}eid)OG &y, Q@‘B'—Pﬂ é@ﬂabral vasospasm
Q kawa et al. Biochem ' Biophys

Ly .
(Satocehﬁhﬁzlrcz €9 209687, 633-16in)et aéthie@@surgmv Z‘O@Dn%ﬁ #640), pain, e.g.

v s S SCEBAR ch3003 05 69 g o, e

medi¢iRé QUOat ho, A 3prtfettor bf Higashve dack witfrbBStdrRf (WO29¥106433),
466, 70- 74 Bauer et al. Blood 1999, 94, 1665-1672,

canceq GRpelopragnhand prewessignoneanigsialwherezinyibitian obRhoinase has

been %lhomfﬁeﬂo mﬁ'b%@‘nor%%ﬂ%r&\%terfég% .n?%ur a%&l;ﬂ%t 8t a| Naéw@oMedlcme

gregation (Ka ar mac

1999@322(80ralyo$eh ah @esl\,@dmrdun QDOGJZGQJGSZW‘angioge%@@ (Uchlda et al.
| rmunol

Biochgss BIGIVECRes 20000 8ae Coaul »eiaras csiall) BopRenty 2000 348,273,
vascuﬁépém%ﬁmméglez&ql?’ ro%?egagg@%ﬁd%%tlh Nﬂ"’&‘n gﬁé\géllzrﬁ.r R?s. 1999,

transport system Aot VAL ON Kawaguc
84, 1P8B:11A8pTangkip@nickoat ﬂOAthBrps@lbzdm 260131 @5 ,S¥s82 T Y lendothelial

cell pEQIEtaliof R detehaleal reaction g ot (AW eBal. Bigehem.
Siopi A RAUCCRNIAATIO08, FFGFRRBRT) G148 FoP(cHoBon (KWt a1

Sterol response binding el ement? sig

SCIeriOlesmﬁ ,&d®s 18A81137i1d Yamasiiiiel etsah .LCell BﬁolaJ?OOQJ 1r5£9 797 806),

throm B ST RIS A, PRSI, 4857 PERH Bpuer et al. Blood

1999 R - 18683672, Kiadied! €0alph THINBIoy 1899 aa40745YRetzer| étalt Cell Signal
chai n phosPhat ase Is useful for the treatnent

d/ o
2000 g2c8Ant anshiegkoede Aggregatinn K amag y.- @@IdEuvéQ&;?macol 2000,
403: ﬁﬁ@aﬁgﬁgﬁé&"%\éhageﬁ@m ﬂﬂ . 3603, hﬁPﬁbé‘%\ﬁ ﬁanchez _Madrid, et

seco | Sease cause e h pertenS| on,
al. J Ih)manbleﬁeozm68:600a10)hap@Ibbaesrewrptubat(omnaiahyet andJ Biol Chem.

olau ripheral circul ator di sorder, peripheral
2003%?%%5586@@51 Ngﬂf\;@xa.%‘&ﬁst@@ ysteBt aptivafiondisawaguchi, et al.
Eur JPR$Av0l BBY01A03:203-8), Alzheimer's disease (Zhou et al. Science 2003,
302, 1215-1217), adducin activation (Fukata et al. J. Biol. Chem., 1998, 273, 5542-
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10 pectoris, heart hypertrophy, heart failure,

i schem ¢ di seases, ischemc organ failure (end organ
wolamage)ss2 fibroid lung, fibroid liver, liver feCT/EBP®)I7/011165

nephropat hy, including hypertension-induced,

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

renal failure, fibroid kidnéy, rena

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

obstructive pul nonary di sease (COPD), adult

5548}, el ihdBREB (Stérol ARssponsedindRg eldmehn)diddliig and its effects on lipid
di sorder s, stroke, cerebral vasosgasm cer ebr al

metabalisi -8, et @i Girc.cRes., 93e1296204i 2083).n, neur onal
degeneration, spinal cord injury, Al zhei mer' s di sease,
premature birth, erectile dysfunction, endocrine

Therefprd, uncémposnd davieig inAibliterpeafféct g RibeKihase and/or on Rho kinase
hypertrophy, diabetes and conplications of _ diabet

medlwgpaqﬁgs,p ogyJatiprbatMyeshdight\ehaieph Qggtaém|ssuseful for the treatment
and/cﬁtpggvé’r?@ 6f°c°drarovhg&élégﬁﬁ5'r%'ﬁ— a4 th'a@HHI%?dfgef% ?i‘?ri\hol\gpg Rho-

ost eopat as S EOpOros! S
kmasélagﬁ&:él pmnanyamtseomnﬁhnbdnSEase zcauseplﬂqeshyparamsmn, pulmonary

devel opnent and progressi.on, e.qg. capcers of th .
hypefisRsion, SainLRPbsIasaTan.detingyaly cand BRichm @arphsral srculatory

dlsoréé}?gﬁlrlﬁﬁfl%‘fta?t%ﬁé} (}/%Rf'é% gj‘fs?%%r | D?%ronargnhzﬁa]rtydisease, angina

iSO i ne-5-su atives opti
pectasisbbeart hypdrtraiyh heart-failiHz) ischedri¢ Gideages - ischemic organ failure

-(CH2)0-6- S - 6- - 0-6- i nk . .
(end pigal depepsh TGratiuna ditiRLLercHeS R birer b oRgtii, ncluding
hype%ﬁ@ﬂ%dﬂ&@zﬁobmdéﬂﬂlo‘?ﬁnd@@éérémalweﬂ@rd&fhréﬁath@ renal

ki nase inhibitor fasudil carrying an ether or
fallur@sfttvpldgkldu@y irenahglomesylsisclasasisf om@ hygsitieplay.iasghma, chronic

onstrbpf\Epobelany et CORF b bFa PR ElisSE swmggame.

thronfitic\di$ordess, ke cébralnmadospasiie serebraniséeliérizdipain, e.g.
i nfecti ons. WD 2008/ 077552 PCI/ EP2007/011165 4 JP

neuropadisieedn . Meysaral drgenesatien rpinalcopd inivey: Alzheimess disease,
premfaﬁ{retbn‘ﬂwtér g‘?ﬁ}sftﬂfctghs ﬁa&?n I&Yssfgﬂctp(yns"lglrfe?lg§?lte?63|s prostatic

suc or exanp e ga cancer
hyper‘fmphyl dm@etwhmm eodmhca&bmyefsdlabpté:se nsethbblid syretfome, Gtbod

in the 1- and ar r ef er abl 5-substi t ut ed
vessel fF%‘éﬂoéé) 91 P €H9Sts 1nffarﬁﬂ@menna SimRpnune YG8RES a E?é

osteoétaﬂ?’s&%&a% 8?%0%%%5@ Cﬂgerﬁfi%ﬁl'ngdgfgﬁgé;éﬂv% 6t4 7&% gntt‘s"!%&tgﬁé Ssepsis,

canceh Medxsmnenbmwmssuoaoqlg wahcers ¢fdhetbineasty ealome ptostate,

i nf ectipns ed b i obacter pylori. 10 US
ovan%s A5 ! "‘\été_%?%%%s as EGF and/or PDGF

receptor inhi bltors useful for inhi b|t|ng cel |
roliferation conpounds of the fornmula "Ar | - X -

WO (%164N~&gd@$¢rlbeaqig9qum@llpﬁémglfﬂr@nqlgﬂmywatmesgop@r@@ substituted

by a {ﬁ@ﬂgﬁﬁ@%@@i’f@ﬁ 2seHaad s CfdoRt A Cbertin bRl
heterau l Iqrb{‘!p égm%smnocgrﬁlé%ﬁéez?%&g?ggl ggtalelr)cgcycl iC

system 15 WO 2005/030791 (Merck & Co.) generically
WO éj()%st’tﬂé&ez% @cl‘%?ﬁn géyg]escrabnenseé)roldrr]lquglsbb t?1reSRho-kinase inhibitor fasudil

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

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

cyclohexyl derivatives useful for the treatment of microbial infections.
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for the treatnent of cardiac arrhythm as, stroke,
congestive heart failure etc. isoquinolone

waleroswatss¥es which are optionally substituted POI/EP2007/011165
6-position by a group (CReRf)pOR43 wherein p may be
zero, and R43 is e.g. a (C3-Cl0)cycl oal kyl residue 20
optionally substituted by NR31L R52, wherein R51 and
R52 nmay be hydrogen, (Cl-C6)alkyl etc.; or R43 is a
group R81 defined as a 4-6 nenbered unsaturated or

JP 10087628t & dcBBitssy isbitindiihe deeiyhtived Ls&funidriihd tredtmanPsf diseases
4 heteroatons; and are substituted by a directl

causemb by deliobpeteiiny{orssweh as ferexample gastiiis eansanar u¥¢¢nghe

isoquiuﬁrb|i'hg.edeAI"l'\)%)Tﬁ;lEzj%3 é@ér]/l %@gumna%%gé\g %ﬁ\ow% -@)l‘bléitﬁﬂ%c{ are preferably

generica es as p I"'um chann ors
5-sulfstituted ytXH@ vEg)alkylens)]di /¥ whéelein Xinag besdxyajed, and Y may be
congestive heart failure etc. isoquinoline

an ardleori  heteresychoigrbupay be substituted by hydroxyl in
the 1-position and are optionally substituted in
6-position by a group (CReRf)pOR43 wherein p may be

Hagilfdth®t al ABodrg3Med. ©Hem 21993 -7CHBUTYFaaB) | divélosE BLsBIryloxy-
optionally substituted by NR5I R52, 30 wherein R5land

isoquiRBHinedor te higatmeydrof itfectiasy aausad by teliobaca pylasi. a
group R81 WO 2008/ 077552 PCT/ EP2007/011165 5 defi ned
as a 4-6 nmenbered unsaturated or saturated nonocyclic

US 580e888 YehéricdIgdivdlbSes ds EGF andlorP DEFaiceapirinhibiérs useful for
are substituted by a directly bound optionall

inhibigng sell prelifgratipnygorapotndseplbieyfprmulag Ard t Xe A¥ II” wherein X may
Si i o). 3 ri&apbl y | he
ve (SR ERHE T SR o i R0 S 67t FERIGAFr . o
- o = r
may §98end Y il S g BB AARSBr AR Wiy b amons
othersfant dptidnallynsubsiituled C3_RmMROCRClc saturaterd hdsrodgcid syrgtem.
7 (R )n (I) wherein RLis H OHor NH2; 15 R2 is
hydr ogen, hal ogen or (Cl-C6)al kyl; R3 is H, hal ogen,

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 R43is e.g. a (C3-Cqp)cycloalkyl residue
optionally substituted by NR91R52, wherein R91and R52 may be hydrogen,
(Cq1-Cpg)alkyl etc.; or R43is a grdup R81 defined as a 4-6 membered unsaturated or

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

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

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

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

optionally substituted in 6-position by a group (CReRf)pOR43 wherein p may be zero,
and R43 is e.g. a (C3-C1q)cycloalkyl residue optionally substituted by NR91R52,

wherein R91and R52 may be hydrogen, (C4-Cg)alkyl etc.; or R43 is a group R81
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20 (C1-Co)al kyl, (Cil-C6)al kylene-R, OH OR', NH2,
WD 2008/ 077552 PCT/ EP2007/ 011165 6 NHR', NR'R' or
wORKSODSSR', 5 R4 is H  halogen, hyd roxy, PCNEPH07/011165

(Cl-Co)alkyl, R, (Cl-C6)alkylene-R; R5 is 15 H,

hal ogen, CN, N2, (Cl-C6)alkyl, 20 (C2-C6)al kenyl,

R, (Cl -C6)al kylene-(C6-C 1®aryl, (C1

- C6) al kenyl ene- (C6-C 10)aryl, (Cl -C6)al kyl ene-(C5-C

10) heterocyclyl, 25 CH(OH)-(Cl-C6)al kyl, NH2, NHR,
defin®litaS@416 mbihhbeidd (Urbafdratdkyt sataratblim®odyclic Weterocylic ring with

2008/ 077552 PCT/ EP2007/ 011165 7 ) _
1, 2, 3 or 4 heteroatoms; and are substituted by a directly bound optionally substituted

aryl or heteroaryl ring in the 4-position.

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

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

HN

O

as Rho-kinase inhibitors.

An embodiment of the present invention is a compound of the formula ()

R4 R5
R L m

37

NR,
Na

R2
(R,)
R1 R n
8 (1)

“wherein

R1 is H, OH or NH>o;

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

R3is

H,

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

O-R”,

NH»,
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NHC(O-(CL -C6)a lkyl, \HC(O-R,
CCON(C1-CB)alkyl]l2, C(OOH or 5
WQR@OBO7581- C6) al kyl; R6 is H R, 10 (Cl-C3pat/kytop7/011165
(C1- C6) al kyl ene-R, (Cl1 -Co6)al kyl ene-O (C 1-Co6)al kyl,
(C 1-Co6) al kylene-OOR, (Cl-C6)al kylene-CH R 12, 15
(Cl-Co6)al kylene-C(O -R, (Cb -C6)al kylene-C(O N H2,
(Cl-C6)al kylene-C(ONHR , (Cl -C6)al kylene-C(ON
H(C 1-C6)al kyl, (ClL -C6)alkylene-C(ON (C
NHR'L- C6) al kyl ] 2, 20 (Cl1l-C6) al kylene-C(ON R 12; (C1
- C6) al kyl ene-C(0O) O (C 1- C8) al kyl , C(O)O(Cl Co6) al kyl ,
NR'RE @ OR C(O (Cl-Cs)al kyl, 25 C(O)R
NHCg)gm—L(Cl Co6) al kyl , C(O)NHR‘, C(O)N[(C 1-C6) al kyl | R
[ (C1- C6) al kyl ] 2, WD 2008/ 077552 PCT/ EP2007/ 011165
8 C(O-(Cl-Co)al kylene-R, or C(OQC
~1-C6)al kylene-R; R7 is 5 H halogen, OCN N,
Rgis
H,
halogen,
hydroxy,
CN,
(C1-Cg)alkyl,
R’,
(C1-Cg)alkylene-R’;

Rsis

H,
halogen,
CN,
NO2,

(C1-Ce)alkyl,

(Co-Cg)alkenyl,

R,
(C1-Cg)alkylene-(Cg-C1g)aryl,
(C1-Cg)alkenylene-(Cg-Cqp)aryl,
(C1-Cg)alkylene-(C5-C1g)heterocyclyl,
CH(OH)-(C1-Cg)alkyl,

NH2,

NH-R’,

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



(Cl-C6)al kyl, 10 O (C1-C6)al kyl, (C2-C6)al kenyl, R,
(Cl1 -C6)al kenyl ene-(C6-C 10)aryl, (Ci1-Co6)alkylene-R,
wa o8¢ 3D - (CLl- C6) al kyl, NH2, NH R, NH SO2HPCT/EP2007/011165
NH S02- (C1- C6) al kyl, 20 NH S02-R, S02- NH2,
S02-NHR', NHC(O-(Cl-C6)al kyl, NHC(O-R, 25
C(ON (C1-Ce)alkyl]2, C(OOH or C(OO(C1l-Co)alkyl;
R8 is H hal ogen or (Cl-C6)al kyl; WO 2008/ 077552
PCT/ EP2007/ 011165 9 nis1,2,30r4; mis 1,2, 3,4or5;

- I , S(O (CH2) p, SO02(CH2)p, NH(CH2)p,
NH C&?%{G&?%ﬂ(@ﬁzz ?:HZ) EJ; ) F\I( CS? IO5 Co6) ((:ycl Zagl kyl S(CH)Z)pp,

NH-CYDFR’ C1- C6) al kyl ] - (CH2) p or
&I}(éCl- c3)al kylene-R ]-(CH2)p; pis O, 1, 2, 3, or 4
C(ONKenefa)aldlzr is  (C3-c8)cycloal kyl, (C5-C
heterocyclyl, (C6-Cl0)aryl; and 15 R'is
C(O)é OE8) cycl oal kyl, (C5-C 10) het erocycl ylI ,

C(O)OFE{@&R)aky! . (CL-C6) al kyl

Re is

H,

R,

(C1-Cg)alkyl,

(C1-Cg)alkylene-R’,
(C1-Cp)alkylene-O-(C1-Cg)alkyl,
(C1-Cg)alkylene-O-R’,
(C1-Cp)alkylene-CHI[R']2,
(Cq-Cg)alkylene-C(O)-R’,
(C1-Cp)alkylene-C(O)NH>,
(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-Cg)alkylene-C(O)N[R']2:
(C1-Cg)alkylene-C(O)O-(C1-Cg)alkyl,
C(0)0O-(C1-Cg)alkyl,

C(O)OR’

C(0)(C1-C)alkyl,

C(O)R’,

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

C(O)NHR’,

C(O)N[(C1-Cg)alkyl]R’
C(O)N[(C1-Cg)alkyll2,
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20 (Cl-Co)al kyl ene-R, (Cl -C6)al kyl ene-O(C
1-C6)al kyl, (Cl-C6)al kyl ene-O-R, or

wQ abs@B)at kyl ene- NRXRy; and wherein RX and Ry BCEEP2007/011165

i ndependently of each other 25 (Cl1-C6)alkyl, (C5-C
10) heterocyclyl, (C6-C10)aryl,
(Cl1- C4) al kyl ene- (C5- C10) het eBocyclyl, (C1
-C4) al kyl ene- (C6-C 10)aryl, 30
(C1- C4) al kyl ene- NH( C1- C6) al kyl , WD 2008/ 077552
C(O)REILEE MR IéRERLGSY 10 (CL -C4)al kylene-N (C
1-C6)al kyl]2, (Cl-C4)al kyl ene-N (C6-Cl0)aryl]2, or (Cl1
C(0)0(@) BRulkgteneR(;C5- C 10) heterocyclyl ]2; 5 wherein in
residues R4, R5, R6, R7 and R8 al kyl, al kyl ene or
cycl oal kyl can optionally be substituted one or nore
. times by OH OCH3, COOH, COOCH3, NH2, NHCH3, N(CH3) 2,
R7 'SCONH2, CONHCH3 or CON(CH3) 2; wherein in residues R2 to
H R8 al kyl or al kylene can optionally be substituted one
* or 10 nore tines by hal ogen; wherein in residues R3
haloded, R8 (C6- Cl0) aryl and (C5-C10) heterocyclyl are
unsubstituted or substituted one or nore tines by
CN, suitabl e groups independently selected from hal ogen,
NOZO—L NO2, N3, CN, C(O-(Cl-C6)al kyl, C(O-(Cl-C6)aryl,
'COOH, 000(Cl1 15 C6)al kyl, CONH2, CONH(C1-C6)al kyl,
(C1_6@§[ 1-C6) al kyl ]2, (C3-C8)cycloal kyl, (Ci1-0C6)alkyl,
('C1- O6) al kyl ene- OH, (Cl1-C6) al kyl ene- NH2,
Q_(Ci_@S)gﬁ@gl kyl ene- NH( C1- C6) al kyl
Cl- C6) al kyl ene- N[ (C1-Co6) al kyl ]2, (C2-C6)alkenyl,
(Co-Gg)atkamyhl kynyl , O (Cl-C6)al kyl, O C(O -(Cl-C)al kyl,
PO3H2, SOBH, SO2- NH2, SO2NH( Cl- C6)al kyl ,
, SN (Cl1-C6)al kyl]2, S-(Cil-C6)alkyl, SO (Ci-C6)alkyl,

R
2= (Cl- Co kyl , .20, S02- N=CH N ( C1- C6) al kyl ] 2,
(C1'(§3ﬁ®e(‘ﬁ(||%e?'&lr@4§10?\ﬁ‘—p’{’01- 06) al kyl[,( N[ (C)l?%gla% kyl ]2,
_(G1-08)al kyl, NH C(O) O (Cl- C8)al kyl ,
(C1'%iag@%’léc%ﬂce)£?ky?/, NHsog(%:e-Etlo) ar)yf‘, Y
- (P2 10) het lyl, N(Cil-
CH(dc)lggf)ﬁﬁ(ﬁ_g%z( o) het erocycly (

- (C1-Co) al kyl

NHo, N( C1- C6) al kyl - C( O) O (Cl1- C6) al kyl , 25

N( C1- C6) al kyl -C(O) - NH (C1-C6) al kyl], (C6-C 10)aryl,
NH-R'Cl - (C6) al kyl ene-(C6-C 10)aryl, O (C6-C 10)aryl, O (C
NH-S]CSZCﬁ,) al kyl ene- (C6-C 10)aryl, (C5-C 10) heterocyclyl,
NH-SO2-(C4-Cg)alkyl,
NH-SO2-R’,
SO2-NH»o,
S0O2-NHR’,
NH-C(0)-(C1-Cg)alkyl,
NH-C(O)-R’,
C(O)N[(C1-Cpg)alkyl]2,
C(O)OH, or
C(O)O-(C1-Cg)alkyl,

Rg is H, halogen or (C1-Cg)alkyl,
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(C 1-C6) al kyl ene- (C5-C 10) heterocyclyl, or OG(C 1
- C6) al kyl ene- (C5-C 10) heterocyclyl, wherein the
w@ a8se1Graryl or (C5-CLl0) heterocyclyl may be PCT/EP2007/011165
substituted one to three WD 2008/ 077552
PCT/ EP2007/ 011165 11 tinmes by a group independently
sel ected from hal ogen, OR NO8, CN, O (Cl-Cs6)al kyl,
(C1- C6) al kyl , NH2, NH(C1l-C6)al kyl, N (Cl1-C6)alkyl]?2,
S2CH3, COCH, C(O O (C1- C6)al kyl, CONH2,
nis 1( gl3&ual kyl ene- O (C1- C6) al kyl,
§}01 C6) al kyI ene- O (C6-Cl0)aryl, or
4.1 409) a0 ene- (C6- C10)aryl; 5 or wherein
(C6-Cl0)aryl is vicinally substi t ut ed by a
O (Cl1-A)al kyl ene-O group whereby a 5-8-nenbered ring
L is S(SH0p IS(OKOHNBBONCHIAINEITHOD, N(OECHfutkyXDIE2)p; N(Ca-

atonms are attached to; and wherein aryl or
Co)cyuhvakgle@Hb, MIOO(CYy Lep)atkyi GHHPCIAYEEy -Cg)atikylene-R -(CH2)p;
(C5-C10) heterocyclyl groups may not be further
substituted by an aryl or heterocyclyl containing
. gro 10, or their stereoisoneric forms and/or their
p'sotAu#oﬁe 54 forms and/or their pharmaceutical ly
acceptable salts. In one enbodi rent of the present
wheréifvention Rl is H the conpound is thus 15
characterized by the formula (I1) RA RS R3 L MNR
R'isNz~, RHR 7 (R2 )n 8 (Il) In another enbodi ment Rl

' he conpound is thus characterized by the
<Cs-¢a‘3rs§)cjf>aﬁ<vgo (111) R‘ARER R. NRS N~ R7- HR$ 7 (R)
008/ 077552 PCT/ EP2007/ 011165 12 The
CsCishbbigiadty -

formula (111) has a tautonmeric form of the

Co-CRHEHIZadd '1") R4 RS R3 L M HN NRs

m is

R” is

(C3-Cg)cycloalkyl,
(C5-C1)heterocyclyl,

(Ce-C10)aryl,

(C1-Ce)alkyl,

(C1-Cg)alkylene-R’,
(C1-Cg)alkylene-O-(C 1-Cg)alkyl,
(C4-Cg)alkylene-O-R’, or
(C1-Cp)alkylene-NRyRy; and

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

(Cs5-C10)heterocyclyl,

(Ce-C1p)aryl,
(C1-C4)alkylene-(C5-C1g)heterocyclyl,
(C1-Cy)alkylene-(Cg-C1g)aryl,
(C1-C4g)alkylene-NH(C1-Cg)alkyl,
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R7 OR (R21n 8 (Il1l1") The tautoneric formis also an
enbodi nent of the present invention. 5 In a further
werdsarTent RL is NH2 and the conmpound has t heP€DERI0Z011165

(1V) RARRR3LMNRS N/ RN-112 RS 7 (R ) n

(1'V) 10 RlL is preferably Hor OR R3 is preferably H,

hal ogen, (Cl-C4)al kylene-R ,1® R' or NHR'. Mre
preferred, R3is Hor NHR'. Mst preferred, R3 is H,
NH- ( C5- C6) het erocycl yl or NH phenyl, especially

(Cq- G)‘{)ka@,'lér@Nf((ﬁ Uﬁ)% C6) het eroaryl cont ai ni ng one

nore N at ons or henyl. 15 Most especially

(C1- CM)eﬂ@lerr@lN[(Ezgc JaryBxaoml es of R3 substituents are WO
2008/ 077552 PCT/ EP2007/ 011165 13 H*~N\ * .- NOCC
(C1-G)nlkylene-N[(C5-Bl1 h)heaterocytlylloPref erably, R4 is H,
hal ogen or (Cl-C6)al kyl. Mre preferred, R4 is H,
hal ogen or (Cl- C4)al kyl. Most preferred, R4 is H 5

wher%> @E %%gl‘é% 5 F\“L_'R,d_é hﬁ%@%a@l &e@b?w&igalkyl can optionally
oo s SHUE S el BTOR elHab QU Dl W Ao,

bly, R5 H,
N(Cﬂﬁ%ogen g%@;@ﬁ%yl , (Cg?gg?%?keﬁyl , (ICE- C10) aryl,

NH ( C6- C10)aryl, (Cl-C2)al kyl-(C6-C10)aryl or
(C5-C10) heteroare\{ Especially preferred, R5 is
whergig|ig gasidugs Kayto, Rg el y@g)* alkygne g@ogsgr@l[yetpg,substltuted one or

6- C or (C5-C6)heteroaryl. Mst especially
mmeéi”é?%%)’i‘&“é?”vs H, hal ogen, methyl, ethyl, vinyl,

phenyl, thienyl or pyridyl.
wherein in residues R3 to Rg (Cg-C1g)aryl and (C5-C1qg)heterocyclyl are unsubstituted
or substituted one or more times by suitable groups independently selected from
halogen, OH, NO7, N3, CN, C(0)-(C4-Cg)alkyl, C(O)-(C1-Cg)aryl, COOH, COO(C1-
Cg)alkyl, CONH2, CONH(C1-Cg)alkyl, CON[(C1-Cg)alkyl]2, (C3-Cg)cycloalkyl,
(C1-Cp)alkyl, (C1-Cg)alkylene-OH, (C1-Cg)alkylene-NH2, (C1-Cg)alkylene-NH(C1-
Cg)alkyl, (C1-Cg)alkylene-N[(C 1-Cg)alkyl]2, (C2-Cg)alkenyl, (C2-Cg)alkynyl,
0O-(C4-Cg)alkyl, O-C(0)-(C1-Cg)alkyl, PO3H2, SO3H, SO2-NH2, SO2NH(C1-Cg)alkyl,
SOoN[(C1-Cg)alkyl]2, S-(C1-Cg)alkyl, SO-(C1-Cg)alkyl, SO2-(C1-Cg)alkyl,
S02-N=CH-N[(C1-Cg)alkyl]2,
C(NH)(NH>), NH2, NH-(C1-Cg)alkyl, N[(C1-Cg)alkyll2, NH-C(O)-(C1-Cg)alkyl,
NH-C(O)O-(C1-Cg)alkyl,
NH-SO2-(C1-Cg)alkyl, NH-SO2-(Cg-C1q)aryl, NH-SO2-(C5-C1g)heterocyclyl, N(C1-
Cg)alkyl-C(0O)-(C1-Cg)alkyl, N(C1-Cg)alkyl-C(O)O-(C1-Cg)alkyl,
N(C4-Cg)alkyl-C(O)-NH-(C4-Cg)alkyl], '
(Ce-C1p)aryl, (C1-Cg)alkylene-(Cg-C1p)aryl, O-(Cg-C1p)aryl,
O-(C1-Cg)alkylene-(Cg-C1g)aryl, (C5-C1g)heterocyclyl,
(C1-Cg)alkylene-(C5-C1g)heterocyclyl, or O-(C1-Cg)alkylene-(C5-C1g)heterocyclyl,
wherein the (Cg-C1g)aryl or (C5-C1g)heterocyclyl may be substituted one to three
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Exanpl es of R5 are hydrogen, fluoro, chloro, brono,

i odo, nethyl, ethyl, vinyl, phenyl, thienyl or
w@yoosayiss2 nitrile, nitro, (p-nethoxy)-phenyl, PCT/EP2007/011165

N-ani |l i ne, benzyl, 2-propenyl, s 15 butenyl,

cycl opropyl, tetrazol, am no, 4-nethoxy-aniline or

N-acetyl, preferably hydrogth, fluoro, chloro, brono,

i odo, methyl, ethyl, vinyl, phenyl, thienyl or pyridyl

More preferred, R5 is H, halogen, nethyl, or ethyl,

timesrt%sé %ﬁg‘? E{/clféb@&?ént(l% iétggé;lr @ﬁe "E"Eb en R%lii Oﬁ% CN 20 (C1-Cg)alkyl,

Ccﬁaf INtHEYNEIE 14 1NECaaC Kplkyllp, SO,CH3, COOH, C(0)O-(C1-

©1- (%1 %) al ggl egg? (g)aé:'&m)[ﬁetqerégfygll)zll Cl1- 3 (O)OAC1

Cep)alkgh Q&NHQnéGOQ@aﬂ(ym\)ea()k@m CeRalkyl, (C1-Cg)alkylene-O-(Cg-Cqp)aryl,
-C4)al kyl ene-C(O) - (C5-C 10) heterocyclyl, WO

or O- M@a%mep@a -Erp0@yl.011165 14

(Cl- %al kyl ene- C( Q) C10)

or Whecqm a9 Wds &%}N&(%@%&tsﬂﬁvﬁ ©-(G f4)alkylene-O group

wher%@l é§ gﬁ%p%@ £ ;ifc’(r@f)d%@?é*WIW'th the carbon atoms the oxygen

atom%@@ﬁé $ro;al kyI A O (Cl-C6)al kyl, C(O) R,
C(O) NH (C1- CG)aIkI O N[ ( C1- CGaIk :

and vdjeDe(ncary0a) heleyo@;méylm sttuentxof (@5 R ¥qﬂybae¢i {eg-C1q)heterocyclyl
enmbodi nent R6 is (tC1 Co6) al kyi ,

groupsayay ot p@tfgrtbgg,gqjmt utep(ty @)aw(grm&chyclyl containing group;
(C6-Cl10)aryl, (Ci1-C4)al kyl ene-(C3-C8)cycl oal kyl,
(Cl1-A4) al kyl ene- (C5-C 10) het erocycl yl

or thdiGitetz)isdigrie fiernt<and/bd thaeiy tautdmkric forms and/or their

ene- O - C6) al kyl
Pha"t‘ezi %&HVWF@H& (Cl C6) al kyl ] 2, (Cl-086)al kyl ene
10 C(O NH (C1-Co)al kyI
(Cl-Co6) al kyl ene-C(O O ( Cl- C6) al kyl
In one:(e@)lmc{imbnmj tiiekglesenOn@e IR 84) islHythe cop@oynd is thus
C;lq(‘);z het erocyclyl, C(O) (C3-C8)cycl oal kyl ,
charagtenjaad pythe tosywia(li), C(O) N[ (CL-CB)al kyl ]2, C(O
(C1- Co6) al kyl ene- (C3-C8) cycl oal kyl, C(O
(C1- Co) al kyl ene- C5-C10) heterocyclyl, or
C(O (C1-CB) al kyl enR--(CR5C1O) aryl: 15 In a further

nore preferr enbgdi nrept R§ is G1- Co) al kyl
(C3- C8) cycl oal By ' lyl, (C5-C
10)aryl, (C 1-C4hal k &yl ,

OG)aIkerne O(Cl E|6)al R 2)
(C1- C6) al kyl ene- C( O) NH (él C6) al kyl , (C1-C6jlBl kyl ene-
&0 (Gl 0B) s'yry' |2, 390 (S ®aiat.
In an&ihel efBodirhehb RY &5 @ Cihg! cor@é@?)rﬁ‘di’ﬁ‘s(tﬁ@:s%@éd‘iéhzed by the formula
C(ON (C1-Co)al kyl] 2,
m EQ IS Bonan, 296 oo
- a ene- - et erocyc , or
1- Co6) al ky);l ene--(C6-C 10)aryl. Yn Zln nore preferred
enbodi nent R6 is Hy, (CJR§6) al kyl, (C3-C8)cycl oal kyl,

(C6 25 C10) arpyl - C8) cycl oal kyl ,
(Cl-C4)al kyl éng (C1
-C4) al kyl ene- (CeF C 1{i -C4)aNﬂ(Iene-O(C
1-C4)al kyl, C(ON& ( C3- C8) cycl oal kyl
C(O - (C5-C10) hetery cycl vl £ ( E}I kyl ene-

(C5- C10) het erocycl g C%(
C(O (C1-A4) al kyl ene ( &El0)aryl. WO 2008/ qfinps2
PCT/ EP2007/ 011165



15 In an even nore preferred enbodinent R6 is H
(C1-C6)al kyl, (C3-C8)cycloalkyl; 5 (C

wa 2008patsky| ene- (C3- C8) cycl oal kyl ; (Cl-C4) al kyl pOEEPL0H7/A 1165
10) het erocycl yl wherein heterocyclyl is unsubstituted
or substituted one or nore tinmes, preferably one or
two times, by (Cl1-C4)alkyl; 12
(Cl-4) al kyl ene- (C6-Cl10)aryl wherein aryl is
unsubstituted or substituted one or nore tines,

The ﬁrﬁﬁ@urednbf/fdmﬁlé ailj haee thfﬂ?ﬁen@ibrﬁ%ﬂﬁéﬁormula S”I ?
(C1-A4) al kyl espeC|aII or CF3, 10 o (C1-C4 kyl
especi al | y OCH3, 3%
or SQ2CF3, @&, SO0ZkN =0 N { Cl- Kyl ]2 especially
S02- N=CH- N( 3 7 x Ty EEEB is H
(C1-C6)al kyl o | oal . even nore
especially pre i s H, preferably
unsubstituted (C1l- l.) qufgrany
unsubstituted (C3-@8) cﬁ"é oal kyl . Most meferred R6 is
H As exanples for these enbodi nents, R6 i I »drogen
net hyl , ethyl, propyl, isopropyl, 3-nethy| but yl,
2-nmet hyl - propyl, 1-ethyl-propyl, butyl, pentyl,

The tautyneric fdromis@is® pplemidodiment tof tHe presentiinventiona
substituent selected fromthe group consisting of 20 /
a *d dd FF FCH FJA FF W 2008/ 077552

Ina fﬁlﬁﬂéNEﬁ%Q%aﬁéﬁthﬁhs éﬁizqan(’f the c5m/pohn(*i hasfhé férn%la*(l\7)

Ry Rs
R- |_ m
3N
NR,
Na
R2
(R,)
NH, R n
2 '8 (IV)

R is preferably H or OH.

R3 is preferably H, halogen, (C1-Cg4)alkylene-R’, O-R” or NHR”. More preferred, R3 is
H or NHR”. Most preferred, R3 is H, NH-(C5-Cg)heterocyclyl or NH-pHenyI, especially
preferred are H, NH-(C5-Cg)heteroaryl containing one or more N atoms or NH-phenyl.
Most especially preferred, R3 is H.

Examples of R3 substituents are
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FF kF*\ I SFS\\-\\ O OCGSOO00*1 *1 S/ O
\S *1 O N NNNSC ONN FFOF O\ 0N 10
wORROIBAD 77552 PCT/ EP2007/ 011165 17 NI -12 N PAREB20MHR11165

N OOHO FN-12 HNN-12 or OH O O The asterisk

(*) denotes where the bond is connected to the N-atom

of the ring. 5 Preferably, RWis H, hal ogen, CN,

(Cl-C6)al kyl, O (Cl-C6)al kyl, (C2-C6)al kenyl, R or

(C1l- Co) al kyl ene- (C3-C8) cycl oal kyl. More preferred, R7

is H halogen, N, (Cl-C4)al kyIHO(Cl-C42)aI kyl ,

(Cl-C4) al kenyl ,Nphepy, cycl oprop 0 ~
(C5-C6) het eroaryl . N preferébly, 5 H, fluoro,
chl oro, brono, net et hyl , et hd br opy|

phenyl, nitrile, cys¥dprgnyl, thienylor VOQX|, nost
especially preferred 10 R/ is H, fluogo, chloro,

brono, nethyl, propyl or nethoxy. I\/bsp\pr eferred R7 is
H R8 is preferably H hal ogen or (Cl-C4)al kyl. More
preferred, R8 i H, C, F, nethyl OI—E

N Cl
7
TS
[

Preferably, R4 is H, halogen or (C1-Cg)alkyl. More preferred, Ry is H, halogen or (C1-
Cgy)alkyl. Most preferred, Rg is H.

Preferably, Rs is H, halogen, CN, (C4-Cg)alkyl, (C2-Cg)alkenyl, R’, NH-(Cg-C1q)aryl
or (C1-Cg)alkylene-R’. More preferably, Rg is H, halogen, (C1-Cg)alkyl,
(Co-Cg)alkenyl, R’, NH-(Cg-C1p)aryl or (C1-Cg)alkylene-R’. Most preferably, Rg is H,
halogen, (C1-Cg)alkyl, (C2-Cg)alkenyl, (Cg-C1g)aryl, NH-(Cg-C1g)aryl,
(C1-Co)alkyl-(Cg-C1q)aryl or (C5-C1p)heteroaryl. Especially preferred, Rg is H,
halogen, phenyl, (C1-Cg)alkyl, (C2-Cg)alkenyl, (Cg-C10g)aryl or (C5-Cg)heteroaryl.
Most especially preferred Rg is H, halogen, methyl, ethyl, vinyl, phenyl, thienyl or
pyridyl.

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

Preferably, Rg is H, (C1-Cg)alkyl, R’, (C1-C4)alkylene-(Cs-C1g)aryl,
(C1-C4)alkylene-(C3-Cg)cycloalkyl, (C1-C4)alkylene-(C5-C1g)heterocyclyl, (C1-
Cg)alkylene-O-(C1-Cg)alkyl, (C1-C4)alkylene-C(O)-(Cs-C1g)heterocyclyl,
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ethyl. Most preferred R8 is H 15 Preferably, R2 is H,
hal ogen or (Cl-C4)al kyl. Preferably, R2 is H or
wQ abs@2)at kyl . Mre preferred, R2 is H, net hyPCDEP2007/011165

ethyl. Most preferred R2 is H R2 may be bound to any

carbon atom of the ring including the position where

the linker group L is bound.14Preferably, nis 1, 2 or

3. More preferred, nis 1 or 2. Mst preferred nis 1.

20 Preferably mis 2, 3 or 4. More preferred mis 3.
(C1-ORIKyleHeaC(05-20B-C4 HRYy! e:p@g)amwénfet@(@))mgcam@alkyu?_ (Cq-

position via a ring car on atom In a prefe

Cp)akyleoeiOEDINH{CHsCg)atk, (C1-SelalkglehedC(®)A-(€1 L gatikiyl,i on
of the piperidine ring WD 2008/ 077552

C(0)BaT £y O TIDKE 1-Lp)alks COIFRDP(@)NIdk(Cy-Ce)atkylaB@IN((C1-
to the 3-position of the piperidine ring Re N L (R2)
Celakyl]z, ¢frC(:$§)(CtH‘@$)6"§tl%m%&hem cal forms. In an
especially preferred enbodinent, L is attached to the
4-position of the piperidine ring. 10 In a further

Ina f@@%%&e?%nhbnognﬂeﬁt %ﬁg@dp( mgsf@(?{a(l %Eﬁ-g;‘?}heterocyclyl,
(03-%%!@5%&% éwﬂg%%% @4 @g)cwwm

USRI 0 e84 QA e

Co)aklenedd)(E11kGk)IGH2Ap: i) alsy me=C(QINI(@1 Gg)alkl, (C1-Co)alkylene-
referred N(Cl-C6)al kyl is N(Cl-C4)al kyl, nore

C(O)ﬁHean‘r -8g) §IkKCKB 1 6)Ed§<yﬂ€n¢2 )@/r(ﬂ"n QGMMﬂeu@@)ﬁa(@ -Cg)alkyl,
referred. Even nore prefe Lis {gy

CONG LB, N S aican beteronsns GIONES Colpeiming GOWH-C1-

Celalkids; CITINES 1 3ie BN af s sty phenta Lok, GO)
C1-CHaIaR 5 AN RERTS IRy AECTORES ERliind Mg c100anv

al kyl ene can optionally be substituted one or nore
times by hal ogen. Preferably al kyl or al kylene is

In a fadbet b eprefereed embodé@aeni Rgds by (C7-Cglatige,(C3pCeidyetbalkyl,
fromchloro or bronmo but may be substituted by fluoro
(Cs-Grp)betaroaysy, (Ge- @@omwmm@mm@mmoaw
(C1-C4)alkylene-(C5-C1g)heterocyclyl, (C1-C4)alkylene-(Cg-C1g)aryl, (C1-
Cg)alkylene-O-(C 1-Cg)alkyl, (C1-Cg)alkylene-C(O)NH-(C1-Cg)alkyl, (C1-Cg)alkylene-
C(O)N[(C1-Cg)alkyl]p, C(O)O-(C1-Cg)alkyl, C(O)(C1-Cg)alkyl, C(O)(C3-Cg)cycloalkyl,
C(0)-(Cs-C1p)heterocyclyl, C(O)NH-(C1-Cg)alkyl, C(O)N[(C1-Cg)alkyll>,
C(O)(C1-Cg)alkylene-(C3-Cg)cycloalkyl, C(O)(C1-Cg)alkylene-(Cs-C1g)heterocyclyl,

or C(O)(C1-Cg)alkylene--(Cg-C1g)aryl.

In an more preferred embodiment Rg is H, (C1-Cg)alkyl, (C3-Cg)cycloalkyl, (Cg-
C1p)aryl, (C1-Cyg)alkylene-(C3-Cg)cycloalkyl, (C1-C4)alkylene-(Cg-C1g)heterocyclyl,
(C1-Cy)alkylene-(Cg-C1g)aryl, (C1-C4)alkylene-O-(C1-C4)alkyl, C(O)(C1-Cg)alkyl,
C(0O)(C3-Cg)cycloalkyl, C(O)-(Cs-C10)heterocyclyl, C(O)(C1-C4)alkylene-
(Cs-Cqg)heterocyclyl, or C(0)(C1-C4)alkylene-(Cg-C1p)aryl.
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e.g. being perfluorinated. Preferably hal ogen is
Fluor. More preferred an al kyl or al kylene is not
whadosgersat ed. I n residues R4, R5, R6, R7 and RBCHER3007/011165
al kyl ene or cycl oal kyl can optionally be 5 substituted
one or nore tines by a group selected i ndependently
fromOH OCH3, COOH, COOCH315NH2, NHCH3, N(CH3) 2,
CONH2, CONHCH3 or CON(CH3)2. If substituted, the
nunber of substituents is preferably between 1, 2, 3
In an@vefh. mBRY Brefé@réd ehiddiménPRgdsW th 1 being even nore
preferred. Preferably an al Kyl ene or cycloal kyl is not
H, substituted. More preferably an al kyl, al kylene or
cycl oal kyl is not substituted. 10 Preferably in R4,
(C1- Q@a"ﬁg and R8 an al kyl, al kyl ene or cycl oal kyl is not
bsti t More preferred, in R4, R5, R6, R7 and R8
(C3'§$$C¥?lﬁ?9tky’al kyl ene or cycloal kyl is not substituted.

(C1-do4r5aﬁ{¥féneer (fg_l ngfgéﬁﬁpfs of the present invention one

groups 15 contained in the

GRS OL S et ST IEFORREN X, Bty o
substBRdd BRE 6P e tHRdd, Préiehadlynd Sy MBS, BPEC) 16 pilikyl

above or any one or sone of the specific not at I ons

(C1-OWaikyleries(CH-@org) and wheréinearyligfunsubstituteddr shisstiutedpsne or more
and specified above, all conbinations of preferred

timesd pfefarablpose tmblnneemnaés rbyebalogenpEl 10 akkyt espea@!yo@H3 or CFg,
speci fic denotations being a subject of the
O- (CprCe@Qle espegialiyy@CHg,s30aH(H Ge)ﬁilesdtesp@calllv S{fcé?_@HBle SO2CF3,
nmbodi pents the invention, includes the conpounds of
or SQB Fenll(& 1¢¢p)aliylla esraciallyor Sanir CE-NEr He)2and
m xtures of stereoisoneric forns in all ratios, and
their pharmaceutically acceptable salts. The term'
Espetially peefereamks id ad(e lalkye BF EC Y ARy M KA more
P poi %?%\Ahere % g igl%és)tl%engcyg%ggfﬂaghe% Iél cé\)é@i ©

espediaiy prefened embigdiment Rg 8 FR3prefidrablyt wesubstitutedl (C4-CgYalkyl or
and mis 3 and RL is H a conpound of the fornmula WO
prefedlilg L0 uBSRURATICFRCYIGY ddIk@SMaad preferrBd RS i R2n  HN |
LNRe NR/ HR8 Apreferred enbodinent is a conmpound
of the formula (I) wherein 5 Rl is H OH or NHZ;

As examples for these embodiments, R6 is hydrogen, methyl, ethyl, propyl, isopropyl,
3-methyl-butyl, 2-methyl-propyl, 1-ethyl-propyl, butyl, pentyl, 3,3,3-trifuocropropyl, 4,4,4-

trifluorobutyl or a substituent selected from the group consisting of

SRR, ey
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R2 i s hydrogen, halogen, or (Cl-C6)alkyl; R3 is H,
hal ogen, (Cl-C4)al kylene-R, OR'" or NHR'; 10 R4 is
waoloosarsgen or (CLl-C6)al kyl; R5-is H, (Cl-C6)aP&yEP2007/011165

hal ogen, CN, (C2-C6)a

NH (C6- Cl0)aryl, (Ci-

| kenyl, (C6-C10)aryl,
C6) al kyl ene- (C6- C10) aryl,

(C5- C10) het erocyclyl or 15 (18-C6)al kyl ene- (C5-C
10) heterocyclyl; R6 is H R, (Cl-C8)alkyl,
(C1- C6) al kyl ene-R , (Cl1-Co6)al kyl ene-O (C1-C6) al kyl

(Ct1Co6) al kyl ene-O-R
C1- Co6) al kyl ene- C(O)N

O NH{IC1-CB) al ¥yl

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

- C6) al kyl ene- CS- C 10)
1- ¢6) al kyl ene- C6 C1

is 1, 2 or 3, L 18 §(
- C6) al kyl - (CH2) p,
80i soneri ¢ and/ or

i s M, hal ogen oH NHR',
25 R4 is H hal ogen 0

(Cl C6). gen,
C6) *al kyl ene- (’%6

H, (C3kC8 clo
(Cl Cg) al kyl ené- O ( Cl1-

aceut i cal accept abl e salts. 15 urt
er red,.enbodi |s a on'p und of or mu
ayer AN s™N or Ns«H or 4) al k

(C1- o) al kyIFene CHR ]2,
H2, (Cl- CG)k[yI ene- C(O)NH-R’

(N (&- C6) al kyl

het er ocycl yl or
0)aryl. WO 2008/

CH2) p, NH( CH2) p or '
and 10 pis 0, 1 or 2; or their
tautomeric forns and/or their

ere h R ned as
r (Cl-A)alkyl; R5is H,
(C2-C4) al kenyl, (C6-C10)aryl,
Cl0)aryl or (C5-C10)heterocyclyl;
al kyl, (Cl-C8)al kyl,
C6) al kyl, 30 (Cl-C3)al kyl ene-R ,

above;

(C1-06) al kyl, C(O)(Cl-08)al kyl,

C(O (C3-C8) cycl oal kyI
C( OMN\H- ( C1- C6) al kyl

O

/
* = N— - N—N
=N \/()
/
W NN~
A\
* O
/O

C(O - (C5-C10) het erocycl yl,
C(O) N[ (C1- C6) al kyI]2

S \/©\
A\

/
W _N= N~
PN . N
o T
S Cl
F
F \J
O ”NHz
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WD 2008/ 077552 PCT/ EP2007/ 011165 22
C(O (C1-C3)al kyl ene-(C3-C8) cycl oal kyl ,

W@R@BOCH5LC3) al kyl ene- (C5-C 10) het erocycl yl,  oPCZER00T011165
1- C3) al kyl ene--(C6-C 10)aryl; R7 is H, hal ogen, CN,
(Cl-Co)al kyl, Q(C1-C6)al kyl, (C2-C6)al kenyl or R; 5
R8 is H, halogen or (Cl-Co6)alkyl; nmnis2, 3or4; 10
nisl,2or3; Lis S(CH2)p or NH(CH2)p, and p is O or 1;

15 or their stereoisoneric and/or tautoneric forns

aml-t or their pheNHrzaceuti cally acce abl e salts. 20 '?\‘ﬁ-l
e peC|aIIy pref rr'ed embodi ment |s nd of t he
* | a RLis Hor+QH /A
(Cl 4) al kyI 25 is H, NH (C5- 06) teroaryl or
ONH- pheny! ; RO is H hal ogen or (Cl-C4)al kyl ;. 30 is

H (Cl- C4) al kyl, hal ogen, (Cil-C4)al kenyl ,
(C6- C10) aryl g (Cl- C2) al kyl - (C6-C10)aryl or
st oaryl; WO 077552 PCT/ EP2007/ 011165

; (C3- C82 cycljoal Byl , (C1- Ca\NHLkyl ,
2Kyl ene-R ; 1- C6) al kyl , OH
C(O)(C3 C8) cyc] oal ky , C(O-(@s-CI ocycl yl,

OC( O (C1- 3) al kyl ene-O(C5-C 10) heterocycl yl, or C(O)(C
1 -C3)al kyl ene--(C6-C 10)aryl. 5 R7 is H, haI ogen, CN,
(Cl-CA4)al kyl, Q(C1-CA4)al kyl, (Ci-C4)al kenyl, phenyl,
. * - t y _l .
The :{sé%ﬁ%ﬁ gleéb?te%%i%&%tgg t?drfbakl 2 1donn gtécﬁtoﬂhgrﬁra‘?&ﬁNH;rbeq% ring.
or their stereoi soneric and/ or tautonmeric fornms and/or

PrefetiyaR o - PEPAsTo Ll (G RGEMIkan Or s edatyl AE3cpittianyt R or
(01-ééb‘%ﬁ&‘?é}%@{}fg)ég%yc‘?é}érﬁ%. More preferred, Ry is H, halogen, CN,

(C1-Cy)alkyl, O-(C1-Cg)alkyl, (C1-C4)alkenyl, phenyl, cyclopropyl or

(Cs-Cg)heteroaryl. Most preferably, R7 is H, fluoro, chloro, bromo, methyl, ethyl,

methoxy, propyl, phenyl, nitrile, cyclopropyl, thienyl or vinyl, most especially preferred

R7 is H, fluoro, chloro, bromo, methyl, propyl or methoxy. Most preferred R7 is H.

Rg is preferably H, halogen or (C1-Cg4)alkyl. More preferred, Rg is H, Cl, F, methyl or
ethyl. Most preferred Rg is H.

Preferably, Ro is H, halogen or (C1-C4)alkyl. Preferably, Ro is H or (C1-C2)alkyl.
More preferred, Ra is H, methyl or ethyl. Most preferred Ro is H. R2 may be bound to

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

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

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

The linker group L may be bound to the ring in any position via a ring carbon atom. In a

preferred embodiment, m is 3 and L is attached to the 4-position of the piperidine ring
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20 fromthe group of 38.
6- ( Pi peridi n-4-yl am no) - 2Hi soqui nol i n- 1-one, 39.

W@ 2@81001562 6- (pi peri di n-4-yl am no) - 2H i soqui nol PEEF/EP2007/011165
-one, 40.
6-(thhy|-piperidin-4-y|-aniﬂ§)-2kkisoquinoIin-l-one,

41

6- (Et hyl - pi peri di n-4-yl -am no) - 2Hi soqui nol i n- 1- one,
25 42 6-(Propyl - pi pe
ridin-4-yl-am no)-2H i soqui naolj n- ngne 46
6- (Azepan- 4-yl am no) - 2Hi saqui NI n21 -one, 48
[ (R) - 1-(5-Fl uoro-2-methanesul fonyl - benzyl ) - pi peri din-3
-yl ]-isoquinolin-6- ylg\a
6-((S)-1-Benzyl -pyrrol
-one, 30 50 6-(1
- Et hyl - pi peri di n-3-yl am no) - 2Hi soqui nolin-1 -one, 51
6-[ (Pi peridin-3-ylnethyl)-am no]-2Hisoquinolin-1

or L is altachawDt@ 1es3-posiien ¢idhe pheoain® 1inges 24 52
6-(Azetidin-3-y|an1no)-2kkisg§uinolin-l -one, 53
6-[ (Pyrrolidin-2-ylnethyl)-anjfo] - 2Hi soqui nol i n-1

i dirn- 3-y| a(RyQ - 2Hi soqui nolin-1

-one, 54 N

6- (1- Benzyl - pi peri di n- 4-yl affi no)y- 2H-i soqui nol i n- 1- one,
55

6- ((R) - 1-Benzyl - pyrro:'%FdiL < m no) - 2H i soqui nol i n-1
-one, 5 61 Isoquinolin-6-yl-(S)-PRe)elidin-3-yl-am ne

192

in all thdif Kerdodh2ndicalformnt) uor o- benzyl ) - pi peri di n- 3-yl ani no]
-2H i soqui nol i n-1-one, 193
6-[ (R -1-(3-Chloro-2-fluoro-benzyl)-piperidin-3-ylamn

In an %F%gaﬁliﬁ?%\‘eg%g%%c&g@%nt E?ﬁ Fa%eendz'glo he 4- Sgsmgn of the plperldlne

ring. am no] - 2Hi soqui nol i n-1- one, 10 195
6-((R)-1-Pr opyl pi peri di n-3-yl am no) - 2H i soqui nol i n- 1-
one 196 - - - . - - -

Ina f@rtlﬁér%g%o@#ﬁé/ﬁt'dﬂﬂ‘ﬂ isBCH)Y JONCH: P bt SEICHID! Th dnéther
ne

embaglimery L is NEHBIt)0.-NGaeCs)alky-(C blaniN(B)p-CleyaloallsyIHEIHzp
NICOLCRRyakAB(Galn: M5 rEeRISnsabIGHRP T M(Go Comloviege:

C h@térb dylPCH Bh NH(CH>)p, N(C1-Cg)alkyl-(CH2)p being more
(Cs- cg@[ (R - ?y(%PE/@l;t ﬁ))/ﬁmbutyls pzl)%erl( d1| n6)3 y% a(lm r%ﬁ 2H—g| soq
prefetredoAi prefermsteN(Q 5-Ch)alkyl is N(C1-Cg4)alkyl, more preferably NCH3 or
6-[(R)-1-(3,3,3-Trifluoro-propyl)-piperidin-3-ylam no
NCHzQH-3i\gi¢mNCHd)3 being moee prefomred. Even more preferred L is S(CH3)p or
6-2&( Cycl ohexyl mst h I - p| peri di n-3-yl am no) - 2Hi soq
NH(Cli 2| ﬁstlpr&f@red 2ds S6 or(
- Cycl ohexyl - pi peri di n- 3-yl am no) - 2Hi soqui nolin-1
-one, 203
Prefegalply I8) is 1, (14 2Cbt 81 mdve prefe)redi por il dwith D peiagimost-prefarsad.
qui nol i n-1-one, 204
6-[ (R)-1-(3-Chl oro-benzyl)-piperidin-3-ylam no]-2H1iso
More B REat. 18 & ndy N and s attached t the.4-posion of the
piperglinenohg.n- 1- one, 206
6-[(R) -1-(2, 4-Di chl oro-benzyl) - pi peri di n-3-yl am no] - 2H
-i soqui nolin-1-one, 207
In res?;%téé&g%@@éﬁ'd@l Realighe3can BptivRaIZbE SEBSHURE bife dr more

timestby hﬁibgénl( Br&ifébm aikybobalkylehk-ipispbstitdted 3ng tathrae]tirdés by
-i'soqui nalin

halogen selected from chloro ‘or bromo but may be substituted by fluoro once or more,
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209
2- Chl oro- N-[ 1-di net hyl am no-neth- (E)-ylidene]-5-[(R)-3
WO edo8ox54, 2- di hydro- 25 PCT/EP2007/011165
i soqui nol i n-6-yl am no) - pi peridin-I-ylnethyl]-benzenesu
| fonam de, 210 N-[|
- Di met hyl ami no-net h- (E) -yl i d&®e] - 4- met hoxy-3-[(R)-3-(1
- 0x0- 1, 2-di hydro- isoqui nolin-6-ylam no)-pi peridin-1
-yl met hyl ] - benzenesul f onam de, 211 6-[(R) -
e.g. belﬁﬂg Pféﬁhu\dénfgw%Prb;é?ta@l@fhéibge@rsyﬂzlﬁﬁ‘r NAbre2btefewadiancdlkyl or
-1 -one -
alkylenedismatthialegenadedhy| - benzyl ) - pi peri di n- 3-yl ani no] - 2Hi s
oqui nolin-1-one, 30 213 6-((R-1
Pyri di n- 4- yI met hyl - pi peri di n-3-yl am no) - 2H-i soqui nol i
In redidlies RRER 4Rl Rk alkyl, alkylene or cycloalkyl can optionally be
-Pyrid ﬁ :? yl rre%yl Z)?Bper?/dl ny3 yl am)rro) 2¥—H soqu)u nol |y
subsmtutedommpr ni2ik® times by a group selected independently from OH, OCHg3,
OF% 1- Pyridin-2-yl met hyl - pi peri di n-3-yl am no) - 2Hi s
COObiqu CiHg, INHpNHON, M3 927 SEINHGTCEMIIO H0an CON(CHg)2.

If suhs@lmt%tt_;asmwrowwuh%ﬂane ipprefeiadinbewaen |3 orgi more
prefegé_tw E?Ar?@h,}?ﬁ%grg%ﬂeﬁeqr% referfrgg]y?r ferabl an 2 alkylene or cycloalkyl

is not s’hbdtlajted oMox?é-lpre‘femblj/ aol ailkyllalkylene&:‘r&:yﬁlo(dm 1slnot substltuted
- yl I
Prefeéqalﬁ in %ﬁg % aggggy an %IIPy?ralll%l/lgng o¥ c?gﬂogﬁ)yl IS not su stltuted

More]%réﬁsr egé d{&ﬁ%ﬁ%{%f %%F\g g&gﬁgllzyl,pglk{llgln'e%r cyclo%llk%/rlnlsnr?ot
) - 1- (3- Chl or 0- 2-f | uor o- benzyl ) - pyrrolidi n-3-yl am
SUbSﬁtUE&’gH-l soqui nolin-1-one, 221

6 [(S) 1-(2,3-Di fluoro-4-nethyl -benzyl)-pyrrolidin-3-y
o] - 2H-i soqui In-1- one, 222
In preée(re nib%urgﬂniwf roftﬂ PESRNBINYERHPM 8Ne ALMRIGRN Albef thegroups
contdih&d in the s%f f%r ﬂ g}ncan |nde|9|_endentIY of each fther have any of
- sopropyi 9rro |d|n no) - I soqul noul n-
the prefeﬂfedZMre preferred or most preferred definitions of the groups specmed

abova&[r%g&lq%\e(l&roe%’nelo}% gz %g? 36;_;?18 alt%lng wgh Xrlm %rr'é r(1:8 pnsedsby the
deflnléltz)glg Rithe gRIUPsAndlspedfidd aBbRE) alPEbrnb RAOAS f Préferrededefinitions,
moreear(etesyedloroynolsbprefpvedanmr-maqiﬂﬂ denotations beingx sabjectof the
presedfii o A1\ &t s A retsyied AmaogimsRtndne nenggn

includp thel ¢dmpodids of thie faABula (1) in all stereoisomeric forms and mixtures of
6-((S)-1-Cycl ohexyl met hyl -pyrrolidin-3-ylamno)-2Hiso
steregispAMricfolms i all 7atios a(r(dgj'ley pharmaceutically acceptable salts.
- Cycl ohexyl - pyrrolidin-3-yl am no) - 2H i soqui nol i n-1
-one, 230
The térrh(“S)y* i thée@bh[phﬁebtsnlbshmepw videisdipna Brarkauthen pdbin? Mhiese the
nol i n-1-aqone
SUbS@ﬂF(‘S')S altta(c@eéhwbm W@ﬁﬂ?i for gxprnle denaRRy pHRsHEEOLH. |
oqui nol i n-1-one, 232
6-[(S)-1-(2-Cnhloro- benzyln-pyrrol i din-3-ylamno]-2His

oqui nol i n-1-one, 20 2337
6-[(S)-1-(2,4-Di chl oro-benz yrrolidin-3-ylam no]-2
H i soqui nol i n-1-one, 234

6-[(S) - 1- (3, 5- Di chl or o- benzyl )~ pyr £l i di n- 3-yl ani no] - 2

H i soqui nolin-1-one, 235

2-Chl oro- N-[ 1-di net hyl am no-neth- (E) -yl i dene]-5-[(S)-3
and m(4 3 R 2s #i &aydmpound of the formula

i soqui nol i n-6-yl am no) - pyrrolidin-1-yl met hyl]-benzenes

ul fonam de, 236

6-[(S)-1-(4-Methyl-benzyl)-pyrrolidin-3-ylamno]-2H1is

oqui nol i n-1-one, 25 237

6-[(S)-1-(4-Trifluoronethyl-benzyl)-pyrrolidin-3-ylam

noj - 2Hi soqui nol i n-1-one, 238

I L L ~ 1 N ~1 1
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239
6-((S)-1-Pyridin-3-ylnmethyl-pyrrolidin-3-ylam no)-2Hi
wa@Qo@aionsh: n- 1- one, 240 PCT/EP2007/011165
6-((S)-1-Pyridin-2-ylmethyl-pyrrolidin-3-ylam no)-2H
soqui nolin-1-one, 241 6-[(9)-1
- (4- Met hanesul fonyl - benzyl ) -29rr oui di n- 3-yl am noj - 2H- |
soqui nolin-1 -one, 30 242
6-[(S)-1-(5-Fluoro-2-nethanesul f onyl - benzyl)-pyrrolid
n- 3-yl am no] - 2H @lsoqui nol i n-1-one, 243 6-((S)-1
- Napht hal en- 2-yl net hyl - pyrrol i di n-3-yl am no) - 2Hi soqu
nolin-1 -one, WORQ08/ 077552 PCT/ EP2007/ 011165 26 244
6- ((S)-1- Napht | -yl met hyl - pyrrolidin-3-yl am no)-2

H i soqui nol i n- 245 6-((S) -
-Pyrrolidin-3-yl Ra&l i di n- 3-yl ﬁ%ﬁp)-ZH—isoqu
m NBL- 2H i soqui n

nolin-1 -one, 2
H pyrazol - 4-yl ne
olin- 1-one, 5 247 ®
-Thiophen-3-y|nethyN
lin-1 -one, 248
6-((8)-1-Piperidin-3-ylnetR%I-pyrroIidin-3-y|anino)-2H
-i soqui nolin-1-one, 249 :
6-[1-(3-Chl oro-2-fluoro-benzyl)-azetidin-3-ylam no] - 2H
-isoqui nolin-1-one, 250

A preferféd embedithentisrarcdmpotihg lof Biem formula e mibdirein3- yl ani no
]-2H i soqui nolin-1-one, 251 6-(!
- | sopropyl -azeti di n- 3-yl am no) - 2Hi soqui nol i n-1 -one,

R1 isH, GRZrNH, . | | .
-(1- Ethyl - propyl)-azetidi n-3-yl am no] - 2Hi soqui nol i n-
-one, 253 6-(1

Ry isf%d o,r{op%I n;g,rg%l(cz%géé;a?‘l(ﬁ; 3-yl am no) - 2Hi soqui nol i n
6-[1-(3-Methyl -butyl)-azetidin-3-ylam no]-2H i soqui ho
in-1-one, 255 6-(1

R3 is-%I@My(béEC?)’élkﬂéﬁélml 0-R” vk NAR®) - 2H i soqui nol i n-1
-one, 256 6-(
- Cycl ohexyl - azeti di n- 3-yl am no) - 2Hi soqui nol i n-1 -one,

.15 257
R4 isdlhalegerrr 6r o=G®A%YL:) - azet i di n- 3- yl ami no] - 2H i soqui no
lin-1-one, 258
6-[1-(3-Chl oro-benzyl)-azeti di n- 3-yl am no] - 2H i soqui no
Rs is!H NCli-CR%alkyl2RSlogen, CN, (Co-Cg)alkenyl. (Cg-C1g)aryl, NH-(Cg-C1g)aryl,
5 6- FICH( Z-g%wl%r 0- bgnzyl ) - a(ze i (?l)n- 3-¥/f gn? no1jo-)2rl—)£i soq(ui6no10) i
(C1-Cd)aikiteme(C )&ry(,XC5-C1g)heterocyclyl or
L -6Benzyl - aze?-izﬁli%n- 3-vyl a5m r118; -2H i soquinolin-I -one, 261
(C1-Gp)eytane-(C §-C1qj) netenydyechilino- net h- (E) -yl i dene] - 5-[ 3- ( 1-
oxo- 1, 2-di hydro- 20
i soqui nol i n-6-yl am no) -azeti di n-1-yl net hyl ] - benzenesu

Re isa 137 (6T el e alkylenedRn G1;S el R Comaly.

(Cr-GeJRnIeEo R (ERREE)aMRACHIRD! fC PERAlylad CTGIIT2, (1-
Cg)alkPlehB-Q(OWHIrer (qu@%tséWl@he-d:(@)N{f@»f@}{)aikvng,ge¥c?)g%1t-%)a|kyl or

relates to a conmpound i ndependently selecCt
C1-Gg)alkylerie-CBO)N[R'],
1 %g%ﬁﬁoro-G??%”ﬁéﬁ(ﬂrr4-y|squanyI)-ZFLisoquinoIin-l-o
C(O)agC1-Lgalkyl, C(O)(C1-Cg)alkyl, C(O)(C3-Cg)cycloalkyl, C(O)NH-(C1-Cg)alkyl,

7-Ch|oro-6-(pkperidine-4-su|fony| - 2H-i soqui nol i n-1-on
C(O)N[(CarCeXadityll2, C(O)(C1-Cg)alkylene-C3-Cg)cycloalkyl, C(O)

7-Chl oro- 6- (pi peridi ne-4-sul finyl)-2Hisoquinolin-I-on
(C1-Galkylasie-C e 1 OJELaTaE Sighia GIOKNa/Go AR A 6:C TPRE.

and/ or their pharmaceutically

0) - 2H i soqui no
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acceptabl e salts. WO 2008/ 077552 PCT/ EP2007/ 011165 27
In a further enbodi nent, the present invention relates
wo eoog/oecsapound | ndependently sel ected from t heCYER2007/011165

of 18
4- (1 soqui nol i n-6-yl am no) - pi peri di ne-1-carboxylic acid
tert-butyl ester, 19 21

4- (I soqui nol i n- 6-yl - net hyl - am no) - pi peri di ne- 1- car boxy
lic acid tert-butyl ester, 5 20
R7 |s|P$C}¢élbg’éﬂ I@N&%d@amyt fayJ(cnu 141, C4-Ck)alkemyl or 21
(Isqu|noI|n am nonet hyl pyrroI|d|ne 1- carboxyl
ic acid tert- butyl ester, 22
i | soqui nol | n- 6- ylanlnonethyl) pyrrolidi ne-1-carboxyl
Ry isith hpeEn BF (CHRE)PIHIY or
| soqui nol i n-6-yl - et hyl - (1 nethyl-piperidin-4-yi)-an1n
e, 25
m is 2,73 §hjor o-i soqui nol i n-6-yl)-(1-nmethyl -piperidin-4-yl)-
am ne, 10 26
4- (7 Chl or o-i soqui nol i n-6-yl am no) - pi peri di ne-1- car box
n|s1y? cid tert-butyl ester, 33
noI|n 6-yl - pi peridi n-4-yl -am ne, 34
Isqu|noI|n 6- yI nethyl piperidin 4-yl -am ne, 35

soqui nol i n-6-yl n-2-y hyl -am ne, 36
L s SEbtR MGHEPAr N GopRY GHIPmBDAy | - ami ne. 1537

(7-Chl oro-isoquinolin-6-yl)-piperidin-4-yl-amne, 43
(1-1sopropyl - pi peridin-4-yl)-isoquinolin-6-yi-am ne,
p is 044 drqyqui nol i n-6-yl - (S)-pyrrolidin-3-yl-amne, 45
I soqui nolin-6-yl-(R)-piperidin-3-yl-amne, 47
Azeti di n-3-yl -i soqui nolin-6-yl-am ne, 20 56
or theg%st@%éﬁéorﬂleﬂé BndISHAUEMERO s SR88H il phidtdceficafy

accept@Ble dalBenzyl - pyrrol i di n-3-yl)-isoquinolin-6-yl-an ne,
61. Isoquinolin-6-yl-(S)-pyrrolidin-3-yl-amne 60
(1- Et hyl - pi peridin-3-yl)-isoquinolin-6-yl-amne, 62
| soqui nol i n- 6-yl - pi peridin-3-yl nethyl -am ne, 25 63
Azeti di n-3-yl -isoqui nolin-6-yl-am ne, 64

A furtheo grefated ienabadimsin és & gomppuyid @yhedomway(l)n@hmelm ani
ne, 65 Benzyl -isoqui nolin-6-yl-piperidin-4-yl-am ne,
66

R4 isl$@@@Hol i n-6-yl - pi peri di n-4-yl -pyridin-4-yl net hyl -
ne, 67 | soqui nol i n- 6- yI (R -pyrrolidin-3-yl-amne, 30
68 (1- Et hyl - pi peridin-4-yl)-isoquinolin-6-yl-amn ne,

6-yl - (1-propyl - pi peridin-4-yl)-am ne,
R2 '3%0(28 3#43?\ rperi di n-4-yl)-isoqui nol i n-6-yl -ani ne, WD
2008/ 077552 PCT/ EP2007/ 011165 28

R3 is H, halogen or NHR”, wherein R" is defined as above,

R4 is H, halogen or (C1-Cg4)alkyl;

Rg is H, (C1-Cg)alkyl, halogen, (C2-C4)alkenyl, (Cg-C1g)aryl, (C1-Cg)alkylene-(Cg-

C1g)aryl or (C5-C1g)heterocyclyl;

Rg is H, (C3-Cg)cycloalkyl, (C1-Cg)alkyl, (C1-Cg)alkylene-O-(C1-Cg)alkyl,
(C1-C3)alkylene-R’, C(O)O-(C1-Cg)alkyl, C(O)(C1-Cg)alkyl, C(O)(C3-Cg)cycloalkyl,
C(0)-(C5-C1g)heterocyclyl, C(O)NH-(C1-Cg)alkyl, C(O)N[(C1-Cg)alkyl]2,
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71 (1-1sobutyl-piperidin-4-yl)-isoquinolin-6-yl-am ne,
72

wQ 208pcisepr opyl net hyl - pi peri di n-4-yl)-i soqui noPCTVEB2097/011165
am ne, 73
I soqui nolin-6-yl-[1-(3-nmethyl -butyl)-piperidin-4-yl]-a
mne, 74 22
I soquinolin-6-yl-[1-(3,3,3-trifluoro-propyl)-piperidin
-4-yl]-amne, 5 75

C(O)ﬁfn-g}(ﬁélgg@hél(@mgbcﬁimyl,dC(e)d(quL%)éWéh@QCgrel?o)hkatérocyclyl,
or C(%)(@@@hﬁos&énqn(m@thmar%yl ) -isoqui nol i n-6-yl -amn ne,
[ 1- (4- Chl or o- benzyl ) - pi peridin-4-yl]-isoquinolin-6-yl-

..gmn 78 ..
R7 'sﬁi,_.raaio@%% (SR UG UFRY: {C2GRlaleaN H-Bly -
am ne,
[ 1- (2- Chl or o- benzyl ) - pi peri di n-4-yl]-isoquinolin-6-yl-
Rg isdHil lislogd® oBOC 1-Cg)alkyl;
[1- (2, 4-Di chl oro-benzyl) - pi peridin-4-yl]-isoquinolin-6
-yl -am ne, 81
. - Benzyl - pi peri di n-4-yl)-isoqui nolin-6-yl-amne, 82
m'sé-l%ﬂ[gro-l\l-[l-di met hyl am no- met h- (E) -yl i dene] -5-[4-(i s
oqui nol i n- 6-yl am no) -
pi peridin-1-yl nethyl]-benzenesul f onam de, 83
nis IN2[ar-BDi met hyl am no- nmet h- (E) -yl i dene] - 3-[ 4- (i soqui nol i n
-6-yl am no) - pi peridin-1 15
yl met hyl ] - 4- met hoxy- benzenesul f onam de, 84
L is S(EPR) BPNHICP)P,- BAd (4- met hyl - benzyl ) - pi peri din-4-yl] -
am ne, 85 Isoquinolin-6-yl-[I
-(4-trifluoronethyl-benzyl)-piperid in-4-yl]-am ne,
plsoﬁ(grohui nol i n-6-yl - (I - pyri di n- 4-yl met hyl - pi peri di n- 4-yl)
-am ne, 87
Lsoquinolin¢6-yl-(l-p¥ridLn-3-yInethyl-piperidin-4—y|)
or theipgierroisomgriggind/or tautomeric forms and/or their pharmaceutically
acceﬁt%ﬁﬂa”éé]@ in-6-yl-(l-pyridin-2-ylnethyl-piperidin-4-yl)
-am ne, 89

| soqui nol i n-6-yl -[ 1-(4-nmet hanesul f onyl - benzyl ) - pi perid

in-4-yl]-amne, 90

[ 1- (5- Fl uor o- 2- met hanesul f onyl - benzyl ) - pi peri di n-4-yl ]
An espetdllyl gretdrisPedbodimBst is 7dompound of the formula (1) wherein

I'soquirnolin-6-yl-[1-(4-trifluoronethanesul fonyl - benzyl

)-piperidin-4-yl]-amne, 92 Isoquinolin-6-yl-(1-nap

. ht halen-2-yl net hyl - pi peridin-4-yl)-amne, 25 93

R1'Snigﬁgﬁﬁolin-6-y|-(1-naphthalen-1-y|nethyl-piperidin-4-

yl)-amne, 94

I soqui nol i n-6-yl - et hyl - (1- propyl - pi peridi n-4-yl)-amn
Ro iseH, (@5-C4)alkyl;

(1-Butyl - pi peridin-4-yl)-isoquinolin-6-yl-nmethyl-am ne

, 96

Ry sl BB Ko RABT & e foaui not i n-6-y1 -methyl -am
(1- Cycl opropyl net hyl - pi peri di n-4-yl)-isoqui nolin-6-yl-
nmet hyl -am ne, 30 98

R4 isIH,dtalogen ion{(G13C4)atkyhy! - [ | - (3- met hyl - but yl ) - pi peri di n-
4-yl]-am ne, ég
I soqui nolin-6-yl-methyl-[1-(3,3,3-trifluoro-propyl)-p

Rs sf1. (-l BARART, (i Teplienvl (Go1C1aaat (fr-Coalkyt-

t - aNNE; /077552 PCT/ EP2007/011165 29 101
(CS_CFEEQ?%E}%Ir?gRPﬁ?%G%%%%g ' 3,5-trifluoro-benzyl)-azetidin-
3-yl]-amne, 102
[ 1- (3- Chl or 0- 2- Fuor o- benzyl ) - azeti di n- 3-yi ] -i soqui nol
n-6-yl -amne, 103
[1-(2,3-Di fluoro-4-nethyl -benzyl)-azetidin-3-yl]-isoqu
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104 (1-Ethyl-azetidin-3-yl)-isoquinolin-6-yi-amne, 5

105 Isoqui nolin-6-yl-(1-propyl-azetidin-3-yl)-am ne,
wae@s1sBut yl - azeti di n- 3-yl )-| soqui nol i n- 6-y| - POT/RB2007/011165

107 (1-1sopropyl-azetidin-3-yi)-isoquinolin-6-yl-amn,

108 [1

-(1-Ethyl - propyl ) -azetidi n-32%I]-isoqui nolin-6-yl-anin

€,

(1-1sobutyl -azetidin-3-yl)-isoquinolin-6-yl-amne, 10
Rs |SHQC3 Cg)cycloalkyl %C -Cg)alkyl, (C1-C3)alkylene-R’; ﬁO)(C% Cgl;)alkyl,
(1- Cycl opropyl et -azeti din- 3y|)-|squ|no in-6-y
C(O)Qﬁg}@g)cyb]dalkyl C(0)- (C5 C10)heterocyclyl, C(O)(C1-C3)alkylene-
| soqui nolin-6-yl-[1-(3-nmethyl-butyl)-azetidin-3-yi]-am
(C5-G 1@heteragyclyl, or C(O)(C1 -C3z)alkylene--(Cg-C1q)aryl.
I soquinolin-6-yl-[1-(3,3,3-trifluoro-propyl)-azetidin-
3-yl]-am ne, 113

Ry isi1RHGLGR N (6] U)aRGE O ok (PRGN, Brthy™
cyclo%%dp%gb%h@éme@%pi n-3-yl)-isoquinolin-6-yl-am ne,

[ 1- (4- Chl or o- benzyl ) -azetidi n-3-yl]-isoquinolin-6-yi-

mne, 116
Rg is[H.-iiadogen ef (CvénwdlkyLazet i di n- 3-yl ] -i soqui nol i n-6-yl -
m ne, 117
[ 1- (2- Chl or o- benzyl ) -azetidin-3-yl]-isoquinolin-6-yl-
mis A1 ne, 118

1- (2, 4-Di chl or o- benzyl) - azeti di n- 3-yl ] -i soqui nol i n- 6-
yl -am ne, 119
nis 11Qagenzyl azeti di n-3-yl)-isoquinolin-6-yl-amne, 20

2-Chl oro- N-[ 1-di net hyl am no-neth- (E)-ylidene]-5-[3-(is
oqui nol i n-6-yl am no)- azetidin-1
Lis S gt NEk hyl | - benzenesul f onani de, 121
N-[ 1- Di met hyl am no- et h- (E) -yl i dene] - 3-[ 3- (i soqui nol i n
-6-yl am no) -azeti di n-1- yl net hyl]-4-nmethoxy-benzenesu
or thdif StepsBiser@erié 2Adlsragutomédic fdrmel add/or their pharmaceutically
- (4-met hyl - benzyl ) - azetidin-3-yl]-amine, 25 123
accewtgblmaitﬁ in-6-yl-[1-(4-trifluoronethyl-benzyl)-azetidi
n-3-yl]-amne, 124
I soqui nolin-6-yl-(1-pyridin-4-ylmethyl-azetidin-3-yl)-

In an@mivedimend the present invention relates to a compound independently selected

| soqui nol | n-6-yl - (1-pyridi n-3-yl met hyl -azetidin-3-yl)-
from thg group af26

38. L%%&%@ﬁ-ﬁé%ﬁ&)lzHyléé&i:iﬂbﬁﬁ-)i'—6?%,“y| -azetidin-3-yl)-
39. | JeQhlonn6i(pieridin Biylamine) 2idrissquinolinl -drenzy| ) - azet i di

-3-vl]-am .3 28 . ) L
40. [ BMethy CPBrgIn Ry kAR 2B BRI et f i - 3- y1 ] -

41 1 s0@hNPibEridinY¥4-yREiID) 2H~2§b RS- QYrie- 6- ¥ - (1-nap
htﬁ(gfeﬂ%zl? rlrrgthyl-azetl i’. -a%r?g 130

42 |§o((ﬁinonyi+plpe6d|p+4-y&amm)t2ﬂ+lmmngllmétdm azetidin-3-y
2008( 077552 PCT/ EP2007/ 011165 30 131

46 [}P@@ B-A R RS auE A0S, y 1] i aoqui nol 11- 6- y

48 ﬂg‘l’ﬂ(-’s -Flue?8-2- ﬁ@ﬁérﬁb’éd%ﬂ?hwéniyl) pipéhalri 8-ylJ-isoquinolin-6-yl-

yl met hyl -azetid i n-3-yl)-am ne,
Is’;‘mjﬂ?,nolln 6-yl-(1- (R -1-pyrrolidin- 2 yI met hyl - azetld

49| BISKa 8D pyuohdityd JBRAF ol PaBalolit: KgnamL Y Lot
50 IﬁO(QUIEmyI rpe@rdyd Ao TGkt hmear ot | d

51 | Qd@'upﬁaﬂmﬁeﬂfi)ﬁt]fv Dramingl 2siseauingingbPBebenzy | ) - pyr 1 o
l'idin-3-yl]-am ne,
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137
((R)-1-Butyl -pyrrolidin-3-yl)-isoquinolin-6-yl-am ne,

wQA 3@8/077552 PCT/EP2007/011165

52
53
54
55
61
192
193
194

195
196
197 -
198
199
200
201
202
203
204
205
206
207
208
209

210

211
212
213
214
215

((R-1-1sopropyl-pyrrolidin-3-yl)-isoquinolin-6-yl-am
ne, 139 [(R-1

-(1-Et hyl -propyl)-pyrrolidin24-yl]-isoquinolin-6-yl-am
ine, 10 140

((R) 1-Isobutyl -pyrrolidin-3-yl)-isoquinolin-6-yl-amn

t|d|n 3-ylamino)-2H-isoquinolin-1-one,
C,P/ cl ozpropyl nmet hyl grrol i di n-3-yl)-isoquinolin-
)grm) fetin-2-ylppethyl)- amlnof) H-isoquinolin-1-one,

%JOHUBQR%yIrb ﬁﬁ%&lnuﬁ)anqméf?ﬁeggéfumgﬁwAnepyr rolidin-3-

II ﬁg@RbggBemﬁ-thhdﬂ)B AAdmind)2H-fsoquinlin-poagy! ) - pyrro
idin

mqqn@y‘c%mlré%pwépmm %Jylrar@meu. n-3-yl)-isoqui nol i n-6
[f] ﬂ)}'ﬂg 3Cé;‘_’l;)rgf§1%6%rt])zenﬂl) FS)ype in-3.- ¥]Ia§1|n?] -2H- |so%tf|rr1]%lfn 1-one,

66yl](R;rm(BeChloicél-a-fluoro -benzyl)- plpendm -3- yIamlno] 2H- |soqumoI|n 1-one,

G%yF?(RiﬂféésCBfi opfnzéiwl t?g lgl)lglerrl]dlﬁ Iyyﬂanln ]qgl-l |soqumolln 1-
(Q)Iﬁ)e 1- Benzyl - pyrrolidin-3- yI) i soqui nol i n-6-yl -am ne,

148

[ BRYR)¢Rropybpiperidine-3pdamyng)-Hy-isagiuinklim- B-opie] - i soqui no

I I 1 . 149 . ) L
SR B R BBty o amine)-2HisPqu iy 1-998e] - 5- [ (R - 3
@—G(R?M'—I@@bu rdé'rﬂm BAY)lamirtb)-2H- lsoqumolln 1-one
rrolidin-| mst hM benzenesul f onami de, 150
_n

Nlﬁf(iRWn@wis?pmﬁyﬂae inemdinyBryiemée) 2H-iseaunglins benen
© bR YAt by plpesidins3viaminel: 2 Liseauinelinslione.

18l(R)-1-(3,3,3- Trlﬂuoro propyl) plpendln 3-ylam|no] 2H isoquinolin-1-one,

| soqul nol.i n- & nethylibenz%l yrrolidin-3
- PRyt )éclo_hlg)gylme hyl- plpendln 3-ylamino)-2 |soqu1noI|n 1-one,

| B A dofioWidibain L irbihb)-2ALGBRLRYIIR A%8RY! ) - PYT
| Se[gR) ne(mcnhbmbeh(zﬂ)nolpwmm ylarhiyd]ratt-hgdquiyolire iatien-

BRI -AeT GbleTg beppr)-pinssisiv d vamigalaisRaYigRifianen-
I soép{ Q'Y*Zr@hlor&%%nz&? -piperidin- é&l yIamlr;/?] -2H- |s qumolln 1 -one,

ui nol i n 1-pyri pyrrolidin-
36yl(R)-4ri2re Didiero-benzyl)- plpendln -3- yIamlno] 2H isoquinolin-1-one,

| SORHAOALR LD 4 e henes i Ly ez - Py
[ @EHXR?A (5; fm{lér@béﬁiﬁﬁg%%%frpﬂéﬁlar’ﬁ%}@H se|UIrlihdi -Bne,

i soqui nolin am ne
I g?og lorieiN-bL-dinethy( ara)'nng; rng'fjh(Ef:baylldene] -5-[(R)-3-(1-0x0-1,2-dihydro-

| SR o et ek AT b B enetionomds, e,

| au m &méihymmm@rm\é@umpwd&\wn@@w@?zmtmtb% 1,34ihydro-
[ mqmnqlm Erlaniaox-rinerishe-Thdmefhyll-pepeenasuifogamige,i soq

thiq(@ @Emb%gmrzgl)iﬁ&er %n -3- )E)Igrrpzlr;/ 2I-F1)i|so quinolin-1- -oner
| SR - |1ql4|-Tr1fﬁquorrmthyI€benzM)£b|pend|n 3-ylamino]- 2H |soqumoI|n 1-one,
(Q(R}'l%yydln-i eler Itﬂylnplpe}/l ? y?awllng?lzll-lnlsoqﬁmo?n 1-one,
'5%‘1’@} )-AOBYiiR-3L i dtRY - dipBFiMYS-y RIrRAb)- SHlisdqkinkliA™-Bfe,

( 6RYR)-1BRyrdin-plenetbykpiperidin-3-yooinop2Hais6quinadini rene,
165

((R) -1-1sobutyl -piperidin-3-yl)-isoquinolin-6-yl-amne
, 166

((R) - 1-Cycl opropyl net hyl - pi peri di n-3-yl)-isoquinolin-6
-yl -anmine, 167

1 r /7 =\ A 77~ L1l 1 a4 1 N\ L L Y ~
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10 169
((R) - 1- Cycl ohexyl net hyl - pi peri di n-3-yl)-isoqui nol i n-6-

w@ bkeoanvrsez 170 PCT/EP2007/011165

216
217

218
219
220
221

222
223
224
225
226
227
228
229
230
231
232
233
234
235

236
237
238
239
240
241
242

243

[ (R -1-(4-Chloro-benzyl)-piperidin-3-yl]-isoquinolin-6
-yl -am ne, 171
[(R)-l-(3-ChIoro-benzyl)-pip%5idi n-3-yl]-isoquinolin-6
-yl -am ne, 172
[(R) 1- (2- Chl oro- benzyl ) - pi peridin-3-yl]-isoquinolin-6

(R)Tﬂ n&.-Methahesulfonyl- benzyl) plperldln -3-ylamino]-2H-isoquinolin-1-one,
(2, 4-Dichl oro- enz% peridin-3-yl]-isoquinol
o]

QRW (§nlfl|c|@ro 2smethanesu nyI benzyl) piperidin-3-ylamino]-2H-
(@qu}ncﬁ(ﬁnﬁgnem peri di n-3-yl)-isoquinolin-6-yl-am ne,

[ GR)(R)L 1(|9a§htlalandﬂ mydmbmzpiﬁerm:mewldmh@ MJisoquasplimdlone,
256[16113%?'&2@ {51T fdﬁ“ﬁ&ﬁ?ﬂéﬂ%ﬁuffﬁﬂ@'ﬁ 3-plangyinplieRepoguineliy-1sone,

pi%p[g§ﬁg:(g%1ﬁlgr WLLRF?'T%M}/I&% qllggn%%ladmno]H—I7|soqumolln 1-one,

NGE[{S 1 #2131 Difuaro-<-mettingl{Henzyl ) pyerodiflind 3 fy{ dthind]-2Hs soguimolin-1-
ol i n-6-yl am no)-piperidin 20 1

- PMRet hyl ] - 4- net hoxy- benzenesul f onani de, 178
' %O(ﬂgm‘éutvr-ggﬂéldlﬁ R yiandido)BHN¥bqlRBAN ML om, per i di n- 3-

i 6@0(8h1689qup@l?§>yrIeladint3r ylemioopaHtingtiuinetinyi-dnei peri d
| s s i Biomy rebirielioi-Baraming2Hisanuing igel-0aen- 3

BLAS ALI88bu f rroI|d|n 3-ylamino)-2H-isoquinolin-1-one,
Iso(éu?nol i n- % éY ypyr| d)l n- 3- y? nmet hyl - pi per| din-3

Shm(aygclop@pytmgthygqurmolldm -3-ylamino)-2H-isoquinolin-1-one,

| %Olké)n 1g§YMe{hngbuPy1)p¥yﬂr&|dqn % %gﬁﬁﬁ&yinfé&q%ﬁ&hm or?éI )-
sy-n C(Dycﬂoﬁe)WImb(@I pyrrbﬁdmﬁslymm@bizwwoqumw -ohep

| §OQ§§) ﬂoq}yq{oige)wl p@/(rgjldr_p_ MWW&) -2H-isoquinolin-1-one,

I Sg[aé Xl(ﬁeéll?lé"o pbﬂ%ﬂ; BYHoﬁdlﬁt%X%‘ﬁ’#H?] ~2#8R0quinolin-1-one,

noI in
- YHIB)-hy(B- (Dlnlpms bénzyl&pyfrbhdum&glamlmBBZH |soqumoI|n 1-one,

[ %§&§fag§f¢@%;o Lo REldinPd D Erhab 2 b cine Y yi nol i
! %gras? -AQRIADRHbrol bz YiF6IRlin B aritd B O G AR-1 Sne,

-am ne, or

I §e[af18) ﬁlﬁ(Bt&Dmmro(mét)zyj)-pﬁ}olmWFylamlm]FQIﬂ-lfycqumcbim 1ymine,

TIER ARt e T

agl mdlfheﬂi-fylé?ﬁlﬂb ﬁ!éhdjlﬁﬂJylfnet%?ﬂﬂi@rﬁ@h@s@rl?éﬂéimdbn a

further enbodi nen present invention relates to a

c@nﬁé@hﬁd4rMat§wéhaamlb~pyrr9ll@lar%dta@mnpkatﬂrlsﬁ@uIgpbruqd -@ne,

[(§) (FAdiesometylbsory - rofidi FAIRMinoh - seayingdn-1-one,
1GccgspoMridlnﬂcyldwdtﬁyltp)btﬁlwhn -3gaamino)28$-isoquinolin-1-one,

d( 3) rrolidin-3-ylsul fanyl)-isoquinoline,
26e((S)-1-Pyridin- yImethyI -pyrrolidin-3-ylamino)-2H-isoquinolin-1-one,

(Bagdy-JMAth 2 Firleth PSSy Y St A s dcRbliaP e
g $€{¢$)-6-(GAMetlrmme4uLfbsylib‘emyl))py?rdtihimquIémDmPerbisioqeinolin-1 -one,
( RS 4-(BrElugrn2anshanepuligny-bengy by ricldine? wiamine)- 2+

27§bquincflm 1-one,

4-(7-Chl or o-i soqui nol i n-6-yl sul fanyl) - pi peri di ne- 1-car

b 6x{(5)-d-Naphthaten:-2tyimethybpyeplidinZ#glamino)-2H-isoquinolin-1-one,
7-Chl or o- 6- (pi peridi n-4-yl sul fanyl)-isoquinoline, 276

4- (7- Propyl -i soqui nol i n-6-yl sul fanyl ) - pi peri di ne- 1-car
boxylic acid tert-butyl ester,
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15 277
6- (Pi peridi n-4-yl sul fanyl)-7-propyl -i soqui nol i ne, 278
WO 2880n3556- (pi peri di n-4-yl sul fanyl ) -i soqui nol i PET/EPBEY011165

7- Chl or o- 6- (pi peridi n-4-yl met hyl sul fanyl ) -i soqui nol i ne

, 280

7- Chl or 0- 6- (pi peri di n-3-yl me2fyl sul f anyl ) -i soqui nol i ne

, 281

7- Brono- 6- ( pi peri di n-3-yl net hyl sul fanyl ) -i soqui nol i ne,

244 2@&%@?—1 Naphthalen 1-y|methgll pP/rrolldln -3- ylamlno? -2H-isoquinolin-1-one,
| or o- 6- rrolidin sulfanyd I soqui hol in
245 ¢6-((Sp3- PyrroI| n-3-ylmethyl- pyrrolldln -ylamino)-2H-isoquinolin-1-one,

246 e’cﬁhé)gjch ST A pHaDoBa XTI Sytkd RN R)yih 30084 219Yid Syuinolin-

71Bgg10- 6- (pyrrolidin-3-yl met hyl sul fanyl) -i soqui nol i ne

, 291 . . . .
247 75t bil ol Hophe)-3tylmetyyl-pyyraligin-diwaning) Lilseaunalinstene.
248 '7_%%g?g-ﬁaﬁ’iégﬁ?ig)-Q—illnﬁcratgg{/-Pyrrolgdrlgl3 amlgoMZH |F?%um Sm -1 one
249 u6ﬁ{dl-(3n@hlorc2-52 ﬂhﬂi’ro-benzyl) azetidin- 3-ylam|no] -2H- |soqumoI|n 1 one
250 ; ,@&(1883631 D|f o ertr?)llll génr}yﬁ g/zetld n%anwln7olc2q-1 ?Jo%dﬁ’éi%% -one,
251 'I%Prcﬁnaﬁ %%g%n hLEORNRY)-2PYisbaLindliA-13one Sul fanyl ) - |

252 76€[!1;-(gEﬁﬂﬁfl-p(@yl)laza[dumﬁyydawmm]e'lHﬂisoqtﬂnqﬂrsﬂHdrmwyI) is

253 S84TEy %Jgéquzv%;‘%emwwpo})y!anwapw iSORVIBRIE oAy | su

254 | & b?r%—‘t'iu _hP&tdin28 Iamlno 2H isoquinolin-1-one
gloro6 ;B,Q -(3 msthy ] ?r0|d|n3ylsulf

255 aﬁy(n]-Cy@Jolqaxyimatlmd angldggg yIamlno) 2I-Ii)|soqumohn 1-one,

256 4 i o) Spfiek el atnlid) By SR oy ol i -
287 7 L@L@h@Télba‘zg"?@t@h@mﬂdmmwzwmbqoinbdnm.any| sul f

any ) -i soqui nol i ne,

258 7ﬁeﬁ1r@r6h®r@{osﬂle)@}@n6h1e&ylarwpﬂ dH-gpaumOjinsiuprany| ) -

T e

260 f snit-Benagaretidin-8glamizod-2H- |soqumoI|n 1-one,
261 f7 g%lhﬂ%rrg-g@h{lﬁmﬁ}wf@mlggdgret PEe) yﬁXienef%r[r O|1Ig>ion1 2- thygro—
a%q fline | iﬁ.ln%%!a%eﬁg.gq iR DerRERESIFH ey bp Ul

262 76@1I—(dpl;sﬂségaqﬁlb%;zyl-)(azwdm&-rylammoﬂ}éhtrysbgummd oden- 3-y
) : .
or thef ft@ssm%or]@sh?% Jrteufiaed Bsandanyiei hamasssticay
acceb‘t‘aﬁﬁié 306
Chl oro-6-[(S)-1-(3,5-dichl oro-benzyl)-pyrrolidin-3-y
Isulfanyl] i soqui noline, 307

o R REEREAAS 1k B IB OL  SatBpbancery

selecydd ﬂg rtﬁsul f onam de, 308
3_7[é Ior0|so i nolin-6-ylsul fanyl)-pyrrolidi
286 rq@rwpqnq{pﬁiylsqganyl) 2H-isoquinolin-1-one,

288 ﬁzgléh@% Wer‘f&%‘h&(&]lféﬂﬂ)‘?ﬂqﬁlmﬁuﬁa P gpzenesul fo
290 77cznhmir@esepma)d.ae%mﬁnwyamsoqwnbnpw onej di n-3-yl sul

fa %leo ui nol j ne .

or thejit %I" IBOB 'P@“diQf(tEUFQFT‘?I'% ireeand/er hisizpngrmageubicaty

4 fanyl ]-isoquinoline, 311

acce@taéﬁvoro 6-((S)-1-pyridin-4-yl methyl-pyrrolidin-3-ylsu
| fanyl ) -isoqui noline, 312
7-Chloro-6-((S)-1-pyridin-3-ylnethyl-pyrrolidin-3-ylsu
| fanyl)-isoquinoline, 15 313
7-Chloro-6-((S)-1-pyridin-2-ylnmethyl-pyrrolidin-3-ylsu
| fanyl)-isoqui noline, 314
7-Chloro-6-[(S)-1-(4-nethanesul fonyl - benzyl)-pyrrolid
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315
7-Chloro-6-[(S)-1-(5-fl uoro-2-nethanesul fonyl - benzyl) -

w@omsolisdt n- 3-yl sul fanyl ] - isoquinoline, 20 31BCT/EP2007/011165

7-Chloro-6-[(S)-1-(4-trifluoronethanesul fonyl - benzyl) -
pyrrolidin-3-ylsul fanyl]- isoquinoline, 317

7-Chl oro-6-((S)-1-napht ha

| en- 2-yl met hyl - pyrrolidin-3-yl sul fanyl)-i soqui nol i ne,
318

Ina f@n@ﬂ @tho@rrﬁénteIHB’bre@ehe irivéinfiod r¥lates ford ¥binposaUuhd&béndently
selectectjﬁpmfbe@rpmpmfopyl pi peri di n-4-yl sul fanyl ) -i soqui nol

18
19
20
21
22
23
25
26
33
34
35
36
37
43
44
45
47
56
58

61.

60
62
63
64
65
66
67
68
69
70

s TP Ao PRSI d0RT SRR, A9 8t b 1
nq Isatiinolin-6- yI methyl -amino)-piperidine-1-carboxylic acid tert-butyl ester,
| or o- 6- (1-i sopropyl - pi peridi n-4-yl sul fanyl)-i soqui
ndf.pqqpénollrgﬁgl -(1-methyl-piperidin-4-yl)-amine,

o?%ﬁ@'ﬁ@ rﬁé-)ha%ﬂ Wéth@l)ﬂﬁfr}o?ib et %%MQ%IC d {ﬁegfﬂyf‘ester

)7 3q1n‘,aqmn@|rr( G-ytumlnmn@myl)wwlﬂ ine- pearbhxylié agidstdri-botyl ester,
|squ|no i ne,
7189 4Reingo {Yt"(eéhw'eQ1hmet*BdtWH>§f'd¢? Pe¥h-a8ming- yi sul f anyl |

| -

7(72}1 6['?)°|%bfi§m gﬁ 63§I§ r??thglr 8"’&”85&4 yl)p?rBerl din-4-yls
ul4f-(z¥a§lh!oro-$srq1|u|mmiln ﬁe/IamBme -piperidine-1-carboxylic acid tert-butyl ester,

7 chl or(ﬂ c h%x Irrethyl pi peridin-4-yl sul fanyl)
b P pPegsa id

71$dH R AlirPs (yl-neath EMdmP4 ﬁéhﬁ'«hé‘ 4-yl sul fanyl)-isoqu
|n%d| ne, vxoyzoomg'g‘hg B EP2007/011165 34 328

7JscmLwn@weG{ytpyzrohcwnowlm@tmyavurm peri di n-3-yl sul f anyl

I%,Qrﬂ q‘?@r}bé{‘/ﬁ??ﬁﬁﬁo? 3'%%&92’{/?')“ rﬂﬁ peri di n- 3-yl sul fanyl

] (YWMﬂ&@bqﬂmolln@?l) plperldln—4 l-amine,
7- Chl or o- or.o- benz pi peridin-3-yl sul fanyl

] (1-§,Qﬁpjpm§|rp|ﬁ@ndm3@yl) |soqumo¥n 6- yI amine,
RISyl ASUgiesAg ) per o vy
6Js(dnnﬂaﬂwﬁ:yp(iﬁ)aplpérm&syw—mhmenyI ) - 7-chl or o-i soqui nol

7P(§:$F'€F'o3ﬁ1 [Squ(JH‘%mo"? YheBY¥RR.benzy| ) pi peridin-3-ylsul f
alay E%u‘t* 2‘9@&1 (gﬁ ’cﬁpﬁ'th?@‘} ucm?lhno ag] yF’suI fanyl) - pi pe

r |(((B)n1 Benyylﬂmrmllqln-ls—)['l)lﬂso_qu|noI|n -6- yI -amine, .
SAGRGAEE SF byl enzenesul fonan oo
iiﬂﬁﬂ pﬁ?éﬁ’dlﬁ =3- §qqsbc§mhbﬁh -B:=lapmih&any! ) - pi peridin-1

-yl et
dilsaauinolm®@ybpipsaridin-8yylyethidrasming, met hoxy- benzenesul f o

A5 3 ROy 2By 1 ) - pi per i di n-3-yl sul f anyl
] 1$ b IMO6 9| e¥idiin-4-yl-pyridin-3- ylmethyl amine,
or o- 6- 4-trifluoromethyl - enzyl) plper|d|n 3-y
| ﬁﬂwhgippum@bq@ Wopipged In-%gsaml
SRS Rl 2 - YRR hg; 3 Y1 sul fany

oqui nol

7Jéb‘dmm<§1rr\66fylr(m)/-pydbrrdla 3yhating,- pi peri di n- 3-yl sul f any
ui.no

7(hﬁteﬂ&'Ber('ci'npﬂrWdWﬂLﬂ“?'l"?‘r@t%ﬂm'ﬁﬁper| di n- 3-yl sul f any
I q?ﬁr%d I
)sé}n I@Q(ybgfpo?%]ple%rwpne}/l?n?lmsuf’f anyl )-isoquinolin

e (1-Bidyl-piperidin-4-yl)-isoquinolin-6-yl-amine,

7- Brono- 6- (1- et hyl - pi peridi n-4-yl sul fanyl)-isoqui nolin
e, 343

7- Brono- 6- ( 1- propyl - pi peri di n-4-yl sul fanyl ) -i soqui nol i
ne, 344

7 Br ono- 6- (1- but yl - pi peri di n-4-yl sul fanyl)-i soqui nolin

NN SN A
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72
73
74
75
76
77
78
79
80
81
82

83

84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

346
7-Brono-6-(1-i sobutyl -piperidin-4-ylsul fanyl)-isoqui no

WO 2008/0734Y PCT/EP2007/011165

7- Brono- 6- (1- cycl opr opyl net hyl - pi peri di n-4-yl sul fanyl)
-isoqui noline, 348
7- Brono- 6-[ 1- (3- met hyl - but yl 38 pi peri di n-4-yl sul fanyl ] -
i soqui noline, 349
7-Bronp-6-[1-(3,3,3-trifluoro-propyl)-piperidin-4-ylsu

| {unsddutyissigetidin-4-gh-isd #hB-yI-
7tBrorFDmySF?g é clo Exl Iﬁ?cﬁ% @px Sgpllngl n-4-yl sul fanyl) -
is

| §b&nciqqrpﬁglmetm§jplpendln-4 yl)-isoquinolin-6-yl-amine,
" ISR -3 MY 6 Y D Bib i -y BibgnY ! ) - soau!
71éifqu‘ﬂblﬁr6%ﬂ [14-($ Bl&trﬁhb@@@yd)bylppmehdm—n “aming, f anyl |

|squ|noI|ne

Wkﬂ%@yl:mp@.ﬂsﬂbéﬂi)ylﬁpqBﬁnebawfidvlnarmrw sul fanyl |
I(E%&%)?QSPE%QH’%&J s ﬁumlo |n o Y)Iearrln eh 4-yl sul fanyl ]

[ 5-04r@hiaro-benzyl)3piperidin-4-yl]- |soqumolln 6-yl-amine,
nﬁg (3 @Eﬁ&@;@»@mgéé o4 1S0G i 6B aming, 4 Y! syl fa
L?’( m&&ge%yb Ry !i'gg Q?fgumb bi\Ahihe! soqui nol

WO 2008 2 PCI/ EP 11165 '35 357
7{B(Zz#dl)@h[ole{narﬁymmmlnm0-43¢Iﬂ+§,dq).urmlme61yﬂamme,yI sul fa

ZYHq st g'bn%dlknﬁﬂll)o'ﬁﬁq\“g% iCWraMINg: v sul f anyl ) - pi per

'QLGJhﬂaTdJ Bhﬁhéthg!dnih néimeth-(E)-ylidene]-5-[4-(isoquinolin-6-ylamino)-
met hyl am nonet h i dene] ( b)e¥12ene] su[I f(ongm de, :¥> )

3pjperidm arsdrf@thsdbqgnmeswf@ngnmfanyn pi pe-ridin-1-y

| RRE e PRIy R AR (0 R8T oipericin-1-

7yﬁ3n@umm]ﬁ1rEn?etlﬁdwaeiﬁimgwohuhnd@nzyl) pi peridin-4-yls
ul fanyl]-isoquinolin

71sqaipelin-6-yi-bl4 G“ﬁhﬂ- WW%&'PBW\@#W&Q{U@%I sul f anyl
Y PERORREYPPL (4 Horometyhbenzyiperdingioyllaming, |,
[ whoqmqllrsmyﬂ-amoly}ldlr}-wmethm prpmndir?4%6)|3argnne I
oSSR SR ahpgy o e
71%@]@?@1 éﬁﬂ (‘ﬂg DkAm- 2 ylmethyl plplendln-4 yl)-amine

peridi'n-4-y fanyl)™- |squ|noI|ne
SGifoqumolln 6- yI -[1-(4- methanesulfonyl benzyl)-piperidin-4-yl]- amlne

YTl BT Raho Ry bEp g Plpsr B IEPAYb Y6y Famine
HiSBqUiMbIm36 - [Fﬁghyﬂuf)u&bﬁ@th&ﬁwfowﬁbérﬁawbibeihém-4 yl]-amine,

I soqui nol i ne, Bromp-6-[1 -(1-neth

HsnauURein-a- yw(h@anytbalwﬁeylnmtwlmlwwnf%mma}mne
TSRS35 EPdphthatens tvimetayRiRe A YY- B8 i no

n%oqlﬁrﬁcﬂln -6-yl- methyl ﬁ1 -propyl- plperldln—4 yl)-amine,
,o pi_peri di n- 3- ¥]I sul fanyl ) -i soqui nol
, ,(,};Butgcplgeodm 4-y isoquinolin-6-yl-methyl-amine,

ny ]%(%W' LsiBERGLAY -idoqihinbfid -8 W methyFQift&- | soqui nol |
7(Fﬂyuaprﬁpylhaetbplmlppydmp4-|yensokqmn6hry6gd4rﬁeih1yl -amiis@gui
nol i ne,

%99‘6'?‘8"65(3/1 MesBKok!y43- frrefar bty l-BInArdin-fatlaming oqui n
i Yherng,

100 ) {144@hlom- berezyl) -piperidin-4-yl]- |soqumolm -6-yl-methyl-amine,
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374
7-Chl oro-6-[1-(3-net hyl -butyl)-piperidin-3-yl sul fanyl ]

wo ees@uisanl i ne, 25 375 PCT/EP2007/011165

101
102
103
104
105
106
107
108
109
110
111
112
113
114
115 |
116
117
118
119
120

121

122
123
124
125
126
127
128
129
130

7-Chloro-6-[1-(3,3,3-trifluoro-propyl)-piperidin-3-yls

ul fanyl ]-isoquinoline, 376

7- Chl or 0- 6- (1- cycl ohexyl nmet h39 - pi peri di n- 3-yl sul fanyl)

-isoqui noline, 377

7- Chl oro- 6- (1- cycl ohexyl - pi peri di n-3-yl sul fanyl ) -i soqu

' miqmnn%’ |- [1 512 ,3,5-trifluoro-benzyl)-azetidin-3-yl}-amine,
or o- chl or o- benzylg i peridin-3- Ylsulfanyl

-y

] [1-6>&ihnleror -ﬁgoro Benzyl)-azetidin-3-y |soqumoI|n -6-yl-amine

12 2ol e BEBP A KR ISl cltb ShLh ARy
7 { CEtioflaazetiflih- 32/1)c|bbqnmohﬁr&y|Lammeper| di n-3-yl sul fanyl

]- |squ|noI|ne 81
6 lgopuinglingg b(h@fcmhazstlgqns%nw)aamm7 chl or o- i soqui nol

I ?Eﬁl@??azgtlw-%-syl) '38 |0(I)IP06 enzye) pi peri di n-3-yl sul f

a(Hidopropyltazetidin8- yIN@oﬁOﬁﬁmﬁH gBa2mRrCT/ EP2007/ 011165

> Vbt eproBy)-Azefiinr by 1sRAHinein- 628!  anyl ) - pi pe
r '(13"Iékiﬁtylyéigf&iﬂ%h/ﬂ\fébau‘no c’enefl mine,

am no- net enzeénesul f onami de,
3814-Cyclopropylmethyl azetldm 3-yl)-isoquinolin-6- yI -amine,

Rl b S P S L Sba S, per -1
d'IWW&Iﬁ*ﬂﬁ?ﬂgﬂ%,b;é—ﬁkhﬂrb%@@@}l)—éz@ﬁilﬁ@iyli-bﬁﬂﬁ@,n esul fo

nam de

7(Gﬂy@ioheay[mewl-mtianﬁowlbrﬁnquirmlmeﬁiy&amieey| sul f anyl

-} i | . . . .
]7(%%?103‘%%%”%‘(’@? cfr%%?'%? YbSH’z'E}?') pi peridin-3-y
ﬂ-'(i—@lﬂd)ﬂo- bé@éW)' @iétlm ){IF&Bqumolln -6-yl-amine,
7-Chl oro-6 ¥|d|n4 met hyl plperldlnSyIsquany
[ ji-,(%-@‘dupr@obew) azetidiz-yl]- |soqumoI|n -6-yl-amine,

7750 8oty hebain ot TRGBUHhREY. Gl ¥! sul fany

'soqui noli erieol soner | ¢ and/ or
t @w(b welblchldrorbngl’)ds(mmmewﬂ -ipbquinalitylearhing, 10
acce

i n.an) odi.nent of the
IM/' ZM aze?tfdl@ﬁeyl ‘ﬂé"g'%ém'ﬂ%'nts whi ch contain
PREERIGFEN- {Bife X%gnﬁﬁgerﬂetrg@r%nﬁ] ? fsr (8 isHquinifps- ?Téfmno)

definition o the |nvent|o
oreebdinabynethyBibenzéneselfenaoide, can have any of its

o Pl BTl p Rt el T kbt R (S5 BN 8 yamino)azstidin-1-
S pffbthyf-ARMShy-BBRzeREsUoRBmMIGONPr i sed by its
deflnltlons and ‘are Ee0|f|ed above. |soquinoline

stﬁmulm@tﬁ 61yl-phi4-emethysbenzlazetidiccoylipRuNe.0 | UPAC

{ Podippibufath i plidnend et ey i gngiel oo
cm?nmm quiplyﬁdufmwmbmyua)zenduhls yl)(dnh|h)3, (rere )

I V) as descri bed nd t
plh%ﬁqwfé@lﬂ—ﬁryé‘l(i*PY”QEI:%M@@I"U'@&?F@'" %Maﬁmmfeo their

E&§6ﬁ+§g@ II I?1 p& z%f\éngfé_r%?ég |ve laY'Fi‘l gzcrl bed

h¢$(§:‘qmn@irrBGajl-@}(MméthdadsuIfonyl -benzyl)- azetldm 3-yl]-amine,
[1-(5-Fluoro-2-methanesulfonyl-benzyl)-azetidin-3-yl]-isoquinolin-6-yl-amine,
Isoquinolin-6-yl-(1-naphthalen-2-ylmethyl-azetidin-3-yl)-amine,
Isoquinolin-6-yl-(1-naphthalen-1-ylmethyl-azetidin-3-yl)-amine,
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25 Pharmaceutically acceptable salts of conpounds of
the fornmula (1) nmean both their organic and inorganic

wGQ 200897182 descri bed i n Rem ngton's Phar maceut i PEl/EP2007/011165

131
132
133
134
135
136 2
137
138
139
140
141
142
143
144
145
146
147
148
149

150

151
152
153
154
155
156
157

158
159

Sciences (17th edition, page 1418 (1985)). Because of
t he physical and chem cal stability and the
solubility, preference is gi%n for acidic groups
inter alia to sodium potassium WO 2008/ 077552

PCT/ EP2007/ 011165 37 cal ci um and anmmoni um sal ts;

p[ﬁt(@)ezmﬁnhﬁ-p%mﬂ)la&@fd|h6r§yq iSHHRSIin-6lyeanihéa t o
salts of maleic acid, fumaric acid, succinic acid,

misaainginds-yl-&1-purrplidiacd-yimetby haretidingayl-aging,

o SRS H CE Ry L i R e TR RREREI SRl
h st livr-6-98p1- (hyr@tnwummazolmmmétaw%zeauintmyqaamme

nmet hanesul f onat es, tes, |actat nal eat es,
f m@@ Gwﬁ(mm@ph@pﬁcﬂﬁkﬁtw azghgin- §a4l)r§mme am no

I
o Fdiindin LR 1,28 Suffucfabpf) brffits-vipfine, |
c(J(rﬁ)tudxsqufyntdhdlrf myh)ubaq(uhblmm ylhararrte capabl e of

i ncl udi thejr stereoi soneric forns,

d@ B?og’éat@byppyér%'ﬁﬂhgﬂ% -RRGWMAYBTO-¥leamifigy conpounds
Lﬁ)hﬁ -E’iﬁwg‘oﬁil 8%96[7@1% t9|]e?s JiRblin-BBf @mina! kal i ne

ti1 onal Yy su titute ammnl um
s§R)s1 -Wsdblmtydwrmhdaragenlm-lsoqumhaﬁ ylhgmiirexi des,

o?@@ E?&égpﬁm?hy gyzﬁ%lpgl 9 OJ hgfho Bd6 91”“0 mine:
L 14 Imwmhhgalméﬁymwmp%mﬂm giyijnamie,
et ha onet anol

tri nol am ne | se basic am no
adgatinglior6-a3 KDt (3,3 S-idluose-promynpyrselicin-g-wi-amine,

ol e EPLERIPRAFalipldif - iiteingin. P 3L Sl

p[(ﬂl)a'r-@ﬂomdrb [c3: g z@Q%y&ﬁdlﬁﬁn -39]-tselguihaiina-yramird,cal | y
acceptabl e acid addition salts . of the cogpounds of

IR RhieR- benzydapyreolighnBrdHsaRptnclipiay-amine. as
m{.@é@ﬁ-@eﬂ EpyrPSildin- 3*919[3%@@{[}% @ur&hgﬁﬁ ric,

osp r|c nitric’ an c acid, and of
o[+ -(3, 5a?t|cdl$)r64beh2§\l$-pyhmhdEummheoqwnehm-ﬁ yemine,

b%ﬂéﬁﬁ%fu@w&?%‘ﬁé?yp?ﬁw (@edlidrghPo (R 4 isoguolin-6-yiamino)-

Frﬁﬁ’dilﬂrﬂ giméﬁ\gg'b‘énz éé&lforgér?]g%t hanesul f oni c,

C|n|c nesul foni c tartaric acid. Salts

va-[ﬂ llrpemyiammotmem (&) yiichered 3 KB)-8-@Eso quinalineb-yéesmino)-

et T
I %&{MI@@%F@H ﬁm&hgn%@w)%yr%nmtm -/fin@n of
phar maceuti Ca acceptable salts 25 and/or for use in

ndgadvinclinediyi- {;(R)f1of4—tav;fm<ap0@e|thvhhetnrzwl) pypiolitwad-ydramine,

n e Al DL ERy L SRR BT R, ¢
?Rdgrﬁ??%ﬁﬁfi?f ((R)C’Klﬁ”?ﬁ(tlr hOB-‘?fméiohgll ggrrﬁhdlﬁ-i -Yi)-aphinehe

aéﬁﬁwmlrrh@wb«md ayn@ﬁr%wlraaﬁwl Ryrolgip- %X%ﬁb‘l"@e a 30

O BRAGIrEBLRLE, (P anliony PoehAl) bbb Syt-amine,

t [(R)e‘o(S FIOra 0 siedariesdi Ifday - bR p prrdlidih-3-yl]- |soqumoI|n 6-yl-
amine,
Isoquinolin-6-yl-((R)-1-naphthalen-2-ylmethyl-pyrrolidin-3-yl)-amine,
Isoquinolin-6-yl-[(R)-1-(2,3,5-trifluoro-benzyl)-piperidin-3-yl]-amine,
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38 Physiologically functional derivatives include
prodrugs of the conpounds of the invention, as

waoeasnitserl, for exanple, in H GCkada et al., Che€DEP2007/011165

160
161
162
163
164
165
166
167
168
169 |
170
171
172
173
174
175
176

177

178
179
180
181
182
183
184
185
186
187
188

Pharm Bull. 1994, 42, 57-61. Such prod rugs can be
met abol i zed in vivo to a conpound of the invention.
These prodrugs may thensel ve$lbe active or not. 5 The
invention relates to conpounds of the formula (1),
(rey, (), (1) or (M) in the form of their

S{(ﬂ)%(@@l%ﬂo@-fﬂgbfﬁbenbwlblﬂéﬁﬁinigﬁylf-l%@qmbﬁﬁqs ylaa‘mmec
m Xt ur es, Igure enanti oners and di astereoners and

m)eit-62 3t Didlpets-4- mﬁ@ybbﬁpéyjhaspe@mlrt -Beyl}soautnolin-Grglyamine,

| f
:&@ﬂbﬁ)ﬁt@@ d rmrrdghou cxd cr yﬁé%%ﬁ&ﬂégfym%hoﬁg
f gauindln-630( (Ryot- pi’@wc -pligeridin-3ofl)-aheneonpounds of the

i nvention belong wthin the franework of the invention
af®R)at-Buty-piperidiar3- Mﬁﬁ&q”'%‘?“ﬂ‘ﬁﬁ"ﬁm‘@ﬁt ion. |If

| h i
| ROE RSy Beh e Ih SedRUnGfEH Bl hen once I
[ n(gé)bp’enmm;irypyimelhﬁ ;gpe?dhars yhas_lr_cﬁqu|hellr56ajtl<min|nean| ng
| eren S
C Beqnalin G H (1 Ehri Ry D PRSI Y Fare8e CB) al Ky
S Gt S AT S R S e D
| ((fDat- Cyclcme)cylmetlhghptpendlmis yhrisbguainohiedb- mhcarnhm 1, 2,
8 b Thi
T o e Re i s e fRETEE W lpe! \ ent
ogmm( ehl &b%’éhzyﬁ)%lpéﬁéiﬁpf's-?l]llf,bc;ignéﬂnkgxw -dhiReP

S-al kyl” ‘or a - | ene- O, an
LRt 2 Citorprbanayrpiperidin. Sy lHisndy nob-Bad-anikgmn! es

ol - SEFS gy T i 3 9 sadf s v hg s
i %(‘R)"-D-B}énzyl pmbﬂﬁhﬂ-B yh- meqthbweyyhammpent yl,
neopent di met hyl buty - et hyl pent yl
G?Sthﬁ 5:ichi oro@miﬁ;nuperscae-sbwmoquarmlm S-amiee,
 ECHRFIN 1P fing . 815, BERAPS ()il lin o yiamin)
alpigérldymbmmemm beniénm;ulfoaaenue e.g. perfluorinated.
anEﬁ efmamiserge e ) Bildher Al B3 e w6 Yaraino)-piperidin-
ﬁﬁlﬁl] Eam%!H&\kk be%th@Q@lft%rlam%e ropenyl (= allyl),

tenyl,
SJsmxulnycblu'EG{ydr{(ajyl (4-metbxlelngfhzydjrplpegd|pe%/nylalﬁamml WO

2 08/ 07755 P 7 *01116 9 A

A A Ol
O'Isc?qdi’r%lwlﬁlyi Qﬁﬂlnmﬁﬁel’hlyuéfp@ndﬁhb%)oanh"ié’rm or
i odo. cyc oa kyl roups are cyclic aIkyI
gﬂmmsn@ltmwl Rig!-gyridin- 3.3',)’ rgethyl-pipegidin-agyl)-amine,
Isoquinolin-6-yl-((R)-1-pyridin-2-ylmethyl-piperidin-3-yl)-amin,
Isoquinolin-6-yl-[(R)-1-(4-methanesulfonyl-benzyl)-piperidin-3-yl}-amine,
Isoquinolin-6-yl-((R)-1-naphthalen-2-ylmethyl-piperidin-3-yl)-amine,
Isoquinolin-6-yl-((R)-1-naphthalen-1-ylmethyl-piperidin-3-yl)-amine,
[(R)-1-((S)-2-Amino-propyl)-piperidin-3-yl]-isoquinolin-6-yl-amine,
Isoquinolin-6-yl-((R)-1-pyrrolidin-3-ylmethyl-piperidin-3-yl)-amine, or
Isoquinolin-6-yI-((R)-1-(R)-1-pyrrolidin-2-ylmethyl-piperidin-3-yl)-amine,
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carbon atons |ike cycl opropyl, cyclobutyl,
cycl opentyl, cycl ohexyl or cyclooctyl, which can also
wheoosobmss: t ut ed and/ or contain 1 or 2 doubl e bpoT@B2007/011165

(unsaturated cycl oal kyl groups) |ike, for exanple,

cycl opentenyl or cycl ohexenyl can be bonded via any

carbon 10 atom A (C6-Cl0)ad%l group neans an

aromatic ring or a ring systemwhich conprises two

aromatic rings which are fused or otherw se |inked,
or thdiP5teP&FSHINErie aplafsitautshaeiié fothns amd/Bheidil pharmaceutically

t etrahydr onapht hyl, al pha- or beta-tetralon-, indanyl-
acceptablengrlts- 1- on-yl group. 15 A preferred (C6- ClO)aryI

group is phenyl. A (C5-Cl10)heterocyclyl group neans a

nono- or bicyclic ring systemin which one or nore
In a faRhEOEMBbAIMRetathedgrasent REedtibl rélatesdto ae6Mpound independently

het er oat ons such as, for exanple 1, 2 or 3 nitrogen
selectadyfrem theqgroap@fygen atoms, 1 or 2 sul fur atons or

t f

267 o R6ERAT R Rogehdlt %S{‘sﬁ}% B RLENT catiBulic agid tert-buty

f esterexanpl e on the 1-position, 2-position,

sitian 5-position, position, 7-

268 pgsq;h‘06%60«SEPM69|"i"ﬂo}fylsyégnﬂ'dﬁoﬁé’ﬂ%ﬁ@@ycI yl groups
269 ggwéuratfgﬁ Rf-?g{?fﬂe?ldfrr3§ﬁ§£fa9@py§o @helims] or (2)

m xed onmat | urated 25 Suitabl e
270 ( (BacL6yAeepandyysylfamylpihiorotisoguiaoling]i nyl |

271 ai% SR Brar A AR béﬁ%%zlgsgu%sllmphenw

274 bqn(mﬁﬁ?o%ﬂoqwﬁ’(ﬁﬁié Is’lﬂ%‘n)ﬂ) pIB@rrlﬁﬁélﬂééﬂbbkyllc acid tert-butyl ester,
benzt etrazol benzi'soxazol'yl, benzi sothi azol yl,

275 carﬁamﬁcpumammwamw) Isoautmllmeyl furanyl,

276 qg'i_‘ﬁaéol iyﬂ}/ﬁlo’q”g’[ﬂlhﬁ'ué]yr%wﬁwf)*_pi}h Fﬂ‘ié%ji—@é’rbﬂ%l%%vg tert-butyl ester,
277 ¢ (glféh(ﬂnmykuIf@hﬂpvlprﬁwlr|$8@U|ﬂ©ﬁﬁé1ydr oqui nol i nyl ,

dithi azin
278 ¢ |7h§mr@¢@rwmersi"bj4-yléukfwms@ﬂumﬂnef uryl, fur azanyl ,

279 i RPN oo '

280 PmCEBZ@(B?(p(wérilcﬁﬁ»s yllﬁ\elhylsulf@mdpisphumomdej i nyl,
|ndoI|z . indo |sobenzofuranyl

281 i JoBHrp gwpenol'@ay wmaylwfams!biseeemlwﬁ i soi ndol yl ,
282 !SrOGHlovge_who(.a L gﬂ%mﬂa}] r% ny@ﬁ@,y',

I soxazo nor p o |ny napht
283 oﬂt@hpdo@-épnyqohdml—iBWhethyi&mﬁaabe|§dqunlolme3

291 °W@ﬁ'dr@i6”?(9> 1%waraw.n emgamm aseqnmu.ne

henant hro phenazi nyl henot hi azi nyl
292 pﬂeﬁbboaoﬁ-ﬁ(ﬁyﬂ prpps!hpwaczlidw\lyﬁ ylphltfafa{l)a@pqylnohne

29 DEEGSTH- S\ el SRS i S oo Rihghe
294 p%@ﬁ@rb@d(S)-ﬂVé@éﬁd I-pyrr@Ndllh@?lbﬂuénylpmdmlhe
dooxazol es, ol m dazol es, pyr i dot hi azol es,

295 p erIom916 ((Swrlsqéutyl pytfrphﬁlIaT%ylsulf@rwl)-tﬂonumqhne

250 PIEERGLES. o2 RS nBIBASH b 58N Moo

297 6F/l- GhRmré—ﬂ-[f(IS)ida(BLmEthylidmk)ﬂFpVNblld|r1132yI§quarlin]adquioylhe
4-t hi adi.azol y t hi adi az

298 3 73CHl°tfﬂ16aH$)ii t(l3y?r 3- tf'ﬂw@ymropwhpa/ﬂﬂ"gln -3-vissifagyligequinoline,
f
299 Z?ggpﬁﬁékfa§kie y 6st Hﬁéﬁ@EQYES?szgybgﬁ ”@Ztﬁi%H¥VWe'
300 FI-@hloso-®H-(dS)-HetyldhoxyRpyaolidif-J-visulfany)-soquirdiinee d
are the
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correspondi ng N oxi des of these conpounds, for
exanpl e, 1-oxy-2-, 3- or 4-pyridyl. 15 Substitutions

WO n00g@375€1 0) het erocycl yl residues can occur OPCT/ER®07/011165

301
302
303
304
305
306
307

308

309
310
311
312
313
314

315

316

317
318
319
320
321
322
323
324
325
326
327

carbon atons or on nitrogen atons. Preferred exanpl es
of (C5-C10) heterocyclyl residues are pyrazinyl,
pyridyl, pyrimdinyl, pyraz®yl, morpholinyl,
pyrrolidinyl, piperazinyl, piperidinyl, thienyl, 20
benzofuryl, quinolinyl, tetrazolyl and triazolyl.

( @60%%—@11(13) and- dr@rocﬁé})iwf—@ir%n&ﬂ\ Blyl8uiieaHig]-isbguinoline,

unsubstituted or, if not stated otherw se

sJb@hiqqnGddSbﬁe(3cnhImteemzwae@yrr@mm@rﬂw;awﬂelquumﬁh@%

Ao SR T @ﬂ?@@ﬁ@.g%&a&ﬁ)ﬁgga&n&r&n

Cy @ hiokd- pNyR,4- @@ﬂlbro bcﬂlbkyB yIsuBdi3/I]-isoquinoline,
CO\lHégl C6) al ky | é %}1a| kyl ]
(63 ﬁ%m%pwphdlo y@sljfanx Y c'('@fp sepsinelingne- oH,

g@%@}glst&gﬁg?@p@é ?(@'F)] &'P@bygg@fa@rﬁ%wdmolme

(%éCHgJ@)mwsyB (7@M@b|€6maﬂnbyh 6-PsAfDyI)-Btrra&jinl kylmethyl]-N-[1-
P

SeIREHY: O%g})amﬁ Yh,d? %Cl %Lﬁ‘%ﬁg e, 30
VLS 07%&%2&%% s 1116§%2H° !}%ql?' @hﬁé&

Nelirg €thyzshimiolayeth-( X-widede)-d-tagthaxy-benzenesulfonamide,

N Or_ CE( Q) 3kl Hy Na ol Sidis 3 u}feallrﬁ/(ﬁllsoquinoline

N ST Erl(eky ArkYPyReasY ) By&

N7 SRidré @5&§ Q)(hethﬂﬁi@@hﬁét}ﬁk/kbéiﬁﬁl)r pyrrolidin-3-ylsulfanyl]-isoquinoline,
N(7>e§ihm<)~ﬁ-«§ 1e(xo)chm-(lmn‘é§)3d+pw[ohdm 3-ylsulfanyl)-isoquinoline,

(GO B G o YRy R tlippne

1 7®h@r&$-ﬁ ﬂS?—ﬂ (Syaridin-20)avethyl- dy@ﬁrllﬂlnlg)yﬂaﬂﬁrnmw%qdnnohne,

| ene- (C5-C 10) het erocycl
@:_hLlomj%ny (Rl éﬁ@?@f@sﬂﬁ?hﬂtt@@w&wro“d'Wvﬁéﬂ%i'f?"ﬁlﬂe

%0 Enryl or (C5-C10)heterocyclyl may be
SUDSEITULSd one to 3 tines 10 by a group

i Tdehlond @l SY-156Hmrod-friethared uigayl-b&hiy Noprrol@ih-3-ylsulfanyl}-
O (Cl1-CB)al kyl, (C1 Co6)al kyl, NH2, NH(C1l-C6)al kyl,
ES(Q%"&% 'kyl ]2, SO2CH3, COOH, C(O) O (Cl- ©8)al kyl,

lo)rél l@&g?gﬁgh@ﬁtl%gr%g% gﬂieﬁﬁ}ﬂﬁbbnzyl) pyrrolidin-3-ylsulfanyl]-

Ols{cimmﬁﬂm kyl ene- ( C6- C10) aryI or wherein

el ey b G EHERU LR Do sopyinotine
| §-CRIOBS- (109@iyhsrpemtm4tw@|ﬂa'hy9a§@@mnaﬁﬁérs the oxygen

atons are attach or heterocyclyl

st@hlqro@aﬂspmpyl pwmn e)mwarwﬁdsown@hne

of GRS iR aB P ehigtB et Sty o

Pr7e€ BIor6®-cILi2D rdpé@pi fcmMé l 7] @bﬁﬁ@s are
(Cl C4)ral k§1 P p:er )%UW):] Fu Phen

I Byt Uairabui-piReTg Ty iultgmpcisodiina
hf’?' Chfidlo- GI\chclopropylmethyl -piperidin-4-ylsulfanyl)-isoquinoline,

7-Chloro-6-[1-(3-methyl-butyl)-piperidin-4-ylsulfanyl]-isoquinoline,
7-Chloro-6-[1-(3,3,3-trifluoro-propyl)-piperidin-4-ylsulfanyl]-isoquinoline,
7-Chloro-6-(1-cyclohexylmethyl-piperidin-4-ylsulfanyl)-isoquinoline,
7-Chloro-6-(1-cyclohexyl-piperidin-4-ylsulfanyl)-isoquinoline,
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20 SC2NH2, CN, S02- (Cl-C4)al kyl ,
S02- N=CH N[ ( C1- C8) al kyl ]2, NH S2-(Cl C4)al kyl, NH2,

wWORbSOD)55% C1- C4) al kyl, (C3-C8) cycl oal kyl PCT/EP2007/011165

328
329
330
331
332
333 (
334

335

336
337
338
339
340
341
342 2
343
344
345
346
347
348
349

350
351
352
353
354
355
356

(Cl-C4)alkyl-OH, C(ON (C1-C4)alkyl]?2,

CONH( C1- C6) al kyl , C(ONH2, N (Cl-C4)al kyl]2, (Ci1-

C4) al kyl ene- (C6-Cl10)aryl, whd4ein the (C6-Cl0)aryl may
be further substituted one to three times, preferably
once, by (Cl-C4)al kyl, (Cl-C4)alkyl ene-0O (C1-C6)al kyl,

25 -CRlor&Baarthiord- sénﬁ?ﬁ aldevidw( @@Iﬂ%ﬂ%oq@ho!’%’ be

vicinally substituted | ene- O group

A B0§0-5-B- G- shintipetsy-ipardin ryRili A dso@iinalnG,

i enBReralt o FSP%%XE%%{@ P BB Sl

h &l 0B Rfo-6CN-(2daiioHIoroCh ey, -?)suﬂfﬁih iF4sar|uiiydline,
espeC| ally WO 2008/ 077552 PCT EPZOO 011165 42

N @c@?nmlp@e@ -J-dsulfanyd)-yehleregseauinplinegs 0) CHS

L o3 e LORRHG I Heo P eplrtn™asy Rulrely R line,

sozcmds?fp[sgggemsa) moqﬁi}ﬂ)hN:&MsN[fé@J) meaidgm};ametr:jyu N [1-
e ecl a nono titute

Sp ﬂhyb?%lﬁ‘ﬁsmﬁﬁé%ijﬂéq(’%gﬁnz%ﬁsg@qa% geé i nut he
23‘3{33 LERrol tl&ﬁgnﬁol é'ﬁétﬂf&ﬂ?f) ﬁﬁ@nd%nppﬂ'rﬁétﬁgl rr\lé‘%f hl ;

t he 3 position ositi'on beln
a dimpathyamimoempethe 8 ) yleiertew mﬂmxy&b&mwesuﬁegamade be

| d 2, 3-
 TeC e By RN e Ry pigs i ySran L RoBAolingy
QWOGﬁIerJ’G’-[fWMD&fIhBF&ﬁeﬁ@I géhﬁw bhb%rﬁ’tif—n B%Lﬂfﬁ?\%{\]h&é@ﬂhélme

can be located in 2, position
2,73CBlorpds( t-pyidin wmzetbwlsmlpeﬂdm &ywuﬁapwmoq@molme

e Bt E b o Bt P ey BBy aEnl ot

QWOQﬁlvbrd@-{) pridin@1ylphstAylpipEAYIRS3-yisuifan P uiisline,
e

whi ch can unsubstituted or 15 substltut ed

1620bI%M-@yérolIderZwH@ﬂghyMa@vl)isQntpm@mﬂ ene. The

to th
ary % %ﬂ’\&ﬁp? ?arrgQ{lene ﬁlo'g din am);l eg of °
ar7%Baj_rhg46eﬂengpyuhpq)enmmh yiaﬂfaiy‘&)asbmmoﬁmé;st i tut ﬁd or
Su titute n e ar as we as In the
al ké(qéﬂ% %abéPU[IB'Peé'Fjﬁ" 6@#‘%‘3 any '%‘élHQP'IéTi%yI ene,
240 I
4 RO B (Y ispRopy  pigRIRN ISR Gbsoquinoline,
PrieBryme-é- @uissbutybem&ndim# XIﬁﬁlfaDy])e)shqmlewacl yI

gréo g&‘yé‘{ﬁ%ﬁf&%& ﬁ@&ﬁemﬁgp@&gﬁm% ?sulff\ényl) -isoquinoline,

(@18%@@&%@33#@@%%%})%&%‘%4 WSatdrif)iss @neme! vl |
(C1- 4) al kyl ene- N&Cl al kyl]2,” or (Co6-Cl0)aryl,
V\HeBEQmOﬁﬂ -(3,&6-tflopea-propybiypiberidior4-isufanydisoauing
b gC1 C4) al kyl, O (Cl-C6)al kyl, hal ogen, 25

)C(f -C4) al kyl ene- O ( C1- Co6) al kyl,

K
o bw J %}}'clgﬁ%ﬁié@i%ﬂlperﬂf indByls BitarilCisBglinvline,

| kyl ene- O group whereby a
578 fﬁ!ﬁ%@r@dCYq PlexXYd-PiRsieiR-4-yYIsgEamdriseAuiRoliRe, car bon

A0BForh 6% X8R oS- BER 25-BipdrfttASAs difkny YRS Sq A EhEL, " €d
7-Bromo-6-[1-(3-chloro-benzyl)-piperidin-4-ylsulfanyl]-isoquinoline,
7-Bromo-6-[1-(2-chloro-benzyl)-piperidin-4-ylsulfanyl}-isoquinoline,
7-Bromo-6-[1-(2,4-dichloro-benzyl)-piperidin-4-ylsulfanyl]-isoquinoline,
7-Bromo-6-[1-benzyl-piperidin-4-ylsulfanyl}-isoquinoline,
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substituents for (C5-C 10) heterocyclyl groups are
(C1-4)al kyl, hal ogen or phenyl, wherein the phenyl

woryosloe7sbur t her substituted one to three ti mesPCT/EP2007/011165

357
358

359

360
361
362

363

364
365
366

367

368
369
370
371
372
373
374
375
376
377
378
379
380
381
382

preferably once, by 30 hal ogen, (Cl-C4)alkyl or

O (Cl-C4)al kyl . WO 2008/ 077552 PCT/ EP2007/ 011165 43
The general and preferred suBStituents of (C6-Cl10)aryl
and (Cb-Cl0) heterocyclyl groups may be conbi ned with
the general and preferred definitions of Rl, R2, R3,
R4 -BrdnRe-65A- &ﬁdlo?ﬁoro%eﬁ'ﬁyl)l-p?@ﬂdiﬁ—@%léﬂﬂéﬁ?l}%ﬂ]mm

5 The present invention therefore also relates to th
c @nfpblonerS- 4 (7+-remaerisaquingling6-alswlfapy!) wireridin-1-yimethyl]-N-{1-di-

PRGBSty BRI  arent &) 1 0
t he3-[5 €7-Brormbassquinolimasyledifanyd-pipemidia- 1ty inethylfiNedimethylamino-

their pharmaceutically acceptable salts and/or their

pr daetiE)-yidenad- rpe@wwth%ﬁen@fsqﬁﬁaa%@%ut icals for

i e T B
pW@B;ﬂmo-ﬁl—(alt—pmdmiQ yivreethyl- pb|pghd|ne4wlsmlfapw9>&5dmraﬁme

for the treatnent nd/or prevention
h37 p%?q@?@ dn(2- T{!Hfrfﬁt%ﬁi aﬂ%&f"c"éﬁgﬁeﬁy') Btﬂﬂ”gf”"‘ -ylsulfanyl]-
Yé&{ﬁ{' leon, retinopathy, and gl auconm, peripheral
cir at ory di sorder, peripheral occlusive arteri al
d|7sBm@HA€E)trlﬂuormaﬂwnbeaﬁmnWb@@agl&-,pipmgjin-eﬂ-ylsulfanyl]-
peg)té)gjg@ heart hypertrophy, heart failure, ischemc
df N€ schenic organ failure 15 (end organ

dZop&ho- 6te1bﬁéw‘9thblérhgz-yimew| ? igdrigi-4- wémr gf)ﬂbb(ﬁhlﬁohne
nephr opat hé I ncludin ensi on-i'nduce
yl

n&nBtwp@ﬁt- aphthaledy uneﬁw&pmea@m-ﬁcylﬁdfaﬂwbpa@mI@the

o oatome Bl et BByt St mel i Rperdinertsultaryl

ohsgquirdlinee pul monary di sease (COPD), adult
res Iratory distress syndronme, thronbotic disorders,
st rigraeno-elledrmetinds\bspyeazol beresthy))-piperidin-4-Yisdianyll-
inSin europathlc pai n, neuronal degenerati on,
Qﬁ cord injury, Al zheiner's disease, premature

b|7p¢)hlor@46e(dt-etlhql Pipetidire Biydsyfamytjasoquinolitysf unct i ons,
rost a rtr oph di abet es and

crphiogatr G ooy -lPsBRES: BB PeaUphiR S, i cod
VESOEhRRBIRIRT 3. SRR LRIRB o bl | on

aut ost eopat hy such
Ogt-@bmo-@SMSI,SOpr[fM-plﬂBﬂduﬁ 3eylgafanywleisoqainpsne t h

7S Rlorde, 1R bty -Plhe IS Sy St G uinoRGe o,

Pr708 hik 6-6- (10%’)ﬁilé&%pyﬁlﬁéth9l -Bip@ribihig- ahpﬁlléoqumollne
met ast ases resent invention furthernore relates

td- @h@rmﬁc[éu(t&-mhwbéq@el) piviesidin- @oﬂsultamﬂﬂa@@unom

" R s LAl bR o s Ve Bl Rptindihe,

praCﬁm@-l@—MC@dldh@mﬂ@trﬁ,hﬂpﬁ)érﬁﬂlﬁ% )ﬂ@lﬁlf@hyl) -isoquinoline,
pharmaceut | cally acceptable carrier . one or nore

pHae heredrilceyg %%&@pﬁ%ﬂrﬂ Wawlfans)- l§ggynn9he@s (or

a0ar 655E:0"RestinBEBEhApipeli Y AR Mlisodfholine,

7-Chloro-6-[1-(3-chloro-benzyl)-piperidin-3-ylsulfanyl]-isoquinoline,
7-Chloro-6-[1-(2-chloro-benzyl)-piperidin-3-ylsulfanyl]-isoquinoline,
6-(1-Benzyl-piperidin-3-ylsulfanyl)-7-chloro-isoquinoline,
7-Chloro-6-[1-(3,5-dichloro-benzyl)-piperidin-3-ylsulfanyl]-isoquinoline,
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The pharmaceuticals can be adm nistered orally, for
exanple in the formof pills, tablets, |acquered

WO 28erS52 coat ed tabl ets, granules, hard and sPET/EP2007/011165
gel atin capsul es, solutions, syrups, emnulsions,
suspensi ons or aerosol mxtures. Admnistration, 5
however, can al so be carried3®ut rectally, for exanple
in the formof suppositories, or parenterally, for
exanpl e intravenously, intranmuscularly or

383 S@bCHIPEBOBS(7XchlbFo-fdogufrdlifne- 9rsu|fahﬂy~bip@hd$ml1wm@a$ylpn [1-

i nfusi on sol utions, m crocap sul es, Iﬁp ants or ro

odlmptiwylammemem %bvlld%@]@shmnewfor@mdpl ein the

384 o el FER el St e i i - resodial

na&aétr@mmm-méﬂw Ryt EcRieth @ beniAzpisalforamide,
accordln% to the invention are prep ared I N a nmanner

385 -Hel4amethddanzyh)-nireriha-3Sxsuifaryll-isogrinolpe,

I
sa. PREARE1CAL it BB ADbEn P ber PSS BAN i
387 i@- GHI@blrdHSO(ﬂ pwldmmeylmﬁthplbmdéﬂdlneﬁ ytslmﬁahplp-ri‘sdcﬂmﬁdtlbne or

and ceut| aII ableslts
388 54 GRS RNV g gHAnE YISO ph SRRATQInt
or theglt’j1 étle?efo&@flﬂ'eﬁﬁ:Sarndo§‘<9f‘9t"asSI Eﬁ:rﬁ?@é ﬁg@saéﬁjd/ggg%lr ;??é,r%éa%éuggally
accepiabha saltscch or der| vatives thereof, talc, stearic
acid or its salts, etc. Carrier subst ances for soft
gel atin capsules and suppositories are, for exanple,
As |nfﬁ%m%d|ﬁ%nt$ﬁ@hé HviettiBAdin theHrEcafihy @n%odlﬁielr'ﬁsa{fvh% contain
hafdened oils, etc. Suitable carrier Substances for
prefetrad, mqnamefemdofn@tlpuefeor@ﬁ orf@enmammlbonmpéc@mpnunds

accoffind}o A&y Rhich. SHENINERE o U BBl s hafiaiEoPns

prefefredefiors paeferred! m‘dﬁfp-reféﬁ@@ft@éﬂnﬂldhsl Spedificd alStNd abhRy one or
carrier substances for mcrocapsules, inplants or rods

somegpftherspecificdgnatatiensowhichegre Qsarmprgﬂegﬂkfey ité dgéintiiogg@nd are
[ cid. The pharmaceutical preparations normally
Spec'hé&tagmgabout 0.5 to about 90 % by wei ght of the
Isoquinutipewsutstiaftionheatternisihan{bereaadtorditd to TURAC rules:
phar maceutically acceptable salts and/or their
prodrugs. The amount of thé actﬁve i ngredi ent of the
formula (1) and/or its pharsge eal | y acceptabl e
salts and/or its prodrups i phar maceut i cal
preparations normally i Nfremabeutr 0.5 to about 1000
my, preferably from abdut bout 500 ng. 30 In

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

All refRBncéPtY ‘Qjolﬁnp%ljhcﬂg) oofoPmard(ly’ Iﬁeeéméﬁéhréfér td @mpound(s) of the

exanple, fillers I si ntegrants, binders,

formtﬂ@tolaf 07682 (HOrambHiY0) Bsdespsbed Aboveband amus phagnaceidically

acce;gt%ggat %ﬂ%s éﬂglcicr ﬁgﬁélﬁtsgéﬂé#ﬁgbte? csfagrﬂg ;scglkﬁ}%trélﬁ éhd solvates.

Physiolodgiésiyefunctional utivativés hé eesstihed harsia aré alsteintiided.
sol ubil'i zers, agents for achieving a depot effect,

salts for alterl ng the osnotic pressure coati ng

Phan‘?\g?%ﬁceﬂg ggpﬁqléi @Eﬁé of EH%F.RB? %;f lﬁz% mw@ar%oth their

orgarpdn andanerlgalnumal;s as demr&ﬂﬂélnﬁémmmbn smm'aceutlcal Sciences

t
(17th ed%ﬁomacp%léel 1%48 (1985)). Because of the physical and chemical stability and

the solubility, preference is given for acidic groups inter alia to sodium, potassium,
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preparation contains two or nore conpounds of the

formula (I) the selection of the individual conpounds
waeansarmsat a specific overall pharnmacol ogi cal PEr/@Poio®011165

of the pharmaceutical preparation. For exanple, a

hi ghl y potent conpound with a shorter duration of

action may be conbined with @71 ong-acting conpound of

| ower potency. 10 The flexibility permtted with

respect to the choice of substituents in the conpounds

calcifth arfdh&nﬁﬂfd%%aﬁtb? prifbfatfteds gival for ®akicdrotpsintel alia to salts of

over the biological and physico-chem cal ~properties
male@fammefummm&setmml@ agis, analisvacid Hartadr @sid, shetbylssifonic acid,

hydrqdcgidsr %ﬂgcgﬂgﬁggﬁcﬁd O{Nésr@%frigoa!ﬁﬁ gF Pf ?Qr%g%gﬁ@?é 8§§i sulfonic acids,

for examapleaRchdreshlbyides ciepirabtamiiek! phodgiatesasunaesy)t i cal

preparations can al so 15 contain gne or nore other
methapesyipnates Aceiates, Igetaies: maleates. fymacategemalates, gluconates, and
satts AR SEIE, ot Al Y dhech QRN THI b BE R Fof

pharraeséutically a@ndpnableksanmfrbm torappoyds of thie fdrmutao(lbwhlch are
suited to the individual  conditions in each

capaplﬁcgf\ﬁagjg[mgtégré |n¢lpdﬂgpt@ﬁgssterp@,|so&%r@fcgms®ﬁaktq%olace in a manner

| I
kroudl s TSRS orBI 8K AToHSERE kPR . aigine cart
metat chreom«maﬂy: Iselbeﬁtumﬂrammd)mlam saits with Masmmdgentsasuca’caas e

or chro ate or et her . :
hyd’%‘%%fﬁ d%%?f?%%‘é %G’?%IE .acS'}gh MO QLGN bases, for
exan% afhaplyi- %Q%Wlﬁﬂlnecbtﬁérﬁﬁmﬁﬁpﬁﬂﬁﬁé‘ﬁ&a%é okﬂfé&ﬁanolamme
the médical aft. In general, the daily dose for
tromeatamowr elgetbasiciggiin@acidss fortexanplerysivel anvtbir@mwggmme Where

the ofP@Blnds of the BrrLlIT RaYs oisblpécyhfy hed HgTRN St can aiso
be prépétédklvitlﬁl%trbhgfﬁcﬁi@%unta@ldph@mﬁ@&éﬂtuc&ﬂy BBCKStabld Aci@ afdition salts
er kg of body weight). The daily dose can

of thq)@orapqpmop the |pgem|<@rm BEg salts ofiaorganic geidstisich as hydrochloric
acid, zlgg}ecfrﬂé@trﬁ? (gir e ggrl{: %g‘é;ﬁ%s,}‘)hhﬂé %trﬁ!@@f‘gﬁﬁf%é 2@8 and of organic

acidsAsuchsasifor @Ixamplél agetmaeudndenzeh@éulf@am‘benzmct citrgy, be
necrss_arﬁg}]o devi at e u%/ards or. downwards fromthe 30
ethangsuffonige lmanie i dugnic, Qlisp iyethrienis, |astie; asteinionis, mesejc. malic,

methéﬁeé:d{fc;n' k‘?%’"&&ﬁlﬁ?ﬁ)l&éﬁ%ﬂ . &Md fé?‘%rfcoé la (1) can
e used as synthesis | nterrre ate

preparati on of other corrpounds in parti cuI ar of other

phar euti cal tive dients
satts Syt pRAMbaps e Bssp BiAR 20 sHelt a8 daf &XamPleor
triflucPSacath R IRewis& beRHCHItRIR tAE fidiReWbHUSINthE iRVention as useful

nodi fi cati on of functional groups. 5 In general,
intermedintast fiov heyprapssatiomor pagificatian ofrharmasentically a¢eeptable salts

anaREEL o FORPRTERR, O g s BBl e
tert butyl protecting groups, in particular a

ert - but oxycar bonyl group which is a protection form
The t@fmanhm lngicgily fignctional Berivativentuseddrerein refersde @nyr t ed

physipf A oRT R SR Y abrh AT e ) of thp jgvention, for

examplel phiNvgxidea odhicinon aldstinfstrativh ¢o al mgm@issumwi;éor example a

generated_from suitabl e precursor groups, In addjt
humanq is able to form (directly or indirectly) a compoun of the formula (I) or an active

metabolite thereof.
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conversion into a pharmaceutically acceptable salt or

a prodrug of a conpound of the fornulae (1) can then
wheoosartsszd out by known processes. 15 | n genePEI/EP07/011165

reaction m xture containing a final conpound of the

formula (1) or an internediate is worked up and, if

desired, the product is then3®urified by customary

processes known to those skilled in the art. For

exanpl e, a synthesized conpound can be purified using

PhysMﬁidncéﬂWﬁWﬁct‘@i& Qfé‘ilvéﬁ\?és meludeysioargs of ﬂh@rbompounds of the
chromat ogr aph reverse phase-hi gh perforna

inventipauasideser é@r@gﬂmpl@m HPQB)adéretcﬁ' h&hem}t lﬁb@rsn Bulbf1994, 42,

57-65 SR ARG OR e HEieBERARY Fr 08 4 o ;?(?Uncfﬂgﬁh%ﬁn%ntlon

Thes&prbdrdigs $hia) tHsmseivas becictive i uence anal ysi s,
and mass spectronetry (MS) can be used for

characterizing a conpound of the invention.

The |ﬂ1v°‘é:}ﬂwnnr‘éllétgg Yo égﬁwgﬁﬁag o ‘ﬂ%mﬂﬁﬁ? ?@\,\ﬁ"ﬁy(l g% Rﬁlh)e?l1 &Aflin the form

la a varl
of thesroshermsaméuslfmmtss vmmle nmﬂudéfaqwsatebl RoeRyis nhigturesgage
ui nol one but do not limt the _present invention.

(0]
enanlg gt B A HaSreRtIET B RG PIUEE B TR o Tog o X N

The (%m;ﬂ(d'r'ldé 6f\théMv@ﬁt%nFméKlalsoYeh% ln)\(/érldl%g%lgﬂnbkﬁhdh)sxfo}‘ms for
exampla aleamorptDou$ and)crﬁiawne pblymorphausdorms ubl potymeghous forms
of thqacl:ﬂt}gg %q,]p]o {l/’le mvgﬁ)tlon B o%tglvsl%r? (?heb ¥ra>r$1e%ork olﬁhe $hvention and are

a further aspect of the invention.

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

identical or different.

The terms (C4-Co)alkyl, (C1-Cg)alkyl, (C1-Cg)alkyl, (C1-Cg)alkyl and the
corresposponding alkylene substituents are understood as a hydrocarbon residue
which can be linear, i.e. straight-chain, or branched and has 1, 2, 3,4, 5,6, 7 or 8
carbon atoms, respectively. This also applies if an alkyl group occurs as a substituent

on another group, for example in an alkoxy group (O-alkyl), S-alkyl or a -O(C1-
Cg)alkylene-O-, an alkoxycarbonyl group or an arylalkyl group. Examples of alkyl

groups are methyl, ethyl, propyl, butyl, pentyl or hexyl, the n-isomers of all these
groups, isopropyl, isobutyl, 1-methylbutyl, isopentyl, neopentyl, 2,2-dimethylbutyl, 2-
methylpentyl, 3-methylpentyl, isohexyl, sec-butyl, tert-butyl or tert-pentyl. Alkyl or
alkylene groups may — if not otherwise stated — be halogenated once or more, e.g.
alkyl groups may be fluorinated, e.g. perfluorinated. Examples of halogenated alkyl
groups are CF3 and CH2CF3, OCF3, SCF3, or -O-(CF2)2-O-.

Alkenyl are, for example, vinyl, 1-propenyl, 2-propenyl (= allyl), 2-butenyl, 3-butenyl, 2-
methyl-2-butenyl, 3-methyl-2-butenyl, 5-hexenyl or 1,3-pentadienyl.
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from each other hydrogen, alkyl, al koxy or halide
attached in a suitable position, can 5 be reacted with
W@ 2@8i0t#bt e conmpound such as for exanpl e an acP@l/EB$007/011165

am noacet al dehyde for exanple in a solvent |ike THE,

chl orof orm or toluene under acid catalysis by tol uene

sul fonic acid or another app89priate acid to give

imne (ii) wherein @Q can be for instance nethyl or

ethyl, which in turn can be cyclized by different

met hods to the isoquinoline (iii). For exanple this

can be done by Lewis acid catalysis 10 by suitable
Alkynyéares fgrc%ampé( ethynyhnt-pranyeyt a?zmqwnuls(— PrepagaM) or 2-butynyl.

hal i des, al um nium halides etc. at tenperatures

rangi ng from anbient to 100 C or by reducing the imne
Haloden ieansdliore s¢hiod, bgoraoi ordoddy. action of a suitable

reduci ng agent |ike sodi um borohydride, converting

the am ne into an am de or sul phonam de by reaction

(C3—d‘%)kycleaﬁ<yi %%Wg% %@'&clu& Q‘k&f PRﬁJg@%rﬁé‘lgﬁﬁiye‘?tS 6, 7 or 8 ring

I zat e 1I'soqul act

carbcﬂ%’t‘bﬁw filed @ycl@pﬂo‘b‘?’l Tydlobityl T&ﬁlé;%iﬁw BREIbREXYI 'dr'cllclooctyl which

Itself can then bé converted to the correspondi ng
can aisa be spbsytutqd aod/iosicoptaim 1seri 4 douleledaunasi (wesatyemed cycloalkyl

hydr o eroxi de. m.chl or ic.acid
arours) e JES EXATIRE vttty S SERosREhY BEheE pAftPe Via any carbon
atomThe N-oxide (iv) can then be converted into the
1-chl oro-isoquinoline derivative (v) by reacting it WO
2008/ 077552 PCT/ EP2007/ 011165 48 with a reagent |ike

A (C%E%@z%g[ g@p%éaﬁgl Wér%ﬁbé %;ew&*ﬂﬂ t ﬂ[&ﬁ%ﬁgh %fomprises two

| Oorl |ve

arombtié ﬁn§§ WHIER sﬂe L U¥eR GrdtheRlise %nf?é& OR6Y eQﬁﬁigY@ﬁé)Y\‘:eﬁxl Maphthyl,

reacting It wth various al coho
biphesyh detoahygdrobaphthly|, sl pheradr bena-teiualopl= gndany- of indan- 1-on-yl group.

| i ke sodium hydride and in a suitable
Aprei%qrgfi‘?(%m(f@a@/l@lrw RPN¢ W rani de, di nethyl acetanide
or others. Al ternatlvel y (v) can be directly

converted into the isoquinolinone derivative (vii) by

A (Cs- €a@t)hétgrodycwll ghowp ne@erd monke or bityelic Ny ayeterh én which one or
Enpl oyi ng suitable brono derivatives in the described

morermbmm atomeqaarheesapl@cdnir Iwymnemmamerhﬂtert@oms such as, for example
qU| n | ones can be obtai

1,2 n| o] n O 1°0OR d f1 )é z inations of
qf EQ )"’\ of ¥ QKY9gepAtomsy 1 F%%%"&ﬂ‘r‘ﬁ!"

differéht ISEtBAS hithy. T@Héte‘?@@d@%e@@ﬁe@%aﬁm@b&%’d BYany positions, for
reacting suitable 3-for ated or 15 acyl ated

example on dhe A zreriton \2- pbyltlomhémﬂsmozm ﬁqusmoreﬁanmlt;om @position, 7-

posm?b :gétaﬁ%é('ﬁﬂae@%k;a OZ'&%I%-‘&@/CJCM g{%téosalpgggﬁae@t) @frorg%tlc [= heteroaryl
grougy]ich 8] EathARaldrts) nibesl Hmrﬁ‘é(tﬂfléétﬁr%dg' ve the

spondi ng ci nnam c acid ester ch subsequently

Suitable (C5-C1g)heterocyclyl group include acridinyl, azocinyl, benzimidazolyl,
benzofuryl, benzomorpholinyl, benzothienyl, benzothiophenyl, benzoxazolyl,
benzthiazolyl, benztriazolyl, benztetrazolyl, benzisoxazolyl, benzisothiazolyl,
carbazolyl, 4aH-carbazolyl, carbolinyl, furanyl, quinazolinyl, quinolinyl, 4H-quinolizinyl,
quinoxalinyl, quinuclidinyl, chromanyl, chromenyl, chromen-2-onyl, cinnolinyl,
decahydroquinolinyl, 2H,6H-1,5,2-dithiazinyl, dihydrofuro[2,3-b]-tetrahydrofuran, furyl,

furazanyl, homomorpholinyl, homopiperazinyl, imidazolidinyl, imidazolinyl, imidazolyl,
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cl eaved by action of a suitable base Iike potassium

hydr oxi de, sodi um hydroxide or lithiumhydroxide in a
waiosabise2 sol vent to deliver acid (ix). (ix) CROI/EREN7/011165

be converted in 20 the corresponding acid chloride by

wel I known net hods, which can be transferred into the

acid azide by reaction with 40di um azide in a suitable

solvent |ike ether, chloroform or acetone in or

wi t hout the presence of water. The correspondi ng azi de

1H-indBeslyf and sy |, GRAMEAR Y dindBly® 3P$-Q€HUIYIOlsloB@ﬁﬁoﬁ%én)h)’lsochromanyl
reacting it in a suitable sol vent

isoindazehd nigpinsicliavle iseindnlye ispadinedinylibesginigprelyl), isothiazolyl,

o RGP AR AR Ao 175

oxad‘ézb’lyl AR @-6xadiazotyl) 1(Xbigxadiazdyl) M3MAoxydi@zolykidxakolidinyl,
Scheme 3; The above obt ai ned 6- Fl uor o-i soqui nol ones
oxazQlyk, °P‘ﬁé°'!9cb'?‘¥'e§¥fdiﬁlﬂ"’r‘ﬁd PReranthadingk henpanthrolinyl, phenazinyl,

ohnS LSBT, BUSTELT Y eS80 8 FERLED

prolliyhrptemqu, puw cmeam(]labkrsdzwm wrp?mgmvlmyrﬁzomw pyrazolyl,

., far exa e. Boc.in the presence o ase suc

pyridR@aY Ay R DGRBS aB EuRY RYQIFT 2 QIgS Ry HOtRIagoles, pyriciny!,
t

pyrld)go fl@zlﬁ?@;g'sﬁgr é‘l)dﬁ( IVB ﬁoﬁ}fylaiﬁiﬂﬁﬁ@lﬁconveﬁfs:t%th\'ﬁ rofuranyl

tetraWdreladgwhehmdrfecblramdr@qumcalmyl eiH-dt 2 fethiagtaziriyd, thlazolyl 1,2,3-

i BBV SA bt A BT AL P St BRI o,

tetraZd\zdSEritAehy onwu@ws@éw@s P6HLfBE DL oA amu alaﬁjnayt rm@aqfw stands
or  oxygen of the’isoquinolone noiety by suitable

both fast2 aad, 3-thikaylr Euor istandsi hothdar 2aang 3sfunthlsotledluded>are the

correSeERG oxieBind iese pbitBoBRS ) ExRlng ™o o Bt GrBlpyrioy!

by reacting a suitable brono-derivative with the
? ven am ne in the presence of a palladi um catal yst
Substitutions in (C5-C1g)heterocyclyl residues can occur on free carbon atoms or on

nitrogen atoms.

Preferred examples of (Cg5-C 1g)heterocyclyl residues are pyrazinyl, pyridyl,
pyrimidinyl, pyrazolyl, morpholinyl, pyrrolidinyl, piperazinyl, piperidinyl, thienyl,

benzofuryl, quinolinyl, tetrazolyl and triazolyl.

(Ce-C10)aryl and (C5-C1g)heterocyclyl groups are unsubstituted or, if not stated

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

groups independently selected from halogen, OH, NO2, N3, CN, C(O)-(C1-Cg)alkyl,
C(O)-(C1-Cpg)aryl, COOH, COO(C1-Cg)alkyl, CONH2, CONH(C1-Cg)alkyl, CON[(C1-
Ce)alkyl]2, (C3-Cg)cycloalkyl, (C1-Cg)alkyl, (C41-Cg)alkylene-OH, (C1-Cg)alkylene-
NH2, (C1-Cg)alkylene-NH(C1-Cg)alkyl, (C1-Cg)alkylene-N[(C1-Cg)alkyl]p,
(C2-Cg)alkenyl, (C2-Cg)alkynyl, O-(C4-Cg)alkyl, O-C(O)-(C1-Cg)alkyl, PO3H2, SO3H,
S02-NH2, SO2NH(C1-Cg)alkyl, SO2N[(C1-Cg)alkyl]ln , S-(C1-Cg)alkyl;SO-(C1-
Cg)alkyl, SO2-(C1-Cg)alkyl, SO2-N=CH-N[(C1-Cg)alkyl]p,
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15 li ke pall adium acetate, a ligand |like e.g. BINAP
and a base |i ke cesium carbonate. The products |ike

W@ 2008/0015621 ned via this nethod can then eitherPOEEP2007/011165
|iberated or, if a suitable amno functionality is
present, be reacted with suitable al dehydes or ketones
in the presence of a reduci dlagent |ike sodium
triacetoxy borohydride, sodium borohydride or sodium
cyanobor ohydride in a suitable solvent and in the

CINH)IIZTOEH SNR-C0, D)k VNG iy sl M- G (OI(C1-Cealkyl,

nol ecul ar si eves or a suitable ort O ester IS am no

NH-C{OYOp Cpalealkd, to be |iberated in an initial step |ike

for exanple acidic renoval of Boc- gro Furt hernore

NH- SQQ €0ri +tip)gky L INHL B0 2 CaeG i alaeyl, Di- Sélze(éjy@ua)hMetmcwlyl N(C1-
ui tabl e acid WD 2008/ 077552 PCT/ EP2007/ 011165 50
Cs)allsvaer(@b(£1ﬁ@ﬁ@ybw&?anee)aikylacwg)s(@n@)ﬁﬂ%t hyl ani ne

N(Cmée)gﬁs:vy%(@)?@iefq%cké@kﬁ ccenge of & EQSZI Tk ©

(Ce- 4{@5&5&%@% PEREBE 10 G e 8By, b ot ected
0-<<>1-§>f’63§fk9%n%.“®26d QTR LE 5t 1OREARENRB ] S nol one.
(c1-cégg?|k}|en@( @?ﬁﬁteeh?feyg Jh LuE(ocie Csﬁagﬁyléﬁe (egré%ﬂ%@emcycm

eor ctive am t1on st

wher@iﬁnﬁeq(:ggs am%rr(@tstmﬁeometéﬂ&ycwsm@ aieiﬁhwsinut/edl@ieotaﬁs times

and the protection group used Isqu|noI|ne and
by a greagundependentiyrseledted §om lhbbgen IQH,cO2bENYIDHCAH e(dsmkyl (C1-
free bases or as 10 various salts like for exanple

Ce)alkyld Nith IN (Gte €,6) alyalt, (@il alky[inoSPhé&iHes COOH, C(O)O -(C1-
trifluoroacetates, sulfates or fumarates. The sal

C6)3|bb|t SONH2c Mo %)é@wlﬁé\er@d@h%)@'hﬂ (Qmﬂa&gﬂfdlﬁﬂ%@ &Gea@m)aryl
O- (%—ﬁéa@ o t&éﬁgg%ryg nkiﬁ/ Cé|oﬂ%gvi(%2vai§ga@6g,gbsntuted by a

0-<Cb-fg13ﬂf§%§§©eq@§3 ﬁ%egg@eg.ggﬁgﬁ@%,% B i8 St frapther with the
carbo(?ltzﬁﬁ ) t?\lél feﬂrﬁbnfst 5%' at?acc%teﬁtt‘é R[C']yl 4)‘7’ h'e?é’r%gaglr%bsjti{uents of
I C se por

oroms ne m xtures and su ent eva
(Cs-Ql)ans and (8204 g)hedénacytlybgforipsanangotbefpitesr sulsstipated by an
of and intended to illustrate but not to limt the

arylopheﬁ?'nt:yqzlyll\miﬁalomg g@oupt is underst ood th?\]tc

PrefelfBft el @'t‘%’fp&%&‘«’e&fv@%@ﬁ%%%k : vi°ﬁ5rf§én94wkv'
O-phift, BREN GEO R8I ’ha@fé&ﬁ’%@i?ﬁ G 3Eioen. NO2,
sozr@lg;id:ﬂmsogge?g%ﬁé%?; %}%295 #f ZNQCBH @?)51% ﬁH9§§)I_9 (Cq-

T R e ARy P OE T P i (R SR on 2
C(O)N[(C1-C4)alkyl]2, CONH(C41-Cg)alkyl, C(O)NH2, N[(C1-C4)alkyl]2, (C4-
Cg4)alkylene-(Cg-C1g)aryl, wherein the (Cg-C1q)aryl may be further substituted one to
three times, preferably once, by (C1-C4)alkyl, (C1-C4)alkylene-O-(C1-Cg)alkyl,
(Cg-C1p)aryl O-(C1-Cg)alkyl-(Cg-C1q)aryl, or may be vicinally substituted by a
0O-(C1-C4)alkylene-O group whereby a 5-8-membered ring is formed together with the
carbon atoms the oxygen atoms are attached to. More preferred substituents for (Cg-

Cqp)aryl are halogen, CN, phenyl, O-phenyl, NH-C(O)-(C1-C4)alkyl especially
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WD 2008/ 077552 PCT/ EP2007/ 011165 51 5:95(0 mn) to

95:5(2.5 mn) to 95:5(3.0 mn) Flowl1l nmnn Method C
wo2@8arisenary phase: Col YMC Jsphere ODS H80 2BCREP2007/011165

Gradient: ACN : water+0.05% TFA 4:96(0 mn) to

95:5(2.0 min) to 95:5(2.4 mn Flow 1 nUmin 10 Met hod

D: Stationary phase: Col YM#*Jsphere 33 x 2.1

Gradient: G ad ACN+0. 08% FA: water+0.1 %A (Formc

Acid) 5:95 (Omin) to 95:5 (2.5min) to 95:5 (3mn)

H
NH- d;bqnmspher 3 E%gmm X 814231!(? ééwéd‘mny%gg% B AXCRt@E)%Ik)ﬁJ@bgé(NEIIy CH3

ACN+O0 wat er +0. 059

or CFEFA-(G1-E)alkyl e3pecia®bOSCHI35 SORNHA S0 {C3-Cq)dlkyl espécially
Flow 1.3 nmL/nmin Method F: Stationary phase: Col
SO2 @Mg S PCE 3 S RS- NEC K-N[(€ 1 €€ a)dilkyilp: eSpemibl GO0 -N=C41-
 water+0.1 %A (Formc Acid) 25 5:95(0mn) to
N[(CM%)25(2 5min) to 95:5(3mn) Flow 1.3 mmin 1:
(4- Brono- benzyl ) - (2, 2-di met hoxy-ethyl)-amne Br / N
30 WD 2008/ 077552 PCT/ EP2007/011165 52 50 g (270.2

In mdﬁ@%bbsﬁtu@d’ﬂﬁ&ﬂi%&%‘ﬁ@sdﬁt fr\tsc%?\l U@ﬂ)daﬁ%@dgﬁthgz Bbsition, the

tol uene and 28.74 (270.2 mmo am noacet a
3- posﬂmoreohmeafb-ebaltlowetha‘Ueléelposmkbm andithe 4a|umlslt|om)bemfg prefdrred. If a
foni c Cld noh

phenfliBlip samRs P UG IEERR ey LA BS §tatpa i £ d-RoSitiaf, . 4-position,
2,5- p@élﬁbh 2BPRsdsiors -3, Mpditich & 3 Btk%s‘" tﬂﬂ?tlh%e‘ﬁ?ﬁ‘ r%@%%%n‘yﬂ\g three

5 room tenperature and washed with saturated sodi u
substityentsgba w@sbbwats;cmbatlomed(la@3 4rppsitiare 12, 35He08|tlon 2,3,6-

posmgﬁoI t%i—%o@%%ﬁ?is é—%% [tRon"eF 8, £33 Giggd Wi th Tol uene

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

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

Preferred substituents for (C5-C1g)heterocyclyl groups are (C1-C4)alkyl,
0O-(C1-Cy)alkyl, (C1-C4)alkylene-phenyl, halogen, (C1-C4)alkylene-O-(C1-C4)alkyl,
(Cs-Cqp)heterocyclyl, (C1-C4)alkylene-N[(C1-C4)alkyl]2, or (Cg-C1q)aryl, wherein the
(Ce-C1g)aryl may be further substituted by (C1-C4)alkyl, O-(C1-Cg)alkyl, halogen,
(C1-C4)alkylene-O-(C1-Cg)alkyl, O-(C1-Cg)alkyl-(Cg-C1g)aryl, or may be vicinally
substituted by a O-(C1-C4)alkylene-O group whereby a 5-8-membered ring is formed

together with the carbon atoms the oxygen atoms are attached to. More preferred

substituents for (C5-C1g)heterocyclyl groups are (C1-C4)alkyl, halogen or phenyl,

wherein the phenyl may be further substituted one to three times, preferably once, by
halogen, (C1-C4)alkyl or O-(C1-Cg)alkyl.
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conbi ned organic |layers were dried over nmagnesium
sul fate and evaporated. The residue was dissolved in
wQoe@snr7s6f et hanol and 5.11 g (135.1 nmol) of BOUERI0M07/011165
bor ohydri de were added in small portions. After
stirring for 2 h at roomtenperature 10 and standing
overnight, 5.0 m acetic aci#3were added and the
solvent was renoved i. vac. The residue was taken up
i n di chl oronet hane and washed (2x) with water. After
The ¢gindraay reféreasabstituentd of @ efl(w\ oFARPaR@{CHIT 1 HPekerdeyclyl
of the title conpound were obtained (crude product),
groupgimaly beecembied with treeigehearal bed preferfededefimitionsdf R4, Ro, R3, Ry,
0.80 min (Method C). Detected mass: 274.1/276.1
Rs, RgviR)Rg. b m; L and p as described above.
N- (4- Brono- benzyl ) - N- (2, 2- di et hoxy- et hyl ) - 4- net hyl - be
nzenesul fonamde O Br NSO 60.5 g
The é)r;éggﬁtgﬁ?eﬁt%mﬂe}jr?@g% %1&4 F&étgg%}% Q%Jrn)poﬂmjg of tHe fSHhHAS (1) and/or

their dhadnhaxrem‘ebhyiaeéwabw salty nd/pr thidir ProGragssforuisedas of
20 (386.4 muol) ?Ret()l uenesul fonyl chl ori [

pharrmeeewﬁcadﬁ (i mﬁﬂleam%ltwa theads@ atithe cafapowmes egthﬁlfg(mula 0)
and/d(?@ﬁeﬁbhéfrﬁgcé’ﬁtlcfaﬂggscﬁ:@%%g%? ané\fotr%%lﬁgrtﬁi EE? for the production

action m xtur twce wt
of phamhaceaitedlsiodthentreatmegeand/ar penantion af diseases Hesociated with

Ro-Bpd38 Aaeltt Kie-Kifaseimediateyt PhoSmiamiatif a ghipsin fiGht chain
phos&l’?@t@%énieé %F‘)Hé"ﬁ@éﬁﬁ&t”an@/orgﬁ\é%eﬁﬁe@ of h%tﬁté}%lbh ! bfimonary

rrpoun . ect ed nmss:
hypeseas@n;%@@lar hw@tmwswn vﬂlaop)@hwa%glmn@mmmmulatory

} 3 3. b- |
disordigr, p2iip el SRR Rk diskdde (PAORE cHlafaridiast disgase, angina
pectd?fs ﬁégﬁ%ﬁénﬁ%yﬁheﬁﬁ faflud, ithenfoelideRes isshertid Brya failure
br ono- benzyl ) - N-( 2, 2-

(end argﬁﬁ &@mﬁgei tf!,hf9lddzlﬁ§etWpldo@fe[ekmdaﬂlﬁﬁaﬁel@f%}hy ncluding
hypenétgr(l)s@\ |r9<§ucgéoc Iﬁlo%r%r[aﬂ?o - ucgﬁdgﬁq@ﬁ% ig%e:p%%[gétﬂfés renal

was Irrre emnmperature

failure! fisrdidkidney eenabglomérabscisrosis porgandtypertroplly asthe@, chronic
onto ice, the organic Iaeser was separated and the

obstrga%gglm%y disease(GQRPL adull respifatory distress syndrome
throrﬁjdcﬁkl&?é&'ﬁ%‘@%@%ke?@@%‘?ﬂé&%@&%%@d {Ezb‘P?PigEﬁé‘rﬂfhe ain,

utions were was and saturated?
neurcxmihlcrpauhl,ymbmgaal degdraratien, ssginali cond (riujy, AEheamer'sydisepse,

prem@hirg iR, SrRetie b o, Endas e dvsthinglor, aeFiosgiegesis. prostatic
hypeﬁmﬂﬁaﬁggfe{a?ﬁgg?clj ?Bgﬁﬂlgﬁg%ﬁsn et Bhébeﬁé‘se?ﬁétﬁbéhel%y(ﬁd}o)ﬂemﬂﬁood
vess@)resﬂB@De@t atherasdleraais inflammationyautejmmune 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.

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

carrier substances (or vehicles) and/or additives (or excipients).
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15 4: 6-Brono-isoquinoline 2-oxide Br NO To a
solution of 51.0 g (245.1 nmmol ) of
W@ 280n552 soqui noline (3) in 800 m of dichl oPOWEPIVATIE11165
wer e added under nechanical stirring 90.6 g (367.6
mmol ) of 3 20 chl oro-benzenecar boperoxoic acid (70% .
After stirring for 4 h at roffn tenperature and
st andi ng overni ght, saturated sodi um hydrogen
car bonat e-sol uti on was added wuntil two clear |ayers
wer e obtai ned. The dichl oronet hane sol uti on was
separated and washed w th saturated NaCl-sol ution.
m%n@@@@tig%lsmyé?esamras@m gealyq feliexample in the form of pills,
h r I r AOE]
tableﬁaﬁénglg\aée%ébi%ﬁbeﬁegia taf)réh r%ﬁﬂggaﬁ%@\ﬁig g’&r i OIapsules,

soluthaéiJ syapstérnalsialis, sdspEMIonﬁ@neemﬁnlmlklmé§ /&hﬁlnlstratuon
evapor at ed. The , obtai ned crude product (53, 0,9?
howelY%cP%@ﬁ%@@ qasried out t?'f'Y dat ﬁbﬁnphln—t Qf‘B@“ ﬁUPPOS'tO”eS or

parergg%lpo%%gn%ﬁg@%%% irgtgéné éLWéW br s¥ftutaneously, in the form

of m160tBrrosnjuﬂQnm¢m|nmS|smqolumohsnmchocaﬁSlﬂes |(ﬁplarﬁ§ 0D rgds, or
of  6-br ono- |so E gqlne 2-

perc"ﬁ@%‘?%w Rr QRMHY far exanRied rm af ?'EP ﬁd%??uaﬁgs o tinctures,
or in bMr RRfys! Rfr%xaﬁﬁél@rm thd'forb6f é&%%lso& &S| %BPA dht 0

roomtenperature and poured carefully on ice
mschanl cal stirring. The aqueous sol uti on vvas
acteg | reerttrres Wi t ¢ ko or\;et n
arEH"57 PARPR S '898F’§°°(}6€P% AMSEVED ?” ﬁﬁ%ﬁé%‘?%ﬁﬁ" a manner
knowﬁ%ér@ie%@fbrﬁ“épw ane dkillebiig thear ephdrmbaceulicalacéepthBle inert
conpound, which was used without further purification.
morgmlc:anp/@mor.g]aﬁlqqx@rflﬁbgub;;tang;gs pat&fasditiwgsdeing used in addition to

the céﬁ‘n%ﬁ%éé#g? g‘égg i U|I% #? apg Z@ @n@h%%@soo Ic@ﬁki&é\ ylaéc%rﬂ)?able salts

and/di-ifsr (¢vair) protiugso Fos ﬂtwpmdudlen(diblllsnta'fﬂ@tsn‘co@tfed téEIets and hard
acetic acid were added 133.6 g 74 nol) anmpn
gelatinGapsules 'Afsth%blﬁrtems far eJ?@G“R*,e lagtosg, gorn ﬁ'@‘rCh or derivatives

thereﬁf)lté‘IE' SRR MR SciPO} ﬁéjséﬁs réi@“tﬁﬁ@%‘h@%ﬁrfce@? r g@ﬁg?ﬁtm capsules

eht was renpved . 10 a snma
and swpodmmamarqotﬁmn@chmplew&ate,rwamels témmsob:pandlhqmd/Wyols natural or
[ The ec pitate was

hard%iﬁ'%ifsg el SRR Ca s SubstaneBIT hagpradgcih phadlufione for
nf?%m\gékﬂ%n lutors, 3 ofiemuIdBhE A sBupsDRiee tdrackdmsie: water, saline,

alcohols, egceroI ponoIs sucrose, invert sugar, glucose, vegetable oils, etc. Suitable

carrier substances for microcapsules, implants or rods are, for example, copolymers of
glycolic acid and lactic acid. The pharmaceutical preparations normally contain about
0.5 to about 90 % by weight of the compounds of the formula (1) and/or their
pharmaceutically acceptable salts and/or their prodrugs. The amount of the active
ingredient of the formula (I) and/or its pharmaceutically acceptable salts and/or its
prodrugs in the pharmaceutical preparations normally is from about 0.5 to about 1000
mg, preferably from about 1 to about 500 mg.

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

contain one or more additives such as, for example, fillers, disintegrants, binders,
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20 7:
(4- Brono- 3-chl or o- benzyl ) - (2, 2-di net hoxy- et hyl ) -am ne

w0 20080735N Cl WD 2008/ 077552 PCT/ EP2007/ 01116BCT/BB2007/011165
Starting from 4-Brono- 3-chl oro-benzal dehyde, the title
conmpound was prepared by the nethod described for
( 4- Bronp- benzyl ) - (2, 2-di met ¥Xy-ethyl)-anmine (1). Rt =
0.94 min (Method C). Detected nmass: 308.3/310.3

(MrH+) . 5 8:
lubriddn(st-viston® agehty, @tabntmgyému&f(e?s Zp@sawdméy SWédtehefs,
met hyl - benzene- sul fonam de O Br -~ SO// O The

colorants| Havyyifgsu Arrmatizeise fuckaness, dilvengs. M@@ﬁu%@@pe@e%plvents
solubll&re{%L %Aén?% ﬁd}%ctﬂiéﬁ masjf % ci%pé)é%;féﬁg gaft§ 6%raa}nlte |ng(t£|)e osmotic pressure,

coatnsg agbntasgorfarﬂmx(dhr& OThEyBCé:Oalso contain two or more compounds of the
Qr o- benzyl) 2- di met hoxy-et hyl)-am ne (7).

form qla g@ qﬂd{pr(tkygtrmrr@?cegéqq;mqggzep%g salisgnyasea gharmaceutlcal
prepéé%%o?\t r?s tv@b BF ABe CortpaUlrds' SFaAE s ahtia] ) Rhe sElectibn of the

rti ng
mduvuduaMccBnpomdb cémh arrndbarszgdc)ﬁd\b\(élampdarmamlmgroal b;dfue éf the
nmet hyl - benzene,. sul f onani de (8), itle conpo
Phangg e Hhsal PEPagiond O SHATITE ALY Beket songootnd with & Shorter
| )
duratl%"nOGFhC déar’o?lﬁgg%ﬁtgn&fﬁ%g 4Yﬁ{2h ] I&n%cfﬂ%céﬁﬂ?&u‘ﬂ@ dflower potency.
The f&xmlhimeTMMwadhlresp@ntrto the ehQLcemf@elbsmuentS in the gompounds of

the foggﬁlé :(Ié gﬁo ggrlé%? V\Hlsgn‘O qr?dﬁ?oﬁ gﬁlﬁﬁé’let rre%?g a(n&i) physico-chemical
propeﬁ’tléé br fie mmFan& 8RB tHus BlIOWS the selectieh on guéh a)ssur& =
hod C). Detected mass: 258.1/260.2

comp@ums) FuQBemrgousawugazo RtiEasP206 TooIOES of the formula (1)

and/or its pharmaceutically acceptable salts, the pharmaceutical preparations can also

contain one or more other therapeutically or prophylactically active ingredients.

When using the compounds of the formula (l) the dose can vary within wide limits and,
as is customary and is known to the physician, is to be suited to the individual
conditions in each individual case. It depends, for example, on the specific compound
employed, on the nature and severity of the disease to be treated, on the mode and
the schedule of administration, or on whether an acute or chronic condition is treated
or whether prophylaxis is carried out. An appropriate dosage can be established using
clinical approaches well known in the medical art. In general, the daily dose for
achieving the desired results in an adult weighing about 75 kg is from about 0.01 to
about 100 mg/kg, preferably from about 0.1 to about 50 mg/kg, in particular from about
0.1 to about 10 mg/kg, (in each case in mg per kg of body weight). The daily dose can
be divided, in particular in the case of the administration of relatively large amounts,
into several, for example 2, 3 or 4, part administrations. As usual, depending on
individual behavior it may be necessary to deviate upwards or downwards from the

daily dose indicated.
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56 11: 6-Brono-1,7-dichloro-isoquinoline Br / ~N C
Cl Starting with 6-Brono-7-chl oro-isoquinoline
wQ2@xgioasst 10), the desired 6-Bronp-1, 7- PCT/EP2007/011165

di chi oro-i soqui noli ne was prepared by the nethod,

descri bed for 6-Bronp-1-chloro 5 isoquinoline (5). Rt

= 1.85 min (Method C. Detec4®d mass: 276.1/278.2

(MtH+) . 12: 6-Brono-7-chl oro-2H i soqui nolin-1 -one Br

Cl'\' / NO The title conpound was prepared by the
FurtheBhbesl thél @] po@ﬁ@sf&ﬁhéf&hﬂﬂﬁ;gﬂah%é g&stt b8 el hthebidintermediates

(6), startlngfrom6 Brono- 1 di chl or o-i soqui nol i ne
for th(ap_[ panation of oplmer GAMPPWRA S il p@)’(lcuwtcg(gtw phareaceutical active

¥
ingred %% glvaﬁgh% é %H%axbl_égrorg «3 compoyn aa Io%rfe forTulao for E>r<ample by
introductiol of Mu&htﬁén&%rﬂ&o@f{c&%n ®f fartibnal groups.
6 Br ono- 2H i soqui nol i n-1-one (6) were dissolved in 200

Di net hyl acetam de and 7.55 g (188.7 mmol) sodi um

In gen%gﬁl r[?r‘é’é |9e/‘)g§§ﬁé§'gﬁﬁ 36y g‘gll Bé%gé%éfggﬁgﬁﬁhﬁfxctﬁbﬁﬁned in the
coupiindvieidutioy -are dinery rerhboeed 69 si@m@arddﬂededmésst:br exangplsatert-butyl
continued at rgomte ratureut|I conpl e

protegiing 8FURSy IMBRrtigH @( CHPOBKHITRHR W'@ﬁ%\ﬁea Ripggtion form
of anra?ﬁlHﬁfg?ﬂﬂﬁ Ecart'bé deﬁ@otbﬁfed" ¢ %‘ﬁvéﬁé@ﬁmtk}ﬂhé Anfifb l&ré&ﬁ%y

sodi u dro en ca nates ution an extracted
treatmentwith rtmﬂuommetlaja@dl As afreaby explaiimed, aftpatihe cbaglingreaction

o S e o B e AR AL A58 1 st
convér'@.fd?f'iﬂl@grp@i%'ﬂﬂ]ac&:tlc%la&%gfﬁtﬂe iR BHrud st 8 €bthound of the

mass: 344 2008/ 077552 PCT/ EP2007/ 011165
formuwge {l) can then be carned out by known processes.

6- Br ono- 7- chl or o- 2- (4- net hoxy- benzyl )-2Hi soqui nolin-1
-one Br \'\ /I O CllI/ N\ O Starting from

In gefie® GarEeattionl raixeurédonaifing@ finak dompoend dRihe fo@uld (1) 6r an
mterrgggl.g\?eugdwgﬁ(ed up and, if desired, the product is then purified by customary
processes known to those skilled in the art. For example, a synthesized compound can
be purified using well known methods such as crystallization, chromatography or
reverse phase-high performance liquid chromatography (RP-HPLC) or other methods
of separation based, for example, on the size, charge or hydrophobicity of the
compound. Similarly, well known methods such as amino acid sequence analysis,
NMR, IR and mass spectrometry (MS) can be used for characterizing a compound of

the invention.

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

isoquinolones, but do not limit the present invention.
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15

prepared by the nethod described for

6- Br ono- 2- (4- net hoxy- benzyl )-2Hisoquinolin-1 5 one
w@easposnz 13). Rt = 2.12 min (Method B). Det erCPHEP2007/011165

mass: 378.1/380.1 (MH+). 15:

1- Benzyl oxy- 6-bronp-isoquinoline Br N O\ To a

solution of 3.93 g (17.5 nmmo#¥

6- Brono- 2H i soqui nolin-1-one (6) in 150 m 10 Tol uene

were added 12.13 g (44.0 mmol ) silver carbonate and

3.60 g (21.1 mmol ) a9 zyl brom de. The reaction
m xture was refluxed flor 1.5 h and then cooled to room
tenperature. The sol uti was filtered. The filtrate
X S shed with water afid the aqueous ase extracted
ét hyl acetate enbi ned or gan wer e
ed over magnesj sul fat e and evapo d. ki nal

F ypurification vvasFac eved by 15 preparafive LC. R =

.47 mn (Method B) (ipet ected nmass: 314.1/ghH6. 5
(MH—H) 6: 4- Et hyl am no- pi peri d| ne- 1-car boxylic aC| d

tert- bL,kty ester Noio 1< 3.0
- but yl esf X
' Afer addi ng _N

PeY’1 afjne- 1- car boxyl i c §
wer e disd/NZO in 40 M Meth
mol ecul af’ 5i eves, ©3.0 g (30.0 TrTet hyl am ne, 9y
g (149.8 ”“FU) acetic acid and 659.9 ng (15.0 mmol) 0oQ
acetaldehyde, a solution of 2.82 g®M44.9 mmol) sodi umivi)
cyanoborohydride in 2 m of nethanol was added and the
reaction mxture was stirred at roomiftenperature unti
conpl ete conversion of the WO 2008/ 077552
PCT/ EP2007/ 011165 58 starting materival was detected.
For working up, the reaction mxtwe was filtered and
the filtrate was evaporated. Thé sgue _was di ssol ved
i n di chl oronet hane and washed w t turated sodi um
hydr ogen car bonat e-sol uti on and et NP
with magnesi um sul fate, the sol vént ,L renoved under
reduced pressure. Purification was 5 chi eved by
preparative HPLC, which gave the tltﬁe conpound as
Schems 11 uor oacet ate. The product fractions were combi ned

A sufi Shieti e FaBoi S0 pRamBl AR AR WX Py Eing 3R dependenty

from ¥aéh otﬁérm)fd%géfu%lmsalkdkﬁéﬂhﬁmb hftateéEin 4Rditable position, can
extracted three tines with dichl oromethane. Drying

be regrted it gristitabla cunpaved sHah @sdpbeyamele am ackal ofol vent

amm?ﬁg«%ﬁfggﬂé{j{a?éﬁ?m%qﬁgasgﬁvéég%lfﬁﬁé@prﬁéw S tRiefb under acid

catalyBi$ by pyluene uifphiceadid ionandtieardpprypriste amiditd give-imiriey (i) wherein
t N
Q' ca%sbee{or instance methyl or ethyl, which in turn can be cyclized by different

methods to the isoquinoline (iii). For example this can be done by Lewis acid catalysis
by suitable Lewis acids like titanium tetrachloride, ferrous halides, aluminium halides
etc. at temperatures ranging from ambient to 100 °C or by reducing the imine to the
corresponding amine by action of a suitable reducing agent like sodium borohydride,
converting the amine into an amide or sulphonamide by reaction with a suitable acid
chloride and subsequent cyclization to the isoquinoline by action of an appropriate
lewis acid. The isoquinoline (iii) itself can then be converted to the corresponding N-
oxide (iv) by action of a suitable oxidative agent like hydrogen peroxide, m-chloro
perbenzoic acid or others at room temperature or elevated temperature. The N-oxide

(iv) can then be converted into the 1-chloro-isoquinoline derivative (v) by reacting it



10

15

20

25

NYOl< O The title conmpound was synt hesized by the
nmet hod, descri bed for 4-Ethylam no-

w@REsHrsne- 1- car boxylic acid tert-butyl esterPCIL8P2007/011165
usi ng propional dehyde instead of 15 acetal dehyde. Rt
= 1.43 min (Method B). Detected mass: 243.2 (MrHt).
CGeneral Procedure A for the #8rtw g-Buchwal d ani nati on
reaction: 1.0 eq of the arylbrom de, 1.5 eq cesium
carbonate and 1.2 eq of the am ne were dissolved in

with d PRaLRIR - ||kéfphbbphémﬁ%>§ﬁ§1lbﬁ&f@ih épwitheal ;sreaeﬁ&él ®f phosphorous
equi val ent of cesium carbonate was used

pentagidprides dde derivadivar(y) @a@theibbwnegemaw@bﬁntall(mdenvatlves

oy redfind Avaf apfPusaBon @8 TACHT ke Fige L ftnahcf P bphaigohol in

the pvmnéegﬁfas;ﬁﬁtm babesike dodiunh hgddde andhem, smﬁta@?e sdlvent like
OQAc)2 and . 0.045 eqg BI NAP were added and
dlmeﬁw tﬁm‘tﬁﬁn'ﬂﬁsdﬁ@hﬁ'@%ﬁ amige er athars. Alfrrnatiyely |(¥§)ncaﬂ/\B§ directly

convERSP kb ckflifoFoRE asrREG Ty Bl e EGeht ke
ammopiam teetate.at ure, filtered and the filtrate was

evapor ated. The residue in water and
Emp'exmsawégfjeemmo deBvaiiss mibe dRsanbed FegRiongaaUENCes, 6-bromo

t and the

isoqur @%%ﬁ&%%@“éﬁ.‘i’%ﬁﬁ°'3§§€%h%é%"%‘ﬁ%‘f’eproduct was

purified by preparative HPLC. WD 2008/ 077552

PCT/ EP2QQ7/ 011165 59 General Procedure B for the
Haﬁ"tvmg Buchwal d am nagti on |ZeaC|on 1.0 eq of the z

an de, 2.5 eq Na(xRB P2 eq of the ardn X

we | ssol ved—i—n—dry The setut+of/ was

de assed and flushed WYH argon. Then, 0.03 eq 5 NH
Qﬁc)Z and 0.045 eq Y ;. Y o

1 1'-Bis(di-tert-butyl phophi no)ferrocene were added *
Scheffflot he  sol ution was heated at 100 C until the
reacti on was conplete or no further inprovenent could
be achi eved. For product isolation, the solvent was
res due di.ssol ve

et Rohiirdifes <3Abe Mo S et AL EB L A oaated o
acylated fltiGioBensefes! (ViiNy WHeesiA L£iBfBPERARPROHWI MKy FRE methyl or ethyl,

wat er, dried over sium 10 sul fate and evapor at ed.
with Freagenslike tiethyl mpscg‘@r@oaﬂeta@dnktpe presenogedf a suitable base like

sodicfeh S B 3 Bloe cb A Badina SERARL AN S35 whih pubsequenty is
cleavéd By #@gtion &f &3uitabld) base like fotssium hydroxide, sodium hydroxide or
lithium hydroxide in a suitable solvent to deliver acid (ix). (ix) can then be converted in
the corresponding acid chloride by well known methods, which can be transferred into
the acid azide by reaction with sodium azide in a suitable solvent like ether, chloroform
or acetone in or without the presence of water. The corresponding azide then can be
converted into isoquinolinone (x) by reacting it in a suitable solvent like

diphenylmethane or dipenylether at suitable temperature.
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Scheme 3:
The above obtained 6-Fluoro-isoquinolones (or the corresponding isoquinolines iii,
alternatively), for example (vi), can be reacted with suitable P substituted thiols or
amines wherein P is for example hydrogen, alkyl or a protecting group like for example
Boc in the presence of base such as DBU, cesium carbonate or sodium hydride to give
the corresponding alkylthio or alkylamino substituted derivatives (xi). Eventually, this
conversion can already be performed at earlier stages of the synthesis (e.g. by
reacting a suitable intermediate). It is understood, that this may require in case of
unprotected isoquinolones protection on the nitrogen or oxygen of the isoquinolone
moiety by suitable methods, like reaction with suitably substituted alkyl or benzyl
halides in the presence of base.
In case of amine substitutions, reaction may also be accomplished by reacting a
suitable bromo-derivative with the given amine in the presence of a palladium catalyst
like palladium acetate, a ligand like e.g. BINAP and a base like cesium carbonate.
The products like (xi) obtained via this method can then either be liberated or, if a
suitable amino functionality is present, be reacted with suitable aldehydes or ketones
in the presence of a reducing agent like sodium triacetoxy borohydride, sodium
borohydride or sodium cyanoborohydride in 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
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chloride in the precence of a base like triethyl amine or Hunig’s base or by reacting it
with a suitable carboxylic acid in the precence of a base like triethylamine ot Hiinig's
base and a coupling reagent like EDC, PyBOP or TOTU.

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

used aldehyde / ketone and the protection group used.

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

isopropanol / dichloromethane mixtures and subsequent evaporation to dryness.

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

the present invention.

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

various embodiments of this invention are included within the invention disclosed

herein.

Method A:

Stationary phase: Col YMC Jsphere 33 x 2

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

Flow 1 mLU/min

Method B:

Stationary phase: Col YMC Jsphere 33 x 2

Gradient: ACN+0,05% TFA : water + 0.05% TFA
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Method C:

Stationary phase:

Gradient:

Flow

Method D:

Stationary phase:

Gradient:

Flow

Method E:

Stationary phase:

Gradient:

Flow

Method F:

Stationary phase:

Gradient:

Flow

o CU= a) L UO E QEBCT/EPWOENI1165

O

5:95(0 min) to 95:5(2.5 min) to 95:5(3.0 min)

1 mL/min

Col YMC Jsphere ODS H80 20 x 2
ACN : water+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

Grad ACN+0.08% FA:water+0.1%FA (Formic Acid)
5:95 (Omin) to 95:5 (2.5min) to 95:5 (3min)

1.3 mL/min

Col YMC Jsphere 33 x 2

ACN+0,05% TFA : water+0.05% TFA
5:95(0 min) to 95:5(2.5 min) to 95:5(3.2 min)
1.3 mL/min

Col YMC-Pack Pro C18 RS 33 x 2.1

Grad ACN+0.1% FA : water+0.1%FA (Formic Acid)
5:95(0min) to 95:5(2.5min) to 95:5(3min)

1.3 mU/min

1: (4-Bromo-benzyl)-(2,2-dimethoxy-ethyl)-amine

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

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

~

O
Br
o
N_
//S
0]

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

Br X
N

To a mechanically stirred suspension of 95.2 g (699,5 mmol) of AICI; in 400 mi of
dichloromethane a solution of 59.9 g (139.8 mmol) N-(4-bromo-benzyl)-N-(2,2-
dimethoxy-ethyl)-4-methyl-benzenesulfonamide (2) in 400 ml of dichloromethane was
added and the reaction was stirred at room temperature for 4 h. After standing
overnight, the reaction mixture was poured onto ice, the organic layer was separated
and the aqueous layer was extracted twice with dichloromethane. The combined
dichloromethane solutions were washed with 1 N NaOH (2x) and saturated sodium
hydrogen carbonate-solution (2x). After drying with magnesium sulfate and
evaporation of the solvent, the crude product was purified by silica gel chromatography
(heptane / ethyl acetate 1:1) to yield 17,5 g of the titte compound. R; = 0.68 min
(Method C). Detected mass: 208.1/210.1 (M+H").

Br\@é
N
Z>0

To a solution of 51.0 g (245.1 mmol) of 6-bromo-isoquinoline (3) in 800 ml of

4: 6-Bromo-isoquinoline 2-oxide

dichloromethane were added under mechanical stirring 90.6 g (367.6 mmol) of 3-
chloro-benzenecarboperoxoic acid (70%). After stirring for 4 h at room temperature
and standing overnight, saturated sodium hydrogen carbonate-solution was added
until two clear layers were obtained. The dichloromethane solution was separated and
washed with saturated NaCl-solution. The aqueous layers were extracted with a
chloroform/isopropanol (3:1) mixture and the organic layers were combined, washed
again with saturated NaCl-solution, dried over magnesium sulfate and evaporated. The
obtained crude product (63,0 g) was used without further purification. R; = 0.89 min
(Method C). Detected mass: 226.2 (M+H").
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5: 6-Bromo-1-chloro-isoquinoline

Br N

N

Cl
53.0 g (236,. mmol) of 6-bromo-isoquinoline 2-oxide (4) were heated in 400 ml of
POCI; under reflux conditions in two portions. After 4 h, the reaction was cooled to
room temperature and poured carefully on ice with mechanical stirring. The aqueous
solution was extracted three times with dichloromethane. The combined organic layers
were dried over magnesium suifate and evaporated, which gave 42.8 g of the title
compound, which was used without further purification. Ry = 1.64 min (Method C).
Detected mass: 242.1/244.2 (M+H").

6: 6-Bromo-2H-isoquinolin-1-one
Br

0]
To a solution of 42.8 g (173.5 mmol) of 6-Bromo-1-chloro-isoquinoline (5) in 700 m| of
acetic acid were added 133.6 g (1.74 mol) ammonium acetate. After stirring at 100 °C
for 3 h, the solution was cooled to room temperature and the solvent was removed i.
vac. to a small volume. The residue was poured on water and the suspension was
stirred for some minutes. The precipitate was isolated by filtration and dried, to yield
28.2 g of the title compound. R = 1.30 min (Method B). Detected mass: 224.0 (M+H").

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

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

8: N-(4-Bromo-3-chloro-benzyl)-N-(2,2-dimethoxy-ethyl)-4-methyl-benzene-

O/
BrD\/ /)\O/
0
N. 7
cl ~g!
/7

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

sulfonamide

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

9: 6-Bromo-7-chloro-isoquinoline

N
cl =

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

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

N
cl Z"~0

The title compound was prepared by the method, described for 6-Bromo-isoquinoline
2-oxide ( 4), starting with 6-Bromo-7-chloro-isoquinoline ( 9). R; = 1.05 min (Method C).
Detected mass: 258.1/260.2 (M+H").
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11: 6-Bromo-1,7-dichloro-isoquinoline
Br XN
N
cl =

Cl
Starting with 6-Bromo-7-chloro-isoquinoline 2-oxide ( 10), the desired 6-Bromo-1,7-

dichloro-isoquinoline was prepared by the method, described for 6-Bromo-1-chloro-
isoquinoline ( 5). Ry = 1.85 min (Method C). Detected mass: 276.1/278.2 (M+H").

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

Cl
0

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

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

Br X O\
N

O
28.18 g (125.8 mmol) 6-Bromo-2H-isoquinolin-1-one ( 6) were dissolved in 200 mi
Dimethylacetamide and 7.55 g (188.7 mmol) sodium hydride (60%) were added at
room temperature. After stirring for 30 minutes, 29.94 g (188.7 mmol) 4-Methoxy-

benzylchloride were added and stirring was continued at room temperature until

complete conversion was detected. The solvent was removed under reduced pressure,

the residue taken up in saturated sodium hydrogen carbonate-solution and extracted

three times with dichloromethane. The organic layers were dried over magnesium

sulfate and evaporated. Final purification was achieved by silicagel chromatography. R

= 1.93 min (Method B). Detected mass: 344.1 (M+H").
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15: 1-Benzyloxy-6-bromo-isoquinoline

Br X

—~N

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

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

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

p
U\IO(O\K

3.0 g (15.0 mmol) 4-Amino-piperidine-1-carboxylic acid tert-butyl ester were dissolved

in 40 ml Methanol. After adding molecular sieves, 3.0 g (30.0 mmol) Triethylamine, 9.0
g (149.8 mmol) acetic acid and 659.9 mg (15.0 mmol) acetaldehyde, a solution of 2.82
g (44.9 mmol) sodium cyanoborohydride in 2 ml of methanol was added and the

reaction mixture was stirred at room temperature until complete conversion of the
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starting material was detected. For working up, the reaction mixture was filtered and
the filtrate was evaporated. The residue was dissolved in dichloromethane and washed
with saturated sodium hydrogen carbonate-solution and water. After drying with
magnesium sulfate, the solvent was removed under reduced pressure. Purification was
achieved by preparative HPLC, which gave the title compound as trifluoroacetate. The
product fractions were combined and brought to alkaline pH by adding sodium
hydrogen carbonate(s). After evaporation of the solvent i. vac., the residue was
dissolved in water and extracted three times with dichloromethane. Drying with
magnesium sulfate and evaporation of the solvent gave the title compound as free
base. Ry = 0.95 min (Method B). Detected mass: 229.2 (M+H").

17: 4-Propylamino-piperidine-1-carboxylic acid tert-butyl ester

3
UTOK

The title compound was synthesized by the method, described for 4-Ethylamino-
piperidine-1-carboxylic acid tert-butyl ester (16), using propionaldehyde instead of
acetaldehyde. R; = 1.43 min (Method B). Detected mass: 243.2 (M+H").

General Procedure A for the Hartwig-Buchwald amination reaction:

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

crude product was purified by preparative HPLC.
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General Procedure B for the Hartwig-Buchwald amination reaction:

1.0 eq of the arylbromide, 2.5 eq NaO'Bu and 1.2 eq of the amine were dissolved in
dry Dioxane. The solution was degassed and flushed with argon. Then, 0.03 eq
Pd(OAc), and 0.045 eq 1,1’-Bis(di-tert-butylphophino)ferrocene were added and the
solution was heated at 100 °C until the reaction was complete or no further
improvement could be achieved. For product isolation, the solvent was removed i. vac.
and the residue dissolved in dichloromethane. The organic phase was washed with
saturated sodium hydrogen carbonate-solution and water, dried over magnesium
sulfate and evaporated. Final purification was achieved by silicagel chromatography
(Ttable 1).
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N CIH 10 Isoquinolin-6-yl-(R)-piperidin-3-yl-am ne

was prepared in anal ogous fashion as described for 47
we@snTe2 from (R) - 3- Am no- pi peri di ne- 1- car boxgdT/EPROT/€i11165

tert-butyl ester. 15 46: 62

6- (Azepan-4-ylamno)-2Hisoquinolin-1 -one H N HN NH

0 PeH 450 ng (0.95 mol)

2-(%I\/Et noxyxbenz )-6-[1- (2,2%tr|flu<ﬁo{acet yl)-aze

panz4- y am'“éo] 2EF i soqui nol én’- one ‘écdhpqpnd 42)

werl§ heaf€d Fn @ crowave giS 1H0Cs fBr 3 Af ter

evggor at {8n of hZ sel vent, thes esi d@e c’yva% di ssol ved
2

in m Bt 20 gnd 2 i O weg efadded. The
sol|l@ i on mgsnr@dmfor 1 H< tﬂol\gmz&erﬁ)etﬂatur > and

6:

t hg—sotvent—was_rgnoved under reauceq,_pressure rhe
regi due was :t,a@anoup i Mg watler é_\,ndmvva%hed Wth
di qidi or ohet AN ﬂ} gaqﬁeous a%r:wag p%atej and

fillger&| Afgers ! gpphi IEsatilon, R hg c:sug'f & odugt was
sti|fred |® Ehahok bil®ered<and tBe Esodvent o <

gavye t title conpound as WO 2008/ 077552
PC'IEE D7/ 011165 72 trilfyoroacetate, which was
di gsol&ed in 1 N #Cl. The sdl vent wasorenoved apd t e

evagporgted. Final purificatijon by preparative HPLC
I

regi due Was dissolved in watler. Final Tyophylisation
gave, }\g desired gonmpound ag hydroch{oride. Rt|= 0.46
m ng Met hod B). Det ect ed mags: 258. 2 iMrHt) . 5 47: 3
AzeE dEnf 3- yl-i soqw nol i n- 6-yl - am ne chydr ochl or | de \<\

N~NH— N Ca /7 CIT'H Azetli din-3-yl-isoqui nolin-6-yl-am ne
wag prgpared in agal ogous fgshion as «described 10 fap
33 |gt aEt|{ ng from 3- Ani no- aZeti di ne- {=carboxyli ¢ aci®

t eri—butyl—ester—18:

> av an T TOot
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FOFOH N/ / To 187 {mg (0.9 1) z
6- Br omoi soqui nold ne Y3) in § nm D oxg%@re add ed@S
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20 Pal | adi um acetate were added and the ni xture was

heated t

o 100C for

16 h. After
W h@swolsst i | es were evaporated and the resi dueP@EEP2007/011165

filtrati

on fromsolids

purified by preparative H88C (Method A). 258 ny

4- (1soquinolin-6-ylamno)-piperidine-1- carboxylic
acij¢, tert-butyl estier trifluoyoacetate copuld be
obt% ned| WD 2008/ (077552 PCT/EP2007/011165 73 33:
| sqegui nol i n- 6-yl - pijperi di n-4-yl -am ne Hydrochloride H
N Nk N ClH 5 258 ng (0.79 mpl)
4-(i§soqu nol i n- 6- yllam no) - pi peri di ne-1-carboxylic acig
terggbut/l ester were stirred in 6N HCl |in
I sq@r opahol for 2 h. After evjporation the residue was
t akemup[TTm water dand—tyopti trzed.—206 of
I sqqui nol i n-6-yl - pi|peri di n-4-yl -am ne as| the
hycré')wchl pbri de coul d be obtained. 10 The ¢ompounds
deq@ i @e:l in the followng taple were synthesized in g
sind ap fashi<on ag des®ri bed| for @8 / 3B (Tabfe 4).
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General procedure D for the deprotection of PMB-protected compounds;

In the case of PMB- and Boc-protected compounds, the starting materials were
dissolved in Trifluoroacetic acid and stirred at room temperature for 1 h, followed by 3
h at 140 °C in a microwave. For isolation, the solvent was removed under reduced
pressure and the residue was purified by preparative HPLC. The product fractions
were combined and evaporated, which gave the desired product as trifluoroacetates,
which, in some cases, were dissolved in 2 N HCI and evaporated. After final
lyophilisation of the aqueous solutions, these desired products were isolated as

hydrochlorides. By this method, the following compounds were synthesized (Table 3):
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General procedure E for the reductive amination:

The starting material (1.0 eq) was dissolved in dry Methanol. After adding freshly dried
molecular sieves (4A), Triethylamine (2.0 eq), acetic acid (10.0 eq), the carbonyl
compounds (3.0 — 6.0 eq) and sodium cyano borohydride (3.0 eq), the mixture was
stirred at room temperature. To achieve complete conversion, in some cases the
reaction was heated to 70 °C (bath temperature) or further equivalents of the carbonyl
compound and sodium cyano borohydride were added. For product isolation, the
solution was filtered and the filtrate was evaporated. The residue was dissolved in
ethyl acetate and washed with 1 N NaOH. The aqueous layer was separated and
extracted twice with ethyl acetate. The combined organic layers were dried over
Sodium sulfate and the solvent was removed under reduced pressure. The crude
products were purified by preparative HPLC. The product fractions were combined and
evaporated, which gave the desired product as trifluoro acetates, which were dissolved
in 2 N HCI and evaporated. After final lyophilisation of the aqueous solutions, the

desired products were isolated as hydrochlorides.
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2Zar z UO 0-z O Oa) z E_ Q 6 Eco Eci w
a WD 2008/ 077552 PCT/ EP2007/ 011165 81 68:

W@ 2e0B0IMsE2 pi peri di n-4-yl)-isoquinolin-6-yl -am PET/EP2007/011165
hydrochloride H N N\ NCH 5 To 32 ng (0.12 mmvol)
I soqui nol i n-6-yl - pi peridin-4-yl-am ne Hydrochl ori de
(48) in 4 mMl THE was added 70.12 mmol ) acet al dehyde
and 104 ng MP-Cyano borohydride resin (2.3 mol/Q)
and stirred over night. After filtration fromthe

: infbliAnBlye PolidiA 3L eamineshydtechdideur i f i ed by

a4 Isgoggpar ati \‘/’e“ﬂpﬂc ( Met ho% A to )gjgt ain

(1- Et hyl - pi peridin-4-yl)- isoquinolin-6-yl-an ne as
the trifluoroacetate. The obtained trifluoroacetate
was 10 dissolved in 6 N HCl Hn ¥Vsopropanol and
evapor at ed. Fi nal-kyap i 28 gw 2 ng of the
title conpound R in (Me B). Detected
mass: 256.2 (MiNt) .~ eonpounds descri®@ied in the
followi ng tabl e were syfthesized in an anal ogous
fashi on as described for 68 (Table 5): WD 2008/ 077552
PCT/ EP2007/ 011165 82 a) Co Ea) > co QOy C OO

IsoquinoliB-6-yi=(R)-pytidlidin-Bylcamihd was prepared in analogous fashion as
described for 33 starting from (R)-3-Amino-pyrrolidine-1-carboxylic acid tert-butyl ester.

45: Isoquinolin-6-yl-(R)-piperidin-3-yl-amine hydrochloride

N
H
|\
N~ CIH

Isoquinolin-6-yI-(R)-piperidin-3-yl-amine was prepared in analogous fashion as

described for 47 starting from (R)-3-Amino-piperidine-1-carboxylic acid tert-butyl ester.

46: 6-(Azepan-4-ylamino)-2H-isoquinolin-1-one

N
=
L O
0O CiH

450 mg (0.95 mmol) 2-(4-Methoxy-benzyl)-6-[1-(2,2,2-trifluoro-acetyl)-azepan-4-
ylamino]-2H-isoquinolin-1-one (compound 42) were heated in a microwave at 140°C
for 3.5 h. After evaporation of the solvent, the residue was dissolved in 15 ml Ethanol
and 2 ml 2 N NaOH were added. The solution was stirred for 1 h at room temperature
and the solvent was removed under reduced pressure. The residue was taken up in
water and washed with dichloromethane. The aqueous layer was separated and

filtered. After lyophilisation, the crude product was stirred in Ethanol, filtered and the
solvent evaporated. Final purification by preparative HPLC gave the title compound as
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trilfuoroacetate, which was dissolved in 1 N HCI. The solvent was removed and the
residue was dissolved in water. Final lyophylisation gave the desired compound as
hydrochloride. R; = 0.76 min (Method B). Detected mass: 258.2 (M+H").

47: Azetidin-3-yl-isoquinolin-6-yl-amine hydrochloride

H—<>NH
T
N~ CIH

Azetidin-3-yl-isoquinolin-6-yl-amine was prepared in analogous fashion as described

for 33 starting from (3-Amino-azetidine-1-carboxylic acid tert-butyl ester.

18: 4-(Isoquinolin-6-ylamino)-piperidine-1-carboxylic acid tert-butyl ester

trifluoroacetate

o Ot

To 187 mg (0.9 mmol) 6-Bromoisoquinoline (3) in 5 ml Dioxan were added 733 mg
(2.25 mmol) Cesiumcarbonate, 216 mg (1.08 mmol) 4-Amino-1-BOC-piperidine and
the mixture was degassed. 56 mg (0.09 mmol) BINAP and 17.5 mg (78.3 pmol)
Palladium acetate were added and the mixture was heated to 100°C for 16 h. After
filtration from solids the volatiles were evaporated and the residue was purified by
preparative HPLC (Method A). 258 mg 4-(Isoquinolin-6-ylamino)-piperidine-1-
carboxylic acid tert-butyl ester trifluoroacetate could be obtained.
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33: Isoquinolin-6-yl-piperidin-4-yl-amine Hydrochloride

N NH
Ly
N~ CIH

5
258 mg (0.79 mmol) 4-(Isoquinolin-6-ylamino)-piperidine-1-carboxylic acid tert-butyl
ester were stirred in 6N HCI in isopropanol for 2 h. After evaporation the residue was
taken up in water and lyophilized. 206 mg of Isoquinolin-6-yl-piperidin-4-yl-amine as
the hydrochloride could be obtained.
10

The compounds described in the following table were synthesized in a similar fashion
as described for 18 / 33 (Table 4).
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68: (1-Ethyl-piperidin-4-yl)-isoquinolin-6-yl-amine hydrochloride

H
SSMSA
N~ CIH

To 32 mg (0.12 mmol) Isoquinolin-6-yl-piperidin-4-yl-amine Hydrochloride (48) in 4 mi
THF was added (0.12 mmol) acetaldehyde and 104 mg MP-Cyano borohydride resin
(2.3 mmol/g) and stirred over night. After filtration from the resin and evaporation the
residue was purified by preparative HPLC (Method A) to obtain (1-Ethyl-piperidin-4-yl)-
isoquinolin-6-yl-amine as the trifluoroacetate. The obtained trifluoroacetate was
dissolved in 6 N HCI in Isopropanol and evaporated. Final lyophilization gave 2 mg of
the title compound R; = 0.63 min (Method B). Detected mass: 256.2 (M+H").

The compounds described in the following table were synthesized in an analogous
fashion as described for 68 (Table 5):
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189: 6-(Azetidin-3-ylamino)-2H-isoquinolin-1-one hydrochloride

o PP
N

CIH
O

5 6-(Azetidin-3-ylamino)-2H-isoquinolin-1-one hydrochloride was prepared by Buchwald
Reaction starting from 6-Bromo-2-(4-methoxy-benzyl)-2H-isoquinolin-1-one (13) and 3-
Amino-azetidine-1-carboxylic acid tert-butyl ester. BOC deprotection was performed as

described for Isoquinolin-6-yl-piperidin-4-yl-amine (48).

10  190: 2-(4-Methoxy-benzyl)-6-((R)-piperidin-3-ylamino)-2H-isoquinolin-1-one
hydrochloride

- N
on
\©\/N CH
0

15  2-(4-Methoxy-benzyl)-6-((R)-piperidin-3-ylamino)-2H-isoquinolin-1-one hydrochloride

was prepared in analogy to 189.

191: 2-(4-Methoxy-benzyl)-6-((S)-pyrrolidin-3-ylamino)-2H-isoquinolin-1-one
hydrochloride
20
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2-(4-KetHx-Ber2y)B-Y A-Pyrfolidin3-ylakhino)2M-isoquinolin-1-one hydrochloride

was prepared in analogy to 189.

<
&
>
o
r
I

Reductive aminations were carried out in analogy to (1-Ethyl-piperidin-4-yl)-isoquinolin-
6-yl-amine (68). PMB deprotection was carried out as described in general procedure
D with a reaction time of 1.5 h to give the products listed in table below as

hydrochloride salts.
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zUcn-O N_0 Q=2 11 Z Vo\o zz . r_620Q
Ema) 04 x co co WN N W 2008/ 077552
wOeQMBAPASD7/ 011165 138 263: PCT/EP2007/011165
6- Fl uoro-7-chloro-isoquinoline F\ \ / ~N C 5
Starting from 4-Fl uoro-3-chl orobenzal dehyde, the title
compound was synt hesi zed by 138he protocol descri bed
for 6-Brono-isoquinoline (3). R = 0.77 mn (Method
A). Detected mass: 182.1/184.1 (MH—I+) 264:
263:@%@:@7%13?6%&%6%4@ hoxy- benzyl) - 2Hi soqui nol i n- 1
-one 10 F I \ \ / O / N\ O O Starting from
6- Br ono- 7- chI or o- |squ| noline (263), the title
conpound was prepared by the nefhod described for
6- Br onp- 2- (4- met hoxy- benzy 2HF Spqui nol i n-1 -one
(13). RR 15 = 1.66 mn ( C)/. Det ect ed nass:
318.3 (M+H+). 265: 6- KIdoro<7-bfono-i soqui noline F \
\ / ~N Br

Starting from 4-Fluoro-3-chlorobenzaldehyde, the title compound was synthesized by
the protocol described for 6-Bromo-isoquinoline (3). Rt = 0.77 min (Method A).
Detected mass: 182.1/184.1 (M+H+).
264: 6-Bromo-7-chloro-2-(4-methoxy-benzyl)-2H-isoquinolin-1-one
OOV
N
Cl
O

Starting from 6-Bromo-7-chloro-isoquinoline (263), the title compound was prepared by
the method described for 6-Bromo-2-(4-methoxy-benzyl)-2H-isoquinolin-1-one (13). R
= 1.66 min (Method C). Detected mass: 318.3 (M+H").

265: 6-Fluoro-7-bromo-isoquinoline

FD@
N
B =

r

Starting from 4-Fluoro-3-bromobenzaldehyde, the title compound was synthesized by
the protocol described for 6-Bromo-isoquinoline (3). R; = 0.91 min (Method B).
Detected mass: 226.0 / 228.0 (M+H").

266: (S)-3-Acetylsulfanyl-pyrrolidine-1-carboxylic acid tert-butyl ester
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20 Starting from 4-Fl uoro- 3- bronobenzal dehyde, the
title conpound was synt hesized by the protocol
waleasrtsezl for 6-Bronp-isoquinoline (3). R = BPCPEPIOTI011165

(Method B). Detected mass: 226.0 / 228.0 (MrH+). 25
266: (S)-3-Acetyl sul fanyl-pyrrolidine-1-carboxylic
acid tert-butyl ester WO 20082077552 PCT/ EP2007/ 011165
139 Oto 3 g (16 mmol)
(R) - 3- Hydr oxy- pyrrolidine-1-carboxylic acid tert-butyl
ester and 4.63 g Tri phen%l ph hi ne were dissolved in
70 mM THE Q/erapeﬁ\ax* Omn22.8 M (17.6 5
nmol ) Di et hyl azodi car bgxyl at re added at 0C. After
10 min 1.26 M (17.6 nfbl) Thi oaseti@ acid was added
and the m xture was allowed to coffe to RT and stirring
was continued for 18 h. After ev@gporation the residue
was purified over silica gel (hep to 20% et hyl
acetate in heptane) to give 3.5 g t he expected
conmpound. 10 267:
(S)-3-(7-Cnhloro-isoquinolin-6-ylsul fanyl)-pyrrolidine-
l-carboxylic acid tert-butyl ester NC NO O 15

3 g (B thgol) {R)-3-Hydrioxy-pyrrolidine-1-carboxylic acid tert-butyl ester and 4.63 g

TriohgByphgaegnensie desand rh o D35 OLF Apehectar ik 28 mi (176
mmo@@efﬁrfﬁdﬂc%bi@ylgtﬁeﬁb £d&e@ afOBE) AREE §9 FhiH™M.26 ml (17.6 mmol)

arbonate and stirred over night. After evaporation of
Thioadeftic\aslich wialseaddeteanc: Hedmixtureswas ailewedgoi aend® torR Todnd stirring

was %&rﬁﬁ@%ﬁﬂ‘o%m bfﬁqhe%a&%?%{é{rrﬁbé rgﬁigusv&%s Hyri?gl%o%isiyca gel
(heptaRE t¥208% Geette o hdptana) tcR?JT/et 6 grokiher sxpieted Bompound.

concentrated, taken up In ethyl acetate and washed
wWith brine. The organic phases were dried over Sodi um

. 7 _ U . v Sl
267: SHR S AR REERYIAL By sflebi 1 bRACRYELaNA 42 goE or bty
estert he expected conpound. WO 2008/ 077552

PCT/ EP2007/ 011165 140 268:

7-Chl oro-6-((S)-pyrrolidin-3-ylsul fanyl)-isoquinoline

hydrochloride Chiral NN H CHA4.5 g (6.1 mol)

(S)-3-(7-Chl oro-isoquinglin- I anyl ) -pyrrolidine-
1-carboxylic acid put yl \estgr in 15 ni

di chl or onet hane g 6N iNd | sopropanol were
stirred over nig 5T e poratigﬁ: ter was added
and | yophilized. 1.98 g of 7-Chloro-@-

((S)-pyrrolidin-3-ylsul fanyl)-i soqui@?iﬁge

hydrochl ori de were obtained. Rt = 0.76 n

3.5 g (14.2 mmol) (S)-3-Acetylsulfanyl-pyrrolidine-1-carboxylic acid tert-butyl ester
(266) were dissolved in 95 ml MeOH and treated with 2.34 g (16.9 mmol) potassium
carbonate and stirred over night. After evaporation of all volatiles the residue was
taken up in 60 ml of degassed DMF, 1.27 g (15 mmol) 6-Fluoro-7-chloroisoquinoline
and 2.25 ml (15 mmol) DBU were added. After 3 h at RRT the mixture was
concentrated, taken up in ethyl acetate and washed with brine. The organic phases
were dried over Sodium sulfate and evaporated. Purification over silica gel (10% to

40% ethyl acetate in heptane) gave 4.5 g of the expected compound.



10

15

20

(Method B). Detected mass: 264.1/266.1 (MrH+). 10 269:
(Rac) - 7- Chl or o- 6- ( pi peri di n-3-yl sul fanyl ) -i soqui nol i ne
woygasocssnride G N 11 11-1 S N CIH H St arP€TgPinom1165

6- Fl uor o- 7- chl or oi soqui nol i ne (263) and

3- Hydr oxy- pi peridine-1 15 carboxylic acid tert-butyl
ester 140

(Rac) - 7- Chl or o- 6- (pi peridi n-3-yl sul fanyl)-i soqui nol i ne
coul d be obtained as the hydrochl ori de as descri bed

268: fazh! {
IO RS pYreglitin- 3Ystiféhyikisdaldlie HyarodHloride

(Rac) - 6- (Azepan-4-y /- r@hiraloqui nol i ne
hydrochl ori de 20-S™ \ C/CHW
2008/ 077552 PCT/ BP200 65 1 tarting from

6- FI uor o- 7- chl or &-s (263)Hand

4- Hydr oxy- azepane- 1-carboxyliT acid tert-butyl ester
(Rac) - 6- (Azepan- £IKll sul f anyl ) - 7- chl or o-i soqui nol i ne
coul d be obtained as the hydrochloride as descri bed
for conpound (268) . = O 83 mn (Method B).

e .
O e IO p——
tert- bhwﬂeetd?h@nsdﬁl d|8hlo|?‘lbh1etﬂma€ﬁd'land0 fShﬂIGIN HC! i B®bropanol were stirred

6- Fl uor o- 7 br onpi soqui nol i ne (265
over Right: AMisnevapepalinn watef Wax afded aaé.'wonmﬁedm}t 9% gé@fﬂephloro -6-

e
(Metfat Br ddetected h268)264R1/26601 @81+ n (Met hod B) .

Det ected mass: 337.1 (M+H+). 15 272:
4- Acet yl sul fanyl - pi peri di ne-1-car boxylic acid

269: {FRAd)-ReNdro8s{Siperidin-Agtsdaly-isoquinoline hydrochloride

I\C@:CI

|

@)
N
H

CIH

Starting from 6-Fluoro-7-chloroisoquinoline (263) and 3-Hydroxy-piperidine-1-
carboxylic acid tert-butyl ester (Rac)-7-Chloro-6-(piperidin-3-ylsulfanyl)-isoquinoline
could be obtained as the hydrochloride as described for compound (268). R; = 0.80
min (Method B). Detected mass: 279.1/281.1 (M+H").

270: (Rac)-6-(Azepan-4-ylsulfanyl)-7-chloro-isoquinoline hydrochloride

N S
| NH
N _—
Cl
CIH
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O 2.2 g (19.3 mol ) Potassiumthioacetate and 2.65 ¢
(10 mmol ) 4-Brono-piperidine-1 20 carboxylic acid
wo eooB/ob1ssy|l ester were dissolved in 50 ml of DhEr/apzho7/011165

stirred at 100C vor 4 h. The m xture was taken up in

et hyl acetate and washed with brine. The organic

phases were dried over Sodi ddlsul fate and evapor at ed.

Purification over silica gel (10%to 20% et hyl

acetate in heptane) gave 2.15 g of the expected

iR TN -27chlordi -t hdign LPpEneCt-carboxyli
Stamggi d tgﬁly%ﬁ 3I&elglt4ﬂedm%%8(?g%ggg P@HarEP 007/011165 e
acid teatsbutyl ester(Rac)6-{Azepan-4-ylsulfanyl)-7-chloro-isoquinoline could be

onaif 521 MR AEH UG LRSI 2R5) 5y = i (vt
B). Defetdd prised208 1RG5 3 (M+¢5. 5 mol ) sodi um bor ohydr i de

at O0C after stirring for 2 h at RT all volatiles
were renoved in vacuo and to the residue 5 was added

. n p .

271: (R e Bfletary B BB e laufipdis i bloride, ;g
wi th Sodi um sul fate and evaporation gave 1.78 g of
crude 4- Mercapt o- pi peri di ne-1-carboxylic acid
tert-butyl ester 27\ S
4-(7-Chl oro-isoqui [ sul fhnyl) -

Ig:"_lperi di ne-1-car
boxylic acid tert ef 1Q N ™

SNO O To
1.78 g of crude 4-Mercapto-pi Beri -1-carboxylic
acid tert-butyl egh g (273) were dissolved in 20 m
degassed DMF was added 1.3 g (7.1 mmol) 6-Fluoro-7 15
chl oroi soqui noline (263) and 1.23 m (8.2 nmol) DBU.
After stirring for 90 mn at 80C the solvent was

Startiag droon 8t Eldordiebroatiishopimelineg @66) and 4-hl ydrdwyl-azepre- ¢-carboxylic
., A shed i t.h i ne. Th ani hases were drie
acid e R e rae e Bt io Nt -oFeiior PodnpUne oge be
obtaiféd bS &Rl dfctRibride £9Heséibed %?%bﬁtzzﬁ:uda (288h 4R} 0B Min (Method
1.98 g of "the expected conmpound. 20 275:
B). Detectecbmass: 337 JeMthiD- 4- yI sul f anyl ) - i soqui nol i ne
hydr ochl ori de WO 2008/ 077552 PCT/ EP2007/ 011165 143 O
SNH CH

272: 4-Acetylsulfanyl-piperidine-1-carboxylic acid tert-butyl ester

- S@“%ZJT

2.2 g (19.3 mmol) Potassium thioacetate and 2.65 g (10 mmol) 4-Bromo-piperidine-1-

carboxylic acid tert-butyl ester were dissolved in 50 ml of DMF and stirred at 100°C vor
4 h. The mixture was taken up in ethyl acetate and washed with brine. The organic
phases were dried over Sodium sulfate and evaporated. Purification over silica gel

(10% to 20% ethyl acetate in heptane) gave 2.15 g of the expected compound.

273: 4-Mercapto-piperidine-1-carboxylic acid tert-butyl ester



10

15

20

1.98 g of
4- (7-Chl oro-isoqui nolin-6-ylsul fanyl)-pi peridi ne-1-car
wheooglortssaci d tert-butyl ester (274) were di SBOI/ERZNO7/011165
in7 m dichloromethane and 5 mMl 6N HCl in isopropanol.
5 After 18 h at RT the volatiles were evaporat ed,
wat er was added and |yophililA&€d. 1.85 g of the
expect ed conmpound were obtained. Rt = 0.70 m n (Method
B). Detected nmass: 279.1/281.1 (M+H+). 276:
4- (7-Propyl -isoqui nol i n8-xl sul f@nyl ) - pi peri di ne-1-car
boxyllc acid tert- bgt & O trifluoroacetate O
U'~OF SNFOOF P" my\ (0. nmol )
4- (7-Chl oro-isoquinolin-6-yl sul f =pi peridi ne-1-car
boxylic 15 acid tert-butyl ester (2v4) dissolved in 5
THE and 1m NMP were added 20 (0. 055 mm%}
2.15 @érw%tytsulfawlaa@ewla@el @ﬁm@wllqacg@mmwtm (&R)overe

e
dlssoyﬁgqé 8#?&1?%(?@?%3\%%&%8%& rr?dllg Wm{ﬂ dg%ﬁﬁﬁeoc?r%?gnde at
0°C. dftext stirting fére2 hvatRT all dethtiesiwene remgaed in Vages andto the residue
washed with brine. _The organjc, ﬁhases vvere dri ed_over

as agidad siowly wates and? Syt Biredl) Cithe ariddnanehygigte GExtraction with
f
d'c'*'fﬁﬁtﬂ%%ﬁ%%ﬁ?é@m orlin et o, sypporation gaye, 179 g of crude ¢

Mercaptoypiperidiaet t-cadraxyhcbgid test-lputycested be obt ai ned as
the trifluoroacetate. 277:
6- (Pi peridin-4-ylsul fanyl)-7-propyl -isoquinoline
274: %ﬁr@ﬂm@rsbaain%@?l%b%ﬁﬁ%i&éﬁﬂn%ﬁOcoa?bQMi%ﬁa’i:id tbutyl ester
S N85 ng (107 mol)

4- (7-Propyl -isoqui nolin-6-ylsul fanyl)-piperidi ne-1-car
boxylic acid tert-butyl ester trifluoroacetate (276)
were stirred i A i pCIPrOH for 1 h at RT. After
5 evaporati onNnat 2 added and | yophl lized. 42 ny

of 6-(Piperi d|| -4 anyl ) opy}i soqui nol i ne
hydr ochl ori de wete obtain an (Met hod B).
Detected mass: 287.1 (I\/H-H+) 27
7- Brono- 6- ( pi peridi n-4-yl sul fanyl )-| so%w ol i ne
hydrochloride 10 Br N S NH CH Starting from
6- Fl uor o- 7- br onoi soqui nol i ne (265)
7- Brono- 6- (pi peridi n-4-ylsul fanyl) -

To 1.78 g of crude 4-Mercapto-piperidine-1-carboxylic acid tert-butyl ester (273) were

dissolved in 20 ml degassed DMF was added 1.3 g (7.1 mmol) 6-Fluoro-7-
chloroisoquinoline (263) and 1.23 ml (8.2 mmol) DBU. After stirring for 90 min at 80°C
the solvent was evaporated. The residue was taken up in ethyl acetate and washed
with brine. The organic phases were dried over Sodium sulfate and evaporated.
Purification over silica gel (40% to 60% ethyl acetate in heptane) gave 1.98 g of the

expected compound.

275 7-Chloro-6-(piperidin-4-ylsulfanyl)-isoquinoline hydrochloride
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I soqui noline coul d be obtained as the hydrochl oride as
descri bed for conpound (275). 15 R = 0.26 mn

wQ MsloossB) . Det ected mass: 325.3 (M-H+) . 279: PCT/EP2007/011165
7- Chl or o- 6- (pi peridi n-4-yl met hyl sul fanyl ) -i soqui nol i ne
hydrochloride d NH S CH20 Starting from
6- Fl uor o- 7- chl or oi soqui nol i 143(263) and
4- Br ononet hyl - pi peri di ne-1- carboxylic acid tert-butyl
ester
7- Chl or o- 6- (pi peri di met lyl sul fanyl ) -i soqui nol i ne

ocedur escri bed for

he € ide. Ho 0.78 mn
(Method B). Detected mass: 29371/R95. % (MrH+). 280:
7- Chl or 0o- 6- ( pi peridi n-3-yl net hyl sul'fanyl ) -i soqui nol i ne
hydrochloride 5 NOH S NH CIH Starting from
6- Fl uor o- 7- chl or oi soqui nol i ne (263) and
3- Brononet hyl - pi peridi ne-1- carboxylic acid tert-butyl

ester . L o .
1.98 9-°§:§r‘3 FGhlere-isgsinalinG-yisiany R IREAYIaRy 720Xyl AGH;tRE-buty!
esterﬁ@ﬂ%_ﬁéﬂe 8i8s6REAIINE thiafielbirsthbfetdiRl HHABNIWCSH isopropanol.

escribed for 272, 267, 268 as the hydrochloride. Rt =
After 0875ahRih thewolalleByeroeyapetedasater pes. addesband lyophilized. 1.85

g of thEERERctes Hmaynd gre obtalsd R Pr79In (Vethas Rl Qsfgcted mass:
279. 138t aqM+f)de N Br \ \ S NH 15 CIH Starting from

7- Br ono- 6- chl or oi soqui noli ne (265) and
3- Brononet hyl - pi peridi ne-1- carboxylic acid tert-butyl

276 B aBY gl & Yo PIRSTSINSy Liessolg Ao -y ester
trifluccoatetatee obt ai ned according to the procedures

descri bed for 272, 267, 268 as the 20 hydrochl ori de.

Rt = 0.82 mn (Mthod B). Detected mass: 337.1 (MtH+).

282:

7-Chl or o- 6- j ¢t met hyl sul fanyl ) -i sgqui nolin
e hydr ochf\ 008/ 077552 PCTéEPZOOlz/ 011165 146
N/ d \

S N~/{ FF ©
e

To 200 mg (0.52 mmol) 4-(7-Chloro-isoquinolin-6-yisulfanyl)-piperidine-1-carboxylic
acid tert-butyl ester (274) dissolved in 5 ml THF and 1ml NMP were added 20 mg
(0.055 mmol) Ferric (lll) acetylacetonate. To the red solution 0.3 ml of
propylmagnesium-chloride (2M in THF) were added and 2 min stirred at RT. 1 ml 1N
HCI and 20 ml diethyl ether were added and the organic layer was washed with brine.
The organic phases were dried over Sodium sulfate and evaporated. The residue was
purified by HPLC. 85 mg of 4-(7-Propyl-isoquinolin-6-ylsulfanyl)-piperidine-1-carboxylic

acid tert-butyl ester could be obtained as the trifluoroacetate.

277: 6-(Piperidin4-ylsulfanyl)-7-propyl-isoquinoline hydrochloride
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A Starting from 6-Chl oro-7-chl oroi soqui noline (263)
and 2- Brononet hyl -pyrrolidine-1- carboxylic acid
W0 esoBAObIFEY| ester PCT/EP2007/011165
7-Chl oro-6-(pyrrolidin-2-yl nmethyl sul fanyl)-isoquinolin
e 5 could be obtained according to the procedures
descri bed for 272, 267, 268 144 t he hydrochloride. Rt =
0.85 mn (Method B). Detected mass: 279.1/281.2
(MrH+) . 283:
7- Chl or o- 6- (pyrro

sul fanyl ) -i soqui nol
SYd 10 st ing from
6- Fl uoro-7-chl o b' oline ( and?'{(E
3- Br ononet hyl - py I oA s-cqr boxyic acid
tert-butyl ester
7- Chl oro-6-(pyrrolidin-3-yl nmethyl sul fanyl)-i soqui nol
e could be obtained according to the procedures
descri bed for_ 272, 267, 268 as the 15 hydrochl ori de.
85 mex( 167 mrgel) -(7- Pranyispayinoln=fis Wianyll wiperndige11-oarboxylic acid
tert- bilngég er tgﬁl.?odfo?% ate (27 ) y?rr?e%tﬁyrﬁ ? e l)lplllgg%ldlf%ﬂ h at RT. After

evapbnationotdter ivas d\dideﬂnd lyoph#ized. bBI mg of &(ﬁ’iﬁernﬂnﬂtwﬁmlfanyl)-%
7- Br ono- 6- chlor0|so ui nol i ne é?65

and )
propyigatiRetneRydraghiopre avere-obta &F’ngﬁlqg"f mipdMethod B). Detected
-PuhylHest er
mass%?g?gng‘h6h()pyrrol i di n-3-yl net hyl sul fanyl ) -i soqui nol i ne
WD 2008/ 077552 PCT/ EP2007/ 011165 147 coul d be

ai ned accordi tq. th roced |b d for

278: Jonites- Bpegoins A rany i Sadgplie Py dioctiay

(Met hod B) Det ect ed mass: 323.1/325.2 (N%FH). 285.

4-[7-C h loro-2-(4- nethoxy benzyl )-1-oxo0-1, 2-d ihyd

ro-i soqui nolin-6-yl | f aqyl | Br

pi peri di ne- 1-car bd

\' I NI / O d

7- Chl oro-6-fl uoro- 2-

1-one (264) 4-[7- 10

Chl or o- 2- (4-net ho benzyl ) - 1- oxo- 1, 2- di hydr o-i soqui no

l'in-6- ylsulfanyl]éﬁﬁperidine-l- car boxylic acid

tert-butyl ester could be obtained as described for

conpound (274).

Stam?.g%rﬁ @F@oi@vnﬁbmbuﬁodlumbm {289} 17-Brémb B Pib&MihU-Fsifanyl)-

lsoqumqumecﬁqs%bembé@nea.afxtmewmwmydq agdeasspged hen ¢empound (275).
Ri= 0.98%.‘?\%&88& %V). BEteled mass: 325.3 (M+H").

=]

=]

tert-butyl ester OS NO

zyl )NAH- i1 soqui nol i n-

279: 7-Chloro-6-(piperidin-4-ylmethylsulfanyl)-isoquinoline hydrochloride
Cl
~
NS
S
CIH

Starting from 6-Fluoro-7-chloroisoquinoline (263) and 4-Bromomethyl-piperidine-1-
carboxylic acid tert-butyl ester 7-Chloro-6-(piperidin-4-ylmethylsulfanyl)-isoquinoline
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/I SN NCH d 0188 ng
4-[ 7- Chl or o- 2- (4- net hoxy- benzyl ) - 1- oxo- 1, 2-di hydro-i so
wa@reosobissz2 6- yl sul fanyl ] - pi peridi ne- 1- car boxyl pcT/8R20d7/011165
tert-butyl ester (285) in 2 nm TFA were heated in the
20 mcrowave at 150 C for 1.5 h. After evaporation the
residue is taken up in 1 N A4S and extracted wth
di chl oronet hane and | yophilized. 79 ng of
7- Chl or o- 6- (pi peri di n-4-
couldBes Ubfaiind écedrblin@qwheqirb@eduraeeie%@nbéd I&ﬁ 8 azmeczsa%s the
t he hydrochl ori de. (Met hod %) Det ect ed
hydroghtaside 6% =10.28 min (Mmthpgi B)v@emw 0755 293.1/295.1 (M+H").
PCT/ EP2007/ 011165 148 287:
4-[7-Chl oro- 2- (4- net hoxy- benzyl ) - 1- oxo- 1, 2-di hydro-i so
280: PG HIGHO- eﬂ{f:@esudlrf Qwhbthymm@hlyljhﬁ@qdlncmé)hy(ydolchloa@led
tert-butyl ester OO 11 SN NO C O5 103 ng
4-[7-Chl or o- 2- (4- met hoxy- benzyl ) - 1- oxo- 1, 2- di hydro-iso
qui nol i n-6-yl sul fanyl ] 'plne 1- carboxyllc acid
tert-butyl ester p~ of dichl oronet hane were
treated with 123 oper benzoic acid in tota

di chl or omet hane and washed mﬁ§h o) iunwﬂidrogen
carbonate solution and brine. 10 Atter Jdryi ng over
sodium sul fate all volatiles were evaporated and the
crude product puyrjfied by chromatography 2:1 (ethyl
acetate/Heptane) to obtain 4-[7-Chloro-2-(4-

nethoxy benzyl) - 1- oxo- 1, 2- di hydr o-i soqui nol i ne-6-sul fo

yl]-piperidine-|l-carboxylic acid tert-butyl ester as
Startlag fegmp GpfRlivpeo-£hleroispsiupiggine (263) and 3-Bromomethyl-piperidine-1-

carboé(y@yg dCiﬁFt %I%t@?'@qléros-gl—(hﬂi%dk %W&n%@ﬂ}'l’é%@dyﬂ i$6§Ainoline

could be obtained according to the procedures described for 272, 267, 268 as the
hydrochloride. R; = 0.75 min (Method B). Detected mass: 293.1/295.1 (M+H").

281: 7-Bromo-6-(piperidin-3-ylmethylsulfanyl)-isoquinoline hydrochloride

CIH

Starting from 7-Bromo-6-chloroisoquinoline (265) and 3-Bromomethyl-piperidine-1-
carboxylic acid tert-butyl ester 7-Bromo-6-(piperidin-3-ylmethylsulfanyl)-isoquinoline
could be obtained according to the procedures described for 272, 267, 268 as the
hydrochloride. R; = 0.82 min (Method B). Detected mass: 337.1 (M+H").

282: 7-Chloro-6-(pyrrolidin-2-ylmethylsulfanyl)-isoquinoline hydrochloride
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190 ng 4-[7-Ch
| or o- 2- (4- nmet hoxy- benzyl ) - 1- oxo- 1, 2- di hydr o-i soqui nol i
woee8/31551 onyl | - 20 pi peri di ne-1-carboxyl i c acPOI/EP2007/011165

tert-butyl ester (287) were dissolved in 2 m of TFA

and heated in a mcrowave at 150 C for 50 min in

total. After evaporation thd4Bi xture was dissolved in

1 N HC and extracted with dichl oronet hane and

| yophilized. 58 ng of 7-

Chl or o- 6- (pi peri di ne

coul d be obtai nedN&§ t

(Method B). Detectled 027. 1/ 329~ ( MrH+) . WO

2008/ 077552 PCT/ EP280 149 p89:

4-[7-Chl or o- 2- (4- net hoxy-benzy% - <1, 2-di hydro-i so

gui nol i ne-6-sul finyl]- piperidine-1-carboxylic acid

tert-butyl ester /0 11 SN zLN-030 C 0O5 206 ng

4-[7-C

hl or o- 2- (4- net hoxy- benzyl ) - 1- oxo- 1, 2- di hydr o-i soqui nol

. ! . . Lhaya/ ki i L4
Strip gy RS o BlASH e oy Prametidhylpyroiine.
carbaxybaaeid tertthutgi3esigr ilHbo-6pytelidividylmgthylsuiany)-isoquinoline

The ni diJuted with dighl
could i aftaiat fedBiing forthamubtsdst shnatholTin 1S 7,68 as the
hydrdehidiRie. F) =A8.88mif\f (MetBo@\BY! Detstitednsallst are. ap81.2 (M+H*).

vol atil es were evaporated and the crude product
purified by chromatography 2:1 (ethyl acetate/Heptane)

. a - N - - . . . .
263: PR BRI B nenyisoopinolne fucroards, ¢
nyl ] - pi peri di ne-1-carboxylic acid tert-butyl ester as
an off white solid. 15 290:
7-Ch|oro-6-(piperiﬁ' |
-one hydrochl ori de

nyd|) - 2H-i soqui nol i n-1 -one
drochloride. Rt = 0.81 mn

'ﬁyl)-ZFLisoquinolin-l
NacC CH 0 180 ng
4-[7-Chl oro- 2- (4- Aebedzy| - 0X0- 1, 2-di hydro-i so
qui nol i ne- 6-sul fi nyl 20"pi pePi di ne=Ty car boxyl i c acid
tert-butyl ester (289) were dissol\Ved isn 2 m of TFA
and heated in a nicréwave at 150 C{\gf 40 min in
total. After evaporation the m xture was dissolved in
1 N HCl and extracted with dichloronethane and

Startiof T CoF gi i REninRliner767) 2nd BERIABEL-PYrghiine-1-
carbdx@li¢ dciteA @y Nede?-GRBro-6-(pyrrolidin-3-yimethylsulfanyl)-isoquinoline
could be obtained according to the procedures described for 272, 267, 268 as the
hydrochloride. R; = 0.87 min (Method B). Detected mass: 279.1/281.2 (M+H").

284: 7-Bromo-6-(pyrrolidin-3-ylmethylsulfanyl)-isoquinoline hydrochloride

Starting from 7-Bromo-6-chloroisoquinoline (265) and 3-Bromomethyl-pyrrolidine-1-
carboxylic acid tert-butyl ester 7-Bromo-6-(pyrrolidin-3-ylmethylsulfanyl)-isoquinoline
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hydrochloride. Rt = 0.78 mn (Method B). Detected
mass: 311.1/313.1 (M-H+). WD 2008/ 077552
woeIBAPASD7/ 011165 150 291: PCT/EP2007/011165
7-Chloro-6-((S)-1-ethyl-pyrrolidin-3-ylsul fanyl)-isoqu
i noline hydrochloride CIH NCa/ NC 5 To 36 ny
(0.12 mmol) 147
7-Chl oro-6-((S)-pyrrolidin-3-ylsul fanyl)-isoquinoline
hydrochl oride (268) in 4 mM THE was added (0.12 nmol)

cou|d&$@baiaﬁeéw§@ccﬂraﬁmglt@éltharq)rob@d@éamésbﬂb@@y&rzm 26751288 as the
mml/(()bgand stirred over ght. After f||trat|on

hyerrChmﬁdet e =r an@dbﬂ%tbaﬁcﬁ)apﬁéﬁﬁt@%@asés|3§§e1/§’@1§2 (M+H").
purified by preparative HPLC (Method A) to obtain
7-Chloro-6-((S)-1-ethyl-pyrrolidin-3-ylsul fanyl)-isoqu
285: 4piGHlercag- (ﬂhﬁetlﬁxylbe‘dzyt)rﬂaz@ﬂaz-elhyﬂln@-lsﬂmﬁrhcbIRﬂG -ylsulfanyl]-
trifluoroacetate was dissolved in 6 N HC
piperidingsd isuexylicand terkputyA€ster Final | yophi | | zat| on gave
12 ng of the title conpound as the hydrochloride Rt =
0.71 mn (Method B). Detected mass: 293.1/295.1
(MtH+) . The conpounds described in th 1 owi @g tabl e
' i scri bed

151 o , ‘ UOoTA O 0O@Ll” CO
~r. X Z TUOCCDO 0

T~C-LcisEa) :3t7]L) 8mu cy o 53 > 0\U1

QC COQ,Lnl1-~-NVn I~QWh U OoJ~mmmm NN +
r e rr-rr

Starting from 7-Chloro-6-fluoro-2-(4-methoxy-benzyl)-2H-isoquinolin-1-one (264) 4-[7-
Chloro-2-(4-methoxy-benzyl)-1-oxo-1,2-dihydro-isoquinolin-6-ylsulfanyl]-piperidine-1-
carboxylic acid tert-butyl ester could be obtained as described for compound (274).

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

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

Cl

CH

188 mg 4-[7-Chloro-2-(4-methoxy-benzyl)-1-oxo-1,2-dihydro-isoquinolin-6-ylsulfanyl]-
piperidine-1-carboxylic acid tert-butyl ester (285) in 2 ml TFA were heated in the
microwave at 150 °C for 1.5 h. After evaporation the residue is taken up in 1N HCIl and
extracted with dichloromethane and lyophilized. 79 mg of 7-Chloro-6-(piperidin-4-
ylsulfanyl)-2H-isoquinolin-1-one could be obtained as the hydrochloride. R; = 0.93 min
(Method B). Detected mass: 295.1/297.1 (M+H").
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287: 4-{7-Chloro-2-(4-methoxy-benzyl)-1-oxo-1,2-dihydro-isoquinoline-6-sulfonyl]-
piperidine-1-carboxylic acid tert-butyl ester

O
[l

geVee (VRS

Cl

103 mg 4-[7-Chloro-2-(4-methoxy-benzyl)-1-oxo-1,2-dihydro-isoquinolin-6-ylsulfanyl]-
piperidine-1-carboxylic acid tert-butyl ester (285) in 2 ml of dichloromethane were
treated with 123 mg m-Chloroperbenzoic acid in total over 2 h. The mixture was diluted
with dichloromethane and washed with sodium hydrogen carbonate solution and brine.
After drying over sodium sulfate all volatiles were evaporated and the crude product
purified by chromatography 2:1 (ethyl acetate/Heptane) to obtain 4-[7-Chloro-2-(4-
methoxy-benzyl)-1-oxo-1,2-dihydro-isoquinoline-6-sulfonyl}-piperidine-1-carboxylic acid

tert-butyl ester as an off white solid.

288: 7-Chloro-6-(piperidine-4-sulfonyl)-2H-isoquinolin-1-one hydrochloride

I
S N
o
N
cl

Cl
O

190 mg 4-[7-Chloro-2-(4-methoxy-benzyl)-1-oxo-1,2-dihydro-isoquinoline-6-sulfonyl]-
piperidine-1-carboxylic acid tert-butyl ester (287) were dissolved in 2 ml of TFA and
heated in a microwave at 150 °C for 50 min in total. After evaporation the mixture was
dissolved in 1 N HCI und extracted with dichloromethane and lyophilized. 58 mg of 7-
Chloro-6-(piperidine-4-sulfonyl)-2H-isoquinolin-1-one could be obtained as the
hydrochloride. R; = 0.81 min (Method B). Detected mass: 327.1/329.1 (M+H").
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289: 4-[7-Chloro-2-(4-methoxy-benzyl)-1-0x0-1,2-dihydro-isoquinoline-6-sulfinyl}-
piperidine-1-carboxylic acid tert-butyl ester

/O©V~/ s@NJ{) <

206 mg 4-[7-Chloro-2-(4-methoxy-benzyl)-1-oxo-1,2-dihydro-isoquinolin-6-ylsulfanyl]-
piperidine-1-carboxylic acid tert-butyl ester (285) in 6 ml of dichloromethane were
treated with 83 mg m-Chloroperbenzoic acid over 2 h. The mixture was diluted with
dichloromethane and washed with sodium hydrogen carbonate solution and brine.
After drying over sodium sulfate all volatiles were evaporated and the crude product
purified by chromatography 2:1 (ethyl acetate/Heptane) to obtain 4-[7-Chloro-2-(4-
methoxy-benzyl)-1-oxo-1,2-dihydro-isoquinoline-6-sulfinyl]-piperidine-1-carboxylic acid

tert-butyl ester as an off white solid.

290: 7-Chloro-6-(piperidine-4-sulfinyl)-2H-isoquinolin-1-one hydrochloride

0
N
Cl CcH

180 mg 4-[7-Chloro-2-(4-methoxy-benzyl)-1-ox0-1,2-dihydro-isoquinoline-6-sulfinyl]-
piperidine-1-carboxylic acid tert-butyl ester (289) were dissolved in 2 ml of TFA and
heated in a microwave at 150 °C for 40 min in total. After evaporation the mixture was
dissolved in 1 N HCI und extracted with dichloromethane and lyophilized. 58 mg of 7-
Chloro-6-(piperidine-4-sulfinyl)-2H-isoquinolin-1-one could be obtained as the
hydrochloride. R = 0.78 min (Method B). Detected mass: 311.1/313.1 (M+H™).
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291: 7-Chloro-6-((S)-1-ethyl-pyrrolidin-3-ylsulfanyl)-isoquinoline hydrochloride

X s\O CIH
(DO
= cl N—

To 36 mg (0.12 mmol) 7-Chloro-6-((S)-pyrrolidin-3-ylsulfanyl)-isoquinoline
hydrochloride (268) in 4 ml THF was added (0.12 mmol) acetaldehyde and 104 mg
MP-Cyano borohydride resin (2.3 mmol/g) and stirred over night. After filtration from
the resin and evaporation the residue was purified by preparative HPLC (Method A) to
obtain 7-Chloro-6-((S)-1-ethyl-pyrrolidin-3-ylsulfanyl)-isoquinoline as the
trifluoroacetate. The obtained trifluoroacetate was dissolved in 6 N HCI in isopropanol
and evaporated. Final lyophilization gave 12 mg of the title compound as the
hydrochloride R = 0.71 min (Method B). Detected mass: 293.1/295.1 (M+H™).

The compounds described in the following table were obtained in an analogous
fashion as described for 291 (Table 7).
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Determination of Rho kinase inhibition

To measure Rho-kinase inhibition, IC5(q values were determined according to the

following protocol:

Active human recombinant ROCK |l (N-terminal His6-tagged recombinant human
ROCK-II residues 11-552) was purchased from Upstate Ltd., Dundee, UK. The peptide
substrate, Fluorescein-AKRRRLSSLRA-COOH, was obtained from JPT Peptide
Technologies, Berlin, Germany. Adenosine-5'-triphosphate (ATP), bovine serum
albumine (BSA), dimethylsulphoxide (DMSO), 4-(2-Hydroxyethyl)piperazine-1-
ethanesulfonic acid (Hepes), Brij-35 and dithiothreitol (DTT) were purchased from
Sigma-Aldrich, Munich, Germany. Tris(hydroxymethyl)-aminomethane (Tris),
magnesium chloride, NaOH, 1M HCI and EDTA were obtained from Merck
Biosciences, Darmstadt, Germany. "Complete" protease inhibitor was from Roche
Diagnostics, Mannheim, Germany.

Test compounds were diluted to the appropriate concentrations in buffer 1 (25 mM
Tris-HCI, pH 7.4, 5 mM MgCl,, 2 mM DTT, 0.02 % (w/v) BSA and 3 % DMSO). The
ROCK Il enzyme was diluted to a concentration of 100 ng/ml in buffer 2 (256 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 yM and 120 puM, respectively, in the buffer
2. Two pl of the compound solution were mixed with 2 pl of the diluted enzyme in a
384-well small volume microtiter plate (Greiner, Bio-One, Frickenhausen, Germany),
and the kinase reaction was initiated by addition of 2 pl of the solution containing
peptide substrate and ATP. After 60 min incubation at 32 °C, the reaction was stopped
by addition of 20 pl of a solution containing 100 mM Hepes-NaOH, pH 7.4, 0.015 %
(v/v) Brij-35, 45 mM EDTA and 0.227 % chip coating reagent 1 (Caliper Lifescience
Inc, Hopkinton, MA). Phosphorylation of the substrate peptide was then detected on a
Caliper 3000 instrument essentially as described by Pommereau et al (J. Biomol.
Screening 9(5), 409-416, 2004). Separation conditions were as follows: Pressure -1.3
psi, upstream voltage -1562 V, downstream voltage -500 V, sample sip time 200 ms.
Positive controls (buffer 1 instead of compound) and negative controls (buffer 1 instead

of compound and buffer 2 instead of ROCK Il) were run in parallel on each plate.
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PCT/ EP2007/ 011165 191 Determ nation of Rho ki nase
i nhibition To neasure Rho-kinase inhibition, 1C50
val ues were determnined accorl®ng to the follow ng
protocol: 5 Active human reconbi nant ROCK ||
(N-term nal His6-tagged reconbi nant human ROCK-1 |

The foR&WRESSTodlicRROMPEInNd e taded IPsailRELaY Dyliding the respective
Dundee, UK. The peptide substrate,

form fgalirdsee basekeRIned #nindbe-examples descreed pbone apd the following

. .Peptid Technol ogi es, Berlin, Germany.
aCtW'i%%W&%Hé@%suj?&'i phosphat e (ATP), bovine serum 10
al bum ne (BSA), dinethyl suiphoxide (DVSO),

4- (2- Hydroxyet hyl ) pi perazine-1- ethanesyl fonic acid

Conpasnsls) pIOS0 j - 35 and CeMRPEDEr PGS0 (DTT) were

No. purchased from| Si gmaNél drich,| Munich, Germany.
Tri s( hydr oxynet|hyl ) -lam nonet hane (Tris), nmagnesi um

99 chl oride++NaCH,| 1 M|M@6 and EOTA+~¥were oltai ned from

166M3”k ++++ 248 ++++

169 ++++ 249 +++++

195 ++++ 251 ++++

196 +++++ 253 ++++

199 +4++++ 259 +++++

207 +++++ 269 +++++

213 ++++ 271 +++++

215 ++++ 277 +++++

218 +H+++ 279 ++++

220 ++4+4++ 286 +++++

226 +4+4+++ 288 +++++

234 ++++ 290 ++++

236 FH+++

243 +++++

The given activity is denoted as the negative decadal logarithm of the ICgq (pIC5g() as

follows:

+: plC50 <3.0
++! 3.0<plCg0<4.0
+++ 40<plCs50<5.0
++4 5.0<plCsp9 <6.0

4+ 6.0 < plCsq
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Bi osci ences, Darnstadt, Germany. "Conplete" protease
i nhibitor was from Roche 15 Di agnostics, Mannhei m

w@008@mss2 Test conpounds were diluted to the PCI/EP2007/011165

appropriate concentrations in buffer 1 (25 nmM
Tris-HCl, pH 7.4, 5 nM MgC12, 2 nM DTT, 0.02 % (W V)
BSA and 3 % DVMSO). The ROCH98I enzyne was diluted to
a concentration of 100 ng/m in buffer 2 (25 nM Tri s-
HCl, pH 7.4, 5 M MyC12, 2 mM DTT and 0. 02 % (w V)
ClainBSA) . The peptide substrate 20.and ATP were diluted to
concentrations of 3 pMand 120 NM respectively, in
the buffer 2. Two pl of the conmpound sol ution were

MipX N f iluted enzynme in a 384-well
1. sr/r\a(%ﬂn%'fjﬁ%éfme% Pawjpl ate (Geiner, Bio-One,
Fri ckenhausen, Ger rmny), and the kinase reaction was

initiated by addition of 2 pl of the solution
i ni i d8 s TP. After 60 mn

i ncubati on atR

addi tion of 20 'ﬂhng 100 nmM
Hepes- NaCH, pH 7y 4 r]-85, 45 nM EDTA
and 0. 227 % chi p et I g H Cal i per

Li f esci ence |Inc, K/A) por yl ati on of

the substrate peptﬁﬂe MB? then det ected’ gn a Cal i per
3000 instrument essentially as described by Pormer eau
et al (J. Bionol. Screening 9(5), 409-416, 2004).
Separation conditions were as follows: Pressure -1.3
whergo psi, upstream voltage -1562 V, downstream vol tage
nple sip tine 200 ns. Positive controls
R1'56£q$Hé?¢iﬂ2nstead of conpound) and negative controls
(buffer 1 instead of conpound and buffer 2 instead of
ROCK I'l) were run in parallel on each plate. WO
Ro is2 (80761562 (PHUGIRRYDN7/ 011165 192 The fol | owi ng
product s/ conpounds were tested in said assay by using
the respective form(salt or free base) obtained as
Rai in the exanpl es descri bed above and the follow ng
3®activities were measured. Compound pl C50 Conpound
H PICS0 No. No. 99 ++++ 246 ++++ 166 ++++ 248 ++++
' 169 ++++ 249 +++++ 195 ++++ 251 ++++ 196 +++++ 253
habgeﬁ++ 199 +++++ 259 +++++ 207 +++++ 269 +++++ 213
71 +++++ 215 ++++ 277 +++++ 218 +++++ 279 ++++
(Cq CZ@QHW +++ 286 +++++

(C1-Cg)alkylene-R’,
OH,

O-R”,

NHo,

NHR”,

NR"R” or
NH-C(O)-R”;

Rgis
H,
halogen,

hydroxy,
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226 +++++ 288 +++++ 234 ++++ 290 ++++ 236 +++++ 243
+++++ 5 The given activity is denoted as the negative

wae@anaiss2 ogarithm of the 1C50 (pl C50) as f ol POWEBP2007/011165

plC50 <_ 3.0 10 ++: 3.0<_pl C50<4.0 +++

4.0<_pl C50<5.0 ++++: 5.0<_ plC50 < 6.0 +++++: 6.0<_

pl C50 WD 2008/ 077552 PCT/ EP2®37/ 011165 193 dains 1.

A conpound of the formula (1) RA RS R3 L MNRs N~ R

7 RLR8B (R2) nb5 (1) wherein RLis H OH or NH2; 10
CN, R2 is H halogen or (Cl-C6)alkyl; R3 is H halogen,

15 (Cl1-C6) al kyl, (Cl-C6)al kylene-R, OH OR', NH2,
(C1-Coalyk', NR'R' or NHC(O-R';

R’,
(C1-Cg)alkylene-R’;

Rgis

H,

halogen,

CN,

NO2,

(C1-Ce)alkyl,

(Co-Cg)alkenyl,

R,
(C1-Cg)alkylene-(Cg-C1g)aryl,
(C1q -C6)alkehylene-(CG-C1 p)aryl,
(C1-Cg)alkylene-(Cs-C1p)heterocyclyl,
CH(OH)-(C1-Cg)alkyl,

NH»,

NH-R’,

NH-SO2H,
NH-SO2-(C1-Cg)alkyl,
NH-SO2-R’,
NH-C(O)-(C1-Cg)alkyl,
NH-C(O)-R’,
C(O)N[(C1-Cg)alkyl]2,
C(O)OH, or
C(0)O-(C1-Cg)alkyl;

Rg is
H;
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R4 is 25 H hal ogen, hydroxy, WO 2008/ 077552
PCT/ EP2007/ 011165 194 CN, (Cl-C6)al kyl, R

wQ as@g)sat kyl ene-R ; 5 R5 is H, hal ogen, CN:’C"I]/EPN(DZ/OIIMS

(Cl1-C6)al kyl, (C2-C6)alkenyl, R, (CL
- C6) al kyl ene-(C6-C 10)aryl, 15 (C1
- C6) al kenyl ene- (C6-C 10) aryl195
(C1l- Co6) al kyl ene- (C5- C10) heterocyclyl, CH(OH-(C
1-06)al kyl, NH2, NHR, 20 NH SO2H,
R, NH S02-(Cl-C6)al kyl, NHS02-R,
NH C(O-(Cl-C6)al kyl, NHC(O-R, 25
(C1-Gg)afmyl( C1-CB)al kyl ]2, C(OOH, or C(O O (Cl-Cs)alkyl;
R6 is 30 H WD 2008/ 077552 PCT/ EP2007/011165 195
(C1-Cg)alkylene-R’,
(C1-Cg)alkylene-O-(C1-Cg)alkyl,
(C1-Cg)alkylene-O-R’,
(C1-Cg)alkylene-CH[R’]2,
(C1-Cg)alkylene-C(O)-R’,
(C1-Cg)alkylene-C(O)NHo,
(C1-Cg)alkylene-C(O)NH-R’,
(Cq-Cg)alkylene-C(O)NH-(C 1-Cg)alkyl,
(Cq-Cp)alkylene-C(O)N[(C1-Cg)alkyl]2,
(C1-Cg)alkylene-C(O)N[R]2:
(C1-Cg)alkylene-C(O)O-(C1-Cg)alkyl,
C(0)O-(C1-Cg)alkyl,
C(O)OR,
C(O)(C1-Ceg)alkyl,
C(O)R,
C(O)NH-(C1-Cg)alkyl,
C(O)NHR’,
C(O)N[(C1-Cg)alkyl]R’
C(O)N[(C1-Cg)alkyl]2,
C(0)-(C1-Cg)alkylene-R’,

C(O)O(C1-Cpg)alkylene-R’;

R7 is

H,
halogen,
CN,
NOo,
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R, (CL-C8)al kyl, (Cil-C6)alkylene-R, (C1
-C6) al kyl ene-O- (C 1-C6) al kyl, 5 (Cl-C6)al kyl ene-O-R ,
W@ asaCEal kyl ene-C H [R 12, (Cl - C6) al kyl enePCX/€P20R7/911165
(Cl-Co) al kyl ene-C(O NH2, (C1 -C6)al kylene-C(O) N
HR, 10 (Cl-C6)al kyl ene-C(O NH (C1-C6)al kyl, (C1
-C6) al kyl ene-C(O N (C 1-Col&6kyl]2, (C1
-C6) al kylene-C (O N[R]2; (C1 -C6)al kylene-C(O O (C
1-C6)al kyl, C(OO (Cl-C6)alkyl, 15 C(OOCR,

(01_%) C1-C)al kyl, C(OR, O(O NH (CL-C8)alkyl,
ORHR , 20 C(O N[ (Cl-08)al kyl | R

o-(ng)g[kQQl- Co)alkyl]2, C(O-(C1 -Co6)al kylene-R,
OC1-Co6)alkylene-R; 25 R7 is H, halogen, CN,
(Co-C¥)alkeil, 2008/ 077552 PCT/ EP2007/ 011165 196

(C1-C6)al kyl, O(C 1-Co)al kyl, (C2-C6)alkenyl, R, 5
R, (C1 -cC6)al kenyl ene-(C6-C 10)aryl, (Cl1-C6)alkylene-R,

(C1-CRaRehy el iR oy,
(C1-Cg)alkylene-R’,
CH(OH)-(C1-Cg)alkyl,
NHo,

NH-R’,

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

S0O2-NH»,

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

Rg is H, halogen or (C1-Cg)alkyl;
nis 1,2, 3or4,
mis1,2,3,4o0r5; and

Lis S(CH2)p, S(O)(CH2)p, SO2(CH2)p, NH(CHz)p, N(C1-Ce)alkyl-(CHz2)p, N(Cs-
Cs)cycloalkyl-(CHz)p, N[CO(C1-Cs)alkyl]-(CH>)p or N[(C1-C3)alkylene-R']-(CH2)p;

pis0, 1,2, 3, or4;
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NH2, NHR, 10 NH SO2H, NH S02-(Cl-Cs)al kyl,
NH S02-R, S02-NH2, S02-NHR , 15
wolkbogOD)s5f CL- C6) al kyl, NHC(O-R, C(O N (C PCI/EP2007/011165

1-C6)alkyl]2, C(OOH or C(OO(Cl-C6)alkyl; 20 R8

is H halogen or (Cl-C6)al kyl; nisl, 2,30r4; 25 mis

1, 2, 3,4 0or 5 and L is S(@82)p, S(O (CH2)p,

S02(CH2) p, NH(CH2) p, N(C1-C6)al kyl -(CH2) p, N(C3-

C6) cycl oal kyl - (CH2) p, N CO(C1-C6)al kyl]-(CH2)p or
Wheré\l[,(Cl C3)al kylene-R ]-(CH)p; 30 pis O, 1, 2, 3, or

© WD 2008/ 077552 PCT/ EP2007/ 011165 197 wherein R

R is | s (C3-C8)cycloal kyl, (C5-C 10)heterocyclyl, 5

SRR 1 ¥ 1o e oM ) (5
cod@EHaEre S (i) o (C T
(Co- g\@é&; lR);yland Ry are independently of each other
R” is

(C3-Cg)cycloalkyl,

(Cs-C10)heterocyclyl,

(Ce-C1p)aryl,

(C1-Cg)alkyl,

(C1-Cg)alkylene-R’,

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

(C4-Cg)alkylene-O-R’, or

(C1-Ce)alkylene-NRyRy; and

wherein Ry and Ry are independently of each other

(C1-Ce)alkyl,

(Cs5-C10g)heterocyclyl,

(Ce-C10)anyl,

(C1-C4)alkylene-(Cs-C1p)heterocyclyl,
(C1-C4)alkylene-(Cg-C1p)aryl,

(C1-C4)alkylene-NH(C1-Cg)alkyl,

(C1-C4)alkylene-N[(C1-Cg)alkyl]2,
(C1-Cyq)alkylene-N[(Cg-C10)aryl]2, or
(C1-C4)alkylene-N[(C5-C1g)heterocyclyl]o;

wherein in residues R4, R5, Rg, R7 and Rg alkyl, alkylene or cycloalkyl can optionally

be substituted one or more times by OH, OCH3, COOH, COOCH3, NH2, NHCH3,
N(CH3)2, CONH2, CONHCH3 or CON(CH3)3 -
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(C5-C 10) heterocyclyl, (C6-ClO)aryl, 20 (C1
-C4) al kyl ene- (C5-C 10) heterocyclyl, (Cl1
wo G¥bpalisyt ene- (C6-C 10)aryl, (Cl -4)al kyl enepdd/EP{0€7/011165

1-C6) al kyl, (Ci1-C4)al kyl ene-N (C1-C6)al kyl] 2,

(C1-C4)al kyl ene- N[ (C6-C10)aryl ]2, or 25 (C1

-C4) al kyl ene- N[ (C5-C 10) het d98cycl yl]2; wherein in

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

cycl oal kyl can optionally be substituted one or nore

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

CONH2, CONHCH3 or CON(CH3)2; WD 2008/ 077552
whergigTn Fesidogs RpltodRg allgs onalieyéane can pptioralyarsubsiiteed one or

al kyl or al kyl ene can optionally be substituted one or
morefimnes by RaPgeN; hal ogen; 5 wherein in residues R3 to R8

(C6-C10)aryl and (C5-C10) heterocyclyl are

unsubstituted or substituted one or nore tinmes by
whersiniit a@éndugs e Ry dEheOqepatyyand €¢Ceal gg)heteroryelylcaren,

OH, N2, N3, CN, C(O-(Cl-Co)al kyl, C(O-(C1-Co)aryl,
unsubibﬂﬂed@@@(@‘ﬁhttﬁ?dloml qr mnmemmmb@ gedupgl independently

R e N T o
Cooﬁc}fc@g ‘%) g g{ﬂ%@f&@ E‘m‘ £o)plsy GONGGpralkyllz

(C3- d@gxgém&w)f @%HWZ %%kl enQ%ﬂ(c @Jsjgﬁib@n@!NHz
(Cq C%N[y( @%@Hkaé;ia&yl Qdméﬁmbhwr\l[g%(ghﬂ@ba &ylCg)alkenyl,

) al kyl , "S02

C bl C GL(OH)@ «Ck)alRy! BByH] 302-NH
oGO GOS8 o

SOzmHK@i}ﬂd)ﬁlky@QQWM -ClhaBodlo( Go-(Ca e} @rayiyl; SO- (C1 -Cg)alkyl, SO2-
NH SO02- ( C5- C10) het erocycl yl, N(CL-

(C1 Q@P&YkﬁOE(NB)C il(CayGp)alkyll2.

cOrz B Ed sinka BUEs Loz, NesOnGurpaio
e BTS2 D, O (& € a2

s S SR o 5270 D SR yqpeerro
Cﬁ)a'%&@%“ﬁﬁ@éﬁ%¢§‘1®L§§W§“§§?@?‘?‘ﬁ?”"&é B hree

N PR R ELABTTI (& Gl kyl - o, O

(Ce- mm)aﬂqu&)ﬁt:@dﬂkylﬁhecc%@ex ebéwl IC2(CS@aryl,COH,
(O O (Cl 25 ©8)al ky

O- (01@6)%)@”@5/4%@4@4@& (O@)@thbwetemcvclyl

C1- C6) al kyl ene- O ( C6- C10) ar
(C1-Cp)pisy a5 e ecenxch) af OHC1-Colalkylene-(Cs-Cg)heterocyclyl,
wherein the (Cg-C1q)aryl or (C5-C1g)heterocyclyl may be substituted one to three
times by a group independently selected from halogen, OH, NO2, CN, O-(C1-Cg)alkyl,
(C1-Cg)alkyl, NHo, NH(C1-Cg)alkyl, N[(C1-Cg)alkyl]2, SO2CH3, COOH, C(O)O-(C1-
Cg)alkyl, CONH2, (C1-Cg)alkylene-O-(C1-Cg)alkyl, (C1-Cg)alkylene-O-(Cg-C1p)aryl,
or O-(C1-Cg)alkylene-(Cg-C1q)aryl;
or wherein (Cg-Cqg)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;



or wherein (C6-Cl O)aryl is vicinally substituted by a
O (Cl-A) al kyl ene-O group whereby a 5-8-nenbered ring
w0 20080rTezl t oget her with the carbon atons the PRYBRI07/011165
atons are attached to; WD 2008/ 077552
PCT/ EP2007/ 011165 199 and wherein aryl or
het erocycl yl substituents ofl98C6-Cl0)aryl and (C5-C
10) het erocyclyl groups may not be further substituted
by an aryl or heterocyclyl containing group; or their
and vﬂ{eﬁéﬁloé@PHPﬁét%r@éWefP sub3tituensy bﬁ(de?C%EéWﬂéﬁd (Chsg J(fjp)heterocyclyl
phar maceutically acceptabl e salts. "2. "A conpound of
groupsahayinat be)YfuaReosehsiguted ) an ainyl orWetereicycliRlcorttaidimngroup;
is characterized by the fornula (I1) RA RS R3 L M
NRs N~ RHR7 (R) n 10 8 (Il) 3. A conpound of

or P ST b S0l Bl L RS P et ol
5 accepthblessalfs- OH R8 (R2) n 15 (I111) 4. A conpound of

formula (1) according to claim1 or claim3, wherein
Rl is OH and is characterized by the formula (111")

R " . .
> SRR 057 ® Sl et GH anoe
chara%f&&re@!&@tﬁeofo?ﬂnﬁid"’gﬁ wherein Rl is NH2. 6. A conpound

according to one of clains 1 to 5 wherein R3 is H,

hal ogen, (Cl-C4)al kylene-R, OR' or NHR'.

R4 Rs
R. L m
INF
I NR,
N
R7 R
H R8 (R, )n

10 )
3. A compound of formula (1) according to claim 1, wherein Rq is OH, and is
characterized by the formula (I1I)
R4 Rjs
R. L m
3NF
NR,
NX
Ry
OH R (Rz)
15 8 (i)
4. A compound of formula (l) according to claim 1 or claim 3, wherein R4 is OH

and is characterized by the formuia (l11°)

R4 R5
R.3 _ L m
NR,
HN R
7 R,)
(0) R8 n

N’
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5 7. A conpound according to one of clains 1 to 6,
wherein R3 is Hor NHR'. 8. A conpound according to
wop@sof7sstains 1 to 7, wherein R3 is H; PCT/EP2007/011165

NH- ( C5- C6) het erocycl yl, or NH phenyl. 10 9. A conpound
according to one of clainms 1 to 8 wherein R3 is H
10. A conpound according to20@ of clainms 1 to 9,
wherein R8 is H, halogen or (Cl- C4)al kyl. 15 11. A
compound according to one of clainms 1 to 10, wherein

5. R édmpourd achrd'fR% W ElaiM \ﬁh@béln RliZis MH5onpound
accordl ng to one cl ai ns to 11, wheréin R8 is H.
20 13. A conpound according to one of clainms 1 to 12,
wherein R4 is H hal ogen or (CL-C6)al kyl, 14.
&ﬁ%’ﬂﬁ@u'&‘é @6?@1"@'&9 tooneof sl I’V'@%f eerRB\Aﬁé'F dialogen,

s H, hal 5 (Cl-C4)al kyl. 15. A conpound
(C1- cgé}@hﬁy!ﬁ%ﬂt éggﬁ @H aims 1 to 14, wherein R4 is H.
16. A compound according to one of clainms 1 to 15,
wherein R5 is H, halogen, CN, 30 (C1-0C6)alkyl,

7. ( Wcéﬁg)abh@ﬁ)tbordﬁ’lg td\bhé Sb clalids ar ool 6 avherein R3 is H or NHR”.
(Cl-Co6)al kyl ene-R . WD 2008/ 077552 PCT/ EP2007/ 011165

201 17. A conmpound accord| ng to one of clainms 1 to 16,
8. r%?g&ﬁ%%pcﬂﬁg&{ _c%fréi;i?{qa},yrllérein R3is H;
I e- 18, compound accordi ng to one of
NH- (éﬁgﬁcﬁé% éo(yéig‘; mﬂ'sﬁﬁ“ 5 is H halogen, 5

(Cl-Co6) al kyl, (C2-C6)al kenyl, (C6-Cl0)aryl,
NH ( C6- C10) aryl, (Cl1-C2)al kyl-(C6- Cl0)aryl or
9. (@BSedrhppird acoardyng tcldne Af claips unid & ocleereimBatis Hine of
clainms 1 to 18, wherein R5 is H, hal ogen,
(C1- Co) al kyl, (C2 Co6) al kenyl , (C6-C10)aryl, or

C10) het er oar 10 20 0 d accor
10 {fGoM i PS4 338k 15 8n Br QPR IPR U RSEH Al fyfBfen or o1
C4)aﬁg vi nyl, phenyl thienyl, or pyrldyl 21. A
npound accordlng to one of clalns 1 to 20, wherein
R5 is H halogen, 15 nethyl, or ethyl. 22. A conpound
according to one of clainms 1 to 21, wherein R5 is H.
11. 23 compoupd agdomiingtaldng of olaime 1oto 10, aviverein Rg is 61, Cl, F, methyl
wherein R7 is H, halogen, CN, 20 (C1l-0C6)alkyl,
or ettgl(C1- C6) al kyl, (C2-C6)al kenyl, R or (Cl-C9)alkyl ene-

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

13. A compound according to one of claims 1 to 12, wherein R4 is H, halogen or

(C1-Cg)alkyl.

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

(C1-Cyg)alkyl.
15. A compound according to one of claims 1 to 14, wherein R4 is H.

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

(C1-Cg)alkyl, (C2-Cg)alkenyl, R’, NH-(Cg-C1q)aryl or (C1-Cg)alkylene-R’.



10

15

20

25

(C3-C8)cycl oal kyl . 24. A conpound according to one of
clains 1 to 23, wherein R7 is H, hal ogen, CN,

w@ aseA)sat kyl, O (Cl-C4) al kyl, (Cl-CA4)al kenyl , peheP3k07/011165
cycl opropyl or 25 (C5-C6)heteroaryl. 25. A conpound
according to one of clainms 1 to 24, wherein R7 is H,
fluoro, chloro, brono, net2@N, ethyl, methoxy,
phenyl, nitrile, cyclopropyl, thienyl or vinyl. WO
2008/ 077552 PCT/ EP2007/011165 202 26. A conpound

17. aSZ\CéHrﬁbBQnd Qcéﬁlﬁlr&’j‘to%ﬁé BB cthirh8 120, 16\heHetkih Rg |$ #1, Halogen,
fluoro, chioro, Dbrono, nethyl or nethoxy. 27.

(C1q (@ﬁmu aoaCERikEnY R0 NHWECgIC £d)arytor ICY ccg)@dkww &n
528. A conpound according to one of clains
1to 27, wherein mis 2, 3, or 4. 29. A conpound

8. 340 8ﬁ§o”r§a°9&oﬁ$%”fs%3h§ 166 1 aisre R i 4, hatogen,
T b e . SR A Ol oo

. | kyl . 15 32. A conpound accordi ng
010)5@ %ﬁ%d%g@%‘%@?o 31, wherein R2 is H nethyl or
ethyl. 33. A compound according to one of clainms 1 to
32, whereinnis 1, 2 or 3. 20 34. A conpound
19. aé\cmrdpqgnd aceording taconé pf claims 13®, 18uvéhasein Rsiis Hi halogen,
A conpound according to gne of clains 1 to 34,
(C1 %é"‘éfl Ca-Ce)alkernyb (§-Caodaith Slifgs5etonetsigand one of
claims 1 to 35, wherein R6 is H (Cl-C6)al kyl, R,
30 (C1 -A4)al kyl ene-(C5-C 10)aryl, (C

1 /|
20. AQ;G kaJBMrH g%élrg\gﬁgc?ogﬁ(@ %)?:?'a'ﬁﬁc% 1at\98y9?2ﬂgé_rg?1 ﬁ%@s H, halogen,

0 afi therhyl, thishyl &) @rieyl.ene- O (C 1-C6) al kyl, (C
meth}l M&E(qa %%/gnyeﬁyqlg) yI )CEW10)heteroc§/clyl yalky (

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

methyl, or ethyl.

22. A compound according to one of claims 1 to 21, wherein Rg is H.

23. A compound according to one of claims 1 to 16, wherein R7 is H, halogen, CN,

(C1-Cg)alkyl, O-(C1-Cg)alkyl, (C2-Cg)alkenyl, R’ or (C1-Cg)alkylene-
(C3-Cg)cycloalkyl.

24. A compound according to one of claims 1 to 23, wherein R7 is H, halogen, CN,

(C1-Cy)alkyl, O-(C1-Cy)alkyl, (C1-C4)alkenyl, phenyl, cyclopropyl or
(Cs-Cg)heteroaryl.

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

bromo, methyl, ethyl, methoxy, phenyl, nitrile, cyclopropyl, thienyl or vinyl.
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26.

(C1-C4)al kylene-C(O -(C6-C1L Oaryl, 5 (C1
-C6)al kylene-C(ON (C 1-C6)al kyl]2, (C

wa2@8patsky | ene- C(O) NH ( Cl1- C6) al kyl, (Cl PCT/EP2007/011165

-C6) al kyl ene-C(O) O (C 1-C8)al kyl, C(O O (C1-C8)al kyl,
C(O(C1-CB)alkyl, 10 C(OR, C(ONH (C 1-Co)al kyl,
C(O N (Cl-CB)al kyl]12, or CEOR(C 1-C6)al kyl ene-R . 15
37. A conpound according to any of clainms 1 to 36,
wherein R6 is H, (Cl-C6)al kyl, (Co5-C

19«) &ﬁhﬁé@ﬁd’ at¥brding S30S b RirAs! ks 25, %ér@ﬁr R%Q3 &1, ¥luoro, chloro,
) al kyl ene- (C3-C8) cycl oal kyl, (C

bromo%)eﬂi)}{y)lrmh()@ C 1 O heterocycl yI (Cl

27.

28.

29.

30.

-C4)al kylene-(C6-C 1 Oaryl, (CL - OG)aI kyl ene-O (C
1-C6) al kyl, 25 (Cl-C6)al kyl ene-C(O N (C1-C6) al kyl ] 2,

( %c@?)@h@éene &g)@o%%ff ggim%q)il%li@”wherem R7 is H.

(OO0 (C1-CB)al kyl, C(O(C1- 06) al kyl , WD 2008/ 077552
PCT/ EP2007/ 011165 204 2& -C1 0) het erocycl yl ,
CAGqrapoddy agcorsindtd on@pcg)): Mg A1to-236 )vehergin mis 2, 3, or 4.
C(ON(C1-Co)al kyl]12, 5 C(O
(Cl-Co6) al kyl ene-(C3-C8)cycloal kyl, C(O (C1
- @%&hgswbﬁ@acm £ b8é of eriraE Yl to Z8, widrein m is 3.
(C1-C6) al kyl ene- (Co-Cl0)aryl: 38. A conpound accordi ng
to any of claims 1 to 37, wherein 10 R6 is H,

A compound according to one of claims 1 to 29, wherein R is H, halogen, or

(C1-C4)alkyl.

31.

A compound according to one of claims 1 to 30, wherein R is H or (C1-

Cop)alkyl.

32.

A compound according to one of claims 1 to 31, wherein R2 is H, methyl or

ethyl.

33.

34.

35.

36.
Re is

H,

A compound according to one of claims 1 to 32, whereinnis 1, 2 or 3.

A compound according to one of claims 1 to 33, wherein nis 1 or 2.

A compound according to one of claims 1 to 34, whereinnis 1.

A compound according to one of claims 1 to 35, wherein

(C1-Cep)alkyl,

R’

(C1-Cg)alkylene-(Cgs-Cqq)aryl,

(C1-Cy)alkylene-(C3-Cg)cycloalkyl,
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(C1-C6)al kyl, (C3-C8)cycloal kyl, (C5-C
10) heterocyclyl, 15 (C5-Cl0)aryl, (C
wQ 208paisky| ene- (C3- C8) cycl oal kyl, (C1 PCT/EP2007/011165
-4) al kyl ene- (C5-C 10) heterocyclyl, (C1
-C4) al kyl ene- (C6-C 10)aryl, (Cl1 -C6)al kylene-O(C
1-Co6) al kyl, 20 (Cl-C6)al kyl @8- C( O NH ( C1- C6) al kyl ,
(CL -C6)al kylene-C(O N (C 1-C6)al kyl] 2,
(OO (C1- OG)aIkyI C(O (C1- o) al kyl,

0 - (C5- C 10) het lyl,
(© 1(%)%H(c§ %6 %t}éyéey d)ﬁf()c(l 06) al kgu T2 oY
(Cq @ ehed0) @ %%IR I( C3- C8) cycl oal kyl ,
O (C1- o) al yI ene- (C5-C 10) heterocyclyl or WO

(C1 Q@GM[E?ESGK)PCCT{,—EP@D@!@MME 205 C (O)(C
) al kyl ene- é@CG C 10)a ryl. 39. A conpound according

(C1 Qdaﬂwger@f—C&Dh( -C1@)eryd8, wherein R6 is 5 H,
Crdamha b T (SED ™
(C1'C-Q%gkxlq{é'gﬁ@l'f'%%"}cﬁsaZKBF'er OC{Q )1/I C4§ gllkyl ene-O-(C 1
oG OB BT, o 69 e bl
C(O)(i) @1; éH%q(eE: Eg g %83 gre;leroz%f:l Xl éo%ouﬁgoggzccor di ng
C(O) @%)(alR{/I claims 1 to 39, wherein

C(O)R,

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

C(O)N[(C1-Cpg)alkyl]p, or

C(0O)(C1-Cg)alkylene-R'.

37. A compound according to any of claims 1 to 36, wherein Rg is
H,

(C1-Ce)alkyl,

(C5-C1p)heterocyclyl,
(C3-Cg)cycloalkyl,

(Ce-C1o)anyl,
(C1-Cy)alkylene-(C3-Cg)cycloalkyl,
(C1-C4)alkylene-(C5-Cqg)heterocyclyl,
(C1-Cy)alkylene-(Cg-C1q)aryl,
(C1-Cp)alkylene-O-(C1-Cg)alkyl,
(C1-Cg)alkylene-C(O)N[(C1-Cg)alkyl]2,
(C1-Cg)alkylene-C(O)NH-(C1-Cg)alkyl,
(Cq-Cg)alkylene-C(0O)O-(C1-Cg)alkyl,
C(0)0O-(C1-Cg)alkyl,

C(O)(C1-Cp)alkyl,
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20 R6 is H (Cl-C6)al kyl; (C3-C8)cycloal kyl;
(Cl1-A4) al kyl ene- (C3-C8) cycl oal kyl ; 25
w@ as@A)sat kyl ene- (C5- C 10) het er ocycl yl wher ei nPCT/EP2007/011165
heterocyclyl is unsubstituted or substituted one or
nore tinmes by (Cl-C4)alkyl;
(Cl1- C4) al kyl ene- (C6- C10) aryl20dherein aryl is
unsubstituted or substituted one or nore tines by
hal ogen, (Cl-C4)al kyl, O (Cl-C4)al kyl,

B or S02-N (C1- Cg)al kyl]2. WO
C(O)ggés(%g@?%ézra%'lzpzoow 011165 206 41. A conpound
C(o)@(répo;gd;yagoamylany of clains 1 to 40, wherein R6 is H,

(Cl-Co)al kyl or (C3-C8)cycloalkyl. 5 42. A conpound
C(O)NEE(@ diOgyalkgl, any of clains 1 to 41, wherein R6 is H,
unsubstituted (Cl-C6)al kyl or unsubstituted
C(O)NKC1e8pafievilpal kyl . 43. A conpound according to any of
[ wherein R6 is H 10 44. A conpound

clains 1 to 42
C(O)&@dc@ﬁ%ﬂ@"@r@‘@&'(\c&)ci‘lﬂﬁiﬂ’fﬂ'v1 to 43, wherein mis 3 and
is. attached tQ the . 3-position or to the 4-position
C(O)k?1tcﬁ@)aﬁhy$eé'}q'g’l5ﬁg19ﬂﬁé?r ng;lyfﬂxotforrpound according to
e of ' wherein mis 3 and L is
C(O)Zﬁﬂé(g@?@yyﬁﬁgﬁésﬁﬁéw'i on of the piperidine ring. 15
46. A conpound according to one of clains 1 to 45,
wherein L is S(CH)p, S(O(CH)p or S02(CH2)p. 47. A
38. cénpmmpdund accoridityg toaoy ef olairos di tos37], wreerdly, wherein L
. 1S NH(CH2)p or N(Cl- 20 C6)al kyl-(CH2)p. 48. A
Re 'Sconpound according to one of clains 1 to 47, wherein p
H is 0. 49. A conmpound according to claim1, wherein 25
" Rl is Hor OH R2 is hydrogen, hal ogen, or
(C1-Q‘é§;3;fk(9§) al kyl; 30 R3 is H, halogen, (Cl-C4)alkylene-R,
R' or NHR'; WD 2008/ 077552 PCT/ EP2007/011165 207
(C3-C¥cyslodlkyhal ogen or (Cl-C6)alkyl; R5 is H,
(Cl-Co6) al kyl, hal ogen, CN, (C2-C6)al kenyl,
(C5-Gmpheteapeayglyl, NH (C6-Cl0)aryl, (Cl -C6)al kyl ene-(Cs-C
10)aryl, (C5-C 10)heterocyclyl or
(Cs-C1p)amyl,
(C1-Cy)alkylene-(C3-Cg)cycloalkyl,
(C1-Cy)alkylene-(C5-C1q)heterocyclyl,
(C1-C4)alkylene-(Cg-C1q)aryl,
(C1-Cg)alkylene-O-(C1-Cg)alkyl,
(C1-Cg)alkylene-C(O)NH-(C1-Cg)alkyl,
(C1-Cg)alkylene-C(O)N[(C1-Cg)alkyl]2,
C(0)0O-(C1-Cg)alkyl,
C(0)(C1-Cg)alkyl,
C(O)(C3-Cg)cycloalkyl,
C(O)-(C5-C1qg)heterocyclyl,
C(O)NH-(C1-Cg)alkyl,
C(O)N[(C1-Cplalkyll2,
C(O)(C1-Cg)alkylene-(C3-Cg)cycloalkyl,

C(O)(C1-Cg)alkylene-(C5-C1p)heterocyclyl, or
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(Cl-Co6) al kyl ene-(C5-C 10) heterocyclyl; 5 R6is H R,
(C1-C8)al kyl, (Ci1-Co6)alkyl ene-R,

w@ as06)sat kyl ene- O (C1- C6) al kyl, (Cl- C6) al kyl POIEER20R7/011165

(Cl-Co)al kylene-CH R ]2, (C1-C6)al kyl ene-C(O NH2, (C1-
C6) al kyl ene-C(O NH-R

(Cl1- C6) al kyl ene- C(O) N[ (C1- C&0al kyl ]2, (C1-Co6) al kyl ene-
CCONR]2, OO (C1-Co)al kyl, C(O(C1l-0C8)alkyl,

C(O (C3-C8)cycl oal kyl, C(ONH 10 (C1-Co)al kyl,

CO@PMbRpeRBI@delbn0d

- C6) al kyl ene- C5-C 10) heter ocycl yI or C(O

(Cl1- Co6) al kyl ene- - ( C6- C10) R7 is H, hal ogen, CN,
39. &C%?QPR%?CC@ Qﬂt%%PES?'I%'m%éztD é{Yh?éﬁgﬂ or R;
R6'315 R8 is H halogen or (Cl-C6)alkyl; ms2,30r4 nis

1, 2 or 3, 20 L is S(CH2)p, NH(CH2)p or
H, N(Cl-C6)alkyl-(CH)p, and pis0O,lor2. 25 50. A

ound according to claim1, wherein Rl is Hor OH

(Cq- CFe)nP LH or (Cl1-C4)alkyl; 30 WD 2008/077552

PCT/ EP2007/ 011165 208 R3 is H, hal ogen or NHR',
(C3-Gaevelpalki: i s defined as above; R4 is H, hal ogen or

Jalkyl; R5 is H, (Cl-C6)alkyl, halogen,
(Ce- 4‘@%’ %f{) al kenyl, (06-Cl0)aryl, (C -C5)alkyl ene-(C6- 5

het lyl; R6 is H,
(C1- ‘fé?%‘i%‘?%&%%’(‘%?@' c8) al kyl . (CL. C3) al kyl ene- R .
I Cl- C6) al kyl

(C1_Cg)%%§%%%yc|0§ ﬁ?y?gc g)) (C5) ?Zloglheter ocycl yl,

- : O N (C1-C6)al kyl ]2,
C1 PN EOFIE (518 cyoi oal kyl ) 10
C -0) IRyl( C5- C10) het yl O(C
( 1%)?6??’1( Iéﬁtei-‘wégacy(l ) aryl) eRgrlogycHy halo(r)gef]:,( )Cf\l
C(O)(CH-Cghalayky! O(Cl Co) al kyl, (C2-C6)al kenyl or R; 15

R8 is H, halogen or (Cl- OG)aIkyI mis 2, 3 or 4
C(O)(Q3~i)32©yc30alkyglo Lisis S(CH)p or NH(CH)p, and p is
C(O)-(C5-C1 o)heterocyclyl,
C(0)(C1-Cy)alkylene-(Cs-C1g)heterocyclyl, or

C(0)(C1-C4)alkylene-(Cg-C1q)aryl.

40. A compound according to any of claims 1 to 39, wherein
Rg is

H;

(C1-Ce)alkyl;

(C3-Cg)cycloalkyl;

(C1-C4)alkylene-(C3-Cg)cycloalkyl;
(C1-C4)alkylene-(C5-C1q)heterocyclyl wherein heterocyclyl is unsubstituted or
substituted one or more times by (C1-C4)alkyl;

(C1-C4)alkylene-(Cg-C1q)aryl wherein aryl is unsubstituted or substituted one or more
times by halogen, (C1-C4)alkyl, O-(C1-C4)alkyl, SO2-(C1-Cg4)alkyl or SO2_N[(C1-
Ce)alkyl]o.
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25 51. A conmpound according to claim1, wherein Rl is
Hor OH R2is H (Cl-C4)alkyl; 30 WO 2008/077552
woeIBAPASD7/ 011165 209 R3 is H, NH (C5- C6) het P€DEP07/011165
or NH phenyl; R4 is H halogen or (Cl-C4)alkyl; 5 R5
is H (Cl-C4)al kyl, hal ogen, (Cl-C4)alkenyl,
(C6-C10)aryl, (C1-C2)alkyl - 2066-C10)aryl or
(C5-C6) heteroaryl; R6 is H (C3-C8)cycloalkyl,
(Cl1-C8)al kyl, (Cl-C3)alkylene-R ; C(O (Cl-0C6)alkyl,
C(O (C3-C8)cycl oal kyl, C(O-(C5-C 10) heterocyclyl,
C(O (C 1-C3)al kyl ene 10 (C5-C1 o) heterocyclyl or
41. cpagqrapows acegidingto amy of dping 1;toRD, mheareinRe dgdh, (C1-Ce)alkyl
CN, (Cl-C4)al kyl, Q(Cl-C4)al kyl, (Cl-cC4)al kenyl,
or (Cb@)y‘}’?'oa'&%l opropyl, (C5-C6)heteroaryl; 15 R8 is H,
hal ogen or (Cl-C4)alkyl; ms3; nis 1l;, and 20 L is
NH or S. 52. Use of at |east one conpounds of the
42. o @hpolhd adBevdiig {&hy oPBRIMBAa84 1€ HHetein?Rg is H, unsubstituted
acceptable salt as clai'ned in one of clains 17to 51
(C1-Cealkyt odussutsstituteddCaa0B)uycldakyl.Use of at | east one
compounds of the formula (1) and/or their
pharmaceutically acceptable salt as claimed in one of
clains 1 to 51 for producing.a nedi ganent for th
43. { AcameAund aBFeidg e PhARisRS Higd% Hsei R Fonar y
hypertensi on, ocul ar 30 hypertension, retinopathy,
gl aucoma, peripheral circul atory di sorder, peripheral

44. ap @rhpbundaetowlingtolbse as elairddb, 43; avieraliymhie® &nd L is
di sease, angi ha pectoris, heart hypertrophy, WO

attacherhty ther73pesition qrto dog Acrasition obthe pipgridinedindr e,

i schem c di seases, ischemc organ failure (end organ
damage), fibroid lung, fibroid liver, liver failure,
45. néptompatihy accending feaohe beclaimbriciodt4 ivehrergin meisad and L is

| omer ul oscl erosi s, organ, hypertrophy, asthma, chronic
aﬂaclg%@fqm '\P@%'@Ptﬁfﬁé@?'ﬁﬁ@é’&%gng( COPD), adult

respiratory distress syndrone, thronbotic disorders,
stroke, cerebral 5 vasospasm cerebral ischem a, pain,
46. néucampbdunidgeocending tnona pf nkaims drted 4;mjwhearein L is S(CH2)p,

hei : j sease, premature birth, erectile
S(O)%)Bﬁgg%?z,c%ﬁbocri ne dysfunctions,
arteriosclerosis, prostatic hypertrophy, diabetes and

conplications of diabetes, netabolic syndrone, bl ood
47. Aeempbundacentting fo anaof slaimesr bt 45, whereitnirds NbHCH:)p or N(C+-

Cs)alkyl-(CHy)p.

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

R4 is H or OH,;

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

R3 is H, halogen, (C4-Cg)alkylene-R’, O-R” or NHR”;
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aut oi mune di seases, AIDS, osteopathy, infection of

di gestive tracts with bacteria, 10 sepsis or cancer
walewsloopssent and. progressi on. 54. A medi canent PCT/EP2007/011165

conprising an effective anount of at |east one

conmpound as clainmed in any of clains 1 to 51 and/or a

phar macol ogi cal | y accept abl &0dal t t hereof,

physi ol ogically tol erated excipients and carriers and,

where appropriate, further 15 additives and/or other

Ry is34 ha8gémeF el H)alkyl;

Rg is H, (C1-Cg)alkyl, halogen, CN, (C2-Cg)alkenyl, (Cg-C1g)aryl, NH-(Cg-C1g)aryl,
(C1-Cg)alkylene-(Cg-C1g)aryl, (C5-C1g)heterocyclyl or
(C1-Cg)alkylene-(C5-C1g)heterocyclyl;

Rgis H, R’, (C1-Cg)alkyl, (C1-Cg)alkylene-R’, (C1-Cg)alkylene-O-(C1-Cg)alkyl,
(C1-Cg)alkylene-O-R’, (C1-Cg)alkylene-CH[R']2, (C1-Cg)alkylene-C(O)NH2, (C1-
Cg)alkylene-C(O)NH-R’, (C1-Cg)alkylene-C(O)N[(C1-Cy)alkyl]2, (C1-Cg)alkylene-
C(O)N[R’]2; C(O)O-(C1-Cg)alkyl, C(O)(C1-Cg)alkyl, C(O)(C3-Cg)cycloalkyl, C(O)NH-
(C1-Cg)alkyl, C(O)N[(C1-Cg)alkyl]2, C(O) (C1-Cg)alkylene-C3-Cg)cycloalkyl, C(O)
(C1-Cg)alkylene-Cs-C1qg)heterocyclyl, or C(O) (C1-Cg)alkylene--(Cg-C1g)aryl;

Rz is H, halogen, CN, (C1-Cg)alkyl, O-(C1-Cg)alkyl, (C2-Cg)alkenyl or R’;
Rg is H, halogen or (C1-Cg)alkyt;

mis2,3o0r4

nis1,2or3,

L is S(CH3)p, NH(CHy)p or N(C4-Ce)alkyl-(CH2)p, and

pis0, 1or2.

50. A compound according to claim 1, wherein

R4 is H or OH,;

Ro is H or (C1-C4)alkyl;
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R3 is H, halogen or NHR", wherein R" is defined as above;

R4 is H, halogen or (C1-C4)alkyi,

Rs is H, (C1-Cg)alkyl, halogen, (C2-C4)alkenyl, (Cg-C1p)aryl, (C1-Cg)alkylene-(Cg-
C1p)aryl or (Cs-C1g)heterocyclyl,

Rg is H, (C3-Cg)cycloalkyl, (C1-Cg)alkyl, (Cq-C3)alkylene-R’, C(O)O-(C4-Cg)alkyl,
C(O)(C1-Cg)alkyl, C(O)(C3-Cg)cycloalkyl, C(0O)-(C5-C1g)heterocyclyl,
C(O)NH-(C1-Cg)alkyl, C(O)N[(C1-Cg)alkyl]2, C(O)(C1-Cg)alkylene-(C3-Cg)cycloalkyl,
C(0O)(C1-Cp)alkylene-(C5-C1p)heterocyclyl, or

C(0O)(C1-Cg)alkylene-(Cg-C1q)aryl;

Ry is H, halogen, CN, (C1-Cg)alkyl, O(C1-Cg)alkyl, (C2-Cg)alkenyl or R’;

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

mis2,3o0r4

nis1,2or3;

Lis is S(CH2)p or NH(CHy)p, and

pisQOor1.

51. A compound according to claim 1, wherein

R4 is H or OH,;

R is H, (C4-Cg)alkyl;
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R3 is H, NH-(C5-Cg)heteroaryl or NH-phenyl,
R4 is H, halogen or (C1-Cg4)alkyl;

Rs is H, (C1-Cg)alkyl, halogen, (C1-C4)alkenyl, (Cg-C1p)aryl, (C1-C2)alkyl-
(Ce-C1p)ary! or (C5-Cg)heteroaryl;

Re is H, (C3-Cg)cycloalkyl, (C1-Cg)alkyl, (C1-C3)alkylene-R’; C(O)(C1-Cg)alkyl,
C(0O)(C3-Cg)cycloalkyl, C(O)-(C5-C1g)heterocyclyl, C(O)(C1-C3)alkylene-
(C5-C1p)heterocyclyl or C(O)(C1-C3)alkylene-(Cg-C1g)aryl;

R7 is H, halogen, CN, (C1-Cg4)alkyl, O(C1-Cg)alkyl, (C1-C4)alkenyl, phenyl,
cyclopropyl, (C5-Cg)heteroaryl,

Rg is H, halogen or (C1-Cg4)alkyl;

m is 3;

nis 1; and

Lis NHor S.

52.  Use of at least one compounds of the formula (I) and/or their pharmaceutically
acceptable salt as claimed in one of claims 1 to 51 for producing a medicament.

53. Use of at least one compounds of the formula (l) and/or their pharmaceutically
acceptable salt as claimed in one of claims 1 to 51 for producing a medicament for the
treatment and/or prevention of hypertension, pulmonary hypertension, ocular

hypertension, retinopathy, glaucoma, peripheral circulatory disorder, peripheral arterial

occlusive disease (PAOD), coronary heart disease, angina pectoris, heart hypertrophy,
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heart failure, ischemic diseases, ischemic organ failure (end organ damage), fibroid

lung, fibroid liver, liver failure, nephropathy, renal failure, fibroid kidney, renal

glomerulosclerosis, organ hypertrophy, asthma, chronic obstructive pulmonary disease

(COPD), adult respiratory distress syndrome, thrombotic disorders, stroke, cerebral
vasospasm, cerebral ischemia, pain, neuronal degeneration, spinal cord injury,
Alzheimer’s disease, premature birth, erectile dysfunction, endocrine dysfunctions,
arteriosclerosis, prostatic hypertrophy, diabetes and complications of diabetes,
metabolic syndrome, blood vessel restenosis, atherosclerosis, inflammation,
autoimmune diseases, AIDS, osteopathy, infection of digestive tracts with bacteria,

sepsis or cancer development and progression.

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

additives and/or other active ingredients.



