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WO 2008/077555PCT/EP2007/011168 New substituted isoquinoline and
isoquinolinone derivatives The present invention relates to novel
wiSoaMietHe and isoquinolinone derivatives as described in the alaims 11168
their preparation and their use in the treatment and/or 5prevention of
diseases related to the inhibition of Rho-kinase and/or of Rho-kinase
mediated phosphorylation of myosin light chain phosphatase. Activation of
a small GTPase RhoA upon agonist stimulation results in conversion of
RhoA from the inactive GDP-bound form to the active GTP-bound form
New, g sfitdet iseauBnipmantd ke ani ERARiI G B tiEXinase. Two

isoforms, Rho-kinase 1 and Rho-kinase 2, are known. Rho-kinase 2 is

e B AT SO R A P SRR Gl prves o

desccdleilin Senslizatothefrymemtheinrs chedcibliditiseughthe treatment andfor
rylation- lated.inhibitian.of. the sin light chaip phosphatase
e R R
medipjad giaiagusttiost ol rivasirdig 9oGh 88§ 98pHesi4Rdt is known that
Rho-kinase is involved in vasoconstriction, including the development of
~myogenic tone and smooth muscle hypercontractility (Gokina et al. J.
Activeiiplt phyit12B 685 a8e TYmRdyperonepiat hisudRHis s Whiraetioyersion of

RhoAYRShiRS dhaAe)GRESBoLAH 2OMab Bi6laefyd EE120 dFstimAith a
Setoguchi et al. Br J Pharmacol. 2001, 132, 111-8; Nakahara, et al. Eur J

subs5GHETSBHICIARIQAFL RIS HR IS LS AR DNAKP (RiRERTCRIsTkinase 1 and
RholMiatseka, dippapwiniin-kRR8.57 isl8ggreldsbyieansioar prmignanscle cells

hyvpertension (Fukumotp et al. .Heart, 91 1-2, 2005, Mukai et al. re
and BB el A N e R e S e Ao o Ao S feads
to calcess e @ittt al etk shuBplkthalintir Visiap Ses 2002482 -mediated
e 137 elial cti ioff e l. .
i el a R e Ry BB« Eion of
the asHiflo AW et il roapaten ighbchan-Géahakre phdpAlLiaacl88ing389, 990-994).
hypertension-induced, non-hypertension-induced, and diabetic
. nhephropathies, renal fajlure and peripheral arterial occlusive disease
Itis kpABDAVARMEBESE 5 NSHIBERISPRRIotoR, D8lusitpss development
of mypgecacdiahénbart ionodde mingdie keb alctnirabRitgrCaseha2805, 32Appl. Physiol.

-4 | et al, Circulatign, 2004, 109, 2234-9 di t
2000, SR R eniial SIEPT)piekls SeR i - ST BT o e cot
Mol. Ainl) Fhyisi6D-WED P 08107 b SSEICIUEIM 206/ @l L1 B8 & GatdP B, 132, 111-8;
| ceiDnTS 5 B
ek oL AR e e pett o S e R e

(COBBokiagobagiipror&tinsiret BOBEES 189200001 466leTG i 0le oo @tal
hypeRigchismPiaRhysBes Somumun dP9% 262,8bk) diabeiesadiRbetic 1007, 380,

complications, glucose utilization and 5metabolic syndrome (Sandu, et al.
990 RRERCH B 15788 MR @oMIateN RIdRsmosTinT R ressLseHenigapt al
inve sly Shahetian &.o/iqeniBcereotte dgsfiertion (GriadeyakaklNalHSon (Steioff ot

o e SRR Eh i 2 Ayl Ry PR Dt D02 105,

1545c47tr B Nievbassyte MBS 2008 s4eh74d Tary neldegpatationiadihg

inal inj 0Q0,.93, 94 bral, .
A e
failureonid poriphaEbarteiwmicdusive disSes(B0EY) 1o28ivaehabiigchalvs
PerspdcRrgiyasrsPBagNanok 2000, 32 2edibh COERIRINARISPASE (SN Snacol.

al. Ciro Res 2000, 87, 195; Kim, et al. Neurosurgery 2000, 46, 440), pain,
200% 82 helSptinidaiian etasnicepiringifdsclORce 280%) 15ardigs, hreedrophy
and RiilateNytekbmediciar ROB4iteAsiGh2onfeston of. digestiveteacts M Physiol

bacteria (WO 98/06433), cancer development and progression, neoplasia

where inhibition of Rho kinase has been shown to inhibit tumor cell growth

and metastasis (Itoh, et al. Nature Medicine 1999, 5, 221; Somlyo, et al.

Res Commun 2000, 269, 652), angiogenesis (Uchida, et al. Biochem

Biophys Res 2000, 269, 633-40 ; Gingras, et al. Biochem J 2000, 348,



10

15

20

25

30

20273), vascular smooth muscle cell proliferation and motility (Tammy et
al. Circ. Res. 1999, 84, 1186-1193; Tangkijvanich et al. Atherosclerosis
wiPDhshPRs821-327), endothelial cell proliferation, endothelig 2007/011168
retraction and motility (Oikawa et al. Biochem. Biophys. Res. Commun.
2000, 269, 633-640), stress fiber formation (Kimura et al. Science 1997,
275, 1308-1311; Yamashiro et al. J. Cgll Biol. 2000, 150, 797- 25806),
thrombotic disorders (Kikkawa, et al. FEBS Lett. 2000, 466, 70-74; Bauer
et al. Blood 1999, 94, 1665-1672, Klages, et al. J Cell Biol 1999,144, 745;
CeliRéveinl o205C2HEIGAAI12000i20 64 8). dFictI@0KSCy e TadgrétdianT), coronary
neall RUARUENIHREAL B JLRNALIAGAL 2000 A0R A% Boanclier MadlidhGhs, o,

e}j. J Immunol. 2003, 171, 1023-34, Sanchez-Madrid; et al. J Immuno
249552 Rsgendd-4of, Bhd bl b rpfibn @ Hénark, of &l. BroBrinCHenhys Res

Conti0R, BED 20086-01)). diadekexchrigad! Ba?ﬁﬁ@ﬂ%%@i%ﬁzati@n and
metgégéwaguchl, et al. Eur J Pharmacol. 2000, 403:203-8), Alzheimer's

G RN (SR8 eRtal 2Bt edeS 2099548 Vi B alltards stalatish Metab.
200%Fpkatoe2 ), skiBiol dgbrRmctioN Q: 2D084TE502RM0d RRAGHOA 18683y of ai.

19 73, 5542-5548) in SREB (Sterol response binding element)
et e 0 ot i BRI Al iR Gosies.
AlD3206:304;12683 prThemferdysicontiposnd. aking:inhibikosyoefteet oantral nervous
j r =ki lated _phasphorylation of myosin :
oy RS ol BRI SE SNSRI INOE oo
JNewrreitg Pan84iorcerrbisl EshnaraidéehetaimioiinipRhe - 188888k 990;

SatdhePHMaRY SEseeR ey, diseassscalireniika BYNSFLeasiShay BRI,

hypertension, ocular hypertensmn, retinopathy, and glaucoma, peripheral
Yamgregiqudty HisbtReA iR ERAERT Rl EBRIsiRe Afktdde. @ereRny! vasospasm
(SatepearArLhewbdizeaacsangim kipeetarisNeeRE-lger opY, B8ar40), pain, e.g.

failure, ischemic diseases, ischemic organ failure (end organ damage),
e R A T Rl NRULARERFr UMy, HEflIngroue. o at. Nature
mediype2éddiomtintte dhfecticmypbdigesivre induteditarshdishattvo 98/06433),
les..renal fail ibroid ki renal glomerulosclerosis,.
condTLORBHIER BP0 LR (B S PAND B e v
beencpm) ladilitré fpranepilivveds syndisHRs asth (nthaticadidertieesMedicine
1995 t0ke; COsBRIYRIQIPRYID LSRRI ﬁﬁ@@@@,%@@?&gﬁéﬁéﬁéﬂ@é@&mma, et

pain, neuronal degeneration, spinal cord injury, Alzhéimer's disease,

al. Bigehesn ROBMS BRScaRPEy SRAcsA - Lhaimie s atahciinghem J 2000, 348,
273)@@@@@3@!%%@:@@@&5 bap@sgsfxfégﬁzisiablﬁtﬁmaﬂﬁk@wmﬂﬁ%iealaobgm. Res.
iabe olic syndrome, bloo ssel restenosis, atherosclerosis

100 T S 208, ATeo A amitn i) dah e 527,
endaibtdiap ordisispiiiéestion, crdigistiia teitteivdthibacindanselisisOuanegret al.

. | ragression f.the breast, colon, prostate,. ..
B0 B R e 200 2 3 e RO SRR R cimura
et aligrjanrsileH-sefonha6i8e! AdiivXaresshitonbdl dubstitdied 2500 a150, 797-

806)'@%&@&%@#@&9&@{&@3@&@Paiﬁr%é%i?é{%.—ﬁoﬁéwagé%@%g Eégget al,

heterocyclic group useful as neuroprotective agents.

BloogstpRtingfatDetriBe K BaRfuBL 3! dHeIRIOkiNBA8. fbifdbrRetmer, et al. Cell
SignefpYITD BNeathes@E RSIREEFRUAJEHifoRostianglie, ispariplinerigmaco!
26003:%0\/3\/:90%%);%0322%2%\%; tl'?:dp,ze(%oa?,/%ltjrhln@zgr?oi. 2003, 171, 1023-34, Sanchez-
Madrid, et al. J Immunol. 2002, 168, 400-10}, and bone resorption (Chellaiah, et al. J
Biol Chem. 2003, 278, 28086-97). Na/H exchange transport system activation
(Kawaguchi, et al. Eur J Pharmacol. 2000, 403:203-8), Alzheimer's disease (Zhou et

al. Science 2003, 302, 1215-1217), adducin activation (Fukata et al. J. Biol. Chem.,
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JP 10087629 A describes isoquinoline derivatives useful for the treatment
of diseases caused by Heliobacter pylon such as for example gastritis
weRhgRl M sklcer. The isoquinoline derivatives may be substitt&tgﬂﬂ;&&%ml 68
the 1-position and are preferably 5-substituted by ' ‘
X-f(C1-C6)alkylene)10_1-Y wherein X may be oxygen and Y may be 5an
aryl or a heterocyclic group. Hagihara ét al. (Bioorg. Med. Chem. 1999,
7.2647-2666) disclose 6-benzyloxyisoquinoline for the treatment of

infections caused by Heliobacter pylori. 10US 5,480,883 generically

1998istigs 542-E BB hradrd i PRISF ¢ctprrnibrems isdiopfelemmibilingoelling and
its POMLIHIGRIEOBR F‘is?fpéﬂleﬁefpé'ﬂ‘bﬂﬁéﬁiég,?%zﬁﬁéﬁaﬂ’:ﬁ@é?@aéiﬁay be
(CHRi)m-Z-(CHRI)n, e.g. Z-CH2, wherein Z may be 0, R1 is hydrogen or
alkyl, Ar I may be among others an optionally substituted isoquinolone and

Theﬁgfﬂrma%m@h ong Ia_@éb@rg mi@inﬂepgfhée%ﬁtéﬁgh%ﬂliﬁgﬁsé %%@b?iﬁho—kinase
aturat terogyc IC system. erc 0.

e RS R 60 2 BLRE AT CREALP P TBBIS oS G rhecreatment
andtardraeentiytiniasdiivakey congestive heatidailsreetcdisequiadlongving Rho-
oSS M, A Rl LSS 0 R imonar
hypegerGis)cyeidaiky resiue @0 opiionsainsubstiviedby BRELRTal circulatory

dQSOW%@@%%%%RQWCR%EW%MQ@ llﬂéﬂn%tﬁa rh@éﬁ Eﬁ&aease, angina

group R81 defined as a 4-6 membered unsaturated or satdrated .
peciRibhdesRlic WertoiY Aifghidivre, iscbemitetiveatemssaharaleorgan failure
(encuRgHLIRINRY S dineeily RendirRionaty ﬁugﬁmmﬁe,a{abawﬁﬁ{d@aﬁezﬂa&g

in the 4-position. 25WO0 2005/030130 (Merck & Co.) generically describes
NP eSS DY R RN THKRSET BT TR BS Bt SHRBrYRBeRIroRAHIES, renal

failusty Oldercto g sty e dealrtfahaes Riscisegiinoligardeyetingshywichmay &eronic

oS S A T Ratiorn OHICIETE BTy D s AR R e
thromgotiq di8 et cybiokk ylaredicrieveptopadiy subs: ot tye R 722, 8.
neul¥pSIRIR gﬁ&aﬁgﬁ%%Qﬁ&&ﬂ&?ﬁ%ﬁﬁ&Jc'&}é)ﬁ’ﬁﬂﬂé?iﬂir?égﬁé?ﬁ%?sease,

group R¢ defined as a'4-6 membered unsaturated or saturate
PrETRTSHERPERE RsRTHeyYEivRgipfthendecgtg dyséusrsimomariaipseierosis, prostatic
hypSHRsiiyteddnerdiseetlydhapmehaaHenallpistituird Ayl o s afRErasy iksy

in the 4-posijtion. 5WO 03/053330 (Ube) generically describes
VeSSEL RIS RMERTES Be R IATHIRAUR O AR Gy N YRR R BRI,
osteapithp-dinhsesivbibibpiaoSismnfactideced dingstve thisstnepech dbeigaiSsepsis,

can é?\é'éj\?e oap%%RP gHd dpPgé[pe%é?émuelaggléér?cgfg of the breast, colon, prostate,

ovaries, brain and lung and their metastases.

WO 01/64238 describes isoquinoline-5-sulfonamide derivatives optionally substituted
by & -(CH2)1.6-0C-(CH2)0-6-. a@ -(CH2)p-6-S<(CH2)p.6- or a -(CHp)g.5-linked

heterocyclic group useful as neuroprotective agents.

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

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

WO 2001/039726 generically describes -0-{Cg-Cqg)alkyl-heteroaryl substituted

cyclohexyl derivatives useful for the treatment of microbial infections.
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(I) wherein R1is H, OH or NH2; R2 is 15R", (C7-C8)alky!,
(C1-C6)alkylene-R', (C2-C6)alkenyl, (C2-C6)alkynyl,
kylene-0-(Ci-C6)alkyl, (C1-C6)alkylene-O-R’,
“%ﬁ%gﬁ%%ne-cmmz, (c1 -C6)alkylene-C(0)-FC WO | CT/EF2007/0¥1icE
2(108/077555PCT/EP2007/011168 6 (C1-C6)alkylene-C(0)NH2. (Ci
-C6)alkylene-C(0)NH-R', (C1-C6)alkykene-C(0)NH-(C1-C6)alkyl, (Ci
-C6)alkylene-C(0)N[(C1-C6)alky112, 5(C1-C6)alkylene-C(0)N[R]2;
(C1-C6)alkylene-C(0)0-(C1-C6)alkyl, C(0)0-(C1-Calkyl, C(0)OR'
JP OB (CEE 6) alkyt;ritec @RLiro{Di (b it@S)allopi C{O) tdRicatment of diseases

caus%s@%? )H%%% %gégé ol e%% %Ig%ﬁﬁgagﬁ%! g)%l i shcancer of uicer. The

isoUgT) NRGEGEYAIRY 102y Q@@L@}iﬁg@@ky@#ém'ihe 1-position and are preferably
5-sUbEAREEL 1Ol e Rikylene)) Jo-1-Y wherein X may be oxygen and Y may be

an aryl or a heterocyclic group.

Hagihara et al. (Bicorg. Med. Chem. 1989, 7, 2647-2686) disclose 8-benzyloxy-
isoquinoline for the treatment of infections caused by Heliocbacter pylori.

US 5,480,883 generically discloses as EGF and/or PDGF receptor inhibitors useful for
inhibiting cell proliferation compounds of the formuta "Ar | — X — Ar lI” wherein X may
be (CHR{)m-Z-(CHR 4}y, €.9. £-CHp, wherein Z may be O, R4 is hydrogen or alkyl, Ar

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

others an optionally substituted C3_7 monocyclic saturated heterocyclic system.

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

isoquinolone derivatives which are optionally substituted in 6-position by a group
(CRERT),OR43 wherein p may be zero, and R43 is e.g. a (C3-C1g)cycloalky! residue
optionally substituted by NRS1R52 wherein R5Tand R52 may be hydrogen,
{C1-Cpglalkyl etc.; or R43is a group R81 defined as a 4-6 membered unsaturated or

saturated monocyclic heterocylic ring with 1, 2, 3 or 4 heteroatoms; and are substituted
by a directly bound optionally substituted aryl or heteroaryl ring in the 4-position.

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

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

optionally substituted in 6-position by a group (CRERT),0R43 wherein p may be zero,
and R43 is e.g. a {C3-C1p)cycloaikyl residue optionally substituted by NRSTR52

wherein R51and R52 may be hydrogen, (C4-Cgalkyl etc.; or R43 is a group R81
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20 or R2 is (C1-C6)alkyl, provided that in said alkyl residue at least one

hydrogen is substituted by OH, OCH3, COOH, COOCHS3, NH2, NHCH3,

N(CH3)2, CONH2, CONHCH3 or CON(CH3)2; 250r R2 is a

(C1-C4)alkylene bound to the cyclic amife, in which the (C1-C4) alkylene

forms a second bond to a different carbon atom of the cyclic amine ring

and forms, together with carbon atoms of cyclic amine, a second, 4-8
defingtnBered g erPRERSGERS @B RyFa Ui OBRIRAEHS ReBIoRNClic ing with
1, N2 MHRENRIR:Or A0 ERCQLRIRAIS fa rameg@nbéé%da%mn%hly subsiituted

ﬁCl-C@ alkyl, (C1-C6)alkylene-R'; 20 R5 is H, halogen, CN, 25 NOZ2,
3“’(8&’-%6% fi!{’(@&%ﬁﬁ(ﬁﬁ@ﬁ%@ﬁﬁca)alkylene-(ca-cm)aryl,

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

= {aromatic ring} - C(RY}{R)( MNH.,)

HN

O

as Rho-kinase inhibitors.

Summary

According fo a first aspect, there is provided a compound of the formula Hh

Rg Rsg
§ e
"3 = i NR
T :
=3
7
R1 Rg (RE)H
)]

whearain
R1is H, OH or NH>»;

Ro is

R,

(C7-Cglalkyl,
(C1-Cs)alkylene-R’,
(Co-Cpglalkenyl,

(Co-Cglakkynyi,
(C1-Cglalkylene-0-(Cq-Cglalkyl,
(Cq1-Cglalkyiena-O-R’,
(C1-Celatkylene-CH[R ],
(C4-Cg)alkylene-C(O)-R’
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30(C2-C6)alkenylene-(C6-C10)aryl, WO
2008/077555PCT/EP2007/011168 8

%_% C6 Iene -(Cs-C10)heterocyclyl, C H(OH)-(C 1-C6)a Ik¥l NH2,

SOZH NH-S02-(C1-C6)alkyl, NH-S02-R', T/EP2007/011168

NH- C(O) (C1-C6)alkyl, NH-C(0)-R', C(O)NRC -C6)alkyg2, C(0)0OH, or
C(0)0-(C1-C6)alkyl;  R5is 15H, (Cl gC8)a lkyl, (C 1-C6)a Ikylene-R',
(C 1-C6)a lkylene-0-(C 1-C6)alkyl, 20(C1-C6)alkylene-O-R’,
(C1-C6)alkylene-CH[R12, (C1-05)alkylene-C(0)-R’,

(C1{CAS6)RInsan@ IO H2, (C1-C6)alkylene-C(O)NH-R!,
25((:1 C6)alkylene-C(0)NH-(C1-C6)alkyl, (C1-C6)alkylene-C(0)NRC1
(Cr-Coyalivs Qe(é %lene -C(O)NIR 1)2; (C1-C6)alkylene-C(0)0-(C

L oK C onreL o
(C 1 QONREGHEG)IRMKL; -CHpKGT-C6)alkylene-R’, or
(Cng}aé(y%er?eG)&lgglﬁnE% g 10
{C4-Cglalkylene-C(OO-(C1-Cglalkyl,
C(CYo-(C4-Cr)altkyl,

C{OYOR’

C(O)C4-Cplalkyl,

C(OIR,

C(O)NH-{C4-Cglalkyl,

C(OWNHR’,

C{O)-NH(C+-Cg)alkenyl,

C(O)-NH(Co-Cg)alkynyi,

C(O)-NH(C 1-Cglalkylene-R',

C(O)N[(C1-Cg)alkyl]R’

C(OINI(C1-Cglalkyllz,

C(O)-{C1-Cglakkylene-R’,

C(OC)O(C4-Cglakkylene-R’;

or Ro is (C4-Cg)alkyl, provided that in said alkyl residue at least one hydrogen is
substituted by OH, OCHsg, COOH, COOCH3, NH2, NHCH13, N(CH3)2, CONH,,
CONHCH3 or CON(CH3)2:

or Ro is a (C4-C4)alkylene bound to the cyclic amine, in which the (C4-C4) alkylene

forms a second bond to a different carbon atom of the cyclic amine ring and forms,

together with carbon atoms of cyclic amine, a second, 4-8 membered ring;

Rais
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R7 is H, halogen, CN, 15 NO2, (C1-C6)alkyl, 0-(C1-C6)alkyl,
(C2-C6)alkenyl, 20(C2-C6)alkenylene-(C6-C10)aryl, (C1-C6)alkylene-R’,
CH(OH)-(Ci-C6)alkyl, NH2, NH-R', 25 NH-S02H, NH-S02-(C1-C6)alkyl,
NH-S02-R’, S02-NH2, S02-NHR', WO 2008/077555PCT/EP2007/011168
10 NH-C(0)-(C1-C6)alkyl, NH-C(0)-R', C(0O)NRC1-C6)alkA2, C(0)0OH, or
5C(0)0-(Ci-C6)alkyl; R8 is H, halogen or (Ci-C6)alkyl; nis 1, 2,3 0or4; mis
H 1,2,3,40r5;and L is O(CH2)p, S(CH)p, S(0)(CH2)p, SO02(CH2)P,

' NH(CH2)p, N(C1-C6)alkyl-(CH2)p, N(C3-C6)cycloalkyl-(CH2)p,
haidge(C1-C6)alkyl]-(CH2)p or NRC1-C3)alkylene-RT (CI-12)p; pis 0, 1, 2,
(ngc%r)élikw’herem R is 20(C3-C8)cycloalkyl,

(Cq-Cplalkylene-R’,
OH,

O-R”,

NH2,

NHR”,

NR"R” or
NH-C(O)-R”,

Rg is

H,

halogen,

hydroxy,

CN,

(C1-Cglalkyl,

R,
(C1-Cgalkylene-R’;

Ry is

H,

halogen,

CN,

NO>,

(C1-Celalkyl,

(Co-Cglatkenyt,

R,
(C1-Cglalkylene-(Cg-Cqp)aryl,
(Co-Cglalkenylene-(Cg-C1q)aryl,
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(C5-C10)heterocyclyl, (C6-Clg)atyl; and R" is 25(C3-C8)cycloalkyl,
(05-Cig)heterocyclyl, (C6-C10)arYI, (C1-C6)alkyl, (C1-C6)alkylene-R’,
“gog%l(%g qa_I_kerne-O-(Cl-CG)aIkyI, 11 (C1-C6)alkylene-O-R', or
(CEUEJ ARy Tene-NRxRy; and wherein Rx and Ry are indepefGaHRryf011168
each other (C1-C6)alkyl, 5(C5-C10)heterocyclyl, (C6-C1 )aryl,
(C1-C4)alkylene-(C5-C10)heterocyclylg(Ci-C4)alkylene-(C6-C10)aryl,
(C1-C4)alkylene-NH(C1-C6)alkyl, 10(Ci-C4)alkylene-NRCi-C6)alkYll2,
(Ci-C4)alkylene-NRC6-C10)aryl112, or
(C1{Ca i) lkylete-NREOBIQ)hetgrocyclyll2; wherein in residues R4, R5,
R6, R7 and R8 alkyl, alkylene or cycloalkyl can optionally be
CHQBstitutdd®REdr more times by OH, OCH3, COOH, COOCH3, NH2,
NHA HCH3, 15 N(CH3)2, CONH2, CONHCH3 or CON(CH3)2 ; wherein in
esidues R2 to R8 alkyl or alkylene can optionally be substituted one or
NH-Rigre times by halogen; 20wherein in residues R2 to R8 (C6-C10)aryl and
NH%%?-910)heterocyclylare unsubstituted or substituted one or more times
y &litable groups independently selected from halogen, OH, NO2, N3,
NH-68; Q)-EglaG@)alkyl, C(0)-(C6-C1COOH, COO(C1- C6)alkyl, CONH2,
CONH(C1-C6)alkyl, CON[(C1-C6)alkyl]2, (C3-C8)cycloalkyl, (C1-C6)alkyl,
NH-g8X2ctE)alkylene-OH, (C1-C6)alkylene-NH2, (C1-C6)alkylene-NH(C1-

NH-C(O}-(C1-Cg)alkyl,
NH-C(O)-R,
C{OIN[(C1-Calalkylla,
C(O)OH, or
C(O)O-(C1-Cg)alkyt;

Rg is

H,

R,

(Cq-Cpglalkyl,

(Cq1-Cglalkylene-R’,
(Cq-Cgialkylene-O-(Cq-Cg)alkyl,
(C1-Cglalkylene-O-R’,
(C4-Cg)alkylene-CH[R]o,
(Cq-Cglalkylene-C(O)-R’,
(C1-Cglalkyiene-C(O)NH>,
(C1-Cpg)atkylene-C{O)NH-R’,
{C1-Cglalkylene-C{O)NH-(C1-Cg)alicyl,
{Cq-Cglalkylene-C{O)N[(C1-Cglalkyllz,
(C1-Cg)alkylene-C(ONIR ]z
(C4-Cglalkylene-C(O)O-(C1-Cglatkyl,
C{0)O-(C4-Cg)alkyl,
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25C6)alkyl, (C1-C6)alkylene-NRC-I-C6)alkylk, (C2-C6)alkenyl,
(C2-C6)alkynyl, 0-(C1-C6)alkyl, 0-C(0)-(C1-C6)alkyl, PO3H2, SO3H,
S02-NH2, SO2NH(C1-C6)alkyl, SO2NRC1-C6)alkylk, S-(C1-C6)alkyl,
SO-(C1-C6)alkyl, S02-(C1-C6)alkyl, S02-N=CHNRC1-C6)alkY112, 12
C(NH)(NH2), NH2, NH-(C1-C6)alkyl, N[(%l -C6)alkyl]2,
NH-C(0)-(C1-C6)alkyl, NH-C(0)0-(C1-Calkyl, NH-S02-(C1-C6)alkyl,
NH-S02-(C6-C10)aryl, NH-S02-(C5-C10)heterocyclyl, N(C1-

C(@§Hkyl-C(0)-(C1-C6)alkyl, N(C1-C6)alkyl-C(0)0-(C1-C6)alkyl,

C(@ l@%%@,{lwl-C(O)-NH-(Ci-CG)aIkyI], (C6-C10)aryl,
(C1-C6)alkylene-(C6-C10)aryl, 0-(C6-Clg)aryl, 0-(C
C(G3RC6)alkylene-(CmCi 0)aryl, (C5-C1 O)heterocyclyl,

5 -C10)heterocyclyl, or
C((g%cﬁz &C)g)ie{éy% 2(C5-C1D)heterocyclyl, wherein the (C6-C1 &aryl or
C(U8HEg)heterocyclylmay be substituted one to three 10 times by a group
c relg@)éncée tl ‘f\sﬂj ¢cted from halogen, OH, NO2, CN, 0-(Ci-C6)alkyl,
((JE 8) t%/% : NH(Ci-Cs)aIkyI, NRC1-C6)alky119, 302CH3, COOH,
C(f%@?@é %@ lyi, CONH2, (01-C6)alkylene-0-(Ci -Cs)alkyl,
)aI Iene- -(C6 Cio)ary!, or 0-(C1-C6)alkylene-(C6-C1g)aryl; or

C{(whgteni: (THIGENari jovicinally substituted by a O-(C-i-C4)alkylene.-O
roup 15 whereby a 5-8-membered ring is formed together with the

C( %gﬁ 6MHENRYYen atoms are attached to; and wherein aryl or
heterocyclyl substituents of (C6-C-10)aryl and (C5-Cio)heterocyclyl
groups may not be further substituted by an aryl or heterocyclyl containing

R7 dggoup; 200r their stereoisomeric forms and/or their tautomeric forms
and/or their pharmaceutically acceptable salts. In one embodiment of the

 present disclosure R1 is H, the compound is thus characterized by the

halfgyerula (1) 25 13 In another embodiment R1 is OH, the compound is
thus characterized by the fonnula (111) 5The compound of foniula (lll)
has a tautomeric form of the formula (III') (111) The tautomeric form is

NO3lso an embodiment of the present disclosure.

(C1-Celalkyl,
O-(C1-Cgalkyl,
(Co-Cglalkenyl,

R,
(Co-Cglalkenylene-(Cg-C1g)aryl,
(C1-Cglalkkylene-R’,
CH(OH)-(C1-Cg)alkyl,
NHo,

NH-R’,

NH-SOoH,
NH-S092-(C1-Cglalkyl,
NH-SO9-R’,
SO»-NH2,

SO5-NHR’,
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10 In a further embodiment Ri is NH2 and the compound has the formula
(IV)R4AR5 NR6 NH2 (IV) RLlis preferably Hor OH. WO
wé?% é??%? 5PCDEP2007/011168 14 preferred are H,

?’ 5 )heteroaryl containing one or more N atoms or Nﬁﬁﬁﬁé’ﬁ?f
Most especially preferred, R3 is H. Examples of R3 substituents are
S5Preferably, R4 is H, halogen or (C1-Gg)alkyl. More preferred, R4 is H,
halogen or (C1- C4)alkyl. Most preferred, R4 is H.

7/011168

NH-C{O}-(C4-Cglalkyl,
NH-C{O)-R,
C(O)NI(C1-Cg)aliyllz,
C(O)YOH, or
C(OYOACq-Cglalkyt;

Rgis H, halogen or (C4-Cglalkyl,
nisi,2, 3or4d;

mis 1,2, 3 4or5 and
Lis O(CH2)p, S(CH2)p, S(O}CHz)p, SO2(CH2)p, NH(CH2)p, N(C1-Cg)alkyl-(CHo)p,

N(Ca-Cp)eycloalkyl-(CHz)p, N[CO(C 4-Cglalkyl]-(CH2lp of N[(C4-Ca)alkylene-R'}-
(CH2)p;

pis 0, 1,2, 3, or4;

wherein

R'is
{C3-Cg)cycloalkyl,
(Cg-Cqplheterocyciyl,
(Cge-Cqplaryl; and

R"is
{Ca-Cg)cycloalkyl,
(Cs-C1g)heterocyciyl,
(Ce-Colaryl,

(C1-Cgalkyl,
{C1-Cglalkylene-R’,
(C4-Cglalkylene-O-(C4-Cg)alkyl,
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Preferably, R5 is H, halogen, CN, (C1-C6)alkyl, (C2-C6)alkenyl, R',
NH-(C6-C10)aryl or (C1-C6)alkylene-R'. More preferably, R5 is H,
halogen, (C1-C6)aikyl, (C2-C6)alkenyl, R', NH-(C6-C10)aryl or
(Ci-Co6)alkylene-R'. Most preferably, R5 is H, 10halogen, (C1-C6)alkyl,
(C2-C6)alkenyl, (C6-CiNH-(C6-C &aryl, {E1-C2)alkyl-(C6-C10)aryl or
(C5-C1 O)heteroaryl. Especially preferred, R5 is H, halogen, phenyl,
(C1-C6)alkyl, (C2-C6)alkenyl, (C6-Clp)aryl or (C5-C6)heteroaryl. Most
(Ce&maikmepeferfdd ®5 is H, halogen, methyl, ethyl, vinyl, phenyl, thienyl
orpyridyl. 15 les of R5 are hydrogen, fluoro, chloro, bromo, iodo,
(© %@%@ﬁ(ﬁ{?ﬁ@?@ﬁ%ﬁn& Mﬁéﬁrﬁ]y , thienyl or pyridyl, nitrite, nitro,
whéPeMEtoXMIRNCRYS MAIRIDRAZYI, aBFopel, sbutenyl, cyclopropyl,
tetrazol, amino, 4-methoxy-aniline or N-acetyl, preferably hydrogen, fluoro,
(Cchlgreidyiomo, iodo, methyl, ethyl, vinyl, phenyl, thienyl or pyridyl More
preferred, R5 is H, halogen, methyl, or ethyl, most preferred R5 is H. 20
(Canto O8R5 %EEPCT/IEP2007/011168 15 C6)alkylene-0-(C1-C6)alkYL
(Cg%@,l-@g}@!kyIene-C(O)-(CS-C1O)heterocyclyl,
C1-C4)alkylene-C(0)-(C6-C10)arYl,
(C ATl aBpiete £O)NREEQB)IIA2, (C1-
C6)alkylene-C(0)NH-(C1-C6)alkyl, (C1-C6)alkylene-C(0)0-(C1-C6)alkyl,
(C clayniuiccerfket Cc@Rerl-ce)alkyl, C(O)R', C(0)NH-(C1-C6)alkyl,
C Ci- 5Coalkylb, or, C(0)(C1-C6)alkylene-R. In a further preferred
m"eé%%!ﬁ%%ﬁ? F?gﬁlm ?&f%@g&lkyl, (C5-C10)heterocyclyl,
(C{ S fafpxslealkyC qg@B%QﬁQ(I, (C1-C4)alkylene-(C3-C8)cycloalkyl,

(C1-C4)alkylene-(C5-C10)heterocyclyl, (C1-C4)alkylene-(C6-C10)arYt,
(CCrabgerahikresd-@antlalki, (C1-C6)alkylene-C(0)NRC1-C6)alkylk,

(Cl-Ch)alkylene- C(0)NH-(C1-C6)alkyl,
(C1(@@@%@@&%@6%%3é’i‘?é@éj%ﬁ@ll)@b)o-(c1-06)a|ky|,

N I=G( <CR0) &) , i
wh%{%gﬁl\l%%%@c%)gﬁy%é%ﬁ%ﬂglgggggﬁh%( %Q%gﬁeciﬁ eyelBaliyh can optionally
be {UbsGhieidyiercs(CBcGS joyels diiyd (DR 3, CRYdlky €D 3, NHo, NHCH3,

C10)heterocyclyl, or CQ%)(CLCG)aIk lene--(C6-C10)aryl. 15 In a further
e & eElBa O GEBIza)alkyl, (C3-Caeycloalkyl,
(C5-Clo)heterocyclyl, (C5-C10)aryl, (Ci-C4)alkylene-(C3-C8)cycloalkyl,
(C1-C4)alkylene-(C5-C10)heterocyclyl, (C1-C4)alkylene-(C6-C10)arYl,
whe@Ein Coashglerse Rp(C1LREHIK hI(SikyGB)alkb e COINHKE $LO8)dikgd one or
Cl-CG%aIkerne- 20C(0)NRC1-C6)alkyl]2, C(0)0-(O1-Calkyl,
mogeHiET-BEIRIRISE0)(C3-C8)cycloalkyl, C(0)-(C5-C10)heterocyclyl,
C(0)NH-(C1-C6)alkyl, C(O)NRC1-C6)alkYI12,

Wh%%%%‘%%ﬁ%ﬁ%%ﬁ%@%@ﬁ% Iég l C@§0@5—C1g)heterocyclyl are unsubstituted

or <alfdfitedaHDaLUeRRsEGRrel VaidRia 3PJNOLE EIRIFRL FIPONIEEY from
R6 is H, (C1-C6)alkyl, (C3-C8)cycloalkyl, (C6- C10)aryl,

halpgenc@ydidiene Xaa i) & @BHiky-Ca)alkyl, C(O)-(Cs-C1p)aryl, COOH, COO(C1-
o Ao o R A Ko e o anat
(C4 E(@%%%Eﬁ@%@'ﬂb—@@) W%@%M%%}@me@é%b@énﬁtw(m~

c(0)(Ci-C 6-C O)arYl.
Ce)20081677S5RBYR20({T01CE68IB]N (Dt atiareyhréfer-Eg)alkynyl,

O- &R MENt BEPA: (oM S IREBAYE 0, -NH,, SOLNH(C1-Ca)alkyl,
SON[(C1-Cg)alkyllz, S-(C4-Cg)alkyl, SO-(C1-Cg)alkyl, SO-(C1-Cg)alkyl, SOo-N=CH-
N[(C1-Cpgjalkyll2,
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5(C1-C4)alkylene-(C3-C8)cycloalkyl; (C1-C4)alkylene-(C6-C1
g)heterocyclylwherein heterocyclyl is unsubstituted or substituted one or
more times, preferably one or two times, by (C1-C4)alkyl;
(C1-C4)alkylene-(C6-C1 &aryl wherein aryl is unsubstituted or substituted
one or more times, preferably one to threédimes, by halogen, (C1-C4)alkyl
especially CH3 or CF3, 10 0-(C1-C4)alkyl especially OCHS3,

S02-(C1-C4)alkyl especially S(0)2CH3 or SO2CF3, or S02-N
%ﬁmﬁ@ia alkr?iﬁﬁcés %{WIS’GQENP@H}N(@EB)EH»CHQE&HBC@}aEky!,

W&T@@B@ i djé)g%?p&alkyl or (C3-C6)cycloalkyl. In an even more
especially préefer

S
ferred embodiment R6 is H, preferably unsubstituted

NBiEB)alkyl-Grs)spnefetablyomsahstituted (G JERRysloalkyh Mast:. ]
C%!g{&ryred R6 is H. As examd%Ies%(?r thtgt?é érﬁbodimer%i éé@g’ﬁ@ﬁfgggﬁgmyx, N{(C 4

-Gl (Sromsys) RSP Boraeatr st O-fiethgpbiy,
F\%@{L&g%%ﬂ@@@tyhgg@ h@gaﬁg‘gﬁfuoropropyl, 4,4 4- trifluorobutyl or a
eYrou

substituent selectéd fro consisting of WO

(Qpa3(077555RG TUE1AH002/BLIAEE 1B arfihastprisk (fhdanotes where

th bO,Dd is connected to the N-atom of the ring. 5Preferably, R7 is H,
%gldg"é'ﬁ,)@wkf@?@@ﬂm}Wbﬁ%ﬁm&]?@%ﬂenyl, R' or

€Cl 0e{Cs opefer 7,is H, halogen, CN,
T el Wercpypar oneierocyciy,
wieB=C8)reEiolylo Mostqreterdbly,) Ritdsddy Blyoraagiierau BEsmes NetaYlo three

.ethyl, methoxy, propyl, phenyl, nitrile, cyclopropyl, thienyl or vinyl, most
S T BT T RT3 T IS, 3 63-(C 1-Cpatky

%Y r RZ is prefe H, halo or

s uasproietcd it e peEmp L SRBRL o oon cloj0-c
Cprafieried Wiy HPrétgialilylsR2-8-18R- 0GR aBYLC g)atkylene-O-(Cg-C 1 g)ary!,

I-C8)alkylepe-R', (C2-C8)alkenyl, (C1-C8)alkylene-C(0)NH2,
© 2%(@11-%%%%%%%%%4&?%1-C8)a|ky|ene-C(0)NH-(Cl-C8)aIkyI,
o @heSaliodeng HNKGLIRAIR B AUEEEIRIE-CIOMNIRLZ: 6 group
whereby a 5-8-membered ring is formed together with the carbon atoms the oxygen
atoms are atiached io;

and wherein aryl or heterocyciyl substituents of {(Cg-Ciplaryl and (C5-Cqp)heterocycliyl

groups may not be further substituted by an ary! or heterocyclyl containing group;

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

pharmaceutically acceptable salts.

in one embodiment of the present disclosure R, is M, the compound is thus
characterized by the forrula (I1)

(in
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(C1-C6)alkylene-C(0)0-(C1-C6)alkyl, C(O)NH-(Ci-C6)alkyl, C(O)NHR',
C(0)-NH(C1-C6)alkenyl, 5C(0)-NH(C1-C6)alkynyl,

C(0)-NH(Ci-C6)alkylene-R% C(0)NRC1 -C6)alkylIR

C(0)NRC1-C6)alky112, C(0)-(Ci-C6)alkylgre-R’,

10C(0)0(C1-C6)alkylene-R'; or R2 is (C1-C6)alkyl, provided that in said

alkyl residue at least one hydrogen is substituted by OH, OCH3, COON,

ICO@EHS ANHBANEICHI, N(CH3Ie COMITLNEANRGHIAFLENCH B ine formula
15 or R2 is a (C1-C4)alkylene bound to the cyclic amine, in which the
(%@1@4) alkylene forms a second bond to a different carbon atom of the

cyclic amine ring and forms, @gethg with carbon atoms of cyclic amine, a
second, 4-8 memberggl ring; More % 21s) '
(C1-C6)alkylene-R', (CEZ&87al -
(C1-C6)alkylene-C(O)NH-R'
C(0)NH-(C -C6)alkyl, C(0O)NRR" Cf J(C2
C(0)-NH(C1-C6)alkylene-R’, \égo 077555 PCT{ER2Q07/011168 20
or R2 is (C1-C3)alkyl, providgJ that'ig said alkyl residue at least one
hydrogen is substituted by OH, OCH3, COOH, CO00H3, NH2!NHCHS3,
N(CH3)2, CONI-12. CONHCH3 or CON(CH3)2;

5 The compound of formuta (111} has a tautomeric form of the formula (h)

R4 Rg
R3 _ i &
R
| Rg
)
7
O Rg (RZ }n

(i)

“6)a kS nyl,

The tautomeric form is also an embodiment of the present disclosure.

10
in a further embodiment R4 is NH»> and the compound has the formuia (IV)
R.
R is preferably H or OH.
15

R3 Is preferably H, halogen, (C{-Cg)alkylene-R’, O-R" or NHR". More preferred, Rs is
H or NHR". Mest preferred, R is H, NH-(C5-Cgheterocyciyl or NH-phenyi, especially
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50r R9 is a (C1-C4)alkylene bound to the cyclic amine, in which the
(C1-C4) alkylene forms a second bond to a different carbon atom of the
e ring and forms, together with carbon atoms of
Wg%%g%@%g% membered ring. Most preferably, R2 is 10R’, Ciy&'&gmé%nmg

(C1-C6)alkylene-R', (C2-C6)alkenyl, (C1-C6)alkylene-C(0)NH-R’,

(CI-C6)alkylene-C(0)NH-(C1-C6)alkyl,;45C(0)NH-(C1-C6)alkyl, C(O)NHR',

C(0)-NH(C2-C6)alkynyl, C(0)-NH(C1-C6)alkylene-R', 200r R2 is a

(C1-C2)alkylene bound to the cyclic amine, in which the (C1-C4) alkylene
preftorabasefand-popdig)adtiferant canbaniatopnobihecrelic aming siNgH-phenyl.

and forms, together with carbon atoms of cyclic amine, a second, 4-8
MoskfsrBeflY MigieTedR 5 misy e bound to any carbon atom of the ring

[ the linker 25group L is bound. As examples

Exa{ﬂ%‘%@egg%j %Bgdgt {%%fg{@%ﬁs WO 2008/077555PCT/EP2007/011168 21

5 The asterisk (1 dergL@tes Where the bond |$—{connected to the C-atom of

the ring. Examples.idi-the. e R2S. C?:4\04 alkylene,

Preferably, R4 is H, halogen or (C4-Cg)alkyl. More preferred, Ry is H, halogen or (C4-
Cylalkyl. Most preferred, Ry is H.

Preferably, Rg is H, halogen, CN, (Cq-Cg)alkyi, {Co-Cg)alkenyl, R’, NH-(Cg-C1g)ary!
or (C4-Cglalkylene-R’. More preferably, Rs is H, halogen, (C1-Cg)aikyi,
(Co-Cglalkenyt, R’, NH-(Cg-Cqg)aryl or (C1-Cg)alkvlene-R’. Most preferably, Ry is H,
halogen, (C1-Cglalkyl, (Co-Cglalkenyl, (Cg-C1glarvl, NH-(Cg-Cigjaryl,
{C1-Co)alkyl-(Ca-Cqg)aryt or (Cg-Cqp)heteroaryl. Especially preferred, Rg is H,
halogen, phenyl, (C4-Cg)alkyl, (Co-Cglalkenyl, (Cg-Cqgaryi or (C5-Cg)heteroaryl.
Most especially preferred Ry is H, halogen, methyl, ethyl, vinyl, phenyl, thienyl or
pyridyl.

Examples of Rg are hydrogen, fluoro, chlore, bromeo, iodo, methyl, ethyl, vinvi, 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, chioro, brome, icdo, methyi, ethyl, vinyl, phenyl, thienyl or pyridyt
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-Cqp)aryi,
(C4-Cy)akkylene-(C3-Cgjcycioalkyl, (C1-Cyg)alkylene-(Cs-C qplheterocycliyl, (C4-
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In a preferred embodiment the created ring system is selected from 5
Preferably, nis 1, 2 or 3. More preferred, nis 1 or 2. Most preferred nis 1.

WE)@%&%Q N is 2, 3 or 4. More preferred m is 3. 10The link SI4R IG%] 6

e bound o the ring in any position via a ring carbon atom. fn"a’préterre
embodiment, m is 3 and L is attached to the 4-position of the piperidine
ring (R2)n or L is attached to the 3-posiion of the piperidine ring WO
2008/077555PCT/EP2007/011168 23 (R2)n in all their stereochemical
forms. In an especially preferred embodiment, L is attached to the

c@)@?wﬁm@dfgm@mir@W&hﬁﬁ%@ﬁ@@%@@fwwp. In

urther embodiment of L, L is H2)P, H or H .In

(1 Y ST L IR B GBI 1-Corat, (C1-
(6 ky-( C [ Gl - ){Cs.

c@)ﬂ@é@%ﬁ%ﬁ@%ﬁﬁ%@%ﬁsfa@wﬁ (05%R(C1-Cg)alky,

C{ONE(CHE3) Rl i QOS> 98 aiséinplcy SR RT 245 With (CH(Ci2Yisy N (CIOINI(C 4-

6) IkyI-(§l£ bej ore re%erred. A preferred N(C1-C8)alkyl is
Cﬁ){‘@%% ,‘ﬁ%&%ﬁb’ﬁaé)@“ CH3 or NCH2CH3 with NCH3 being
more preferred. Even more preferred L is 0(CH2)p , S(CH2)P or
H(CH2)p. Most preferred L is.0, S or NH with O being especiall

ﬁ?&j I

102 HERerT SRR PO 2 or & oRo el oiGy T U
el o el e (U ER Akl on
(C1-Cy)alkylene-(Cs-Cqp)heterocyclyl, (C1-Cylalkylene-(Cg-C1p)aryl, (Cq-
Cglalkylene-0-(C1-Cglalkyl, (C1-Cglalkylene-C(O)N[(C1-Cg)alkyl]y, {C1-Cglalkylene-
C(O)NH-{C1-Cglalkyl, (C1-Cglalkylene-C(O)C-(C1-Cgjalkyl, C{O)YO-(C1-Cglalkyl,
C(O)C1-Cglalkyl, C{O)-( Cs5-Cqpg)heterocyciyl, C(O}{T3-Cg)eycloaikyl, C(O)NH-(Cq-
Cglalkyl, C(O)N[(C4-Cglalkyl]y, C(O) (C1-Cglatkylene-(C3-Cglcycloalkyl, C(O)
(Cq-Cg)alkylene- Cg-Cqp)heterocyclyl, or C(O){C4-Cglalkylene--(Cg-C1plaryl.

In a further more preferred embodiment Rg is H, (C1-Cgalkyl, (C3-Cg)cycloalkyt,
(Cs-Cqpiheterocycivl, (Cs-Cip)aryl, (C1-Cylalkyiene-(Cy-Cglcycioalkyl,
(C1-Cg)alkylene-(Cs-C {gyheterocyclyl, (C4-Cgjalkylene-(Cg-Cqg)aryl, (C1-
Cg)alkylene-O-(C1-Cg)alkyl, (C1-Cglalkylene-C(O)NH-(C 1-Cglalkyi, {C4-Cglakylene-
C{OIN[(C1-Cg)alkyllz, C(O)O-(C4-Caalkyl, C(O)C1-Cg)alkyl, C(O)NC3-Cgleycloalkyl,
C(O)-(C5-Cqprheterocyclyl, C{O)NH-{C {-Cg)alkyl, C(OIN[(C1-Cg)alkyl]lo,
COYC1-Cplalkylene-(C3-Cgleycloalkyl, C(O}C 1-Cglalkylene-(Cs-C 1g)heterocyciyl,
or C{O}(C1-Cgalkylene-(Cg-Cqp)aryl.

in an more preferred embodiment Rg is H, (C1-Cgalkyl, (C3-Cg)cycloalkyl, (Cg-
Cigramyl, (C1-Cylalkylene-(Ca-Cgjeycloalkyl, (C1-Cyg)alkylene-(Cs-C g)heterocyclyl,
(C1-Cq)alkylene-(Cg-C1plaryl, (Cq-Cglalkylene-O-(Cq1-Cyglalkyl, C(ONC4-Cglalkyi,
C{OY)Ca-Cgleycloalkyl, C(O)-{Cx-C 1g)heterocyciyl, C(OWC1-Cy)alkylene-
(Cg-Cqplheterocyclyl, or CLONC1-Cylalkylene-(Cg-C1p)aryl.
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20 In residues R2 to R8 an alkyl or alkylene can optionally be substituted
one or more times by halogen. Preferably alkyl or alkylene is substituted
V@&gﬂg%mgg%times by halogen selected from chloro or bromo but mé?/ be
ubstituted by fluor once or more, e.g. being perfluorinated. B dr&tapfy/o1i16s
halogen is Fluor. More preferred an alkyl or 25alkylene is not halogenated.
74 In residues R9, R4, RB, R6, R7 anddRE alkyl, alkylene or cycloalky!l
can optionally be substituted one or more times by a group selected
independently from OH, OCH3, COOH, COOCHS3, NH2, NHCH3,
in aNELEB)YaoONK CIRNHCH 3O GQNKOH3)2 If substituted, the number
of substituents is preferably between 1, 2, 3 or 4, more preferably 1 or 2
H. with 1 being even more preferred. Preferably an alkylene or cycloalkyl is
(C1 yeuhsatituted. More preferably an alkyl, alkylene or cycloalkyl is not
substituted. Preferably in R4, R5, R7 and RE an alkyl, alkylene or
(Ca-&plengrlsiot substituted. More preferred, in R4, R5, RB, R7 and RB an
kyl.,alkyiene-or cycicalkyl,is pot substituted. In preferred embodiments of
(61%6%1@? ”eafs(:%%%}é?‘%’ac@/a’!‘ A

esent &6ne of more or all of the groups contained in the

(C1omaryRras qUiormishdiaanioge perdent ot eashpthe uhaueamy:el the

preferred, more preferred or most preferred definitions of the groups

SUb%@%@%ﬁ@@%ﬁ@%&ﬁ?{%ﬁ%&ﬁﬁ@gB@@iﬁ@“’@én@Va%ﬁrs(%ﬂg&ifbre
. defint ; " |
e YR S S An A SRR ed S or more
tlmeanﬂfef@m@?f e (1101 (s e A @ﬁ}g@h@p{@h@f@ﬁﬂt&hﬁ@ﬁ%;&)ﬂ@@r CFE’:-
with respect to all preferred embodiments the disclosure includes the
O-(CotporiksssPrriabyitth’e) indrdtetdon@id FrPRARY sl cf O2CF 3,
or s??fﬁpi@ﬂ‘-ﬁifd?f@@m&%%%aﬂ ke, PRiaknargelicglly acceptable

afts. 20 Theterm "t--" in the exemplified substituents vi&ezsupra marks
the point where the substituent is attached, which means, for example, for

S ot e I

espeaaijyopradeofdt efobadifadh \Waeieid, pRiftsdbhOariNtied (C4-Cg)alkyl or

preferably unsubstifuted (C3-Cg)eycloalkyl. Most preferred Rg is H.

As examples for these embodiments, R6 is hydrogen, methyl, ethyl, propyl, isopropyl,
3-methyl-butyl, 2-methyl-propyi, 1-ethyi-propyl, butyl, pentyl, 3,3,3-trifucropropyl, 4.4,4-
trifluorobutyt or a substituent selected from the group consisting of

Ci




R2 is (C7-C6)alkyl, 10(Ci -C6)alkylene-R’, (C2-C6)alkenyl,
(C1-C6)alkylene-C(0)NH2, (C1-C6)alkylene-C(0)NH-R',

Wg% @ﬁ% lene-C(0)NH-(C1-C6)alkyl, ,
1 %?: LC6)alkylene-C(0)NRC1-C6)alkY112, (C1-C6)alkylend-E{0)RifR 43168
(Ci-C6)alkylene-C(0)0-(C1-C6)alkyl, C(0)NH-(C1-C6)alkyl, C(O)NHR',
20C(0)-NH(C2-C6)alkenyl, C(0)-NH(C2ZC6)alkynyl,
C(0)-NH(C1-C6)alkylene-R', C(O)N[(C1 -C6)alkyl]R" WO
2008/077555PCT/EP2007/011168 26 C(0)NRC1 -C6)alkYIK,
c(0)y(c1-Ce)alkylene-R', C(0)0(C1-C6)alkylere-R'; 50r R2 is (C1-C6)alkyl,

jded that in said alkyl residue at least one jhydrogen is substituted by

) 00¢ NHEH3, NECH3)2, ,

t4)alkyleme bo nd tgjthe cyclic
orms a second bonhd to a

carbon atoms of cyclic amine, a second, 4-8 me
; 15R4

haloggn, (Ci-C4) ne-R’, 0-R" ot NHR"
(Cfi-C6) lkﬁijﬁ%«ﬁjﬂ_%)al g1, ha
) -Ca0)ar @ °C (C1-C6alkyle

(C5-C1lg)heterocyclylor (Cl-CG)aIern
R6-isH, R', (C1-C8)alkyl, (Ci-C6)alkylene-R’,

)alkylene-CH[R12, (C1-C6)alkylene-C(O)N Cl- *
)alkylene-C(ONH-R, (CL%(IKYHZ
(0Yk€1-C4)alkyl or (H1-C6)a [R12,25C()0-(C1- l,

C(0)(C1-Cpb)alkyl, C(0)(C3-C8)cycloalkyl, C(O)NH-(C1-C6)alkyl,
C(O)N[(C1-C6)alkyl]2, C(0) 6 lene-C3-C3)cycloalkyl, C(0)
(C1-66)alkylene-05-C10)heteroc cIyI0|NC(0)

* -Co6)alk <(C6-£10)aryl.
F
F
|
* : Qé/ Q\ /<
) S&\ F ,O
O=8—0 O O *
! * # 7N
1 A ' ¥ O
/
N -N—
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R7 is H, halogen, CN, (C1-C6)alkyl, 0-(Ci-C6)alkyl, (C2-C6)alkenyl or R’;
27 R8 is H, halogen or (Ci-C8)alkyl; mis2,30or45nis1,2o0r3,Lis
ﬁ( NH(CH2)p or N(CI-C6)alkyl-(CH2)p, and pis 0, 1 or 2; 10 or

éir's ere0|somer|c and/or tautomeric forms and/or their phé’ﬁﬁ%%ﬁwﬁg
acceptable salts. 15 A further preferred embodiment is a compound of the
formula (1) wherein Ri is H or OH; R2 igg20R’, (C1-C8)alkylene-R’,
(C2-C8)alkenyl, (C1-C8)alkylene-C(0)NH2, (C1-C8)alkylene-C(0)NH-R%
25(C1-C8)alkylene-C(0)NH-(C1-C8)alkyl, C(O)NH-(C t-C8)alkyl, C(O)NHR',
C(@NH(C C8)a|ky|e§|qeg:2R' C(0)-NH(C2-C8)alke

I
30 ((f) -NH(C2-C8)alkynyl, WO 2008/077555P g 7/011168 28
1S{Ci- C4)alky, ovi hat in said alkyl res st oné%/L\/\
ydrogen is substigyted byv\OH, OCHS3, COOH, COCH3 NH2, NHECH3

(CH3)2, CONH2, CONHCH3 or CON(CH3)2; 50r R2 is a O

(Ci-C4)alkylene b%und to the cyclic amine, in which the (C1-C4) alkylene
NH, HiN
) . NH,
*Q\/OH
O O

The asterisk (7} denotes where the bond is connected to the N-atom of the ring.

Preferably, Ry is H, halogen, CN, (Cq-Cgalkyl, O-(C1-Cg)alkyl, (Co-Cglalkenyl, R’ or
(C4-Cglalkylene-(C3-Cg)cycloatkkyl. More preferred, R7 is H, halogen, CN,
(C1-Cylalkyl, O-(C1-Cylalkkyl, (C1-Cylaikenyl, phenyl, cycloprepy! or
(Cs-Cglheteroaryl. Most preferably, Ry is H, fluoro, chioro, bromo, methyl, ethyl,

methoxy, propyl, phenyl, nitrile, cyclopropyl, thienyt or viny!, most especially preferred
Ry is H, fluoro, chloro, bromo, methyl, propyl or methoxy. Most preferred Ry is H.

Rg is preferably H, halogen or (C4-C4)alkyl. More preferred, Rg is H, Cl, F, methyl or
ethyl. Most preferred Rg is H.

Preferably, Ro is

R,

(Cy-Cglalkyl,

(C1-Cg)alkylene-R’,

(Co-Cgaikenyl,
(C1-Cglalkyiene-C(C)NHo,
(C4-Cgalkylene-C(O)NH-R’,
(Cq-Cglalkylene-C{O)NH-(C1-Cg)alkyi,
(C1-Cgralkkylene-C{OIN[(C 1-Cg)alkyi]s,
(C1-Cglalkylene-C(O)N[R']2:
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forms a second bond to a different carbon atom of the cyclic amine ring
and forms, together with carbon atoms of cyclic amine, a second, 4-8
%’%%%Q/%% rlng R3 is H, halogen or NHR", wherein R" is defined
ove; 4 is H, halogen or (Ci-C44)alkyl; R5 is H, (Ci- CGB’&W?ZOO’Y/@E?{MS
halogen, (C2-C4)alkenyl. (C-C)aryl, (C1-O6)alkylene-(C6- Ci )aryl or
(C5-C10)heterocyclyl; 15 R6 is H, (C3¢-8)cycloalkyl, (C1-C8)alkyl,
(C1-C6)alkylene-0-(C1-C6)alkyl, (C1-C3)alkylene-R’, C(0)0-(C1-C)alkyl,
C(0)(C1-C6)alkyl, C(0)(C3- C8)cyc|oa|ky| C(0)-(C5-C1g)heterocycilyl,
(C1 TOMNEGCRRNY C(ONRHC6)alkYI12,
(C1-C3)alkylene-(C3- 8)cyc|oa|ky|
C(@@é@'i En-Egyaiene-(C5-C10)heterocyclyl, 20or C(0)(C
c(O] %ggﬁlkylene--(CG C10)aryl; R7 is H, halogen, CM, (C1-C6)alkyl,
3) -C6)alkyl, (C2-C6)alkenyl or R"; R8 is H, halogen or (Ci-C6)alkyl; 25
C{OmNKEC 8-opaikasy, 2 or 3; 30 L is O(CH2)P, S(CHOP or NH(CH2)p, and

cO !@4@ 8%75(55PCDEP2007/011168 29 pis O or 1; or their
tere gn&/br tautomeric forms and/or their pharmaceutically

WE@P@ glr@;&}émespemally preferred embodiment is a compound of
the formula (1) wherein R1 is H or OH; 10 R2 is C1-C6)alkylene-R’,

COpBHEReEIR1-C6)alkylene-C(O)NH-R',
C(Oﬁf&'@g)@f@ﬁg?'qoﬂ\'H'(Cl'C6)a|kyl’
C{O)«(Cq-Cy)alkylene-R’,

C(0)0(C 1-Cp)alkylene-R’;

or Ry is (C4-Cglalkyl, provided that in said alkyl residue at least one hydrogen is
subsfituted by OH, OCHgz, COOH, COOCHz3, NHp, NHCHz3, N(CH3)o, CONH,,
CONHCH3 or CON{CHz)2.

or Ry is a (C1-C4)alkylene bound to the cyclic amine, in which the (C4-C4) alkylene

forms a second bond to a different carbon atom of the cyclic amine ring and forms,

together with carbon atoms of cyclic amine, a second, 4-8 membered ring;

More preferably, Ry is

R,

{C1-Cgjalkylene-R’,
(Co-Cglalkenvt,
(C1-Cglalkylene-C(O)NH2,
{C41-Cglalkylene-C(O}NH-R’,
(C1-Cg)alkylene-C{O)NH-(C 1-Cg)alkyl,
C{O)NH-(C1-Cg)alkyl,
C(O)NHR",
C(O}-NH(C2-Cglalkynyl,
C(O)-NH(C4-Cglalkylene-R’,
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C(0)NH-(C1-Ce6)alkyl, C(0)-NH(C2-C6)aikynyl, C(O)NHR',
C(0)-NH(C1-C6)alkylene-R', 20 or R2 is a (C1-C2)alkylene bound to the
“gyf?!]i‘?s% jg;g, in which the (C1-C4) alkylene forms a second }:90%% lgg@a’?/emms

Ifferent carbon atom of the cyclic amine ring and forms, togegher WitH

carbon atoms of cyclic amine, a second, 4-8 membered ring; 25R3 is H,

NH-(C5-C6)heteroaryl or NH-phenyl; R@ is H, halogen or (C1-C4)alkyl;

R5 is H, (C1-C4)alkyl, halogen, (C1-C4)alkenyl, (C6-Cio)aryl,

(C1-C2)alkyl30(C6-C10)aryl or (C5-C6)heteroaryl; 30 R6 is H,

or REI3-CB)cygledid/l p(CU<CB ik In(SAi<CHalkyienedyt GE@HOnOb)lgen is

o USSP SOOI vt con

cOoNSalkylenenEo- )aryl. 5R7 is H, halogen, CN, (C1-C4)alkyl,
0(C1-C4)alkyl, (C1-C4)alkenyl, phenyl, cyclopropyl, (C6-C6)heteroaryl; RB
is H, halogen or (C1-04)alkyi; 10mis 3 nis1;and Lis 0, S or NH; 15 or

or RS sie LeliameTinandion Ly eme g farms ant{ WriReihe (01-04[) alkylene

pharmaceutically’acceptable salts. In an embodiment the presen
formdistisured datest toraddbenparat ohiforinola{l setacted20ifronmthergtdapris,

togdfhér @RI gaHndn ferlosyliply f@égsﬁd?a%‘?ﬁ{@ﬁf@@i%&?iﬂg.
1-tert-butyl ester 2-methyl ester, (2R,4R)-4-(Isoquinoi
n-5-yiory)-2-o-tolyicarbamoyl-piperidine-1-carboxylic acid tert-butyl ester,

MOS@@Q&%&&E)@%IS@uinolin-5-yloxy)-piperidine.-2-carboxylic acid
o-tolylamide, 10.
R’, (2R,4R)-4-(Isoquinolin-5-yloxy)-piPeridine-2-carboxylic acid

(Cﬂ@%@.’a‘ﬁ@]@ﬁgﬁ%@' 11. (2R,4R)-4-(Isoquinolin-5-yloxy)-piperidine-2-carboxylic
acid 3-methoxy- benzylamide 12. (2R,4R)-4
{CoUrpglinolih*yloxy)-pipericiine-2-carboxylic acid 2-chloro-benzyiamide.

(€1 _%%&gg#%&fﬁﬁgﬁj,nolin-6-y|oxy)-piperidine-2-carboxylic acid
(C4-Cplakylene-C{O)NH-(C1-Cg)alkyl,

C(O)NH-{C1-Cg)aikyl,

C(O}NHR’,

C(O)-NH(Co-Cglalkynyi,

C(O)-NH(C1-Cg)alkylene-R’,

or Ry is a (C1-Co)alkylene bound to the cyclic amine, in which the (C1-C4) alkylene

forms a second bond o a different carbon atom of the cyclic amine ring and forms,

together with carbon atoms of cyclic amine, a second, 4-8 membered ring;

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

group L is bound.

As examples for these embodiments, Ry is



WO 2008/077555PCT/EP2007/011168 31 14.
(2R,4R)-4-(Isoquinolin-6-yloxy)-piperidine-2-carboxylic acid
- zpropyl)- amide, 15.

“gl:{azl%ly? -4-¥(Tsoquinolin-6-yloxy)-piperidine-2-carboxylic acid FCTRP2007/6T1163
(2-hydroxy-ethyl)- amide, 16. (2R,4R)-4
(IsoquinoIin-6-y|oxy)-piperidine-2-carb3§<ylic acid (furan-2-ylmethyl)-
amide, 17 (2S,4S)-4-(Isoquinolin-6-yloxy)-piperidine-2-carboxylic acid

(uran-2-ylme(:§t:3yl)- amide, 18.
(23:48)=%-(sotuinolin-&lyloxy)-piperidine-2-darboxylic acid
(3- -propyl)- 10amide,.19. o 0
(25, 2S) (Ispquinolifi-6-yltfxy)-piperidine-Z-carpexyiic-acid ™
(pyridin-2-ylmethyl)- amide, 20. H

(2S,4S)-4-(Isoquinolin-6-yloxy)-piperidine-2-carboxylic acid
prop-2-ynylamide, 21.

H
(8S,4S)-4-(Isoquinolin-6-yloxy)-piperidine-2-carboxytic ac N\
/gmgnethyl-amide, 1522. (2 £ . |
L~(Isoguinot oxy)-piperidi arboxylic acid 2-chtoro-be ’/Iamide,
23. &S,4S!-4-§;oquinolin-6- QXY 'Qgpidine-Z-carboxylic acid
isobutyl-a 7 24. (2S,4R)-4-(Isoquindlin-6-yloxy)-pytrolidine-2-carboxylic
acid (4-ethyl-phenyl)- amide, 25. (2S,4R)-4 '
N (Isoquinolin-6-y|oxy)-%rr lidine-2-carboxylig"acid
20amide, 26. (2S,4R) Mlin-&ymz-pyrr
2-yimethyl ide, 27.
(2 )-4-(IsoquinoIin-G}onxy)-pyrroIidine-Z-é_érbo ylic acid
(2-hydroxy-ethyl)- amide, 2528.
(28,4R)-4-(Isoquinolin-6-yloxy)-i)i:ﬂi'

2-methoxy-ethﬁqamide, 29. (2S74AR)-4-HST08 P

/mggrﬁ-yloxy)-p lidine-2-carh ic a @ ethoxy- [}-amide O

« 3 28,4R)-4-"(Isoql@rfrblin-6-y|6xy)-p§ ) -2-carb5xy|ic &id
(pyridin-2-ylmethyl)- 30amide, 31. -

(28,4R)-4-(Isoquinolin-6-yloxy)-pyrrolidine-2-carboxylic acid
prop-2-ynylamide, WO 6008/077555P EP200%/011168 32 32.

(95,4R)-4 (Isofjuinolin-6ylamino)-py e-1,2-dicarboxylic acid
g oL 2-Methyhesten34- N 0
(2S4R) I-phenylcarbamoy!)-4-( H ~

soquinolin- amino)-pyrrolidine-1- carboxylic acid tert-butyl ester, 535.
(2S,4R)-4-(Isoquinolin-6-ylamino)-pyrrolidine-2-carboxylic acid
(4-ethyl-phenyl)- amide, 38.

/Efs,4R)-4-(Isoquinolirﬂ6-ylamino)-pyrro|idiﬁtz-c *\@
furan-2-ylmethyl)- ag‘UQe, )
* N = N * N or

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

Examples for the embodiments wherein Ry is a C1-C4 alkylene, which creates a

second ring system with the cyclic amine, comprise



39. (2S,4R)-4-(Isoquinolin-6-ylamino)-pyrrolidine-2-carboxylic acid
(2-methoxy-ethyl)- 10amide, 40.

“g%ﬁle éﬁ? é%)sr%%l;/l?)?g?n ?dgl,aﬂl,m) pyrrolidine-2-carboxylic acl')% TEPI0T0L1 168
(2S,4S)-4-(Isoquinolin-6-ylamino)-pyrrolidine-2-carboxylic acid
(furan-2-ylmethyl)- amide, 1542. (28,425)-4
(Isoquinolin-6-ylamino)-pyrrolidine-2-carboxylic acid (3-methoxy-

propyl)-amide, 43.
25,4S)-4-(Isoquinolin-6-ylamino)-pyrrolidine-2-carboxylic acid (pyridin-2-

thyl)-amide, ,44. (2S,4S)-4

| ylm
.- ofjuinolin-6-ylmino)-pyrrolidie-2-carboxylitd acid (4-ethyl-pRenyl)-
20amide, 45[(28,48)-4 (Isoquinolir-6-ylamino)-pyrrolidine-g-carBoxylic
asid pheneth ide, 46. W L
(2SL4S)-4-(Isoqtiinglin-6-ylamina)-pyrrolidin fboxylic a

2-chiorobenzylamide, 47. (2S,4S)-4
(}@quinoIin-6-yla@ino)-pyrrolidi-2-carboxylic acid isobutyl-amide, 2548.

. (3S34R)-4-(Isoguingfin-6-ylamioy=pyrrolidinesd-carboxylic & methoxy-
@ lamide, _ _ | ‘
SAR)-4-(Isoguinot; -6-yla rroli

(2-méthoxy-ethyl)- amide, 50. L Ay

(3S,4R)-4-(Isoquinolin-6-ylamino)-pyrrolidine-3-carboxylic acid

o-tolylamide, 3051.

ina &%%éﬁ%‘é‘fél%%&é@%‘f%‘%@% EPigines3icahenls Acid

isobutyl-amide, 52.
-(8-Methyl-8-aza-bicyclo[3.2.1]oct-3-yloxyhFisoquinoline, or 69.

6=(1-benzyl 4 phenyl-piperidin-4-yloxy)-7-c Igfb-isoquinoline,N?fS‘%or their

steyeoisomeric and/or tautomeric forms ar their pharm it

acdeptable salts. (Cod. number given f ferénce) I
mbodiment the present disclosure re toa compoun of formula ()
selected from the group.of ’ H

536-(8-Mathyr: PSE’%; ’iCEE))/lcﬁc?[%?Z?I)oct-BE_yloxy)-ZH-%roquinolin-l-one 72173

5 6-(8-kza-bicyclo[3.2.1loct-3-yioxy).-7-chlorc-2H-Isoquinohn-l-one, 74.
refipifeiylrSaeadinell B eAinelS oy g alllpns, 75
7-Chloro-6-(6-methyl-B-az2-bicyclo[3.2.1)oct-3-yloxy)-2H-isoquinolin-i-one
1075.7-Methyl-5-(B-methyl-5-aira-bicyclo[3.2.1)oct-3-yloxy)-2H-isoquinolin
Preférsﬂﬂ?mqfs 2, 3 or 4. More preferred m is 3.
77.1%-(4-Amino-4-phenyi-cyclohexyl)-isoquinoline-1,6-diamine, or their
stereoisomeric and/or tautomeric forms and/or their pharmaceutically
10  The linker group L may be bound fo 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

(Rzin

or L is attached to the 3-position of the piperidine ring
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acceptable salts. 15 As in any embodiment of the disclosure, in the

preceding embodiments which contain preferred, more preferred, most
v&)referred or exemplary definitions of compounds according to the

dstIE4E Bne or more or all of the groups can have any of t6 PRERSHY 1168

more preferred, most preferred definitions specified above or any one or

some of the specific denotations whichgre comprised by its definitions

and are 20specified above. Isoquinoline substitution pattern is numbered

according to IUPAC rules: 4 6 25All references to "compound(s) of

formula (1)" hereinafter refer to compouggd(s) of the formula (1), (11), (Ill),

(1Y and (1V) as described above, and thelr pharmaceutically acceptable

salts, and/or to their stereoisom.e.ric polymorphs and solvates.
Physiologically functional deriyatives;as described herein are also
included. 34 Pharmaceuticall salts of compounds of the

formula (I) mean both their or§anic and inor¢fapjg,salts as described in
Remington's Pharmaceutical Sciences (17th edition, page 1418 (1985)).
in alRthealsiesrapeapHpsicklaifd chemical stability and the solubility,
preference is given for acidic groups inter alia to sodium, potassium,
5calcium and ammonium salts; preference is given for basic groups inter ‘
In 23 RPRESAHY BIFFRIGE S81G RIMERE hetieBaetmitiade frans Eie dbtariperidine
ringacid, methylsulfonic acid, hydrochloric acid, sulfuric acid, phosphoric acid
or of carboxylic acids or sulfonic acids, for example as hydrochlorides,
hydrobromides, phosphates, sulfates, methanesulfonates, acetates,
in atedtatesyrhatBatest, funwadates)nalatesuglueopatboeiranmd d0Salt3s0E(CH,)p,

SRR A o s, IS Koo
(CHalRidi re(enprairabid ik Feomat o irctlaiad Ak (Citeleoitfhefie)wkiline-aryl-
(CHIGK®S ﬁ%% 1@5M&%@gm&%&%%g%%%g%hﬁ&;%@@_

form s alkali metal, alkaliné earth metal or optionally substitute
Co)adirminiGiialn baltgwitbrbaskiesagetpreichrad NEhyOg)rittgsischifbionatgsiky!,

bicar?on fe ohol apnd ammonija ar Qrganic bases, for example
MO R, Ny B NG G ARBR e srerred. Even more
preféigshanplandie, soreetamal o elsrdRs)s awiae peidsrdan exampiedysiRewith O
bei ornithine or %é%fme. Where the compounds of the formula (I) have basic
em&rSﬁ’B@?‘ ShR e e dition salts can also be prepared with strong acids.
Suitable phatiliaceutically acceptable acid addition salts 200f the
ounds, of the invention are salts pf inorganic acids such a
PR i el e e T RSE ReoShpreaee.
sulfuric acid, and of organic acids such as, for example, acetic acid,
Mord PRERNSBNIIPRIE BeRzP(Cichic BINRESIonIS, MMaKE, YCENGsition of the
) g_g/_collq, Iséthionic, lactic, lactobionic, maleic, malic, methanesulfonic,
PIPEEGELMiES-toluenesulfonic and tartaric acid. 25 Salts with a
pharmaceutically unacceptable anion such as, for example,
trifluoroacetate likewise belong within the framework of the invention as

In reSEMERIRR IR SRABLIBYIRE PREIGHAT GRHRFLM RS Biasilvird uicaipore
timegwﬁga@ﬁﬁaﬁea@%eryfgwsﬂ%nﬂ9@ﬁ@ﬁ§%@}%§nmé%%@%etﬂ?é@tmnes by

applications. 30 35 example an N-Oxide, which on administration to a

halogpihRplgcler frae Fl R BEEhRr dRaY BBIeuBYaietireéhptr once or more,
e.g. belifgatiiacorapsierefdhdfpiaydh By BRGCIMBre preferred an alkyl or

alkylene is not halogenated.
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metabolite thereof 5Physiologically functional derivatives include prodrugs
of the compounds of the disclosure, as described, for example, in H.
Okada et al., Chem. Pharm. Bull. 1994, 42, 57-61. Such prodrugs can be
metabolized in vivo to a compound of the disclosure. These prodrugs may
themselves be active or not. 10The disclégure relates to compounds of
the formula (1), (11), (11), (11I") or (V1) in the form of their stereocisomeric
forms, which include racemates, racemic mixtures, pure enantiomers and

igliegstishemRrs Bad RixtdedthawdRs alfhe sbivissends dfakeiiddesupptionally be
ay.also exist in various polymorphous foc[ ns rI‘or.l example.as .

R TR e R SRR ToTRiE SATROR A BLLTBH L, OCHs

@bthe, compaymdsiofihedisslosutedielong withimthe framework of then(CH ).

invention and are a further aspect of the ‘disclosure. If radicals or
Hseistiitdnt ay veobemoreubsiiteiide in thefcorippsdgetthé forMuas, more
Drdheymay 3 independen S iavethe DB or ¢
Pgnd be %vi%lenticefl or diﬁ‘erer%).é %ﬁ%@%ﬁgfﬁ%ﬁ%ﬁﬁw ; Or_ yeloalkyl
igoeiearatiiiqei MeiaryriEiathcedorfesp sdpoRam @ akiFst bsitbpupsiituted.

FateipERrsiond as-a h B efidueWhicR LN PeJInSAi i€ ot subsiituted.
straight-chain, or é}ranﬁed an has%?{?Z, 3, 2 5, 6, 7 or 8 25carbon

hNgorrigsiesprabtivelys This. dso Bppiies Rmarakdidrelipysocay aydoatkyl s not
S%bﬁjit%‘gé‘t on another group, for example in an alkoxy group (0-alkyl),
=85 [)L/ﬂ or a -0(01- C6)alkylene-0-, an alkoxycarbonyl group or an arylalkyl

group. Examples of alkyl groups are methyl, ethyl, propyl, butyl, pentyl or

- I ' ol -methyl

B e hu o= Bt (o o M e groups
cormRitiRyl pe it deemexyndeeiianuertibagh ontenprdryitinmyeerh other have any of
tRdylens Qe uRs My sit nel herwiss sialed s Bgmﬂtﬁ%ﬂa@%ﬂ@a%%s specified

more, e.g. alkyl groups may be fluorinated, e.g. perfiuorinated. Examples

25PH5I8hERXEIRRYFINE S0BECPRsERESTIRipRo0? /M iab 8 SeceibRpsed by the

gt B3t ieHACESs Qed-Sp &6l Sol:(GHDBibidRtIBY preferrad definifions,

) C2-C6)-alkenyl means ah ) i .
"Sadhechain or branched ana cBmiprHsEs AR RIS A hEYEIEct of the
depenidiiesbonthe Saimiéngtispé@ tr 8idowtiderbdredshiotmentspliee drsg|osure
o A, 2= (zallyl), 2- l,. 3= - -2-butepyl, . .
2 oty R S PR TS Doty mixtures o
SiANRPE PEII EoRAe i tha B =oE ofiet Ao D Tt EdsdiNd-rREtdele salts.

both internal and terminal. 10(C2-C6)-alkynyl groups are hydrocarbon

radicals whose carbon chain is straight-chain or branched and comprises
T53J Y Barbor atdmS FaMARS epEHUROMER TR TBAYR PR tigibere the
shbsdscioriexamplesetiymyh InpeeRy v SarapMYd=PropalmdliRlient

2-butynyl. The triple bonds may be both internal and terminal 15Halogen

means fluoro, chloro, bromo or iodo.[tC3-C8)cycloalkyl groups are cyclic

alkyl groups containing 3, 4, 5, 6, .7 0r 8+

XdL%carb n residhuéa whose carbon chain is

Ci

and mis 3 and Ry is H 2 compound of the formula
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carbon atoms like cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or
cyclooctyl, which can also be substituted and/or contain 1 or 2 double
bounds (unsaturated cycloalkyl 20groups) like, for example, cyclopentenyl
W rz&%f% 8?(5enyl can be bonded via any carbon atom. A (CG-%‘}Yi” 0&7{9&%‘68
means an aromatic ring or a ring system which comprises two aromatic
rings which are fused or otherwise linked, for example a phenyl, naphthyl,
25biphenyl, tetrahydronaphthyl, alpha- or beta-tetralon-, indanyl- or
indan-1-on-ylgroup. A preferred (C6-Ci &aryl group is phenyl. A
(C6-C10)heterocyclylgfdup means a mono- or bicyclic ring system in
which one or more carbon atoms can be replaced by one ore more
heteroatoms such ag 30 example 1, 2 or 3 nitrogen-atoms, 1 or 2
oxygen atoms, 1 or g2 sulfur atoms or combinations of different hetero
atoms. The heterocycly residwgs cansbe bound at a E‘WO
2008/077555PCT/ER2()07/011168 37 poai_tions, for/exatple on the
1-position, 2-position, 3-pesifiok;4-position, Sitiofi8; position,
7-position or 8-position. (C%-C10) pcyclyl groups/may be (1) aromatic
[= heteroaryl groups] or (2) edFor (3) mixed aromatic/saturated.
Suitable (C5-C10)heterocyclylgrouptinclude acridinyl, azocinyi,
benzimidazolyl, benzofuryl, bnzonﬁ:&pholinyl, benzothienyl,
benzothiophenyl, benzoxazolyl, benzthiazolyl, benztriazolyl,
benztetrazolyl, benzisoxazolyl, benzisothiazolyl, carbazolyl,

A prébreddyabolyinmesniis|m o fupanyl] gbihkezolmylia dinefireyeidH-quinolizinyl,
quinoxalinyl, quinuclidinyl, chromanyl, chromenyl, chromen-2-onyl,
cinnolinyl, 10decahydroquinolinyl, 2H,6H-1,5,2-dithiazinyl,

R1 igiby@ofeoHz:b]-tetrahydrofuran, furyl, furazanyl, homomorpholinyl,
homopiperazinyl, imidazolidinyl, imidazolinyl, imidazolyl, 1H-indazolyl,
indolinyl, indolizinyl, indolyl, 3H-indolyl, isobenzofuranyl, isochromanyl,

Ry isoindazolyl, isoindolinyl, isoindolyl, isoquinolinyl (benzimidazolyl),

R isothiazolyl, isoxazolyi, morpholinyl, naphthyridinyl, octahydroisoquinolinyl,

* oxadiazolyl, 1,2,3- 150xadiazolyl, 1,2,4-oxadiazolyf, 1,2,5-oxadiazolyl,

(C7-Lg)allopadiazolyl, oxazolidinyl, oxazolyl, oxazolidinyl, pyrimidinyl,

henanthridinyl, phenanthrolinyl, phenazinyl, phenothiazinyl,

(C""g:r@ﬁ@?' AR phenoxazinyl, phthalazinyl, piperazinyl piperidinyl, prolinyl,

(szgggjj@({yguryr_]yl, pyrany_l, pyrazinyl, pyro_azc_)li(_jinyl, pyrazol?nyl, pyrazolyl,
pyridazinyl, pyridonyl, pyridooxazoles, pyridoimidazoles, pyridothiazoles,

(C1-Spiginyle eyl Hauimidinyl, pyrrolidinyl, pyrrolinyl, 2H-pyrrolyl, pyrrolyl,

tr. rofur rghydroisoquinolinyl, tetrahydroquinolinyt,

(C1-§_§_%t?g%§ gié%géél(r‘ﬁﬁ“ hiazolyl, 1,2,3- thiadiazolyl, 1,2,4-thiadiazolyl,

(C‘E@g)gfklgi@ﬁ@mmmﬁ(@qh@éjml, thienyl, triazolyl, tetrazolyl and
xanthenyl. Pyridyl stands both for 2-, 3- and 4-pyridyl. Thienyl stands both
(C1fopligfers-hEnl Eunftsiakadpoth for 2- and 3-fury!. Also included are

(61-§%§%%é5%§§?§%%%pxides of these compounds, for example, 1-oxy-2-,

r 4-pyridy ions in (C5-Clg)heterocyclyl residues can occur
(C 1 -0 fedieyeatb @ @HANEQrOg) aikggen atoms. 30Preferred examples of

C(Ogga:%é?)gggg{gﬁyclyl residues are pyrazinyl, pyridyl,
C(O)NHR’,

C{O)-NH(Co-Cglalkenyl,

C(O)-NH(Ca-Cg)atkynyl,

C(O)-NH(C 1-Cglalkylene-R’,

C({OIN[(C1-Cg)alkylR’

=
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pyrimidinyl, pyrazolyl, morpholinyl, pyrrolidinyl, piperazinyl, piperidinyl,
thienyl, benzofuryl, quinolinyl, tetrazolyl and triazolyl. WO
2008/077555PCT/EP2007/011168 38 (C6-C10)aryl and
W&%Q%%gﬁsesterocyclyl groups are unsubstituted or, if not statéd ‘SiHEAIId&158
substituted one or more times, preferably one to three times, by suitable
groups independently selected from hagpgen, OH, NO2, N3, ON,
C(0)-(C1-Cs6)alkyl, C(0)-(C1 -Caryl, COOH, COO(C1-C6)alkyl, CONH2,
CONH(C1-C6)alkyl, CONRC1- 5C6)alkylk, (C3-C8)cycloalkyl,
C(OIRNHC)akyhiK@i-Co)alkylene-OH, (C1-C6)alkylene- NH2, (C
-C6)alkylene-NH(C1-C6)alkyl, (C1-C6)alkylene-NRC1-C6)alkY112,
CO)ds-chpmisanac2.Co)alkynyl, 0-(C1-C6)alkyl, 0-C(0)-(C1-C6)alkyl,

2 2-NH2, SO2NH(C1-C6)alkyl, SO2NRCi-C6)alky112 ,
C(Ozggﬁ?@%%@%z%l C6)alkyl, S02-(C1-C6)alkyl,
802-N=CH-NRC1-C6)alkY1/2, 10C(NH)(NH2), NH2, NH-(C1-C6)alkyl,

or Rg E g@é{é%%%%’&oy#@%%b%g@ ]%%lg%ry#;g Q% (dsrally Q’\yd rogen is

subdil28H(Qo-C B)heiemoymly | (NECTHE0 )ty |-k Hig -RAYMIyL, CONH,,
N(C1-C6)alk I-C((QO-(Cl-CG)aIkyI, N(C1-C6)alkyl-C(0)-NH-(C1-C6)alkyi],

CO%@@%@[@%WQ 1)26)alkylene-(C6-C10)aryl, 0-(C6-C10)aryl,
0-(C1-C6)alkylene-(C6-C 1 &aryl, (C6-C Oheterocyclyl,
(Ci-Cé6)alkylene-(C6-C10)heterocyclyl, o _

or Ry (€ 2-6h) ey ritdgos ormmh sedise jeRfic wRERSInIthehics e dfatybey alkylene

C6-C10)heterocyclyl S ' 31 .
o b ey S T o G e, B e forms.
togetbev)alkytaNien aitHic eCoyalkyaNRE GERNNEL 128 ST COTH,
C(0)0-(Ci- C6)alkyl, CONH2, (Ci-C6)alkylene-0-(C1-C6)alkyl,
.(Ci-C6)aIkerne-O-(C6-C10)aryI,’0-(C1"-C6gaalk lene-(C6-C10)aryl; or
R3 imhbreplqesLd tayar adkvisinatly stbstitat %%a 0-(C1-C4)alkylene-0
group whereby a 5-8-membered ring is formed together with the carbon
atoms the oxygen atoms are attached to. Aryl or heterocyclyl substituents
R4 sfl2seberoyadd afd{elbyt 1 Oheterocyclyl groups may not be further
substituted by an aryl or heterocyclyl containing group. Preferred
substituents for (C6-C10)aryl groups are (C1-C4)alkyl, 0-(C1-C4)alkyl,
Rs B-phébykGheliol, G0£a1906)dlkytCalaioryt (OeCraaalkditiHalegenplaryl,
02, WO 2008/077555PCT/ER20Q7/011168.39 SO2NH2, CN,
<C@§&ﬁ§?&'@f;§@%§§@ -N":éalﬁ‘\fé@%é SRYNh-s02-(C1- Cayalkyl,
((31[\@%%@ g;éq)@(g@,» Jteteo Gyt g)cycloalkyl, (C1-C4)alkyl-OH,
C(0)11[(C1-C4)alkyl]2, CONH(Ci-Cg)alkyl, C(O)NH2, NRC1-C4)alkYII2,
(C1- C4)alkylene-(C6-C10)aryl, wherein the (C6-Ci &aryl may be further
Sty hree fimemirjrigeaR) & MG, -C)alkyl,
R0 A a0 L e L e e COMIGIAEAITTh Cg)alky
(C 100248 alp-C 6(C1dYaiiliatanestbiRicintly -Sibslituteasn( €O)NH2, (C1-
0-(C1-C4 lene-P group whereby a.5-8- bered ring is
ol o 12 Baror AP e LA AR a0 ety o
(Cqmﬁfﬂ@ﬁeﬁéb@@@mw@r (C6- Ci &aryl are halogen, CN, phenyl, 0-phenyl,
NH-C(0)-(C1-C4)alk

yl especially lONH-C%O)-CH& C(0)-(C1-C4)alkyl
(B oin e R Eo Rl SRy CB iy Bloelks, G-(E 1NN BFo)alky!,

G R NGRSV R SepGatly SR EiRlmcray2

(C110k)angrasuidsiiiggpiterat\argups O B(bstlgakermbe (asaieg)uryhe

2-position, the 3-position or the 4-position, with the 3-position and the
4-position being preferred. If a phenyl group carries two substituents, they

R7 GPR healegaiedin 28-Posiliary R GROSLOR) AGHPAgioDs fafkoaition’;
3,4-position or 3,5-position. In phenyl groups carrying three substituents
the substituents can be located in 2,3,4-position, 2,3,5-position, 2,3,6-
20position, 2,4,5-position, 2,4,6-position, or 3,4,5-position.
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The above statements relating to phenyl groups correspondingly apply to
divalent groups derived from phenyl groups, i.e. phenylene which can be
u&s{tﬁ:{bstltuted or substituted 1,2-phenylene, 1,3-phenyiene or
BReA(I¥he. The above statements also correspondingly BpBGH#Ha1 1168
aryl subgroup in arylalkylene groups. Examples of 25 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,

Rg ib-mMetdadpbeyhpoyylere. Preferred substituents for
(C5-C10)heterocyclylgroups are (Ci-C4)alkyl, 300-(C1-C4)alkyl,
(C1-C4)alkylene-phenyl, halogen, (Ci-C4)alkylene-0-(C1-C4)alkyl, 40

m i06440)he. terocyclyl, (C1-C4)alkylene-1\1[(C1-C4)alkyl]2, or
(C6-C10)aryl, wherein the (C6-C10)aryl may be further substituted by
(C1-04)alkyl, 0-(C1-C6)alkyl, halogen, (C1-C4)alkylene-O-(C1-C6)alkyl,

r1 is O-(€ iCH)alkyl-(C6-C10)aryl, or may be vicinally substituted by a
0-(01-C4)alkylene-0 group whereby a 5-8-membered ring is formed 5
together with the carbon atoms the oxygen atoms are attached to. More

L is pidiétrim SlbStitimtsr o (CE&Gab)HdRrbnycivigroups are (C1-04)alkyl,
halogen or phenyl, wherein the phenyl may be further substituted one to
three times, preferably once, by halogen, (01-C4)alkyl or 0-(C1-04)alkyt

pis f@‘i’fi@rﬁeneral and preferred substituents of (C6-C c)aryl and (C6-01
O)heterocyclyl groups may be combined with the general and preferred
definitions of R1, R2, R3, R4, IR6, R6, R7, Rg, n, m, L and p as described

o b PR PR P D AU BT ETS 5 MR bRHa G pTIPeYof

accépeatoenyais(l) and/or 15their pharmaceutically acceptable salts and/or
their prodrugs for use as pharmaceuticals (or medicaments), to the use of
the compounds of the formula (I) and/or their pharmaceutically acceptable
salts and/or their prodrugs for the production of pharmaceuticals for the

r f.di iated wit nase

A B o S SR A
20phosphatase, i.e. for the treatment and/or prevention of hypertension,

Rq iBWimensky hypertension, ocular hypertension, retinopathy, and glaucoma,
peripheral circulatory disorder, peripheral occlusive arterial disease
(PAOD), coronary heart disease, angina pectoris, heart hypertrophy, heart

R ifailure, ischemic diseases, ischemic organ failure (end organ damage),
fibroid lung, fibroid liver, liver failure, nephropathy, including

R’, 25hypertension-induced, non-hypertension-induced, and diabetic
_@eéalgq @}l;ge@ renal failure, fibroid kidney, renal glomerulosclerosis,

ypertrophy, asthma, chronic obstructive pulmonary disease

(Co{C&RYaldlult respiratory distress syndrome, thrombotic disorders, stroke,
cerebral vasospasm, cerebral ischemia, pain, e.0. neuropathic pain,

(C1 ﬁéﬁ)ﬂihﬂﬁ&@g‘é }% spinal cord injury, Alzheimer's disease,
(C1 @@@%ng N?ir??t”e dysfunction, endocrine dysfunctions,
rte

riosclerosis, prostatic hypertrophy, diabetes and complications of
(Cqﬁgﬁmwmlw-w&d@@mimw 41 vessel restenosis,
C(O@ﬂ@( Iammation autoimmune diseases, AIDS, osteopathy
SIS infection of digestive tracts with bacteria, sepsis,
c(onanger development and progression, e.g. cancers of the breast, colon,
rostate, gvaries, brain and lung and their metastases. 5

0(0? NH(C 1-Cglalkylene-R’,
C{O)}-NH(Co-Cg)alkenvi,

C(O)-NH(Co-Cg)alkyny,

-
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The present disclosure 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
2eE8B{ADE Salts and a phairiraceutically acceptable carrier, P& /BREE 011168
more pharmaceutically acceptable 10carrier substances (or vehicles)
and/or additives (or excipients). The phgrmaceuticals can be
administered orally, for example in the form of pills, tablets, lacquered
tablets, coated tablets, granules, hard and soft gelatin capsules, solutions,
or FeyRIPS ; empisionss suspensiensros AErapol RixessASRINsEHPIogen is
15however, can also be carried out rectally, for example in the form o%

subgfipieditaties! o phtentdPaly, foPEXahpidlinaabiHotish NistmpsERiy:.
Cgﬂm@étggw%g} he form of injection solutions or infusion solutions,
es, imp

microcapsu S or rods, or or in other ways, for example in the

forrn of aerosols or nasal sprays. percutaneously or topically, for example
in form of giptments, solutions or tinctures, 20.The pharmageutjcal
o R A S B AT G i i hbliiene
fornpeh Seanafamiliptcl e afe:pidited: i dheaartn RiTaRR %@%i%%éﬁﬁiﬁmmms,
to eigheerat Lr\]%égan'c and{or or%anic carrier substances and/or additives being
9S&H A G B S By SR RS 6t tREFERRTIAH T BRTIORIRY %)
pharmaceutically acceptable salts 25and/or its (their) prodrugs. For the
R BTACHSORA! Bl feblctiponteet jabiets, anchiayd, gelatin capsules it is
possible to use, for eXampﬁe, actose, corn starch or dérivatives thereof,
talc, stearic acid or its salts, etc. Carrier substances for soft gelatin
capsules and suppositaries are, for example, fats, waxes, semisolid and
Ry 'ﬁgﬁlﬁ §oci§8ps,oﬁi%5r§6ﬁ%ﬁ§¢dened oils, etc. Suitable carrier substances for

the production of solutions, for 30 example injection solutions, or of

emulsions, or syrups are, for ex le, water, saline, alcohaols, glycerol,
RS Bl SoelBRY APPE g 2ot UKVl mfe e dhe (Siable Kuiers-(Co-
C1 ﬁg@@n@gm@{m@@;@@wﬁs, implants or rods are, for example,

copolymers of WO 2008/077555PCT/EP2007/011168 42 glycolic acid

and lactic acid. The pharmaceutical preparations normally contain about
Rg ©-P tecah %A%}/Y,V N Higye @Ry dhe-tarpula-{L) angior

® their pha?r#;%&tical y ﬁ%ﬁﬁa@%nﬁ%ﬁﬁéir prod%??%?e mount

(C 1 éi3lrdlaieive-Mgretivht-of the doathuaG(CatdioCigdathdr oy igally)cycloalkyl,
bl | d/ar | in the ph ical i
O R B oS S OB OGRS e Ly s AR to

c(oﬂ@pc%gﬁim@déuad?img)é@tbgsaﬂti@ ' egjaRftirtormuts, Q?r@%&'r@&yczyl,

their pharmaceutically acceptable salts and to carrier substances, the

or acesirilyisRgratetdas @a@viocontain one or more additives such
as, for example, fillers, disintegrants, binders, lubricants, wetting agents,
stabilizers, emulsifiers, preservatives, sweeteners, colorants, flavorings,

R7 iafdnwigens, thibkéRars gl tiontsOiGHeE slaisyhn (69, - SghadintsyboluRitizers,
agents for achieving a depot effect, salts for altering the osmotic pressure,
coating agents or antioxidants. They can also contain two or more

Rg isdinpeioatnofrfie :Sigratola (1) and/or their pharmaceutically acceptable
salts. In case a pharmaceutical preparation contains two or more
compounds of the formula (I) the selection of the individual compounds

m iscrBaindat a specific overall pharmacological profile of the pharmaceutical
preparation. For example, a highly potent compound with a shorter
duration of action may be combined with a long-acting compound of lower

nis poety; 20The flexibility permitted with respect to the choice of
substituents in the compounds of the formula (1) allows a great deal of

~control over the biological and physico-chemical properties of the

L is EHfibeltndS(GriteiR e BidiEime. serttion of such desired compounds.
Furthermore, in addition to at least one compound of the formula (I) and/or
its pharmaceutically acceptable salts, the pharmaceutical preparations
can also

<
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25contain one or more other therapeutically or prophylactically active
ingredients. When using the compounds of the formula (I) the dose can
vary within wide limits and, as is customary and is known to the physician,
We $8°88°dtied to the individual conditions in each individual RGE&:Hg007/011168
depends, for ekample, on the specific compound employed, on the nature
and severity of the disease to be treated, on the mode and 30the schedule
of administration, or on whether an acute or chronic condition is treated or
whether prophylaxis is carried out. An appropriate dosage can be
p is @sdabiljshed using clinical approaches well known in the medical art. In
general, the daily dose for WO 2008/077555PCT/EP2007/011168 43
achieving the desired results in an adult weighing about 75 kg is from
or trefiosiefe0istorabout 100 nmglkgrrpredarably odiatibetr®bdoadmutibBily
acc%ggéé% %Qrticular from about 0.1 to about 10 mg/kg, (in each case in mg
e ody weight). The daily dose can be divided, in particular in the
case of the administration of relatively large amounts, 5into 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
AN GRRIRPINPIRIRCEREE P HRRETRIEIS, ersurrpbamisst faemim{lahreaty
be used as synthesis intermediates 10for the preparation of other
.compoungs, in particular of other pharmaceutical active ingredients, which
Ry 33 gbé able from the compounds of the formula I, for example by
introduction of substituents or modification of functional groups. In
general, protective groups that may still be present in the products
R2 Bbtained in the 15coupling reaction are then removed by standard
C 1_@&?&%@@@4&@ example, tert-butyl protecting groups, in particular a
tert-butoxycarbonyl group which is a protection form of an amino group,
(C1-€gndeedairotected, |. e. converted into the amino group, by treatment

ith trifluoro [ id, As already explained, after the coupling reaction
(Cf‘g%a?ﬁﬁﬁﬂﬁ%ﬂg@rﬁﬁ’ an be generated from suitable precursor groups.

(C 1D pdiiRMAZOIPNarSIAN KA Pharmaceutically acceptable saltor a
prodrug of a compound of the formulae (I) can then be carried out by
CIOKMbWE preedaies. In general, a reaction mixture containing a final
gm{ und af the farmula (1) or an intermediate is worked up and, if
C(Ogesir “Q'o(2 tﬁécis}gm%t is then purified by customary 25 processes known to
C(OtpsR skilled in the art. For example, a synthesized compound can be
'f:@d usi Il knqyyn methods such as crystallization,
C(OE—H@ a'ib%é%wgp?é%rse phase-high performance liquid
chromatography (RP-HPLC) or other methods of separation based, for

example, on the size, charge or hydrophobicity of the compound.
or e rifafl ] o RS 6 RAHDAL i Sl A Mt SeBiGEriEE

forrMReBANEMass SREFEAINELY IS LR Beraad far %@&ﬁ%gigaﬂms,

compound of the invention. 44 Accordingly, the following examples are
togeff sithherinen @RS ALstie HMRIAS ANt fdeeRRatebElss. It

is understood that modifications that do not substantially affect the activity
.of the, various.embodiments MS disclosure are included within the

R3 'E}Iigcl%ﬂ?di@? é@:@g%%%mﬁ%’i PMYEHBASY40 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) Flowl mi./min
R4 is H, halogen or (C4-Cglalkyl;

Rg is H, (C1-Cglalkyl, halogen, (C1-Cyglalkenyl, (Cg-Cqp)aryl, (C1-Co)alkyl-
(Cs-Ceglary! or (Cr-Cg)heteroaryl;

Ardrye, ylene



15Method B: Stationary phase:Col YMC Jsphere 33 x 2
Gradient:ACN+0,05% TFA water + 0.05% TFA 5:95(0
min) to 95:5(2.5 min) to 95:5(3.0 min) Flowl mLJmin 20 Method C:
Stationary phase:Col '(MC Jsphere ODS H80 20 x 2 Gradient:ACN :
water+0.05/0 TFA 4:96(0 min) to 95:5(2.0 min) to
95:5(2.4 min) 25 Flow1 mlJmin Method D38tationary phase:Col '(MC
Jsphere 33 x 2.1 Gradient:Grad ACN+0.08/D FA:water+0.1%FA (Formic

Acid) 305:95 (Dmin) to 95:5 (2.5min) to 95:5 (3min) Flow1,3 in. W
OO TS SRUTTE RSO0 (126075 Meiion BAKHEBH: r@#@i}%b -Blati

e St e S e e e e

& @@%%\@%ﬁ}@@ ¥MEGPack Pre)SIk8IRS:38 2L Grattient:Grad
ACN+0.1% FA : water+0.1%FA (Formic Acid) 105:95(0min) to

95:5(2.5min) to 95:5(3min) Flowl.3 mUmin  Method G: Stationary
FRhase; 1BRIREIENEN, (C4-Cajalkyl, O(C+-Calalkyt, (C1-Calalkenyl, phenyl,

cyclopropyl, (Cy-Cgiheteroaryt,
Rg is H, halogen or (C4-Cygjalkyl;
mis 3

nis 1; and

Lis O, S or NH;

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

accepiabie salis.

In an embodiment the present disclosure relates to a compound of formula (1) selected

from the group of

4. (2R.4R)-4-(Iscquinolin-B-yloxy)-piperidine-1,2-dicarboxyiic acid i-teri-butyl ester
2-methyt ester,

8, (2R,4R)-4-(Isoguinolin-B-yioxy)-2-o-tolyicarbamoyi-piperidine-1-carboxylic acid
ter-buiy! ester,

9. (2R 4R)4-(isoguinotin-B-yloxy)-piperidine-2-carboxylic acid o-tolylamide,

10. (2R 4R)-4-(Isoguinoiin-5-yloxy)-piperidine-2-carboxylic acid isobutyl-amide,

11. (2R 4R)~4-(isoguinolin-6-yloxy}-piperidine-2-carboxylic acid 2-methoxy-
benzylamide

12. (2R.4R)-4-(Isoquinoiin-6-yloxy)-piperidine-2-carboxylic acid 2-chioro-benzyiamide

13, (2R.4R)-4-(Isoguinolin-B-yloxy)-piparidine-2-carboxylic acid phenaihyl-amide,
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Flow Col Waters XBridge 4 Grad water+0.1% FA : ACN+0.08%FA
(Formic Acid) 97:3(0min) to 40:60(3.5min) to 2:98(5min) 1.3 mUmin

Wgr??-Bromo-benzyl)-(z,2-dimethoxy-ethyl)-amine (1) 020 509 (270.2

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Hoh A-Bromobenzaidehyde were dissolved in 200 mi toluehfeT4Rdg Y |6
(270.2 mmol) aminoacetaldehyde dimethylacetal were added. After the
addition of 5.1 g (27.0 mmol) p-toluen&gulfonic acid monohydrate, the
reaction mixture was heated under reflux in a Dean Stark apparatus. After
4 h, the reaction was cooled to room 25 temperature and washed with

et ABHNAHSOBShtiono2s) rinerid2e:- T he domplinescat(Bausiaygrpropyl)-

wgﬁggpégtracted with toluene and the combined organic layers were dried

with MgSO4 and evaporated. The residue was dissolved in 200 ml ethanol

a %‘ﬁﬂ%@ﬁﬁ%@é{i@w%mﬁﬁm@eﬁﬁmﬂ@@@%(Wroxy—ethyi‘w
pariRRs. After stirring for 2 h at room temperature and standing overnight,
5'2%”:";&06“(3 acid were added and 30 the solvent was removed i. vac. The
rdéfa

AL BRI TRRNdRItoRRERRE g eV lic acid (furan-2-yimethyl)-
28084 7555PCT/EP2007/011168 46 washed (2x) with H20. After drying
Wi and evaporation, 60.5 g.of the_ title compound were obtained,
e S e P R Bl R DB AR Ram ety
Detadted mass: 274.1/276.1 (M+H+).

s&éﬁggﬁggg%ﬁ\éﬁ%é&%(%@%é%?gﬁgee—@ycl?aa%oxylic acid (3-methoxy-propyl)-

methyl-
(@fﬁf@ﬁao-benzyl)-(z,2-dimethoxy-ethyl)—amine (1, crude product) were

ISSOMEOA28QUR S BARIMAIAANG MAIZInG (8 1) A o 9 ]
36.0,(? (38g4 rr?mol) p-to%g{%)s?l on;/lchlorideglrﬁ@% (i)l?n %ﬁ%ﬁ'\egghethyi)
viER¥&dded and the 10solution was stirred at room temperature. After 3 h,

thes etion | suytirR RS WsPRPiperidine-2-carboxylic acid prop-2-ynylamide,
(28,45)-4-(Isoquinolin-6-yloxy}-piperidine-2-carboxvlic acid phenethyl-amide,
(25,45)-4-(Isoquinolin-6-yloxy)-piperidine-2-carboxylic acid 2-chioro-benzyiamide,
(28,4S)-4-(Isoquinolin-6-yloxy)-piperidine-2-carboxylic acid isobutyl-amide,
(25,4R)-4-(Isoquinolin-6-yloxy)-pyrralidine-2-carboxylic acid {(4-ethyl-phenyl)-
amide,
(25,4R)-4-(Isoquinolin-6-yloxy}-pyrrolidine-2-carboxylic acid {{R)-1-phenyl-ethyl)-
amide,
(28,4R)A-(isoquino%in-ﬁ—yl_oxy)—pyrroiidine-2~carboxyiic acid (furan-2-yimethyl)-
amide, '
(28,4R)-4-(Isoquinolin-8-yloxy)-pyrrolidine-2-carbexylic acid {2-hydroxy-ethyl)-
amide,
(25.4R)-4-(Isoquinolin-B-yloxy)-pyrrolidine-2-carboxylic acid {2-methoxy-ethyi)-
amide,
(2S8,4R)-4-(Isoquinolin-6-yloxy)-pyrrolidine-2-carboxylic acid (3-methoxy-propyi)-
amide,
(25,4R)-4-(Isoquinolin-6-yloxy)-pyrrolidine-2-carboxylic acid (pyridin-2-yimethyl)-
arnide,

(25,4R)-4-(Isoquinolin-6-yloxy)-pyrrolidine-2-carboxylic acid prop-2-ynylamide,
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32.

34.

35.

38.

39.

40.

41.

42.

43.

44,

45.
48,

47.
48.

48.

30.
21
92.
69.

twice with 2 N HCI and saturated NaHCO3-solution. The organic layer
was dried with M9SO4 and evaporated. Final silicagel chromatography
yl acetate 4:1) gave 59.9¢ of the title compound. Rt = 1.82
"‘(n%e%%“?tﬁ%g C). Detected mass: 396.1/398.1 (M-OMe-). 15 PCT/EP2007/011168
6-Bromo-isoquinoline (3) To a mechanically stirred suspension of 95.2 g
(699.5 mmol) AIC13 in 400 ml dichlorggmethane a solution of 59.9 g (139.8
mmol) N-(4-Bromo-benzyl)-N-(2,2- 20 dimethoxy-ethyl)
4-methyl-benzenesulfonamide (2) in 400 ml dichloromethane was added
arektaerenption wasislsethatiFRNP e BNRRIatYre 1L 4 Bo Affer RN RG - buty!
overnight, the reaction mixture was poured on ice, the organic layer was
s@ﬁ%’f@éﬂ’%ﬁwztﬁﬁi%ueous layer was extracted twice with
digid erairethafien i eonbines sishjorqmethans saiuwiens e rsywashek-1-
with,1 I;(Ig\laOH L Q_gn(%isatgrated NaHCO3- 25solution (2x). After drying
8f€l e N =11

W(fﬁ{tf\}fg an evapl)J 51T of the solvent, the crude product was

pliBiddk byt 4l bceydt dhvdimdtographyy(neiptare b taybacstatedid j4eettigld henyl)-
Vgé%%(g08/077555PCT/EP2007/011168 47 17.59 of the title compound. Rt

="0.68 min (Method C). Detected mass: 208.1/210.1 (M+Ht).

(BREAT A (S SyBynsipettmislin2-icarboxyiic aeid fuen-Butnethyl)-
eglalded Smethyl ester (4) 145 mg of 6-Hydroxisoquinoline and 311 mg of
(2R,4S)-4-Hydroxy-piperidine-1,2- dicarboxylic acid 1-tert-butyl ester

RS BeSPRHT AT S ST hEN IS BI T bRl SEpnsnRy-<thy)-
3ebrinlenf TI-IF and 171 ul DIPEA were added. At OC 261 mg DEAD were

a owly and the mixtyre was allowed to come to rgom temperature

R T ST S R S R

Bvapetagomdhe mixture was subjected to chromatography on silica gel

R e DA s fipagapmetty-

2amédRyl ester as an colorless oil. (2R,4R)

disomnOlRSMIRXHBREIIRE LG IR A At S (3 REIRbLS)
WO 2008/077555PCT/EP2007/011168 48 6.9 g crude
(PEORR)-ATE8quinolin-6-yloxy)-piperidine-1,2-dicarboxylic acid 14ert-butyl

egter 2smethybgsiasi4)sryER) afynetipnawers oate & Mol Ridm of 2
N %Ina%lH Hand séirred over night. After Evaporation the mixture was
st jg it 't%r?)‘ éaparative HPLC. Lyophilisation gave

(2B 4 sompuimallim-&-ylexyinpipprid el & Dheatiegllic fadigd-ethyl-phenyl)-
1-tert-butyl ester as the trifluoroacetate as a white solid. (2S,4S)-4
(Isoquinolin-6-yloxy)-piperidine-1,2-dicarboxylic acid 1-tert-butyl ester (6)

(2S5 ,45)-4-(Isoquinolin-6-ylamino)-pyrrolidine-2-carboxylic acid phenethyl-amide,

(25,4 5)-4-(Isoquinolin-6-ylamino)-pyrrolidine-2-carboxylic acid 2-chioro-
benzylamide,

(23,4S8)-4-(Isoquinoiin-6-ylamino)-pyrrolidine-2-carboxylic acid isobutyi-amide,
(38,4R)¥4-(Isoquinoiim&yiamino)~pyrro§idine-3-carboxy!ic acid 3-methoxy-
benzylamide,

(35 ,4R)-4-(Isoquinolin-6-ylamino)-pyrrolidine-3-carboxylic acid (2-methoxy-ethyl)-
amide,

(35,4R})-4-(Isoquinolin-6-ylamino)-pyrrolidine-3-carboxylic acid o-tolylamide,
{3S,4R}-4-(Isoquinolin-G-ylamino)-pyrrolidine-3-carboxylic acid iscbutyl-amide,
6-(8-Methyl-8-aza-bicyclo[3.2. 1joct-3-yloxy)-isoquinoline, or
6-(1-benzyi-4-phenyl-piperidin-4-yloxy)-7-chloro-isoguinocline,
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10 Starting from 6-Hydroxisoquinoline and
(2S,4R)-4-Hydroxy-piperidine-1,2-dicarboxylic acid 1-tert-butyl ester

2-methyl ester (2S,4S)-4-(Isoquinolin-6-yloxy)-piperidine-1,2- dicarboxylic

acid 1-tert-butyl ester could be obtained as the trifluoroacetate, using a

similar method as described for the synthesis of (5). 15
(28,4R)-4-(Isoquinolin-6-yloxy)-pyrro|idine-f?Z-dicarboxylic acid

1-tert-butyl ester (7) OH WO 20081077555PCT/EP2007/011168 49

Starting from 6-Hydroxisoquinoline and . . o .

(@RS AFIgHERT B ARIE. VAo SRR L g 2L o tealy
Zsmethy@ster 2S 4R 4 (Isasinalis:-Giyloxyg-pyrrelidine-1,2- dicarboxylic

acid 1-tert-butyl ester could be obtained as the trifluoroacetate.
5(2R,4R)-4-(Isoquinolin-6-yloxy)-2-o-tolylcarbamoyl-p
perigingnicarmmaiisatithieprdeuy estané8ye2elmgLiveahtyaptinacupdformuia (1)
98 mgﬁ%&,ﬂé{%-ﬁélsg&yin&#in-6-y|oxy)-piperidine-1,2- 10dicarboxylic acid

SRR 8L Hifldbacetate (5) were dissolved in 0.5 ml of DMF. 32
nasg HOBT( 8nd<a8,0-platavisthymbrphdlim- ket aoddd-roRew by a e
EDG dree basel ing moob dieloromelhane cAflse siiipg oupicuigi ahe.
% e

ifles'were remo nd the mixtdre subfgected to reparati%% anlf%h i

Lyephiliatibivigilve-rReafyiaciols.2. Tjoct- ~yloxy)y-2H-Isogu
(|§$%U i n?”@?ﬁ@f@ﬁ?ﬁﬁ%ﬁw@mw%@@@i neydrcaibexylie Bsidoguinolin-i-one
terf-butyl ester as 15the trifluoroacetate. (2R,4R)-4 , S
uzéquinanmw&@ys&pm@mé@a—mamﬂaaéBa%aﬁrg‘r%ra@-@s‘mumo*m i-ons, of
(%3’.4R)148(1EQ%&HHQHE&QJM@Xw-c%r@m@mmwwmeﬁwﬁeimmxyIic

u

acid tert- 20butyl ester trifluproacetate (8) was dissol in4 TN
R SRS I, EURBOraloipghves Cror et ik oeuticaly

(2R AR (Eseaminolin-6-yloxy)-piperidine-2-carboxylic acid o- WO
2008/077555PCT/EP2007/011168 50 tolylamide as the hydrochloride. Rt

= 0.77 min (Method B). Detected mass: 362.2 (M-I-F1+). Th . . :
compoangssdusuibehirofibdsisamigtanie Neras6eing SMEeglimgpts which contain

Lsgpé?gﬂ%%.srgg%%p%rf@cp(?ﬂm 48984 9rrespeptivelydAdirenomRoungsmpounds

re measured using method A (Table 1). Si Il of the groups can have any of its

preferred, more preferred, most preferred definitions specifisd above or any one of
some of the specific denotations which are comprised by its definifions and are

specified above.

lsoquinoline substitution paftern is numbered according to JUPAC rules:

4 5
3\1/\\@6
|
NN
1 B

All references to “compound(s) of formula (i) hereinafier refer to compound(s) of the
forrnula (I, (10, (1D, (1) and (IV) as described above, and their pharmacsulicaly
accepiabie salts, and/or o their stereoisomeric forms, polymorphs and solvates.

Physiologically functional denvatives as described hersin are aiso included.
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Pharmaceutically acceptable salts of compounds of the formula (I) mean both their
organic and inorganic salts as described in Remingion's Pharmaceutical Sciences
{17th edition, page 1418 (1885)). Because of tha physical and chemical stability and
the solubility, preference is given for acidic groups inter alia to sodium, potassium,
calcium and ammoenium salts; preference is given for basic groups inter alia to salts of
maleic acid, fumaric acid, succinic acid, malic acid, tartaric acid, methylsuifonic acid,
hydrochloric acid, sulfuric acid, phosphoric acid or of carboxylic acids or sulfonic acigs,
for exampie as hydrochlorides, hydrobromides, phosphates, sulfates,
methanesulfonates, acetates, lactates, maleates. fumarates, maiates, gluconaies, and
salts of amino acids, of natural bases or carboxylic acids. The preparation of
pharmaceutically acceptable salts from compounds of the formuta (1) which are
capabie of salt formation, including their stereoisomeric forms, takes place in a2 manner
known per se. The compounds of the formula (I} form stable alkali metal, alkaline earth
metal or optionally substituted ammonium salts with basic reagents such as
hydroxides, carbonates, bicarbonates, alcoholates and ammonia or organic bases, for
exampie irimethyl- or tristhylamine, ethanolamine, diethanolamine or triethanolamine,
trometamol or else basic amino acids, for example lysine, ornithine or arginine. Whers
the compounds of the formuia {1} have basic groups, stable acid addition salts can also
be prepared with strong acids. Suitable pharmaceutically acceptable acid addition salis
of the compounds of the invention are salts of inorganic acids such as hydrochloric
acid, hydrobrornic, phosphoric, metaphosphoric, nitric and sulfuric acid , and of organic
acids such as, for example, acetic acid, benzenesulonic, benzoic, citric,
ethanesulfonic, fumaric, gluconic, glycolic, isethionic, lactic, lactobionic, malalc malic,

methanesulfonic, succsmc p-toluenesulfonic and tartaric acid.

Salts with g pharmaceutically unacceptable anion such as, for example,
trifluoroacetate likewise belong within the framework of the invention as usefu}
intermediates for the preparation or purification of pharmaceutically acceptable salis

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

The term “physiciogically functional derivative” used herein refers to any
physiclogically tolerated derivate of a compound of the formula (1) of the disclosure, for
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example an N-oxide, which on administration fo a mammal such as, for example, 2
human 1s able o form (directly or indirectly}) a compound of the formula (I) or an active

metabolite thereof,

Physiciogically functional derivatives include prodrugs of the compounds of the
disclosure, as described, for exampie, in H. Okada et al., Chem. Pharm. Bull. 1994, 42
57-81. Such prodrugs can be metabolized in vivo to a compound of the disclosure.

These prodrugs may themselves be active or nol.

The disclosure relates to compounds of the formula (1), (i), (IID, () or (VI in the form

of their stereoisomeric forms, which include racemates, racemic mixtures, pure

enanfiomers and diastersomers and mixtures thereof.

The compounds of the disclosure may also exist in various polymorphous forms, for
example as amorphous and crystaliine polymorphous forms. Al poilymorphous forms
of the compounds of the disclosure belong within the framework of the invention and are

a further aspect of the disciosure.

~ ¥f radicals or substituents may occur more than once in the compounds of the formula

(1), they may all, independently of one another, have the stated meaning and be

identical or different.

The termns (C4-Colalkyl, (C1-Cglalkyl, (C1-Cg)alkyl, {C1-Cglalky! and the
correspesponding 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, 7or 8
carbon atoms, respectively. This also applies if an alkyl group occurs as a substituent

on another group, for exampie in an alkoxy group (O-alkyl), S-alkyl or a -O(C+-
Cglalkylene-O-, an alkoxycarbony! group or an arylalkyl group. Examples of alkyl

groups are methyl, ethyi, propyl, butyl, pentyl.or hexyl, the n-isomers of all these
groups, isopropyl, isobutyl, 1-methyibutyt, isopenty!, neopentyl, 2.2-dimethylbutyl, 2-
methylpenty!, 3-methylpeniyi, Eéohexy[, sec-butyl, tert-buiyl 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. perflucrinated. Examples of halogenated alkyi
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groups are CF3 and CHoCF3, OCFy, 8CF3, or -0-(CF5)5-0-.

The term (Co-Cg-alkenyl means a hydrocarbon residue whose carbon chain is

straight-chain or branched and comprises 2 fo 6 carbon atoms and have, depending
on the chain length, 1, 2 or 3 double bonds, for example, vinyl, 1-propenyl, 2-propeny!
(= allyl), 2-butenyl, 3-butenyl, Z-methyl-2-butenyl, 3-methyl-2-butenyl, 5-hexenyl or 1,3-
pentadienyl. The double bond may where possible have the E or Z orientation. The

double bonds may be both internal and terminal.

(Co-Cg)-alkynyl groups are hydrocarbon radicals whose carbon chain is straight-chain
or branched and comprises 2 to & carbon atoms and have, depending on the chain
length, 1 or 2 triple bonds, for example, ethynyl, 1-propynyl, 2-propynyt (= propargyl) or
2-butynyl. The triple bonds may be both internal and terminal.

Halogen means fluoro, chloro, bromo or iodo.

(C3-Cgleycloalkyl groups are cyclic alkyl groups containing 3, 4, 5, 6, 7 or 8 ring
carbon atoms like cyclopropyl, cyclobutyl, cyclopentyt, cyclohexy! or cyclooctyl, which
can also be substituted and/or contain 1 or 2 double bounds (unsaturated cycloalkyl
groups)} like, for exampie, cyclopentenyt or cyclohexenyl can be bonded via any carbon

atom.

A (Cg-Cqplaryl group means an aromatic ring or a ring system which comprises two
aromatic rings which are fused or otherwise linked, for example a phenyl, naphthyl,
biphenyl, tetrahydrenaphthyl, alpha- or beta-tetralon-, indanyl- or indan-1-on-yl group.
A preferred (Cg-C4q)aryl group is phenyl.

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

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

combinations of different hetero atoms. The heterocyciyl residues can be bound at any
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positions, for example on the 1-position, 2-position, 3-position, 4-position, 5-position, 6-
position, 7-position or 8-position. {Cg-Cqp)heterocyclyl groups may be (1) aromatic [=

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

Suitable (C5-Cqgjheterccyciyl group include acridinyl, azocinyi, benzimidazolyl,

benzofuryl, benzomorpholinyl, benzothienyl, benzothiophenyl, benzoxazolyl,
benzthiazolyl, benztriazolyl, benztetrazolyi, benzisoxazolyl, benzisothiazolyt,
carbazolyl, 4aH-carbazolyl, carbolinyl, furanyl, guinazolinyl, quinolinyl, 4H-quinolizinyl,
guinoxalinyl, quinuclidinyl, chromanyl, chromenyl, chromen-2-onyl, cinnolinyl,
decahydroquinolinyd, 2H,6H-1,5,2-dithiazinyl, dihydrofuro[2,3-b}-tetrahydrofuran, furyl,
furazanyl, homomorpholinyl, homopiperazinyl, imidazolidinyl, imidazolinyl, imidazolyi,
1H-indazolyl, indolinyl, indolizinyl, indoiyl, 3H-indolyl, isobenzofuranyl, isochromanyl,
isoindazolyl, iscindolinyl, isoindolyl, isoquinolinyl (benzimidazolyl), isothiazolvl,
isoxazolyi, morpholinyl, naphthyrdinyl, octahydroisoquinolinyl, oxadiazoiyl, 1,2,3-
oxadiazolyl, 1,2 4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3 4-oxadiazolyl, oxazolidinyi,
oxazolyl, oxazolidinyl, pyrimidinyl, phenanthridinyl, phenanthrolinyl, phenaziny!,
phenothiazinyl, phenoxathiinyl, phenoxazinyl, phthalazinyl, piperazinyl, piperidinyl,
protinyl, pteridinyl, purynyl, pyranyl, pyrazinyl, pyroazolidiny!, pyrazolinyl, pyrazolyl,
pyridazinyi, pyridonyl, pyridooxazoles, pyridoimidazoles, pyridothiazoles, pyridinyi,
pyridyl, pyrimidinyl, pyrrolidiny!, pyrrolinyl, 2H-pyrrolyi, pyrrolyl, tetrahydrofuranyl,
tetrahydroisoquinolinyl, tetrahydroquinolinyl, 6H-1,2 5-thiadazinyl, thiazolyl, 1,2,3-
thiadiazolyl, 1,2 4-thiadiazolyl, 1,2,5-thiadiazolyi, 1,3,4-thiadiazolyl, thienyl, triazolyl,
tetrazolyl and xanthenyl. Pyridyl stands both for 2-, 3- and 4-pyridyl. Thienyl stands
both for 2- and 3-thienyl. Furyl stands both for 2- and 3-furyl. Also included are the
corresponding N-oxides of these compounds, for example, 1-oxy-2-, 3- or 4-pyridyl.

Substitutions in (C5-Cqp)heterocyelyl residues can occur on free carbon atoms or on

nitrogen atoms.

Preterred examples of (Cs-Cqg)heterocyclyl residues are pyrazinyt, pyridyl,
pyrimidinyl, pyrazolyl, morpholinyl, pyrrolidinyl, piperazinyl, piperidinyl, thieny!,
benzofuryl, quinolinyl, tetrazoly! and triazolyl.
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Chemical Name (2R,4R)-4-(Isoquinolin-6-yloxy)- piperidine-2-carboxylic
acid isobutyl-amide (2R,4R)-4-(Isoquinolin-6-yloxy)-

“%%%%q_%%-carboxyhc acid 3- methoxy-benzylamide Pé’,:T/EPZGO?/ﬂ‘iIlﬁS

soquinolin-6-yloxy)- piperidine-2-carboxylic acid
chloro-benzylamide (2R,4R)-4-(Isoquinolin-6-yloxy)-
piperidine-2-carboxylic acid phenethylkgmide ON .pdwoorrr (Nr

{C-Cqgaryl and (Cx-Cqpiheterocyclyl 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, NO», N3, CN, C(O)}-(C+-Cg)alkyt,
C{O)-(C4-Cglaryl, COOH, COO(C1-Cglalkyl, CONHp, CONH(C1-Cg)alkyl, CONI(C1-
Cglalkylly (Ca-Cg)eycioalkyl, {C4-Cgjalkyl, (C4-Cglalkylene-OH, (C4-Cglalkylene-
NHg, (C4-Cg)alkylene-NH(C1-Cglalkyl, (Cq1-Cglalkylene-N[(C4-Cg)aikylis,
(Co-Cglalkenyl, (Cz-Cglalkynyl, 0-(C4-Cgalkyl, O-C(O)-(C1-Cglalkyl, POaH, SO3H,
S502-NH3, SOoNH(C4-Cglalkyl, SOoN[{(C1-Cglalkylly , SHC1-Cglalkyl;SO-(C4-
Cglatkyl, SO5-(C1-Cglalkyl, SO2-N=CH-N{(C1-Cg)alkyl]>,

C(NH)}NH>2), NHz, NH-(C4-Cglalkyl, N[{C 1-Cglalkyl}z, NH-C(O)-(C¢-Cglalky!,
NH-C(C)O-(C 1-Cg)alkyl,

MNH-S02-(Cq-Cglalkyl, NH-SO2-(Cg-C1gjaryl, NH-502-(C5-Cg)heterocyclyl, N(C -
Cplalkyl-C(O)-(C1-Cglalkyl, N(C1-Cglalkyl-C{OYO{C1-Cglalkyl,

N(C 1-Cg)alkyl-C{O)-NH-(C 4-Cpg)alkyi],

(Ce-C1p)aryt, (C1-Cglalkylene-(Cg-Cplaryl, O-(Cp-Cqplaryl,
O-(C1-Cglalkylene-(Cg-C qplaryl, (C5-Cqglheterocyclivi,
(C4-Cg)alkylene-(C5-Cp)heterocyclyl, O-(C4-Cglalkylene-(Cs-Cqp)heterocyclyi,
wherein the (Cg-Cqg)aryl or {C5-C1pg)heterocyclyl may be substituted one to 3 times
by a group independently selected from halogen, OH, NO», CN O-(C1-Cgjalkyl, (Cq-
Cglalkyl, NHo, NH(C4-Cg)alkyl, N{C4-Cg)alkylly, SO2CHa, COOH, C(O)0O-(C+-
Cglalkyl, CONHp, (C1-Cg)alkylene-O-{C1-Cg)alkyl, (C4-Cg)alkylene-O-(Cg-Cqg)aryl,
0-(C1-Cglalkylene-(Cg-C1g)aryl; or wherein (Cg-Cqglaryl is vicinally substituted by a
O-(C4-Cy)alkylene-O group whereby a 5-8-membered ring is formed together with the

carbon atoms the oxygen atoms are aftached to. Aryl or heterocyciyl substituents of

(Cg-Cqplaryt and (Cx-Cqg)heterocyclyl groups may not be further substituted by an

aryl or heterocyclyl containing group.

Preferred substituents for (Cg-Cqglary! groups are (C4-Chlalkyl, O-(C1-Cylatkyl,
O-phenyl, phenyl, C(O)0-(C1-Cglalkyl, C(O)OH, C{0O)-(C1-Cyjalkyl, halogen, NO»,
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SOpNHg, CN, 802-(C1-Cyqlalkyl, SO-N=CH-N[{C1-Cglalkyl]ly, NH-SO2-(Cq-
Cg)alkyl, NHz, NH-C(O)-{C4-Calalkyl, (C3-Cgjeycloalkyl, (C4-Calalkyl-OH,

C(OIN[(C 1-Cylalkyllz, CONH{C4-Cg)alkyl, C(O)NHp, N[(C4-Cyq)alkyl]s, (C1-
Cyqlalkylene-(Cg-Cqp)aryl, wherein the (Cg-Cqg)aryl may be further substituted one to
three times, preferably once, by (C1-Cglalkyl, (C1-Cy)alkylene-O-(C4-Cglalkyl,
{Cg-Cqplaryl O-(C4-Cgjalkyl-{Cg-C1plaryi, or may be vicinally substituted by a
0-(C4-Calalkylene-0O 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-
Cqplaryl are halogen, CN, phenyl, O-phenyl, NH-C(0)«C1-Ca)alkyl especially
NH-C(O)-CHg, C(0O)-{C4-Cyalkyl especially C{O)-CH3, (C4-C4jalkyl especially CH1
or CF3, O-{C1-Cq)alkyl especially O-CH3 502-NH3, SO2-(C1-Cg)alkyl especially
S09-CHg or 30p-CFg or S02-N=CH-N[(C1-Cg}alkyl]y especiaily SO>-N=CH-
N[(CH3)».

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

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

Preferred substituents for (C5-Cqg)heterocyclyl groups are (C4-Ca)alky!,
O-(C1-Cyqjalkyl, (C1-Cglalkylene-phenyl, halogen, (C1-C4)alkylene-O-(C4-Cy)alkyl,
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(Cr-Cqg)hetarocyciyl, (C4-Cgqlalkylene-N[(C 1-Cgalkyily, or (Cg-Cqglaryt, wherein the
(Ca-Cqparyl may be further substituted by (C4-Cyg)alkyl, O-(C4-Cglalkyl, halogen,
(C1-Calakylene-0-{C1-Cglalkyl, O-(C1-Cagalkyl-(Cs-Cqpjaryl, or may be vicinally
substituted by a O-(C+-C4)alkylene-O group whareby a 5-8-membered ring is formed

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

substifuents for (C5-Cqg)heterocyclyl groups are (C1-Cylalkyl, halogen or phenyi,

wherein the phenyl may be further substituted one to three times, preferably once, by

halogen, (C4-Cglalkyl or O-AC4-Cyg)alkyl.

The general and preferred substifuents of (Cg-Cqgiaryl and (Cs-Cqg)heterocyclyl
groups may be combined with the general and preferred definitions of R4, Rp, R3, R4,
Rz, Rg, Ry, Rg, n, m, L and p as described above.

The present disclosure therefore also relates to the compounds of the formula (f) and/or
their pharmaceutically acceptable salts and/or their prodrugs for use as
pharmaceuficals (or medicaments), to the use of the compounds of the formula (1)
andfor their pharmaceutically acceptable salts and/or their prodrugs for the production
of pharmaceuticals for the treatment and/or prevention of diseases associated with
Rho-kinase and/or Rho-kinase mediated phosphorylation of myosin iight chain
phosphaiase, i.e. for the treatment and/or prevention of hypertension, pulmonary
hypertension, ocuiar hypertension, retinopathy, and glaucoma, peripheral circulatory
disorder, peripheral occlusive anterial disease (PAOD), coronary heart disease, angina
pectoris, heart hypertrophy, heart failure, ischemic diseases, ischemic organ faiiure
{end organ damage), fibroid lung, fibroid liver, Iiver failure, nephropathy, including
hypertension-induced, non-hypertension-induced, and diabetic nephropathies, renal
failure, fibroid kidney, renal glomerulosclerosis, organ hypertrophy, asthma, chronic
obstructive pulmonary disease (COPD), adult respiratory distress syndrome,
thrombotic disorders, stroke, cerebral vasecspasm, cerebral ischemia, pain, e.g.
neuropathic pain, neuronal degeneration, spinal cord injury, Alzheimer's disease,
premature birth, erectiie dysfunction, andocring dysfunctions, artenosclerosis, prostatic

hypertrophy, diabeies and complications of diabetes, metabolic syndrome, blood
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vessel restenosis, atherosclerosis, inflammation, autoimmune diseases, AIDS,
ostecpathy such as osteoporosis, infection of digestive fracts with bacteria, sepsis,
cancer development and progression, €.g. cancers of the breast, colon, prostate,

ovaries, brain and lung and their metastases.

The present disclosure furthermore relates to pharmaceutical preparations (or
pharmaceutical compositions) which contain an effective amount of at least one
compound of the formula (1) and/or its pharmaceutically acceptable salts and a
pharmaceutically acceptable carrier, i. e. one or more pharmaceutically acceptable

carrier substances (or vehicles) and/or addifives (or excipients).

The pharmaceuticals can be administered orally, for example in the form of pills,
tablets, lacquered tablets, coated tabieté, granules, hard and soft gelatin capsulesg,
solutions, syrups, emulsions, suspensions or aerosol mixtures. Administration,
however, can also be carried out rectally, for example in the form of suppositonies, or

parenterally, for example intravenously, intramuscularly or subcutaneously, in the form

_ of injection solutions or infusion solutions, microcapsules, implants or rods, or

percutaneously or fopically, for example in the form of ointments, solutions or tinctures,

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

The pharmaceutical preparations according to the disclosure are prepared in a manner
kKnown per se and familiar to one skilled in the art, pharmaceutically accepiable inert
inorganic and/or organic carrier substances and/or additives being used in addition to
the compound(s) of the formula () and/or its (their) pharmmaceutically acceptable salts
and/or its (their) prodrugs. For the production of pills, tablets, coated tablets and hard
gelatin capsules it is possibie to use, for example, lactose, corn starch or derivatives
thereof, taic, stearic acid or its salts, etc. Carrier substances for soft gelatin capsules
and suppositories are, for example, fats, waxes, semisolid and liquid polyols, natural or
hardened oils, etc. Suitable carrier substances for the production of sclutions, for
example injection soiutions, or of emulsions or syrups are, for exampie, water, saline,
alcohols, glycerol polyols, sucrese, invert sugar, glucose, vegetable oils, etc. Suitable

carrier substances for microcapsuies, implants or rods are, for example, copolymers of
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piperidine-2-carboxylic acid (3- methoxy-propyl)-amide 1

-4-(Isoquinolin-6-yloxy)- piperidine-2-carboxylic acid (2-
“%%}%‘fe%%yp-amide (2R,4R)-4-(Isoquinolin-6-yloxy)- E)(%T/EPZOWMHGS

piperidine-2-carboxylic acid (furan- 2-ylmethyl)-amide

(2S,48)-4-(Isoquinolin-6-yloxy)- piperidige-2-carboxylic acid (furan-

2-ylmethyl)-amide (2S,4S)-4-(Isoquinolin-6-yloxy)- piperidine-2-carboxylic

acid (3- methoxy-propyl)-amide 'oN, pthuo cr LD f9 I'- CO 53 li.H4-1A11
giycolic acid and lactic acid. The pharmaceutical preparations normally contain about

0.5 to about 80 % by weight of the compounds of the formuia () and/or their
pharmaceutically acceptable salts and/or their prodrugs. The amount of the active
ingredient of the formula (1) 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 fo the active ingredients of the formula (1) and/or their pharmaceutically
acceptable salts and to carrier substances, the pharmaceutical preparations can
contain one or more additives such as, for example, fillers, disintegrants, binders,
lubricants, wetting agents, stabilizers, emulsifiers, preservatives, sweeteners,
colorants, flavorings, aromatizers, thickeners, diluents, buffer substances, solvents,
solubilizers, agents for achieving a depot effect, salts for altering the osmotic pressure,
coating agents or antioxidants. They can also contain two or more compounds of the
formula (1) and/or their pharmaceutically acceptable salts. In case a phammaceutical
preparation contains two or more compeunds of the formula (1) the selection of the
individual compounds can aim at a2 specific overall pharmacciogicatl profile of the
pharmaceutical preparation. For example, a highly potent compound with a shorter
duration of action may be combined with a long-acting compound of lower potency.
The flexibility permitted with respect to the choice of substituents in the compounds of
the formula (1) allows a great deal of control over the biological and physico-chemical
properties of the compounds and thus allows the selection of such desired
compounds. Furthermore, in addition to at least one compound of the formula (1)
and/or its pharmaceutically acceptable salts, the pharmaceutical preparations can also
contain one or more other therapeutically or prophylactically active ingredients.

When using the compounds of the formula (I) 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
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achieving the desired results in an aduit 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 refatively large amounts,
into several, for example 2, 3 or 4, part administrations. As usual, depending on
individual behavior it may be necessary io deviate upwards or downwards from the

daily dose indicated.

Furthermore, the compounds of the formula (I} can be used as synthesis intermediates
for the preparation of other compounds, in particular of other pharmaceutical active
ingredients, which are obtainable from the compounds of the formula 1, for example by

introduction of subsiituents or modification of functional groups.

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

formulae (B) can then be carried ouf by known processes.

In general, a reaction mixture containing a final compound of the formula (1) or an
intermediate is worked up and, if desired, the product is then purified by custormnary
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.
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Accordingly, the following examples are part of and intended to illustrate but not to fimit

the present disclosure.

It is understood that modifications that do not substantially affect the activity of the

various embodiments of this disclosure are included within the disclosure disclosed herein.

Method A

Stationary phase:

Gradient:

Flow

Method B:

Stationary phase:

Gradient:

Flow

Method C:

Stationary phase:

Gradient:

Flow

Method D:

Stationary phase:

Gradient:

Flow

Col YMC Jsphere 33 x 2

ACN+0,05% TFA : water + 0.05% TFA
5:95(0 min) to 95:5(3.4 min) to 85:5(4.4 min)
T mi/min

Col YMC Jsphere 33 x 2
ACN+0,05% TFA - water + 0.05% TEA
5:85(0 min) to 95:5(2.5 min) to 85:5(3.0 min)

1 ml/min

Col YMC Jsphere ODS H80 20 x 2
ACN : water+0.05% TFA
4:98(0 min) fo 85:5(2.0 min) {o 85:5(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 85:5 (3min)

1.3 mi/min
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Method E:

Stationary phase: Col YMC Jsphere 33 x 2

Gradient: ACKN+0,05% TFA - water+0.05% TFA
5:95(0 min) to 95:5(2.5 min) to 95:5(3.2 min)

Flow 1.3 mb/min

Method F:

Stationary phase: Col YMC-Pack ProC18 RS 33 x 2.1

Gradient: Grad ACN+0.1% FA : water+0.1%FA (Formic Acid)
5:95(0min} to 95:5(2.5min} to 95:5(3min)

Fiow 1.3 mb/min

Method G:

Stationary phase: Col Waters XBridge 4

Gradient: Grad water+0.1% FA : ACN+0.08%FA (Formic Acid)
97:3(0min} te 40:60(3.5min) to 2:98(5min)

Flow 1.3 mL/min

(4-Bromo-benzyl)-(2,2-dimethoxy-ethyl)-amine (1)

O/
B
r J/ko//
N

50 g (270.2 mmol) 4-bromobenzaldehyde were dissolved in 200 ml toluene and 28.4 g
(270.2 mmol) aminoacetaldehyde dimethylacetal were added. After the addition of 5.1
g (27.0 mmol) p-toluenesulfonic acid 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 NaHCOz-solution (2x) and H;0. The combined
aqueous layers were extracted with toluene and the combined organic layers were
dried with MgSQ,4 and evaporated. The residue was dissolved in 200 ml ethano! and
5.11 g (135.1 mmol) sodium barohydride were added in small portions. After stirring for
2 h at room temperature and standing overnight, 5.0 mi acetic acid were added and

the solvent was removed i. vac. The residue was taken up in dichloromethane and
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Chemical Name (2S,4S)-4-(Isoquinolin-6-yloxy)- piperidine-2-carboxylic
acid (pyridin-2-ylmethyl)-amide (2S,4S)-4-(Isoquinolin-6-yloxy)-
(peridine-2-carboxylic acid prop-2- ynylamide
W%%?ﬁ@;—%fzrqsoquinolin-6-y|oxy)- piperidine-2-carboxylic acid PCT/ EPZOO'I{MH«SS
phenethyl-amide (2S 4S)-4-(Isoquinolin-6-yloxy)- piperidine-2-carboxylic
acid 2- chloro-benzylamide oN pdwo ®jg4- 0 c-4 r N c-4

washed (2x) with H,0O. After drying with MgS0, and evaporation, 80.5 g of the title
compound were obtained, which were used without further purification. R, = 0.80 min
(Method C}. Detected mass: 274.1/276.1 (M+H™.

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

O/
Br
P
NP
)
O

60.5 g (4-bromo-benzyl)-(2,2-dimethoxy-ethyl}-amine (1, crude product) were
dissoived in 270 mi dichloromethane / pyridine (8:1). At 0 °C a solution of 76.0 g {386.4
mimol) p-toluenesuifonylchloride in 100 mi dichioromethane were added and the
solution was stirred at room temperature. After 3 h, the reaction mixture was washed
twice with 2 N HCI and saturated NaHCOgz-solution. The organic layer was dried with
MgSO, and evaporated. Final silicagel chromatography (heptane/ethyl acetate 4:1}
gave 59.9 g of the title compound. R, = 1.82 min (Method C). Detected mass:
396.1/398.1 (M-OMe).

S-Bromo-iquuinoline (3)

Br ™
=N

To a mechanically stirred suspension of 95.2 g (699.5 mmol) AICI; in 400 m!
dichforomethane a solution of 59.9 g (139.8 mmol) N-(4-Bromo-benzyl)-N~(2,2-
dimethoxy-ethyl}-4-methyl-benzenesulfonamide (2) in 400 mi dichloromethane was
added and the reaction was stirred at room temperature for 4 h. After standing
overnight, the reaction mixture was poured on ice, the organic layer was separated
and the aqueous layer was extracted twice with dichloromethane. The combined
dichloromethane solutions were washed with 1 N NaOH (2x) and saturated NaHCO5-
solution (2x). After drying with MgSO, and evaporation of the solvent, the crude
product was purified by silicagel chromatography (heptane/ethyl acetate 1:1) to vield
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17.5 g of the title compound. Ry = 0.68 min (Method C). Detected mass: 208.1/210.1
(M+H,

(2R, 4R}-4-(Isoquinolin-6-yloxy)-piperidine-1,2-dicarboxylic acid 1-tert-butyl ester 2-

methyl ester (4)

145 mg of 6-Hydroxisoquinoline and 311 mg of (2R 4S)-4-Hydroxy-piperidine-1,2-
dicarboxylic acid 1-tert-butyl ester 2-methyl ester and 341 mg of triphenylphosphine
were suspended in 3.5 ml of THF and 171 ul DIPEA were added. At 0°C 261 mg
DEAD were added slowly and the mixture was allowed to come to room temperature
and stirred until no further increase in product could be monitored. After Evaporation
the mixture was subjected to chromatography on silica gel (50 to 80% ethylacetate in
Heptane) to give (2R, 4R)-4-(Isoguinolin-6-yloxy)-piperidine-1 ,2-dicarboxylic acid 1-eri-

butyl ester 2-methyl ester as an colorless oil.

(2R, 4R}-4-(Isoquinolin-B-yloxy)-piperidine-1 2-dicarboxylic acid 1-tert-butyl ester (5)
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8.9 g crude (2R 4R)-4-(Isoquinolin-8-vloxy)-piperidine-1,2-dicarboxylic acid 1-teri-buty!
ester Z-meathyl ester (4} in 100 mi of methanol were treated with 10 mi of 2 N NaCH
and stirred over night. After Evaporation the midiure was subiected to preparative
HPLC. Lyophilisation gave (ZR 4R}-4-(Isoguinclin-8-yloxy)-piperidine-1,2-dicarboxylic

acid 1-tert-butyl ester as the trifluoroacetate as a white solid.

(25 ,45)-4-(Isoquinolin-G-yloxy)-piperidine- 1, 2-dicarboxylic acid 1-teri-butyl ester (6)

Starting from 8-Hydroxisoquinoline and (2S5 4R)-4-Hydroxy-piperidine-1,2-dicarboxylic
acid 1ert-butyl ester 2-methyl ester (25,4S5)-4-(Isoquinolin-8-yloxy)-piperidine-1,2-
dicarboxylic acid 1-tert-butyl ester could be obtained as the triflucroacetate, using a

similar method as described for the synthesis of (5).

(2S5,4R)-4-(Isoquinolin-G-yloxy)-pyrrolidine-1,2-dicarboxylic acid 1-tert-buty! ester (7)

OH
I ~ O"'-M
N o [ O
o O

3
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Starting from 6-Hydroxisoquinoline and (2R 4S)-4-Hydroxy-pyrrolidine-1 .2-dicarboxylic

acid 1-tert-butyl ester 2-methyl ester {25,4R)-4-(Isoquinolin-6-yloxy)-pyrrolidine-1,2-

dicarboxylic acid 1-ter-butyl ester could be obiained as the triflucroacetate.

(2R,4R)4m(isoquineiin-8»y!0xy)-2_outoiy!carbamoylupiperidimew‘l—carboxyﬁc acid tert-

O

-

28 mg 2-Mehtylaniline und 98 mg (2R 4R)-4-(isoquinolin-6-yloxy)-piperidine-1,2-

butyl ester (8)

dicarboxylic acid 1-tert-butyl ester triflucroacetate (5) were dissolved in 0.5 mi of DMF.
32 mg HOBT and 88.0 pl N-methyimorpholine were added foliow by 44 mg EDC (free
base) in 2 mol of dichloromethane. After stirring over night all volatiles were removed
and the mixture subjected o preparative HPLC. Lyophilisation gave (2R, 4R)-4-
(Isoquinolin-6-yioxy}-2-o-tolylcarbamoyl-piperidine- 1-carboxylic acid teri-butyl ester as
the trifluoroacetate.

(2R 4R)-4-(Isoquinolin-B-yloxy)-piperidine-2-carboxylic acid o-tolylamide {9)

Sy

(2R ,4R)-4-(Isoquinolin-6-yioxy)-2-o-tolylcarbamoyl-piperidine-1-carboxylic acid tert-
butyl ester trifluoroacetate (8) was dissolved in 4 N HCI in dioxane and stirred for 2 h at
rt. Evaporation gave (2R 4R)-4-(Isoquinolin-6-yloxy)-piperidine-2-carboxylic acid o-



Chemical Name (2S,45)-4-(Isoquinolin-6-yloxy)- piperidine-2-carboxylic
acid isobutyl-amide (2S,4 R)-4-(Isoquinolin-6-yloxy)-
rolidine-2-carboxylic acid (4- 1 ethyl-phenyl)-amide 1
“@éﬁ%&%ﬁsoquinolin-6-yloxy)- pyrrolidine-2-carboxylic acidP((flr-ri/)E?[%mW 011168

phenyl-ethyl)-amide (2S,4R)-4-(Isoquinolin-6-yloxy)-
pyrrolidine-2-carboxylic acid (furan- 2-ginethyl)-amide
(25,4R)-4-(Isoquinolin-6-yloxy)- pyrrolidine-2-carboxylic acid (2-
hydroxy-ethyl)-a m id e 'oN .pdwo_ (v) N Nt N 10 NI

tolylamide as the hydrochloride. Ry = 0.77 min (Method B). Detected mass: 362.2

(M+H™),

The compounds described in the following table were obtained in a similar fashion as
described for compound 8 and 9 respectively. All compounds were measured using
method A (Table 1).
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(2S,4R)-4-(Isoquinolin-6-ylamino)-pyrrolidine-1,2-dicarboxylic acid
| ester 2- methyl ester (32) 124 mg of 6-bromoisoquinoline (3
&%gf{éhs%}@é Sés";-lesmm carbonate and 202 mg (2S,4R)- BCTIEP2O ’"még
4-amino- pyrrolldlne 1, 2- dlcarboxyllc acid 1-tert-butyl ester 2-methyl ester
hydr —A6-Mg—
PallgdiunTacetate-and 132 mg of Xanthphps were addgd and the mixture
was firréal at 10Q€ for 5 |h. Afier cdoling {9 rt the mixtgee was filtratgd,
evapﬁatéd nd the residue Was purified BY chromatod?faphy jon sili€a gel
(50%-ethyl-geetate-in-heptane-10-100%-ethyl te).To obtain (2S 4R)-
4-(Ispgigholin-6- yL@mlno) pyreoliding-1,2-dicarboxylic agid 1-tert-butyl ester
2-méeth5@e51er as.a colourlessioil. (2S,4 ‘2 <
(Isoduifiolini6-ylamino)-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyf%ster
(33) 1.4 g af (2S,4R)-4-([soquinolin-6-ylamino)- pyrrolldlne-l,4-d|car@g>xyiic
acid |1-tert-butyl ester 2-npethyl.e o) in 25 ml of ©
methanol ar ted with 3A it until Dapo ificatign was
complete. Aftér evaporation i
2008/07755
lyophilized tp obtain (25,4R)-4=s0(
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acid (4-ethyl-phenyl)-amide as the hydrochloride salt. Rt = 1.05 min
(Method A). Detected mass: 361.2 (M+H).

oquinolin-6-ylamino)-pyrrolidine-1,2-dicarboxylic acid )
ster (36) In analogy tg.the prepatation of (33), %Eg%ﬂ

01/911}(8

(Isoquinolin-6- ylamlno) pyrrolldlne 1,2- dlcarboxyllc acid 1-tert-butyl ester

was prepargd-as-the LH’IUUIdL,b'LdLe from6="bromrcisoquinotine (3) and
(28,43)-4£Aninq¢yrrol dine-4,2-dicayboxylic acid 1-terlbutyl ester
2-me$|yl -£ster hidroch orldeg3s 4R) 4 & ©
(Isodtiina®ini6-ylamino)+pyrrofitine-1,3-di€arboxylic dtid 1-tert-butyl ester
(37) -r-anglogy-te-the-prepatation-6f-{33)-3S+R)4
(Isoquimplini6-ylamino){pyrrolidine-1,3- dicarboxylic acid 1-tert-butyl ester
was pre%aared aghe trifluorafletate fiom B Brorpisoginoline and
(38,11R954-A;mino-pyrrogidine-1,3-dica rboxylic acid 1-tert-butyl ester
3-methyl ester WO 2008/07 7/855PCII/EP2007/011168 59 The
compounds descr?tgfd in the llowing 2 were @btained in a similar
fashjon as descri d for compound 34%nd/35. All co pounds were
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(25,4R}-4-~(Isoquinolin-G-ylamino}-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester 2-

H O
l ~ N"“M
MN.__ = N O
)==0

Q

)Ym

124 mg of 6-bromoisoquinoline (3}, 488 mg of cesium carbonate and 202 mg (25 4R)-

methyl ester (32}

4-amino-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester 2-methyl ester hydrochloride
were dissolved in 6 m! of DMF and degassed. 46 mg Palladium acetate and 132 mg of
Xanthphos were added and the mixture was stirred at 100°C for 5 h. After cooling to rt
the mixture was filirated, evaporated and the residue was purified by chromatography
on silica gel (50% ethyl acetate in heptane to 100% ethyl acetate). To obtain (25 4R)-
4-(Isoquinclin-G-ylamino)-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester 2-methyl

estfer as a colourless oil.

(28 4R}-4-(lsoquinolin-6-ylamino)-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyi ester

(33)
H OH
N N M
N__ = N O
=0
O/; ;
1.4 g of (28,4R)-4-{Isoquinclin-6-ylamino)-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl

ester 2-methyl ester (32) were dissolved in 15 m! of methano! and treated with 3.4 my

of 2 N NaOH at rt until saponification was complete. After evaporation the residue was
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subjected to preparative HPLC and iyvophilized to obiain (25 4R)-4-(isoguinolin-6-
vlamino}-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester as the trifluorcacetate.

(25,4R)-2-(4-Ethyl-phenylcarbamovi}-4-(isoquinolin-B-ylamino}-pyrrolidine-1-carboxyiic

acid tert-butyl ester (34)
H '
H N
N s N o
o
x

94 mg (25,4R)-4-(Isoquinolin-6-ylamino)-pyrrolidine-1,2-dicarboxylic acid 1-tert-buty!
ester (33} and 32 mg 4-ethylaniline were dissolved in 0.5 ml DMF and a solution of 33
mg HOAT in 0.5 ml DMF and 100 pl DIPEA were addad, followed by 112 mg PyBroP
in 2 ml dichloromethane. After stirring over night all volatiles were evaporated and the
mixture purified by preparative HPLC to obtain (2S,4R)-2-(4-ethyl-phenylcarbamoyl)-4-
{isoquinolin-6-ylamino)-pyrrolidine-1-carboxylic acid tert-butyl ester as the

trifluoroacelate salt.

{(25.4R)-4-(Isoquinolin-6-ylamino)-pyrrolidine-2-carboxylic acid {4-ethyi-phenyl)-amide

(35)
,H@/\
H N
! N N"'»M
N = N O
M

(28 4R)-2-(4-Ethyl-phenylcarbamoyi)-4- (isogquinolin-6-ylamino)-pyrrolidine-1-carboxylic
acid tert-butyl ester trifluoroacetate was dissolved in 4 N HCl in dioxane and stirred for

2 h at rt. Evaporation gave (25,4R)-4-(Isoquinolin-6-ylamino)-pyrrolidine-2-carboxylic



\ Amine c-C) INzH _o Chemical Name (2S,4R)-4-(Isoquinolin-6-
ylamlno) pyrrolidine-2-carboxylic acid (furan-2-ylmethyl)-amide
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acid (4-ethyl-phenyl}-amide as the hydrochioride sall. Ry = 1.05 min (Method A).
Detected mass: 361.2 (M+H").

(28,45)-4-(Isoquinolin-G-ylamino)-pyrrolidine-1, 2-dicarboxylic acid 1-tert-butyl ester
(36)

in analogy to the prepatation of (33), (28,4S)-4-(Isoquinolin-6-ylamino)-pyrrolidine-1,2-
dicarboxylic acid 1-tert-buty] ester was prepared as the triflucracetate from 8-
bromecisoguinciine (3) and (25,45)-4-Amino-pyrrolidine-1,2-dicarboxytic acid 1-tert-
butyl ester 2-methyl ester hydrochloride.

{38,4R)-4-(Isoquinolin-6-ylamino)-pyrrolidine-1,3-dicarboxylic acid 1-teri-butyl ester
(37)

In analogy to the prepatation of (33}, (35,4R)-4-(Isoquinolin-6-ylamino)-pyrrolidine-1,3-
dicarboxylic acid 1-tert-butyl ester was prepared as the trifluoracetate from 6-
Bromisoquinoline and (35 4R)-4-Amino-pyrrolidine-1,3-dicarboxylic acid 1-terf-butyl

ester 3-methyl ester



(2S,4R)-4-(Isoquinolin-6- ylamino)-pyrrolidine-2-carboxylic acid
(2-methoxy-ethyl)-amide (2S,4R)-4-(Isoquinolin-6-
ino)-pyrrolidine-2-carboxylic acid (3-methoxy-propylhamide
“{é%%@ﬁg%l{ioquinolin-& ylamino)-pyrrolidine-2-carboxylic alfgHEF2007/031168
(furan-2-ylmethyl)-amide (2S,4S)-4-(Isoquinolin-6-
ylamino)-pyrrolidine-2-carboxylic acid §methoxy-propyl)-amide
Compound No. 8 6 017 1,17 Zfr 61 [tH+1.All ssevi 0.1 Od '7'2- CO CO

COCO
The compounds described in the following table 2 were obtained in a similar fashion as

described for compound 34 and 35. All compounds were measured using method A,
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Chemical Name (2S,4S)-4-(Isoquinolin-6-

ylamino)-pyrrolidine-2-carboxylic acid (pyridin-2-ylmethyl)-amide
Vg(28‘,48%-4-Q§oquinolin-6- ylamino)-pyrrolidine-2-carboxylic acid

(42T BRENny1)-amide (2S,4S)-4-(Isoquinolin-6- PCT/EP2007/011168

ylamino)-pyrrolidine-2-carboxylic acid phenethyl-amide

(2S,4S)-4-(Isoquinolin-6- ylamino)-pyregiidine-2-carboxylic acid

2-chloro-benzylamide (2S,4S)-4-(Isoquinolin-6-

ylamino)-pyrrolidine-2-carboxylic acid isobutyl-amide Compound No Cfr

6-(BEBA-B-bka-bicyclo]3.2. 1]oct-3-yloxy)-isoguinoline {52)

/

i
P ° \
Nz

625 mg of riphenyl phosphine were dissolved in 20 mL of dry dichloromethane, 0.085
mt. of diethyl azodicarboxyiate were added anmd the solution was shaken for 20
minutes. 68ul of triethyl amine, 72.6 mg of 6-hydroxy isoguinoline and 67,1 mg of
tropine were added and the mixture was shaken overnight. The reaction mixiure was
filtered, the remainders washed thoroughly with dichloromethane and the combined
organic layer was extracted twice with 1N sodium hydroxide and water, respectively.
The organic layer was dried, evapcrated to dryness and the crude material was
purified by HPLC. The product was dissolved in 2N HCI and lyophilized to give 23 mg
of 8-(8-Methyl-8-aza-bicycio[3.2. 1]Joct-3-yloxy)-isoquinoline (52) as the hydrochioride.
Ri = 0.52 min (Method A). Detected mass: 269.2 (M+H").

6-(8-Methyl-8-aza-bicyclo[3.2. 1]oct-3-yloxy}-2H-isoquinolin-1-one (53)

8 mt. of dry dichloromethane were added to 814 mg (1.73 mmol) of polystyrene bound
triphenyl phosphine. At 0°C 234 pl. (1.48 mmol) of diethy! azodicarboxylate were
added. 200 mg (1.24 mmol) of 6-hydroxy-2H-isoquinofinone (66}, 210 mg (1.49 mmol)
of tropine and 261l of triethylamine were added and the reaction mixture was allowed
to warm to room temperature and stirred overnight. Another 279 mg of PS-triphenyl
phosphine, 43 mg of tropine, 26yl of diethyl azodicarboxylate and 2 mL of dry



o

16

15

20

‘ct 62 LH-1-1/N11 ssevj CV N.:t---co gt-L.6 Co v-I<-4-co NCO
CO [up]iu CO

WO 2008/077555 PCT/EPZ067/011168

64

dichloeomethane were added and stirring was continued overnight. The solids were
filtered off and washed with THF. The mixture was evaporated and purified by flash
chromatography to give 158 mg of 6-(8-methyl-8-aza-bicyclo[3.2. 1Joct-3-vioxy)-2H-
isoquinolin-1-one {53). R, = 0.78 min (Method B}. Detected mass: 279.2 (M+H™).

3-Chloro-4-flucro-benzyi)-(2,2-dimethoxy-ethyl}-amine (54)

0/
F
N
Ci

100 g (0.63 mol) of 3-chloro-4-fluoro-benzaldehyde were dissolved in 300 ml of toluene
and 66.3 g (0.63 mol) of aminoacetaldehyd-dimethylacetal were added at room
temperature. After adding 12.0 g {0.06 mol) of p-toluenesulfonic acid monohydrate, the
reaction was heated in a Dean-Stark apparatus for 3 h. The solution was than cooled
to room temperature and washed twice with saturated NaHCO;-solution and water.
The aqueous solutions were extracted with toluene. The combined organic layers were
dried with MgSQ,4 and evaporated. The obtained imine-intermediate was dissolved
directly in 300 mL of ethano! and 11.93 g (0.32 mol) of sodium borohydride were
added in small portions. After stirring overnight, 10 mL of acetic acid were added and
the solvent was removed i. vac. The residue was dissolved in dichloromethane and
washed twice with water. After drying with MgSO4 and evaporation of the solvent,
147.0 g of crude product were obtained as a yellow oil, which was used without further
purification. Ry = 0.81 min (Method C). Detected mass: 248.2 (M+H").

N-(3-Chioro-4-fluorc-benzyl)-N-(2,2-dimethoxy-ethyl)-4-methyl-benzene-sulfonamide

(55)
O/
F
j@\/ J)\O/
N/
Cl S
‘o
ASY



10

15

20

25

co6 coCD6 etcO6 enP--6 Productrz/0 _izzr/c?)z
WO 2008/077555 PCT/EPZO67/011168

85

147.0 g (3-Chloro-4-fluoro-benzyl)-(2,2-dimethoxy-ethyly-amine (54, crude product)
were dissoived in 540 mi of dichloromethane/pyndine (8:1). At 0 °C a solution of 145.8
g (1.04 mol) p-toluenesulfonyichloride in 200 mi of dichloromethane was added. ARer 5
h at room temperature additional 20 mi of pyridine, 28.16 g (0.15 mol) p-toluene-
sulfonylchloride and a catalytic amount of DMAP were added. The solution was stirred
at room temperature for 7 h and then refluxed for additional 4 h. Again 29.16 g (0.15
mol) p-toluene-sulfonyichicride and a catalytic amount of DMAP were added and the
mbdure was stirred overnight. For workup, the solution was washed twice with 2 N HCI
and twice with saturated NaHCOysofution. The organic layer was dried with MgS0,
and evaporated. Final silicagel chromatography (heptanefethyl acetate 4:1) gave 155 g
of the title compound as a yellow oil. Ry = 1.80 min (Method B). Detected mass: 370.2
(M-OMe’).

7-Chioro-8-fluoro-isoguinoline (56)

Fm
N
cl =

343 .6 (2.54 mol) of AlCI; were suspended in 1.1 | of dichloromethane and were stirred
for 30 min with a mechanica!l stirrer. To this suspension, a solution of 204 g (0.51 mol)
(N-{3-chloro-4-fluoro-benzyl)-N-(2,2-dimethoxy-ethyl)-4-methyl-benzene-sulfonamide
(55) was added and the mixiure was stirred at room temperature for 5 h. After standing
overnight, the reaction suspension was poured on ice, the organic layer was seprated
and the agueous phase was extracted twice with dichloromethane. The combined
organic layers were washed twice with 1 N NaOH and saturated NaHCO3-solution,
dried with MgSO,4 and evaporated. The obtained crude product was purified by
silicage! chromatography (heptane/ethyl acetate 1:1), which gave 61.3 g of the title
compound. Ry = 0.73 min (Method B). Detected mass: 182.1 (M+H").

7-Chloro-6-fluoro-isoquinciine 2-oxide (57)
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25 g (137.7 mmoi} of 7-Chloro-8-fluoro-isoquinociine (56) were in dissolved in 500 mi of
dichioromethane. At room temperature 50.9 g (206.5 mmol) of 3-chioro-peroxy benzoic
acid (70 %) were added and the mixture was stirred at room temperature until
complete conversion was achieved. For workup, the precipitate was filtered off and
washed with dichloromethane. The fillrate was washed twice with NaHCO;-solution.
The layers were separated and the aqueous phase was extracted twice with
dichloromethane. The organic phases were dried with MgSO4 and evaporated. The so
obtained solid material (18.4 g) was used without further purification. R¢ = 0.87 min
(Method C). Detected mass: 198.1/200.1 (M+H™).

6-Methoxy-isoquincline 2-oxide (58)

2NN
o N AN |

Starting from 4-methoxy-benzaldehyde, 6-methoxy-isoquinoline 2-oxide (58)
was prepared following a similar route as described for 7-chloro-8-flucro-isoquinoline
2-oxide (57). Ry = 0.70 min (Method C). Detected mass: 176.1 (M+H™).

1,7-Dichioro-6-fluoro-isoquinoline (59)

F ' N
Ci =N
Ci

2.6 g (12.0 mmol) of 7-Chloro-6-flucro-isoquinoline 2-oxide (57) were heated in 40 mi
of POCl; at reflux for 4 h. After the mixture has cooled down to room termperature, it
was poured on ice. The aqueocus solution was extracted three times with
dichloromethane. The combined organic layers were dried with MgSO, and evaporated
o yield 2.91 g of the title compound, which was used without further purification. R; =
2.34 min (Method A). Detected mass: 216.0/218.0 (M+H™).
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7-Chloro-6-fluoro-2H-isoguinolin-1-one (60)

41.1 g 1,7-dichloro-6-fluorc-iscguinoiine (58) were dissolved in 670 mi of acetic acid.
After addition of 148.8 g of ammonium acetate, the solution was stirred at 100 °C. After
3 h, the solvent was removed under reduced pressure and the residue was poured into
water. The aqueous phase was extracted three times with dichioromethane, the
combined organic layer was washed with saturated sodium bicarbonate solution and
brine, dried over sodium sulfate and evaporated to dryness. The crude product was
crystallized from ethyi acetate . heptane fo vield 14.85 g of the desired product.
Another 4.5 g could be obtained upon evaporation and silica gel chromatography of
the mother liquor. The precipitate was filtered and dried fo vield 9.91 g (83%) of the
title compound. Ry = 1.33 min (Method B). Detected mass: 198.0 (M+H").

1-Benzyloxy-7-chloro-6-fluoro-isoguinoline (61)

" I a
N
X cl
O

14.74 g (74.6 mmol) of 7-chloro-6-flucro-2H-isoquinolin-1-one (60) were dissolved in
150 mi of toluene. After addition of 30.86 g (111.8 mmol) of silver carbonate and 15.31
g (89.5 mmol) of benzyl bromide, the mixture was stirred at 80 °C for 3 h. After cooling
down to room temperature, the reaction mixture was filtered and the filtrate was
evaporated. The residue was dissolved in dichloromethane and washed with water,
dried with magnesium suifate and evaporated. Final purification by MPLC gave 1163 g
of the title compound. Ry = 2.51 min (Method B). Detected mass: 288.1/290.1 (M+H").
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7-Chioro-8-fluoro-2-(4-methoxy-benzyl)-ZH-isoguinolin-1-one (62)

Q\‘VO g F
N
Cl

O
16 g of 7-chloro-6-fluoro-2H-isoquinolin-1-one (60) were suspended in 100 ml. of DMF.
19.75 g of cesium carbonate and 7.55 mL of p-methoxy benzyl chioride were added
successively and the mixture was stirred for 2h. The mixture was poured on icefwater
and the formed precipitate was filtered off, washed with water and dried in vacuum to
give 13.67 g of the title compound. R: = 1.96 min (Method B). Detected mass: 318.1
(M+H™).

8-Fluore-2-(4-methoxy-benzyl)-7-methyl-2H-iscquinclin-1-one (63}
0 = F
N
O
Starting from 3-methyi-4-fluoro benzaldehyde, the title compound was prepared

following a similar sequence as described for 7-chloro-8-fluoro-2-(4-methoxy-benzyl)-
2H-isoquinclin-1-one (62). Ry = 1.83 min (Method B). Detected mass: 298.1 (M+H™).

B-Fluoro-2-{4-methoxy-benzyl}-2H-isoquinolin-1-one (64}
P = F
N
O
Starting from 4-fluoro benzaldehyde, the title compound was prepared following a

similar sequence as described for 7-chloro-8-fhioro-2-(4-methoxy-benzyl)-2H-
isoguinolin-1-one (62). Ry = 1.72 min (Method B). Detected mass: 284.1 (M+H").
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GUIUN o N11-I Chemical Name ylamino)-pyrrolidine-3-carboxylic
ylamino)-pyrrolidine-3-carboxylic  ylamino)-pyrrolidine-3-carboxylic acid

o-tolylamide ylamino)-pyrrolidine-3-carboxylic
WO 2008/077555 PCT/EP2007/011168

69

6-Methoxy-2H-isoquinolin-1-one (65)

5.2 g of 6-Methoxy-isoquinoline 2-oxide (58) was heated in 120 mL of acetic anhydride

at 100°C for 3h. The reaction mixture was evaporated and the residue was taken up in

2 M NaOH and heated at 100°C for another hour. The mixture was allowed o cool
down and the pH was adjusted by addition of 2N HCl to 6. The aqueous layer was
extracted several times with methyi-tert.butyl ether, the combined organic layer was
dried over sodium suiphate and evaporated. The crude material was purified by silica
gel chromatography fo yield 3.26 g of the desired product.
Ry = 0.93 min (Method C). Detected mass: 176.1 (M+H").

8-Hydroxy-2H-isoquinolin-1-one (686)

= OH

HN

O
2.54 g of 6-Methoxy-2H-isoquinolin-1-one (65) were dissolved in 50 mL of dry
dichloromethane and at 0°C 2.74 mL of boron tribromide were carefully added. The
mixture was allowed to stir at room temperature for 18h and was then poured on
ice/water. The organic layer was separated, washed with brine, dried over sodium
sulphate and evaporated to dryness. The crude material was purified by silica gel
chromatography to yield 1.96 g of the desired product.
Ry = 0.64 min (Methed C). Detected mass: 162.2 (M+H").

1-Benzyl-4-phenyl-piperidin-4-ol (67)
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Compound No co .Tr cl)ct ¢)tn --Lo WO
2008/077555PCT/EP2007/011168 63
-8-aza-bicyclo[3.2.110ct-3-yloxy)-isoquinoline (5
“ﬁjir(%ﬁﬁggﬁosphme were dissolved in 20 mL of dry dlchIoror%i‘éfﬁai_ﬁlzgag"011168
0.095 5 mL of diethyl azodicarboxylate were added anmd the solution was
shaken for 20 minutes. 69pL of triethyf@mine, 72.6 mg of 6-hydroxy
isoquinoline and 67,1 mg of tropine were added and the mixture was
shaken overnight. The reaction mixture was filtered, the remainders
washed thoroughly with dichloromethane aneie combined organic layer
1d water, respectively. 10
pfess and the crude
asgghissolved in 2N HCI and

: isoquinoline (52) as the
hydrochloride. Rt = 0.52 min (Method A) Detected mass: 269.2 (M+H+).

A solftSosibylybragasbiayel fi-dloat-Inorys R HIsenyinelnLene 463)0°C to a
solution of 1-Benzylpiperidone (10g, dissolved in THF). The mixiure was warmed to
roorn temperature, stirred for 4h and guenched by addition of 20% ammonium chloride
solution. The mixture was exiracted three times with methyl tert. butyl ether and the
combined organic layer was dried over sodium sulfate and evaporated to dryness. The
crude product was purified by silica gel chromatography to give 14.3 g of the desired
product as an orange oil. Ry = 1.09 min (Method B). Detected mass: 268.1 (M+H").
1-Benzyloxy-6-(1-benzyl-4-phenyl-piperidin-4-yloxy)-7-chioro-isoquinoline (68)

coy ©

566 mg of 1-Benzyl-4-phenyl-piperidin-4-ol {(67) were dissolved in 6 mi of dry dimethyl
acetamide. 48 mg of sodium hydride (95%) were added and after 1h of stirring, 580 mg
of 1-benzyloxy-7-chloro-6-flucro-isoquinoline (61), dissolved in 6 mi of dry dimethyl
acetamide were added. The course of the reaction was monitored by LCMS and 50 mg
of sodium hydride were added several times until no further conversion could be
observed. 10 mL of water were added. The resulting precipitate was purified by silica
gel chromatography to give 930 mg of the desired product, sufficiently pure for further
conversion. Ry = 1.62 min (Method C). Detected mass: 536.2 (M+H").
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0 8 mL of dry dichloromethane were added to 814 mg (1.73 mmol) of

polystyrene bound triphenyl phosphine. At 0C 234 pL (1.48 mmol) of

diethyl azodicarboxylate were 20added. 200 mg (1.24 mmo% of

Wgﬁ g% 5§H -isoquinolinone (66), 210 mg (1.49 mmol) of tr Eﬁ"@"&ﬂ%’f"’“m“
261pL of trlethylamlne were added and the reaction mixture was allowed
to warm to room temperature and stirrggl overnight. Another 279 mg of
PS-triphenyl phosphine, 43 mg of tropine, 26pL of diethyl
azodicarboxylate and 2 mL of dry WO 2008/077555PCT/EP2007/011168

6-( 1 Bedichildepheetiianipavieia-addded gt stilsing 2B oqolindied ioyaenigbl.
The solids were filtered off and washed with THF. The mixture was
evaporated and purified by flash chromatogra to-.gi 58 mg of
6-(8-methy1-8-aza-bicyclo[3.2. leCt -3-yi 2Hisoquynolin-L-one (53). Rt
= 019 min (Method B)_Dete asS: 2792 (M+1-D. F =
3-Chloro-4-fluoro- bn/yl) oxy=ethyl)-amine (54)

@ -qu aldehyde were dissolved in
of

aminoacetaldehyd-dimgthylacetal were added at room 10temperature.
After adding 12.0 g (0.06 mol) of p-toluenesulfonic acid monohydrate, the
reaction was heated in a Dean-Stark apparatus for 3 h. The solution was

920 %@%@qog&@m@m vatves@f@w.@ : ghchyasedidvice i, satunigiad. sse vinoline

NaHCO3-solution and water. The aqueous solutions were extracted with

(68)pyREnELSHRNESMBINGY biighrid diRaves By AeH inmaloelbanghffter stirring
ovem\@ﬂptamdomuemm@g@mt@un@mnt@m@dmmﬂew@hw@wqﬁmw ether

00 mL of et land 11.93 ) of sodi b id
and R BEA VR R G ] BRHGRE H6RL R EH AR eation t
givediitled) aridHb el ssirsshpwas:ce arosedhiie aolid e s dye wabidigsalVgd-in .46 min
(Meﬁj\'g Iﬁrorag Qé‘{é% % \é/aﬂgg% Wg@{:}lth water. After drying with Mg304

aporatlon e solven g of crude product were obtained as

3- Hsedmw&@ﬁavﬂmﬁiﬁés%ﬁmtmmﬁwmhmiMdft@a&ibhtm@&t@i$'10?nin
(Method C). Detected mass: 248.2 (My1-17).
N-(3-Chloro-4-fluoro-benzyl)-N-(2,2-dimethgxy-ethyl)-4-methyl-benzene-s
ulfonamide (55) WO 2008/07753§ 7/011168 65 147.0 g
(3-Chloro-4-fluoro-benzyl)-(2,2-difpethoxy-ethyl)-amine (54, crude
product) were dissolved in 540 ichloromethane/pyridine (8:1). AID
C a solution of 145.8 g (1.04 p-toluenesulfonylchloride in 200 ml of
dichloromethane was added. After 5 h at room temperature additional 20
ml of pyridine, 29.169 (0.15 rn@lHp-toluene- 55ulfonylchloride and a

tic mount of added, The solutio rred at room
To A B SR RN L G B P aGHTE T QL RES et was added
poﬂ@vmﬁsecﬁyam@eﬁﬁadmmdnblwdieianﬁm catatyito amaurd afB MR at 0 °C for
1 e P g R RS e R i oromethane
and Maaie@mﬁmmbaoﬂ%gmhm@@rwﬁgzdneiﬂmmmere separated and the

agueous phase exiracted twice with dichloromethane. The organic phases were

combined, dried over magnesium sulfate and concenirated to give 3-hydroxy-8-aza-
bicyclo[3.2.1]Joctane-8-carboxylic acid teri-butyl ester (70) as diastereomeric mixture.
Ry = 1.11 min, 1.17 min (Methed C). Detected mass: 128.0 (M-Boc+H™").

3-[7-Chloro-2-(4-methoxy-benzyl)-1-oxo-1,2-dihydro-isoquinolin-6-yloxy}-8-aza-
bicyclo[3.2. 1]octane-8-carboxylic acid tert-buty! ester (71)
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10and evaporated. Final silicagel chromatography (heptane/ethyl acetate
4:1) gave 155 g of the title compound as a yellow oil. Rl = 1.80 min

w&lgtﬂﬁ}&%%} Detected mass: 370.2 (M-OMe-). .

A6 B luoro-isoquinoline (56) 15 343.6 (2.54 mol) of AIRGERRHQ7/611168
suspended in 1.1 | of dichloromethane and were stirred for 30 min with a
mechanical stirrer. To this suspension7a solution of 204 g (0.51 mol)
(N-(3-chloro-4-fluoro-benzy1)-N-(2,2-dimethoxy-ethyl)-4-methyl-benzene-s
ulfonamide (55) was added and the mixture was stirred at room
temperature for 5 h. After standing 20overnight, the réactio spension
was poured on ice, the organic layer was seprated and the §queous
phase was extracted twice with dichloromethane. heicdmbined organic
layers were washed twice with 1 N NaOH and sat lkited
NaHCO3-solution, dried with MgSO4 and evap The obtained crude
product was purified by silicagel chromatogra ¥ (heptane/ethyl acetate
1:1), which ga\]re 61.3 g of the title 25 compounid. R = 0.73 min (Method

BsSA8R.1 (M+HAR, 5fluoro-isoquinoline 2-oxide
(57) WO 2008107[7555PCT/EI
7-Chloro-6-fluoro-rsqgtineline 5

| 8 66 25 g (137.7 mmol) of
)V dissglved in 500 ml of
dichloromethane. At room tempenature 50.9 g (206.5 mmol) of
3-chloro-peroxy benzoic acid (70 9%) were added and the mixture was
508 SHed r until complete,conversion achieved. For.
e S R R ) DRI S USSR R RS SR o

1 -0%ﬁf&&ﬁétﬁm&-mﬁmx@[@é’smed—&vwwﬂywaﬁﬁMmigﬁter (70),
dissoRBdAYRISYCE? SERaRIesand IR Aeo U AbASE AR .ﬁ%@jﬁ%&o gof7-

with dichloromethane. The organic phases were dried wit

Chlggofhdhaerr TiHerestosrahen adin? friterineinulgpwaasedissrhest in another 8

mL baahinepiyiicationiddt wor8 LaiBdMaiBed LlidAaesiark Mass 98142000

i é:glﬂg% 10@5-ﬁ4ethox -isoquinoline 2-oxide (58) 158tartmg from .

CMOEIRLHY B ?é’rﬁ%?ﬁfﬁ?e}"@-%ﬁm‘fﬂ%é’&f??&ﬁ%%"‘zﬁl@&(‘f@t%ﬂi%@ the resulting

susprepiared foHotein gractititers oute asrdeaseshddifefiioromethane and 2-propanol
PN -6-f -isoguinoline 2-oxide (57). R, =,0.70,min (Method C

e e e R B e R BB LR e the

CFUd@G@OQE@ (VED G uiirolipofi? w&mﬁmm-t@mamdgmgaﬁmm

acet%ﬁﬁ&%d. MEQORLAIRQAU3LhEHHX QL4 Bu A&l I sm&?glg& %ﬂ?o%r?ﬂg raphy to

own to room temperature, it was poured on ice. The aqtieous soluti

vield a8 Bgtrdfir eceoiney MRS RIbTsHSeth Aires e rrotsomisifsed dgRafe 1.95 min,

2.03layieraweredind mata daBRA& andso v pted 25to yield 2.91 g of the title
compound, which was used without further purification. R, = 2.34 min
(Method A). Detected mass: 216.0/218.0 (M+1-1+).

B8-(8-Aza-bicyclo[3.2. 1]oct-3-yloxy)-7-chloro-2H-isoquinolin-1-one (72, 73)

N H
.-‘H N

) H
7 i O H
HN HIN
cl Ci
0 O

1.70 g of 3-[7-chloro-2-{4-methoxy-benzyl}-1-oxo-1,2-dihydro-iscquinolin-6-yloxy]-8-
aza- bicyclo[3.2. Tjoctane-8-carboxylic acid tert-butyl ester (71) were dissolved in 6 mL
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WO 2008/077555PCT/EP2007/011168 67
7-Chloro-6-fluoro-2H-isoquinolin-1-one (60) 041.1 g
1,7-dichloro-6-fluoro-isoquinoline (59) were dissolved in 670 ml of acetic
WRYURIE S dition of 148.8 g of ammonium acetate, the sol&GGERME7/011158
stirred at 100 C. After 5 3 h, the solvent was removed under reduced
pressure and the residue was poured o water. The aqueous phase was
extracted three times with dichloromethane, the combined organic layer
was washed with saturated sodium bicarbonate solution and brine, dried
of Théersddianieslifateraivdosvapocaten m) s soT hé chisie priotiuciswaiied and
to yield 14.85 g of the d
e e B e I Rl SRRt
!iyd@@f&ﬁ?@ﬁﬁmﬁgﬁﬁmﬁh@frﬁmrmmtqtmmpeepmmtémmengdmmataon of

the FHiQSIS:ViRld: %&]i-@(%)v@t@e %g&mg@u @?ei%tols&n%grr?lﬁ Q\ﬂ%? de. 81 imin

Bh) Detected mass: 198. r%éﬁ @\6)
(Metipd Ay BRipsiefmress: fithe-ddatinoMiereeisameria (78)y Rr2 6 Simoin (Method

A). DéRchigref-dusne:2Hsaqyinalie-LwasiEQ)yvere dissolved in 150 mi of
toluene. After addition of 30.86 g (111.9 mmol) of silver carbonate and
15.31 g (89.5 mmol) of benzyl bromide, the mixture was stirred at 80 C for

The 3diipmrq; posiing dawreteyeibet it peratineih e acH o MR NBS ) the
sy o o e G B e e e e ropinone

romet ane a as
as aaﬁa@}mamnmrﬁuﬁﬁﬁamswmw@gmm 68iddob¢hettitieed by taking

up 18 tdd- lm@e‘éﬂvr%@éf\@?tgﬁ%%tgﬁﬂ%‘é %‘%?3?:%?% 11461%91(‘11 washing of

(M+W). WO 2(108/077555PCT/EP20
the aapeRiH AR MID-HicHemmsire Myhsikasisoliorhii a2 Jdoged by

tw;c@&zikﬁ@cﬁp-lﬁ -{lee -2t iRRpHNAILA 9@5&(69)1&‘@(% FRRRPES iy }Qgri?{aihzaﬂon
I\fIF 19.75 g of cesium carbonate and 7.55 mL o p methoxy ben

from] iﬁf‘%ﬁ 88%{7‘8,19 added successively and the mixture was stirred for 2h. The
mixture was poured on ice/water and the formed precipitate was filtered
off, washed with water and dried in vacuum to give 13.67 g of the title
compound. Rt= 1.96 min (Method B). Detected mass: 318.1 (M+H{).
106-Fluoro-2-(4-methoxy-benzy1)-7-methy1-2H-isoquinolin-1-one (63) 0
Starting from 3-methyl 4-fluoro benzaldehyde, the title compound was
prepared following a similar sequence as described for
7-chloro-6-fluoro-2-(4-methoxy-benzyl)- 2H-isoquinolin-1-one (62). Rt =
1.83 min (Method B). Detected mass: 298.1 (M+H+). 15
6-Fluoro-2-(4-methoxy-benzyl)-2H-isoquinolin-1-one (64)
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0 0 Starting from 4-fluoro benzaldehyde, the title compound was prepared
following a similar sequence as described for
7-chloro-6-fluoro-2-(4-methoxy-benzyl)-2H- 20isoquinolin-1-one (62). Rt =

7(79?%thod B). Detected mass: 284.1 (M+H.). WO

PCT/EP2607/011168

2008/077555PCT/EP20071011168°69 6-Methoxy-2H-isoquinolin-1-one
(65) 5.2 g of 6-Methoxy-isoquinoline 2-oxide (58) was heated in 120 mL
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Chemical Name

6-(8-Methyl-8-aza-
bicyclof3.2 1]oct-3-yloxy)-
2H-isoquinolin-1-one

7-Chloro-8-(8-methyl-8-
aza-bicyelo[3.2.1]oct-3-

yloxy)-2H-isoquinolin-1-

one
7-Methyl-6-(8-methyl-8-
aza-bicyclo[3.2. 1]oct-3-
yloxy)-2H-isoquinolin-1-
one

Compound.

No.

74

75

76

Table 3
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5solution. The mixture was extracted three times with methyl tert. butyl
ether and the combined organic layer was dried over sodium sulfate and
Y to dryness. The crude product was purified by silica gel
Wc %)%rg;g?é%g‘gf%phy to give 14.3 g of the desired product as an %(r:g{%’gogﬂ{”ﬁtmg

=1.09 min (Method B). Detected mass: 268.1 (M+H+).

1-Benzyloxy-6-(1-benzy1-4-phenyl-pip@idin-4-y|oxy)-7-ch|oro-isoquinoline

(68) 10 566 mg of 1-Benzyl1-4 phenyl-piperidin 4 ol (67) were dissolved

i § ml of dry dimethyl acetamide. 48 mg of sodium hydride (95%) were
6Ll AET FCaF G B G e- SSamine (/7

1-benzyloxy-7-chloro-6-fluoro-isoquinoline (61), dissolved in 6 ml of dry

dimethyl acetamide were added. The course [th}r action was

monitored by LCMS and 50 mg 15of sodium hydride' were added several

times until no further conversion could be observe

added. The resulting precipitate was purifi¢ silic&Yel chromatography

to give 930 mg of the desited product s y pure for further

conversion. Rt = 1.62 )Detected mass: 536.2 (M+H). WO

2008/077555PCT/EPZQQ1

6-(1-Benzyl-4-phenyl-pipgridin=4-yloxy)-7-chloro-2H-isoquinolin-1-one

(69) 920 mg of MH

1-Benzyloxy-6-(1-benzy1-4-phenyl-piperidin-4-yloxy)-7-chloro-isoquinoline
100§ Wesenswenesedm e @neipissolyerd by aadifion:ef mathanglester

e A S S S

(0.5protoet) was iptiifiecniyecrySTattizagionaorpn) 36 meed thedlesied pieguet 835
mmgﬁagg%%%%@@g@e«g%&@ﬁf&%ﬁ% 1248 ip IMeAM S8 SEY, and
the moguy dresys§ragaitsidytld]3en. H eolatier8st &b éxyir (808® fentrbuty bé statium

cyark8DALHR PR %&)a%ecel»%as&%eg%eftﬁe%&b‘;@%ﬁ%@%&’h&%iﬂéﬂnm no

mL of méthanol was added portionwise 672 mg of s orohydride.

furthercoayefitATvaR RN RREY e rBiest @ i9erar. fltreesornshtiwaspivent was
remevapuinted rdua st dn uaghictiMas-talkan-up-8 diskipreneihanacteaidhane,

reated wijth sat. sodium bicarbonate solution. The phases were separated
wes IR Y oD P S SETULI OB, SUHIGTDABRGAHAN TRgBnosium
sulfateganit elasestadr@ oo miite thrddect ouey stagaasiunnsufatgianthe, evaporated
. t to ai -hydroxy:8-azabicyclo[3.2.1]octane-8-carhoxylic .
diss ) B e R T o L B R e Bt 35 s
hydneomilgvidendtl €F.-Brminddnthost GRoE(asiBd onirbs). 288 B/@A+H").
2008/077555PCT/EP2007/011168 72 0 528 mg of sodium hydride (60%)
were suspended in 8 mL of dimethyl acetamide and 1.00 g of
3-hydroxy-8-aza-bicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester
(70), dissolved in 4 mL of dimethyl acetamide, were added dropwise. After
1h, 1.409 of 7-
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5Chloro-6-fluoro-2-(4-methoxy-benzyl)-2H-isoquinolin-1-one (62),

dissolved in another 8 mL of dimethyl acetamide, were added. The
W;&g&&%g&ﬁu ture was stirred at room temperature until the reig&}i% WAS s

complete. 30 mL of water were added, the resulting suspension extracied

three times with a mixture of dichloromethane and 2-propanol (3:1) and

the combined organic layers were evaf®rated. Water was added and the

10 crude product was subjected to lyophilization to remove remainders of

dim_ethﬁ/l acizjgt ide, The obtained crude product was purified by silica gel
DeteppiaLigy ;’)g‘l%})f@)(W@ﬁ?ﬁg@’&yof the title compound as a mixture of
diastereoisomers (71). Rt = 1.95 min, 2.03 min (Method C). Detected

mass: 525,0 (M+Ht).. . . .. . .
To A A Aot i s e S SR AScaRiTg 50 e
follodddNorokb &N CICI 1.70 g of
3-17-chloro-2-(4-methoxy-benzyl)-1-oxo-1,2-dihydro-isoquinolin-6-yloxy]-
8- aza- bicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester (71) were
Actidissolved iefombindi@ ROASOT {E5EPG TV PROSTRLELER IS Wit Ev Alchan

ed in.a mi e oven at 150 r 1 h. Methanql was added an _
RO héqﬁgggiﬁjourle fsn‘i%xnﬁjg;lgé\/klgvsag Apora Se?% ﬁ?@p%?g |§§t% eﬁ’éﬁ%e?é% The peplide
subgtstsn EdliassgeioeMORIGES BEERIAGSIHOhe nhiktined faoprepalivstide
d ilizatl t i fr ter,. .
e e S e P e Puns e
albuming (B54:n dimathvistdrisisisind PMES); k- digdmmmgineinieerzine-1-
ethaReteHesimass: BRo<s{Mai:34)aRd MMMT](W)T\DQF%BQ\%HQSEG from

si roducts were synthetized in a similar fashion as described for the
'9 9“n%‘f@'é‘i’§‘oW/‘?§'ﬁ%&ﬁf@’d@gﬂﬁé{fg@fgﬁlﬁimrﬁ@ﬁ@%ﬁ@‘ﬁ]géﬁél
magargitiepanterei2) ea@i)intalehelreDIPTABRErE EhBRS Of e Merck

. _compounds could be obtained hy taking yp the evaporated crude product
Bl e SR ALY i R AL W RES R B1 TraLd b Tdagoche
Diagnithtitishideombatiran&amdasubsequent lyophilization, followed by twice

Testt%mgé’%%%% Qmﬁé@m#@g]%%r%%?%ee%?@é%ﬂ%{%k%m{ﬁ%B%er 1 (25 mM

_ recrystallization from isopropano
Tris-HCI, pH 7.4, 5 mM MgClz, 2 mM DTT, 0.02 % (w/v) BSA and 3 % DMSQO). The
ROCK Il enzyme was diluted to a concentration of 100 ng/mt in buffer 2 (25 miM Tris-
HCL pH 7.4, 5 miM MgClz, 2 mM DTT and 0.02 % (w/v) BSA). The peptide substrate

and ATP were diluted to concentrations of 3 pM and 120 uM, respectively, in the buffer

2. Two p! of the compound solution were mixed with 2 pl of the diluted enzyme in a
384-well smail volume microtiter plate (Greiner, Bio-One, Frickenhausen, Germany),
and the kinase reaction was initiated by addition of 2 pl of the solution containing
peptide substrate and ATP. After 60 min incubation at 32 °C, the reaction was stopped
by addition of 20 ul of a solution containing 100 mM Hepes-NaOH, pH 7.4, 0.015 %
(v/v) Brij-35, 45 mM EDTA and 0.227 % chip coating reagent 1 (Caliper Lifescience
Inc, Hopkinton, MA). Phosphorylation of the substrate peptide was then detected on a
Caliper 3000 instrument essentially as described by Pommereau et al (J. Biomal.
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 11) were run in parallel on each plate.
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WO 2008/077555 PCT/EP2007/011168

77

The following products/compounds were fested in said assay by using the respective
forrn (salt or free base) obtained as in the examples described above and the following

activities were measured.

Compound
No. plC50
21 ot
22 sl ot
27 e+t
31 e
41 +4++
45 ++t+
48 o
49 ++t+
50 +++ 4+
69 ++++
75 bttt
76 Fobd A+

The given activity is denoted as the negative decadal logarithm of the iICsq (pICsgp) as

follows:

" pIC50 <3.0
+4; 3.0 5 piCsp < 4.0

o+t 4.0<plCs0<5.0

oot 5.0<piCgp<6.0

bttt 6.0 2 plCsp
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WO 2008/377555

Claims

1. A compound of the formula (1)

wherein
R4 is H, OB or NH».

Ry is

R,

(C7-Cglalkyl,

{C1-Cglalkylene-R’,

(Co-Cglatkenyt,

(Co-Cglalkynyl,

(C1-Cplalkylene-O-R’,
{C1-Cpglalkylene-CH[R]o,
{(C1-Cpglatkylene-C(O}-R’,
(C1-Cg)alkylene-C{O)NH>,
(Cq-Cglalkylene-C(O)NH-R’,
{C1-Cpglalkylene-C{(O)NH-(C1-Cg)alkyl,
(C1-Cg)alkylene-C(O)N[(C 1-Cglalkyll,
(C1-Cglalkylene-C(O)N[R']z.
(C1-Cglalkylene-C(O)O-(Cq-Cglalkyl,
C(O)O-(C1-Cg)alkyl,

C(O)OR’

C{O}C1-Cplalkyl,

COR’,

_b

78

PCT/EP2007/011168
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.zt 179 CdC.D COco
W 2608/677555 PCT/EP2007/611168

78

CLOWNHA(C4-Cglalieyl,
C{ONHR,
C{O)-NH(Co-Cglalkenyl,
C(O)-NH{Co-Cglalkynyl,
C(O)-NH(C4-Cglalkyiene-R’,
C(OINI(C4-Cglalkyi]R’
C(O)NI(C4-Calalkyllp,
C(O(C4-Cglalkylene-R’,
C(OYHC4-Crlalkylene-R’;

or Ry is (C1-Cglalkyl, provided that in said alkyl residue af least one hydrogen is
substituted by OH, OCHgz, COOH, COOCH3, NH2o, NHCH3, N(CH3)2, CONH,,
CONHCH3 or CON(CH3)2:

or Ry is a (C1-Cg)alkylene bound to the cyclic amine, in which the (C1-Cg4) alkvlene

forms a second bond to a different carbon atom of the cyclic amine ring and forms,

together with carbon atoms of cyclic amine, a second, 4-8 membered ring;

Rais

H,

halogen,
(C4-Cglaliyl,
(Cq4-Cgjaikylene-R’,
OH,

O-R”,

NHo,

NHR",
NR"R” or
NH-C{O)-R",
Rq is
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6-(8-Methy1-8-aza- bicyclo[3.2.1 Joct-3-yloxy)- 7-Chloro-6-(8-methy1-8-

aza-bicyclo[3.2.1]oct-3- yloxy)-2H-isoquinolin-1-

7-Methy1-6-(13-methyl-8- aza-bicyclo[3.2.1]oct-3- yloxy)-2H-isoquinolin-1-

'oN punodwoo -a N- in s.-- WO 2008/077555PCT/EP2007/011168
80

H,

halogen,

hydroxy,

CN,

(C1-Cplalkyl,

R,
(Cq-Cglalkylene-R’;

Rg is
H
halogen,
CN,
NO»,

(C1-Cp)alkyl,

¥

(Co-Cg)alkenyl,

R,
(C1-Cg)alkylene-(Cg-Cqp)aryl,
(Co-Cglalkenylene-(Cg-Cqp)arvl,
(C1-Cg)alkylene-(Cs-C1p)heterocyclyl,
CH(OH)-(C1-Cg)alkyt,

NHo,

NH-R’,

NH-SOH,
NH-SO2-(C4-Cglalkyl,
NH-S0O9-R’,
NH-C(0)-(C1-Cg)alkyl,
NH-C(O)-R’,
C(O)N[(C1-Cpglalkyll2,

C(O)OH, or

C(O)O-(C1-Cglalkyl;
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75 N6-(4.-Amino-4-phenyl-cyclohexyl)-isoguinoline-1,64iamine (77) NH2
100 mg (0.278 mmol) of (6-amino-isoquinolin-1-y1)-di-carbamic acid
terf- ter were dissolved in 0.5 ml of methanol. After addifi
Wf(gc% é?g}é alhr%s%eves 4 A, 56.3 mg 5(0.57 mmol) of triethyl aming;glilg“?zr%r?}&gmumg
(2.78 mmol) of acetic acid and 241 mg (0.835 mmol) of
(4-oxo-1-phenyl-cyclohexyl)-carbamic8cid tert-butyl ester were added,
and the mixture was stirred for Ih. Then a solution of 52.4 mg (0.835
_mmol) of sodium cyano borohydride was added dropwise and the mixture
Rg i§vas stirred at 70 C until no further conversion was observed. The solution
was filtered and the solvent was 10removed under reduced pressure. The
residue was dissolved in dichloromethane, washed with 1 N NaOH and
R', sat, sodium chloride solution, dried with magnesium sulfate and
(C1-BHPBRY ged. The crude product was stirred in 4 N HCl/dioxane,
evaporated, dissolved in water and freeze dried to yield 2.7 mg of the
(C 1 -fegmégrprodiitt as its hydrochloride. RE = 2.22 min (Method G). Detected
ss; 333.3 (M+Fr). 15 WO 2008/077555PCT/EP2007/011168 76
(01@;}@%&3&6 '6?&“@?&!%%& activity To measure Rho-kinase inhibition,
(C4- &R INplbRs wate determined according to the following protocol: 5 Active
human recombinant ROCK Il (N-teiininal His6-tagged recombinant human
(C1RoBlvianesitiBdA1-552) was purchased from Upstate Ltd., Dundee,

K. _The peptide substrate, Fluorescein-AKRRRLSSLRA-COOH, was
(C'i"g&?;&(é%éﬁggrﬁ?@%eptide Technologies, Berlin, Germany.
(C1ﬁggﬁa§igﬁéeqmm$§,hate (ATP), bovine serum 10albumine (BSA),

dimethylsulphoxide (DMSO), 4-(2-Hydroxyethyl)piperazine-1-
(C1-Enriedansrid @i #Hepes), Brij-35 and dithiothreitol (DI 1) were

pur. r igmas<Aldrich, Munich, Germany.

(C1 E@%@%ﬁéy%@%ﬁnh?ﬁ% lé:\grlie (Tris), magnesium chloride, NaOH,

(C1-Ud) HGHane-ERMAN G ehitaines from Merck Biosciences, Darmstadt,
Germany. "Complete" protease inhibitor was from Roche 15Diagnostics,

(C1-rarheineSEMYAY ITest compounds were diluted to the appropriate
. 10RS M Rutfer Tris-HCI, pH 7.4, 5 mM MgC12, 2 mM
©1 ggl?ﬁp(%%aﬁw%)@gg éré(ﬁﬁ&MDMSO). The ROCK Il enzyme was diluted
C(O10d Ceritg)atilation of 100 ng/ml in buffer 2 (25 mM TrisHCI, pH 7.4, 5 mM
Cl2,2mM D |1 and 0.02 % (w/v) BSA). The peptide substrate 20 and
Co 'were diluted to concentrations of 3 pM and 120 pM, respectively, in
C(Olte10HeaIRyiTwo pl of the compound solution were mixed with 2 pl of the
diluted enzyme in a 384-well small volume microtiter plate (Greiner,
-One, Frickenhausen, Germany), and the kinase reaction was initiated
C(prw@gqmgﬁlgml of the solution containing peptide substrate and ATP.
After 60 min incubation at 32 C, the reaction was stopped 25by addition of
C(OP¥HR of a solution containing 100 mM Hepes-NaOH, pH 7.4, 0.015 %

C(O)N[(C1-Cglalkyl]lR’
C{OIN[(C1-Cpgjalkyl]z,
C{O)-{Cq-Cglalkylene-R',
C{OYO(Cq-Calakkylene-R’,

Ry is
H,

halogen,
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(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: BEessure -1.3 30 psi, upstream
voltage -1562 V, downstream voltage -500 V, sample sip time 200 ms.
Positive controls (buffer 1 instead of compound) and negative controls
CHN(buffer 1 instead of compound and buffer 2 instead of ROCK II) were run
Noin parallel on each plate. WO 2008/077555PCT/EP2007/011168 77 The
fllowing products/compounds were tested in said assay by using the
(© 1[%@ form (salt or free base) obtained as in the examples described
above and the following activities were measured. Compound No. pIC50
O-(2Y -CghalRP +++++ 27 ++++ 31 +++++ 41 ++++ 45 -|-++++ 48 +++++ 49
++++ 50

(Co-Cpglalkenyl,
R’
(Co-Cglalkenylene-(Cg-Cqglaryl,
(C4-Cg)alkylene-R’,
CH(OH)-(C4-Cg)alkyl,

NH»o,

NH-R’,

NH-SO2H,
NH-802-(C4-Cg)alkyl,
NH-SO2-R’,

SOo-NH>o,

SO9-NHR,
NH-C(O)-(C1-Cg)alkyl,
NH-C(O)-R’,
C(OIN[(C1-Cg)alkylly,

C(O)OH, or
C(0O)YO-(C1-Cpglalkyk;

¥

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

nis1, 2, 3or4;

mis 1,2, 3 4or5; and
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+++++ 69 ++++ 75 +++++ 76 +++++ 5 The given activity is denoted as the

negative decadal logarithm of the IC50 (pIC50) as follows: plIC503.0 3.0

.< piC50 <4.04.0 pIC50 <5.05.0 pIC50 <6.06.05pIC50 78 Claims 5

W’%‘P@(Wﬁ’fﬁs H, OH or NH2. R2 is 10(Cy-C8)alkyl, (Ci-C6)aflA&a007/011168
(C2-C6)alkenyl, (C2-C6)aikynyl, (Ci-C6)alkylene 15(Ci-C6)alkylene
-CHER'12, (C1-C6)alkylene- C(0)-R’, f31-C6)alkylene- C(O)NH2, (C
i-C6)alkylene- C(0)NH-R', (C1-C6)alkylene- C(0)NH-(C1-C6)alkyl,
20(Ci-C6)alkylene- C(O)NRC1 -C6)alkY112. (Ci-C6)alkylene- C(O)NER12;

L is (OHC8)pikBenEn BB HEMAIRYONCHz)p, SO2(CHz)p, NH(CH:)p, N(C:-

Cejalky-(CH2)p, N(Cs-Celeycloalkyl-(CHz)p, NICO(C-Celalkyll-{CHz)p or NI(C,-

Cslalkylene-R1-{(CH2)p;
pisl, 1,2, 3 ord;

wherein

R is
(C3-Cajcycloalkyi,
(Cs5-Cqpiheterocyclyl,

{Ce-Crparyl;

R”is

(Ca-Cglecycloalky!,
(C5-C1piheterocycivi,

(Ce-Cplaryl,

(C1-Celalkyl,

{C1-Cglakyiene-R/,
(C1-Cglalkylene-0O-(C4-Cglalkyl,
{C1-Cglalkylene-O-R’, or
(C1~Cg)atkyiene-NRXRy; and

wherein Ry and Ry are independently of each other
(C1-Cplatkyl,

(Cs-Cqp)heterocyclyl,

{Ce-C1plaryt,
(C1-Cy)alkylene-(Cy-Cqp)heterocyclyl,
(C1-Cy)alkylene-(Cg-C1plaryt,
{C1-Cqlalkylene-NH(C 1-Cgatkyl,
(C1-Cylalkylene-N[(C1-Cplalkyl]p,
(C1-Cglalkylene-N[{Ca-Cqplaryily, or
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C(0)0-(C1-C6)a Ikyl, C(0)OR' 25C(0)(C1-C6)alky C(O)R', 79
C(0)NH-(C1-C6)alkyl, C(O)NHR', C(0)-NH(C2-C6)alkenyl,
C(0)-NH(C2-C6)alkynyl, 5C(0)-NH(C1-C6)alkylene-R’,
C(0)NRC1-C6)alkyl]R' C(0O)NRC1-C6)alkY112, C(0)-(C -C6)alkylene-R',
C(0)0(C1-C6)alkylene-R"; 10 or R2 is (&4C6)alkyl, provided that in said
alkyl residue at least one hydrogen is substituted by OH, OCH3, COOH,
COOCH3, NH2, NHCH3, N(CH3)7, CONH2, CONHCH3 or CON(CH3)2;

(C116q)Reyis ee(GIHCA dkyignetdroandlyd the cyclic amine, in which the
(C1-C4) alkylene forms a second bond to a different carbon atom of the
cyclic amine ring and forms, together with carbon atoms of cyclic amine, a

whéeEen rdstimssReret,ring, RS, is20hdalaosry(Gl@e)atkyt,cycloalkyl can
(C1-C6)alkylene-R', OH, 25 0-R", NH2, NHR", NR"R" or NH-ngjR",
optiRo Al ke substituted one or more times by OH, OCHg, COOH, COOCH3, NHy,

NHCH3, N(CHz)2, CONHp, CONHCH3 or CON(CH3)2-

wherein in residues Ry to Rg alky! or alkylene can optionally be substituted one or

more times by halogen;

wherein in residues Ro to Rg (Cg-C1p)aryl and (C5-Cqg)heterocyclyl are
unsubstituted or substituted one or more times by suitable groups independently
selected from halogen, OH, NO9, N3, CN, C(O)-(C1-Cg)alkyl, C(O)-(Cg-C1p)aryl,
COGCH, COO(C4-Cg)alkyl, CONHo, CONH{C1-Cg)alkyl, CON[(C1-Cglalkyl]p,
(C3-Cg)cycloalkyl, (C4-Cglalkyl, (C4-Cg)alkylene-OH, (C1-Cglalkylene-NHy,
(C1-Cg)alkylene-NH(C 1-Cg)alkyl, (C1-Cgalkylene-N[(Cq-Cglalkyllz, (C2-Cg)alkenyl,
(Co-Cglalkynyl, O~(C1-Cglalkyl, O-C(O)-(C1-Cglalkyl, POgH2, SOgH, SO2-NH>,
SOoNH(C1-Cg)alkyl, SO2N[(C1-Cglalkyllz , S-(C1-Cglalkyl; SO-(C1-Cgalkyl, SO2-
(C1-Cglalkyl, SOo-N=CH-N[(C4-Cg)alkylly,

C(NH)(NH5), NHo, NH-(C1-Cg)alkyl, N[(C4-Cg)alkyllp, NH-C(O)-(C-Cg)alkyl,
NH-C(O)O-(C1-Cg)alkyl,

NH-SO2-(C1-Cg)alkyl, NH-SO2-(Cg-C1p)aryl, NH-SO2-(C5-C1g)heterocyclyl, N(C1-
Cgalkyl-C(O)-(C1-Cg)alkyl, N(C4-Cg)alkyl-C(O)O-(C1-Cg)alkyl,
N(C1-Cg)alkyl-C(O)-NH-(C1-Cg)alkyl],

(Cg-C1plaryl, (Cq-Cp)alkylene-(Cg-Cplaryl, O-(Cg-Cqp)aryl,
0-(C4-Cg)alkylene-(Cg-Cqp)aryl, (Cs-Cqp)heterocyclyl,
(C4-Cg)alkylene-(C5-Cqg)heterocyclyl, or O-(C1-Cg)alkylene-(C5-C1glheterocycivt,
wherein the (Cg-Cqg)aryl or (C5-Cqg)heterocyclyl may be substituted one to three
times by a group independently selected from halogen, OH, NO9, CN, O-(C1-Cg)alkyi,
(C1-Cglalkyl, NHo, NH(C4-Cg)alkyl, N[(C1-Cg)alkyl]p, SOpCH3, COCH, C(C)O-(C4-



H, halogen, hydroxy, ON, 5(01-C6)alkyl, (01-06)alkylene-R'; R5 is 10H,
halogen, ON, NO2, (01-06)alkyl, 15(C2-06)alkenyl, R’
V‘%E@?g%&ene-(%-om)awl, (C2-05)alkenylene-(C6-0-10)aryl, _

(Ci-CB)alkylene-(05- Cig)heterocyclyl, 20CH(OH)-(01-06)alk§f NiF2067/011168
NH-R', NH-SO2H, NH-S02-(01-06)alkyl, 25 NH-S02-R’,
NH-C(0)-(01-C6)alkyl, NH-C(0)-R', C(@»R01-06)alkY112, C(0)OH, or
30C(0)0-(C1-06)alkyl; R6 is H, (C1-C8)alkyl, 5(C -C6)alkylene-R’,
(C1-C6)alkylene-0-(C 1-C6)a lkyl, (C1-C6)alkylene-O-R’, (C1

Cglatinjalkpelite Cld[RT25 )akylene-O-(C 4-Cg)alkyt, {C1-Cglakylene-0-(Cg-Cqglaryl,

or O-(C 1-Cglalkylene-(Cg-Cqplanyi;
or wherein {Cg-C{g)aryt is vicinally substifuted by a 0-(C4-C4)alkylene-O group
whereby a 5-8-membered ring is formed together with the carbon atoms the oxygen

S atoms are attached fo;
and wherein aryl or heterocyclyl substituents of (Cg-Cqp)aryl and {C5-C1giheterocyclyl

groups may not be further substituted by an aryl or heterocyclyl containing group: and

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

10 acceptable salts.

2. A compound of formula (1) according to claim 1, wherein R4 is H and is

characterized by the formula (1)

m
NRg
(RZ In
(II)
15
3. A compound of formula (1) according to claim 1, wherein R4 is OH, and is
characterized by the formula (11
n
NRg
(Ro )
(i
20
4. A compound of formula (I} according to claim 1 or claim 3, wherein R4 is OH

and is characterized by the formula (ill")
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(C1-C6)alkylene-C(0)-R', 10(C1-C6)alkylene-C(0)NH2, (C
-C6)alkylene-C(0)NH-R', (C1-C6)alkylene-C(0)NH-(C1-C6)alkyl,

p kylene-C(0)NRC1-C6)alkYlk, (C1 -C6)alkylene-C

W()Cz}g%l@z%)alkylene -C(0)0-(C1-C8)alkyl, C(0)0-(C1- ca)auky|(%%jdj}ﬁ<3E frtics

C(0)(C1 -Ce)alkyl, C(0)R', 20C(0)NH-(C -C6)alkyl, C(O)NHR',
C(0)N[(C1-C6)alkyl]R' C(0)NRC1-C6)akky112, C(0)-(C1-C6)alkylene-R’,
25C(0)0(C1 -C6)alkylene-R'; R7 is H, halogen, CN, NO2, (Ci-C8)alkyl,
0-(C1-C8)alkyl, 5(C2-C8)alkenyl, (C2-C8)alkenylene-(C8-C10)aryl,
(C1-C8)alkylene-R’, ;.e..;;; )-(GI5C8)alkyl, JANH2, NH-R', NH-S02H,

NH-S02-(C1-C8)dikyl, NHS02-R!, 15.502KNHAB02-NHR,
NH-C(0)-(C1-C8)alkyl] 5 R alkY112, 20 C(0)OH, or
C(0)0-(C1-C8)alkyl;HR8.is lkyl;
R
O Rg { 2 }ﬂ
{11y
5. A compound according to claim 1 wherein R4 is NHp.
8. A compound according to one of claims 1 to 5, wherein R is H, halogen,

(C1-Cy)alkylene-R’, O-R” or NHR".

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

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

NH-(C5-Cg)heterocycliyl, or NH-phenyl.

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

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

Cylalkyl.

11. A compound according to one of claims 1 to 10, wherein Rg is H, CI, F, methyl

or ethyl.

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

13. A compound according to one of claims 1 fo 12, wherein Ry is H, halogen or

{C1-Cglalkyl.
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25nis1,2,30r4;mis1,23,40r5;and 83 L iso(cH2)p, S(CHAP,
S(0)(CF12)P , S(0)(CH2)P, SO02(CH2)P, NH(CH2)P, N(CiC6)alkyl-(CH2)p,
N(C3-C6)cycloalkyl-(CH2)p, N[CO(C1-C6)alkyll-(CH2)P or
NRC1C3)alkylene-R]-(CF12)P, 5pis 0, 1, 2, 3, or 4; wherein R is
(C3-C8)cycloalkyl, 10(C5-C10)heterocydlyl, (C5-C1 aryl; R" is
(C3-C8)cycloalkyl, 15(C5-C1o)heterocyclyl, (C6-C10)aryl, (C1-C6)alkyl,
(C1-C6)alkylene-R', (C1-C6)alkylene-0-(C1-C6)alkyl,
14.20(@1<08)atkyiehecCorl iy (CRC6 Yalkykinms- NRXRY; adreheféiniRxlahdlogen or

c R zir?g inﬂependently of each other (C1-C6)alkyl,

( | eterocyclyl, 25(C6-C O)aryl,
(C1-C4)alkylene-(C5-C10)heterocyclyl, (Ci-C4)alkylene-(C6-C10)aryl,
(C1-C4)alkylene-NH(C1-C6)alkyl, (C1-C4)alkylene-NRC1-C6)alkY1/2,

15.30(G1cemanyishacrdiBocioRig ziama4 to 14, wherein Ry is H.
(C1-C4)alkylene-NRC5-C10)heterocyclyt;

16. A compound according to one of claims 1 to 15, wherein Ry is H, halogen, CN,
(C4-Cpglakkyl, (Co-Cglalkenyi, R’, NH-(Cg-Cqg)aryl or (Cq-Cg)alkylene-(Cg-C1g)ary!
and (Cq-Cg)alkylene-(C5-Cg)-heterocyclyl.

17. A compound according to one of claims 1 to 16, wherein Rg is H, halogen,
(C1-Cgalkyl, (Co-Cg)alkenyl, R, NH-(Cg-Cqgjary! or (C4-Cglalkylene-(Cg-Cqg)ary!
and (C4-Cg)alkylene-(Cs-C1g)-heterocyclyl.

18. A compound according to one of claims 1 to 17, wherein Rx is H, halogen,
(C1-Cg)alkyl, (Co-Cglalkenyl, (Cg-Cp)aryl, NH-(Cg-C1g)aryl, (C1-Ca)alkyl-(Cg-
C1p)aryl or (Cs-Cqp)heteroaryl.

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

(C1-Cglalkyl, (Co-Cglalkenyl, (Cg-C1p)aryl, or (C5-Cqg)heteroaryl.

20. A compound according to one of claims 1 to 19, wherein R5 is H, halogen,

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

21. A compound according to one of claims 1 to 20, wherein R5 is H, halogen,

methyl, or ethyl.

22. A compound according to one of claims 1{o 21, wherein Rs is H.
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wherein in residues R2, R4, R5, R6, R7 and R8 alkyl, alkylene or

cycloalkyl can optionally be substituted one or more times by OH, OCH3,

COOH, COOCHS3, NH2, 5 NHCH3, N(CH3)2, CONH2, CONHCHS3 or

CON(CH3)2; wherein in residues R2 to R8 alkyl or alkylene can optionally

be substituted one or more times by halggen; 10wherein in residues R2 to

R8 (C6-C10)aryl and (C5-C10)heterocyclyl are unsubstituted or

substituted one or more times by suitable groups independently selected
23.fronphalagen. ks NERiMgXo@eC0pEThsChlalkyl, @R ¢COoRFLCOlIogen, CN,

COO(C1-C6)alkyl, CONHZ2, CONH(Cl-CGRaIk,yI, CONRC1-C6)alkylk,
(CEB 8y okt C@alos) skt (@ alts)dikiAefie-oOH,

(C1-Ch)alkylene-NH2, 15(C1:.CpH)alkylene-NH(C1-C6)alkyl,
<Cﬂ<%@§§§ﬁ§%ﬂ§m§&’% é\ﬁ}]z, (C2-C6)alkenyl, (C2-C6)alkynyl,

0-(C1-C6)alkyl, 0-C(0)-(Ci-C6)alkyl, PO3H2, SO3H, S02-NH2,

SO2NH(Ci-CO)alkyl, SO2NRC1-CE)alkylk . S-CLCE)alky:

24.50 AR TBRAIA, 25620103 e ST, BRI WILeaRyLi H. halogen, CN,

© qg@ﬁ%Mggjﬁ%@%6&%@33}@%@%@%@%&%&?{8E.v&85a|ky.,

(CNERPRRfBGIL )aryl, NH-S02-(C5-C10)heterocyclyl,
N(C1C6)alkyl-C(0)-(C1-C6)alkyl, N(C1-C6)alkyl-C(0)0-(Ci-C6)alkyl,
N(C1-C6)alkyl-C(0)-NH-(C1-C6)alkyl], (C6-C1 )aryl,

25 (CLAEAN Eﬂa'%gé%iwgﬁ!ogégﬁt@im@w ho 24, wherein Ry is H, fluoro, chloro,
250-(C1-C6)alkylene-(C6-CiO)aryl, (C5-C10)heterocyclyl,

bro(@d -y letied CheGidinetbracyiclyliroe, cyclopropyl, thienyl or vinyl.
0-(C1-C6)alkylene-(C5-C10)heterocyclyl, wherein the (C6-C1 &aryl or
(C5-C10)heterocyclylmay be substituted one to three times by a group

26 independentiyrse etediiranidalogeh cQNOR) N vEhEZaHCR)alkyH, fluoro, chioro,
(C1-C6)alkyl, NH2, NH(C1-C6)alkyl, NRC1-C6)alkyl]2, SO2CH3, COON,

brom)m@ﬁy W@?WY?SSSPCT/EP2007/011168 85 C6)alkyl, CONH2,

27 (Ci-Z&aikplanedtatedréifipteyb e bES Y ane-0d Chrfer&Rri a5 H.
0-(C1-C6)alkylene-(C6-C10)aryl; or wherein (C6-C1 aryl is vicinally
substituted by a 0-(Ci-C4)alkylene-0 group whereby a 5-8-membered ring

is fo [ r t e
28 AR Aoy e B LT oe A7 R EIf B #3784
(C5-Cig)heterocyclyl groups may not be further substituted by an aryl or
het I ini ; el o] ' lgr
2 o maetElt e 2. o
compound of formula (I) according to claim 1, wherein R1 is H and is

30.?3";‘“%%@2%{)%%%{ 6‘?&“}%‘%%8%@&%@@ 12 2% Avapanewndien

according to claim 1, wherein R1 is OH, and Is chardcterized

R', bg fhe dpatkyla (01} -BEPaBO0SA/ RO SEPLT 381R8AYI0IT1 685 )alkylene-C(O)NHD, (C1-
Cglalkylene-C(O)NH-R’, (C1-Cg)alkylene-C(O)NH-(C1-Cg)alkyl, (C1-Cg)alkylene-
C(OIN[(C1-Cg)alkyllp, (C1-Cg)alkylene-C(O)N[R']2: (C1-Cg)alkylene-C(O)O-(Cq-
Cglalkyl, C(O)NH-(C1-Cg)alkyl, C(O)NHR’, C(O)-NH(C2-Cg)alkenyl,
C(0O)-NH(Co-Cg)alkynyl, C(Q)-NH(C1-Cg)aikylene-R’,

C(O)N[(C1-CglalkyllR', C{O)N[(C4-Cg)alkyll2, C(0)-(C1-Cglalkylene-R’,
C(O)O(C1-Cglalkylene-R’;
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86 5.A compound according to claim 1 wherein R1 is NH2. 5 6.A
compound according to one of claims 1 to 5, wherein R3 is H, halogen,
,Ci-C4?aIk lene-R', O-R" or NHR". 7.A compound according to one of
CHATNE'"15%, wherein R3 is H or NHR". 108.A compound acREFdiRgofs/011168
one of claims 1 to 7, wherein R3 is H; NH-(C5-C8)heterocyc)yl, or
NH-phenyl. 9.A compound according {ggone of claims 1 to 8, wherein R3

is H. 1510.A compound according to one of claims 1 to 9, wherein R8 is

H, halogen or (C1- C4)alkyl, ii.A compound according to one of claims 1 to

or REDiswn@r el RB s/t re lobu et vh @ oIy @Rink2 i\ AOBIPRRNE3CCoNNG fene

to one of claims 1 to 11, wherein R8 is H. 13. A compound according to
forgne sheratnBonibta 2 difieren rRubes [aiomaletie ot <08k 87d fams,

togAreRMRAURIRGCAREING Lo %@E%@,Sa%%%dwﬁ%r%ﬁég%@,@,ogen

or (C1-C4)alkyl. 15. A compound according to one of claims 1 to
wherein R4 is H. 5 16. A compound according to one of claims 1 to 15,

31. whareinibisitiabedogriy, 16 NnCHr- a8kl 1 CRRikanYE Rs
. NH-(C6-C10)aryl or (C1-C6)alkylene-(C6-C10)aryl and (C
R, -C6)alkylene-(C5-C 0)-heterocyclyl. 1017.A compound according to one of
(Q,!%ygg(ggégé_@’yvherein R5 is H, halogen, (C1-C6)alkyl, (C2-C6)alkenyl,
R', NH-(C6-C1 0O)aryl or (Ci-C6)alkylene-(C6-C10)aryl and
(Co(eniebrmdlene-(C5-C10)-heterocyclyl. 18. A compound according to one

(€1 m@%&%ﬁéﬁé@%%a@i IIil HH-’(?JZI-OC? ?/\r/lélrlyS',(%C-lcfg);)lgl)ﬁg/l-(C6- Ci &aryl
(C1-TfafideMhetamaniR’,

(C1-Cg)atkyiene-C(OINH-(C1-Cglalkyl,

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

C(OINHR,

C(O)-NH(Co-Cglalkenyl,

C{O)-NH(Co-Cg)alkynyl,

C{O)-NH(C4-Cg)akkylene-R’,

or Rz is (C4-Ca)alkyl, provided that in said alkyl residue at least one hydrogen is
substituted by OH, OCH3, COOH, COQCH3, NHg, NHCH3, N{CH3)2, CONH,,
CONHCH3 or CON(CH3):

or Rp is a (C4-Cg)alkylene bound to the cyclic amine, in which the (C1-C4) alkylene

forms a second bond to a different carbon atom of the cyclic amine ring and forms,

together with carbon atoms of cyclic amine, a second, 4-8 membered ring;

32. A compound according to one of claims 1 to 31, wherein Ry is
R,

(Cq-Cglalkylene-R',

(Co-Cgralkenyl,

(C4-Cglatkylene-C(O)NH-R’,
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19. A compound according to one of claims 1 to 18, wherein R5 is H,
halogen, (C1-C6)alkyl, (C2-C6)alkenyl, (C6-Ci )aryl, or
(C5-C10)heteroaryl. 20 20. A compound according to one of claims 1 to
19, wherein R5 is H, halogen, methyl, ethyl, vinyl, phenyl, thienyl, or
pyridyl. 21. A compound according to a@@ of claims 1 to 20, wherein R5 is
H, halogen, 25methyl, or ethyl. 22. A compound according to one of
claims 1 to 21, wherein R5 is H. 88 23.A compound according to one of
R', claims 1 to 16, wherein R7 is H, halogen, CN, (C1-C6)alkyl,
c 0- Cal-tg%alky (C2-C6)alkenyl, R' or (C1-C6)alkylene-(C3-C8)cycloalkyl.
(C1858 RIS URA according to one of claims 1 to 23, wherein R7 is H,
(CZ@W@@N, (C1-C4)alkyl, 0-(C1-C4)alkyl, (C2-C4)alkenyl, phenyl,
cyclopropyl or (C5-C6)heteroaryl. 25. A compound according to one of
(C1elagrsky erdAOibediniR 7 is H, fluoro, chloro, 10bromo, methyl, ethyl,
methoxy, phenyl, nitrile cyclopré?gyl, thienyl or vinyl. 26. A compound

(Ciagﬁé?&fﬁ&fbeo EONIdRs 6 Ylwherein R7 is H, fluoro, chloro, bromo,
hyl-or . 27. A compound according to one of claims 1 to 26,
CRRRRI

erein 28. A compound according to one of claims 1 to 27,
C(OYReRM mis 2, 3, or 4. 29. A compound according to one of claims 1 to

8, wherei is 3. 2030.A compound according to one of claims 1 to 29,
C(Cé,ﬁ%%ﬁg;@&q@y@ _C8)alkyl, (C1-C6)alkylene-R’, (C1-C6)alkeny,
C(dgﬁﬁ@i%%%@(ﬁé%\'ﬁ’z’ (C1- C6)alkylene-C(0)NH-R',

(C1-C6)alkytene-C(0)NH-(C1-C6)alkyl, (C1-C6)alkylene-
C(O)NRC1-Ce6)alkylk, (C1-C6)alkylene-C(0)N[R12;

C1-C6)alk :C(0)0-(C1- Chalkyl, C(Q)NH-(C1-C6)alk O)NHR:,
or Fé?((ﬁﬂl @é&%@%égm(%@ggﬁgﬁ%ﬁ@ gm(%%’m Whigh ﬁ"a% )(I&»;-%Z) alkylene
forrkd @Dl 6oyl anaR s ONBEH Loalky iR, @@Mﬁﬁ&@@' el forms,
C(0)-(C1-C6)alkylene-R', C(0)0(C1-C6)alkylene-R'; WO _
tog Vo7 S85pataDD 07 A1 e BB RIS e -8 MMPE M

to the cyclic amine, in which the (01-04) alkylene

33. A compound according to one of claims 1 1o 32, whereinnis 1, 2 or 3.

34. A compound according to one of claims 1 to 33, whereinnis 1 or 2.

35. A compound according to one of claims 1 io 34, wherein n is 1.

36. A compound according to one of claims 1 to 35, wherein
Rg is

H,

(C1-Cg)alkyl,

R,

(Cq-Cylalkylene-(Cs-Cqg)aryl,
(C1-Cy)alkylene-(C3-Cg)cycloalkyl,
(C1-Cyalkylene-(Cs-C1p)heterocyclyl,
(C1-Cglalkylene-O-(C1-Cg)alkyl,
(C1-Cy)alkylene-C(0)-(Cs-C 1g)heterocyclyl,
(Cq-Cylalkylene-C(O»(Cg-C1plaryl,
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forms a second bond to a different carbon atom of the cyclic amine ring
and forms, together with carbon atoms of cyclic amine, a second, 4-8
Wmezzomoé)“?{?edﬁring; 531.A compound according to one of cIaim%éTE%P%gdm“m
WHERIN RY is (C1-C6)alkylene-R’, (C2-C6)alkenyl, (C o
-C6)alkylene-C(0)NH2, 10(C1-C6)alkylene-C(0)NH-R',
(C1-C6)alkylene-C(0)NH-(C1-C6)alkyty1C(0)NH-(C1-C6)alkyl, C(O)NHR',
0(0)-NH(C2-C6)alkenyl, 15C(0)-NH(C2-C6)alkynyl,
C(0)-NH(C1-C6)alkylene-R', or R2 is (C1-C3)alkyl, provided that in said
C{O¥Ry-fasidite! at least one hydrogenis  substituted by OH, OCH3,
COOH, COOCHS3, NH2, NHCH3, N(CH3)2, CONH2, 20 CONHCH3 or
C(O&N(CHS)Z: or R2 is a (C1-C4)alkylene bound to the cyclic amine, in
clowhichaheOHRd) alkylene forms a second bond to a different carbon
atom of the cyclic amine ring and forms, together with carbon atoms of
COWHc1ahmmak¥ e @nd, 4-8 membered ring; 25 32.A compound according

one @ 140 31, wherein R2 is (C -C6)alkylene-R’, (C2-C6)alkenyl,
C(Og’.%(gl é’éaG %ﬁeéne-C(O)NH-R', 90 (C1-C6)alkylene-R', (C2-C6)alkenyl,
(C1-C6)alkylene-C(0)NH-R', 5(C1-C6)alkylene-C(0)NH-(C1-C6)alkyl,

s7. SMNCHELCORIL GONUR, SOUNECR S o i
H,

(C1-Celalioyl,

{Cr-Cqpyheterocyclyl,

(Ca-Cg)eycloalky!,

(Ce-Crolany,
(C1-Cy)alkylene-(C3-Cgleycloalkyl,
{C1-Cylalkylene-(Cs-Cp)heterocyciyl,
(C1-Cy)alkylene-(Cg-Cqg)arvi,
(C4-Cglalkyiene-0-{C4-Cglalkyl,
(C1-Cglalkyiene-C{OIN[(C1-Cglalkyl]z,
(C 1-Cgalkylene-C(O)NH-{C1-Cglalkyl,
(C1-Cp)alkylene-C(C)O-(C 1-Cg)alkyl,
C({OYO-(C1-Cglatkyl,

C(O)(C4-Cplalkyl,

C{O){ C5-C1p)heterocyclyl,
C(O)}(Cz-Cg)eycloalkyl
C{O)NH-(C-Cg)alkyl,
C(O)N[(C1-Cg)alkyllz,

C(O) (C4-Cg)aikylene-(Ca-Cg)cycloalkyl,
C(O) (C4-Cg)alkylene- C5-Cq)heterocyciyl, or
C(O) (C4-Cglalkylene-—-{Cg-Cg)aryl:
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10 or R2 is a (C1-C2)alkylene bound to the cyclic amine, in which the
(C1-C2) alkylene forms a second bond to a different carbon atom of the
cyclic amine ring and forms, together with carbon atoms of cyclic amine, a
second, 4-8 membered ring; 1533.A compound according to one of claims
1to 32, wherein nis 1, 2 or 3. 34. A cogpound according to one of claims
1 to 33, wherein nis 1 or 2. 35. A compound according to one of claims 1
to 34, wherein n is 1. 2036.A compound according to one of claims 1 to

C(SpvhegialRfeiss e L er)allodliRB(C1-C4)alkylene-(C5-C &aryl,
(C1-C4)alkylene-(C3-C8)cycloalkyl,
CQriCadsligfiotreneese{o)heieliseger!vcarce)alkylene-0-(C1-C6)alkyl,

C(@%@%@%ﬁ@é@%@;&%ﬁgﬁ{’]o('a)ﬁ;?%cllylé(0)(Cl -C6)alkyl, C(O)R’,

C(O)NH-(C1-C6)alkyl, C(O)NE(C1-C6)alkylk, or 5C(0)(Ci-C6)alkylene-R'.
37.A compound according to any of claims 1 to 36, wherein R6 is H, (Ci
38..CofafgNAGHCE ZSRONHEE R AT AR ) Sodlly VIEEE 1 Yaryl,
Rg (€1-C4)alkylene-(C3-C8)cycloalkyl,
(C1-C4)alkylene-(C6-C10)heterocyclyl, 15(C1-C4)alkylene-(C6-C1
H, (C1-C6)alkylene-0-(C1-C6)alkyl, (C1-C6)alkylene-C(0)NRC1 -C6)alkYII2,
e -)g lkylene-C(0)NH-(C1-C6)alkyl,
1(CE/EB)alkylene-C(0)0-(C1-C6)alkyl, 20C(0)0-(Ci-C6)alkyl,
(Cy-Cgjcycloalkyl,

(Cs-Cqp)heterocyclyl,

(Ce-Crplaryl,
(C1-Cg)alkylene-(C3-Cg)eycloalkyl,
(C1-Cy)alkylene-(Cs-C{p)heterocyclyl,
(C1-Cy)alkylene-(Cg-Cqglanvyl,
(C4-Cg)alkylene-O-(Cq-Cg)alkyl,
(C1-Cg)alkylene-C{O)NH-(C1-Cg)alkyl,
(C1-Cg)alkylene-C(O)N[(C 1-Cg)alkyll,
C(O)O-(C1-Cg)atkyi,

C(O)(C1-Cg)alkyl,
C(O)(Ca-Cg)cycioalkyl,
C(0)-(Cr-C1pheterocyclyi,
C(O)NH-(C1-Cg)alkyl,
C(O)NI(C1-Cg)alkyll2.
C(O}C1-Cq)alkylene-(C3-Cg)cycloalkyl,
C(0)(C1-Cg)alkylene-(C5-Cp)heterocyclyl, or
C(0O){C1-Cglalkylene--(Cg-C1p)aryl.

39. A compound according to any of claims 1 to 38, wherein

Rgis
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C(0)(C1-Cb)alkyl, C(0)( C6-C10)heterocyclyl, C(0)(C3-C8)cycloalkyl
C(0)NH-(C1-Ce6)alkyl, 25C(0)NRC1 -C6)alkYI12, C(0)

“g C6galk lene-(C3-C8)cycloalkyl, C(0) (C1-C6)alkylene-

6-C1 0jhe erocyclyl or C(0) (C1-Ce6)alkylene--(C6-C O)aryl'P %5’%’6@3’mmés
(C1-C6)alkylene-(C3-C8)cycloalkyl, 0(0) (C1-C6)alkylene-
C6-C10)heterocyclyl, or C(0) (C1-C6)8tkylene--(C6-C 1 Waryl: 538.A
compound according to any of claims 1 to 37, wherein R6 is H,
(C1-C6)alkyl, (C3-C8)cycloalkyl, 10(C6-C10)heterocyclyl (C6-C1 )aryl,
(C1-=0d)alhgi€tie-(G3<@8mieldalkyl (C1-C4)alkylene-(C6-Ci

heteracyclyl, (C1-C4)alkylene-(C6-C10)aryl,
(C1 ?ﬁ@%ﬁ%%&lﬁ%né?@)(@ |, (C1-C6)alkylene-C(0)NH-(Ci-C6)alkyl,

((;1,. &@)@IK& enE: @ 1-C6)alkyll2, C(0)0-(C1-C6)alkyl,
(0)(C1-C6)alkyl, 2 (0)(C3-C8)cycloalkyl, C(0)-(C6-C10)heterocyclyl,

(C1-Copvieoe-Oafalik@laB@®@yN[(C1-C6)alkyl]2,

( Ikylene-(C3-C8)cycloalkyl, 25C(0)(C1-C6)alkylene-(C6-C1
C(Oﬁﬁaé gﬁ)&@)ﬁl or C(0)(C1-C6)alkylene--(C6- Caryl.

C{O)C3a-Cg)eycloalkyl,
C{OHCs-Cqipiheterocyulyl,
C{O}C 1-Cyalkylene- (Cx-Cqgrheterocyclyl, or
C(O}C1-Cyjalkylene-—-(Cg-Cqglaryl.

40. A compound according to any of claims 1 to 38, wherein

Rgis

H;

(C4-Cglalkyl;

(Ca-Cgleycloalkyl;

(C4-Cylalkylene-(Ca-Cgleycloalkytl,

(C1-C4lalkyiene-(Cs-Cqp)heterocyclyl wherein heterocyclyl is unsubstituted or
substituted one or more times by (C{-Cg)alkyl;

{C4-Cylalkylene-{Cg-Cqp)aryl wherein aryl is unsubstituted or substituted one or more
times by halogen, (C1-Cg)alkyl, O-(C4-Cylalkyl, SO2-(C4-Cg)alkyl or SO N[(Cq-
Cglalkylls.

41. A compound according to any of claims 1 1o 40, wherein Rg is H, (C4-Cg)alkyl
or (Ca-Cg)cycloalkyl.

42. A compeound according to any of claims 1 {0 41, wherein Rg is H, unsubstituted

(Cq-Cglatkyl or unsubstituted (C3-Cg)eycloalkyl.

43. A compound according to any of claims 1 to 42, wherein Rg is H.
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(Ci-C4)alkylene-(C3-C8)cycloalkyl, (Ci-C4)alkylene-(C6-C10)heterocyclyl,
(C1-C4)alkylene-(C6-C10)aryl, (C1-C4)alkylene-0-(C1-C4)alkyl, 5C(0)(C
-C6)alkyl, C(0)(C3-C8)cycloalkyl, C(0)-(C6-C10)heterocycilyl,
C(0)(C1-C4)alkylene- (C6-C10)heterocydlyl, or
C(0)(C1-C4)alkylene--(C6-C10)aryl. 10 40. A compound according to any
of claims 1 to 39, wherein R6 is H; (C1-C6)alkyl; 15(C3-C8)cycloalkyl;

42. (ClaGHalkyiene 4CEm)gyciaatiytif claims 1 to 41, wherein Rg is H, unsubstituted
(Cl-C4)aIkernegj§:P%S-C10 heterocyclyl wherein heterocyclyl is

(C1 dpelipstit b HropuRBEnt &Qﬁr@&?ﬁiﬁ@)ﬁ@iﬁ%s by (C1-C4)alkyl;

(C1-C4)alkylene-(C6-C10)aryl wherein aryl is unsubstituted or substituted
one or more 20times by halogen, (C1-C4)alkyl, 0-(C1-C4)alkyl,
43 SO (CIvPo)atiyhocSUINR DY O yeliii ! 11 424 svngpelindadediding
to any of claims 1 to 40, wherein R6 is H, (Ci--C6)alk Iﬁor . . .
44 (CIWERIARACES HBI AL BRPBUAR SR o"ré%é?to“g 5 S LIS 1A% o

attavherein R 5-bosinsHhstitee (bss@iaky anaipspbstituéedng.
(C3-C6)cycloalkyl. 43. A compound according to any of claims 1 to 42,

wherein R6 is H. 94 42. A compound according to any of claims 1 to 41,

45. WhexeipR§uisrd, snssrasiiguie d(@loC o)t onumsybstittad m is 3 and L is
(C3-C8)cycloalkyl. 43. Af,%oﬁm ourc)!géaccording to any of claims 1 to 42,
attageidia 186 15 PLYUPR BT ﬁpé%%r (&&dldfhg to one of claims 1 to 43,

whereinmis 3and L is
46. A compound according to one of claims 1 to 45, wherein L is S(CHy)p,
S{O)(CHz)p or SO{CHajp.

47. A compound according to one of claims 1 to 45, wherein L is NH(CHz)p or N(C+-
Ce)alkyl-(CH2)p.

48. A compound according to one of claims 1 to 45, wherein L is C(CHy)p.
49. A compound according to one of claims 1 to 48, wherein p is 0.

50. A compound according to claim 1, wherein
R4 is H or OH;

Ro is R', (C7-Cglalkyl, (C4-Cg)alkylene-R’, (Co-Cg)alkenyl,
(C1-Cg)alkylene-C(O)NHp, (C4-Cg)alkylene-C(O)NH-R’,
(C1-Cg)alkylene-C(O)NH-(C1-Cg)alkyl, (C1-Cg)alkylene-C(O)N[(C1-Cglalkyl]o,
(C1-Cg)alkylene-C(O)N[R]2: (C4-Cg)alkylene-C(0O)O-(C1-Cajalkyl,
C(O)NH-(C1-Cgalkyl, C(O)NHR’, C(O)-NH(C1-Cg)alkenyl, C(O)-NH(Co-Cg)alkynyl,
C(O)-NH(C 1-Cg)alkylene-R’, C(O)N[(C1-Cglalkyl]R’, C(O)N[(C1-Cg)alkyl]y, C(C})-
(C1-Cg)alkylene-R/,

C(O)O(C4-Cglalkylene-R’;



o

10

15

20

25

30

attached to the 3-position or to the 4-position of the piperidine ring. 45.A

compound according to one of claims 1 to 44, whereinmis 3and L is

attached to the 4-position of the piperidine ring. 10 46. A compound
VREBRIREES one of claims 1 to 45, wherein L is S(CH2)p, S(b&%ﬁ??ﬁ"ﬁ’ﬂ”ﬁg

S02(OH2)P 47. A compound according to one of claims 1 to 45,

wherein L is NH(CH2)p or N(C1- 150&3glkyl-(CH2)P. 48. A compound

according to one of claims 1 to 45, wherein L is O(CH2)P. 49. A

compound according to one of claims 1 to 48, wherein pis 0. 20 50. A

or FepimpolingtGepaigiiegedoiaim b, fubengilicRitvign), ar GRS ®'1-C4) alkylene
C7-C8)alkyl, (C1-C6)alkylene-R', (C2-C6)alkenyl,

SR AW ST I FIZ VRS ARYTER Bl oyl i ring and fors,

togdibér@hjalkyrene-SiiNH(ELiCalld, a second, 4-8 membered ring;
(C1-C6)alkylene-C(0)NRC1-C6)alkYIl2, (C1-C6)alkylene-C(0)N[R12;
(Ci-C6)alkylene-C(0)0-(Ci-C6)alkyl, C(0O)NH-(C1-C6)alkyl, C(O)NHR',

R3 € (0) Nt@ O6)alkensli BE0Rp N (OZC Byalkyify,
C(0)-NH(C1-C6)alkylene-R', C(0)NRC1-C6)alkylp’,
C(O)NRC1-C6)alky112, C(0)30(C1-C6)alkylene-R’,

R4 €(0) 6e0ize6)alk@erdsRilkWO 2008/077555PCT/EP2007/011168 95 or
R2 is a (C1-C4)alkylene bound to the cyclic amine, in which the (C1-C4)
alkylene forms a second bond to a different carbon atom of the cyclic

R5 iainernggakiornsoctegetoe!, wmzﬂiaéb@ma’ﬁ9m&%t@%%ii@@mm@:g~c1a)aryr,
second, 4-8 membered rin%FSRS Is H, halogen, (C1-C4)alkylene-R', O-R"

(C1érapirrerar S s Chatyush Sracioshatereyrly ”H, (Ci-C6)alkyl,
I |42 -C)aryl, NH-(C6-C10)arYi,
(©1 %%%%%%ﬁgéﬁa%%@g%fgg%%CS-c10)heterocyclylor

(C1-C6)alkylene-(C5-C10)heterocyclyl; R6 is H, R', (C1-C8)alkyl,
(G1-66)akylene-R', (ClxCBa e-0-(C1-C6)alkyl, (Ci-C6)alkylene-O:-R’
R0 i R I RE AL, (O R et (ol RO O T e
(C1-Taffalikeyiere-RIOMDIHER) 4 Ryicadadiniens, QO)NGatchikyl2oiRM,, (C1-
-C6)alkylene- C(0)N[R12; C(0)0-(C1-C6)alkyl, C(0)(C1-C6)alkyl,
o | it

esc@EIdRIk{E CloRfdene SEMRIT E ofrauts)diy sty ene-

) 18cG3 | , ]
C(Ogg g%g%}g%&%%%;ﬂ%ﬁ %@)Oa&t)g}/l, C(O)(C3-Cg)cycloalkyl, C(O)NH-
(C 1R DEIaRYRIG(TGEEIEMSRNY):C(O) (C1-Ce)alkylene-C3-Cgloycloalkyl, C(O)

(C4-Cglalkylene-Cs-C 4g)heterocyclyl, or C(O) (C4-Cglalkylene-—-(Cg-Cqglary!;
R7 is H, halogen, CN, (C1-Cg)alkyl, O-(C4-Cg)alkyl, (Cy-Cg)aikenyl or R’;
Rg is H, halogen or (C4-Cgalkyl;

mis2, 3or4

nis1,2or3,

L is O(CHa)p, S(CHa)p, NH(CHa)p or N(C-Celalkyl-(CHo)p, and

pis, 1or2.
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20R7 is H, halogen, ON, (C1-C6)alkyl, 0-(Ci-C6)alkyl, (C2-C6)alkenyl or
R'; R8 is H, halogen or (Ci-C6)alkyl; mis 2,3 0r425nis1,20r 3, Lis
WO(CQ%I@%, S(CH2)P, NH(CH2)p or N(Ci-C6)alkyl-(CH2)p, and 30p is Oﬁ,} 1 or
Pz 0UB/077555PCT/EP2007/011168 96 51.A compouhd SEEAIGiflg 68
to claim 1, wherein R1 is H or OH; 5R2 is R’, (Ci-C6)alkylene-R’,
(C2-Cé6)alkenyl, (Ci-C6)alkylene-C(0)¥812, (C1- C6)alkylene-C(0)NH-R',
C(0)-NH(C2-C6)alkynyl, (C1-C6)alkylene-C(0)NH-(CiC6)alkyl,
C(0)NH-(C1-Ce6)alkyl, C(O)NHR', C(0)-NH(C1-C6)alkylene-R’, or R2 is
51. (CHcapienngravideditiguicin'siid hikheesidue at least one hydrogen is
substituted by OH, OCH3, COOH, COOCH3, NH2, NHCH3, N(CH3)2,
CONH2, 10 CONHCH3 or CON(CH3)2; or R2 is a (C1-C4)alkylene bound
Rq iorlify %Fic amine, in which the (C1-C4) alkylene forms a second bond to
a different carbon atom of the cyclic amine ring and forms, together with
carbon atoms of cyclic amine, a second, 4-8 membered ring; 15R3 is H,

Rp ihdlogEn ot slaRylsntereil Rx-saleiimstyad Ghove) Rayisie-alodénzor(C 4

Co N R G R R e e o -

Ce)aRe/isHABRGB)CTigaliyl, (ChyaBialk (G- hagalkyleatdaneR',
C(0)0-(C1-Co)alkyl, C(0)(C1-Cb)alkyl, C(0)(C3-C8)cycloalkyl,

or Rei®){Caliofberssl, tibinrrE alotiarpu e i eaticre )aikgasn s

o UG AIE ETTBRAL i i a2 coN,

CONBG)akyle0CSMEE-GED)alA R7 is H, halogen, CN, (Ci-C6)alkyl,
0(C1-C6)alkyl, (C2-C6§a|kenyl or R'; 97 R7 is H, halogen, ON,
(C1-C6)alkyl, 0O(C1-C6)alkyl, (C2-C6)alkenyl or R'; R8 is H, halogen or
or R(G-£@alkylamyieZe 8ot to the cyclic amine, in which the (C1-C4) alkylene

forms a second bond to a different carbon atom of the cyclic amine ring and forms,

together with carbon atems of cyclic amine, a second, 4-8 membered ring;
Ra is H, halogen or NHR", wherein R" is defined as above,

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

Rsg s H, {C4-Cgjalkyl, halogen, (Co-Cglalkenyl, (Cg-Cqpjaryl, (C1-Cgalkylene-(Cg-
C1glary! or {Cs-Cqpg)heterocyciyl;

- Rg is H, (Ca-Cg)cycloalkyl, (C1-Cg)aikyl, (C1-Ca)alkylene-R', COYO-(C1-Cg)alkyl,

C{ONC1-Cglalkyl, C{OY}C3-Cgleycloakkyl, C(O)-{Cs-Cqgiheterocyclyl,
C(OWNH-(C1-Cglalkyl, C{O)N[(C1-Cglalkyl]lp, C(O)C1-Cg)alkylene-(C3-Cg)cycloalkyl,
C{O)C1-Cglalkylene-(Cs-Cqg)heterocyclyl, or

C{O)(C 1-Cglatkylene—{Cg-C1plaryt;

Ry is H, halogen, CN, (C4-Cglaikyl, O(C1-Cglalkyl, (Co-Cglalkenyl or R’;

Rg is H, halogen or {C1-Cglalkyl;
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nis1, 2 or 3;Lis O(CH2)P, S(CH2)p or NH(CH2)P, and 10 pis O or 1.
52.A compound according to claim 1, wherein 15Ri is H or OH; R2 is
(Ci-C6)alkylene-R’, 20(C2-C6)alkenyl, (C1-C6)alkylene-C(0)NH-R',
(Ci-C6)alkylene-C(0)NH-(Ci-C6)alkyl, C(0)NH-(C1-C6)alkyl, C(O)NHR',
25C(0)-NH(C2-C6)alkynyl, C(0)-NH(C19Z6)alkylene-R% or R2 is a
(C1-C2)alkylene bound to the cyclic amine, in which the (C1-C2) alkylene
forms a second bond to a different carbon atom of the cyclic amine ring
and forms, 30 together with carbon atoms of cyclic amine, a second, 4-8

membered ring;..98 R3 is H. NH-(C5-C6)heteroaryl.or NH< ' R44s H,
R7 oA 37 T A BN O R AIRA ot
(C5-010)aryl, (C1-C2)alkyl- (C6-C1 &aryl or (C5-C6)heteroaryl; R6 is H,
(C3-C8)cycloalkyl, (C1-C8)alkyl, (C1-C3)alkylene-R'; C(0)(Ci-C6)alkyl,

Ra (b balesnsyeidiikyl €8 E5-010)heterocyclyl, C(0)(C1-C3)alkylene-
.1%(%569%O)heterocyclylor C(0)(C1-C3)alkylene--(C6-C10)aryl; R7 is H,

M R &logen, CN, (C1-C4)alkyl, 0(C1-C4)alkyl, (C2-C4)alkenyl, phenyl,
cyclopropyl, (C5-C6)heteroaryl; R8 is H, halogen or (C1-C4)alkyl; 15 m is

n issi., 201 3;

L is O(CHa)p, S(CHz)p or NH(CHy)p, and
pisOor1.

52. A compound according to claim 1, wherein

R4 is H or OH;

Rois

R,

(C1-Cg)alkylene-R’,

(Co-Cglalkenyl,
(C1-Cglalkylene-C(O)NH-R/,
(C1-Cg)alkylene-C({O)NH-(C1-Cg)alkyl,
C(OYNH-(C9-Cg)alkyl,

C{O)NHR’,

C(O)-NH(Co-Cg)alkynyl,
C(O)-NH(C4-Cg)alkylene-R’,

or Ro is a (C4-Co)alkylene bound to the cyclic amine, in which the (C1-Cp) alkylene

forms a second bond to a different carbon atom of the cyclic amine ring and forms,

together with carbon atoms of cyclic amine, a second, 4-8 membered ring;
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nis 1; and 20L is 0, NH or S. 53.A compound according to claim 1
selected from the group of
(2R,4R)-4-(Isoquinolin-6-yloxy)-piperidine-1,2-dicarboxylic acid 1-tert-butyl
ester 2- methyl ester,
25(2R,4R)-4-(Isoquinolin-6-yloxy)-2-o-t&¥lcarbamoyl-pipericline-1-carboxy
lic acid tea- butyl ester,
(2R,4R)-4-(Isoquinolin-6-yloxy)-piperidine-2-carboxylic acid o-tolylamide,

R3 (@R{4RH4 (50 helierbayloxy) iphperidingt:2-carboxylic acid
isobutyl-amide, (2R,4R)-4-(Isoquinolin-6-yloxy)-piperidine-2-carboxylic
acid 3-methoxy-benzylamide 30(11),

R4 (ERiARAIGdsoaH] @ﬁu@%m[%y) piperidine-2-carboxylic acid
2-chloro-benzylamide (12), ~ WO 2008/077555PCT/EP2007/011168 100
(28 4S) -4-(Isoquinolin-6-ylamino)-pyrrolidine-2-carboxylic acid

s (DG LM A e Sy e SR b G o

(CeEehrphenyd aﬂggii%teroaryl
6%28??8) 4- (Isoq)smnolln 6-ylamino)-pyrrolidine-2-carboxylic acid
phenethyl -amide,

Ch,or ﬁ'f?ﬂ %‘W QurBInA)RYreliding 2ikpragxytie agid)(c 1-Cgalkyl,

C(@&@éf'ﬂa‘k%mlm'IG@W@BF@%@WWM@CMWWM dcigalkylene-
|sobut}/m amide, (38,4R)-4-(Isoquinolin-6- yIamlno)CE)yrroIldme -3-carboxylic

(Cabaahmiar BerzyihideC3)alyiene-{Ce Clo)ary
R7 B g AR B SR E LT E . phenyt

met
cycl8dRAds Qgé)ﬁ@l@r@%ammo) pyrrolidine-3-carboxylic acid

o-tolylamide, (3S,4R)-4-(Isoquinolin-6-ylamino)-pyrrolidine-3-carboxylic
acid |sobutyl amlde

J1]oct-3-yloxy)-isoquinoline, or 6-(1-benzyl-4
o B R ol

r|d|n oro-isoquinoline, 15or their stereocisomeric
and/or tautomenc forms and/or their pharmaceutically acceptable salts.
54. A compound according to claim 1 selected from the group of
m '%%8 -Methyl-8-aza-bicyclo[3.2.1joct-3-yloxy)-2H-isoquinolin-1-one,
206-(6-Aza-bicyclo[3.2.1]oct-3-yloxy)-7-chloro-2H-isoquinolin-1-one,
6-(8-Methyl-8-aza-bicyclo[3.2.110ct-3-yloxy)-2H-isoquinolin-1-one ,
n ‘5716‘?\ 0-6-(8-methyl-8-aza-bicyclo[3.2.110ct-3-yloxy)-2H-isoquinolin-1-on

Li d\ﬂﬂ% yl-6-(8-methyl-8-aza-bicyclo[3.2.110ct-3-yloxy)-2H-isoquinolin-1-on
5 60( ~“Amino 4 phenyl-cyclohexyl)-isoquinoline-1,6-diamine, 250r
their stereoisomeric and/or tautomeric forms and/or their pharmaceutically

53. A compound according to claim 1 selected from the group of

(2R ,4R)-4-(isoquinoiin-6-yloxy)-piperidine-1,2-dicarboxylic acid 1-tert-butyl ester 2~
methyl ester,

(2R, 4R)-4-(Isoquinolin-6-yloxy)-2-o-tolylcarbamoyl-piperidine-1-carboxylic acid tert-
butyl ester,

(2R 4R)-4-(Isoquinolin-6-yloxy)-piperidine-2-carboxylic acid o-tolylamide,

(2R, 4R)-4-(isoquinolin-6-yloxy)-piperidine-2-carboxylic acid isobutyl-amide,

(2R, 4R)-4-(Isoquinolin-6-yloxy)-piperidine-2-carboxylic acid 3-methoxy-benzylamide

(1),
(2R.4R)-4-(Isoquinolin-6-yloxy)-piperidine-2-carboxylic acid 2-chioro-benzylamide (12},
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acceptable salts. 55. Use of at least one compounds of the formula (1)
and/or their pharmaceutically acceptable salt as claimed in one of claims 1

W}o 54 for_;)_rquucing a medicament. 30 WO
JH088Y 7585PCT/EP2007/011168 101 treatment and/or preVeRiSAiET011168

hypertension, pulmonary hypertension, ocular hypertension, retinopathy,

glaucoma, peripheral circulatory disord&, peripheral occlusive arterial

disease (PAOD), coronary heart disease, angina pectoris, heart

hypertrophy, heart failure, ischemic diseases, ischernic organ failure (end
(25 Srghft-Haamagenfindir mipaBne thseesniiiars] fephrebathyetedaamide,
25 fedlye (y@ishkigneyy! 8l ' L 2 -ami
o ﬁﬁ%‘m_obsyﬁtﬁﬁi??i%%%o_#?%?ﬁ?f@%é%&éﬁ%%%ﬁ%@&‘@ﬁ%@ amide,
(25 AL GRS HIBT BRIt SPEhaReIccarih ey iso Zhmenatyl amide,
(2S @& pbrdsisghientla.gioxyepionad degeraraispispingl sigl Miyiamide.
(25 %gj]gmseor'sugﬁscﬁ%_s?g Prer%at.ureiblrthl e_rec&%&?/sfunctlon, endocrine

T ysl‘unc ST raneRY PR BRss i@ e sty RiiaBetBy-asaide.,
(2S detnplidatians ofcidiybiey)-piptahiilie Syodrongliblecd vesseleptangsisnide,

0 ISy Infla ti utoimmune diseases, AIDS, osteopathy,

S e o T A S e T e,
(23 4Fa-HrosressishiniG semmetickteatconbasitiy aniefiéetinglaphenphefmide,
25,8R Qe a5 clairgdiin. an imsLip pdandiora,,
(25 AREASLO00ATIRRIPE A3 HRIRA R LRI &g@m%ﬁéayz sthyl)-

_ (g%k:armacologically acceptable salt thereof, physiologi
ami cipients and carriers and, where appropriate, further additives and/or

(28, omied-grib@uINgAcERS 3 byrrolidine-2-carboxylic acid (furan-2-yimethyl)-amide,
(25 4R)-4-(isoquinclin-6-yloxy)-pyrrolidine-2-carboxylic acid {(2-hydroxy-ethyl)-amide,
(28,4R)-4—(Esoquinoiin-ﬁ—yioxy)ﬁpyrroIidine-2-«carboxyiic acid (2-methoxy-ethyl)-amide,
(25,4R)-4-(isoquinolin-B-yloxy)-pyrrolidine-2-carboxylic acid (3-methoxy-propyl)-amide,
(25,4R)-4-(Isoquinolin-6-yloxy)-pyrrolidine-2-carboxylic acid (pyridin-2-ylmethyl)-amide,
(2S,4R)-4-(Isoguiinolin-6-yloxy)-pyrrolidine-2-carboxylic acid prop-2-ynylamide,

(28 4R)-4-(Isoquinolin-B-ylamino)-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester 2-
methyl ester,
(28,4R)~2—(4-Ethyi~pheny!carbamoy!)—4~(isoquino!in~6-ytamino)~pyrrolidiﬁe-1—carboxyiic
acid tert-butyl ester,

(28,4R)~4-(isoquinoiin—Gwy}amino)-pyrrc_)iidine-Z—carboxy!ic acid (4-ethyl-phenyl)-amide,
(2814R)—4-«(isoquinoiin-S—ylamino)~pyrroiidine-2~carboxy§ic acid (furan-2-yimethyl)-
amide,

(28,4R)-—4—(isoquiﬂoiin-ﬁ-ylamino)—pyrroliciine«z-carboxyiic: acid (2-methoxy-ethyi)-
amide, ‘

(23 ,4R)-4-(Isoguinolin-6-ylamino)-pyrrolidine-2-carboxylic acid {3-methoxy-propyl)-
amide,

(28,4S)~4~(lsoquEnoiim&yiamim)npyrmiidine—Z—carboxylic acid (furan-2-ylmethyi)-
amide,

(28,48)4—(!soquinoIin~6—yiamim)»pyrroﬁdEne—2-—carboxyléc acid (3-methoxy-propyl)-

amide,
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(28,48)—4»(!30quéno§in—6~ylamine)»pyrraEidineWZ—carboxyiic acid (pyridin-2-ylmethyl)-
amide,

(2.‘3,43)4-{230{3uiﬂeéénwﬁnytamE’no)mpyri‘oiidiﬂ@v—}carbaxyfEc acid (4-ethyl-phenyl)-amide,
(ZS,48)»4»(%chuinoﬁn-@«ylamir:o)—pyrmiidine~2-carbcxyfic acid phenethyl-amids,
(28,48)—4—(isoquirtoEin—S-yiamino)-«pyrrOIidine@-carboxyiic acid 2-chloro-benzylamide,
(ZS,4S)~«4~(5soquinoiin~6myiamino)—pyrroﬁdinamzwcarboxyiic acid iscbutyl-amide,
(SS,4R)m4~(isaquinoifnmﬁ—yéamém)»pyr;‘oﬁdinems-carboxyiic; acid 3-methoxy-
benzylamide,

(35,4R)-4-(Isoquinolin-6-ylamino)-pyrrolidine-3-carboxylic acid (2-methoxy-ethyl)-
amide,

(38,4R)w4w(isc}quin0!in~8»yiamEn0)~py{’roiidine—charboxyiic acid o-tolylamide,
(3S,4R)-4-(Esoquinoiin—S—ytam§no)—pyrroiiciine~3-carboxyﬁc acid isobutyl-amide,
6-(8-Methyi-8-aza-bicyclo[3.2. 1loct-3-yloxy)-isoquinoline, or
6-(1-benzyl-4-phenyl-piperidin-4-yloxy)-7-chloro-isoquinoline,

or their sterecisomeric and/or tautomeric forms and/or their pharmacetitically

acceptable salts.

54. A compound according fo claim 1 selected from the group of
6-(8-Methyl-8-aza-bicyclo[3.2. Hoct-3-yloxy)-2H-isoquinolin-1-one,
6-(8-Aza-bicyclo]3.2. 1]oct-3-yloxy)-7-chloro-2 H-isoquinolin-1-one,
6-(8-Methyl-8-aza-bicycio[3.2. tloct-3-yloxy)-2H-isoquinolin-1-one |
T-ChIoro-B-(B-methyl—&aza—bicycio{:?s.2. TJoct-3-yloxy)-2H-isoquinolin-1-one,
?’—Me‘thyi—s-(8-methyl—8-aza-bicycio[3.2.1}001—3—yioxy)«2H-isoquinoién«-1-«one , of
NB-{4-Amino-4-phenyl-cyclohexyl)-isoquinoline-1,6-diamine,

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

acceptable salts.

55, Use of at least one compounds of the formula (1) and/or their pharmaceutically
acceptabie sait as claimed in one of claims 1 to 54 for producing a medicament.

56.  Use of at least one compounds of the formula (1) and/or their pharmaceutically

acceptable salt as claimed in one of claims 1 fo 54 for producing a medicament for the
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treatment and/or prevention of hypertension, pulmonary hypertension, ocular
hypertension, retinopathy, glaucoma, peripheral circulatory disorder, peripheral
occlusive arterial disease (PACD), coronary heart disease, angina pectoris, heart
hypertrophy, heart failure, ischemic diseases, ischemic organ failure (end organ
damage), fibroid lung, fibroid liver, liver failure, nephropathy, renal failure, fibroid
kidney, renal glomerulosclerosis, organ hypertrophy, asthma, chronic obstructive
pulmonary disease (COPD), aduli respiratory distress syndrome, thrombotic disorders,
stroke, cerebral vasospasm, cerebral ischamia, 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, AlDS, osteopathy, infection of digestive tracts with bacteria,

sepsis or cancer development and progression.

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

additives and/or other active ingredients.



