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WD 2008/ 077550 PCT/ EP2007/011163 SUBSTI TUTED
| SOQUI NOLONE AND | SOQUI NOLI NONE DERI VATI VES AS
wo DiBBIBERS OF RHO KI NASE The present i nventi POTI/EP2007/011163
rel ates to novel isoquinoline and isoquinolinone
derivatives as described in the clains, their
preparation and their use in the treatnment and/or 5
suBfIrEvVeRt itgnonivodorse ase s soetatoadndye bhervarbidy tbofmabiTors or
RHORIorARE nase and/ or of Rho- ki nase nedi at ed
phosphoryl ati on of myosin |ight chain phosphatase.
Activation of a snmall GIPase RhoA upon agoni st
stinmulation results in conversion of RhoA fromthe

The RiFgantit e tonsetlf o RBVHPaaliRe MR, and i iibns: détVatives s

descriﬂé@'|K|tﬁé%1hlm'5\/\ﬂ1é|§§|fébfa?§hori:"§ﬁd MelrGSe in Medtredtiteriti dhBer
2, are known | hase is expressed in vascul ar

prevestion of dingases related to thednbibitinrhef Rap-kinadesanglor of Rhiodsinase

meciles SR BhERR <P Rmk Sk} Ko T oRsBBES TS | R ongn

phosphoryl ation-nmediated inhibition of the nyosin
ght chai n&ghosphat ase activity and thereby
Actlvajpnr@‘gmﬁma{" TBasq Rhodeupen agepist §?‘mHi?é@|nrfe§lé5%lfh%m‘$ﬁfS'°n of

RhOAJB%FBB%}?éaIIV% %Q%ﬁ%‘\%ﬂd fﬂnn}to%[elél;l nase I?sgb?%\‘/jof A tha
subsequent birding td and activatiardofhighotkinakey ivapisefdrms) fRho- klnase 1 and
R B O T AL Aok UBEEOnLRE L LLL sl cols
and eHHSﬂfehbﬁ!:el gam‘r?a‘ RhB%ﬁé@éQ'b%l Fbggé'G'ﬁb undRhoA leads

Resp. Bi ol
to cal(:lam sgmmhzatein af smBotrUmBlaalemﬁﬂeIthroZ@mphosleomatl@n -mediated

inhibitg BF i iny ESigtl ot AP P R RRGLAS ey T WERSEY K papfation of
the a&vﬂ§mm¢o9ﬁr9 @at&@ﬁght7ahauﬁx@éhé@r@ﬂ aNélUPéW!J@T%SQ 990-994).
hypertensi on (Fukunoto et al. Heart, 91,

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

Itis k%{ﬁﬁ}tﬁg hcﬁ{l‘dr@% |%ﬁ8\&l aééi %gyé)% é:%oﬁ% r%?@ﬁg [@{Iucﬁéﬁ ?ﬁ%églelopment
of myééemb?tané%h sreoeptiakelalh Iéﬁtfdlﬂfédtlﬁg Gientt aetl. Agbl. Physiol.
Phar macol . 2005, 512, 247-24 anglna

2005 (%51&4&%) @fomhIaI@m@ot@wgslewntrammOﬁqs At alpRaNal- Resp. Cell
Mol. @EI o, 145801n27d6§,dastﬁﬁ1 %Onoﬁgéﬁl’et%?@F\P%taﬂ%ceglnﬁgggf 2 111-8;

ypertensi uce ypertension-in
Nakahla@bet ak Fweph2003t38%$03 ) amhthrohic dbisteuctive mﬂm’they disease

(coPPLYEbkeCReRUR sl TES, SNl i, o r

hyper't 7@6&&9 G %tfduﬁésnem 2891 EUQPés AORKERECA!: Na§9@51997 389,

tori . Qreculation, 2004,
990-42)zamd erulac hyneaendngpamrre'bgatloamf |mtaa¢¢m¢ar(pffasakm/\ﬁdonjo et al.

Investe q;ﬂm)}ggt;'k&v\glsg%g #@384%@@%@6318 ﬁ%lgaq deysfunc’tlon teioff et
al. Eur. J. Pharmacol. 2005, 512, 247-249), angina (Masumoto et al. Circ 2002, 105,
1545-47, Shimokawa et al. JCP, 2002, 40, 751-761), nephropathy, including
hypertension-induced, non-hypertension-induced, and diabetic nephropathies, renal
failure and peripheral arterial occlusive disease (PAOD) (Wakino et al. Drug News
Perspect. 2005, 18, 639-43), myocardial infarction (Demiryurek et al. Eur J Pharmacol.
2005, 527, 129-40, Hattori et al. Circulation, 2004, 109, 2234-9), cardiac hypertrophy
and failure (Yamakawa, et al. Hypertension 2000, 35, 313-318, Liao et al. Am J Physiol
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2 Cell Physiol. 2006, 290, C661-8, Kishi et al. Grc

2005, 111, 2741-2747), coronary heart disease,
w@raokerssecl erosi s, restenosis (Pacaud et al. APCIEPNAT/011163

Coeur 2005, 98, 249-254, Retzer, et al. FEBS Left

2000, 466, 70, Negoro, et al. Bi ochem Bi ophys Res

Commun 1999, 262, 211), diabeétes, diabetic

conplications, glucose utilization and 5 netabolic

syndrone (Sandu, et al.D abetes 2000, 49, 2178, Maeda

Cell Fg‘ysfrﬁl 2658, 1290:1G85 1-8 2R[hi efal. THE- 2505, 194X 2341-2747), coronary

function, e.g., penile erectile dysfunction
heartdsgasg) égth@tosglerosmmﬁt@nwm davaudoy . Archi MaliGopur 2005, 98,

24975 'g"égg«?arogi’gl FERS IR rgdﬁg)y PO r(\)lggg%aség%i BibLSi Biophys Res

Comuhuﬁelrgalgdasz S Au)) sjmbe:e@tdnabemwmpﬁcatmt gmo@sécmmzéﬁon and
as neuronal degenerati on and spinal cord

metalbdis Syncspm) (SAngU AEal GERale 3000, 45 3158, Massiasor ah Cell Metab.

2005, 2 LfT28), SER1AE dystiiiin, &6 Jefid Bl dyetictionChltaley et al.

Naturkei MediSirie 2000,7,6/1,9-1220 retinGpathptioflaratnation, inmune diseases,
Car di ovasc cer ebr al

Phar mgcol 000, 35, 203-11
AIDS, ggl§9paLasi's. (%59{06””@@3@ uncliong. e:@s Nypeigidasierofsm, eeniyal nervous
systel"?nt d|§brde|}ﬁ YLeR lérsgt‘?édfor?lgp@eé@nél’é %n aHa' 1naq cBrd | mnérg O(giara, et al.

eur o pain (Tatsum? osc:| ence
JNeuﬂc&lLrgﬁlQﬂ)O 9309143),, @rehral |$<I:itamn|e (M@hamjuenahe\lemm1990,389,990;

satotlg g pe adifl. Bo. dadirsh Hiamarbap g aa 2igh 67, 1929
Yamaﬂﬁ@ﬂ@ aphR Jvméérrdﬁbvml iohaineat A 208 ds 12@361 ﬂaéerelwmasospasm
shown to inhibit tumor cell growth and netastasis

(Satog et alh CirstRes 20081t &7 1M (o). et al. V@@ osBrgery 2008c48,440), pain, e.g.

t .al. 0 652 i i
neurcpaufl ¥ GBI e 0 e Rt Ra 08 S DA b o afature
medi¢iné&2004230, P12)ainfe&liie bEdigéstid ftac8Afith BEcefid) (WO 98/06433),

vascul ar snooth nuscle cell proliferation and notility

cancgridguelorrnen) andpregresgion, neoplgsiagyhererighibitiaygef Rho kinase has
ceen 90 AR or 2 o] BRI RIBFEBZABH: ofEtatyge Mpare
199908, 22, eScimlqb; enalamasrmomnnmryzoon K26® 6:‘52)adang|o§ene$lsr(Uchlda et

al. BiGR!IIm R Reh 20ROn264. 88340 Gideato &1 BhiFiochem) J 2000, 348,
273),%9&%?’%&100\{@%#&% gef r&}‘ferailo Grld T@hﬁ’t& éﬁ% eg?P’ch. Res.

7- 25 806 nbot di sor ers ,
1999 F&R Y 1861 19320%19‘@166mcﬁcet'a4 AtBaoesclerosisl 200 Bl1ddd 329BR7),

endoffigkal Sl BfErain e datheial Bel dradlignuand motiiacioikaga et a.

Bloch|e9rliJ @6&5!1?5 FYEH. UsHhhiLih. O§R0ageg9h 33 %HOr/hstré:s'érﬁbbr formation (Kimura
har maco 2000, 403, 203-8; Sanchez J

etal ﬁwﬁm|199270(2§5 130811314 Yamashihetzal. 16Q@el Blole20@® 150, 797-

806), 6%&?&[0 §i93terd fRiag: APh %@8@0&8&;{@ R074; Bauer et al.

Blood? $9%% -9i/ 16682167 2 Ha8gag cettdl anSedBios Y$IE M4aC 74 gaRetser, et al. Cell
ai\|2 waguchi , et al. Eur J Pharmacol. 2000, 403, 203- 8F2
SignahRoAB; ﬁ%rG@)@rgje@ygogztﬁoqggg{egatlon (Kawaguchi, et al. Eur J Pharmacol.

2000, 403,203-8; Sanchez-Madrid, et al. J Immunol. 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, 29086-97). 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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al . Science 2003, 302, 1215-1217), adducin activation
(Fukata et al. J. Biol. Chem, WD 2008/ 077550
weQNBAPESOD7/ 011163 3 1998, 273, 5542-5548), arpdI/EP2007/011163

SREB (Sterol response binding elenment) signalling and

its effects on lipid netabolism(Lin et al. Crc.

Res., 92, 1296-304, 2003). TRerefore, a conpound

havi ng inhibitory effect on Rho-kinase and/or on

Rho- ki nase 5 nedi ated phosphoryl ati on of myosin |ight

1998 CI723, 1’5 54205546) ane ih SREB{(8lerbPfespbAsé bafding @lemény/signalling and
" ﬂpreventl on of cardi ovascul ar and non-car di ovascul ar
its effg

riseens ipidimetabelisg (Ribet &l kdise Rgs. 197 1296rm4: 2903).
secondary di sease cause, |ike hypertension, pul nonary
hypertensi on, ocul ar hypertension, retinopathy, and

Theredory) @ocampeerd paeinglinkibitony eﬁf@ctt}On Rheinksse angfor pheRlad-kinase
arterial occlusive disease (PAOD), coronary heart

mediafed phosphardatien amyesindiahs chabaphospfistase lbohspTUHoR e treatment
o Sy TS ASES SRR BRI fclupo o

kinaséasl tbeqznnnm}yhrrcqmbh;dary diseasiée sguséiiker hypestemsiom gudradnary
si on-i nduced

hyper?%q) N RS @r[}p)g)er@qrmcm &eﬁ{n%gépy,l argﬁglaucorr?ahrpenpherﬁ circulatory
d|sorcgér°PEﬁHch9%%ﬁéﬁ§l' &ccl@én@é‘@ué@é@%r(‘gé‘g%??’, cggﬁr}iét%ea‘?m@%ge, angina

uctive pul nonary di sease :
pectoriesbealahapgrtmpmyr beartsfgmfeo mehelrac tilscasbst i'schemic organ failure

(end grlig%l%;%er Sg%)atﬁhrm ’Iléﬁ:ge rf ﬁ,vgrg%{[q{ece r&qa hy, including
hypef@esoelimiuced, néﬁlHWerl@Ws%n' inUbé!d AMd BRIDSBE rephrGRRRS, renal
premature birth, erectile dysfunction, endocrine

fallurwwguddﬂdm repak @pmesuloseissesis, groasthypestrophy, asthma, chronic

obstru F/%b[;LFI %glsgggé?épgﬂg) %%m&l rb ?ét%ﬂgd%ftregk%.%&?o%e

ronme vesse restenosi

thronm”dnerdﬁmﬂersystrakel térebraiaiasospasiv| obrsralescherars eain, e.g.
Al DS, 20 osteopathy such as osteoporosis, infection_ of
ne“’%@@@tﬁ% neusenal d@ge}ﬁleb%qubrspma'%&iruury, Alghedmer’s disease,

prem%ﬁY@ ctﬂ@% LR'%'ilSﬁSéR@ocr%egdyscf@H&%r% %frtef‘ B@cleros sis, prostatic

ate ovaril es and
hyperltdmphy, dlabemsaa;ra!; coN@llﬁaﬂtﬁm’ZGBdldbetasL retabolic syndrome blood
ui nal i n CE onam der| vati ves o ti
¥

vessegu fepf)al{;ea O§IS agop. ? c?lgeasgs AIDS,
osteoﬁétﬂ;lé’fé&lﬁa§o§@d%b%s§s |ﬁfecﬁoh(o¢'d?§é%ﬁ@e|tfd?ﬁ§(7inth bactena sepsis,

ocyclic group useful as neuroprotective agents.
cancendexeippyment3at pRigressing, Q) careensi dfdbe reastugsloof prdséate,

.Rho- ki hi b f h
ovarid] Bl B foir %%E#?%%? e oo e

ri ng 30 V\D 2001/ 039726 generically describes -O(COC
al kyl -heteroaryl substituted cyclohexyl

WO Od 4 d%@’lhﬁesmunﬂ@hnez-ﬁesulfo@amdmde@watwez& epliepally substituted
by a (EH35} 59BXCH2)0.6- @ -(CH2)0-6-S-(CH2)0.6- or a -(CHp)g.g-linked

heterocyclic group useful as neuroprotective agents.

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

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

WO 2001/039726 generically describes -O-(Cg-C 1g)alkyl-heteroaryl substituted

cyclohexyl derivatives useful for the treatment of microbial infections.
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WO 2008/ 077550 PCT/ EP2007/011163 4 JP 10087629 A
descri bes isoquinoline derivatives useful for the
wWo ewamsa of di seases caused by Hel i obacter Ppg1/8P1007/011163

such as for exanple gastritis cancer or ulcer. The

i soqui nol i ne derivatives may be substituted by OHin

the 1-position and are prefedably 5-substituted by

X-[ (Cl-C6) al kyl ene) 10. 1-Y wherein X nay be oxygen and

Y may be 5 an aryl or a heterocyclic group. Hagi hara
JP 10087829 A Beséritses Mbéum@ﬂﬁ@delgﬁﬂveg use¥offor 286 eatment of diseases

di scl ose 6-benzyl oxy- isoquinoline for the treatnent
caused by ieliobpsies pylaiksichhgs fel exsrarledastjtisoeancererygeer. The

|soqu?1eoﬁgto%$§/aﬁ§3% Hagf’tg gg#tﬁfi §)§ Oﬁ‘-?] hnEﬁF t f-:@g/sglglnl al?%: are preferably

53utj®tlﬂjte6® HN{(@y -Cghalkylede)]gf1-Yhehémrein raay e dxygel and¥ may be
I V\/ne?el_E}@Q %WE )CE|Fgl)mZ(CHR1)n e.g. ZCH2 y

an arydlmraaheteloumhckmo@p Rl is hydrogen or alkyl, Ar | may
be anong others an optionally substituted isoquinolone

and Ar Il nmay be anong others an optionally
HagitfatBetial Y \Agim‘émw c{dgn Siatmat%hdj%@él@gé/ SLBéhzyloxy—
system 15 2005/ 030791 (Merck & Co.) generically

|soquuu1§|oe|foe§1eat§e¢imemszfumfectlmmeausembsoHechobactfeopytdne
treatnment of cardiac arrhythm as, stroke, congestive

heart failure etc. isoquinolone derivatives which are
US 5%30i88Bgée \Aztdléc&léﬁé% b8 EBPapdldrPDEF rec8p@iinhibitors useful for
CReRf ) pOR43 erein be zero, and R43 is e.

Inhlbl§lcsc@ﬂ@yw@laé@nkqnmp@mdm@f the fopauerArily- XubAe |1} wg@dem X may

be (C% -%—q%ﬁ-@R g{]per& &%3‘9,{‘]%’95?%@%% b%eqhﬁg flg %ggroz%enaor alkyl, Ar
I maﬁb@aﬁ?@ﬁ?t@@ﬁjﬁﬁ %b%ﬁéﬂpsmgéstgél%ﬁ%@ieﬁg%%ﬁ)wﬁskfﬂ may be among
otheraaa aptiosaily substituted &3d7 mentdeyclmsatdratpdihatetdeyclic system.

substituted aryl or heteroaryl ring in the 4-position.
25 WO 2005/ 030130 (Merck & Co.) generically describes

wo DGR IR ERT L8 St sBagilts b8 R gt innivitors
for thett@atmeabaticardidogrrighimias i steskenbbngestive heart failure etc.

substituted by hr)]/drox yl in the 1-position and are
'SOQUGJ’}S}W%QPT"{/?’@@&% ichasa qnﬁloaakb\ogvbsttswe@vn@ BPsitign by a group

(CReFERRA TRt BN Ty bzt ang T R0 Bt 1o lryelpap residue
optiopall.ssheaiuton BUNRS! B5ZRiberan Re AT dLRAg mivpe hydrogen.
(C1- ‘féﬁﬁ%%@sff% Bl 533&7)4  Gined A58 46 Fadhp@redl Gnsaturated or

saturgt%td%Sﬁch?lcrHewro%wr|ng with 1, 2, 3 or 4 heteroatoms; and are substituted
by a directly bound optionally substituted aryl or heteroaryl ring in the 4-position.

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

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

optionally substituted in 6-position by a group (CReRf)pOR43 wherein p may be zero,
and R¥3iseg. a (C3-C1p)cycloalkyl residue optionally substituted by NRO1R92,

wherein R91and R52 may be hydrogen, (C1-Cg)alkyl etc.; or R43 is a group R81
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1, 2, 3 or 4 heteroatons; and are substituted by a

directly bound optionally substituted aryl or
Wheds/oEsyl ring in the 4-position. 5 WO 03/ 05838B6P2007/011163

(Ube) generically describes isoquinolone derivatives

of the formula / {aromatic ring} - C(R) (R (NH2) HN O

as Rho-kinase inhibitors. WD900/ 24718 (Akzo) descri bes

inter alia 1-am no-isoquinoline derivatives for use as

10 serine protease inhibitors which are substituted in

definéd@s@ #BSinkhbereéd URsatudatdior Satufdtéd hibriodyclic H@@frét)ﬂlcmmg with
is one or two and E, D, J are as defined in the

1, 2, 39pHi heterasiomsEpndhate substigted by aritecyyheundaantipnally substituted
I d i soqui nol one derivatives
aryl Og‘lﬁ%g%']f)?&?ghaﬁn '{Kﬁa ﬁé{ﬁo"?ﬂ. on gy a group R3 as

Rho- ki nase inhibitors. 15 An embodi ment of the present
i nvention is a conmpound of the formula R4 RS R 3

WO ®/%333mbe)mermrlcaﬁy dregribes ﬁoqwmmw(ig%bva@eﬁsoﬂtbe fgrmula

°L DECH 0 200b praces raranele Bhah TERIFIINL onon.

(C1- Co) al kyl al kylene-R, OH 5 OR',

as Rho-kinase inhibitors.
WO 00/24718 (Akzo) describes inter alia 1-amino-isoquinoline derivatives for use as
serine protease inhibitors which are substituted in the 6 position with a group —O-

(CH2)m-E-D-J wherein m is one or two and E, D, J are as defined in the application.

EP-A-1 541 559 (Asahi) generically describes isoquinoline and isoquinolone

derivatives substituted in the 5-position by a group R3 as Rho-kinase inhibitors.

An embodiment of the present invention is a compound of the formula (1)

R4 Rsps
R.3 _ L m
NR¢
Na R
7 (Ry)
R4 R8

D
wherein
R1 is H, OH or NH»;

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

R3is
H,
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NH2, NHR', NR'R' or NHC(O-R',

hal ogen, hydroxy, 15 CN,

(C1-C6) al kyl ,

w¢ gps0sral kyl ene-R ; 20 R5 is H, hal ogen,

25 (C1-Co)al kyl, (C2-C6)alkenyl, R, (Cl
- C6) al kyl ene- (C6-C 10) aryl,

(C1- C6) al kenyl ene-(C6-Cl0)ary, 30 (C1

- C6) al kyl ene- (C5-C 10) het erocycl yl,

PCT/ EP2007/ 011163 7 ~CH(OH) - ( C1- C8) al kyl ,

halogt: R . NH-SC2H, 5 NH S02- (Cl- C6) al kyl ,

(C1-Ce)alkyl,
(Cq1-Cp)alkylene-R’,
OH,

O-R”,

NHo,

NHR”,

NR”R” or
NH-C(O)-R”,

R4 is

H,

halogen,

hydroxy,

CN,

(C1-Cp)alkyl,

R,
(C1-Cg)alkylene-R’;

Rsg is

H,

halogen,

CN,

NOo,

(C1-Cg)alkyl,

(C2-Cg)alkenyl,

R,
(C1-Cg)alkylene-(Cg-C1p)aryl,
(C4-Cg)alkenylene-(Cg-C1g)aryl,
(C1-Cg)alkylene-(C5-C1q)heterocyclyl,

10 R4 is

H,

R' ’

ONCT/RIER))7/011163

WD 2008/ 077550

NH2,

NH- S02- R,
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NHC(O-(CL -C)a |l kyl, NHCO-R, CON(C
1-C6)alkyl]2, 10 C(OOH, or C(OO (C1-Co)alkyl;
W0 20081077536 R, (Cl-C8)al kyl, (Cl-C6)al kyl ene-IRCT/EP2007/011163

(C1l-Co) al kyl ene-O (Cl1l-C6)al kyl, (C

1-C6) al kyl ene-O-R, 20 (Cl1-C6)al kylene-CH R ]2,
1-C6) al kyl ene-C(O -R, (Cl-@6)al kyl ene-C( O NH2,

(Cl1l-Co6) al kyl ene-C(O NH- R,
(C1- Co) al kyl ene- C(O) NH ( C1- C6) al kyl, 25
O N (C1- C6) al kyl 2
NS i N I P
NH»,( C1- C6) al kyl ene- C( O O ( C1- C6) al kyl ,
(OO (C1-Co)al kyl, C(OOR WD 2008/ 077550

NH-R2CT/ EP2007/ 011163 8 C(O) (Cl- C6)a| kyl, C(OR,

NH- (C1- C8)al kyl, C(O NHR ,
NHS& N[ ( C1- CB) al kyl | R C(O)N[(Cl c8) al kyl ] 2,

R6

(C

NH- ng-lC% %16)%%,@ kyl ene-R , or C(O) Q(Cl-C6)al kyl ene-R ;

NH-SO2-R’,
NH-C(O)-(C1-Cg)alkyl,
NH-C(O)-R’,
C(O)N[(C1-Cp)alkyl]2,
C(O)OH, or
C(0)0O-(C1-Cg)alkyl;

Re is

H,

R,

(C1-Cg)alkyl,

(Cq1-Cg)alkylene-R’,
(C1-Cg)alkylene-O-(Cq-Cg)alkyl,
(C1-Cg)alkylene-O-R’,
(C1-Cg)alkylene-CHIR’]o,
(C1-Cg)alkylene-C(O)-R’,
(C1-Cg)alkylene-C(O)NH>,
(C1-Cg)alkylene-C(O)NH-R’,
(C1-Cg)alkylene-C(O)NH-(C 1-Cg)alkyl,
(C4-Cg)alkylene-C(O)N[(C1-Cg)alkyl],
(C1-Cep)alkylene-C(O)N[R']2:
(C1-Cg)alkylene-C(O)O-(C1-Cg)alkyl,
C(0)O-(C1-Cg)alkyl,

~ C(O)OR’
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10 R7 is H  halogen, CN, NO2, 15 (C1-C6)alkyl,
O (C 1-Co)alkyl, (C2-Co)alkenyl, R, (C1
wo ggparisenyl ene- (C6-C 10)aryl, 20 (Cl-C6)al kyPEREPR07/011163

CH(OH)-(Cl-C8)al kyl, NH2, NHR, NHSO2H 25

NH S02- (C1- C6) al kyl, NH S02-R, S02-NH2, S02-NHR,

NH- C(O) - (C1- C6) al kyl, WD 200& 077550 PCT/ EP2007/ 011163

9 NHCO-R, C(ON(C1-C6)al kyl]2, C(OOH or

C(OO(C1-CB)al kyl; 5 R8 is H, halogen or
C(O)%CQ]-CS?%I&WW . nisl, 2,30r4; msl,2,3,4or5;and 10 L is

or

(C1- C6) al kyl ene;
C(O)R,,
C(O)NH-(C1-Cg)alkyl,
C(O)NHR’,
C(O)N[(C1-Cpg)alkyl]R’
C(O)N[(C1-Cg)alkylly,
C(0)-(C1-Cg)alkylene-R’, or
C(0)O(C1-Cg)alkylene-R’;

R7is

H,

halogen,

CN,

NOo,

(C1-Cg)alkyl,
O-(C1-Cg)alkyt,
(C2-Cg)alkenyl,

R,
(C1-Cp)alkenylene-(Cg-C1g)aryl,
(C1-Cg)alkylene-R’,
CH(OH)-(C1-Cg)alkyl,
NHo,

NH-R’,

NH-SO%H,
NH-SO2-(C1-Cg)alkyl,
NH-SO2-R’,

SO2-NH9,

SO2-NHR’,
NH-C(O)-(C1-Cg)alkyl,
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wherein R is 15 (C3-C8)cycloal kyl, (C5-C
10) heterocyclyl, (C6-Cl0)aryl; R' is 20

W@ aBs@gpsycl oal kyl, (C5-Cl 0) hete rocyclyl, PCT/EP2007/011163

(C6-Cl0)aryl, (Ci1-C6)alkyl, (Ci1-06)alkylene-R, 25
(C1- C6) al kyl ene-O- (C 1 -Co)al kyl,
(Cl-C6)al kyl ene-O-R, or (C89-C6)al kyl ene-NRXRy; and
wherein Rx and Ry are independently of each other (C
1 -C6)al kyl, 30 (C5-C 10) heterocyclyl, WO 2008/ 077550
NH-CROTREP2007/ 011163 10 (C6-Cl0)aryl,
Cl- ) al kyl ene- (C5-C 10) heterocyclyl, (C1
C(O)NKGy L a)\alkeflle, (C6- C 10)aryl, (CL -C4)al kyl ene-N H (C
1-C6)al kyl, 5 (Cl-C4)alkylene-N (Cl-C6)alkyl]?2,
C(O)PH19t4) al kyl ene- N[ (C6- C10) aryl ]2, or
G-, C l ene-N (C5-C 10) heterocyclyl]2; wherein in
C(O)((ng1%§)§l . R5, R6, R7 and R8 al kyl, al kylene or
cycl oal kyl can optionally 10 be substituted one or
nore tinmes by OH OCH3, COOH, COOCH3, NH2, NHCH3,
Rg isk{, tradogen )alkylCON( CH3) 2; wherein in residues R2
to R8 al kyl or al kylene can optionally be substituted
one or nore tinmes by hal ogen; 15

nis 1,2, 3or4;
mis1,2,3,40r5; and

L is O or O-(Cq-Cg)alkylene;

wherein

R is
(C3-Cg)cycloalkyl,
(C5-C1q)heterocyclyl,

(Ce-Crp)aryl;

R" is

(C3-Cg)cycloalkyl,
(Cs-C1q)heterocyclyl,
(Ce-C10)aryl,

(C1-Ce)alkyl,
(C1-Cg)alkylene-R’,
(C1-Cg)alkylene-O-(C1-Cg)alkyl,
(C1-Cg)alkylene-O-R’, or
(C1-Cp)alkylene-NRyRy; and
wherein Ry and Ry are independently of each other
(C1-Cp)alkyl,
(Cs-C1p)heterocyclyl,
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wherein in residues R3 to R8 (C6-Cl0)aryl and
(C5-C10) heterocycl yl are unsubstituted or substituted
W@r@s0O775are times by suitabl e groups i ndependR@I/ER2007/011163
sel ected from halogen, OH NO2, N3, CN,
C(O-(C1-C6)al kyl, C(O-(C1-CB)aryl, COOH, 000(C1-
C6) al kyl , CONH2, CONH(Cl-Ce)#kyl, CON[ (C1l-Ce)al kyl]2,
(C3-C8) cycl oal kyl, 20 (C1-C6)al kyl,
(C1- C6) al kyl ene- OH, (Cl1-C6)al kyl ene- NH2,
(C6"d@ag) al kyl ene- NH( C1- Co6) al kyl,
) al kyl ene- N (C1-C6) al kyl ]2, (C2-C6)alkenyl,
(C1- crmu@ﬁarw -{G1D10)h&etd@yclp) al kyl , O C(O) - (CL- C8)al kyl
SABH, SO2- NH2, SO2NH( Cl1- 06) al kyl ,
(C1q CSQnﬂd[y(e(tIB—@e-Qﬂo)al]yB S- (C1- C6) al kyl SO(Cl Co) al kyl ,
(C1- C6i_||ky| S02- NzCH-N[(ClCG)aIkyI]Z 25
(C1 C@()mlhyemzw (GrECERW.CL- 06) al kyl , N[ (Cl- C)al kyl | 2,

1 Qe e TE bl o A QO 1-Coval k.
K- lyl, N(CL- C6)alkyl-C(O)-(C
(C1- Cll\i)é@yﬁqfl%ycﬁ[(%@ga& clyq%yly c(0§0(c 1) %6) y! ky(/jl( )NEC

R BEA SRR LS 1 16,7508 075

-C6) al kyl ene-(C6-C 10)aryl, O (C6-C 10)aryl, O (C
1- C6) al kyl ene-(C6-C 10)aryl, (C5-C 10)heterocyclyl,

whereélﬁ‘,ln refijlaek Rye iy, Rey-Ry a0diiRg alkyt attyjene or cyzlédlkyl can optionally
1- C6) al kyl ene- (C5- C 10) heter ocyclcé wherein the

be subgtituad ohaofImee tirass cy Qhih@GH 3 GOCH, GRPEE3, NH2, NHCH3,
substituted one to three 5 times by a group

N(CH3)2 NIRRT SPBECER)2r om hal ogen, OH, N2, CN,
O (Cl-08)al kyl, (Cl-08)al kyl, NH2, NH(CL-C8)al kyl,
N[ (C1- C6) al kyl ]2, SORCH3, COOH, C(0) O (Cl- ©6)al kyl

|
wher%s)lg% I e%tg ngwopaﬂgkr@éﬁt Fiﬁi@nally be substituted one or

more tinte® by knlogea: (C6- C 10)aryl; or wherein (C6-Cl0)aryl
is vicinally substituted by a O (Cl-C4)al kyl ene-0O
group 10 whereby a 5-8-nenbered ring is forned

wher%ﬁ?@k%ﬁgué‘é R %2@@\&@% ﬂo)%ﬁ'xq/ (ﬁ%@éb%%}e o?{y%lﬁ afe Bnsubstituted

or suBstisteid SRNbBmRFe Qlﬁ'ﬁ; kéﬁ%le?{ﬂ&ﬁ@m@p@%@ﬁﬂ)ﬁEéfé\iﬁid’from

groups may not be f er sub an ar

halogﬁet @’rbd\;@izyN3c6N &E(ﬁ))r(@gee&qikyIlG(@MCMés)em, CiGOhh 090(01-
(é C10) het erocyclyl or_ (C6-Cl0)a
C6)a|l§Y1|dCQ/Wé2epﬁ)NH rGedaksyh SORE 1sC6)€r”@§]23I(@33@8)&@'@6"(3/',

(C1-(§6)a[ny ,?&1%%)alk)){eﬁe—OH, (C1-Cp)alkylene-NHo, (C1-C6)alkylene-NH(C1-
Ce)alkyl, (C1-Cg)alkylene-N[(C1-Cg)alkyl]p, (C2-Cg)alkenyl, (C2-Cg)alkynyl,
0O-(C1-Cg)alkyl, O-C(0)-(C1-Cg)alkyl, PO3H2, SO3H, SO2-NH2, SOoNH(C1-Cg)alkyl,
SO2N[(C1-Cg)alkyl]z, S-(C1-Cg)alkyl, SO-(C1-Cg)alkyl, SO2-(C1-Cg)alkyl,
SO2-N=CH-N[(C1-Cg)alkyl]2,

C(NH)(NH2), NH2, NH-(C1-Cg)alkyl, N[(C1-Cg)alkyl]p, NH-C(O)-(C1-Cg)alkyl,
NH-C(0)O-(C1-Cg)alkyl,

NH-SO2-(C1-Cg)alkyl, NH-SO2-(Cg-C1g)aryl, NH-SO2-(C5-C1g)heterocyclyl, N(C1-
Cg)alkyl-C(0O)-(C1-Cg)alkyl, N(C1-Cg)alkyl-C(O)O-(C1-Cg)alkyl,
N(C1-Cg)alkyl-C(O)-NH-(C1-Cg)alkyl],
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(C3-C8)cycl oal kyl, (Cl-Co6)al kylene-R, 20 (C1
-C6) al kyl ene-O- (C 1-C6) al kyl, (Cl1-Co6)al kyl ene-O R,
W@ gpsnoTByal kyl ene-C HR 12, (Cl-C6)al kyl ene- GQ/ER007/011163
(CL -C6)al kylene-C(O N H2, 25
(Cl-Co6) al kyl ene-C(ONHR , or
(Cl-C6)al kyl ene-C(ON R ]12; 1hlkyl, alkylene or
cycloal kyl in said residue is substituted one or nore
times, preferably one to three tinmes, by OH OCH3,

(o R TR RIEe MR O T DR HITE 0,

O-(C14xy)alkylenee@esCrplary!, (G5 1 g)metenocydiel, r t aut omeri c
forms and/or their pharmaceutically acceptable salts.

(C1 %)Bkyherm*(é-*v@ﬁm@dh@tsmciﬁmr Q#(QrGsialiegene-(Cgvenp)heterocyclyl,
Rl is H the conpound is thus characterized by the

wher¢larth@|(@6(¢1o)am ORE(CI G1emheterocycly! mag bqaeuwmeemye tp three
timesity 4 IR hﬁ%@gégﬁ%g%g%ﬁomR%ﬁggngﬁm WS QR BHE Copatkyt,
(C1-Co)akFNHENRERE OB, Mic ' dyaikyil, SOoCH3, COOH, C(0)0-(C1-
Cg)alkyl, CONHy, (C1-Cg)alkylene-O-(C1-Cg)alkyl, (C1-Cg)alkylene-O-(Cg-C1g)aryl,
or O-(C1-Cg)alkylene-(Cg-C1g)aryl,

or wherein (Cg-C1p)aryl is vicinally substituted by a O-(C1-C4)alkylene-O group
whereby a 5-8-membered ring is formed together with the carbon atoms the oxygen

atoms are attached to;

and wherein aryl or heterocyclyl substituents of (Cg-C1g)aryl and (C5-C1qg)heterocyclyl

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

and wherein, if mis 3, Rg is not H, (C5-C1g)heterocyclyl or (Cg-C1g)aryl; and
wherein, if m is 3 and Rg is a residue selected from |
(C1-Cg)alkyl,

(C3-Cg)cycloalkyl,

(C1-Cg)alkylene-R’,

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

(C1-Cg)alkylene-O-R’,

(C1-Cg)alkylene-CH[R’]2,

(C1-Cg)alkylene-C(O)-R’,

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

(C1-Cp)alkylene-C(O)NH-R’, or

(C1-Cg)alkylene-C(O)N[R']2:

alkyl, alkylene or cycloalkyl in said residue is substituted one or more times, preferably
one to three times, by OH, OCH3, COOH, COOCH3, NH2, NHCH3, N(CH3)2,
CONHCH3 or CON(CH3)2;



15 The conpound of fornmula (111) has a tautoneric form
of the formula (I11') R4 R R.3 MHNNR6 ORS$ 7 (R2)
wo2qoBbt7s50 The tautomeric formis al so an enboPETEP100D011163
t he present invention. WO 2008/ 077550
PCT/ EP2007/ 011163 13 In a further enbodinent Rl is
NH2 and the compound has thelformula (1V) R4 R5 R3 L
M NI / NRe RT NH2 RB (R2) n5 (IV) Rlis
preferably Hor OR R3 is preferably H, hal ogen,
(C1-C4)al kylene-R, OR' or NHR'. l\/bre preferred R3
i.s 10 H or NHR l\/bst preferred,
or thq{ﬁ—ﬁ?@'@%}‘ﬁ@? é?’é‘&%/ EPWOF(SFe'NF?LﬂﬁEW'IC foﬁﬁﬁéé'ﬂéﬂrl tpe'r
é\t%‘ C6) het eroaryl contai ning one
pharrﬁ%@%[c%\ﬂﬂlagg:g%@b& &Cghenyl Most especially
preferred, R3 is H Exanples of R3 substituents are H
ef er abl

NNOC ON-! -1 NCI N.N NJ 5.P
5 Ina H%‘I\erlf[eqﬁ%ﬂnéag'ﬁn%??l‘% é‘%@ @@%Wyrvewe&pr%r*emeeeom Uﬂé is thus
H, hal Cl- | kyl . Most f d, R4 H.
charagier@elif heeamils (3 oven, o (CL- o8yl kyl,
(C2-C6)al kenyl, R, NH (C6-Cl0)aryl

e

In another embodiment R4 is OH, the compound is thus characterized by the formula

R4 Rs
R, P
Na
R
OH Ry R,

an)

(I
10

15  The compound of formula (III) has a tautomeric form of the formula (liI")

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

()
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or (Cl-Co6)al kylene-R . Mre preferably, RS is H,
hal ogen, (Cl-C6)al kyl, WD 2008/ 077550
weEankaPASD7/ 011163 14 (C2-C6) al kenyl, R, PCT/EP2007/011163
NH ( C6- C10) aryl or (Cl-C6)al kyl ene-R . Most
preferably, R5 is H, halogen, (Cl-C6)alkyl,
(C2- CB) al kenyl , (06-C10)aryl 13 NH- ( C8- C10) ary! ,
(Cl-C2)al kyl - (C6-C10)aryl or (C5-C10)heteroaryl.
Especially preferred, R5 is H, halogen, phenyl,
(Cl C6) al kyl , (C2 C6) al kenyl (C6-C1l O)aryl or
heteroar st especially preferred R5 is
in a fariharamBaRmetyis N i sgmpopte Ros the foi@mn (b9
pyridyl. Exanples of R5 are hydrogen, fluoro, chloro,
bronmo, iodo, nethyl, ethyl, vinyl, phenyl, thienyl or
pyridyl, nitrite, nigRro, éﬁ nmet hoxy) phenyl
N-ani |l i ne, bena y
cycl opropyl B3
N-acetyl, preferably 1 oge IuorcNR&hI or o,
brono, i odo, met hyMa. e i nylI’\ p t hi enyl or
pyridyl. More prefefred,TR5 i%7H, ng et hyl, or
ethyl, nost preferreyqR5 s H Prefer e)gn R6 is H
(Cl-Cs)al kyl, R, (CIl-&4) a8ky| ene- (C5-Cl0)aryl, (C
1-A4) al kyl ene-(C3 C8) cycl oal kyl, (C1 |
-C4) al kyl ene- (C5-C 10) heter ocycl yl, (C1- 15 (V)
Co6) al kyl ene- O (C1-C6) al kyl, (Cl-C4)al kyl ene-C(O -(C5-C
10) heterocyclyl, (Cl-C4) aI kyl ene- C(O) - (C6- C10) aryl ,
R1 is prafecalmitk or GMb- C( O) N[ (CL- 06 al kyl ] 2, (CL-
Co6) al kyl ene- C(O) NH ( C1- C6) al kyl
(C1- Co) al kyl ene-C(O) O ( C1- Co) al kyI

R3 B@?%ﬁé'?ﬁ@?%%ﬁ%'ﬁﬁ?@ﬁ@m kmﬁ More preferred, R3 is

H or ﬁﬂﬁg( L ne@?}é%l‘fllégeﬁ% %%11_!‘29 (b?,kép HEtE RSy cRA BF RIH BHenyl, especially

prefefr€d-ard ®), Nt €Cacg )MteroaM|nm| ordd 5 moré Gbatoms or NH-phenyl.
10)aryl, (C 1- C4?al kyl ene- (C3- C8) cycl oal kyl ,
Most eéneﬂéplyablvqféﬂad Rg5s €.10) het er ocycl yl ,
(C1-4) al kyl ene- 506 Ci0)aryl, (Ci1-
ExamplgsokRs swestiueots @B al kyl |
(C1-C6) al kyl ene-C(O N[ (C1- CG) al kY-Il 12, (C1-C6)al kyl ene
25 C(O NH (C1- dd) al kyl,

(CL- 08) al kyl gna® C1- 06) abkIS o
C(O O (C1-Co)al kyl O (C1-C6) al k 0O -(
C5- C10) het erocycl (C3-C8) cyc

C(O NH (C1- Co)al kylT, @'N[ (C1- C6) al Kyl ] ZQ\C(O)

(C1- Co) al kyl ene- ( C3- C8) cycl oal kyl, C(
(Cl- Co) al kyl ene- C5-C10) heter ocycl yl, o
C(O (C1-C6) al ky] ene--(C6-Cl10)aryl: W 2008/ 077550

PCT/ EP2007/ 011863 15
1 Cl H

* . /N%N

A
Preferably, Rg4 is H, halogen or (C1-Cg)alkyl. More preferred, R4 is H, halogen or (C1-
Cgq)alkyl. Most preferred, Ry is H.

Preferably, Rs is H, halogen, CN, (C1-Cg)alkyl, (C2-Cg)alkenyl, R’, NH-(Cg-C1g)ary!
or (Cq1-Cg)alkylene-R’. More preferably, Rg is H, halogen, (C1-Cg)alkyl,
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In a further nore preferred enbodinment R6 is H,
(C1-C6) al kyl, (C3-C8)cycl oal kyl ,
wQ@ aws1Brhet er ocycl yl, (Co5-Cl0)aryl, PCT/EP2007/011163

(Cl-4) al kyl ene- (C3-C8) cycl oal kyl ,

(Cl-4) al kyl ene- (C5-C 10) heterocycl yl,

(C1- C4) al kyl ene- (C6- C10) aryl 14 (C1-

Co6) al kyl ene- O ( Cl1- C6) al kyl

(C1- Co6) al kyl ene- C(O) NH ( C1- C6) al kyl , (Cl-C6)al kyl ene 5
(Co- Oé)@)(HhQICIRCNW(@ng )aﬁﬁl@r@ﬁmeﬁﬂmélke’-ﬂ? Most preferably, Rs is H,

O (C1- Co6) al kyl O (C3-C8) cycl oal kyl ,

halog€nOJG {-Cg)atky), N@Qeﬁi@)wbérwl (Ge-On WWCNPGG%’r%dJ)aWI

CS N[ (C1-C6) al kyl ]2

(C1- Qze)gky @@m)awl @ﬁécs@‘rcﬂbﬁtﬁ,f@a%@gpecnally preferred R5 |s H,
(C1-Co I ene&&CS C 10) heterogyclyl, or

halogfnoB%My( ‘rr 2yalajenyl dCenCan)anst & (&@peah%t&roaryl

Most F&ec@f;‘éygﬁfﬂr’ed?ﬁi_scﬁ)cée%%eglngye@m(%Eﬁ)&q%cl oalylfythienyl or

id Cl- ) al kyl ene- (C5-C 10) heterocycl yl
pyri 3{'(31- C4) al kyl ene- (C6- C10) aryl ,
¥Rty Ingaroder, @bofd)cﬂdl&d brde0) iodd; E@taylkgthyl, vinyl, phenyl,
O (C3-C8) cycl oal kyl, C(O) (C5 C 10) heterocycl yl,
thienyT(oDplyEdil; ﬁ#blbl kitfee r(p- m(eﬂii}xy‘,)l:ﬁhbayleNea:r}«hmeylbermyl 2- propenyl, sS-

buten&f &%léa 4 aI Iﬁgeﬁ;ng. glogﬁ &(@f 5 In Iﬂ ¥ynprrg¥er%bly

hydroges; f@%r@’%h%kﬂr‘omo 48do, methyl, ethyl, vinyl hen 1, thienyl or pyridyl.
Y "’%’m CAY'al Kyl enes (G2 CB) oy e ol Kyl Y VIl phenyl, thienyror pyridy

More (pGfeGeaReyisdhehdlageit mejtybtaratbylc mydst phefesied Rs is H.
heterocyclyl is unsubstituted or substltuted one or
nore tines, preferably one or two tines,

prefefdily KM B (G AR, 121 R0Pel ?@é%@%@’?r .
1R oo @@%lk&éﬁ%ﬁg@&%%%@c&vu e
Cg)alRyleaeL Cét:x @?riﬂgog@ﬁ %l@?k@bm 02 ky )heteREScREHS

or S Nl ( Cl- especi ally
(C1-Galkiete-C(@HET &-C {g)anyl C(Cl'r-O@))aﬂkkIEhe @(@N@W%)ﬁﬂ@]ﬁ {Cq-

1-A)al kyl, C(O (C3-0C6)cycl oal kyl
Cs)alwlﬁe{cc@)mﬂ@u drglalio, %Cmﬁebaikyiene@(@&@cﬁe)?lkyl s
bstituted; WD 2008/ 077550 PCT/EP2007/ 011163

C(O)@((@K'%)@&Wap@b(&lec@ﬁk!i TOYNE L EPNE 1viheladiv "OOINICH-
Coralfeils S TONE 1 Coaigibe R uted:  or

In a further preferred embodiment Rg is H, (C1-Cg)alkyl, (C5-C1g)heterocyclyl,
(C3-Cg)cycloalkyl, (Cg-C1p)aryl, (C1-C4)alkylene-(C3-Cg)cycloalkyl,
(C1-C4)alkylene-(Cg5-C1g)heterocyclyl, (C1-C4)alkylene-(Cg-C1g)aryl, (C1-
Cg)alkylene-O-(C1-Cg)alkyl, (C1-Cg)alkylene-C(O)N[(C1-Cg)alkyl]2, (C1-Cg)alkylene-
C(O)NH-(C1-Cg)alkyl, (C1-Cg)alkylene-C(O)O-(C1-Cg)alkyl, C(O)O-(C1-Cg)alkyl,
C(O)(C1-Cg)alkyl, C(O)-( C5-Cqp)heterocyclyl, C(O)(C3-Cg)cycloalkyl, C(O)NH-(C1-
Cg)alkyl, C(O)N[(C1-Cg)alkyll2, C(O) (C1-Cg)alkylene-(C3-Cg)cycloalkyl, C(O)
(C1-Cg)alkylene- C5-C1)heterocyclyl, or C(O)(C1-Cg)alkylene--(Cg-C1g)ary!l:
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C(O (C1-A)al kyl ene- (C6-C10)aryl wherein the aryl is
unsubstituted or substituted one or nore tines,
w@e@Berabd y one to three tines, by hal ogen; 5 PMIEERi0N7/611163

(C1-4)al kyl or (Cl-C6)al kyl residue is unsubstituted

or substituted one to three tines, preferably one or

two tines, by a group |ndepeHﬁentIy sel ected from OH,

hal ogen, NH2, NH(CH3) or N(CH3)2, a (Cl-C4)al kyl ene
residue is unsubstituted or substituted once by am no

In a farthé¥(rebif Dreflretnemdod e fIORg Y& Howkﬂl\?)bﬂ? ,4@g-C§)cycloalkyl,

unsubstituted or substituted once I n anot her

(Cs- Cbﬁpbeiead)d:)gplyjr ¢CerC gghaeyip (i m)alkmn&s(c;( Cg)cycloalkyl,

Co) al kyl ene-C(O N H2, (Cl -C6)al kylene-C(O N H(C
(C1 Qa;)eik)/lﬂﬂeths C11p)ateroaysjyl k@hfﬁm)at&y@ne«%@o)aryl (C1-

CﬁO(Cl CGl(aI kyl Cgmefera ly

Cs)altxlelpeéliéé Goroy ey (ONHE 1-Gdlalky { GinEe)alkylene-
ol Geigky C@fﬁe@r {;655 ; CRME- Rk ElETsc capeycioaliy
C<O>-@@L§@R&%f8%§ﬂeﬁ§8 -Gl o SOYIGIERRNY Tane
CONE S BN E N3 SRRV BRI T OY £ plalkyiens:(Cg;G robhgterocyely,

or C(@Wbeggu&@ﬁeﬂ Cahshhkyt ed one or nore tines,

prefer one o threetines, by hal ogen; wherein a
(C1- CA)aIkyI or (Cl-Co6)al kyl reS|due IS unsubstituted
or substituted one to three times, preferab

In an grore\pyetarrrekemppdimentdie is hue(&sh@emlkyl é@s&a)emlpaw (Ce-
C10>%O@1 @%4%%4,@{@%@%@3@'96\@% (&4 lflens-(Cs-Co)heterocyelyl,
(C1-CIRA G BRI S GRG0l aEera
COFEEH 9%%%"? P%Z%?é’ef’ QR EPTo s fgdREne-

(Cs- C%O%pr efera &ylo(ow aﬂ@%n@ {O/é C'1 )aypubsti t ut ed

subst ed one to three’tines,

preferably one or two tlnes nost preferably once by
In an aevg:t?rlljgrel gr%feeeﬁgddgmgo)émiglnte I%t;:g
H,
(C1-Ce)alkyl,
(C3-Cg)cycloalkyl;
(C1-Cy)alkylene-(C3-Cg)cycloalkyl,
(C1-Cy)alkylene-(C5-C1p)heterocyclyl wherein heterocyclyl is unsubstituted or
substituted one or more times, preferably one or two times, by (C1-C4)alkyl;
(C1-C4)alkylene-(Cg-C1p)aryl wherein aryl is unsubstituted or substituted one or more
times, preferably one to three times, by halogen, (C1-C4)alkyl especially CH3 or CF3,
0O-(C1-Cy)alky! especially OCH3, SO2-(C1-Cg)alkyl especially S(O)2CH3 or SO2CF 3,
or SO2-N =CH-N[(C1-Cg)alkyl]p especially SO2-N=CH-N(CH3s)3;
C(0)(C1-Cg)alkyl, preferably C(O)(C1-Cg4)alkyl,
C(O)(C3-Cg)cycloalkyl,
C(0)-(C5-Cg)heterocyclyl wherein the heterocyclyl is unsubstituted;
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from OH hal ogen, NH2, NH(CH3) or N(CH3) 2,

C(O - (C5-C6) heterocyclyl wherein the heterocyclyl is
wae@alostssd ut ed; C(O) - (C3-C6) cycl oal kyl , wher i PCT/EP2007/011163

ccycl oal kyl is unsubstituted or substituted by am no,

or (O (Cl-C4)al kyl ene-(C6-Cl0)aryl wherein the aryl

i s phenyl which is unsubstit1fed or 10 substituted one

or nore tines, preferably one to three times, nore

preferably once, hal ogen and wherei n the al kyl ene

C(O)iCs- QaWhﬂ‘enéL(C%dC @Rl)hatemfcyclgb\lvheraum hetdredyclylds upgubstituted;
am no, NH(CH3) or N(CH3)2. Especially preferred R6 is
or H, (Ci- 06) al kyl or (C3-C8)cycl oal kyI In an even nore

C(O)@gﬁagﬁﬁi Eélplg%/gc&gf &%@Iﬁwﬁ%ﬁ? hqeggrté(]l bSrlérEﬁlipS'tltLﬁeg or su*t))sy tuted one

. ferred R6
or matBFHR, htahl e B SRS v a RS T & (1 re i <
wheré]ﬁt tert butyl oxycar bonyl . As exanpl es for these

ts, R6 is hydrogen, nethyl, ethyl ropyl,
a (C1r§4}ﬂﬂaﬁ>ﬂr (C1 % alkyb 1@/ HUB iR ymsubﬁﬁé@ﬁwr Shbistiled bpgye three
33 3-trif 4-t1if) uorobut
timeshp{bizbiy aeﬁpri\@ s dupngEBER e SRR o @H.
[ ®Bhaf O F F VD 20081 077550
haloggfs NHo, BH(CH T & WEHaf. (1 EN NI\ /

a (C1\Cj)alRylen& Nridtlié |scurlr_sd‘_bst|%d @suEstituted once by amino or N(CH3)2
and a (C3-Cg)cycloalkyl residue is unsubstituted or substituted once by NHo

In another especially preferred embodiment R6 is

(C1-Cg)alkylene-C(O)NH2,

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

(C1-Cg)alkylene-C(O)N[(C1-Cg)alkyl]2,

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

C(O)(Cé-Cs)cycIoalkyl, wherein the cycloalkyl is unsubstituted or substituted once by
NH2,
C(0)-(Cs-Cg)heterocyclyl wherein the heterocyclyl is unsubstituted,
C(O)(C1-C4)al‘kylene-(C5-C1o)heterocyclyl wherein the heterocyclyl is unsubstituted,
C(0O)(C1-C4)alkylene-(Cg-C1p)aryl wherein the aryl is unsubstituted or substituted one

or more times, preferably one to three times, by halogen;
wherein

a (C1-Cy)alkyl or (C1-Cg)alkyl residue is unsubstituted or substituted one to three

times, preferably one or two times, by a group independently selected from OH,
halogen, NHo, NH(CH3) or N(CH3)2,

a (C4-Cy)alkylene residue is unsubstituted or substituted once by amino, NH(CH3) or
N(CH3)p; oris

(C1-Cg)alkyl, wherein alkyl is substituted once with amino.
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\ O 50 0 0 os\Cd O
OS~N~-N~ * \I=/ YN OO 0
0 8

- 00 NH2 NH2 O NH2 *

77550 PCT/ EP2007/ 011RGBEPA97/011163
OO0 *OONH * N * OO

exanpl e1s7are NH2 * * * *

More preferred R6 is
C(O)(C1-Cg)alkyl, preferably C(O)(C1-C4)alkyl,
wherein the alkyl is unsubstituted or, preferably, substituted one to three times,

preferably one or two times, most preferably once, by a group independently selected
from OH, halogen, NH2, NH(CH3) or N(CH3)2;

C(O)-(C5-Cg)heterocyclyl wherein the heterocyclyl is unsubstituted;
C(O)-(C3-Cg)cycloalkyl, wherin ccycloalkyl is unsubstituted or substituted by amino, or
C(0)(C1-Cy)alkylene-(Cg-C1g)aryl wherein the aryl is phenyl which is unsubstituted or

substituted one or more times, preferably one to three times, more preferably once, by
halogen and wherein the alkylene is unsubstituted or, preferably, substituted once by
amino, NH(CH3) or N(CH3)»>.

Especially preferred Rg is H, (C1-Cg)alkyl or (C3-Cg)cycloalkyl. In an even more
especially preferred embodiment Rg is H, preferably unsubstituted (C1-Cg)alkyl or
preferably unsubstituted (C3-Cg)cycloalkyl. Most preferred Rg is H.

In a embodiment of a compound of formula (1) R6 is not tert-butyloxycarbonyl.
As examples for these embodiments, R6 is hydrogen, methyl, ethyl, propyl, isopropyl,
3-methyl-butyl, 2-methyl-propyl, butyl, pentyl, 3,3,3-trifuoropropyl, 4,4,4-trifluorobutyl or

a substituent selected from the group consisting of

Cl
\/@/Cl \/@\ * *\/©/

’ ” cl Cl Cl

F

F
. . F CH,
F cl, .
F F



NH2 ~NH NH2 )" YJ 5 01 OOO NH2 NH2 * NHO )r2 *
\ O*~-AW OOH NH2 NH2 0 or The asterisk (*)

W@ ewsnessmhere the bond is connected to the N-BECDRP2ID7/011163
the ring. 10 Preferably, R7 is H, hal ogen, CN,
(Cl-Co)al kyl, O (Cl-Co6)al kyl, (C2-C6)al kenyl, R or
(Cl- C6) al kyl ene- (C3-C8)cycl od8kyl. Mre preferred, R7
is H halogen, CN, (Cl-C4)alkyl, O (Cl-C4)alkyl,
(C1- ) al kenyl , phenyl, cycl opropyl or
(C%1C6) het eroaryl . Most preferablylI R7 is H fluoro,
chlloro, brono, nethyl, ethyl, 15 metpoxy, propyl,

peemyl , nitril e g opr opyl Leh # or Vi nost
. d ially pre ed R7 is | uoro, chl ato, 'Brono,
s s ProRY et hdxy. pref erred 8/ H WD

1 2] A\
2008/0%%550 PCT/ EP2007/ 011163~ 20 R8 iis preferably H,
hal ogen or (Cl-C4)al kyl. Mre preferred, R8 is H d,

F, methyl or ethyl. Most preferred R8
Przﬁerably, is H halogen or (Cl-(4 :
P ably, s H or (£ S2ratkyl . preferred,
. i S| Hx r ethyl 5 eferre is H R
e bownd I~ any ~car ban atent of the g including
the position where the linker group L is bound.
erably, nis 1, 2 or 3. Mire preferred, nis 1 or

st preferred nis 1. 10 Preferably mis 2, 3 or

re preferred mis 3. La~apot her _emhodi ment mis
2\ 4 o 5] The |inker Q L ne bound t oAt he
; r\?,'\"'rﬁ an poshtion via g d car bQ om\ln/A

-y * /y ~
| 0
/
N _N=-N—
. _ . /\ \ * \\
RO °
N S Cl



10

15

preferred enbodinent, mis 3 and L is attached to the
4-position of the piperidine ring 15 N~R6 HL (R2) n
W@erooB/0Fss@t t ached to the 3-position of the pi pRCT/@PI987/011163
ring RGN ~L (R2) n 20 In an especially preferred
enbodi nent, L is attached to the 4-position of the
pi peridine ring. WD 2008/ 07¥%50 PCT/ EP2007/011163 21
In a further preferred enbodinment, L is O nethyl ene,
O-ethylene or preferably O In another preferred
Fs O-nmethylene or O Mre preferably, m
O ethylene or 0 attached
iperidine ring. 5 1In
i or al Hene can optionally
be substituted onellor nore ;ig:;ﬁ\géfhﬁhogen.
OPreferably al kyl oP al kyl ene ™s"su ituted one to
three times by’ hal ogen sel'ected fromchioro or brono
may be substituted by fluoro orfde or nore, e.gqg.
* I ng perfQuorinated. Pregferabl.y hallogen is Fluorg

MorHp re;ggied an al kyl al k e~Ns” not

halogena ei/dﬁeiy$4, R5, Rq, R7 aﬁd\EQL\N//\\J//

aIkyI,,aIkerne or cycloal Kyl',can optional by be ,

substituted one or nore tines by a group sel ected

i ndependently from OH, OCH3, COCH COOCH3, NHZ2,
cnhe»kgeganﬁmggghg CONHCH3 or CON(CH3) 2. |f substituted,

he nunber of substituents is preferably between 1, 2,
3 or 4, nore 15 preferabl or 2 MA&B 1 bei ng even

nor e prefer ed, Preferablly an al kyl efle’2or cycl oal kyl
+_ 1 s_not sybst Muted. 4 referably an alkyl, alkylene
or dﬁdloal Yl TNHpot sSybst iNj ed. y in R4,

R5 R7 andR8 an al kyln al kyl ene cycl oal kyl is not
substltuteg More, preferred, in R4, R5, R6, ,R7 and R8
an al kyl, al kyl ene or cycloalkyl i s not

YNC/Q NH
(@)
@ *\)’kN/
H
O , Or .

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

Preferably, R7 is H, halogen, CN, (C4-Cg)alkyl, O-(C1-Cg)alkyl, (C2-Cg)alkenyl, R or
(C1-Cg)alkylene-(C3-Cg)cycloalkyl. More preferred, R7 is H, halogen, CN,
(C1-Cy)alkyl, O-(Cq-Cy)alkyl, (C1-C4)alkenyl, phenyl, cyclopropyl or
(Cs-Cg)heteroaryl. Most preferably, Rz is H, fluoro, chloro, bromo, methyl, ethyl,

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

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



substituted. 20 In preferred enbodi nents of the
present invention one or nore or all of the groups
w@owsarsed in the conmpounds of formula (1) canPCT/EP2007/011163
i ndependently of each other have any of the
preferred, nore preferred or nost preferred
definitions of the groups sp&tified above or any one
or sone of the specific denotations which are
conprised by the 25 definitions of the groups and
Rg is preferabig ™, aliogen 8t (CHTYPaRGL. | Mdse prefefretieRgad H, CI, F, methyl or
definitions, nore preferred or nost preferred and/ or
ethyl.9vlest preerdschRigas ithns bei ng a subj ect of the present
invention. Also with respect to all preferred
enbodi nents the invention includes the conpounds of

Prefefabiy./F2d £ halbedey B akYlo ety 2R g6 (Caip)alky
5 oro SR BETRIE RS pRGA HLEPLBIGRLS o B Re may e ound o
any IR BRI HARINS 16 PSR e e AP s bounc
exanple, for a R3 substituent H ,N\ * / C 5 and m
Prefeldh 112 RbS- (VIBee TRV bisct BF PelloBBodpTent Fel-a

compound of the formula (1) wherein 10 RL is H or OH
R2 is hydrogen, halogen, or (Cl-C6)alkyl; 15 R3 is H,
10  Preferablpgeis 2,(Tor ¢4Marg prefeses m i©3RIN anotierembodiment mis 1, 2, 4 or

5.

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

preferred embodiment, m is 3 and L is attached to the 4-position of the piperidine ring

15
.
(Ro)n
or L is attached to the 3-position of the piperidine ring
Re
N
E\LQ
(R2)n
20

In an especially preferred embodiment, L is attached to the 4-position of the piperidine

ring.
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R4 is H halogen or (Cl-C6)al kyl; RS is H,
(C1-C6) al kyl , hal ogen, CN, (C2-C6)al kenyl,

WO a@sC1Byar yl , NH (C6- Cl0)aryl, 20 PCT/EP2007/011163
(C1- Co) al kyl ene- (C6-C10)aryl, (C5-C 10)heterocyclyl or
(Cl -C6)al kyl ene- (C5-C 10) heterocyclyl; W 2008/ 077550
PCT/ EP2007/ 011163 23 R6 is H R, (Cl-C8)al kyl,

(C1l-Co) al kyl ene-R , . (Cl-C6) al kyl ene- O ( Cl1- C6) al kyl
(C1- C6) al kyl ene-O- R, (Cl-C6)al kylene-CH R ] 2,

In a fli§ReGSeféied erfbddiiehtd. is(GImethfleMek D- @ﬂgléﬁé%i\bfe?’erably O.
(C1- G6) al kyl ene- C(O)N[(Cl C4)a yI]2 ) (C1- C4) al kyl
another preferredasapapdimentd- s(@QmpiRylene o Mooe(pm lw ws 3andLis

oAty T RS e o

C(O)(Cl C6) al kyl ene- C3- C8) cycl oal kyl , C(O)
Cl- C6) al kyl ene-C5-C 10) het erocycl yl
In resc<ts1esc,8;zép aﬂ@"oda@r etyjans Fan pptiprally bmuegéhteme or more

times{ky hlopen; PrefaiaCAikgT of elkVler it sy PStitis Lone &7 ires ties by

haloge® s]ele&eSrfro?n cAffo loribfoffio &Itrfﬁéyhbb%nu%sﬂfut& B&hbﬁ'o%‘%nce or more,

or their stereol soneric and/or tautomeric fofnms and
e.g. blelmg peﬁh@rlnamtﬁremrably hadoggn wbifleos More padened @ntaibyl or
kvl refer derrb0|ment is a conpound of the formula (1)
alky eFé] a@qn& or OH, 25 RR is Hor (Cl-C4)alkyl; R3
is H halogen or NHR', wherein R‘ is defined as above;
R4 is_H, _hal ogen or SRl C4) al k 30 WD 2008/ 077550
In resptvirsER208%/ 8315686@ gakyls alhy qrelorecioalyl canoptipnally be

C4) al k - C10 Cl- C6) al kyl e
subst(tuted o} g or r%rgée tlmes by a grou sele(cted in ependen'ﬂy fr%m OH, OCH3,

COOH, COOCH3, NHp, NHCH3, N(CH3)2, CONHCH3 or CON(CH3)>.

If substituted, the number of substituents is preferably between 1, 2, 3 or 4, more
preferably 1 or 2 with 1 being even more preferred. Preferably an alkylene or cycloalkyl
is not substituted. More preferably an alkyl, alkylene or cycloalkyl is not substituted.

Preferably in R4, Rg, R7 and Rg an alkyl, alkylene or cycloalkyl is not substituted.
More preferred, in R4, R5, Rg, R7 and Rg an alkyl, alkylene or cycloalkyl is not

substituted.

In preferred embodiments of the present invention one or more or all of the groups
contained in the compounds of formula (I) can independently of each other have any of
the preferred, more preferred or most preferred definitions of the groups specified
above or any one or some of the specific denotations which are comprised by the
definitions of the groups and specified above, all combinations of preferred definitions,
more preferred or most preferred and/or specific denotations being a subject of the
present invention. Also with respect to all preferred embodiments the invention
includes the compounds of the formula (1) in all stereoisomeric forms and mixtures of

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



Cl0)aryl or (C5-C10)heterocyclyl; R6 is H,
(C3-C8) cycl oal kyl, (Cl-C8)al kyl,
w¢ Sb806)ad kyl ene- O (CL1- C6) al kyl , 5 (C1-C3) al kyPETEPR07/011163
C(OO0(C1-Co)al kyl, C(O(C1-Co)al kyl,
C(O (C3-C8)cycl oal kyl, C(O-(C5-C10) heterocyclyl,
C(ONH (Cl-C6)al kyl, C(ON (€4-Co)al kyl]2, C(O(C
1- C3) al kyl ene- (C3-C8) cycl oal kyl, C(O (C
1- C3) al kyl ene- (C5-C 10) heterocyclyl, or
The tefridtClin @Re @'xébﬁfhﬂéd substitubAlavide; sub@a Rark$ thé point where the
hal ogen, C6) al kyl, O CLl-C6) al kyl ,
substqtggnt]@)a;taegﬁw wbpctwneansggfqr@xgmmg,| f@g@,R@ pubstituent
(Cl-Co)al kyl; ms2,30r4 15 nis 1, 2 or 3; and L is
0; or their stereoi somer ikt and/ or tautomeric forns

and/ or their pharmceutt Yy R0 acceptable salts. An
especially preferred enbodi pe s a compound of the
formula (1) wherein Rl is 25 R2 is H,

(Cl-CA)alkyl; R3is H, NH-(C5 C6)hgeroaryl or
NH phenyl; 30 R4 is H, hal ogen or (Cl-C4)al kyl; WO
2008/ 077550 PCT/ EP2007/011163 25 R5 is H,
5 and mﬁsmkyéH@@bﬂgww und(dFth&domhidany! , (C6- CLO)aryl,
(Cl-C2) al kyl 10)aryl or (C5-C6)heteroaryl; R6 is
H (C3-C8)cycl oaI kyl, (Ci1-C8)alkyl,
(C1- &3) al kyl ene- Ry C(O) (Cl-Co6)al kyl, 5
C(O (C3-C8) cycl oal kyl, C(O -(Cs-C10) heterocycl yl,
(C5-C 10) heterocyclyl, or C(O(C
1- C3) al kyl ene- 10)aryl. R7 is H, hal ogen, CN,
(Cl-)al kyl, CA) al kyl, (Cl-C4)al kenyl phenyl ,
10 cycl opropyl, (€5- CRjet &paryl; R8 i zl-\ hal ogen or

(C1-A4)al kyl ; s 3115 njis 1; and
TN N L NR,
N~
R7
H Rg

A preferred embodiment is a compound of the formula (l) wherein
10

R4 is H or OH;

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

15 R3is H, halogen, (C1-C4)alkylene-R’, O-R” or NHR”;

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

Rs is H, (C1-Cg)alkyl, halogen, CN, (C2-Cg)alkenyl, (Cg-C1g)aryl, NH-(Cg-C1g)aryl,
20 (Cq-Cg)alkylene-(Cg-C1q)aryl, (C5-C1g)heterocyclyl or
(C1-Cg)alkylene-(Cs-C1q)heterocyclyl,
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Lis O; or their stereoisoneric and/or tautoneric
fornms and/or their pharmaceutically 20 acceptable

WG 200887755 a enbodi ment a conpound of fornul a PCY/EP07/011163
not
(2S)-1-tert-butoxycarbonyl-2-(2-(1-am no-isoquinolin-6
-oxy) et hyl)-piperidine or 23
(2S)-1-tert-butoxycarbonyl -2-(2-(1-am no-isoquinolin-6
-oxy) et hyl) - pyrrol idine. 25 In another enbodi nent of

Re |sEHCR’ lluwg)@fk (%)élk}llémm(cﬁés)aﬂql%ﬂe &@C(ﬁalkyl

areH when R1 i's NH2 or

(Cq- Gg)almlenm@mmchs(:é)alkyﬂ%e-el-tﬂR ]B?(G)«F-Géi)eh(ylmtdq& O)NiMbH s(C1-
3, or 4, Lis 0; R6 is not H, rolyl, nmeth

Cs)ath'éF\e’@(@WR @1 ﬁl@ﬁkylﬂﬂel‘@(OM&ﬁGn)Blks'l]QhG@)(m -Cg4)alkyl or

group 30 is unsubstituted or substituted by

(Cq Q@ﬁMlﬁ@C{@)N{IR loret hyl, fl uoro or net hoxy VO
2008/ 077550 PCT/ EP2Q07/ 011163 a 8[‘
C(O)@ribddt-aatkyl, %@)(&’legé}ﬂ"()"n@éQMCc&TCB@FY&ﬂ%@kY' §0)NH-(C1-Cg)alkyl,

cONRBER SRl CON G i BrEC ST AIY ] dOU- 11 oxy
R et B S e (Y 1ol Gyl

-7-chloro-2Hisoquinolin-l- 5 one,

6-[ 1- ( 2- Am no- propi onyl ) - pi peri di n- 4 yI oxy]-7-chl oro-2
R7 is H,i edogemdTNn(C 1-Cgalkyll 20-(C 1-Cg)alkyl, (Co-Cg)alkenyl or R’;

6-[1-(2- Ami no- 2- net hyl - propi onyl ) - pi peri di n-4-yl oxy] -7

-chl oro-2Hi soqui nolin-1- one 13.

Re is Hhi g PRIT PO ove, 0476 (1 (- o

i no- 4- met hyl - pent anoyl ) - pi peri di n-4-yl oxy] - 7-ch
| oro-2H i soqw nol i n-1-one, 15.
m is Z-30bt 4r 0- 6-[ 1- ((S) - pyrrol i di ne-2-carbonyl) - pi peri din-4
-yl oxy] - 2Hi soqui nol i n-1- one, 15 16.
7-Chl oro-6-[ 1- (2-di et hyl am no-acetyl)-pi peridin-4-ylo

nis 1x2]6r2fj—l-dngoqw nolin-1-one, 17.
1-(('S) - 2- Ai no- propi onyl ) - pi peri di n-4-yl oxy] - 7-chl o

ro 2H i soqui nol i n-1-one, 18.

. -1 1- - 2- A no: henyl - acetyl ) - pi peridi n-4-yl oxy] -
Lis @éﬁ%&?e?ﬁ&g@?ﬁ%ﬁs&n 1- one,
or their stereoisomeric and/or tautomeric forms and/or their pharmaceutically

acceptable salts.

A further preferred embodiment is a compound of the formula (i) wherein

R1 is H or OH;
R2 is H or (C1-Cg4)alkyl;

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

R4 is H, halogen or (Cq1-Cg4)alkyl;
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19. 6-]1
- (1- Am no- cycl opr opanecar bonyl ) - pi peri di n-4-yl oxy]-7-c
WhR@8O7BF i so 20 quinolin-1-one, 20. 6-[1 PCT/EP2007/011163

-((S)-2-Am no- pent anoyl ) - pi peridi n-4-yl oxy] -7-chl oro-2
Hisoquinolin-1 -one, 22.
6-{1-[(S)-2- Ami no- 3- (4-chl ord4 phenyl ) - pr opi onyl ] - pi per
i di n-4-yl oxy}-7-chloro-2H isoquinolin-1-one, 23.
6-{1-[(S)-2-Am

Rs |slch% Cé)a‘nkylomoge pé-a;gameawkd:smmérﬁ (C1 C%)alkylene (Ce-

i n-4-yl oxy}-7- 2 or o- 2Hi soqui hol I n one,
C10)£ry[ d)r(((‘25 -Biphleetecadyddy)l- pi perid
in-4-yl oxy] 2H i soqui nolin-1 -one, 25.
6-[1- ((R) - 2- Am no- pent anoyl ) - pi peri di n- 4-yl oxy] - 2Hi so

Re is%ﬂ'[@%'(?&c'ygio%ﬂ?va G RRY. (GBI PeiG HERY o

1 DR B SRR Kol S Sapasonh.
O MEN SOMCE b PCONRG Conlz.
C(O)(@J1nebbéll§§leﬁ€$?\§03§?%§ld&ﬂgygf%gc§&@1Eg%%gyldl - 4§y(|:?&h%9erocyclyl
or C(ﬂ)(G?@B)BNyiehel (Cgpe 1 oRftyl;

1- ((S)-2- Ami no- 3, 3-di et hyl - butyryl) - pi peridin-4-yl
oxy] 2Hisoquino lin-1-one, 5 31.

Ry isFhdiadden &ﬁé%‘g%g%ﬁ%yb & PESaI, "ich L 9ambagtl RO

-((S)-2-Am no- propionyl)-pi peridin-4-yl oxy]-2Hisoquin
olin-1 -one, 34.
Rg is b, [naldden) oa(mog;amyppl onyl ) - pi peri di n-4-yl oxy] -2Hi so
qU|noI|n 1 -one,
6-[1-((S)-2-Am no- 2 phenyl acetyl)-piperidin-4-yl oxy] -
. % i spquinolin-1 -one, 10 36.
mis }# (S) - 2- Ani no- hexanoyl ) - pi peri di n- 4-yl oxy] - 2H i soq
nis 1U2Qﬁ|3 And-one,  37. , o
1-((S) - 2- A no- 4- et hyl - pent anoyl ) - pi peri di n- 4-yl ox
y] 2H-| soqui noli n-1-one, 38.
06 {1-[(S)-2- Am no- 3- (4-fl uoro- phenyl) - propi onyl ] - pi per
irdi n-4-yl oxy}-2H -isoquinolin-1-one, 15 39.
6-[ 1 -(2-Am no- 2- net hyl - propi onyl ) - pi peri di n-4-yl oxy] -2
Hisoquinolin-1 - one, or
or their stereoisomeric and/or tautomeric forms and/or their pharmaceutically

Lis

acceptable salts.

An especially preferred embodiment is a compound of the formula (I) wherein

R1 is H or OH,;

R is H, (C4-C4)alkyl;

R3 is H, NH-(C5-Cg)heteroaryl or NH-phenyl,

R4 is H, halogen or (C1-Cg)alkyl,
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40. 6-[I
-(2- Am no- acetyl) - pi peridin-4-yl oxy]-7-chl oro-2Hi soqu
WO p@BIONZSE0 - one, or their stereoi soneric and/ oPCT/EP2007/011163
tautoneric fornms and/or their pharmaceutically
acceptable salts. 20 in another enbodi nent the present
invention relates to a conpamd of formula (1)
selected from41l. [4-(7-Chloro-1-oxo-I
, 2-di hydr o-i soqui nol i n- 6-yl oxy) - pi peri di n-|
i l(b- ' i tdevd- 2 - -
Rs I P b el e O AR ey PG S e SRR,
Ca- adgl 6r {[Cyldg)newdrbaryici d, 43. 2-[4-(7-Chl oro- 1- oxo- |
Ce %@d%ydg%gi 56())qui nol Eyﬁ 6-yl oxy)-piperidin-1-yl]-N, N
di net hyl - acet am de, 44. 2-[4-(7-Chl oro-|-oxo-I

oo H G R Bl B 8y oo
clON sk A LTSI B oS e
e G e R A

-yl ]-N-propyl - acetam de, or their stereoisoneric
and/ or tautoneric fornms and/or their pharmaceutically
acceptable salts. 5 In a further enbodi nent, the

Ry is B, Fidep, A UG OB S8k BRSSP Ry MBhangt!)

- -2H i soqui nol i n- 1-one, 53. 6-
°y°'°‘?r()§§>f?§3g¢é}%% -lyl oxy) - 2Hi soqui nol i n-1-one, 10
54. 6-((S)-Pyrrolidin-3-yloxy)-2Hisoquinolin-1 -one,
55. 6-(Azepan-4-yl oxy)-7-chl oro-2Hisoqui nolin-1 -one,
Rg is 54.halogen or (C1-Cg4)alkyi;
6-((R) -Pyrrolidin-3-yloxy)-7-chloro-2H i soquinolin-1-0
ne, 57. 6-((S)-Pyrrolidin-3-yloxy)-7-chloro-2Hisoq
i nolin-1-one, 58.
- (Azeti di n-3-yl oxy) - 7-chl or o- 2H-i soqui nol i n-1 -one,
15 59.
. 6-(Azepan-4-yl oxy) -4, 7-di net hyl - 2Hi soqui nol i n-1 -one,
nis 1; and

mis

Lis O;
or their stereoisomeric and/or tautomeric forms and/or their pharmaceutically

acceptable salts.

In a embodiment a compound of formula (1) is not
(2S)-1-tert-butoxycarbonyl-2-(2-(1-amino-isoquinolin-6-oxy)ethyl)-piperidine or
(2S)-1-tert-butoxycarbonyl-2-(2-(1-amino-isoquinolin-6-oxy)ethyl)-pyrrolidine.

In another embodiment of a compound of formula (l) wherein
R1is NH2 or OH; R3 and R8 are H; R4 is H when R1 is NH2 or R4 is H or bromo

when R1is OH; R5 is H; R7 is H or methyl; mis 2, 3, or 4; L is O;

R6 is not H, pyrrolyl, methyl, hydroxypropyl, or phenylmethyl wherein the phenyl group

is unsubstituted or substituted by methanesulfonyl, methyl, fluoro, or methoxy.
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60.
4, 7-Di et hyl -6- ((R)-pyrrolidin-3-yl oxy)-2H i soquinolin

WO 20080717550 61. PCT/EP2007/011163

4, 7-Di met hyl -6-((S)-pyrrolidin-3-yloxy)-2Hisoquinolin
-1-one, 62.

4,7-Di et hyl - 6- (1- et hyl - pyr2@l i di n- 3-yl oxy) - 2Hi soqu

nolin-1-one, 64. 6-(1

- Met hyl - pyrrolidin-3-yl oxy)-2Hisoquinolin-1 -one, 20

Ina f@r%er embodiment, the present |nvent|on relates to a compound of formula (1)

6-((R) - Benzyl pyrrolidin-3-yloxy)-7-chloro-2H i soqui

selectes frcaml one

8.

10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.
22.

23.

24.

25.

26.

27.

28.

ng%(lglﬁ%rlol gﬁif&yrégﬂw érﬂlrﬂodéget%)b &é&YJ.M ﬁBL(W f’H%gbdlfiﬂgﬁH 1-one,

66(] MQD‘&htrﬁ-SmdM)etﬁyMMty?H) -gigetigpadHyidy7-dnlore 2HG8oquinolin-1-
7- Met hyl ((R pyrrol i 3-yl met hoxy) - 2H i soqui nol

i A0&- one, 70.
gg.“ﬁg?yg@ﬁ%{)@p-.mw.sipie%nf.ﬁzﬁémﬁa%'fa-éPﬂi%aeinionn.lf.ene,

76 NR{(RYAmMhd-2 Mhethyi-pmpionyl)-Bipdridin4-y2bkyi] SechlionmHaisbegainolin-1-
ne, nore preferabyl 55.
6908zepan- 4-yl oxy) - 7- chl or o- 2Hi soqui nol i n-1 -one, 56.

66([g%§ V{rﬁlﬂ_og Ytg;y(l)) Elpendln-4-yI0)Tyr] -7-chloro-2H- |Es)<73qumolm-

H i squ| nolr n- 1- one,
61{qrs), - Pyrrol i di n-3-yl oxy)-7-chl oro-2Hi soqui nolin-1-0

SBALLD) dhminost-methyhoenteney) pips idind oKy -ehire-2H-

5%oqumolln 1-one,
- (Azepan- 4- yl oxy) ) -4, 7-di met hyl - 2Hi soqui nol i n- 1- one,
6@' Chloro 6-[1-(( 8/ S)- pyrrolldlne -2-carbonyl)-piperidin-4-yloxy]-2H- |soqumolm 1-

4 r71eD' nmet hyl - 6- ((R) - pyrrolidin-3-yloxy)-2Hisoquinolin
one, WD 2008/ 077550 PCT/EP2007/011163 29 61.

4Z7Clﬁlbf’6“—6t‘[yL(26d|(r(e$)ylﬂl9fflﬁ@1alcétymr -Sipglidinyd-yRixyl-26bisogainolin-1-one,
-1 -one

467[1E§K$)32WTW7@- prepign iy Pipgidinofiviaxyl-Z-shlesg, 2 Haspauipglin-1-one,

I
Lty Ry -?-gyhremﬂ-?%?tx')f.9?%%9;4 YOS GBI pi3 g inotin-1-
nehen- 1- one
2_§r[(1 r{)1 ﬁ@ﬁpﬂczz%lgogg)rpra%lelcglrbonyl) plgc)a(?( &ln-4 yE)xyT %ﬂorosé)lq -Iso

ﬁj/e%eﬁﬁapgﬂ?yl oxy) - 7- met hyl - 2Hi soqui nol i n- 1-one, 69.

l-6-((R) -1

ﬁy{n F(0B)-2iAm é}gypemahoxmpi;m»ﬁdisdqylonyil—?-nhIbroé?rlrd}jsqqmolin-_1 -one,

ngbﬁfﬁé%gwﬁﬁ% 3R ?c|>r|od;|)hnen?§/l)yprop Jnyﬁ Toipendi —ololxr)]/}-]f-gnloro—ZH—

Té&fumﬂlmﬁ‘r ohB) - pyrrolidin-3-yl oxy)-2Hisoquinolin-1-0
or their stereoisoneric and/or tautoneric forns

aﬁdﬂdl(S) -BAminshar(Adbiene-phenyl)-prapiosyll-einelisie-4syWpxyl-74 n

s EBRRE el | PLEREn " enty 00 el e L
6([3)(22Amdlac@uygm4bérumhpevidiwza igbquinbtidt-osequi nol i

n_6 [1_((R) 2-Amino-pentanoyl)-piperidin-4-yloxy]-2H-isoquinolin-1-one,
6-[1-((S)-2-Amino-4-methyl-pentanoyl)-piperidin-4-yloxy]-2H-isoquinoli
n-1-one,
6-{1-[(S)-2-Amino-3-(4-chloro-phenyl)-propionyl]-piperidin-4-yloxy}-2H
-isoquinolin-1-one,

6-[1-(2-Methylamino-acetyl)-piperidin-4-yloxy]-2H-isoquinolin-1-one
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15 73.
6-[1-((S)-2-Am no-propyl)-piperidin-4-yl oxy]-5-fl uoro-
W@200801%50 2H- i soqui nol i n-1- one, 74. 6-[1 PCT/EP2007/011163

- ((R) - 2- Ami no- 3- hydr oxy- propyl ) - pi peri di n-4-yl oxy] - 2H

i soquinolin- 1 -one, or 75.

6-[ 1- ((R) - 2- Ami no- 3- hydr oxy-$f opyl ) - pi peri di n-4-yl oxy]

-5-fluoro-4-nethyl-2H 20 isoquinolin-l- one, or their

stereoi sonmeric and/or tautoneric forns and/or their
29. PBgq! p)eP fr6Rdihy-2- é‘é&%%ﬂ&l%|§eﬁcﬁh1¢ﬁylo&9pﬂhﬂ§¢c§\ﬂnolm 1-

corre ing to [ Exanpl e nunber) in any

eobedi nent of the |nvent|on in the precedlng

30. E—Eﬁ’% B SR SUBRR AT S e spavige

accor di ng to the i nventi on, one or nore or

aII of the groups can have any of its preferred, nore
31. pedﬂe(($)e&Arnmbtpiverﬂ)ewp@admeﬂwmyﬂ@hblsgsémoﬂmeboa@ove

2. b TNtSERTroSPReS AR gy SSnRba g, e

34, aBC{\ﬁ((RﬁQ AmeWKbrM) piplesitiin- Mylm]—ﬁ&t—tseqmno&n -1-one,
nber ed accor di n% to | UPAC rul e

% 200%4077550
35. p@amgt&b&ﬁmm% epyl-acety!) pipgrigin-4xloxy]-2H-igoquinplin-1
(&%ences to "conpound(s) of formula (1)" hereinafter
er to conpound(s) of the formula (1), (I1l), (II1l),
36. (BHH- (IS)aﬁd\rﬁIn‘é}h@&rﬁ:&yﬂs)eplpbamnabqlmgy]-ﬁhldisbqeinnlin-1-one,
phar maceut i cal | ceptabl e salts nd/ or .thei.r .
37. SardesE oo sHefBy - BOnREy PN ZoyloRYle SNl
Phygbggogl cally functional derivatives as described
herein are al so included. Pharnaceuti cal lrdy accept abl e
38. s8H{1s|(B)-2Ampmuddd-flooropbenyh mibpioqyl-pirstidindt Hoxyies
or.gani.c ﬁ g i norganic salts as described in
REMPAYNEANS Bifar maceuti cal Sciences 10 (17th edition,
39. p%qq (%Aﬁur(d—%&ﬁébhyl B?(?fﬁéﬁﬁ)—@fpéfl%—ﬂ%ékﬂﬁﬂH-@s’tﬁhumolln 1-
chem cal stability an the solubility, preference is
glomenof or acidic groups inter alia to sodium

T

or thélﬁ!;t@recﬁly@m{eh@ it tagtapaénd forersi ahd/onttier pisardhaceutically

tartaric acid, nethylsulfonic acid,
acceptable salts.

in another embodiment the present invention relates to a compound of formula (1)

selected from » ’

41.  [4-(7-Chloro-1-ox0-1,2-dihydro-isoquinolin-6-yloxy)-piperidin-1-yl]-acetic acid
ethyl ester,

42.  [4-(7-Chloro-1-ox0-1,2-dihydro- |soqumoI|n -6-yloxy)-piperidin-1-yl]-acetic acid,

43.  2-[4-(7-Chloro-1-oxo-1,2-dihydro-isoquinolin-6-yloxy)-piperidin-1-yl}-N,N-
dimethyl-acetamide,

44.  2-[4-(7-Chloro-1-oxo-1,2-dihydro-isoquinolin-6-yloxy)-piperidin-1-yl}-N-ethyl-
acetamide,

45.  2-[4-(7-Chloro-1-oxo-1,2-dihydro-isoquinolin-6-yloxy)-piperidin-1-yl]-N-methy!-

acetamide, or
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hydrochl oric acid, sulfuric acid, phosphoric acid or
of carboxylic acids or sulfonic acids, 15 for exanple
WQ@2008paSsChl ori des, hydrobr om des, phosphat es, PCT/EP2007/011163

sul fates, nethanesul fonates, acetates, |actates,
mal eates, fumarates, mal ates, gluconates, and salts
of amino acids, of natural B2ses or carboxylic acids.
The preparation of pharmaceutically acceptable salts
from conpounds of the formula (1) which are capable

46, OQ [Aa7LChIBFABLAR1  A-AihlyHFH- &%qhhﬁ:lhh 6 RIXG R iRl q yI] -N-propyl-
forms, takes place in a manner 20 known per se.
cenpﬁmmds,of the formula (1) form stable alkali netm

or thegﬁﬁ%#é‘ﬁ%’ﬁ%f'% gn Hagtggq%rﬂf é)'g@%?érlg /grs @W?rzéﬁaur%ea%eutlcally
acceﬁtﬁﬂreoé%ll@es car bonat es, bicarbonates, al cohol ates and

anmoni a or organic bases for exarrpl e trinethyl- or
triethylam ne, ethanol am ne, diethanol am ne or

Ina fé@l{\%&%}ﬂpgbmﬂet e eﬁrlreggﬁ{ ﬁ\qghti(?rﬁ {ﬁgtsees l%aasbSm%thS of formula ()

I exahp ySi'he, “orni thrné or arg
selecMiefrem25 t he conpounds of the formula (1) have baS| c
groups, stable acid addltlon salts can also be
52. pﬁe(ﬁ\aeeanvﬁ V'ﬁxﬁl‘?Hdéoﬁ'@ﬂﬁgn Rf®.abl e phar naceutical |y

o, SRSRRTEN o 96 A e onbe corpounds o
. ot Sty ity v
55. g‘étgé\%? ?’ft‘Y'&%yEZ&t’f"OJQ ﬁgd?o%ﬂ%‘ﬁm i “ON&etic acid,
56. Pg;(; gpg%j.g@'“ I 5;7170-|—6|7|I0Fd -DHLIEoqWIRRRABLAE,7 550

et hanesul fon| c, fumaric,
57. gBt(¢Sthrrogdmea}yloe<y) 7sczhl¢meruHe$o<utaoollrc1 -ongst obi oni c,

i_C anesul .f oni.c ccinic,
58. o Br @zBtEE i b TS 2HrSPRURRETIGRE) £5 i ¢ a
59. pba(rp&ésahu- %pmaﬁmﬁyaﬂh%m.ﬁan@uc&h@s for
exa uoroacetate |ikew se belong within the

60. ethydnﬁ &(Ré;rpwrobdmr%uloasy) -gkkisgauinolipel-agdi at es

61. p%arﬁﬁﬁsﬁ{ﬁ-@?ﬁ?%bineﬁ PREV M ERHSBanelio-trgpe e | o

62. nam-Dehefsibld-methylpyaaitie-3-ylosy)26i-isopiridtiat 1-one,
The term physi ol ogi cal |y functional derivative" used
64. h@r@rMeF’M'@NﬁrOﬂ@'nang%) hisiscguiilinal-Ppet ol er at ed
d r [ t f
66. [ UUNE N R prRERCHYOn)-T ol oM Bqpihbifis-be
67. aﬁnﬁ(S)-StBaﬁzmytrohdunrmMWIy) -Futioms2 Hfisoquiralipllieone
le to_for indirectly) a

68. Hé”%yh’%) deﬁmyggHﬁsoﬂF%é’ﬁrac?WE met abol i te
69. t")eM%gy -6 '135%%!%'3)/ VIFERE P chﬂFn'—’I’-%‘he

i nclu pr odfr u of the ‘conpounds of e 15 invention,
70. ag-Methyl-66(E8)-pyuolidinairgloxy)-2hl- IHoquin@ﬂa—bone,l or, Chem

M. PR B v b DR LS o e
more preferabyl

55.  6-(Azepan-4-yloxy)-7-chloro-2H-isoquinolin-1-one,

56.  6-((R)-Pyrrolidin-3-yloxy)-7—chloro-2H-isoquinolin-1-one,

57.  6-((S)-Pyrrolidin-3-yloxy)-7-chloro-2H-isoquinolin-1-one,

58.  6-(Azetidin-3-yloxy)-7-chloro-2H-isoquinolin-1-one,

59. 6-(Azepan-4-yloxy)-4,7-dimethyl-2H-isoquinolin-1-one,

60.  4,7-Dimethyl-6-((R)-pyrrolidin-3-yloxy)-2H-isoquinolin-1-one,
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These prodrugs may thensel ves be active or not. The
invention relates to conpounds of the fornmula (1),
W@ R0B/H07T560 1) or (I11') in the formof 20 thei PCT/EP2007/011163
stereoi sonmeric forms, which include racemates, racemc
m xtures, pure enantioners and diastereoners and
m xtures thereof. The conpoutfds of the invention may
al so exist in various polynorphous forns, for exanple
as anor phous and crystalline pol ynorphous forns. All
pgl qp&?m
61 |%\/7)e£§?flon a4 ( é’)’%rolﬁ %’Byﬁr mewo kqglf"p?hée&lenventl on
62. adAd- lrnaethyl—ﬁt(ntmethyd}pperotldlof&yim(y) -gtleispguoinolin{1-one,

oo, (Rt IR T bl o 2
67. g@gﬁ z'glip?lfrol@dlﬁ :ﬁpl@&?ﬁ%cﬂmezm% if6IRA1 BRI Ng
an e 30 1dentical or different. WO 2008/ 077550

68. PGAAEZPRANA-YIoX)6E-MmethyiFrRd-isequpolicl-am®.al kyl ,

oo, (HEENER R R o LB AR B o0

70. ag- MeihXIﬂBC(@S)" pprmow(ﬁﬁlsiw@xy)aleqbo@@nome—1L¢m=9afr, i.e.

strai hai n, or branched and has 1, 2, 3, 4, 5, 6,

71. 77dvle Y| 53(('8)3!3)/%!9'@1@ -3-yloxpl2Hriseqyinolimi1song.so appl i es
or thegf stg% ‘?%cg%leng Eﬂﬁﬁ)er%ﬁfbﬁe@qs{( Z?m§“§?§f/6rt fﬁ%gtpﬁ%c%ﬂ%glﬁf

or “exa I'nan grou

acceptableksditsor a O(Cl Co6) al kyl ene O an al koxycar bonyl
group or an arylal kyl group. Exanples of al kyl groups
are nethyl, ethyl, propyl, butyl, pentyl or hexyl, the

Ina f%%ﬁéﬂk ! {het &%%@n} AVEHESN réléfé%rte@’bom'p%gﬁélto‘f|f0rmu|a (1)

I sopentyl, neopent
selectedromnet hyI butyl 2- et hyl pentyl 3- net hyl pentyl

72 oé‘i?nﬁ% % Srﬁﬁpbéw%uaélﬁ%édlﬁ-“#-ﬂo& FoihaaRRet Jrott e’
73. 2! Jha«gpﬁrm% enﬁﬁl)q&u 8RiR-4- ?Io&y] 54!&@)‘6-4%@%& 2R d@inolin-1-

orinated, e.g. erf uori nat ed.” Exanpl es of
hahegenat ed al kyI groups are CF3 and CH2CF3, OCF3,

74. Sgﬁjr((Q&Zﬁgmg%hydﬁmﬁAl ke;}yﬁl?sﬂilpréggox%aﬁpltsgﬂ ||no|in-

3qbgHemy! ., 2- 15 met hyl - 2- but enyl, 3 rrethyl 2 but enyl ,
5- hexeng/2 or 1, 3-pentadienyl. Al Kkynyl are

75. eRdipiB e%mimwﬁ hysirexyopa); pleeﬁ@apwgﬂxyt -5- fbme-cﬁggﬁﬂyyl -2H-
0 Hal ogen nmeans fluoro, chloro, brono or
Lstﬁ)é %X‘ %30'58) cycl oal kyl groups are cyclic al kyl
or thegrf Stepsoisomest Rndgorautbmeéric formé and/8r theirgp haranduosutically
atons |ike cycl opropyl

accepipblessaitey |(Ngmb@§;|@gm{e)gp%¥1a}n%gt§tépd /ngé:*g%er%r}/lt)’er)

As in any embodiment of the invention, in the preceding embodiments which contain
preferred, more preferred, most preferred or exemplary definitions of compounds
according to the invention, one or more or all of the groups can have any of its
preferred, more preferred, most preferred definitions specified above or any one or
some of the specific denotations which are comprised by its definitions and are

specified above.

Isoquinoline substitution pattern is numbered according to l[UPAC rules:
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can al so be substituted and/or contain 1 or 2 double
bounds (unsaturated cycl oal kyl groups) |ike, for

we sl 350 cycl opent enyl or cycl ohexenyl can bePGDEBWA7/011163
via any carbon 25 atom A (C6-Cl0)aryl group neans an
aromatic ring or a ring system which conprises two
aromatic rings which are fus¥ll or otherw se |inked,
for exanple a phenyl, naphthyl, biphenyl,
t et rahydr onapht hyl , al pha- or beta-tetral on-, indanyl -
or indan-1-on-yl group. 3P A pgeferred (C6- ClO)aryI
group is phenyl. WO 2008/' 7550\ PCT/ EP2007/ 011163 33
A (C5- ClO)heterocycIyI ) 5°a nmono- or bicyclic
ring systemin which ong arbon atons can be
repl aced by one or norg'Vhere such as, for
exanple 1, 2 or 3 nltrogen atO@B 1 or 2 oxygen
atonms, 1 or 2 sulfur atonms or conbinations of
di fferent hetero atons. The heterocyclyl residues can
be bound at any positions, for 5 exanple on the

All referenesas ﬁod‘ﬁomlog(&)uqfﬁorraulpdé)n teepinatiepigier foggpmpound(s) of the
rormuf B3 0 0PBR! 9 e PRl b0 Din B b hdaceuticaly

acceﬂtébl%rsiaﬁtfsy hnd@r @ Bsdir Sterédizometrigrfeiras, potyhdyphe amﬂ solvates.
omatic/saturated. Suitable (C5-C10)heterocyclyl
Phys'gm;;aIlvﬁunewaééerlaams agdeseiRad hewin arg alsedniiudeds o
benzof uryl, benzonorpholinyl, benzothienyl,
benzothiophenyl, benzoxazolyl, benzthiazolyl,
Pharrhaceitidadly @cgeptabbnzalés ohearnpbunds nf treofoamalay (1) mean both their

orgargtggélgﬁr%{g}aﬁizc?ﬁtg,ﬁg 8ar b%]zggzl\é R@{éﬁ\gtéﬁg ?’g]qrﬁfl/qceutlcal Sciences
(1 7théé'rc;1;tgiH :}i‘)‘élbbzﬂ’ﬁel gﬂrg@B )n@é%bhgé! lot tlfélbﬂ*&éélddrm’éhemlcal stability and

chro chronmen-2-onyl, cinnolin
the S@Iebﬂityy@rdqmnuﬁi |s|gNen mﬂ aglidic g5<p@psj|r1t¢ﬂ alig tws;qdlum potassium,

caIC|% Iaﬁar o ﬁ‘%%hﬁﬂﬁﬁﬂ%pw& ?ég rl% g%ﬁr}BgLﬁ%@Pups inter alia to salts of

maleicEcita Fahiaficadid, élﬁbﬁﬁéﬁblﬁnkﬂahcldﬁldj&éﬂbm: acil, methylsulfonic acid,
H-|ndazoly, |ndoI|nyI, |ndoI|Z|ny i ndol y

I,
hydroghldriedasig, sulfiusisiasid, cthasehpric acgb@hqa{ﬁa;hyxyllc acids or sulfonic acids,

for exeR B R Bl bryboev. dBicPbioprlspe: Hiptiaseg Sy ™
methﬂlﬁésﬂh@nméé acéﬁﬂéé hﬁéﬁ&bﬂyhaleatﬁﬁlﬁyrdamtegqn;a\m& rglliconates, and

oxadi azoly 2,3- oxadi azolyl, 1,2, 4-qoxadiazoly],
salts of ém%agéﬁaqfdvqﬁwalpa@ea %@@%&PW'C’S@JMF@B?%M %o

pharrﬂﬁ@éﬁldé?] a?éé‘ét%bled éWé fro cfdrﬂbgﬁﬁﬁ'é 0 trPiléefBﬁﬂley (IR are

enant enazi ny enot iazin
capat}ﬂb&)itsaatfhrmal}dn np)dﬂadmgathem)slterepiudnaérasznMS takes place in a manner

knowgﬁraz%ﬂéﬁogw J‘i@f%pﬁwnﬁ) Iay(bg‘ég’aﬁ?%qﬁ qlLa'Wr'n’etal alkaline earth

metalPdr’ @tﬁﬂida‘ﬂ‘g lsubBHLREL Amoni B $&laz |basIQ:Vr"e'a§8Ht§ such as
pyridooxazol es, pyridoi m dazoles, pyridothiazoles,

hydrqxgdesdlca;bqnatwrblwbonpges aithtvjates gydrashinginggy or orgamc bases, for
exan%{;%ét?\w or%rlel%Warrr%lngl ethzholar Xm dle?hanolg%lne or H’lethanolamlne

trometamol or else basic amino acids, for example lysine, ornithine or arginine. Where

the compounds of the formula (I) have basic groups, stable acid addition salts can also
be prepared with strong acids. Suitable pharmaceutically acceptable acid addition salts
of the compounds of the invention are salts of inorganic acids such as hydrochloric

acid, hydrobromic, phosphoric, metaphosphoric, nitric and sulfuric acid, and of organic

acids such as, for example, acetic acid, benzenesulfonic, benzoic, citric,
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25 tetrahydroi soqui nolinyl, tetrahydroquinolinyl,
6H 1, 2, 5-t hi adazi nyl, thiazolyl, 1,2,3- thiadiazolyl,

WQ 208471580 adi azol yl, 1, 2, 5-thi adi azol yl PCT/EP2007/011163
1,3,4-thiadiazolyl, thienyl, triazolyl, tetrazolyl
and xant henyl. Pyridyl stands both for 2-, 3- and
4-pyridyl. Thienyl stands bd®th for 2- and 3-thienyl.
Furyl stands both for 2- and 3-furyl. Also included
are the corresponding N oxides of these conpounds,

ethanggglfﬁﬁémh?arlcl‘gmﬁb'rﬂc 8I§’Coh€r |sﬂztrﬂ&$ﬁlbdbdctlc iBBtobionic, maleic, malic,

stitutions in terocyclyl residues can
methareswifooit, fsue@ntmpkiom@ne@uﬁomp and tantaric@gich at ons. WO
2008/ 077550 PCT/ EP2007/ 011163 34 Preferred exanpl es
of (C5-Cl10)heterocyclyl residues are pyrazinyl,
Salts Withi &Pharmﬁdéutreaw W'acc@b’(hb?é)ér)fbn srmehraisolfd;rrwample

yrro i nyl, razi ny pi peridinyl, thienyl,
tnfluomg_e@at@rlgkpwgg,Bﬂ&ngnaymhmttae .fr@m\wrka:fdhe ,m\aamqow as gseful

inter lﬁ&@ﬁ%§3¥:?ﬂf @%@%rétﬁ% ﬁll&ﬂféa?irogcéfg{q\é&n\%kggﬁéal@rfcceptable salts

and/os fhrstidd int rishthe@peiutioDiot eikafmise iviebeapplications. t o three
times, by suitable groups independently selected from
hal ogen, OH, N2, N3, CN, C(O-(Cl-0C6)al kyl,

The t%ﬁz%%@% :fun E(, ﬂ %%%;ﬁ%ﬂr@‘ém rgg}“a:% any

physi6lGgidally tylerated ddrivati@l o€8 )cainkydund dflithedpahilal nef-tBklinvention, for

exam?;%é —S{(i%: g/ﬁg:h{ﬂ%e g%anmlfgpgw to a mammal such as, for example, a

> . 3 I
humai‘n%_a% g:i @Weéﬁ}'ﬂ% % |@l§e§:ﬂt¥% ?c%(rgpg(ug% c??ié é%l)?ﬂﬁ(lb y(I)’or an active
metalpildeither8GBH, S02- NH2, SO2NH( Cl1- C6) al kyl ,

Physigiaicaly Teactioa HehiGasiad Etiude %&;ﬁé@sﬁ&@@@%& hdot the
mven%rh\“'ﬂs( B’é@éribéﬂ‘%r SNamrhle; fFPHa0KRada Yl CEHe abarnd. Bull. 1994, 42,

& (Cl-C8)al kyl, 15 NH- C(O O (Cl- C8)al kyl
57-6 1S zorp¢nugssq%n ke Imetabolized NoEvTieRaompown gbtkleo(me@on

sl A ermgfStbe R N

1-08) al kyl -C(O) -N H(C 1- CG)aI kyl], (0B-CLO)aryl,
(C1-C6) al kyl ene- ( C6- C10) ryl, ,20
The inygniipnde)ates §o éﬁ@P@@@dém)“éﬁ ﬁrmtﬁw)dﬂa) W&y%rr @y dn the form of

I
i Sl R LA AR MAURS! Mot s o
enantﬁdiﬁe@l@r)@d}dstereoh(éis@lﬂ)medtlenesdyetqdf. may be

substituted one to 3 tines by a group independently
sel ected from hal ogen, OH, NO2, CN, O (Ci-C6)al kyl,

The &%ounds of the invention may also exist in various polymorphous forms, for

example as amorphous and crystalline polymorphous forms. All polymorphous forms
of the compounds of the invention belong within the framework of the invention and are

a further aspect of the invention.

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

identical or different.
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C6) al kyl , NH2, NH(Cl-C6)al kyl, N (Cl-C6)al kyl 12,
S2CH3, COCH, C(O O (C1L 25 C6)al kyl, CONH2,
w@ abs0B)sd kyl ene- O (Cl- C6) al kyl , PCT/EP2007/011163
(C1- C6) al kyl ene- O (C6- C10) aryl ,
O (C1- C6) al kyl ene- ( C6- ClO)au%% or wherein
(C6-Cl0)aryl is vicinally s tituted by a
O (Cl1-4) al kyl ene- O group whereby a 5-8-nenbered ring
is formed together with the carbon atons the oxygen

The tétnB$eC alkyRqadC) falkyN -Og)akye(0 Yalkyl and th
© substi ?{chzr?t sktyog 3\0 5%08%097155(?)PCST1/ (EP /01181“(;3 %5

corre¢f@spBhdipalkylemecs bShituerds bee endesstdod ag ra(mpkoumy)onatasidue
whichcGart B WPREr. gfosiseioht ehair ol tspmaied B 8sflof. 3, 4 5. 6,7 or 8
carb C%tﬁgﬂssl Célgé UWﬁl Ig)%%ﬂ@é?f?ﬁrtykyl ogﬁg_'c,@ﬁ@b&é' substituent
on anoti@r- QMpCfb)'@Ithple haanwmxyl‘gm;m (©- s@mm-alm,or a-0(Cq-
S02- (Cl-C4) al kyl, S02- N=CH N[ (C1-C6) al kyl ]2
Cs)alkmesezo( @n mqwqaybonWmouer @o@)ryka@w arun. IEHamples of alkyl
- C8) cycl oal ky Cl-C4) ﬁl
group@(@pmpgtijyj cthy ppqq b%g@@y gg)hgpq@ythe ig9mers of all these

I I -
groud\%[l,1 s%m 5%@?(:1&%1[ ¥5FHyi‘ |§¥ L&?ﬁgg@u‘%?ldlmet a/lbutyl 2
methygpentyl 3- tr’retlaaﬂpemylsssormwl esm:bbly’(yblh@ré-buw of Girt-pendyll kAlkyl or

alkylQS GEDUB By 1 S OE0Y 3P Hatet)~ RRpalbrrhaFs or more, e.q.

alkyl g%ﬁkl rhi} 88 fRibriatdd, (e% wﬁlabhuh@eﬁ%mmomﬁbgeua@d alkyl

mbered ring 1s forned together wth car bon
groupst anesCEpandxyldet Fat O1F areChpt acH2dCo)2- Kbr e preferred
substituents for (C6- Cl0)aryl are hal ogen, CN,
phenyl , O phenyl, NHC(O-(Cl-C4)al kyl especially

N e e

meth@sbeateriyl,y3-Brethid: 2-802—}rNI 5-heganyl Gt -1C3-penkadiemg peci al / y
S02- CH3 or S02- CF3 or $02- N=CH N[ ( C1- C4) al kyl ] 2

especially S02-N=CH N (CH3)2. In nonosubstituted
I t €
Al g e Sy Lty SRV RSP Sz byt
the 3-position and the 4-position being preferred. If
Hal a Egsngf %rou cargles t wo ubstltuents t hey can be
aloger ieay ' fYRC 3! ?)osntl on, 2,5-position,
2, 6-position, 3,4-position or 3,5- p03|tion. I n phenyl
groups carrying three substituents the substituents
(C3- (é@)ny@@alkabgms|afez:yshmaldwtgtqm containgigpdist t9.&h,7 or 8 ring
osition, 2 4,5-position, 2,4 6-position, or
carbosz 3195'15;) eYppropsl, ehBioRH B ecxicnaringn exdiohe R O GYeigoctyl, which

can dEHY Isug sl i5e Qﬂafo?§8ﬂf§h A2 ABAbIE Bdhﬂsv(ﬁhg?ﬁjrated cycloalkyl
groups derived from nyl groups, i.e. phenylene
groupa)iliga, imrethplm,saymkipantemi asrcyclohexenyl can be bonded via any carbon

atom.

A (Cg-C1p)aryl 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, tetrahydronaphthyl, alpha- or beta-tetralon-, indanyl- or indan-1-on-yl group.
A preferred (Cg-C1g)aryl group is phenyl.
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substituted 1, 2-phenyl ene, 1, 3-phenyl ene or

1, 4- phenyl ene. The above statenents also
waeoeosespendi ngly apply to the aryl subgroup i nPCT/EP2007/011163

aryl al kyl ene groups. Exanples of aryl al kyl ene groups

whi ch can al so be unsubstituted or substituted in the

aryl subgroup WD 2008/ 07755@B3CT/ EP2007/ 011163 36 as

well as in the al kyl ene subgroup, are benzyl,

1- phenyl et hyl ene, 2-phenyl et hyl ene, 3-

A (C@?BW%Wbﬁﬂgrouﬁrﬁaﬁﬁy|abeMbEBﬁ‘b|cycllc ring system in which one or
hyl - 3- phenyl - propyl ene. Preferred substituents

more fcerbdr@toﬁié)a:mberrepmbwbygomm ps nore hefdroafgrak lsyich as, for example
(CL-C4) al kyl,  (CL-C4) al kyI ene- phenyl hal ogen,
1,20 éln'@%'l‘ @W’Eﬁe oF Eexyagnatems, 1qr @S@N)%@F@r%cﬁ%ﬁ?/'ﬂat'ons of

arer A AU o 3 BN prors,

example ¢iCiheCA)mdsitidn, 26pd<ition;&)-pbEiibn, #glosdrm, 5-position, 6-position, 7-

posites’ é&?&%‘@ WA g?t?u':'%.‘owsé b @) ARt [= heteroaryl
arours! §F |2 iy oRPh g Matg R W h the )

carbon atons the oxygen atorrs are attached to. Mre
preferred substituents for (C5- ClO) heterocycly

Sunta@led@@CaoHle(t@Pchybgmp inpkdearidityl prvasimy!, bapzmidazolyl,
h |

vencalSalbSTHAo gpger)ﬁwzaéa?fawnyﬁms TSpRaeal e

benztﬁizg %@tﬂiolylléeﬂﬂ%tr%% QS%rHe(?leothlazoly’

tuents of (C6-CI )ary ) het erocycl
carbagotyﬂ;ptangrb:a:zoMrn:arbemw Mamwqueaeomwamdnphraﬂeﬂhiwmohzmyl
ons

qu'"°éﬂ@% %@“H%‘&@?Y'?‘H"Mé ¢hf %}Vgﬁkﬁ?meﬁ%ﬁw ﬁ'"”°"”y'
decaﬁﬁﬁb&mﬁbﬁn)ﬂ' 2|q 6H=J185 odittfaing, BYBERIFOFS 2 F- b{vfé@rafh%fﬁfh@n furyl,

ei r pharmaceutically acceptable salts
furazamd/ Immpmﬂrph@hrwdirhgnopl@erars@ylagmdpnghmﬁxleLmldaaolmw,dmldazolyl

BFAGE TRV, 15380, RERIPRIBER S, sgptyoman

isoindz2olys, igdimdelinlhgbindolpdisbygmoliay! (beazipiiddzsiyi) Oleothbézolyl
pharmaceuticals for the treatnent and/or prevention of

Isoxaaolyba@,@ghag@dcnaw@aymwl ORFﬁﬁw@F‘h'ﬁ@@U'QﬁUMr oxgdarplyhde?. 3-
oxadng‘%-‘glg pﬁ e 49&&%?5%1% 2,58k '{‘3'4 Sgédls% N Xazolidinyl,

'ase, 1.¢€ rea rfen’t vent I on
oxazcﬂtll byazolidimg] p)ynqumwmtmr}anthwqheylt phenanthrolmyl,anhenazmyl

ert nsi on, reti nopat an | aucoma peri eral. .
phengi VM. SherOxREEHhdensiazmb At alag Yl Apaseeinys ieridinyl
P r n
prolirl 8y " AGBby SAFARA WyBoRi), i S83in My Rdalnyl pyrazol,

pyridaﬁlsxdasmomdcwwrdooxezglas pyiideimidaZoies) mmiaﬂmamlagepyndmyl
idliver,~)iver failur

pyricy|cRyBiRAy YTl By ralsShzstaY b i sgtphyarofurany!,
tetrarpgmi?w@hbw,i RfrahYd s inolMyd 6H-abE bithiddRRHyP RAldZ0RE, 1,2,3-
thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 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-Cqg)heterocyclyl residues can occur on free carbon atoms or on

nitrogen atoms.
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failure, fibroid kidney, renal gl omerul osclerosis,
organ hypertrophy, asthma, chronic W 2008/ 077550
wEOBAaPAESO7/ 011163 37 obstructive pul nbnary dPGHEB®07/011163
(COPD), adult respiratory distress syndrone,
thronbotic disorders, stroke, cerebral vasospasm
cerebral ischemi a, pain, e.g4 neuropathic pain,
neuronal degeneration, spinal cord injury, Al zheiner's
di sease, premature birth, erectile dysfunction,
PrefefBd @ahiffles b8 {0HC d)néteraémyuregraheé%e PyradiAL pyriicyl 5
hypertrophy, diabetes and conplications of diabetes,
ynmm;ﬂb@}'namtwnﬂommw portolidiagk piperazingh pipesidinyl, thienyl,
at heroscl erosi s, inf aut oi mune di seases,
benzofupyd qU'B@H’H&ﬂﬁirﬁﬁo%éﬂd é@a%ﬁY leoporosi's, infection of
di gestive tracts with bacteri a, sepsis, cancer
devel opnent and progression, e.g. cancers of the

(Ce-Mrppat and ¢CgrC 1 prheseracyclyl grmupsiare unsubstitutediot, uihnptasiated
their netastases. 10 The present invention furthernore
otherwiseasubstitutgshenerat mare dimes rnsptarably ene todhree times, by suitable

aroBIRAEBE S SORTEI HRE R NERTN, B Gl 1 Colaer,

e éﬁaﬂ'éo%zﬂgr@pacz@%%z%w@g@gﬁapo BEeFIafy, coNlCr-
Ce)alﬁyl ya?&l%amw(mace Jdieg! {y- Slky@%eo#ﬁ(eqraé)%lkylene-

or vehicl'esY and/or additives

NHo, %wweﬂntwéne mﬁ(O@Ih@Br@mﬁU(@?@eﬁ)al‘ké‘lénbeNR@m@gﬁlwl}%d

orally, for exanple n the formof pills lets

(Co-Omalieayk (Chd)allynyt @(€4-Cglalllet, 0O-UIAE £€6)alayld POgH2, SO3H,
soft gelatin capsules, solutions, syrups, emnulsions,
SOz- Nh@é@zNHéCmC@)eﬂwto?bOaN{(ﬁﬂrgs)almm nSs(CnaCS):aikyl:ﬁD (Cq-

can so be carried oqut rectally, for exanple

C6)a||(Y1| 55& f%ﬁgﬁﬁfi'kyhﬁggﬂ'&k'ég (CarCelalivigi eral Iy, for

cnHiTTER Stan A C et B eTalkitie i Qg et

ions, mcrocapsules, inplants or rods,
NH-CBI SRRk i i

usly or topically, for exanple in the

NH- 86’4’1@? %'“‘/P‘S“ﬂi'exai%ét‘tﬁ@%ﬁw y @gf{@i wgpefe'?ocyclyl N(C1-

Ce)alRPSGIORRE ALK)akyl, NIE PERIARASHO)BRUC picifaNal | ons

according to thé inventron are prepared In a nmanner

N(C1 ko@arkyhe(OyNaqe £@gjdikyd], to one skilled in the art,

phar maceutical |y acceptable inert inorganic and/or

(Ce-Organyl,dCrle)akylenbgCanCep)aml O (Cadiijg)ands bei ng used
in addition to the conpound(s) of the fornula (1)

O-(C ufigs)akylene-(Gar€inn)ayh4Esee eoxhetenocycld cept abl e sal ts

(C1-Gap R enent g 0) bl o P -G asplkdPReCa-C T Opheterdeycly],

wherein the (Cg-C1g)ary! or (Cs5-C1g)heterocyclyl may be substituted one to 3 times
by a group independently selected from halogen, OH, NO5, CN, O-(C1-Cg)alkyl, (C1-
Cg)alkyl, NHo, NH(C1-Cg)alkyl, N[(C 1-Cg)alkyllp, SO2CH3, COOH, C(0)O-(C1-
Cg)alkyl, CONHo, (C1-Cg)alkylene-O-(C1-Cg)alkyl, (C1-Cg)alkylene-O-(Cg-C1g)aryl,
O-(C1-Cg)alkylene-(Cg-C1q)aryl; or wherein (Cg-C1p)aryl is vicinally substituted by a
O-(C1-C4)alkylene-O group whereby a 5-8-membered ring is formed together with the

carbon atoms the oxygen atoms are attached to. Aryl or heterocyclyl substituents of
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gelatin capsules it is possible to use, for exanple,

| act ose, corn starch or derivatives thereof, talc,
wat@anissaci d or its salts, etc. Carrier substBOT/EB200DD011163

soft gelatin capsul es WO 2008/ 077550 PCT/ EP2007/ 011163

38 and suppositories are, for exanple, fats, waxes,

sem solid and |iquid polyols3dnatural or hardened

oils, etc. Suitable carrier substances for the

production of solutions, for exanple injection

(Ce- @fa)aﬁyll ang. (C%EC?6)@1@Hoéygvﬁg|@up§}fh§@ﬁoﬁbé furtisr QEBtiRited by an

sal al coho gl ycerol, polyols, sucrose,
aryl or hetyrbcmamnt@hmg)gsreupveget able oils, etc. Suitable 5

Prefefipd SURSHUBRE T dCBcs BOITHATOUBR 21e)Gia 55 4T61 by GGt A aTky!,
O-phesifis feaG(RICHCH E o Ba el @@@f@?ﬁ%ﬁ T3KIpkERdeh, Noo,
SO SR {GH AR RN AN C GBI, NH-802-(C1-
CaralR NN COIITC Ay, (Ca TR ok POIGH Rl OFe
C(O)Nﬂbg >R, CONBEC RIS, COINHE IRCTEEAAYAS) (C1-

prepa normally is from about to about

C4)amjaener(e:%ecq1§)aryrt nbaraibate (036t-©1meltmEWberfurthénsubstrtuted one to
dition to the active ingredients of the formula (I)

three dumﬂso iprefeeably pinae by ¢0Y iCplalky!, (Ecic€plalbylenedD(€1«bg)alkyl,
carrier substances, the pharmaceutical preparations

(Co-Cerpiaryl ©-tomGa)alkyhiCerC maela@rdnay\b@sw@luéﬂy aybstft@ted by a
exanple, fillers, disinte ants bi nders,. | ubric

O- (Cyﬁ@alﬁgl’e&r&eqtggougtv\g@rep!@ r@ﬁmbgreqi &ng is formed. together with the

sweet ener

carboll GRS D ST SEn AR B ATE as‘rmhsﬁrrpé & préseRedulSuents for (Ce-
c104f} 4 'f‘aﬁegrﬁé’&&oPhéﬁ?eﬁ-ﬁé‘gﬁﬂéﬁé% D LMD SRy
NH-CRORICHS, GEFCH- B0 aRY! Sed<tiilh g () ‘#&‘:Z@ a‘?*’%" K Bspedally CH

or CF3N€)-(C PITY) RGP pécaly ORCFRP 5T -RIHAISOo- (tq @@mwespecuauy

phar rmaceut’i cal  preparat i on contai ns two or nor
SOy c: OIUS@SZI ©F3tdrfé5® NeCH-N|(T 1t0g)atiolilpcdspetially S(DQ N=CH-
1vid corrpoun s can aimat a specific overall
N[(Cl-|b$1)Qr macol ogi cal profile of the pharmaceuti cal
preparation. For exanple, a highly potent conpound
with a shorter duration of action may be conbi ned

. _ - . J T B

i oo A5G 200 ST A Sl 59 838 e Bosition. the

3-positidrsbi theenposition! withaheBepositow tindtthe 4f-pmsmd>mbéln)g preferred Ifa
allows a great deal of control over the biagl ogl cal and

phenyjigreie &am@m%ﬁubﬁrteg@r& they ean Pﬁéocas%am%&s @F{HOR ngyd-position,
25PN o RIS SRS 10 ERERgHICRRg cgyving three
substithentsdhengubsti tlu)entﬁodm be lotatepha2n® depdsitoar, 12y3,5-position, 2,3,6-
positigpcg4 g%'o(selt%%l 5 4 6tpreeS|tE)¢1aE)n%?4e,gtposatl rPr eparations can

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
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30 contain one or nore other therapeutically or

prophyl actically active ingredients. WO 2008/ 077550
weIBAPESO7/ 011163 39 When using the conpoundBCDEP100E011163

formula (1) the dose can vary within wde limts and,

as is customary and is known to the physician, is to

be suited to the individual 3&onditions in each

i ndi vi dual case. It depends, for exanple, on the

speci fic conmpound enployed, on the nature and

as weﬂeééeihlthé W |érk@sdb§:%@‘§>eat@bbﬁzwqewyleiméhé 2Hengrthylene, 3-

the schedul e of adm nistration, or on et her an
phensdnrwleme drphenyibutyleme; ilgnethylBrrhend-prepylanet her
prophylaxis is carried out. An appropriate dosage can
be established using clinical approaches well known

Prefeirgdisu@stit@inefordCl-C | §) retarocetlyl groeipdaireyCqosg)dliy,

achieving the desired results 1n an adult wei ghing

O-(C pBayalkyls (B ¢-C g afkyteneapbenylOh8ibgen, (@W)aﬂs@[emg@l(gh -Cg)alkyl,
preferably fromabout 0.1 to about 50 ngy/Kk
(Cs- Cﬁaﬁlnmemcanclyﬂ,r 6- @u?»aikylﬁoeo\l[iCn cca)zaﬂwtl]zlor ég@o)gm, wherein the

each case in per of bod ht). The dai dose
(Co-Canpvarybay ke Asthersubetiuted BYAE 1 et Qe ot oIyl Ralogen.
(C1- qﬁ%i'gvéne- Bucesaikd 8-l 5l e Cagia aniey Bpaicinaly

s 7. SEFSSE B PSS R B
togett‘i’{}’rJ W%%ﬂ%?aﬂb?ﬂ)ﬁggﬁ% @ggﬁtﬁgﬁwwrﬁeastf%ﬁeaqu%?@Eréﬁerred

as synt I nterned

substitaentstier (€ sEapRbetenoyiclyd igneups arg L@y alkyl, patdgerudrmphenyl,
of other pharmaceutical active ingredients, which are

whereib i phehy maw petfogheo apbstitdtedosne tethree times, prefesably once, by
a f substituents or
halogﬁBd{EH 435'&‘%' @k?ﬁgﬂgﬁ groups. 20 In general,

protective groups that may still be present in the
products obtained in the coupling reaction are then

The geeeralethdoyreféraedi subistituentsdofr (€%-Chp)arpikamp(@5-C 1g)heterocyclyl
tert-butyl protecting groups, in particular a

groupsenay betawbiaetovith ther gemerahaod prefesregrdafiitiansnoffRq niR2, R3, R4,
of an _am no group, can be deprotected, i. e. converted

Rs5, Renfy, g N ABdds asigeseibedabpvat ment wi t h
trifluoroacetic acid. As al ready explained, after the
coupling reaction also functional groups can be

The p9§§l§‘r¥t%\?é’ntfdr\°l'ﬁb?éfbf=@9|s% RIfEL S e asr%eﬁndé Bf &fédfotrwma (1) and/or

conversion Into a p armaceut i cal y accept abl e sal

their minarmqnemxticaky atcaptablemaliscar/or their prodmgeabr(usp asan

onarrh SRS e el R B g S Bl 0
and/ofr #héTHpRafrhacdlitically acceptable salts and/or their prodrugs for the production
of pharmaceuticals for the treatment and/or prevention of diseases associated with
Rho-kinase and/or Rho-kinase mediated phosphorylation of myosin light chain
phosphatase, i.e. for the treatment and/or prevention of hypertension, pulmonary
hypertension, ocular hypertension, retinopathy, and glaucoma, peripheral circulatory
disorder, peripheral arterial occlusive disease (PAOD), coronary heart disease, angina
pectoris, heart hypertrophy, heart failure, ischemic diseases, ischemic organ failure
(end organ damage), fibroid lung, fibroid liver, liver failure, nephropathy, including
hypertension-induced, non-hypertension-induced, and diabetic nephropathies, renal

failure, fibroid kidney, renal glomerulosclerosis, organ hypertrophy, asthma, chronic
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30 internediate is worked up and, if desired, the
product is then purified by customary processes known
W@ eooglonzseo skilled in the art. For exanple, a PCT/EP2007/011163
synt hesi zed conmpound can be purified using well known
met hods such as crystallization, chromatography or WO
2008/ 077550 PCT/ EP2007/ 0111637 40 reverse phase- hi gh
performance |iquid chromatography (RP-HPLC) or other
nmet hods of separation based, for exanple, on the
obstr@ét% pLAfhha ey Qifseb!éé (COw), &dult reépirdtery igfirees8¢ndrome,
Simlarly, well known net hods such as ‘am no acid
thrombetjo sirnsdersasiyeke, cerrral varogpasmnserebfldsehnmia;: Pajnve) 9.
d
neurch AR Balfh *uLtnl BT RLI, il SBRTRRR ABheimet §isease.

prematyné b, zeectile aysfuneatioa! gndderingd dMKfGnct'Brs aftetibsulenssis, prostatic
|% eneral schenmes illustrate some of the possible ways
hyperirgphy cdiabetassangl Fampisationy,ef digbetes: matabeliq %@%@@@emood

vess%?%&?ﬁ@@i @Q@%&ro@wﬁ ryl n?étlﬁ)ﬁ‘;hl'ftowhn{u'g'e dlfé%bes': AﬁDﬁ
osteopathysychGis 68eopwvjodis,infectioR d‘ﬂldlgéétl@e tracts wnth bacteria, sepsis,

cancer development and progression, e.g. cancers of the breast, colon, prostate,

.ovaries, brain and lung and their metastases.

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

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

The pharmaceuticals can be administered orally, for example in the form of pills,
tablets, lacquered tablets, coated tablets, granules, hard and soft gelatin capsules,
solutions, syrups, emulsions, suspensions or aerosol mixtures. Administration,
however, can also be carried out rectally, for example in the form of suppositories, or
parenterally, for example intravenously, intramuscularly or subcutaneously, in the form
of injection solutions or infusion solutions, microcapsules, implants or rods, or
percutaneously or topically, for example in the form of ointments, solutions or tinctures,

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

The pharmaceutical preparations according to the invention are prepared in a manner
known per se and familiar to one skilled in the art, pharmaceutically acceptable inert
inorganic and/or organic carrier substances and/or additives being used in addition to
the compound(s) of the formula (1) and/or its (their) pharmaceutically acceptable salts
and/or its (their) prodrugs. For the production of pills, tablets, coated tablets and hard
gelatin capsules it is possible to use, for example, lactose, corn starch or derivatives

thereof, talc, stearic acid or its salts, etc. Carrier substances for soft gelatin capsules
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(vii) 10 Schenme 1: A suitably substituted al dehyde,
for exanple substituted by X or Y being independently
WO e@ai0gmsh ot her hydrogen, al kyl, al koxy or haP¢TEP2007/011163

attached in a suitable position, can be reacted with

a suitable compound such as for exanple an actal of 15

am noacet al dehyde for exanpl®in a solvent |ike THF,

chl orof orm or tol uene under acid catalysis by tol uene

sul fonic acid or another appropriate acid to give

and slupfﬁbgltdmes)andﬁﬁireéxamﬂe A8, \haxésofseirrﬂ%lﬁﬂéﬁd gtiidypolgols, natural or

which in turn can be cy cli zed di fferent
hardqmd?/fa&s eteo Sqﬁf@bi%%ﬂﬁ'ﬁﬁéppﬁ@neﬁﬁ 9. thecnroeuat«ﬁﬂ af s¢jptions, for
examggélqwgé‘ﬁtﬁi)ﬂ%l@t orlsS B %{ éml.g% Eﬁg B §2|lu?>fs e i %ﬁ%@e L&4tet, saline,

ke titanl’um ori er rous

alcohals giytiensh balyotﬂaesu&ﬁséOBﬁr/e@t?sl’t@ii @GEbEé’Z\EEg"é’t@BJMﬁB ett:l Suitable
etc, at tenperatures rang from a’olent to 100
carrieg,pUpgHNCER 4ot MCTPRRRRLISS, TTRIANS G FaSs BFRITRE S XA wpolymers of

glycogg'?g@;bm Iggtlé'é'cbah*h% ﬁt?éer‘Fdhe tl@SﬁWé bidtRorsasbn élyocrontaln about

converting t am ne FRto an an
0.5 tosabhqit@a4 e wWieyght exdi the oqmmotulmda of dihe &drhreulal) éand/or their

oharr S Ay SRS B SR b S, S amaut of e ctive
mgreJnEﬁt bﬁ%\“oﬂﬁhla‘"@) ér‘\d/b} ith %@F%a@éﬁhéé?@rh&%pﬁémé’ 8ait§ Ankfor its
he correspondi ng oxi de (iv) by action of

prodrgg'summeeplm&mmmeu&léabty@paratiq@ meronallyds fioen abputeO 5 to about 1000

ma. Pkl SBBEL 20 S8R Polimdar o o. “he Noxi de (iv)

can then be converted into the 1-chl oro-i soqui noline
derivative (v) reactin with a reagent |ike

In adgitien éﬁ@aeagtwwg&fﬂlentsﬁ@f t%ﬁ fermuylar (hand/pr Bediphargaceutically
acce@EB%D {sOM €05 P@ﬁget?'hgg§ tfegﬁl(a‘#ﬁ{dcgﬁﬂbé(lj}rlééérsa‘ﬁ%@? can

eturnedmosw eriv

contaireanéiangnore additivesssuahuas afbcehmhel@fﬂhrsl idisintegrdmats pbinders,
et hanol .or benzyl cohol in resence of a
lubricapts, m@n%agenﬁsp ﬁ?%é'l?&f%rﬁ'ﬂylﬂ RaeTvRtes, swepleaers,

coIorér%V i\;orH réthaRsdr! I'flékré?gé'?% gtﬁlugﬂ'tmlr sAB&lAEEE Esolvents,

ers ternatlve e directly
solubdaevse ragets farachieving aqleipot effeoh salle rfmrvaitenng thei osmalyc pressure,

coati 356y 4t BRACEIn B W YRR bugd of e
formula Y1) leXd¥or@heir pharmaceutically acceptable salts. In case a pharmaceutical
preparation contains two or more compounds of the formula (1) the selection of the
individual compounds can aim at a specific overall pharmacological profile of the
pharmaceutical preparation. For example, a highly potent compound with a shorter
duration of action may be combined with a long-acting compound of lower potency.
The flexibility permitted with respect to the choice of substituents in the compounds of
the formula () 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 (l)
and/or its pharmaceutically acceptable salts, the pharmaceutical preparations can also

contain one or more other therapeutically or prophylactically active ingredients.
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Schenme 2 20 Alternatively isoquinolinones can be
obt ai ned by reacting suitable 3-fornylated or
WQeaBMrsSa0 f | uor obenzenes (viii), wherein z i s PGF/EP2007/011163
exanple H or alkyl like nmethyl or ethyl, wth a
reagent like triethyl phosphono acetate in the
presence of a suitable base 33ke sodium hydride to
gi ve the corresponding cinnam c acid ester, which
subsequently is cleaved by action of a suitable base

Wherl U1&ifig RBé @8 Fipdiindy &f @hé srmuia i) Whe dpde @ahdarp withh wide limits and,
l'ithrum hydroxide in a suitable solvent to deliver

as is gustamary pnd(is kpowartotthe @huélcash\ﬁatq l@@l suﬁed toéhe individual

condi V\§ ﬁ\sg:gﬂgk@%{ﬁ%ﬂ}aégl itf ?‘é‘ {éﬁ éaxg m Ng{ehgg&:lf ¢ compound

empldyRaL; ointhe Wiat liresarst gevemydﬁth@d&easet@bbetréaftéue@m the kbde and
ether, chloroform or acetone in or without th

the seheskish ebaMInEration, FEOTCWhPREsGRAGME 85 FREONIR EANdHiANHS treated
or wh?@@(;&q%?ﬁ%ﬁ{%gggs F%r{e?; %%tééﬁrgﬁ{laézd%eé rgp e 'ditdblished using

cIimc@lcdppeuachéé(well GthpWenyIthetﬂiEﬂIealcart dn pengtra| tln@"daty dose for
et e X F XX

achle%%tt&ld@swg ?Sle ;qu%e?r;(ppylt v%xghlng Fabﬂuhés)kﬂ i frfqrrp apoat 0.01to
abou qu Hc?r %, Sggéjlﬁ @fgﬁ?@gpqe%%&% nyg/kg, in pgrtlcular from about
0.1 toratzmitel® migtky, (mmac;tbd:as@r‘snbsnermgtcﬁdxmm \Melght)c dheldaily dose can
be dl\\/Mged in partlcusiar A the n’gl of tﬂg rd(r)nqnlstraﬁcl)rl§ %lf reolgati\?ely large amounts,
into several, for example 2, 3 or 4, part administrations. As usual, depending on
individual behavior it may be necessary to deviate upwards or downwards from the

daily dose indicated.

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 |, for example by

introduction of substituents 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 probedures. 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 (I) can then be carried out by known processes.

In general, a reaction mixture containing a final compound of the formula (I) or an
intermediate is worked up and, if desired, the product is then purified by customary
processes known to those skilled in the art. For example, a synthesized compound can

be purified using well known methods such as crystallization, chromatography or
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10 protecting group |ike for exanple Boc in the
presence of base such as DBU, cesium carbonate or
WG ewsomskydri de to gi ve the correspondi ng al KORFT/EP2007/011163

substituted derivatives (xi). Eventually, this

conversion can already be perforned at earlier stages

of the synthesis (e.g. by r#@cting a suitable

internediate). It is understood, that this my

require in case of unprotected isoqui nol ones
reverfé phaséiHigh parfoiRandd ﬁ@ﬂﬁ&@énﬂl@@‘ﬁﬁh?(RpﬁﬂPh@) or other methods

I soqui nol one noi ety by suitable nethods, |ike reaction
of sepanatios iasad! fpr sxpainle.erthe sizrythaygemstygdrophabieitsof the

p \A i
compllgP RERF” o) SIS 206 38 R0 KBld YA ffavsis.
NMR| IR hhée mascéperirarsetoy 80S) lkad Heousddfor ocharaateszing adéompound of
(vi), to (xi), in this particular case OQ equals H the
the inygnHeN-gr oup of such derivatives can be nodified
i ; - ' f

Isoa RS A ol BnBlIIEER 6% of SYAIIRRE il VA Rly of thelfibas. The
followang genetzt schbmestibubtate somenof thei pagsitde avaysdo access
. functionality is. sent, be reacted with suitable
isoquiNakg Lt 8P Natdshee RigseRENYFRRce of a reduc ng

agent |i ke sodi um g acehoxy borohydride, sodi um WO

2008/ 077550 PCT/ EPZOOZEOlllGS 43 bor ohydri de or

sodigum cyanobor ohydr i in a suitable solvent and in

X resence of g watef withdrawi ng a l'i ke
ecul ar sieves O Myabl e ortho s am no
up nmay have to i berated—in an in _syep like
F J/Tor exanple acidft noval of Boc- gro . rthernore
@n ami no group caan@)acyIated by reactingﬁbt with a
suitable _acid 5 chloride in the precence o% a base

like teiéthyl am ne or Huni g'sdp e or by reacting_i¥%
with a s Bycarboxylic acid™ recence of’ A
base | ik (et \y! amine of Hunig' asg and a
coupl i ngy/reéagent Pi ke EDC, PyBOP TGrU. I n case on
use of prot(g,?t ed i soqui nol ones, cleavage of the used 0Q
protection groups is required to |iverate the desired i
I soqui nolone (xii). This liberation, |however, can be
10 perforned before or after thexreductive am nation
step, depending on the nature &k o
ket one and the protection group
derivatives like (xii) can be obt}# A free bases
or as various salts like for exdnple jydrochlorides,
hydr obrom des, phosphates, trifluorggcetates, sulfates
or fumarates. The salts obtained can be converted
Schem& b the corresponding free base by 15 either
subjecting themto ion exchange chromat ography or for
exanpl e by al kali ne aqgueous treatnent and subsequent
A suibly subdtintedi didelydd, a0t examprdubssitlted s or Kebding independently
exanple nethyl tert. butyl ether, chloroform_ ethyl .
from gagh gtr@r&ydr(yﬁﬂ, @d}%o@lkg)xy or halide attached in a suitable’position, can

N

oqui nol one

be reacted with a suitable compound such as for example an actal of
aminoacetaldehyde for example in a solvent like THF, chloroform or toluene under acid
catalysis by toluene sulfonic acid or another appropriate acid to give imine (ii) wherein
Q’ can be for instance methyl or ethyl, which in turn can be cyclized by different
methods to the isoquinoline (iif). For example this can be done by Lewis acid catalysis

by suitable Lewis acids like titanium tetrachloride, ferrous halides, aluminium halides
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di chl oronet hane m xtures and subsequent evaporation to
dryness. 20 The general nethods for the preparation of
WO 28071380 i ne derivatives as descri bed above BREHEPR2907/011163
readi |y adapted to the preparation of the conpounds of
the formula (1). In the follow ng exanples the
preparation of the conmpound#iof the present invention
is outlined in nore detail. 25 Accordingly, the
foll owi ng exanples are part of and intended to
|’ i t
etc. ot emficroflrBs P g o gt 1o 0 B & B ooy g thefimire to the
correspaelirgbiné by akties of almiitable wwduging agent likessddiue borohydride,
ments of this invention are. jncluded within the
converfGA BaR Bo AR STRITET R KAl pstitble acid

chlor%gg%%ﬁﬁéguﬁ éﬁ? ZQIWH fblﬂa%ﬁgoq&ﬁollﬁ@w%tlén of an appropnate

tati onary phase: MC Jsphere 33 x
lewis Aci+Thessequiroline-ti) ltsedf w/thembescww‘(e@ m th)e QQﬁrespondlng N-

oxito 5B St S el by SR v

perbeﬁ%%é?@%r bitfers a'ﬁ?&)nﬁ t@ Yatlié\or elédatéd tampertature. The N-oxide
5(2.5 mn) to 95:5(3 mn) Flowl mJnn Method

(iv) C%ﬂ&nahe epnvertashinie thechichione-isepuispinederivatyexy) J@yzeactmg it
G adi e 6 LF

with o3l oting S B el T
pentabhlobidat Thadeyivaties /) dapl th¥Mbeltphed mt6%ux¢aﬁle11 -alkoxy-derivatives

G adient: G ad ACN+O. 08% FA H20+0. 1 P ng)c A? ﬂ?
by reapting it withvarioys gahale QsRithlike egaampl \‘ﬁas?y or benzyl alcohol in
the presence of a suitable base like sodium hydride and in a suitable solvent like
dimethyl formamide, dimethyl acetamide or others. Alternatively (v) can be directly
converted into the isoquinolinone derivative (vii) by reacting it with a reagent like

ammonium acetate.

. X - X Z\ o i X z
z OoH X
NH
Y viii Yo Y b

Scheme 2

Alternatively isoquinolinones can be obtained by reacting suitable 3-formylated or
acylated fluorobenzenes (viii), wherein z is for example H or alkyl like methyl or ethyl,
with a reagent like triethyl phosphono acetate in the presence of a suitable base like
sodium hydride to give the corresponding cinnamic acid ester, which subsequently is
cleaved by action of a suitable base like potassium hydroxide, sodium hydroxide or
lithium hydroxide in a suitable solvent to deliver acid (ix). (ix) can then be converted in

the corresponding acid chloride by well known methods, which can be transferred into

. the acid azide by reaction with sodium azide in a suitable solvent like ether, chloroform

or acetone in or without the presence of water. The corresponding azide then can be
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Flow 1.3 nUmn 25 Method E: Stationary phase: Col YMC
Jsphere 33 x 2 Gradient: ACN+0, 05% TFA : H20+0. 05% TFA
wWG2@300758 n) to 95:5(2.5 mn) to 95:5(3.2 m n)PCBEPHOTN1163
1.3 mmin Method F: WD 2008/ 077550 PCT/ EP2007/011163
45 Stationary phase: Col YMC-Pack Pro C18 RS 33 x 2.1
Gradient: Grad ACN+0.1 % FA 42H20+0.1 %A (Formic
Acid) 5:95(0mn) to 95:5(2.5mn) to 95:5(3m n) Flow
1.3 mmin 5
convertddingd Psogyﬁddlmbﬁeqﬁﬁsy readtihgdt M aslihape-iNett)ikani ne
_ (1%[2\ Cl 100 g (0.63 mol) of
diphepythgtbape oridipriiethen ahsdiéalea dempeeatdiessol ved in 300
m of toluene and 66.3 g (0.63 nol) of
am noacet al dehyd- di net hyl acetal were added at room 10
Xenperature. After adding 12.0 g (0.06 nol)
[ esul foni¢g aci d nof\ohydrate, the reaction was
X for 3 h lout i

d wat er. ™MFhe aqu
_ )| yiene. The conbi nedy
orga c layers are dried with MSO4 and evaporat ed.
The obtained imne-intermedi®te is dissolved 15
directly in 300 nL of ethangl and 11.93 g (0.32 nol)
of sodi um borohydride were vyadded in snall portions.
After stirring overnight, }J0 nL of acetic acid were

added and the s en s xenoved i. vac. The residue
was di ssol ved PN_di£hl of orgt hayte and  washed twi ce
with water. After(Mfying

hSG¥H and evapor ati on of
the solvent, 147.0 g of cyude p oduct were obtai ned
as a yellow oil, which was used ov t hout further 20
purification. Rt = 0.81 mn (Mgjhod C). Detected mass:
248.2 (MrH+).  N-(3-Chl oro-4-fluoro-benzyl)-N(2,2-d
i met hoxy- et hyl) - 4- net hyl - benzene- sul f onam de

sol ut PSns are extracted wth tg

(xii)

Scheme 3:

The above obtained 6-Fluoro-isoquinolones, for example (vi), can be reacted with
suitable P substituted amino alcohols wherein P is for example hydrogen, alkyl or a
protecting group like for example Boc in the presence of base such as DBU, cesium
carbonate or sodium hydride to give the corresponding alkoxy substituted derivatives
(xi). Eventually, this conversion can already be performed at earlier stages of the
synthesis (e.g. by reacting a suitable intermediate). It is understood, that this may
require in case of unprotected isoquinolones protection on the nitrogen or oxygen of
the isoquinolone moiety by suitable methods, like reaction with suitably substituted
alkyl or benzyl halides in the presence of base. Isoquinoline derivatives can be
obtained by employing fluoro isoquinolines like (jii) in the reaction as described for the
conversion of (vi) to (xi), in this particular case OQ equals H. the amino group of such
derivatives can be modified accordingly to procedures described hereafter.

The products like (xi) obtained via this method can then either be liberated or, if a
suitable amino functionality is present, be reacted with suitable aldehydes or ketones

in the presence of a reducing agent like sodium triacetoxy borohydride, sodium
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(2) O FO C NO O WO 2008/ 077550 PCT/ EP2007/011163
46 147.0 ¢

W@ 2008l 58®@- 4- f | uor o- benzyl ) - (2, 2- di net hoxy- et hpCI/ER20OTI@11163
(1, crude product) were dissolved in 540 m of
di chl or onet hane/ pyri di ne (8:%%. At 0 C a solution of
145.8 g (1.04 nol) p-toluengsul fonylchloride in 200
m of dichl oronethane was added. After 5 h at room
tenperature additional 20 ml of pyridine, 29.16 g

boroHydride df@o)duﬁn@bh@ﬂ@r HUER 4l SilHabld §6iveRtamd in the presence of a
catal yti c anmount of P were added. The sol ution was

waterswitfncﬂr@wng\ageablmet melrguiansieveser a syitable emthmester! Tiiis@mino

groug R{aéﬁ e todfs {‘%%ﬁih%ﬁg% it i s o aljeéi BB asidp renoval of Boc-

grou;ﬂ\/lﬁlamhermoaeidﬂcénand grbap oﬁh)ﬁeuawlm B fgdctiflg it with a smtable acid
verni ght. For work he sol uti on was washed tw c

Ch|0rlﬂptlﬂ tlze Nre;q@nceaqf@ Ipwq; gkq\,trtqth)glearumgtcgd-lumg s base or by reacting it
with Wg@g E ac-Ehﬁ\ tﬂ%%ﬁb@n+@¥?? b‘é@é Ilgé'tﬁgth‘Matrﬂlne ot Huinig’s

porate I na

base ehdcmammgrrma’e,ag(ehewtaEEY(EtFmBOEmHD“éU4 1) gave 155 g

In ca%\@{ Hgﬁ%@rot%pgp gcg%ﬂpg@g%s?,gllglaggvg? g% @j@eu§ed pro%gctlon groups is
requu%oqal Iﬁfe‘?:rlgé tE%%s‘i’reH%Q&?lgﬂgilﬁJg%gﬁ d)ggh'lzs Ilt;éa%n %@VGI‘ can be
perfocmeﬁ Ibefmﬂaitm the dedustyesarmination step, dapemdingvon lthe nature of the

used %Eﬁel?y G Stl rrSthe prottelg{lgn Sélflglf)peﬂgéém a solution of
Isoquirtbiode @Bh%tﬁre% IfHe%tnpcm B2)d0taiNelZas2ied HBLBOBY 28 VaYibl:s sl like

hyl - benzene-sul fonam de (2) was added and
for exmnmla thydieehletides, dydeebrooudes.qrnsphatase tmfb:oreacetat\fsr, sulfates or

fumal . HE s QY Sin, o KB EEh (R PUERIERE AR Tres, pase by

eitheeslugettingthase to\Rh exdhangeashrbmiatégraphi or for example by alkaline
di chl oronet hane. The conbi ned organic |ayers_ were
aqueqps Heatrpemicand pubsequentigxtfagtien w%m ble orgamc solvents like for

t [ e The

cra PR LD ot i iy R AR o
dichlarbrthd g ndxtoyeq arg sabséqudntl evapetation tb: dryneséi ch gave
61.3 g of the title 25 conpound. Rt = 0.73 mn (Method

B). Detected nass: 182.1 (M-H+).
The general methods for the preparation of isoquinoline derivatives as described

above can be readily adapted to the preparation of the compounds of the formula (1). In
the following examples the preparation of the compounds of the present invention is

outlined in more detail.

Accordingly, the following examples are part of and intended to illustrate but not to limit

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

various embodiments of this invention are included within the invention disclosed

herein.

LC/MS-Methods:
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7-Chl oro-6-fluoro-isoquinoline 2-oxide (4 F C \ N/
| ~ CO WD 2008/ 077550 PCT/ EP2007/011163 47 25 g
WO 2®3/07758001 ) of 7- Chl oro-6-fl uoro-i soqui nol i NRCT/BP2007/011163

were in dissolved in 500 mM of dichloronethane. At

roomtenperature 50.9 g (206.5 nmol) of

3- Chl or o- benzene- carboperox c acid (70 %9 were added

and the m xture was stirred at room tenperature until

conpl ete conversion is achieved. For workup, the

precipitate was 5 filtered off and washed with

di chl oronet hane. The filtrate was washed twice with
MethothACOB- sol uti on. The | ayers were separated and the

. aqueous_phase wa c i Wi th
Stat'o&%%f’ﬁ?%ﬁet hane. %ﬂig“@@gféﬁﬁc?’ép#%?e were dried with
GradibBfO4 and  evaponge€0,0506 TFA ORI@I+NeB5IHITIFA nat er i al

(18.4 g) was used without further purification. )Rt =
n

0.87 mi n (Met hod 5%§3(0meirgde 89 Hakmin)dg 99:5604 M
(MtH+) . 10 1, 7- Di1-rg fro- 6-fl uoro-isoquinoline (5 F I
N O d 2.6 g (12.0 mmol) of

7- Chl oro-6-fl uoro-isoquinoline 2-oxide (4) were heated
in 40 mM of POCI3 at reflux for 4 h. After .the
Methed Bi ure has cool ed down to roomtenperature, it was 15

: ice. T 0 [ was extracted

Staﬂoiﬁ%%éﬁtalé’%es with |lw§rm§ﬁ%§gﬁme conbi ned
Gradiengjani ¢ | ayer s weYGN 0,060 WiFth: NgS@40 5F6 d¥réporated to

ield 2.91 ot titl d, i &h d
W thout fur Cher gurahi oS3 HR Sl 'l RetiRE
Flow A . Detected masg:mRARind/ 218.0 (MrH+) . 20 o

4- (1- Benzyl oxy- 7-chl or o-i soqui nol i n- 6-yl oxy) - pi peridin
e-1-carboxylic acid tert-butyl- ester (6) O ONOC N

Method C:

Flow

Stationary phase: Col YMC Jsphere ODS H80 20 x 2
Gradient: ACN : H,O + 0.05% TFA
4:96(0 min) to 95:5(2.0 min) to 95:5(2.4 min)
Flow 1 mL/min
Method D:
Stationary phase: Col YMC Jsphere 33 x 2.1
Gradient: Grad ACN+0.08% FA:H20+0.1%FA (Formic Acid)
5:95 (Omin) to 95:5 (2.5min) to 95:5 (3min)
Flow 1.3 mL/min
Method E:
Stationary phase: Col YMC Jsphere 33 x 2
Gradient: ACN+0,05% TFA : H,0+0.05% TFA
5:95(0 min) to 95:5(2.5 min) to 95:5(3.2 min)
Flow 1.3 mL/min

Method F:
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0 0289.8 ng (1.44 mmol) of
4- hydr oxy- pi peri di ne-1-carboxylic acid
WO e0B0p1ssy | - ester were dissolved in 10 M of PBCTEPINY/011163

acetam de and 57.6 ng (1.44 muol) of sodi um hydri de

25 (60% were added. The reaction m xture was stirred

at roomtenperature. After #b mnutes a solution of

310 ng (1.44 mol) of

1, 7-dichl oro-6-fluoro-isoquinoline (5 in3 m of
Staho‘i‘n'aﬁﬁbﬁﬁée acet am ¢ WadCalsedpand 1BIRS 3xk gre was

stitred at roomtenperature WO 2008/ 077550 _
Gradipair/ EP2007/ 01116&radAEN+011% FA: Ho@pOet%FAoiinosmis Haid)

Then 155.7 ng (1.4 [), 0f - l. al ) fol | owed
by 57.6 ng (1. 445%5?"05*'[0 %%gg']éﬁb@aﬁoﬁgmﬁbmre
Flow added and stirri |°|g3wﬁgm"¢ont| nued at room tenperature.

To reach conpl ete conversion, 0.5 equival ents of

benzyl al cohol and sodi um hydr| de were added twi ce,
ter AT N wor ki ng up,

FenBitTaereERRE GRS Sl el tas t aken up

in dichloronethane, washed twice with H2O, dried with

MySO4 and evaporated. Final purification was

acconpl i shed by prepBratiye HPLC ~

7- Chl or o- 6- ( pi peri di n-4 H-i@oqui nol i n- 1- one- hy

drochloride (7) O HN IINHCI O 254 ng (0.52

nmol ) of

o0 LSBT SN AN AP Bt
and 668 gf(t)w _I)?oeriﬂﬁbaéétalderﬂkj -digthylhesRe nelre raelded at room
overni he solvent was renoved i. vac. and th

temperatiBuaieRadging 1208 (16 Brbaratenesyiens aptbmonsaydiate, the
reactifeh%# ﬁ@ atefbh& B}égﬂ%ﬁtgf'l@gp@%%t@é ﬁ)?%‘l Neﬁ'\dé Eo%tlgl hWids thim cooled
yopnhi | e

ation resu t he sire
to rocrw grapechtufe ard Wa3heditwideWwith tsdtlB}ated MaHED 2dotdios: and water.

The q@%@#ﬁ%@“ﬁ %GEEPG‘S‘&%'CB&[ tEé?'Lgﬂ%o %P:Sm%‘: X%ﬁolré)gmc layers are
dried '\Aﬁwgﬁm 9nd eQQael(aze\,d 2o ogfalﬁ@@‘mfﬁﬁ Hé?nfé’l‘ﬁé’t@&’ |d'|§éolved

erivative di ssolved 1n 10
directhdidi 30 ML7df etheholednd ﬂﬂ&&gl(&&?neol)@f Sodmbowhme were
stirre

addeq T SrBl et Afie s rveiirat, "t T it Bfidikre added and

the sélbéﬁ‘t @Qg?é’motlé’d # iR ThiedsRiuelvd< di¥dBlved in dlchloromethane and
7-chl or o- 6- (pi peridin-4-y |0X%2&5|—4ISOQUIHO|IH- -one

washed twiceawith water) After doying Vol end sviaperaitpn ef the solvent,
147. OC '3* 'cpu%ee pr%tducp\?/rer}é Sgpa?ﬁ&i 45% )Hgfltow 01? WEﬁWas used WIthout further

purification. R; = 0.81 min (Method C). Detected mass: 248.2 (M+H").

N-(3-Chloro-4-fluoro-benzyl)-N-(2,2-dimethoxy-ethyl)-4-methyl-benzene-sulfonamide

(2)
O/
F
D\/ H\O/
N
Cl S
/
A0S
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25 conversion is achieved. For isolation, the solvent

was renoved i. vac. and the residue was dissolved in
walc@klogrssoret hane. The sol uti on was washed wi t hP@EER2007/011163

and dried over MS04. The obtai ned crude products

were purified by prep. HPLC. The product fractions

wer e evaporated and the resydues dissolved in 2 N HC.

In the case of Boc- protected product, the 2 N

HCl - sol utions were stirred at roomtenperature until

147.0 RS H B BRI 5 2 D ERbaT Dy pBy A b 68 product) were
d.sso|PéEF IFEE20 o /o Hickisronféthanéplyride 48113 A0 0T adelumneof 145.8 g

di ssolved in water and freeze dried to give the

(1.04 aned)i p-talueresHiionylehleideol 20m! of dmh@r@mpét@@;ﬂ@yas added. After 5 h
a oo RGNk Ao 20 AP s 2 1809001 il ibne

sulfonfichidrid204hd 8 tatdgtic afhount oODMAP Gizre dddBdOThx soIdNioTerﬁs stirred
C ca

at room teriperafure 16} 7 & and thep isTuged fsaddionad b Agsiy 5. Teis (0.15
mol) pf&@l%l‘l(s-%ulﬁr&l&é I&'é Qn? a, I)@ée?ﬁbgﬁq & Dnylﬁ\?m\%n% %géh and the
mixture was stirred overmght. For workup, the solution was washed twice with 2 N HCI
and twice with saturated NaHCOg3-solution. The organic layer was dried with MgSO4
and evaporated. Final silicagel chromatography (heptane/ethyl 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-Chloro-6-fluoro-isoquinoline (3)

F X
343.6 (2.54 mol) of AICI; were suspended in 1.1 | of dichloromethane and were stirred
for 30 min with a mechanical 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
(2) was added and the mixture 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 aqueous phase was extracted twice with dichloromethane. The combined
organic layers were washed twice with 1 N NaOH and saturated NaHCO3-solution,
dried with MgS0O4 and evaporated. The obtained crude product was purified by

silicagel chromatography (heptane/ethyl acetate 1:1), which gave 61.3 g of the title
compound. R; = 0.73 min (Method B). Detected mass: 182.1 (M+H").

7-Chloro-6-fluoro-isoquinoline 2-oxide (4)
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25 g (137.7 mmol) of 7-Chloro-6-fluoro-isoquinoline (3) were in dissolved in 500 ml of
dichloromethane. At room temperature 50.9 g (206.5 mmol) of 3-Chloro-benzene-
carboperoxoic acid (70 %) were added and the mixture was stirred at room
temperature until complete conversion is achieved. For workup, the precipitate was
filtered off and washed with dichloromethane. The filtrate was washed twice with
NaHCOs;-solution. The layers were separated and the aqueous phase was extracted
twice with dichloromethane. The organic phases were dried with MgSO,4 and
evaporated. The so obtained solid material (18.4 g) was used without further
purification. Ry = 0.87 min (Method C). Detected mass: 198.1/200.1 (M+H").

1,7-Di-chloro-6-fluoro-isoquinoline (5)
F

Cl
Cl

2.6 g (12.0 mmol) of 7-Chloro-6-fluoro-isoquinoline 2-oxide (4) were heated in 40 ml of
POCI; at reflux for 4 h. After the mixture has cooled down to room temperature, it was
poured on ice. The aqueous solution was extracted three times with dichloromethane.
The combined organic layers were dried with MgSO4 and evaporated to yield 2.91 g of
the title compound, which wés used without further purification. Ry = 2.34 min (Method
A). Detected mass: 216.0/218.0 (M+H").

4-(1-Benzyloxy-7-chloro-isoquinolin-6-yloxy)-piperidine-1-carboxylic acid tert-butyl-

ester (6)
0
>’/O\H/N cl ~N
o 6]

289.8 mg (1.44 mmol) of 4-hydroxy-piperidine-1-carboxylic acid tert-butyl-ester were
dissolved in 10 ml of dimethyl acetamide and 57.6 mg (1.44 mmol) of sodium hydride
(60%) were added. The reaction mixture was stirred at room temperature. After 30
minutes a solution of 310 mg (1.44 mmoil) of 1,7-dichloro-6-fluoro-isoquinoline (5) in 3

ml of dimethyl acetamide was added and the mixture was stirred at room temperature
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for 1 h to complete conversion. Then 155.7 mg (1.44 mmol) of benzyl alcohol followed
by 57.6 mg (1.44 mmol) of sodium hydride (60%) were added and stirring was
continued at room temperature. To reach complete conversion, 0.5 equivalents of
benzyl alcohol and sodium hydride were added twice, after 2 h and standing overnight.
For working up, the solvent was evaporated, the residue was taken up in
dichloromethane, washed twice with H,O, dried with MgSQO,4 and evaporated. Final

purification was accomplished by preparative HPLC.

7-Chloro-6-(piperidin-4-yloxy)-2H-isoquinolin-1-one-hydrochloride (7)

O/O AN
HN . I NH
Cl

HCI O
254 mg (0.52 mmol) of 4-(1-Benzyloxy-7-chloro-isoquinolin-6-yloxy)-piperidine-1-
carboxylic acid tert-butyl-ester (6) were stirred in methanol/2 N HCI (1:1) at room
temperature overnight. The solvent was removed i. vac. and the residue was purified
by preparative HPLC. The product fractions were evaporated and dissolved in 2 N HCI.
Lyophilization results in 57 mg of the desired compound. R; = 0.95 min (Method B).
Detected mass: 279.1 (M+H").

General procedure for the acylation reaction of 7-Chloro-6-(piperidin-4-yloxy)-2H-
isoquinolin-1-one (7)

0.74 mmol of the carboxylic acid derivative were dissolved in 10 ml of DMF. After
adding 0.74 mmol of triethylamine, 0.74 mmol of TOTU were added at 0 °C and the
solution was stirred at room temperature for 30 minutes. This solution was than added
to a solution of 0.74 mmol 7-chloro-6-(piperidin-4-yloxy)-2H-isoquinolin-1-one (7, free
base) in 10 ml DMF at 0 °C. Stirring is continued at room temperature until complete
conversion is achieved. For isolation, the solvent was removed i. vac. and the residue
was dissolved in dichloromethane. The solution was washed with water and dried over
MgSO,. The obtained crude products were purified by prep. HPLC. The product
fractions were evaporated and the residues dissolved in 2 N HCI. In the case of Boc-
protected product, the 2 N HCl-solutions were stirred at room temperature until

complete cleavage of the Boc-group is achieved. After evaporation of the aqueous
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solution, the compounds were dissolved in water and freeze dried to give the desired
compounds as HCl-salts.

The compounds described in the following table 1 were obtained using this general

procedure.
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775 UU @ NCNG6 -r- O( ®8&- (1) cr CL XOLOr -.
0O0Oi NL UCOQr 0. COQAO Q LmmN m+ OM

2- - M Eifr Cr)y i O UI

6-[1-(2-Amino-acetyl)-piperidin-4-yloxy]-7-chloro-2H-isoquinolin-1-one (40)

O
HN N
cl N ONH,
@)

140 mg (0.35 mmol) of 2-{2-[4-(7-Chloro-1-ox0-1,2-dihydro-isoquinolin-6-yloxy)-
piperidin-1-yl}-2-oxo-ethyl}-isoindole-1,3-dione (9) were dissolved in 5 mL of ethanol
and 30.1 mg (0.60 mmol) of hydrazine hydrate were added at room temperature. After
2 h at room temperature another 30.1 mg (0.60 mmol) of hydrazine hydrate were
added and the reaction mixture was heated to 80 °C. After 16 h, the solvent was
evaporated i. vac. and the crude product was purified by preparative HPLC.
Evaporation of the product fractions gave the desired compound as trifluoroacetate,
which was dissolved in 2 N HCI. The solvent was evaporated i. vac., the residue was
dissolved in H20. After lyophilisation, the title compound was isolated as HCl-salt. R; =
0.91 min (Method B). Detected mass: 336.1 (M+H").

[4-(7-Chloro-1-oxo0-1,2-dihydro-isoquinolin-6-yloxy)-piperidin-1-yl}-acetic acid ethyl

ester (41)
N
O

1.5 g (5.38 mmol) of 7-Chloro-6-(piperidin-4-yloxy)-2H-isoquinolin-1-one (7, free base)
were dissolved in 100 mL of methanol. At room temperature, 1.09 g (10.8 mmol) of
triethylamine, 3.23 g (563.8 mmol) of acetic acid, 7.63 g (33.6 mmol) of glyoxylic acid
ethyl ester and molecular sieves (4 A) were added, followed by 253.6 mg (4.04 mmol)
of sodium cyanoborohydride. After stirring for 2 h at room temperature, the reaction
mixture was filtered and the filtrate was evaporated i. vac. The residue was dissolved

in dichloromethane and washed with 1 N NaOH and sat. NaCl-solution. The organic
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6-[1-(2-Am no-acetyl)-piperid®n-4-yl oxy]-7-chl oro-2H
soqui nolin-I -one (40) O"NHN " NH2 O O 140 ng
(0.35 mol ) of
2-{2-[4-(7-Chl oro-I|-oxo-1, 2-di hydro-i soqui nolin-6-yl ox
y) 5 piperidin-I-yl]-2-oxo0-ethyl}-isoindole-I,3-dione
layer (&8s dwadbwith @b 0ea@ndreviaporated. dhieabdhinedmiud® ptodugt was used

ith E‘E 6 mml. of hydr azi ne hydrate were added at room
witho Wﬁ&eéPHf' Caligler 2 h at room tenperature anot her
[4- (7-32“&00%&8 - 109-difRIrd- :%qmsrr@em@xﬁ péﬁdﬁnmw acetidedid (42)

d the reaction m xture vvas eate to 80 C "After 16

h, the sol vent S\. _EVaRo vac. .and the crude
product was purifi repa ativ HP
Evaporati on of Nt he jprodyct fracti e the desired

conpound as trifNhyor oacet ald,

1.56 g (4.27 mmol) [4-(7-Chloro-1-ox0-1,2-dihydro-isoquinolin-6-yloxy)-piperidin-1-yl]}-
acetic acid ethyl ester (41) were dissolved in 20 mL of methanol and 20 ml of 2N
NaOH were added. After stirring for 1 h at room temperature, the solvent was removed
i. vac. and the residue was dissolved in water. The aqueous solution was neutralized ..
by adding 2 N HCI. Filtration of the precipitate and drying gave 856 mg of the title
compound. R; = 0.82 min (Method B). Detected mass: 337.1 (M+H").

2-[4-(7-Chloro-1-ox0-1,2-dihydro-isoquinolin-6-yloxy)-piperidin-1-yl]-N,N-dimethyl-

Z O\C o
Cl N
| CHH
O

The title compound was synthesized following the method described for 2-[4-(7-Chloro-

acetamide (43)

1-ox0-1,2-dihydro-isoquinolin-6-yloxy)-piperidin-1-yl]-acetamide (42), using a 40%
aqueous solution of dimethylamine. After final purification by preparative HPLC, the
trifluoroacetate was obtained, which was dissolved in 2 N HCI. Evaporation of the
solvent and lyophilisation of an aqueous solution of the residue gave the title
compound as HCl-salt. R; = 0.80 min (Method B). Detected mass: 364.1 (M+H").
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whi ch was dissolved in 2 N HCl. The sol vent was
evaporated i. vac., the residue was dissolved in H2O
wa\bdaosn71sy@phi | i sation, the title conpound was PEDER10eT011163
as HCl-salt. Rt = 0.91 nmin 60kthod B). Detected nass:
336.1 (MrH+) . 15
[4-(7-Chl oro-1-oxo-1, 2-di hydro-i soqui nolin-6-yl oxy) - pi
peridin-1-yl]-acetic acid ethyl ester (41) / \ ONO
NI / d O 015 (5.38.mrolg of o _
2-[4-(7-@nibm-d-®co(—mjzp@ihvgtmmqylrmhy) -ylaxy spiperider-il N atbyl-acetamide
(44) (7, free base) 20 were dissolved in 100 niL of
nmet hanol . At roomtenperature, 1.09 g (10.8 nmol) of
triethyl am ne, 0 of acetlc acid, 7.63
g (33.6 mmol) 6f 9 et hyP ester and
nmol ecul ar sieves folll oned by 253.6
ng (4.04 mnﬁ')\l C or\oh%jjr\r fter
stirring for 2 at room tenperature, tHda reacti on
mxture was filQred and the fil Glidte was evapor at ed

vac. The residue was dissolved 25 .in
The tileqarapesist wan yBResiesHowna the Meries dasaibeskfor 2-{4-(7-Chioro-

ol B S RS BSRR ) T0
aqueewsapoluaovfacd)f teilﬁwambtealAftai fival derificaiabncty prepanatase HPLC, the

{ [ pur
tifuofoaqita s obEinEd whish as issolved jo 2 NIHG. Evgpasafionf the
solveH?éh&i!ﬂ)p*ﬂIbé'ahoﬁ‘(b?bh%@fédi’m(é@&hod ot the resiiue gd¥ethe tftle

compjognd BsAHChsalt. IRox 6-80 minii(Methast C dietiestsid massyBek)(MpiH").
peridin-1-yl]- acetic acid ethyl ester (41) were
di ssolved in 20 nL of nethanol and 20 m of 2N NaCH
2-[4-(FEC Rlofsld esko- 2L @ihyaid-Isoiguhdlifte-§ldxy Rbiperidif-1-yl]-N-methyl-
tenperature, the solvent was renoved i. vac. and the
acetaride dde) was di ssol ved in water. The aqueous sol ution
was neutralized; 10b adgj ng N HCl. Filtration of
the precipitat g mf the title
compound. Rt =10. ( Met hpd B)N Det|pct ed nmass:

337.1 (MrH+) . HN cl N

H
O CIH

The title compound was synthesized following the method described for 2-[{4-(7-Chloro-
1-oxo-1,2-dihydro-isoquinolin-6-yloxy)-piperidin-1-yi]-acetamide (43), using a 40%
aqueous solution of Methylamine. After final purification by preparative HPLC, the
trifluoroacetate was obtained, which was dissolved in 2 N HCI. Evaporation of the
solvent and lyophilisation of an aqueous solution of the residue gave the title
compound as HCl-salt. R; = 0.77 min (Method C). Detected mass: 350.2 (M+H").

2-[4-(7-Chloro-1-ox0-1,2-dihydro-isoquinolin-6-yloxy)-piperidin-1-yl]-N-propyl-
acetamide (46)

0] O
- \@ I F>|/lL
H
'\(VP@[(” N\)LN/\/ . o)
O

F
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2-[4-(7-Chl oro-1-o0xo0-1, 2-di hydr o-i soqui nol i n-6-yl oxy) -
pi peridin-1-yl]-N, Ndinethyl- acetamde (43) OO N
WORP0GI071850 15 O CIH The title conmpound was synPGBEEP26TU011163
followi ng the method descrilgid for 2-[4-(7-Chloro- 1
- 0Xx0- 1, 2-di hydr o-i soqui nol i n- 6-yl oxy) - pi peridin-1
-yl]-acetam de (42), using a 40% aqueous sol ution of
di met hyl am ne. After final purification by preparative
HPLC, the trifluoroacetate was obtai ned, which was
The title cooipaohd wag syhﬂﬁbizeﬂ\ﬁabmwmg' the méthddedéﬁbribeb\fenﬂ—[4-(7-0hIoro-
hilisati nof ue sql ution the .
1-oxor baraitidigsadineieryieRSRgnai! - dtetddifs 43k using
RN =( C 6 ¥
propyrffieliy (458 i é@f&%@??&?@%&%‘%ﬁ‘fﬁ%ﬁ@ A VO
- 0X0-1, 2-di hydro-i soqui nol i n-6-yl oxy)-pi peridin-1
amde (44) / OO HNN C HOCH
GF'“%%e']SPﬂP'Pé’F% gﬁr?d was synthesi zed fol | owi ng t he
met hod descrl bed for 2f[4-(I-Chloro- 5
1- oxo- 1, 2-di hydr o-i soqui oxy) - pi peridin-1-yl]
-acetam de (43), using a aqugus sol ution of
et hyl am ne. After final purifigation by preparative
HPLC, the trifluoroacetate wasgobtained, which was
di ssolved in 2 N HClI. Evaporation of the solvent and
4.8 miLy(9pI8 hinsaif 'rlrmeqﬂ) oathlaqylexbﬂm@\bvas iardldedfpdrhenwsei tduesolution of

1049 %&gﬁ{ggg Q;;JI E;E{Oé %@@%?%E@l@ n'(al.,\/pf_ﬁlyﬁtorqurm andrq mL of DMF.
The r@a&tfm{ e%'féq ﬁjo @FI@IXJFRIZ]Z@ RYERH ﬂ%oé’dlbé‘gﬁs /W%r@ di éfm@d) fo to yield

pI per| acet am
11.4 ¢ of thﬁe~crude aC|d chloride, WhICh was used without any further punfcatlon

The acid chloride was dissolved in 45 mL of acetone. At 0 °C 8.03 g of NaN3 (123.5
mmol, 2 eq.) were added portionwise. Then 41 mL of water were added while the
temperature was kept below 5 °C. The reaction was stirred for another 1.5 h. Then 55
mL of chloroform were added. The mixture was extracted with 80 mL of water followed
by 40 mL of brine. After drying over Na,SO, and filtration 14 mL of diphenyl ether were
added and most of the chloroform was removed in vacuo (without heating). A total

removal of the chloroform should be avoided.

The solution containing the azide, diphenyl ether and the remaining chloroform was
added dropwise at 260 °C within 15 minutes to a solution of 10 mL of tributyl amine in
97 mL of diphenyl ether. A vigorous reaction can be observed during the addition. The
reaction was stirred for another 20 minutes at 260 °C. After cooling to room
temperature 270 mL of n-heptane were added. The precipitated product was filtered off
and washed with ether to yield 5.65 g of the title compound. MS (DCI) Detected mass:
164.0 (M+H").

6-Fluoro-2-(4-methoxy-benzyl)-2H-isoquinolin-1-one (48)
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G NH OCHThe title conmpound was synt hesi zed
follow ng the nethod described for 2-[4-(7-Chloro- 15
WQ2@R07755®- di hydr o- i soqui nol i n- 6-yl oxy) - pi per i BCHER2007/911163
-acetam de (43), using a 40%2aqueous sol ution of
Met hyl am ne. After final purification by preparative
HPLC, the trifluoroacetate was obtai ned, which was
di ssolved in 2 N HCl. Evaporation of the solvent and
| yophi lisation of an aqueous solution of the residue
gave the title conpound as HCl-salt. Rt = 0.77 mn
Ht)g 20
gdl nol i n- 6-yl oxy) -

(Met hod Q). Detectéad 350 J

2-[4-(7-Chl oro- 1- ox d|h dr o

pi peridin-1-yl]-Npr ace ' 16) 0O OO0 NN~ F
OHC NFF 0 W 2008r07 R

[EP2007/ 011163 61
The title conmpound was synt hesiged follow ng the
nmet hod described for 2-[4-(7-Chloro-
169 pl- @f@nﬂetﬁoﬂ}ﬂﬁrﬁ_vmhldwmnm nmok Il Déq) WEr@Etidéd mo b stispension of
-acetam de (43), using

200 mgef ﬁzﬂng? |sq9ét|r&ltr@@er@§§(1 j%gnmod)mnqL%S g of CszCO3 (1.36 mmol,
1.2 e%lé‘ﬁq_ %f I§W“'Trl’1 l lﬁ‘r% \Pég)s |Fre5|5fb r 9 hlarfi Herl PRirdd on ice. The

e was added
precmntate lvms/vﬁllmed,owaslwdi unhhonatefr anﬂinr@dtG:O/léldrﬁﬁﬂ ngodf the title

uo am ¢ acjid.in 44 rof rma
compgnghkERIS MEIREE, PRt thies aip i deteoled ropsH284 13 TM+HI
Then the solvents were distilled to to yield 10 11.4
g of the crude acid chloride, which was used w t hout
4,7-Dimethyli6tFHeorqa+(# froethioxy-beTizyl) éaH-is asjulinglind &-ones(49)
di ssol ved in 45 rrL of acetone. At 0 C 8.03 g of NaN3

(123 5 nmmol, ) were added porti onW| se. Then 41
m. of water vvere %Q@/e

4,7-Dimethyl-6-Fluoro-2-(4-methoxy-benzyl)-2H-isoquinolin-1-one (49) was obtained in

a similar fashion as described for (48), starting from 3-(3-Fluoro-4-methyl phenyl)-but-
2-enoic acid. Ry = 1.96min (Method B). Detected mass: 312.1 (M+H").

5,6-Difluoro-2-(4-methoxy-benzyl)-4-methyl-2H-isoquinolin-1-one (50)

| F
0) pZ F
N
O

5,6-Difluoro-2-(4-methoxy-benzyl)-4-methyl-2H-isoquinolin-1-one (50) was obtained in
a similar fashion as described for (48), starting from 3-(2,3 -Difluorophenyl)-but-2-enoic
acid. Ry = 1.94 min (Method B). Detected mass: 316.1 (M+H").

6-(Piperidin-4-yloxy)-2H-isoquinolin-1-one (51)
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tenperature was kept below 5 C. The reaction was
stirred for another 1.5 h. Then 55 15 nL of chl oroform
Wowres/0atsded. The m xture was extracted w th 80PEGI/EB$007/011163
water followed by 40 nL of é3ine. After drying over
Na2SO4 and filtration 14 nL of di phenyl ether were
added and nost of the chloroformwas renoved in vacuo
(wi thout heating). A total renoval of the chloroform
shoul d be avoided. 20 The sol ution containing the
azi de, di phenyl ether d©Ohe _pepaining chl or of or m was
added dropwi se at 260 C W thi  m nutes to a
solution of 10 mL &IN{ributyl e iMH 97 nlL of
di phenyl ether. A vigorous reactiorn]can be observed
during the addition. The reactiongws stirred for
another 20 mnutes at 260 C. After cooling to room

117 g (@SBanmod of Zehydrouy-miperiginariecaroxyticideid:-tettrutylester were

dissofyefih @, i, S N Bl Botgrigé: iaeet an aftesidhe 636 mo
(2.7 rfY)) ofldRidash Wdﬁ&é&vereléim&j 4 the mixture was st|rred at room
6- Fl uor o- 2- é4 nmet hoxy- benfﬁé&jﬁzm soqui nol i n-

temp@@yr%ﬂzo@ /oty PEng pronal) 666- fls@r@ZFM meﬂ@wbenzyl)-

2H-is nglnehn- -orﬁ’? g@éj\%ééb&&?éfd Qmi ?ﬁé ggbﬁléﬁ%ggmétedjto%oe&@ for 1 h.

suspensi on o
The rbixturenveas pogrednnlwatenand BXtractedl@ithiehlorofonth. 3@ ¢ambihed organic

layersieieAEClyes NaeSBy. Ftgred SndfienatalethJRediugh niggnediate was
punfn&!i‘ﬁgir@ﬁ@r‘é‘tl 'i-ﬁjLQZV"ﬁ'?‘eE 6téﬁﬁr?qur r\ﬁgré/‘f‘etrﬁb\)'@{%@%gwmg the

to y|e d 300 compound
protededhioterBediate émRiroh olfTrFé\ and Geating thie teaxtion toekdd °C for2 hina

. 284.14 . . .
microyiayTieAE Ly [0 reqqisndixire was AUEPehesh sihymethancb gos syaporated

to dryrieBs 1Tﬁ’é‘?erﬁéﬁﬂnire§rhue WaskBken up in dichloromethane, extracted three
4,7-D net hyl - 6-Fl uor o- 2- (4- et hoxy- benzyl ) - 2H-i soqui no

times| with 1Ngré! and thevaembined a@@ews layes wais|exttractgrhooee wéth

dlchl%ﬁg}%}ﬁgﬁ%lﬁ %(grﬁﬁbegs %(%Lfretd)' ép \ilag i Iﬁl%lég{ %reg?egln%er was

takenliﬁt RehvateriwiR ardd Bophllidsttggain to give the product as HCI salt. The purity
-Di f| uoro- 2- (4- et hoxy- benzyl ? 4- et hyl - 2H 1 soqui no

of the q)tp{ame@ﬁyogggt) ispsufficient, but eventually occurring impurities could be

removed by silica gel chromatography or HPLC. R; = 0.75 min (Method B). Detected

mass: 245.1 (M+H").

The following compounds were prepared in a similar fashion, using the designated

starting materials, they were obtained as their HCI salts.
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6-((R)-1-Benzyl-pyrrolidin-3-yloxy)-7-chloro-2H-isoquinolin-1-one (66)

o)
104 mg of 60 were suspended in 2 mL of dry dichloromethane. 71 pL of triethylamine,

105uL of benzaldehyde, 26l of acetic acid and 150 mg of powdered molecular sieves
were added. The solution wa stirredi for 2h and 220 mg of sodium triacetoxy
borohydride were added. The solution was stirred for 3h. The reaction mixture is
poured in 1 N NaOH, the aqueous layer was extracted with
dichloromethane:isopropanol 3:1 and the organic layer was dried over sodium sulphate
and evaporated to dryness. The obtained material was purified by silica gel
chromatography. R; = 1.14 min (Method B). Detected mass: 355.1 (M+H").

6-((S)-1-Benzyl-pyrrolidin-3-yloxy)-7-chloro-2H-isoquinolin-1-one (67)

LC0Q O

Cl

6-((S)-1-Benzyl-pyrrolidin-3-yloxy)-7-chloro-2H-isoquinolin-1-one (67) was obtained in
an analogous fashion as described for (66). Ry = 1.11 min (Method B). Detected mass:
355.1 (M+H").

6-(Azepan-4-yloxy)-7-methyl-2H-isoquinolin-1-one (68)

= O
HN
N
O H
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a) 6-Fluoro-7-methyl-2H-isoquinolin-1-one

To a solution of 10.0 g (565.5 mmol) of 3-fluoro-4-methyl-cinnamic acid in 80 ml acetone
were subsequently added at 0°C 6.74 g (66.6 mmol) triethylamine in 10 ml acetone
followed by 7.83 g (72.2 mmol) ethyl chloroformate. After stirring for2 h at 0 to 5°C a
solution of 4.0 g (61.1 mmol) sodium azide in 9.5 ml water was added. After stirring for
1 additional h the reaction mixture was poured onto 200 ml ice water and extraced
twice with chloroform. The organic phase was dried over magnesium sulfate, 40 mi
diphenylether were added and the chloroform was cautiously removed in vacuo. The
residue was then added dropwise into 50 ml of diphenylether which had been
preheated to 245°C. After complete addition it was stirred for 1 further h at 230 —
250°C. After cooling down to 150°C the reaction mixture was poured into 270 ml
heptane and after further cooling in an ice bath the precipitated product was filtered by

suction and 4.1 g 6-fluoro-7-methyl-2H-isoquinolin-1-one were obtained.
b) 6-Fluoro-2-(4-methoxy-benzyl)-7-methyl-2H-isoquinolin-1-one

To a solution of 9.17 g (51.8 mmol) of 6-fluoro-7-methyl-2H-isoquinolin-1-one in 80 ml
DMF were added 20.2 g (62.1 mmol) caesium carbonate and then 8.92 g (56.9 mmol)
4-methoxybenzylchloride. After stirring at room temperature for 90 minutes the reaction
mixture was poured into 600 ml water, stirred for 1 h, and then the precipitated product
was filtrated by suction. From the mother liquor additional producted was isolated by
chromatography with heptane / ethyl acetate (80:20). The combined products were
recrystallized from ethyl acetate and 8.39 g 6-fluoro-2-(4-methoxy-benzyl)-7-methyl-

2H-isoquinolin-1-one were received.
c) 6-(Azepan-4-yloxy)-2-(4-methoxy-benzyl)-7-methyl-2H-isoquinolin-1-one

A solution of 58 mg (0.51 mmol) azepan-4-ol in 5 ml dimethylacetamide was stirred
with 45 mg (1.52 mmol) 80percent sodium hydride for 45 minutes at room temperature.
Then 150 mg (0.51 mmol) 6-fluoro-2-(4-methoxy-benzyl)-7-methyl-2H-isoquinolin-1-
one in dimethylacetamide was added. The reaction mixture was heated to 80°C for 3

days during which additional amounts of azepan-4-ol and sodium hydride were added
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6- ((R) - 1-Benzyl -pyrrolidin-3-yl oxy)-7-chl oro-2Hi soqui
nol i n-1-one (66)

until complete conversion of the 6-fluoro-2-(4-methoxy-benzyl)-7-methyl-2H-
isoquinolin-1-one was obtained. The reaction mixture was slowly added to 10 ml water
and after 1 h of stirring the product was isolated by filtration and dried overnight in
vacuum. 82 mg of 6-(azepan-4-yloxy)-2-(4-methoxy-benzyl)-7-methyl-2H-isoquinolin-1-

one were obtained.
d) 6-(Azepan-4-yloxy)-7-methyl-2H-isoquinolin-1-one hydrochloride

81 mg of 6-(azepan-4-yloxy)-2-(4-methoxy-benzyl)-7-methyl-2H-isoquinolin-1-one were
dissolved in 0.47 trifluoroacetic acid and heated for 2 h in a microwave oven at 150°C.
Then the excess trifluoroacetic acid was distilled off in vacuo and the residue was
diluted with 10 ml 1 M hydrochloric acid. The aqueous phase was washed with
methylene chloride twice and then freeze dried. After stirring of the residue in
isopropanol and filtration 15 mg of 6-(azepan-4-yloxy)-7-methyl-2H-isoquinolin-1-one
as the hydrochloride were obtained. R; = 0.77 min (Method C). Detected mass: 273.2
(M+H").

7-Methyl-6-((R)-1-pyrrolidin-3-ylmethoxy)-2H-isoquinolin-1-one (69)

H
\/EN)
= O

HN

a) (R)-3-[2-(4-Methoxy-benzyl)-7-methyl-1-oxo-1,2-dihydro-isoquinolin-6-yloxymethyl}-

pyrrolidine-1-carboxylic acid tert-butyl ester

A solution of 271 mg (1.35 mmol) (R)-3-hydroxymethyl-pyrrolidine-1-carboxylic acid
tert-butyl ester in 12 m! dimethylacetamide was stirred with 121 mg (4.0 mmol)
80percent sodium hydride for 30 minutes at room temperature. Then a solution of 0.5 g

(1.68 mmol) 6-fluoro-2-(4-methoxy-benzyl)-7-methyl-2H-isoquinolin-1-one (68, step b)
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powder ed nol ecul ar sieves wppe added. The sol ution wa
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aqueous | ayer was extracted with
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pyrro%gltwg Cfgﬁ%gggé@@%n Bﬂ'\%l-esjfelléné{“sadmmhveﬁdﬁuere added to drive

the regctipg)to copuvetion. ;MeréurtUeh b stirdng,) the-reacien mixiure wasislowly

addedf 18 m0RRE DR T b RIS it aas sotated by Sitsatiansang e

overnightiin vacon®. 063 g WisRpPBL[2L@edethb %ér?zwl-m%tﬁ £ foxbon2-
nr<';1gsﬂdescr|bed forg g P I—llt (Et 1.11 mn (Method B

d|hydwmugzpllﬁa@yloxyg@mm] py,;,rpmglneg‘bcarboxyllc acid tert-butyl ester were
obtaquse Azepan- 4-yl oxy) - 7- met hyl - 2H-i soqui nol i n- 1- one (68)
HN om N O H W) 2008/ 077550 PCT/ EP2007/011163 68
a) 6-Fluoro-7-nethyl-2Hisoquinolin-1 -one To a

b) 7- @gtlhlf/ b&@gﬁgfé‘? 'pgbéw?m%f%éw)% -[sQagiakin- keee diydrogieride
0.53 § (PIRHF (R). 2168 ARetnBy Behdy 7L ARIKITIBIA 1.2-diydro-isoquinolin-

6-yloxyraethytpyriplidiney1 -carbcmyditacidateast -buiyt estesWeTeidirgsdlmd ih 259 (22

mmol) syotpsSesiicadis. Afife! haldolmiismpetehir GeiTilrg van hedted for 2

h in a3ARrbaRe bvEn ERE508@CThER the $kEEEs WRBORUERE i Wag(b(?stllled off in
mM ice water and extraced twice wth chloroform

vacupapd the regidye wassligtedwithytd mirddWdyidnechari¢ acid. Tme aqueous
phase was washed with methylene chloride twice and then it was freeze dried to give

0.11 g 7-Methyl-6-((R)-1-pyrrolidin-3-ylmethoxy)-2H-isoquinolin-1-one as the
hydrochloride. R; = 0.82 min (Method B). Detected mass: 259.1 (M+H").

7-Methyl-6-((S)-pyrrolidin-3-yloxy)-2H-isoquinolin-1-one (70)
IO
HN N
H

a) (S)-3-[2-(4-Methoxy-benzyl)-7-methyl-1-oxo-1,2-dihydro-isoquinolin-6-yloxy]-
pyrrolidine-1-carboxylic acid tert-butyl ester

A solution of 252 mg (1.35 mmol) (S)-3-hydroxy-pyrrolidine-1-carboxylic acid tert-butyl
ester in 12 ml dimethylacetamide was stirred with 81 mg (2.7 mmol) 80percent sodium

hydride for 30 minutes at room temperature. Then a solution of 0.4 g (1.3 mmol) 6-
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been 10 preheated to 245C. After conplete addition it

was stirred for 1 further h at 230 - 250C. After

cooling down to 150C the reaction m xture was poured

into 270 mM  heptane and after further cooling in an

ice bath the precipitated product was filtered by

ﬂuorosWJnmethany#béntyl@-? methyl-2H-isoquinolin-1-one (68, step b) in 15 mi

7- e I 1-
dlmetgglas tarr?lde was agdeg Hfrlles (r) u&tlrc])% r%wlr)](tureovogs egt%doto 836 '& por 2h during
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-one To a solution of _
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overn§itin §oe5irg” Pd § o ol ey Ay AT Bt oxo-1.2-

dihyd-Isdqufidiihi8-p ?} py@emihenPeamostykc 6H t8A-bUtPEREr WBRe obtained.
reaction 20 m xtfure y‘)egoured into 600 nM water,

b) 7-Methy-6d($)epyriolidin-gnyoxyedHtinequineln-rang bﬂdq@pbmn@te
was filtrated by suction. Fromthe nother |iquor
addi ti onal producted was isolated by chromatography
0.54 gW(1.B gl )(D)- 3—[2%(41Metﬁ6ﬂ} BeAz C?(I)W rﬂ@ﬁhyl—Thﬁ(d:@lﬂodilﬁl?dro isoquinolin-

products were recrystallized fromethyl acetate and

-ylom@grr@h@mferhsaazozcymaﬁa teoikutybester yere fiaspived in 2.7 g (23 mmol)
trlfluog&'%dglecﬁz?h@%ﬁé}oﬁh%ﬁgoéé‘@rt% Squ enzf/'ﬁﬁd%e was | «?atsgl_for 2hina

microv@uernvenratH5ie. A'rmnlthelamesé trﬁBJdlrgatﬁétldemmwds) distilled off in

aze 4-9l in 5 i et h de s.stirr
vacuganh s ronye e diied Wbt B8 A uarorhnga el The aausous
phaséTth%F;ﬁésr@d WRR W\étﬁm%aéméﬁde twie HMNth&AG WEs fée2é dried to give
0.25663 7+Methyi-8-((3)-pytrolidip-Ibyloxy)-2H7Asogtinglin-d-bng agdha dlydrechloride.

_ ne i [ ylacet am de \ d .~ The reaction

R = o8 fip M1eBho By DAREIE bR 235 X AL air t ng i o
addi ti onal anounts of azepan-4-ol and sodi um hydri de
wer e added WO 2008/ 077550 PCT/ EP2007/011163 69 unti l

7-Metbyhpt(ERepyisaNdinsi-giaxpl-2HHsoquinolin-1-one (71)
6-fl uor o- 2- (4- net hoxy- benzyl ) - 7- net hyl -
i soqui nolin-1 -one was obtained. The reaction m xture
was slowy added to 100 waterOand.after 1 h of
stirring the product“as it ed Py ltration and

f
6- (azepan- 4-yl oxy) - 2- benzﬁN)-?-nethyI-ZFLis
oqui nolin-1- 5 one werle obtalned d)
6- (Azepan- 4-yl oxy) - 7- ¢t hyl - 2H-i soqui nol i n- 1- one
hydr ochl ori de 81 ng of
6- (azepan 4 yl oxy) - 2- (4- met hoxy- benzyl ) -7-net hyl -2H1is

a) 2- (QﬁN‘Ié ?ﬁ-ei W?étﬁyl 64 Rﬂlﬁy‘?ﬂil‘ﬂﬁﬂy%)@!)@i -isoquinolin-1-one

trifl uoroace ic acid and heated for m cr owave
hydroghlonidet 150C.

A solution of 125 mg (1.0 mmol) (R)-3-pyrrolidinol hydrochloride in 9 ml
dimethylacetamide was stirred with 61 mg (2.0 mmol) 80percent sodium hydride for 30
minutes at room temperature. Then a solution of 0.3 g (1.0 mmol) 6-fluoro-2-(4-
methoxy-benzyl)-7-methyl-2H-isoquinolin-1-one (68, step b) in 10 ml

dimethylacetamide was added. The reaction mixture was stirred at 80°C for 12 h, after
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Then the excess trifluoroacetic acid was distilled off
in vacuo and the residue was diluted with 10 M 1 M
WhoeBoOTHori ¢ aci d. The aqueous phase was washRdI/#P2007/011163

nmet hyl ene chloride tw ce and72hen freeze dried. After
stirring of the residue in isopropanol and filtration

15 ng of

6- (azepan- 4-yl oxy) - 7- net hyl - 2H i soqui nol i n-1-one 15 as

t he hydrochl oride were obtained. Rt = 0.77 mn (Method
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nyarceRjofs. o B st Wby BniTeekate: The agusgrs onor avas
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70 in 20 di met hyl acet am de was added. The reaction
m xture was stirred at room tenperature over ni ght,

- o e - _

245 n?%o?sg #‘yyﬁg%{wﬁ%ﬁ) Z;’ﬂgg { u@hf f?crglrl ng%/ yloxy)-2H.isoquinolin-1

one hydrdchbaride wesd dissatvedsindi. 4|rg tnifidoradeetie meidaale the mixture was
After furt

neatedl fof 2itniy & PO OMAKE YD i Jooie Lhn Beciic s tatkipmaapgtic acid was
dlstllléé oﬂdln \akgs aﬂB%éﬁé@iHué wad 8 tBH%HF‘iOW‘ﬂ% Nﬁﬁ%dgbgmg?% acid. The

I'tration and dried overnight in vacuum 0.
aquteR) pBa$QV\(a$ wmh&d(wtbmeﬂnly}en'& chiohge Miceramdithen it was freeze dried

to g g AR RELRD, oY BN S BBl Ao d gy -0

hydro?:hhzﬁfd%YRt &-( 6Rmih-(RIEthed Bé De%dté@ﬁiéw)@tsa"kmsﬁwl nol

i n-1-one hydrochloride O
(R -3-[ 2- (4- Met hoxy-benzyl) -7-met hyl - 1- oxo- 1, 2- di hydro

GenerhHBILARH G ufe yéo;efewsta%gug (g lifi ne- 1-carboxyl i c

Wer e in 2.5 g (22

0. 243‘!de df Bl-(fpllpBerh&ﬂ%tlozy)éEHdsoq\ilhel‘n—l dh@hydr@@morlde (51) or of
nperature the m xture was heated fo h
anothqr @PB%B'@@’BW@n%ﬁ“%@O@' of flag ai@?éwé’f?@é@so 365 mmol triethylamine

were Shifrbl #PBIAC #ic ©MELForash 9t ’drh &Ap8idtuld? The mixture was cooled to

-10 °C, 1.75 mL of a freshly prepared DMF solution containing 1.215 mmol
NaHB(OAc); and 1.215 mmol of HOAc were added. Stirring was continued at -10 °C

for 30 min, the mixture is then allowed to warm to room temperature and left at room

temperature overnight. 0.5 mL of water was added and the mixture was evaporated,
dissolved in DMF and purified by preparative HPLC. The purified products were
dissolved in 1 mL of HCI in isopropanol (5-6M) and stirred, until removal of Boc or
isopropylidene groups is complete. 2 mL of water were added and the solution was

freeze-dried to yield the hydrochlorides of the products.
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to give 0.11 g 73

7- Met hyl -6- ((R) - 1- pyrrolidin-3-yl met hoxy) - 2H i soqui no

in-1-one as the hydrochloride. Rt = 0.82 mn (Method

B). Detected nmass: 259.1 (M:H+). 20

7-Met hyl -6- ((S)-pyrrolidin-3-yloxy)-2Hisoquinolin-1-0
The fakowin@)compdurids sthowh inGhe) subsequent Table were synthesized in a

S|mlléf§%§tgohé§(q%qwnggaﬁ ggg @éﬁ'«g}g@rg%qﬁ%'qu oltained as hydrochloride
lghdi ne- 1- carboxylic acid tert-butyl ester A

salts By A of 252 mg (1. 35 Mol )
(S)-3-hydroxy-pyrrolidine-1-carboxylic acid tert-butyl
ester in 12 m dinmethyl acetam de was stirred with 81
nyg (2.7 mmol) 80percent sodium hydride for 30 m nutes
at room tenperature. Then a solution of 0.4 g (1.3
nmol ) 6 WO 2008/ 077550 PCT/ EP2007/011163 71
fl uoro- 2- (4- met hoxy- benzyl ) - 7- net hyl - 2H i soqui nol i n- 1-
one (68, step b) in 15 m dinethyl acetam de was
added. The reaction m xture was heated to 80C for 2h
during which tine a clear solution was obtained. The
reaction mxture was slowy added to 10 ml water and
after 30 mnutes of stirring the product was isol ated
by filtration and dried 5 overnight in vacuum 0.54 g
of (S)-3-[2-(4-Methoxy-benzyl)-7-nmethyl- 1-oxo-1,2
di hydr o-i soqui nol i n-6-yl oxy] -pyrrolidine-1-carboxylic
acid tert-butyl ester were obtained. D)
7-Met hyl -6- ((S)-pyrrolidin-3-yloxy)-2Hisoquinolin-1-0
ne hydrochloride 0.54 g (1.2 mol)
(S)-3-[2-(4- Met hoxy-benzyl)-7-met hyl - 1-oxo-1, 2-di hydro
-isoqui nolin- 10 6-yl oxy]-pyrrolidine-1-carboxylic
acid tert-butyl ester were dissolved in 2.7 g (23
mmol ) trifluoroacetic acid. After 1 h at room
tenperature the m xture was heated for 2 hin a
m crowave oven at 150C. Then the excess
trifluoroacetic acid was distilled off in vacuo and
the residue was diluted with 10 M 1 M hydrochloric
acid. The aqueous phase was washed wi th mnethyl ene
chloride twice and then it was freeze dried to give 15
0.256 ¢
7-Met hyl -6-((S)-pyrrolidin-3-yloxy)-2Hisoquinolin-1-0
ne as the hydrochloride. R = 0.90 mn (Method B)
Det ected mass: 245.2 (MrH+).
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Determination of Rho kinase inhibition

To measure Rho-kinase inhibition, ICg5q values were determined according to the

following protocol:

Active human recombinant ROCK Il (N-terminal His6-tagged recombinant human
ROCKA-II residues 11-552) was purchased from Upstate Ltd., Dundee, UK. The peptide
substrate, Fluorescein-AKRRRLSSLRA-COOH, was obtained from JPT Peptide
Technologies, Berlin, Germany. Adenosine-5'-triphosphate (ATP), bovine serum
albumine (BSA), dimethylsulphoxide (DMSO), 4-(2-Hydroxyethyl)piperazine-1-
ethanesulfonic acid (Hepes), Brij-35 and dithiothreitol (DTT) were purchased from
Sigma-Aldrich, Munich, Germany. Tris(hydroxymethyl)-aminomethane (Tris),
magnesium chloride, NaOH, 1M HCI and EDTA were obtained from Merck
Biosciences, Darmstadt, Germany. "Complete" protease inhibitor was from Roche
Diagnostics, Mannheim, Germany.

Test compounds were diluted to the appropriate concentrations in buffer 1 (25 mM
Tris-HCI, pH 7.4, 5 mM MgCl,, 2 mM DTT, 0.02 % (w/v) BSA and 3 % DMSO). The
ROCK Il enzyme was diluted to a concentration of 100 ng/ml in buffer 2 (25 mM Tris-
HCI, pH 7.4, 5 mM MgClz, 2 mM DTT and 0.02 % (w/v) BSA). The peptide substrate
and ATP were diluted to concentrations of 3 uyM and 120 uM, respectively, in the buffer
2. Two pl of the compound solution were mixed with 2 pl of the diluted enzyme in a
384-well small volume microtiter plate (Greiner, Bio-One, Frickenhausen, Germany),
and the kinase reaction was initiated by addition of 2 pl of the solution containing
peptide substrate and ATP. After 60 min incubation at 32 °C, the reaction was stopped
by addition of 20 pl of a solution containing 100 mM Hepes-NaOH, pH 7.4, 0.015 %
(v/v) Brij-35, 45 mM EDTA and 0.227 % chip coating reagent 1 (Caliper Lifescience
Inc, Hopkinton, MA). Phosphorylation of the substrate peptide was then detected on a
Caliper 3000 instrument essentially as described by Pommereau et al (J. Biomol.
Screening 9(5), 409-416, 2004). Separation conditions were as follows: Pressure -1.3
psi, upstream voltage -1562 V, downstream voltage -500 V, sample sip time 200 ms.
Positive controls (buffer 1 instead of compound) and negative controls (buffer 1 instead

of compound and buffer 2 instead of ROCK Il) were run in parallel on each plate.



75M O' =0 OC.~> NOEEo Qi Q+r r z ON
cO UXC O'LOONOO i > .-0-0 VOLQV O
wo 2008077580 C EN O=N + O U d) TN Z ZpCIEP20A7/011163

I 77

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

activities were measured.

Example

No. plC50
15 +++++
11 +++++
16 +++++
19 ++++
22 +++++
24 +++++
55 +++++
46 +++++
58 +++++
66 +++++
67 ++++
68 +++++
69 +++++
70 +++++
75 ++++

The given activity is denoted as the negative decadal logarithm of the ICgq (pIC5q) as

follows:

" pIC50 <3.0
4 3.0<plCs0<4.0
+++ 4.0 <plCgp<5.0
o+ 5.0 <plCg0<6.0

+Htt+ 6.0 <plCsp
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wRb@skiTsase i nhi bition To neasure Rho- ki nase PCT/EP2007/011163

i nhibition, 1C50 val ues were _geterm ned according to
the follow ng protocol: 5 Acti ve human reconbi nant
ROCK I'l (N-term nal Hi s6-tagged reconbi nant human
ROCK-11 residues 11-552) was purchased from Upstate
Ltd., Dundee, UK. The peptide substrate,

Claimil uor escei n- AKRRRLSSLRA- COOH, was obt ai ned from JPT
Pepti de Technol ogies, Berlin, Germany.
Adenosi ne-5'-tri phosphate (ATP), bovine serum 10

1. Fg&&ﬁ@%e féfBly) sul phoxi de (DVBO), _
4 (2 dr oxyet hyl) pi perazi ne-1- ethanesul fonic acid
(Hepes), Brij-35 and dithiothreitol (DTT) were
pur chased from Sigma-Aldrich, Mnich, Gernmany.
Tri s(hydroxynet hyl ) - am nonet hane (Tris), mnagnesium
chloride, NaOH, 1 W re obtained from
Merck Bi osciR.Bces Darlgst agt my. " Conpl ete"
pr ot ease i nhi bty : L, agnosti cs,
Mannhei m Ger many. iluted to the
appropri ate concel 1 (25 mv
Tris-HC, pH 7.4, nvi ,) 0.02 % (W v)
BSA and 3 % DVBO) . Rfhe R BOCK I enzyme Was diluted to
a concentration of 100 ng/m in buffer 2 (25 nMHbris-

whereg\g’ pH 7.4, 5 nMMWC 2, 2 nM DTT and 0.02 % (w V)

A) . The peptide substrate
R4 is H, OH or NH»> .

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

R3is

H,

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

O-R”,

NHo,

NHR”,
NR”R” or
NH-C(O)-R”,

R4 is
H,
halogen,

hydroxy,
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20 and ATP were diluted to concentrations of 3 pM and
120 pM respectively, in the buffer 2. Two pl of the
W@ owoursdd sol uti on were mxed with 2 pl of thepdi/ERtoedo11163

enzyne in a 384-well small volune mcrotiter plate
(G einer, Bio-One, Frickenhaugen, Cernmany), and the
ki nase reaction was initiated by addition of 2 pl of
the solution containing peptide substrate and ATP.
After 60 mn incubation at 32 C, the reaction was

CN, stopped 25 by addition of 20 pl of a solution

c ngn agni ng 100 nM Hepes-NaOH, pH 7.4, 0.015 % (v/v)

(C1- kay 5, 45 nM EDTA and 0.227 %chip coating reagent 1

R’ (Caliper Lifescience |Inc, Hopkinton, M).
' Phosphoryl ation of the substrate peptide was then
(Cq- akglep@-RN a Caliper 3000 instrunent essentially as
escri bed by Ponmereau et al (J. Bionol. Screening
9(5), 409-416, 2004). Separation conditions were as
. follows: Pressure -1.3 30 psi, upstreamvoltage -1562
Rs 'SV, downstream voltage -500 V, sanple sip tinme 200 ms.
H Positive controls (buffer 1 instead of conpound) and
’ negative controls (buffer 1 instead of conpound and
halogerf fer 2 instead of ROCK 11) were run in parallel on
each plate. WD 2008/ 077550 PCT/ EP2007/011163 77 The

N, foll owi ng products/conpounds were tested in said assay

NO by using the respective form(salt or free base)

2:0btained as in the exanpl es descri bed above and the

(C1-Cdblkgi ng  activities were neasured. Exanple No.
6?c58’ 15 +++++ 11 +++++ 16 +++++ 19 ++++ 22 +++++

(02_(264)ark~éh 55 +++++ 46 +++++ 58 +++++ 66 +++++ 67
++++ ZS +++++

R’

(C1-Cp)alkylene-(Cg-C1g)aryl,

(C1-Cg)alkenylene-(Cg-C1g)aryl,

(C1-Cpg)alkylene-(C5-C1g)heterocyclyl,

CH(OH)-(C1-Cg)alkyl,

NH»,

NH-R’,

NH-SO2H,

NH-SO2-(C1-Cg)alkyl,

NH-SO2-R’,

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

NH-C(O)-R’,

C(O)N[(C1-Cp)alkyll2,

C(O)OH, or

C(0)0-(C1-Cg)alkyl;

Rg is
H,
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69 +++++ T0 +++++

w@ piogH0)s@as foll ows: pl C50

6.0<_ p |

Clains 1. A conpound of the formula (1)
NRN~-RRL RS 7 (R n 10 (I)
NH2. R2 is H, hal ogen or
(C1- Co) al kyl,

R3Ls
H OH or
R, is H, halogen,

(C1-Cg)alkyl,

(C1-Cg)alkylene-R’,
(C1-Cpg)alkylene-O-(C1-Cg)alkyl,
(C1-Cg)alkylene-O-R’,
(C1-Cg)alkylene-CH[R’]2,
(C1-Cg)alkylene-C(O)-R’,
(C1-Cg)alkylene-C(O)NHo,
(C1-Cg)alkylene-C(O)NH-R’,
(C1-Cg)alkylene-C(O)NH-(C1-Cg)alkyl,
(C1-Cg)alkylene-C(O)N[(C1-Cg)alkyl]2,
(C1-Cep)alkylene-C(O)N[R]2:
(C1-Cg)alkylene-C(O)O-(C1-Cg)alkyl,
C(0)O-(C1-Cg)alkyl,

C(O)OR,,

C(0)(C1-Cg)alkyl,

C(O)R’,

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

C(O)NHR',

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

R7is

H,
halogen,
CN,
NO»,

75 ++++
denoted as the negative decada
< 3.0 ++:
10 +++ 4.0<_pl C50<5. 0 ++++: 5.0<_pl C50<6. 0
C 50 WD 2008/ 0775580PCT/ EP2007/ 011163 78

5 The given activity is

| ogarithm of the | C50

3. 0<_ppCHORDND011163
+++++:

5”4 R5 M
wherein R1L is
(Cl-Co)al kyl; 15 R3
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20 (C1-cCo)al kyl ene-R
NR'R'" or NHC(O-R',

(Cl-C8)al kyl, R, (Cl-C6)alk

3]

hal ogen, CN, 10 NQO2,

OH, OR', NH2, NHR', 25
R4 is H 30 hal ogen, hydroxy,
wWOD0B00BAO7 7550 PCT/ EP2007/ 011163 79 CN, PCT/EP2007/011163

(Cl-

lene-R; 5 R5is H,
al kyl, (C2-Co) al kenyl,

R, (Cl-Co6)al kyl ene-(C6-Cl0)aryl, 15 (C
1- C6) al kenyl ene- (C6-C 10) aryl,
10) heterocyclyl, CH(OH)-(Cl-C6)al kyl, NH2, NH R,

(C1-Cp)alkyl,
0O-(C1-Cg)alkyl,
(C2-Cg)alkenyl,

R,
(C1-Cg)alkenylene-(Cg-C1q)aryl,
(C1-Cpg)alkylene-R’,
CH(OH)-(C1-Cg)alkyl,
NH2,

NH-R’,

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

SO2-NH2,

SO2-NHR’,
NH-C(O)-(C1-Cg)alkyl,
NH-C(O)-R’,
C(O)N[(C1-Cg)alkyl]2,
C(O)OH, or
C(0)O-(C1-Cg)alkyft;

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

nis1,2,3or4;

mis 1,2, 3 ,40r5;and

L is O or O-(C1-Cg)alkylene;

wherein
R’is

(C1- Co6) al kyl ene-(C5-C
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20 NH SO2H, NH S02-(C 1-C6)al kyl, NH S02-R',
NHC(O-(Cl-C6)al kyl, NHCO-R, 25
W@R@BMTSSL- C6) al kyl 12, C(O OH or C(O O (Cl-Boy/aPuWYT/H11163

R6 is 30 H WD 2008/ 077550 Pg3/ EP2007/011163 80 R,

(C1-C8)al kyl, (Cl-C6)al kylene-R, (C1

-C6) al kyl ene-O (C 1-C6) al kyl, 5 (Cl-Co6)al kyl ene-O-R,

(Cl-Co)al kylene-CH R 12, (Cl -C6)al kyl ene-C(O -R,

(C1- C6) al kyl ene-C(O NH2, (C 1-C6)al kylene-C(ON HR,
(C3-Cd)cydldalkgl) al kyl ene-C(O N H(C 1-C6)al kyl, (C1

- CG?_laI kyl ene-C(O N[ (Cl-C6)al kyl]2, (Cl -C6)a
(Cs5-Gig)hetesocyatyl, N [R 12; (Cl1 - C8)al kyl ene-C(O O (C

1-C6)al kyl, C(OO(Ci-C6)alkyl, 15 C(OOR ,

(Ce-Caopptie- Ce) al kyl, C(OR, C(ONH(CL -C6)al kyl,
o is XONHR . 20 C(O N (CL-08)al kyl | R

(C3-Cg)cycloalkyl,

(C5-Cqp)heterocyclyl,

(Ce-C1p)anyl,

(C1-Cplalkyl,

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

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

(C5-C10p)heterocyclyl,

(Ce-C10)aryl,
(C1-Cy)alkylene-(Cs-C1g)heterocyclyl,
(C1-Cy)alkylene-(Cg-C1q)aryl,
(C1-Cy)alkylene-NH(C1-Cg)alkyl,
(C1-C4)alkylene-N[(C1-Cg)alkyl]2,
(C1-Cg4)alkylene-N[(Cg-C1g)aryl]2, or
(C1-Cy)alkylene-N[(C5-C1g)heterocyclyl]2;

wherein in residues R4, Rg, Rg, R7 and Rg alkyl, alkylene or cycloalkyl can optionally

be substituted one or more times by OH, OCH3, COOH, COOCH3, NH2, NHCH3,
N(CH3)2, CONHCH3 or CON(CH3)p:

wherein in residues R to Rg alkyl or alkylene can optionally be substituted one or

more times by halogen;
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C(ON(C1-Co)alkyl]2, C(O-(ClL -Co)al kyl ene-R,

C(OQC 1-Co)al kylene-R; 25 R7 is H, halogen, CN,
WOBRS/OVES®008/ 077550 PCT/ EP2007/ 011163 81 PCT/EP2007/011163

(Cl-C6)al kyl, O (Cl-C6)al kyl g5 (C2-C6)al kenyl, R, 5

(C1 -Co6)al kenyl ene-(C6-C 10)aryl, (C1-C6)alkylene-R,

CHOH)-(C 1-C6)al kyl, NH2, NHR, 10 NH SO2H,

NH S02- (C1 -C6)al kyl, NH S02-R, S02-NH2, S02-NHR ,

15 NHC(O-(C1-Co)al kyl, NHC(O-R, C(O NIJ(C

wherdin@ yesidyées R3 to@R Q) (@d-Cap)arg ahd(CE1G Hhatdrpbyclyl2ireR3
is H halogen or (Cl-C6)al kyl; nisl,?2, 3or4;
unsubstituted or substituted one or more times by suitable groups independently

selected from halogen, OH, NO2, N3, CN, C(0)-(C1-Cg)alkyl, C(O)-(C1-Cg)aryl,
COOH, COO(C1-Cg)alkyl, CONH2, CONH(C1-Cg)alkyl, CON[(C1-Cg)alkyl]o,
(C3-Cg)cycloalkyl, (C1-Cg)alkyl, (C1-Cg)alkylene-OH, (C1-Cg)alkylene-NHo,
(C1-Cg)alkylene-NH(C 1-Cg)alkyl, (C1-Cg)alkylene-N[(C 1-Cg)alkyl]o, (C2-Cg)alkenyl,
(C2-Cg)alkynyl, O-(Cq-Cg)alkyl, O-C(O)-(C1-Cg)alkyl, PO3H2, SO3H, SO2-NH>,
SO2NH(C1-Cg)alkyl, SOoN[(C1-Cg)alkyll2 , S-(C1-Cg)alkyl; SO-(C1-Cg)alkyl, SOo-
(C1-Cg)alkyl, SO2-N=CH-N[(C1-Cg)alkyl]p,

C(NH)(NH2), NH2, NH-(C1-Cg)alkyl, N[(C1-Cg)alkyl]p, NH-C(O)-(C1-Cg)alkyl,
NH-C(0)O-(C1-Cg)alkyl,

NH-SO2-(C1-Cg)alkyl, NH-SO2-(Cg-C1g)aryl, NH-SO2-(C5-C1g)heterocyclyl, N(C1-
Ce)alkyl-C(0O)-(C1-Cg)alkyl, N(C1-Cg)alkyl-C(O)O-(C1-Cg)alkyl,
N(C1-Cg)alkyl-C(O)-NH-(C1-Cg)alkyl],

(Ce-C1p)aryl, (C1-Cep)alkylene-(Cg-Cqp)aryl, O-(Cg-C1p)aryl,
0O-(C41-Cg)alkylene-(Cg-C1q)aryl, (C5-C1g)heterocyclyl,
(C1-Cg)alkylene-(C5-Cqg)heterocyclyl, or O-(Cq-Cg)alkylene-(C5-C1g)heterocyclyl,
wherein the (Cg-C1g)aryl or (C5-C1g)heterocyclyl may be substituted one to three
times by a group independently selected from halogen, OH, NO2, CN, O-(C4-Cg)alkyl,
(C1-Cg)alkyl, NH2, NH(C1-Cg)alkyl, N[(C1-Cg)alkyl]p, SOoCH3, COOH, C(0)O-(C1-
Cg)alkyl, CONHp, (C1-Cg)alkylene-O-(C1-Cg)alkyl, (C1-Cg)alkylene-O-(Cg-C1g)aryl,
or O-(C1-Cg)alkylene-(Cg-C1g)aryl;

or wherein (Cg-C1g)aryl is vicinally substituted by a O-(C1-C4)alkylene-O group
whereby a 5-8-membered ring is formed together with the carbon atoms the oxygen

atoms are attached to;
and wherein aryl or heterocyclyl substituents of (Cg-C1g)aryl and (C5-C1q)heterocyclyl

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

wherein, if mis 3, Rg is not H, (C5-Cqg)heterocyclyl or (Cg-C1g)aryi; and
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25 mis 1, 2, 3,4 0or 5, and L is O or
O (Cl-Co) al kyl ene; wherein 30 R is WO 2008/ 077550
weansaPASO7/ 011163 82 (C3-C8)cycl oal kyl, ( CoPCI/EP2007/011163
O heterocyclyl, (C6-C10) aryé R' is 5
(C3-C8)cycl oal kyl, (C5-C 10 %et erocycl yl,
(C6-Cl0)aryl, (Ci1-C6)alkyl, (Ci1-C6)al kyI ene-R , 10
(CL -C6)al kyl ene-0O (C 1-06)al kyl,
(Cl-Co)al kyl ene-O-R, or (Cl-Co6)al kyl ene-NRXRy; and
whereihgif @i is RarahBgRis aresidue spleotexhfrobsmn of each ot her
(C1-C6) al kyl, 15 (C5-C10) heterocyclyl, (C6-Cl0)aryl,
(C1 C(g)alkyu) al kyl ene- (C5- C 10) heterocyclyl, (Cl
C4) al kyl ene- (C6-C 10)aryl, (C1L -C4)al kyI ene-N H(C
(C3- Cﬂ)@.‘}) ﬁal}%/ylb, 20 (Cl-C4)al kyl ene- N[ ( CL- C6) al kyl ] 2,
A yl ene-N (C6-Cl0)aryl]2, or (Cl
(C1'é€&9(¥| Féme N[ (C5-C 10) heterocyclyl]2; wherein in

1R TR Unal 1) 25 be subst tut ed ane or
(C1 q@éﬁ%@é‘%m&j ofx:g%\l( %2 C\%h?r_gl anHﬁ rl:'s_FgEes R2
(C1 %éggﬁglea,lek@mmzal kyl ene can optionally be substituted
(C1-Cg)alkylene-C(O)-R’,

(C1-Cp)alkylene-C(O)NH2,

(C1-Cg)alkylene-C(O)NH-R’, or

(C1-Cg)alkylene-C(O)N[R’]2:

alkyl, alkylene or cycloalkyl in said residue is substituted one or more times, preferably

one to three times, by OH, OCH3, COOH, COOCH3, NH2, NHCH3, N(CH3)2,
CONHCH3 or CON(CH3)2:

or their sterecisomeric and/or tautomeric forms and/or their pharmaceutically

acceptable salts.

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

characterized by the formula (ll)

R4 R5
R.3 _ L m "
Nao 6
R7
H R (Rz)
8

oy



nore tinmes by hal ogen; WD 2008/ 077550
PCT/ EP2007/ 011163 83 wherein in residues R3 to R8
w@ a@s@1Grar yl and (Co- Cl0) het erocycl yl are PCT/EP2007/011163
unsubstituted or substitutedg®ne or nore tines by
sui tabl e groups i ndependently selected from hal ogen,
OH, N2, N3, CN, C(O-(C1-Co)al kyl, C(O-(C1-Co)aryl,
COOH, COQ(C1-C6)al kyl, CONH2, CONH(C1-Cs6)al kyl,
CON[ (Cl1-CB) al kyl]12, 5 (C3-C8)cycloal kyl, (C1-Co6)al kyl,
3. (@icappauny bbfasmOia (1) atcasiing ko tlaim-INMtherein R4 is OH, and is
(C1-C6) al kyl ene- NH( C1- C6) al kyl ,
chara(ttﬂﬂ@@% by the fepaulg (IBL- 0s) al kyl ]2, (C2- C6) al kenyl ,
(C2-C6) al kynyl , O(Cé C6)
PO3H2, SQG3H, S02- NH2,
SCO2N[ ( C1- C6) al K¥:
S2- (C 1-06) al kyl
C(NH) (NH2), NH2, M
NH C(O) - (C1- C6) al kyl) | kyl,
NH S02- ( C1- C6) al kyl o+ 02- (C6- Clo) ar 2)
NH- S02- ( C5- C10) het er ocycl y8, N(Cl- C6) al kyI C(O-(C
1-C6)al kyl, N(C 1-C6)al kyl -C(O O (C 1-Co) al kyI
N( C1- 06) al kyl - O(O) - NH- ( Cl- C6) al kyl |, 15 (d#lci0)aryl,
5 (C1- C6) al kyl ene- (C6- C10) aryl, O(CG- Cl0o)aryl, O(C
1- C6) al kyl ene-(C6-C 10)aryl, (C5-C 10)heter ocycl yl,
4. ( Bledrfpaliky befoemuGh{CatOptuingtockrh il or cdaim 3, wherein R4 is OH
O (C1-C6) al kyl ene- (C5-C1 o) heterocyclyl, wherein the
and ig claractyrized byothe(fepnateofliot er ocycl yl may be
substituted one to three tines by a group
i ndependently sel ected from hal ogen, OH, NO2, CN,
O (Cl-Ce) al kyl, 20 RGl- NH2, NH( Cl- C6) al kyl ,
N (C1- C6) al kyl] 2, 0" VA
CONH2, (C1- OG)F‘la

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

(C1- CB) al kyl ,
gyl 12, 10
" C6%al kyl ] 2,

( C6- ClO)aryI IS vicl ‘
O (Cl- ¢4) al kyl ene- Olgr oup V\/ne by a56? nbered ring
is formed together ®th carbon at ons €H® oxygen
25 atons are attached to; and wherein aryl or

10 heterocyclyl substituents of (C6-Cl0)aryl and (lII")
(C5-C10) heterocyclyl groups may not be further
substituted by an aryl or heterocyclyl containing

S 1 o(#ﬂ-[]gr ocC cwm@?o&g@d;ﬁhére'%ﬂdg\%qéog& S%Sgo

PCT/ EP2007/ 011163

6. A compound according to one of claims 1 to 5, wherein R3 is H, halogen,

15 (Cq-Cyg)alkylene-R’, O-R” or NHR”.
7. A compound according to one of claims 1 to 6, wherein R3 is H or NHR".

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

20 NH-(Cs-Cg)heterocyclyl, or NH-phenyl.

9. A compound according to one of claims 1 to 8, wherein R3 is H.
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84 wherein, if mis 3, and R6 is a residue sel ected
from (Cl-C8)alkyl, (C3-C8)cycloalkyl,
wQ@ abs0B)ad kyl ene-R, 5 (CLl -C6)al kyl ene- O ( C PCT/EP2007/011163
1-C6)al kyl, (Cl -C6)al kyl enegé> R,
(C1-C6) al kylene-CH R 12, (C1 -C6)alkylene-C(O-R,
(C1 -C6)al kylene-C(O N H2, 10
(Cl-Co6) al kyl ene-C(ONHR , or
(Cl-Co)al kylene-C(ONR ]12; alkyl, alkylene or
10. cyctarapeyhd accewmding tcesne o€ ciaims Ubtet 9, twheregiroRg isH, ialegen or (C1-
tinmes, preferably one to three tines, by OH OCH3,
C4)alkyiOH, COOCH3, NH2, NHCH3, N(CH3)2, CONHCH3 or
CON(CH3) 2; 15 or their stereoisoneric and/or
tautoneric fornms and/or their pharmaceutically
1. 22CEPRURY 5BLhRing o OnEBFERNAR o IdmeBri ke jg H. I F. methy
oret|.ﬁ;p_aracterized by the formula (I1) 4 RS R3 L m N\ I
"' NRs R7 HR$ (R2)n (11) 25 WD 2008/ 077550
PCT/ EP2007/ 011163 85 3. A conpound of fornmula (I)

12. 2RCEERpATnG Satafil b ol BE Flans 71 iadieih RS is H.

13. A compound according to one of claims 1 to 12, wherein R4 is H, halogen or

(C1-Cg)alkyl.

14. A compound according to one of claims 1 to 13, wherein R4 is H, halogen or

(C1-Cg)alkyl.
15. A compound according to one of claims 1 to 14, wherein Ry is H.

16. A compound according to one of claims 1 to 15, wherein Rg is H, halogen, CN,

(Cq1-Cg)alkyl, (C2-Cg)alkenyl, R’, NH-(Cg-C1qg)aryl or (C1-Cg)alkylene-R’.

17. A compound according to one of claims 1 to 16, wherein Rg is H, halogen,

(C1-Cg)alkyl, (C2-Cg)alkenyl, R’, NH-(Cg-C1q)aryl or (C1-Cg)alkylene-R’.

18. A compound according to one of claims 1 to 17, wherein Rg is H, halogen,
(C1-Cp)alkyl, (C2-Cg)alkenyl, (Cg-C1p)aryl, NH-(Cg-C1g)aryl, (C1-C2)alkyl-(Ce-
C1p)aryl or (C5-C1g)heteroaryl.

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

(C1-Cpg)alkyl, (C2-Cg)alkenyl, (Cg-C1p)aryl, or (C5-C1p)heteroaryl.
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R3LmMNNB R OHR3 (RR)n (IIl) 5 4. A
conpound of formula (1) according to claiml or claim
w@2008f0e560 N RL is OH and is characterized by PE&EEP2007/011163
formula (111") RA RS R. Lgy_  HNR7 OR$ (RNRs 2)
n 10 (I111") 5. A conpound according to claiml
wherein RL is NH2. 6. A conpound accordi ng to one of
claims 1 to 5 wherein R3 is H halogen, 15
(Cl-A4)alkylene-R, OR' or NHR'. 7. A conpound
20. adcoomipognd acooming tacbre ok clhirms 16to 1heviereirRBsiis Hihalogen,
NHR'. 8. A conpound accordi n? to one of clainms 1 to
methyl, ettiybrényl, paeny, thiemd, otpPYrdyl.c6) het er ocycl yl, or
NH- phenyl . 9. A conpound according to one of clains 1
to 8 wherein R3is H WD 2008/ 077550

21. P@AT¢dBOAd Gtddkiing 5oAd of AladMBPIOIRD, adiesrei Rg i ¢, tiafogen,
of clainms 1 to 9, wherein R8 is H, hal ogen or (Cl-

meth@dpaktyl.. 11. A conpound according to one of clainms 1
tqg 10, wherein R8 is H O, 6 F, net 5 or ethyl, 12.
22. A GRBBANR 2EEORINGE Phe GhEIATNSC) 1ok WhaTB MRS Rkl o1

R8 is H 13. A conpound according to one of clains 1
to 12, wherein R4 is H, halogen or 10 (Cl-C6)al kyl.

23. 14 cdmpoing® dBdorinsPtlbng of elaife 10 18, adrel R id B, halogen, CN,
wherein R4 is H hal ogen or (Cl-C4)alkyl.

(C1-Cg)alkyl, O-(Cq-Cg)alkyl, (C2-Cg)alkenyl, R’ or
(C1-Cg)alkylene-(C3-Cg)cycloalkyi.

24. A compound according to one of claims 1 to 23, wherein Ry is H, halogen, CN,
(C1-Cyg)alkyl, O-(C1-Cg)alkyl, (C1-C4)alkenyl, phenyl, cyclopropyl or
(Cs-Cg)heteroaryl.

25. A compound according to one of claims 1 to 24, wherein Ry is H, fluoro, chloro,

bromo, methyl, propyl, ethyl, methoxy, phenyl, nitrile, cyclopropyl, thienyl or vinyl.

26. A compound according to one of claims 1 to 25, wherein R7 is H, fluoro, chloro,

bromo, methyl, propyl or methoxy.

27. A compound according to one of claims 1 to 26, wherein Rz is H.

28. A compound according to one of claims 1 to 27, wherein m is 2, 3, or 4.
29. A compound according to one of claims 1 to 28, wherein m is 3.

30. A compound according to one of claims 1 to 29, wherein R2 is H, halogen, or

(C1-Cg)alkyl.
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15 15. A conpound according to one of clains 1 to 14,
wherein R4 is H 16. A conpound according to one of
W@ Rk@s087530 t 0 15, wherein R5 is H, hal ogen, CN,PCI/EP2007/011163
(C1-C6) al kyl, (C2-C6)al kenyl ggR, NH (C6-ClO)aryl or
(C1- C6) al kyl ene-R . 20 17. A conmpound according to one
of clains 1 to 16, wherein R5 is H, hal ogen,
(Cl-Co6)al kyl, (C2-C6)al kenyl, R, NH (C6-Cl0)aryl or
(C1- C6) al kyl ene-R . 18. A conpound according to one of

31. clAarempound aczordihg teonerd daimd, 1 taBdgeherein Ro is H or (Cq-
w- C6) al kyl, (C2-C6)al kenyl, (C6-Cl0)aryl,

Co)a -(C6-Cl0)aryl, (Cil-C2)al kyl-(C6- 25 Cl0)aryl or
(C5-C10) heteroaryl. 19. A compound accordi ng to one of
cI airrs 1 to 18, wherein R5 is H, hal ogen,

I
SRS Hg%‘grcggﬁayrl‘é:@\ﬁ%hg%gad?&gﬁg&%w&%f&%o 5 eyl or

ethyl87 20. A conpound according to one of clainms 1 to 19,
wherein R5 is H, halogen, nethyl, ethyl, vinyl,
phenyl, thienyl, or pyridyl. 21. A conpound accordi ng

t |_ai . : [ [ . hal.ogen,

33 1 RiifeBlin6 gEeffitg I8 ond of SBIR R el B9 He2iy &
claims 1 to 21, wherein RS is H 23. A conpound
according to one of clains to 16, wherein R7 is H,

34. h& %@ﬁoumacc?@ln@g) gpg)gf clm@dltocgij avigrein nis 1 or 2.
(C2-C6) al kenyl, R or 10
(C1- Co) al kyl ene-(CS- C8) cycl oal kyl . 24. A conpound

35. adcoompognt @acoorling tebaef claitng R 34heheriein Ris s H,
hal ogen, CN, (Cl-C4)alkyl, O (Cl-C4)alkyl,

(C1- ) al kenyl , phenyl, cycl opropyl or

36. (%c&ﬁbaﬁhéra%%bdmg ﬂéoﬁé of'@léir?gppw‘ﬁj? af&eti ng to one

claims 1 to wherein R/ 1s l'uoro, chloro,
Re ISbr ono, nethyl, pr opyI et hyl , net hoxy, phenyl,
nitrile, cyclopropyl, thi enyl or vinyl. 26. A conpound
H, accordi ng to one of clains 1 to 25, wherein R7 is H,

) , chloro, 20 brono, nethyl, propyl or nethoxy.
(C1 %%ﬂ{ﬂcomound according to one of clains 1 to 26,
R’ Wherein R7 is H 28. A conpound according to one of
"clains 1 to 27, wherein mis 2, 3, or 4. 25 29. A

(C1q Q@)ﬂﬂmlmte ﬁs@m)aglto one of clains 1 to 28, wherein m
(C1 C4)alkylene (C3-Cg)cycloalkyl,
(C1-C4)alkylene-(C5-C1g)heterocyclyl,
(C1-Cg)alkylene-O-(C1-Cg)alkyl,
(C1-C4)alkylene-C(O)-(C5-C1p)heterocyclyl,
(C1-C4)alkylene-C(0O)-(Cg-C1p)aryl,
(C1-Cg)alkylene-C(O)N[(C1-Cg)alkyl]p,
(C1-Cg)alkylene-C(O)NH-(C 1-Cg)alkyl,
(C1-Cg)alkylene-C(O)O-(C1-Cg)alkyl,
C(0)0O-(C1-Cg)alkyl,

C(O)(C1-Cp)alkyl,

C(O)R’,

C(O)NH-(C1-Cg)alkyl,
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30. A conpound according to one of clainms 1 to 29,
wherein R2 is H halogen, or (ClL-C4)alkyl. 30 WO
wQe@8/00783650 PCT/ EP2007/ 011163 88 31. A conpoPCMEP2007/011163
according to one of clains 1 éo 30, wherein R2 is Hor
(CL- C2)al kyl. 32. A con‘pouné according to one of
clains 1 to 31, wherein R2 is H nethyl or 5 ethyl.
33. A conpound according to one of claims 1 to 32,
wherein nis 1, 2 or 3. 34. A conpound according to
C(O)Nite1ef)dllgyllpsor to 33, wherein nis 1 or 2. 10 35. A
conpound according to one of clainms 1 to 34, wherein n
C(O)Gcslngﬁ)albﬂenﬁ%orrpound according to one of clains 1 to
35, wherein R6 is 15 H, (Cl-C6)alkyl, R, (C1
-4) al kyl ene- (C5-C 10) aryl,

37. ( gﬁ‘gﬁﬁ@ﬁl‘ﬁ é@?&d ngr c??%‘é{“ﬁé@?b%”;}",%%q"“&é'” Rg is

H, -OB)aI kyl ene- O (C 1-C6) al kyl, (C1
al kyl ene-C(O - (C5-C 10) heter ocyclyl, (C1
(Cq Cg)a ,kyl ene- C(O) - (06-C 10)aryl, (CL -C8)al kyl ene-C(O)
N[ (C 1-CB)al kyl]2, 25
(Cs-Gmbeisrasieilene- c(O) NH (C1- CB) al kyl, (Cl
(CB_C@%:JF kt\h‘gne (OO (C 1-06)al kyl,  C(O O (Cl-C6)al kyl ,

yalkyl, C(OR, 30 C(O) NH- ( Cl- C6) al kyl , WD
(06'021009§M77550 PCT/ EP2007/ 011163
(C1-Cyg)alkylene-(C3-Cg)cycloalkyl,
(C1-C4)alkylene-(C5-C1g)heterocyclyl,
(C1-Cyg)alkylene-(Cg-C1g)aryl,
(C1-Cg)alkylene-O-(C1-Cg)alkyl,
(C1-Cg)alkylene-C(O)N[(C1-Cg)alkyl]p,
(C1-Cg)alkylene-C(O)NH-(C1-Cg)alkyl,
(C1-Cg)alkylene-C(O)O-(C1-Cg)alkyl,
C(0)O-(C1-Cg)alkyl,
C(0)(C1-Cg)alkyl,
C(0O)( C5-C1)heterocyclyl,
C(0)(C3-Cg)cycloalkyl
C(O)NH-(C1-Cg)alkyl,
C(O)N[(C1-Cg)alkylly,
C(O) (Cq-Cg)alkylene-(C3-Cg)cycloalkyl,
C(O) (C1-Cg)alkylene- C5-C1qg)heterocyclyl, or
C(O) (C1-Cg)alkylene--(Cg-C1g)aryl.

38. A compound according to any of claims 1 to 37, wherein
Rg is
H,
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89 C(ON(Cl-Co)alkyl]2, or C(O(C 1 -0C6)al kylene-R .
37. A conpound according to any of clains 1 to 36,
wob@serTssik6 is 5 H (Cl-C6)al kyl, (C5-C PCT/EP2007/011163

10) heterocyclyl, (C3-C8)cycgepal kyl, (C6-Cl0)aryl, 10

(C1-A4) al kyl ene- (C3-C8) cycl oal kyl, (C1

-C4) al kyl ene- (C5-C 10) heterocyclyl, (C1

-C4) al kyl ene- (C6-C 10)aryl, (Cl1 -C6)al kylene-O(C

1-C6)al kyl, (Cl -C6)al kylene-C(ON [(C 1-C6)al kyl] 2,
(C1-Chalkgh - C6) al kyl ene- C(O) NH- ( C1-C6) al kyl, (C1

- Co6) al ke{(l ene-C(O O (C 1-Co)al kyl, C(O O (CL-Co)al kyl,
(C3-G®)eyelealkys) al kyl,  C(O)( C5- C10) heterocyclyl, 20

C3-C8 I | kyl ONH(C1lL -CB)al kyl,
<CS'QC1((C%‘§W@%¥%3§§| (@3115, C(c&v) ( etk

Cl- C6) al kyl ene- (C3-C8) cycloal kyl, C(O (C 1
(C5'é@?§1‘?’kyl ene- C5-C 10) heterocyclyl, or 25 C(O

- B0 e 1 10737, “wherein R is H
(01'6(%%88‘%?{?%[7%%@%@%%%/ 011163 90 (C1-Cs)al kyl,
(C1-Cy)alkylene-(Cg-C1p)aryl,

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

(C1-Cg)alkylene-C(O)NH-(C1-Cg)alkyl,
(C1-Cg)alkylene-C(O)N[(C1-Cg)alkyl]2,

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

C(O)(C1-Cg)alkyl,

C(0O)(C3-Cg)cycloalkyl,

C(0)-(C5-C1p)heterocyclyl,

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

C(O)N[(C1-Cg)alkylly,

C(0O)(C1-Cg)alkylene-(C3-Cg)cycloalkyl,
C(0O)(C1-Cg)alkylene-(Cs-C1p)heterocyclyl, or
C(0O)(C1-Cg)alkylene-(Cg-C1p)aryl.

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

H,

(C1-Cg)alkyl,

(C3-Cg)cycloalkyl,

(Ce-C1p)aryl,

(C1-C4)alkylene-(C3-Cg)cycloalkyl,
(C1-C4)alkylene-(C5-C1g)heterocyclyl,
(C1-Cg4)alkylene-(Cg-C1p)aryl,
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(C5-C1 Oheterocyclyl, (C5-Cl0)aryl, 5 (C1
-C4) al kyl ene- (C3-C8) cycl oal kyl, (C 1
WO gparisyd ene- (C5- C 10) heterocyclyl, (Cl PCT/EP2007/011163

-4) al kyl ene- (C6-C 10) aryl, C 1 OG)aI kyl ene-O (C

1-C6)al kyl, (C 1 -C6)alkyle C(O)N H (C 1-C6) al kyl

10 (C1-C6)al kyl ene-C(O N[ (C1-Co6) al kyl ] 2,

C(OO(C1-Co)al kyl, C(O(C1-CB)alkyl,

C(O (C3-C8)cycloal kyl, C(O-(C5-C10) heterocyclyl, 15
(C1-GA)@erea-@) Glhakyl. C(O)N((C 1-CB)al kyl] 2, (O (C

1- C6) al kyl ene- (C3-C8) cycloal kyl, C(O(C
C(O)(ﬁﬁﬁﬁé\ﬂllkyﬂ ene- (C5-C 10) heterocyclyl, or (O (C

Co) al kyl ene- (C6-C 10)aryl. 20 39. A conpound

C(O)(&&Gséﬁﬁéqlﬁlany of clains 1 to 38, wherein R6 is H,

CONCH IORGHLRRES- ¢5) cycl onl kel ( c1( o eant. (e
CONC B ERE oL EoMBIRTERGE 2008/ 077550
ORIy 5, L S

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

Rg is

H;

(C1-Ce)alkyl;

(C3-Cg)cycloalkyl,

(C1-Cy)alkylene-(C3-Cg)cycloalkyt;

(C1-Cyg)alkylene-(C5-C1p)heterocyclyl wherein heterocyclyl is unsubstituted or
substituted one or more times by (C1-C4)alkyl;

(C1-Cy)alkylene-(Cg-C1p)aryl wherein aryl is unsubstituted or substituted one or more
times by halogen, (C1-C4)alkyl, O-(C1-Cg)alkyl, SO2-(C4-C4)alkyl or SO2.N[(C1-
Ce)alkyl]2;

C(O)(C1-Cp)alkyl;

C(0)(C3-Cg)cycloalkyl;

C(0)-(Cs-Cg)heterocyclyl wherein the heterocyclyl is unsubstituted;
C(O)(C1-C4)alkylene-(C5-C1g)heterocyclyl wherein the heterocyclyl is unsubstituted,;
or

C(O)(C1-C4)alkylene-(Cg-C1q)aryl wherein the aryl is unsubstituted or substituted one
or more times by halogen;

and wherein

a (C1-Cy)alkyl or (C1-Cg)alkyl residue is unsubstituted or substituted one to three
times by a group independently selected from halogen, OH, NH>, NH(CH3) or
N(CH3)2,
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C(O-(C5-C1 0)heterocyclyl, 5 C(O(C
1-4) al kyl ene- (C5-C 10) heterocyclyl, or C(O(C
WQ2@8)0AISKY | ene- (C6-C 10)aryl. 40. A conpound aRCDEBI0AT011163
to any of clainms 1 to 39, wherein R6 is 10 H,
(Cl1-06) al kyl ; (C3-C8)cycl oyl ;
(C1-A4) al kyl ene- (C3- C8) cycl oal kyI
(Cl-4) al kyl ene- (C5-C 10) heter ocycl yl wherein
heterocyclyl is unsubstituted or 15 substituted one or
a (C1rOpplkylemes rdzgid@é:b lﬁnstdjskiydlted or substituted once by amino or N(CH3)2
(C1-A4) al kyI ene- ( C6- C10) ar wherein aryl is
and m&@au@soquailﬁylcse&duass |unaué@ntut@ of syhstitutedianse yNH2
hal ogen, (Cl-C4)al kyl, O (Cl-C4)al kyl,
S02- (Cl- 4) al kyl or 802 N[ (C1- ©6) al kyl]2

1. QRT3 Sig F08] SOV il 1. (6 1-Comion
or (C{i%ei&béwed C(O)(Cl C4) al kyl ene- (C5-C

erocyclyl wherein the heterocyclyl is
unsubstltuted or C(O (C1l-A4)al kyl ene-(C6-C10) aryl
wherein the aryI is unsubstituted or substituted one
42. 28 empeyrd acerrdingtonanpgeelainand etk avhergin Re is H, (C1-Cg)alkyl

or (Cl-C6)al kyl residue is unsubstituted
or (Cb‘&l@ﬁlﬁé??lﬁm ed one to three tines by a group

i ndependently sel ected from hal ogen, OH, NH2, NH(CH3)
or N(CH3)2, WD 2008/077550 PCT/ EP2007/011163 92 a

43. (Blcdpalify bessrdirkpiodaey beclaihyistbi42)atbrein Rg is H.

substituted once by amno or N(CH3)2 and a
(C3-C8) cycl oal kyl reS| due | S unsubstituted or
once A conpound accor dj

44. SUbS‘%iH’g'it’%? ﬁgcqrdf W”‘%\HEF'@"HS 6o 43 Pﬂ‘?’éﬂ‘- @6'55219 ?(%'FB)L is
attacr$ed’fo #h@g?[» Ei%ﬁfsi%iiﬂ({}gbzbfé \Aﬁt?srnm% BPfﬁé%ﬁB@rléfP ‘13f’1‘ jng to

any o el n ) al kyl

45. A compound according to one of claims 1 to 44, wherein mis 3 and L is

attached to the 4-position of the piperidine ring.

46. A compound according to one of claims 1 to 45, wherein L is O-methylene, O-

ethylene, or O.

47. A compound according to one of claims 1 to 46, wherein L is O.
48. A compound according to claim 1, wherein

R4 is H, OH, NHo;

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

R3 is H, halogen, (C1-C4)alkylene-R’, O-R” or NHR”;

R4 is H, halogen or (C1-Cg)alkyl;
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or (C3-C8)cycloal kyl. 10 43. A conpound according to
any of clains 1 to 42, wherein R6 is H 44. A conpound
WQewsdisdy to one of clains 1 to 43, wherei n NnPCHEB20ATN1163

L is attached to the 3-posi®on or to the 4-position

of the piperidine ring. 15 45. A conmpound according to
one of clainms 1 to 44, wherein mis 3 and L is

attached to the 4-position of the piperidine ring. 46.

A conpound according to one of clains 1 to 45, wherein

Rs is|H,i(€ 1oCgHlkyl) kalegen; CbY, hyleOe)alkenyd, (C§-Chp)ayl, cme(mgam o)aryl,

according to one of clains 1 to 46, wherein L is
(Cq O@alk&lm@mﬁdoa@rc'br(&sr@mmcte@cwlyl ofwherei n 25 Rl is
X i s hydro hal ogen, or (Cl-C6)al kyl;
(C1-(.}:5§a|kyie,q,e-¢g5-§g@hhet@(gcy :al kyl ene-R, OR' or NHR';
30 R4 is H halogen or (Cl-C6)alkyl; V\D 2008/ 077550
PCT/ EP2007/ 011163 93 R5 is H, (Ci- 06) al kyl , hal ogen,

Ro s R G QORI S RIGIONERY (MO Ry RRIOE).Coalky,

i R © -
1 GpUFELD 8 Ogel & N op kSN

Co)alfslenei)@)NH-8e(03- Celalcpab iGO)NI(CE O By @y Og)akylene-
C6) al kyl ene-CH R 12, (Cl1-C6)al kyl ene-C(O N

GO i K DI ORI, C(0)(C1-Cormikyl C(ONCa CS)CYC|Oa|ky| C(O)NH-
(Cl-C6)al kyl ene-C(O) N[ ( Cl- C4 al kyl12, (Cl- C@al
(C1-Cg)aju], (P! [@1@5:33@ dy (&) _\541 -Ce)alyylene @y gagycloalkyl C(O)

e HRB Bt Lo (1. Cpary
Ry is 2_&}] a@ al :Gi 1_%%%§Y@f(gﬁ|6§§ ‘?'@ﬁ( ?z&g%alkenyl or R’
o EER B PR 1715 K T, o

R8 is H halogen or (Cl-C6)al kyl; ms2,30or4 15 nis

1, 2or 3, and
mis2,3o0r4

nis 1,2 or3, and
L is O, O-methylene or O-ethylene.

49. A compound according to claim 1, wherein
R4 is H or OH,;

R2 is H or (C1-Cyg)alkyl;
R3 is H, halogen or NHR”, wherein R” is defined as above;
R4 is H, halogen or (C1-Cg)alkyl;

Rg is H, (C1-Cg)alkyl, halogen, (C2-C4)alkenyl, (Cg-C1g)aryl, (C1-Cg)alkylene-(Cg-
C1p)aryl or (Cg-C1g)heterocyclyl;
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Lis O, O-nmethylene or Oethylene. 20 49. A conpound
according to claiml, wherein RLis Hor OH R2is H
wW@roogC1758M) al kyl ; 25 R3 is H, hal ogen or NHR', PGITEP0TI011163

R' is defined as above; R4 44 H, halogen or

(Cl-C4)alkyl; R5 is H, (Cl1-C6)alkyl, halogen,

(C2-4) al kenyl, (C6-Cl0)aryl, (Cl-C6)alkylene-(C6- 30
Cl0)aryl or (C5-Cl10)heterocyclyl; WO 2008/ 077550

PCT/ EP2007/ 011163 94 R6 is H, (C3 C8) cycl oal kyl

Re is (PCIC@St;a)dvxtlﬂa&Kyﬂl(%%badWe (@1 mel,)atkflﬁ@rfe-RCI:(CGIh@wCe)aIkyl
a Cl Oa
C(O)(@(1G§36l€lﬂ5 b{g?taeﬁe&%qsq/alkyl é( )(\CPB(Q:nG)Usyeapleyl
c»N[ C1-.06) al &
C(O)@ld)(‘a 6@55%“ %@X’N CacSsladilae QGn-Co)alkylene-(C3-Cg)cycloalkyl,
- C 10) het Iyl 5
C(O)@O;:%gﬂk%}' (Eﬂgﬁ@)-h %f@ lﬁl()fg é)?ylero%clg H, oLal ogen,
08) al kyl . (C2-C8)al kenyl R :
C(0) 1'9&%{&%% "E% oo()%@l C)G?al byl ‘% m)s,gl 3014 1 is

1, 2 or 3; and LisO 15 50. Acorrpound according to
claiml, wherein RlLis Hor OH R2 is H,

R7 is (Chatgen, iGN ; (CpCgdalkyl, HO (CiHGe)aikgs) (G-Eppalkehylar R';
NH- phenyl; R4 is H halogen or (Cl-C4)alkyl; R5 is H,
(C1-A4)al kyl, hal ogen, (Cl-C4)al kenyl, (C6-C10)aryl,

R TR BRRg T P 7 ooy

(Cl C3) al kyl ene-R ; C(O (C1-C6)al kyl,
C(O (C3-C8) cycl oal kyI , C(O-(C5-C 10) heterocycl yl,
m is AP €1- C3) al kyl ene- (C5-C 10) heterocyclyl or C(O(C
C3).al kyl ene--(C6-C 10)aryl; WO 2008/ 077550
nis 1P%P/r|§|3§5é7/ 011163

Lis O.

50. A compound according to claim 1, wherein
R4 is H or OH;

R2 is H, (C1-Cg)alkyl;
R3 is H, NH-(C5-Cg)heteroaryl or NH-phenyl;
R4 is H, halogen or (C1-Cg4)alkyl,

Rs is H, (C1-C4)alkyl, halogen, (C1-Cg)alkenyl, (Cg-C1g)aryl, (C1-Co)alkyl-
(Cg-C1p)aryl or (C5-Cg)heteroaryl;

Rg is H, (C3-Cg)cycloalkyl, (C1-Cg)alkyl, (C1-C3)alkylene-R’; C(O)(C1-Cg)alkyl,
C(O)(C3-Cg)cycloalkyl, C(O)-(C5-C1g)heterocyclyl, C(O)(Cq-C3)alkylene-
(C5-C1p)heterocyclyl or C(O)(C1-C3)alkylene--(Cg-C1q)aryl;
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95 R7 is H halogen, CN, (Cl-C4)alkyl, Q(Cl-C4)alkyl,
(Cl1-A4) al kenyl, phenyl, cycl opropyl,
W@ gBs0sphet eroaryl; R8 is H, hal ogen or (Cl- CApei/kpi007/011163
5mMs3; nis 1l and L is 10 51. Use of at |east
one conpounds of the formula“(1) and/or their
phar maceutically acceptable salt as clainmed in one of
claims 1 to 50 for producing a nedi cament. 52. Use of
at | east one conpounds of the formula (1) and/or their
R7 isghahategentCNa(T -Chalkyh (8 1 CadxlkylatC ¢1CGy)atkeniyh pbeeylbf
clains 1 to 50 for producing a nedicanent for the 15
cycloprap, tExs Caleteroasylevent i on of hypertension, pul nonary
hypertensi on, ocul ar hypertension, retinopathy,
gl aucoma, peripheral circul atory disorder, peripheral
i< tref)d usj i sease (PAQD), coronary heart
Rg Isg-?’srgﬂg ,ngﬁgh?@égkygris, heart hypertrophy, heart
failure, ischem c diseases, ischemc organ failure
) éend organ damage), fibroid lung, fibroid |iver,
mis $iver failure, nephropathy, renal failure, fibroid
nis 1kiaﬂ ey, renal 20 gl onerul oscl erosis, organ
hypértrophy, asthma, chronic obstructive pul nonary
Lis @Qli sease (COPD), adult respiratory distress syndrone,
thronbotic disorders, stroke, cerebral vasospasm
cerebral ischem a, pain, neuronal degeneration, spinal
. , . . _
1. o Rt o B R BRI Sni Bhdmaceutically
acceptabler salbas elaraed in pnesifataimshy e 60 fopbrod udingbe hesdicardent.
conpl i cations of diabetes, 25 nmetabolic syndrone,
bl ood vessel restenosis, atherosclerosis,
52. | (‘fs'eaéf‘_H%tléé’sﬁ’on_eaéﬁrﬁ?aﬁ?‘t’&§ofj{h%e@§rﬁﬁla Qﬂ BRu/oP M&PPRAIMaceutically
infection of digestive tracts with bacteria, sepsis
acceptableasalbas dieireed pmone adthiprsot tes8ifamprodidcing a medicament for the

BT e I A
rpeARSLOh SURDRI: JERBLAL perprsan it b et e e
occlugwéf@)%a%% Q(:E;*G)éﬂ,eqoronammart diﬁ%iaﬁev%@giaﬂ@/&ﬁ)ioﬁﬁ, heart hypertrophy,
heartqgﬁdr}é?isicﬂg%ﬁ%§g5§es, ischemic organ failure (end organ damage), fibroid
lung, fibroid liver, liver failure, nephropathy, renal failure, fibroid kidney, renal
glomerulosclerosis, organ hypertrophy, asthma, chronic obstructive pulmonary disease
(COPD), adult respiratory distress syndrome, thrombotic disorders, stroke, cerebral
vasospasm, cerebral ischemia, pain, neuronal degeneration, spinal cord injury,
Alzheimer’s disease, premature birth, erectile dysfunction, endocrine dysfunctions,
arteriosclerosis, prostatic hypertrophy, diabetes and complications of diabetes,
metabolic syndrome, blood vessel restenosis, atherosclerosis, inflammation,
autoimmune diseases, AIDS, osteopathy, infection of digestive tracts with bacteria,

sepsis or cancer development and progression.

53. A medicament comprising an effective amount of at least one compound as
claimed in any of claims 1 to 50 and/or a pharmacologically acceptable salt thereof,
physiologically tolerated excipients and carriers and, where appropriate, further

additives and/or other active ingredients.



