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WO 2007/ 012421 PCT/ EP2006/ 007139 1
Pl PERI DI NYL- SUBSTI TUTED | SOQUI NOLONE DERI VATI VES AS
WERRO7MINASE | NHI Bl TORS The present invention redBER®0E/007139
novel isoqui nolone and isodquinoline derivatives as
described in the clains, their preparation and their
use in the treatnent and/or 5 prevention of diseases
related to the inhibition of Rho-kinase and/or of
Rho- ki nase nedi at ed phosphoryl ation of nyosin lig
PIRFRAP AP EERATATBE®. IAQAUIYARANFN DB IVATERS PS5 @FPa’éTé‘TAﬁF\ OWHIBITORS
upon agoni st stinulation results in conversion of
RhoA fromthe inactive GDP-bound formto the active

The pci:‘gge Qntfi egqo 2?10178| ékégnﬂﬂ\bﬁb[ afd %%QH%cﬂiﬂe%é‘#ithives as

nase.

descritved the dialm ehé’ir pm;mrhmwand Bheir kisadis he2treatment and/or
expressed in vascul ar snp

prevanigniatdliseasesdpiaied Aethw&'tavpnrggf Rﬁe W@fefsen%ﬂ%yf Rhe-kinase

med'Q%Hsmo?ﬁngﬁkﬁg ﬁt}-ﬁ/éginqm Eﬁl, SROSIHATRSENSI ti zat i on

phosphoryl ation-nedi ated i nh| bition of the nyosin

ht _ch d b . .
RIS e LR —
RhoA frgm th‘éhﬁé&n/eL@W BoBhd form td\meuécﬁlvlegé'_I‘P $ithd form W|th a

known t hat Rho-kinase 1s invol ved
subsemddnmlmgdo |aod ,adtivationoh RhoHenaies: el wp fesferms fRho- klnase 1and

Rho-%% %aaéef QQSWF} nﬂhgggr?at\sh yig%ﬁreggggﬁeg%%ﬁg fLL 85%‘) muscle cells
and éﬁdaﬂﬁéuaabemmaﬂyﬁ@fﬁr@onhég@tzl theYadivel GEP-und®RhoA leads
Resp. Cell 20 Mol. Biol. 20, 1190-1200), asthma

to cakc'sum sgnsitizatien gf smeetly nmglam@&l thraugin phagphorylatign-mediated

|nh|b@f§St ) Sﬁe?m\@ts ‘%E:ﬁa)l/n] B! %ﬂwsagtgg? é%tf%gdr ﬁﬂ:{(rgﬁy &P regulatlon of

the aRtivighef, m}&$A, re§1?|atdr98@hi7 thaihypehaenst aln, N@tukemleai’y389 990-994).
hypertensi on (Fukunoto et al. Heart, 91, 391-2, 2005,
Mukai et al. Nature 1997,389, 990-4) and ocul ar

v R SO E0ASS b et ATl 44 oo
of mybgenismnbzm)d st reiscle hyhestomteadtility (Gokinafet abtl. Apipl. Physiol.
512 247-

2005( QEA)Qgslgrgggﬁlg@mgggbwscwmraﬁlgé (X%sﬁ ﬁf‘ %mal Resp. Cell
Mol. Bfolaie P1E0-120072 asthna Z%é@éhl’etrﬁpmQMdi'bhacbl"Q'O@d' ng2,111-8;

hyper t'ensi on- i riduced, pertensi on-i nduced, and
Nakadiasdeatiad. beph 26@@1&&%‘@3)ramé¢hr0ﬂm ohstrictivg puémpparyrdisease

(corEhedRipa, Ruicn Rinsdios 1898 . 73027 iyl pitRary

hypeh@ﬁ@bﬁt(FQRurﬁw@ﬁf‘bf U HYare 912891 2u2005PNVRIKEREDAI. Nalie51997,389,
9-40, Hattori et al. G rcul ation, 2004,

990- 4_o)gngmlay)hyp@at|easm apdéegulaag of ieacsulainsessure (Honjo et al.

Inves(t Bgﬁhmaambl G{}#,%L?él S@%E%@; 1%?2@@05@%5E%%&%{%a@teloﬁ 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 occlusive arterial 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,
wa@edon®rascl erosi s, restenosis (Pacaud et al. APCHhEPIRE/007139

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

2000, 466, 70, Negoro, et al Blochen1B|ophys Res

Commun 1999, 262, 211), dlabeges di abetic

conpl i cations, glucose utilization and 5 metabolic

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

Cell Faiysuoqlezdoavm@b C66209KisRi etld|9CR8 0051 W) 2114451‘20147:) icononary
penile erectile dysfunction (Chitale
heart ibase. nﬁhemsa@rw@areswnqm@ (Pagaud eta). rﬁfsétwl Coeur 2005, 98,

249- Z'éi 4 dg%%t 505 n@%’ﬂgﬁ %'058?4%%3%0 l@é@ﬁgb 8P LE BRALHEH Biophys Res

e dys rons eron sm
Comragntioeb, 262, 2dd} dfa&)eteyndihmeirMplmatlbna,sglneuse)u&hzatnon and

metagfl@fﬁﬁv%%ggﬁggug&' 3@@%3{92%%@%145@?% Fhasdledial Goll Metab.
2005,?0 lg. %@ats%gﬁiljcgj%?urﬂﬁt%ggl e?égré)@rl_ei%?lleeﬁ‘&%slfbh&ﬁm%h|taley et al.

Naturé(lﬂédlﬁhemm 7 ‘ﬂaﬁa‘rﬁﬁ)oretetopathy, InfEannhiationsimmune diseases,
Phar macol 2000 35 cer ebr al

AIDS( gg?gpogsusmendeppee §g§9%ég?1§7e gggypq{plﬂosgqoro&sm central nervous
systeﬁ%ﬁ%@ﬁi&g SL¥h %g%lﬁﬁméiﬁéggen%ﬁéﬁbn &nd sglrﬁﬂéén‘éplﬁgdw ¢Hara, et al.

Tat sum Neur osci ence 20
JNeutowma 2060, 88, Qﬂatameblﬁlsmenua fdehaty et ab Nam@ 1997,389,990;

Satortg Genimpc. 2HEED. (Lo HIRMf P oF it Sl &pgS7. 1929,

Yamafiﬁ@tfé' a6 hR JVOEdRo VR Fidrhiitop f20800 36i es el 1)acerebrftivasospasm
shown to inhibit tunor cell growth and met astasi s

(Sato( et alh CirstRes 200880 B0 vidms iehal. M@ggswg@m%%ﬁwo)epam e.g.

neurdian gy 304 408 258ienca ORCIEAS1 (HEIL dararchature
medi¢he 2804¢ henT 12)2 (Hi8cticiviof, di@@#tn;e’lﬁamasmtﬂ bactenaqWWO 98/06433),
nuscl e cel | proliferation and nmotility

cancey develqRiBentanshprogiassien gaapiaya wr%ﬁfsumg@ﬁm@feé? akinase has
been éhgﬁbqa%ﬁbﬁuﬁlo?ggﬂﬁ ﬁ]\ﬁ@l he’fggt)amsqtﬂgﬁt @teél' Rlature@hkdicine
prolif elialce c

eration retraction an
1999/5221;iSomiyd &bal Rets @bmnﬁum@ﬁ@@cﬁGQlﬁﬁ&)h&mmg&msm (Uchida, et al.

Biochegy RiRnvates 2008,265 535 40) Binae, & ahsiaetieth 1200V 348,273),
vaschﬁrp%rﬁBbfer%tsc@ celr]proﬁ@rétlcﬁi th rr?&QlQ/ (Parfm 7&7al8@ﬁo\, R8§ 1999,

nboti ¢ di sorders (Kikk al. FEBS Left.
84, 1185-1190; Tamglﬂa{aercheet all Atrwr@@deros@gzoo‘gm%l@@s 11%77)2endothellal

cell péql?gregpp @chtgfel]alﬁﬂd'eﬁ %‘gﬁi‘fﬁ'&ﬁ@i\?{’ﬁe& Eil ’Blc%hem

BloprﬁﬁgR%QaCbﬁﬂnGKaZW%g 685- &40), auésslmsérafomeﬂbn (Rma et al.
-8: Sanchez l\/adrld et al munol .

Science1t 98722754 1388184z Yemashiro efal. ~b|C€|JB|q4nﬁQQQ 15@@657 -806),

T

1999! Q‘ﬁn‘fﬁﬁﬁ 1633 Klagescét alal iCull Bish109@1d44, 745, I%étzer etral.JCell Signal

macol . 2000, 403: 203-8 Al zh [ Z
2000&2 @45) @g I@Hggcgg@ggregatlon) (Kawazgueclhrlree!t al. IE_“ItIJrS T Phar agglu 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., 1998, 273, 5542-
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302, 1215-1217), adducin activation (Fukata et al. J.
Biol. Chem, 1998, 273, 5542 WD 2007/012421
wean/aP2006/ 007139 3 5548), and in SREB (St erBdT/EP2006/007139

response binding elenment) signalling and its effects

on lipid netabolism(Lin et_al. Crc. Res., 92,

1296- 304, 2003). Therefore, a conpound havi ng

inhibitory effect on Rho-kinase and/or on Rho-kinase 5

nmedi at ed phosphoryl ati on of myosin |Iight chain
5548)andih BREB (Sterobfspbnie biridieg tleraémnty signatiimgy and its effects on lipid

reventlon of _cardi ovascul ar _and_non-cardi ovascul ar

metataplm(;lég at gl - r%e%gg f%%a%g“'a%oqeﬁe primry or

secondary di sease cause, |ike hypertension, pul nonary

hypert ensi on, ocul ar hypertension, retinopathy, and
Thersjbraa,naorrmnpmmd haeinglinkibitony effent pn Rhe-dirdese, arpﬂoi ph&hal-kinase

medigled hosph %@tﬁ%' Smyusin dons hagrosplRe Bufie et treatment
and/o? g'réwrﬁ‘lon' of 9a§’étﬁ§|a§ﬁ‘§ nohfd"a?@’ 6\/53(95|§ﬁ8|3&§ééé‘ frﬁ‘/olvmg Rho-

or gan nage fibroird |ung, broid l'itver, liver
kinasé ais| thee),rinnm]yrmcqea;ohsiam diseask ngusmtherhy@estueoatqnn gulteenary

hyper?ee;péq)rY I ﬁqr Syg)%r}tﬁ'n%?og]c ggm%qaggy, arrgﬁéllfaﬁcgm%h Egpaﬁgria‘?%irculatory
dlsord}érOFEF b'lhé?%ﬁbéél@&k/é arriahbisense f(PAQI[bW corsidheattli®ddde, angina
uctive pul nonary di sease (COPD), adult

pectorleslpeamhupgdmmr bggrtéglhueowghemsz disegaewtisehemic organ failure

(end g@%ﬁecﬂeﬁggg%)zi |h%1§ |l¢ﬁge fﬁ@@?o%’éﬁ Ea;ﬁe Cr?éeofi%ﬁé hy, including

hypertsasioeiriuced, n@ﬁlﬁy@brteﬂérd)nl-mﬁu&wd AMaztiabetic nephicpatisies, renal
premature birth, erectile dysfunction, endocrine

fallur@)fgafrglﬁldﬂqim reaalt@pn'@gglpéqzlggqgs qjgagtl'yppgtrophy, asthma, chronic
°b5"‘%5’§£}f'. ong %gisgggé?g()g{)[g) SQUR!L FétBHFdefreQé 2hsdBme,

ronme vesse rest enosl s,
thromiiotie disartersy stroke | cérebratatasospasm} oerebtmfesmemas pain, e.g.

Al DS, 20 ost eols)ét sug% as ost 8 0Si s, tion,. of
neurcpagis PR Neuie i sPital SO LTy AiphidierS tiSease,
prem ébﬁﬂm’eﬁ‘ ctﬁ@% BRPRYBA SéMbcrieddysFaNQRINS, Sheticlerosis, prostatic

reast, rost ate, ovari es brain and | ung and
hypentrlmehy, mabammutcomphoa_ﬂcmza‘aiuabetem nedabolic syndrome, blood

v SRR T S At OBt s
osteoRéﬂvzé&rﬁa§oé@U§bEbs@s |ﬁfecﬂon(o¢U?@é%'n6e|tid&|l(§dnth bacteria, sepsis,

eterocyclic group useful as neuroprotective gents

cancesdieetopmesiaE pagiessiag, AG) caeerrsiaidae preast eplons prostate,
ovan@%é}éi'nn@?oeyn?;rgrﬁfh%rr hésifides carrying an ether or

est position of the isoquinoline
ring. 30 WD 2001/ 039726 generically describes
CO C10) al kyl - heteroaryl substituted  cycl ohex

WO Qié@é%ﬁ desbesdsenuingling-fesulf P@am@%fieaf/afmq,sr%ma)(’y substituted
by a (EHEF} 698CH2)0.6-, a -(CH2)0-6-S-(CH2)0-6- or a -(CHp)g-6-linked

heterocyclic group useful as neuroprotective agents.

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

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

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

cyclohexyl derivatives useful for the treatment of microbial infections.



10

15

20

25

30

WD 2007/ 012421 PCT/ EP2006/ 007139 4 JP 10087629 A
descri bes isoquinoline derivatives useful for the
wo ewavmaat of di seases caused by Hel i obact er pyi/BP1006/007139
such as for exanple gastritis cancer or ulcer. The
i soqui nol i ne derivatives nay4be substituted by OHin
the 1-position and are preferably 5 5-substituted by
X-[ (Cl-C6) al kyl ene) 10-1-Y wherein X nay be oxygen and
Y may be an aryl or a heterocyclic group. Yoshida et
al. (Bioorg. Med. Chem 1999, 7, 2647-2666) disclose

9P 1t BREYA Hedcrneio oy halns efsﬁif?tl\f%%p@%egvm e fiatment of diseases
caused 6?@1&%%81%?%540??&&% &4 ﬁ?r'é?é‘iﬁplé%l asfrtisectHcer oPD@:er The

receptor inhibitors useful for biting cel
isoqupradinefderivatives owypziadbstittedizy Obt inthe 1-Aosmon a)qd-arArpreferably

s-sutghrl Y S -CBla ab TR bt Sy kg Shvafn Gy gnay be
o SR, 2, 20 s ol o

substituted C3 7 nmonocyclic saturated heterocyclic
system WO 2005/030791 (Merck & Co. ener.i cal
Yosh@beRiral EIORIS. BRch AT E9Ghrie 2SR HecIoss P-Ranzyiony-
isoquLﬁo‘ﬁﬁéW?F‘fqeotFeétﬁ{éﬂt%‘? iREEHS B fsed 15 HeliSba&ar |%h' ve
eart fallure etc I'soqui nol one rivatives |ch are
optionally substltuted in 6-position by a group 20

US 5 Rl 5E ECH ahtler BStGhdarentar ihighorS useful for

|nh|b|ﬁﬁé @éﬁb?&lf&%ﬁ@ﬁ%d\ﬁomﬁs%ﬁﬁé|fbﬁ'nulb”9‘r\l\"—t)t‘ —lar #> wilefin X may
het eroatons selected fromN, O or S; and are

be (Cﬂfbﬁm-Zt(Cd'U?bm @ @i Z-6H2,ywhereiniZ roy ber Ry is hydrogen or alkyl, Ar
substituted aryl or heteroasé%u ring in the 4-position.
| may-e ?EOZ‘GGHPQ@OE@QPK'%WMS@ ted g%qm#n@ane;ar@eébu imysbe among

otheré%nﬁﬂé@ﬁéh*‘%ﬁféﬂﬁﬂ@ C gﬁﬂnto%géhc éé} rdt88 h%E%E?BH sL)}r%féem.

car c ar on es I've heart
etc. isoqui noI i ne derl vati ves V\,hl ch may be

substituted by hydroxyl in the 1l-position and are o
WO 2696/3HE91y(Merok& Cot)egenearicalipdeseiibes ay patagsiaup channel inhibitors

forthe RN RS R By, IBBEPEnoeflk il e e °

isoquiidlistieati @AtV eBOMNEN &ré ©plishampsubdtitutetng e\ﬂpéshtudn ba a group
or 4 heteroatons selected fromN, O or S; and

(CREROQORADUREIACT B MR67 €107 2RE RS mrexgsalgsoup EaSéoUénnem as a4-6
directly bound optionally substituted aryl or
memberedrunsajurateéchgr saturated4nopecyidic beterocylic ring with 1, 2, 3 or 4

heteroatoms selected from N, O or S; 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 (CRER),OR43 wherein p may be zero,

and R43 is e.g. a group R81 defined as a 4-6 membered unsaturated or saturated

monocyclic heterocylic ring with 1, 2, 3 or 4 heteroatoms selected from N, O or S; and



WD 03/ 053330 (Ube) describes isoquinolone derivatives
of the formula 5 {heteroaryl} - C(R (R (NH2) HN O
W@200Rlt24ki nase i nhibitors. 10 An enbodi nent of PETTEP2006/007139

present invention is a conpound of the formula (1) R4
R5 R3 L NR6 R2ZN R7 (Rg)n R8 (1) wherein R2 is H,
(Cl-C8) al kyl, [(Cl-C8)al kyl eﬁelo- 1R, 15
[ (C1- C6) al kyl enel0- 1-0- (C1- C6) al kyl ,
[ (Cl-C6)al kyl ene] 0-1-O- R, [(Cl-C6)al kyl ene] p- 1-NH2,

are s(ilfstituted )y & direotiyl boardidptitnale) suibkstituted aryl or heteroaryl ring in the 4-
%Cl C6) al kyl enel0-1-N (C1-Co)al kyl]2, [(C

positi9ng) al kyl ene] 0- 1- CH R | 2,
[ (C1-C6) al kyl ene] 0-1-C(O -R ,
[ (C1l-C6) al kyl enelo- 1- C( O) NH2,

WO 03(@3333) Alhe)ldaselibed isgqUjmipre dedvatives of the formula

5 [ (C1-C6)al kyl enel0-1-C(ONR ]2 ; 20 R3is H,

hal ogen, CN, (Cl-C6)al kyl, (Cl-C6)alkylene-R, OH,

O R', NH2, NHR' NR'R" or
hal ogen hydr s e cl {Egg_é ﬁé@} F?@@() cyzzll oal kyl ,

(Cl- C6) al kyl ene- R 1 WD|2007/ 012421 PCT/ EP2006/ 007139
6 R5 is H WNqgen~a¥ N2, (Cl-Cs)alkyl,
(C2- C6) al kenyl , ||IR, (Cl C6) al kyl ene- ( C6- ClO) aryl,
(C2-C6) al kenyl ege- ( C6- C10) aryl ,
(Cl- C6) al kyl ene- (C5- C10) het er ocycl yl, NH2, NHR,
NH SC2H, NH S02- (Cl-C6)al kyl, 5 NH S02-R,
NH C(O) - (Cl C6) al kyl , NH-C(O) R,
as Rhorloprpe anieitors kyl ]2, C(O) OH or ' C(0 O (C1- B) al kyl :
R6 is H R, (Cl-C8)al kyl, (Cil-C6)alkylene-R,
(C1- Co) al kyI ene- O (Cl1- C6) al kyl, (Cl-C6)al kyl ene-O- R,
10  An enfiddic®rd lof Yhes pres@idt Rivedtion is a compound of the formula (1)

Ry Rs
Rs_~ L NRg
RoN

R7 (Ry)n

O Ry

v

wherein

Ra is H, (C1-Cg)alkyl, [(C1-Cg)alkylene]p.1-R’,

15 [(Cq-Cg)alkylene]g-1-O-(C1-Cg)alkyl, [(C1-Cg)alkylene]g-1-O-R’, [(C1-Cg)alkylenelg.
1-NH3, [(C1-Cg)alkylene]g-1-NH(C1-Cg)alkyl, [(C1-Cg)alkylene]lp.1-N[(C1-Cg)alkyl]2,
[(C1-Cg)alkylene]g-1-CHIR I,

[(C1-Cg)alkylene]g-1-C(O)-R’, [(C1-Cg)alkylene]g-1-C(O)NH2,
[(C1-Cg)alkylene]p.1-C(O)NH-R’, or [(C1-Cg)alkylene]g-1-C(O)N[R’]2 ;

20
R3 is H, halogen, CN, (C1-Cg)alkyl, (C1-Cg)alkylene-R’, OH, O-R”, NH2, NHR”,
NR”R” or NH-C(O)-R”,

R4 is H, halogen, hydroxy, CN, (C1-Cg)alkyl, (C3-Cg)cycloalkyl, (C1-Cg)alkylene-R’;



10

15

20

25

10 (C1-C6)al kyl ene-C(O -R, (C1-0C6)al kyl ene-C(O NH2,
(C1-C6) al kylene-C(ONHR, or (C

wa2epal4ky | ene- C(O N[ R 12; R7 and R8 are i ndepRCEP100§007139
of each other H, hal ogen, CN, NO2, (Cl-GC6)alkyl,
O (C1l-C6)al kyl, O[(Cl-C6)al kyl ene10-1-R,
(C2-C6) al kenyl, R, 15 (CZ-C%) al kenyl ene- ( C6- C10) aryl ,
(Cl1- C6) al kyl ene-R, NH2, NH-R , NH SO2H,
NH S02- (C1- C6) al kyl , NH 802 R‘ 802 NH2, SO02-NHR ,
NH C( O) - (Cl1- C6) al ky |, NH

Rs isyF, Nalpereien) REs 165 &%WC? @%?lé}@lgﬁ R
1-Cialdlng e e (o ColaMS R o gEnT. " T 1S
(C1-GMIENEA G et ,Cyf%(@Q%FC|%1%VaNH SO2-(C1-Ce)alkyl
NH-SCORENA HORET-Blakii NREIORR SRR MIET: %‘2%"’5' C{O)OH or

C(O)@Q(%O@éjé]ﬂ.y’MZl PCT/ EP2006/ 007139 7 wherein and Ry

are in ependently of each other (Cl-C6)alkyl,
(C5-C10) heterocyclyl, (C6-C10)aryl,

Re 'S(l'gélﬁa(& C:S?@%EG %f@)aﬁi@l%%te?'r&(fcy%% kyl(gﬁe N H(C
(C1-GRRBELR; cghéﬁiff?@fﬁ%;égﬁqy%@é RP\8' g )efkylene-cHIR Y,
C1- MR EORE Gy ERAEN T O G oA TIBINH-R, o
C1-RANSERLIOMED; °‘N’L'Q?”%L.'CXBF’GN‘Z’%E§§ 2" 10 e

CONHCH3 or CON(CH3)2 or an al kyl or al kyl ene may be

hal ogenated once or nore; or their pharmaceuticall
R7 ang Berabn@emd@tbtmf/aachsqtbeéU; balegenc CNo N2 alfi-6i6 );alkyl
O-(CEiakibl b -5 RIBUR- 67t Gr 2 RERY B r osi dues

R8

C2- é‘éaikgaMegﬁa a,%@wﬂipnfééi@ar"v@ R Ha R WisD3R
NH-S%@&@D‘SRW,WZ C5BLANHG R NHAHNRE CP6)-(C 1-Co)alkyl, NH-

C(0)-R’, C(O)N[(C1-Cg)alkyl]z, C(O)OH or C(0)O-(C1-Cg)alkyl;

Rg is halogen or (C1-Cg)alkyl;

nis0,1,2,30r4; and

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

wherein R’ is (C3-Cg)cycloalkyl, (Cs-Cqg)heterocyclyl or (Cg-C1g)aryl; and
R” is (C3-Cg)cycloalkyl, (C5-C1g)heterocyclyl, (Cg-C1g)aryl, (C1-Cg)alkyl,

(C1-Cg)alkylene-R’, (C1-Cg)alkylene-O-(C1-Cg)alkyl, (C1-Cg)alkylene-O-R’, or
(C1-Ce)alkylene-NRyRy; and
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20 Stereoisoneric fornms of the isoquinol one
derivatives of the formula (1) include the
wa@errespaondi ng tautoneric 1-hydroxy-substit ut eBCT/EP2006/007139
i soqui noline derivatives of the formula (I') RA R5 R3
L NR6 R7 (RO)n OR1 R8 WO 2007/012421
PCT/ EP2006/ 007139 8 wherein’RL is H, (C1- C6) al kyl ,
(C2- Co6) al kenyl (C2- Co) al kynyl, [(C
1- C6) al kyl enel0-1- (C3-C8) cycl oal kyl , [(Cl
-C6) al kyl ene] 0- 1- (C5- C 10) het erocycl yl, (Cc1

aIkIene]Ol(CGClO)ar C.1-Co6) al kyl,
wher@(' X @nd By) Aledpdgpendgntly. qf@%sgta?kgﬂﬁm(cs)a@yb(q [(C
(Co-Crafhafrgrion teortiomd 167 CaHibas (5-Gi0hsterocyciy,
1 %%&r%ﬁﬁé'o%ﬁ?%o%rﬁ ST
(C1- GRSl M CPeBIh T 1T PR Wﬁé@aﬁﬂaﬁ‘ﬁ”z* Y

-d Hﬁ(@?\%‘iﬁ C eroryEiQpoamyl of the formula (11)
(C1-G4Jefy i RREEL ﬁﬂN‘R?r(&?n?os(ll) In a further
preferred enbodi nent Rl in the conpound of t he

formula (I’ édl the 15 conPoundlst
whereindn sesidvey &5 Ricang Ranene alkyher aldmﬂmremdwge;n piprRgan
optrorﬁeilyl'be substrtutFe% b(yRa)r-[1 O(,q-_||3 éOOH COOCHg3, NHp, NHCH3, N(CH3)2,
CONH2, CONHCH3 or CON(CH3)2 or an alkyl or alkylene may be halogenated once

or more,

or their pharmaceutically acceptable salts and/or sterecisomeric forms and/or

physiologically functional derivatives.

In another embodiment of a compound of formula (1) in residues R4, R5, R7 and Rg
one alkyl or alkylene hydrogen atom can optionally be substituted by OH, F, OCH3,
COOH, COOCH3, NHp, NHCH3, N(CH3)2, CONH2, CONHCH3 or CON(CH3)2.

Stereoisomeric forms of the isoquinolone derivatives of the formula (1) include the

corresponding tautomeric 1-hydroxy-substituted isoquinoline derivatives of the formula

("

R, Rs
Rs_~ L NRg
Nx
OR; Ry

(I



(I1"). The conpounds (I1) and (I1"') are tautoneric
fornms of each other. For exanple the conpound of the
wo otomoiz20 HN NH 20 0 WO 2007/012421 PCT/EP2006/007139

PCT/ EP2006/ 007139 9 is a tautoner of the conpound

with the formula O HN N OH, The follow ng preferred
enbodi nents refer to the confounds of the fornul ae

(r)y, (r), 5 (1) and (I11"): R3 is preferably H,

hal ogen, (Cl-C6)al kyl, (Cl-C4)alkylene-R, OR' or

wherdihiiR 4 isNH/ €€ 1-Qgaleyk; e@g Galkeniyl, (C@CQ&)I@IMI or NHR'.
Most preferred, R3is H, (Cl-C4)alk

[(C1 'Wkﬁe'@bhﬁ(ﬁswcvvbakyl Wﬁﬁ@)&lkyleeehﬁqf(@l&ﬁh o)heterocyclyl,
referred R3 is (C1-C4)al kyl, NH 10
[(C1- éﬁi?‘"(%?’h@()e‘r'éﬁﬁﬁmﬁﬁﬂal n| ng one or nore N atoms or

OBl alin, LN&%FSSCE@ éﬁ)?@e{ CRSIS oy
S R. M
5 C(O) Bﬁérggﬁ%ﬁé”?% Z&aﬁ%ﬂysg@# (ecgece) al ky|Ire
R | furth
o0 IR Tt BT 0 Bt
N T C U E
R TS 6 Np B Egn L alsiapdeAngt abeve. 1 20

Preferably, R5 is H, halogen CN, (Ci1-06)al kyl, R,

10 Ina p?@%@&%éﬁ%&&%qto&g |é mﬁe ggréy%lohtgl@ep? %@gR‘g}rlea (Iis H, the compound

, NH: ( C6-C10 or | en In a further

s thufichaRtierzekh iy aihmpotidso! @efrmn Bon. " - Cro) aryi
NH (C6- C10) aryl, (RL- C2ral kyl ene- (C6- C10) aryl,
(C1-C6)al kyl or (@5-C10 ?heteroary . Most preferred,
R5 is H hal ofen, NR.Oor 25
(C5- C6) het er oar y|"~. ally prleferned, R5 is H,
hal ogen or (Cl-H§
is Hor halogen. MpSt especiRkly pr ef(ry |;ed R5 is H

().

In a further preferred embodiment, R4 in the compound of the formula (I') is H, the

15 compound is thus characterized by a compound of the formula (II')

R3_X L NRg
|
N~
R7 (Rg)n
OH Rg .

The compounds (ll) and (II') are tautomeric forms of each other.
For example the compound of the formula

© AN
HN NH
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WO 2007/ 012421 PCT/ EP2006/ 007139 10 Preferably, R6 is
H (Cl-C6)al kyl, R,
w@ a7 amual kyl ene- (C3- C8) cycl oal kyl PCT/EP2006/007139

(Cl-4) al kyl ene- (C5-C 10) heter ocycl yl,
(Cl-C4) al kyl ene-C(O) - (C5-C 1Q) heterocycl yl ,
(Cl1-A4) al kyl ene-C(O - (C6- Cl0Yaryl or
(Cl-Co) al kyl ene-(C6-Cl0)aryl. In a further preferred
enbodi nent, R6 is H, (Cl-C6)alkyl,

is a t4utbmet 0f tres eormppahy Iwith({6@-fGnhakacl oal kyl, 5
(C1-A4) al kyl ene- (C3 08) cycloal kyl ,
(Cl-C4) al kyl ene- (C5 5CY
(C1- Co) al kyl ene- (06 10) ryl. ¢ preferred, R6 is H,
(C1- C6) al kyl , Cl oal K
(C1-A4) al kyl ene- (C3 C8) cycl oal kyI
-C4) al kyl ene- (C5-C 10) het er ocycl yI (C1
-C6) al kyl ene-(C6-C 10)aryl. In a nore preferred
enbodi nent, R6 is H, (Cl-C6)al kyl, (C3-C8)cycloal kyl,

The f%l%v(n@)p%iy ﬁ%ﬁ?@g@ﬁ%@g@ %C%ﬁiﬂpeunds of the formulae (1), (1),

(1) anteglBy. ocycl yl is unsubstituted or substituted by
(C1-CA)al kyl, or is (A- C4)alkylene- (C6-ClO)aryl, in
whi ch the aryI | s unsubstituted or substituted,

R3 |sf(ffr§ffe‘?él?gl-ﬁ peC| 5 f}@)a ms;{ nﬁ* c@{ilhﬁbﬂleggppos; or NHR". More

t C. |
prefeﬁe@ E)% )}é I-fS égqr%iﬁ(g!g{ ll(\l;PltFQ e%ﬁ?%}eﬁﬁes@@%@ ] é_%1 -C4)alkyl,

NH- (@@éﬂ%éterocydm dN[NH;bh@éyaIelspbi:lallgeﬁpa‘errebl% N(BH(I){Z C4)a|kyl NH-
a nore especially preferred enbodinment R6 is H,
(Cs- ngetemanykyd)nta(rmg cap oy ahorg Nydtomser-Ni4)pdiekyl. ddest(@Specially
cl oal kyl, (Cl-C2)al kyl ene-thienyl,
prefe(rgq,ég)lg Hcyl ene- pyri dyl, (Cl-C2)al kyl ene- piperidinyl,
(C1- C2) al kyl ene-pyrroli di nyl ,
(C1- C2) al kyl ene- 1- et hyl - pyrrol yl,

Prefega@}y g}‘i’éf tly ru Ir?]yg %'u?zg‘jn o (f(’é)”a?@; '*Eﬂﬁ%'ﬁé o)yl or (C1-Cg)alkylene-

R’. MbRY preiiidabif, Ry, Rélo &EL NRHL(CEIQpER) Bt .
(ClﬁCZ) al ‘ky;l £e naphtyl 0@21) @jézdlcg) al ky(::bene phgjnyl
(C1-Ci)elkglemepReniyl a furtherguefericdémbodimentbRyiis i, drhidgen,
hal ogen, nmethyl, ethyl, isopropyl,
(C1 %)alksl NH-f(Cgeﬁmr)eryI)dr (CMQWMIe@@@% 0)804- Mest preferred Ry is
N(CH3) 2; preferably the (Cl-C2)al ene is nmethy
H, halagen, AkG| Cjalky hIBSpasiall @reiatiod R HhRIOOR of EC R Cealkyl

Cl- C6) al k é C6) cycl oal kyl or 25

MOSt%’éﬂe‘Eﬁﬁbpfgf/?%ﬁ %@35 Ycycloalkyl. In a further nore

especially preferred enbodinent, R6 is H,

(Cl-C6)alkyl. In a nost preferred enbodinent, R6 is H
PrefeRIRESs Pl hRRoged! mwacqtes)‘wmoaeww(@ﬁm )a@vlhyl :

propyl; isopropyl. cyclopropyl’, 3-neth
(Cq- Og)abkt/lerm-RUthre Bré?efhtily IR4 iHphalogeh, (:(Ey@@&llkyt, iR’uent

sel ected fromthe group consisting of WO 2007/ 012421
NH-(G0 igran 6r (07-13$)alkylene-R’. In a further preferred embodiment, Rs is H,

halogen, (Cg-C1g)aryl, NH-(Cg-C1g)aryl, (C1-C2)alkylene-(Cg-C1p)aryl, (Cq1-Cg)alkyl
or (C5-C1p)heteroaryl. Most preferred, Rg is H, halogen, phenyl, (C1-Cg)alkyl or
(Cs-Cg)heteroaryl. Especially preferred, Rg is H, halogen or (C1-Cg)alkyl. More

especially preferred Rg is H or halogen. Most especially preferred, Rg is H.
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im/a aaa ,,,,dFF*/I I\ I\ FIANINS

5*\ 1 O\V\V I *1 * NHNS , , , , ** NHNHONO
W0 2007/012421 F FFSFNO=i =00* NH "~C PCLOPI06/M7139
N NO , , , , WO 2007/012421 PCT/ EP2006/ 007139 12 *

\' I *\ OCH3 The asterisk (*) denotes where the bond
is connected to the N-atom oYt he pi peridine. 5

Preferably, Rg is H, (C1-Cg)alkyl, R’, (C4-C4)alkylene-(C3-Cg)cycloalkyl,
(C1-Cy)alkylene-(C5-C1p)heterocyclyl, (C4-C4)alkylene-C(O)-(Cs-C1g)heterocyclyl,
(C1-C4)alkylene-C(O)-(Cg-C1p)aryl or (C1-Cg)alkylene-(Cg-C1p)aryl. In a further
preferred embodiment, Rg is H, (C1-Cg)alkyl, (C5-C1p)heterocyclyl, (C3-Cg)cycloalkyl,
(C1-C4)alkylene-(C3-Cg)cycloalkyl, (C1-Cg)alkylene-(Cs-C1g)heterocyclyl or
(C1-Cg)alkylene-(Cg-C1p)aryl. More preferred, Rg is H, (C1-Cg)alkyl,
(C3-Cg)cycloalkyl, (C1-Cg)alkylene-(C3-Cg)cycloalkyl,
(C1-C4)alkylene-(Cs-C1p)heterocyclyl or (C1-Cg)alkylene-(Cg-C1g)aryl.

In a more preferred embodiment, Rg is H, (C1-Cg)alkyl, (C3-Cg)cycloalkyl,
(C1-Cy)alkylene-(C3-Cg)cycloalkyl, (C1-C4)alkylene-(Cs-Cqg)heterocyclyl, in which
the heterocyclyl is unsubstituted or substituted by (C1-C4)alkyl, or is (Cq- C4)alkylene-
(Cs-C1p)aryl, in which the aryl is unsubstituted or substituted, preferably one to three
times, by halogen, (C1-C4)alkyl especially methyl, ethyl, isopropyl or 3,3,3-
trifluoromethyl, O-(C1-C4)alkyl especially methoxy, SO2-(C1-C4)alkyl especially SO2-
CH3 or SO2-CF3, or by N[(C1-C4)alkyl]> especially N(CH3)2, In a more especially
preferred embodiment Rg is H, (C1-Cg)alkyl, (C3-Cg)cycloalkyl, (C1-C4)alkylene-(C3-
Cg)cycloalkyl, (C1-C2o)alkylene-thienyl, (C1-C2)alkylene-pyridyl, (C1-C2)alkylene-
piperidinyl, (C1-Co)alkylene-pyrrolidinyl, (C4-C2)alkylene-1-methyl-pyrrolyl,
(C1-Co)alkylene-1-methyl-pyrazolyl, (C1-C2)alkylene-furanyl, (C1-C2)alkylene-
tetrahydrofuranyl! or (C4-C2o)alkylene-1H-indazolyl, (C 1-C2)alkylene-naphtyl or
(C1-Co)alkylene-phenyl wherein phenyl is unsubstituted or substituted by halogen,
methyl, ethyl, isopropyl, 3,3,3-trifluoromethyl, methoxy, SO2-CH3 SO2-CF3 or
N(CH3)2. preferably the (C1-Cg)alkylene is methylene. In a more especially preferred
embodiment, Rg is H, (C1-Cg)alkyl, (C3-Cg)cycloalkyl or
(C1-Cy)alkylene-(C3-Cg)cycloalkyl. In a further more especially preferred embodiment,
Rg is H, (C1-Cg)alkyl. In a most preferred embodiment, Rg is H. Examples of Rg

groups are hydrogen, methyl, ethyl, propyl, isopropyl, cyclopropyl, 3-methyl-butyl,
butyl, s-butyl, 3,3,3-trifluoropropyl or a substituent selected from the group consisting

of



Preferably, R7 and R8 are independently of each other
H, hal ogen, CN, (Cl-C6)al kyl, O (Cl-C6)alkyl,

w@ a7 oe4al kenyl, R or PCT/EP2006/007139
(C1- Co6) al kyl ene- (C3-C5) cycl oal kyl. More preferred, R7
and R8 are independently of f?ch ot her H, hal ogen, CN,
(Cl-A)alkyl, O (Cil-C4)al kyl, (C2-C4)al kenyl, phenyl,
(C3-C6) cycl oal kyl, (Cl-C4)al kyl ene 10
(C3-Co6) cycl oal kyl or (C5-C6)heteroaryl. Even nore
prefered, R7 and R8 are independently of each other
H, hal ogen, (Cl-C4)alkyl, O (Cl- or
(C3-C6) cycl oal kyl . Most preferé

kyl or

G ¢ a Q X ,
C1- C4) gl ky phen§ﬂ, Especi 'l y, prefer
and Rg are HL Rg is preferably halogen or
(CeiC4)al kyl . More preferred, Rg is A, F, nethyl

d, 15

1, 2 or 3 bre prefer
grred, n i The 1inkg

piger i*di n ng i fian
ring carhon at oni and nay ,
5 (S)-stereoisomer of a conpound according to the
invention 25 In a preferred gy-odlnent L attached
ring
R6 HL nor |L

-nt L'is Mttache
to the 4- p03|t|on of the plper|d|nyl ring. 10
Preferabky, L is O-nethyl ene, C>ethy|ene or O More
preferablyy L is O nethyl ene,

Ne heRv>Paye|

b
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et hyl ene or nost preferred O attached to the

4-position of the piperidinyl ring. Mst preferably, L
WO 2000012821 | n preferred enbodi ments of the presPCI/EP2006/007139

i nvention one or nore or all of the groups contained

in the conpounds of forrmulag {1) or (1') can

i ndependently of each other1 ave any of the

preferred, nore preferred or nost preferred

definitions of the groups specified above or any one

or sone of the specific denotations whjch are

conprised by the definitions of the gfoups and

sSpg { ed abov- conbi nat i ops” ofpreferred 26

i ons, eferred or preferred w»

c_denotdtion bei ng a__= ¢t of the preseit
invention.» Also with respect to all preferred )
enbodi nents the invention includes the ﬁggpounds of

the forgulae (1) o ) in all stereojso ic forms
{ Tkt ures of sisorreric f or ng
D

a1 xati os,
t hei r physli.ol odi cal accep H salts. 25 WO

*

824012421 PS DU6M
enbodi ment of the present invention is a conpoufld of
the formula ( é (11) or (I1") wherein R3 is H,
The asgﬁr@ge(n) d@p@te§ mhqgg)t ¢ lopnd is contsgtedigthe N-atom ofthe piperidine.
or NHR'; 5 R4 is H, hal ogen, hydroxy, CN,

Prefeégg}y 3@-}_' hﬁ*% age]ln@ecnﬁ&ﬁ? %)gé%g;gﬁﬁ?h%&’ér%’k?ﬂ B&C1-Ce)alkyl,
O-(Clé—%)%%la ‘EZ‘%@L@”&’&%? 3@1 éﬁ(&ﬁ%ﬁé&@g:@ﬁ%l@%}féw More

prefe&géslg)ﬁ%h% %ggﬂ@&@%hhgb%%%kwém'\HﬁogWBN (C1-Cg)alkyl,

O- (C{\lﬁfé)%lﬁ)l- g@%ﬁﬁ;@hﬂi A pHéHépgﬁh c&:loalkyl (C1-Cg)alkylene-

N (C ) al kyl O O (C1-C6)al kyl ;

(C3- O@)cydoalkyl(dﬂ(@ﬁigymtemdfyﬂ E\(G(Eilﬁme aplrdﬁxered R7 and Rg are
(Cl-Co6) al kyl ene-R , (Cl-Co)al gl ene- O (C1- 15

|ndepe:691amﬂbyof eq@lom)'dd malqgen ((ﬁﬁr 4)alkyl, O -(C1 C4)alkyl or

Co6) al kyl ene-CH R 12, (Cl- 06} al kyl ene-C(O)'N

(Ca- C(&qyc@glgylk&c&ﬁ@r &7 is bk ha ogen (C1-Cyg)alkyl or O -(C1-Cq4)alkyl
and R(aqlaé-gglﬁ al kt %rn%\(ecr(égbqeg ql,lélrecfﬁ er‘ I'-’?mnd,\ﬁﬁ’are independently
of ea{%ﬂ&ﬁh@i@ﬁ%xg(@p&% §¥{g1’-86agwr£qaﬂygrl_:es_pﬁc’ially preferred,

20 NH S02- (Cl- C6) al kyl, NH S02-R',
R7ar§;§3dﬂg 'S02-NHR , NH-C(O)- (Cl-06)al kyl, NH (O -R ,

C(O N (C1-Cs) al kyI 12, C(OOH or C(OO (C1-Co)alkyl;
Rg is preferably halogen or (C1-Cg4)alkyl. More preferred, Rg is Cl, F, methyl or ethyl.
More preferably Rg is methyl.

Preferably, nis 0, 1, 2 or 3. More preferred, n is 0 or 1. Most preferred, n is 0.
The linker group L may be bound to the piperidinyl ring in any position via a piperidinyl
ring carbon atom and may thereby form the (R)- or the (S)-stereocisomer of a

compound according to the invention.

In a preferred embodiment, L is attached to the 4-position of the piperidinyl ring



RO is halogen or (Cl-C6)alkyl; 25 nis 0, 1, 2; and L
is 0 or O(Cl-C3)al kyl ene; wherein Rl, R2, R, R', Rx
w@nw7®y242r e as defined above; 30 WO 2007/ 01240dT/EP2006/007139
PCT/ EP2006/ 007139 15 or their pharmaceutically
acceptabl e salts and/or stergoisonmeric forns and/ or
physi ol ogi cally functional detivatives. A further
preferred enbodi nent of the present invention is a
conpound of the formula 5 (1), (1), (1l) or (II")
wherein R3 is H, hal ogen, Cl- C6) al kyl ,
(C1-C2) al kyl ene-R or NHR'[, Rs H, hal ogen, CN,
(Cl-Co6)al kyl, (C3-C8pcycl gal kylJ, (d-C2)al kyl ene-R ;
10 R5 is H, hal ogen, L Cl- C6) al kyl ,
(C2-Ce)al kenyl, R, ‘(CI-C8)al k{Reke- o C6- Cl0)aryl,
(C2- C6) al kenyl ene- (C6- C10) aryl ,
(C1- Co) al kyl ene (C5-C10) heterocyclyl NH2, NH R,
NH C(O) - (Cl- C6) al kyl , or C(O)N[(ClOG)aIkyI]Z 15 R6
L is attachred'( pogntlpoalfltlye pigepdimd yiagkyl , or
(Cl-C3)al kylene-R ; R7 and R8 are |ndependently of
each other H, hal ogen, CN, Nd®6 (Cl-C6)al kyl,
(C2-C6)al kenyl, R, (C2-3)aihkenyl ene-(Cs-C10)aryl,
(C1-C3)al kylene-R, NHR, |[NH 20 S02-(Cl-C6)al kyl, or
S02-NH2; Rg is hal ogen or 1-¢6)al kyl; n isOor 1,
and 25 L is 0 or O nethylene; @.{pe)in Rl, R2, R, R',
Rx and Ry are as defined above; & their
pharmaceutically acceptable salts and/or
tere0|so ri.c forns and/or physiologically
in all hejfsietmeeheqiealiaimMses. Wo 2007/ 012421
PCT/ EP2006/ 007139 16

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

ring.

Preferably, L is O-methylene, O-ethylene or O. More preferably, L is O-methylene, O-
ethylene or most preferred O attached to the 4-position of the piperidinyl ring.

Most preferably, L is O.

In preferred embodiments of the present invention one or more or all of the groups
contained in the compounds of formulae (I) or (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 formulae (l) or (I') in all stereoisomeric forms
and mixtures of stereoisomeric forms in all ratios, and/or their physiologically

acceptable saits.
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A nost preferred enbodi nrent of the present invention
is a conpound of the formula (I), (1), (Il) or (I1")
wake@reizd2b R3 is H hal ogen, CN, (Cl-C6)al kyl , PCT/EP2006/007139

(Cl-C2)al kylene-R or NHR'; R4 is H, hal ogen, CN,
(C1-4)al kyl, (C3- C6) cycl oaI I, (Cl-C2)al kyl ene-R ;
R5 is H, hal ogen, CG) al kyl ,
(C2-Co) al kenyl, R, 10 (Cl 06) al kyl ene- (C6-C 10) aryl,
(C2- Co) al kenyl ene- (C6-C 10) aryl,

A prefetiedo8idoklirhentoef{(t08-pTesentinventimryis| as compibu i ;of Ree faamidla (1), (),
(ﬁg- cycl oal kyl or (Cl-C4)alkyl; 15 R7 and R8 are

(Il)ori( @ﬁ%{ﬁﬁhtly of each other H, halogen, CN, NO2,
(C1- C6) al kyl, (C2-C6)al kenyl, R,
&!H C3) al kenyl ene- SCG C10) aryl, (C1-C3) al kyl ene-R

R3is ?‘&D%QFCQNIGO% -Bg)alkyk, (GoLdatkylend-R’,(OHND-RY, Nkionor NHR”;
present or 20 nis 1 and Rg is hal ogen or
(Cl C4)a| kyI and LisO; wherein Rl, R2, R, R', Rx

e 3ol B IS PERy, O3S BbA 1 Coatatene

stere0|soner|c forms and/ or physiologically
functional derivatives. In another preferred

Rjg is dhitwdogemtCNf NOge (Bn @@)ﬁdkyil d@QﬁCBMKeByIaRcon'pound of
the formula 30 (I ) ') wherein WD
(C1-Crialkyerealls-tap)ay d@af(ée)pils@qune 61031 oxnthal ogen,

(C1-CRaigre-CharCri6 e oo hbr N iy BFGR), it Op  RebsShiaciG1-Colalkyl,

NH-SE B DN Caprri BT O (IO GicaAR e C(O)OH or

yI ene- (C6-C 10) aryl,
C(O><?§§1c€§%ﬂa’kkyehy| ene- (06-C 10) aryl ,
(C1- C6) al kyl ene- (C5- C10) heter ocycl yi, NH2, NHR,
NH SO2H, NH S02- (Cl1-C6) al kyl, NH S02-R ,

R is HHHCEEY glagtioatkyh| (K- gNrkyi( (())31F06)alkylene -R’, (C1 Cs)alkylene -0-(C1-
C()[&CélCGZaIkIZ C(O OH or ClCGaI?/
Ce)alkyl, t61Cs)aiky e&@htﬁéﬁ)lawler( ]al G1-Ce)alkylene- C(O)NHz,

C: RITe e vt ol

(C1- Co6) al kyl ene- C( O NH2,

R7 and Rg are independently of each other H, halogen, CN, NO3, (C1-Cg)alkyl,
(Co-Cg)alkenyl, R’, (C2-Cg)alkenylene-(Cg-C1p)aryl, (C1-Cg)alkylene-R’, NH2, NH-R’,
NH-SO2-(C1-Cg)alkyl, NH-SO2-R’, SO2-NH2, SO2-NHR’, NH-C(O)-(C1-Cg)alkyl, NH-
C(0)-R’, C(O)N[(C1-Cg)alkyl]2, C(O)OH or C(0)O-(C1-Cg)alkyl;

Rg is halogen or (C1-Cg)alkyl;
nis 0, 1, 2; and
L is O or O-(C1-C3)alkylene;

wherein R4, R2, R, R”, Rx and Ry are as defined above;
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(Cl-Co6)al kyl ene-C(ONH R, or
(Cl-C6)al kylene-C(ON R ]2; 15 R7 and R8 are
wo paependent | y of each other H, hal ogen, CN, NEZS2I/EP2006/007139
(Cl1-C6)al kyl, O (Cl-C6)al kyl, (C2-C6)al kenyl, R,
(C2- Co) al kenyl ene- (C6-C10)aryl, (Cl- Co6)al kyl ene-R ,
NH2, NH R, NH S02-(Cl-C6)alRyl, NH S02-R , S02-N 2,
S2- NHR, NHC(O-(Cl-C6)al kyl, NHC(O-R,
CCON(C1-Co)alkyl]2, C(OO™Hor C(OO(C1-CB)alkyl;
or thed(pREMmacehtitallyeacamptdltde-saltys andyor, steredisorerid forths amdior
25 L s .0 qgr O ((Cl-C4)al kyl ene; wherein Rl, R2, R,
phyS'Q%,g'cﬁuy5‘1’1’?}3'{%?35&%”\3%%)&&i ned above; or their
pharmaceutically acceptable salts and/or
stereoisoneric forns and/or 30 physiologically
A furthenprefemed egdradiment ebthevimeseotzingentioriis a compound of the formula
| Igﬂi EP& 06‘;007139 18 A further preferred enbodi nent
(). ( Rl &M nvention is a conmpound of the fornmul a
(r)y, (rv), (rr) or (11") wherein R3 is H, hal ogen, CN,
~(Cl-06)al kyl, or (Cl-C2)alkylene-R ; 5 R4 is H,
R3is mgy@ge,n,é{{r,l, (CarCemlkyk (€ 1-Go)alkgienesiRapkNHE - R : RS
is H halogen, CN, NO2, (Cl-C6)alkyl, 10 R6 is H,
(C3-C8) cycl oal kyl, (Ci1-C8)al kyl,

Rgq is %@%a@eﬁ *gr}l,e J—(E&a:l@%f%%ﬁ@%@balkyl, (C1-Co)alkylene-R’;

(Cl- C3) al kyl ene- (C5-C10) heterocyclyl; R7 and R8 are
~independently of each other H hal ogen, CN, N2,
Rs is Hohatmgen, IgN, NOQ, (C1-Gmplyk (Co-CerliedyiBl, oal kyl or
henyl; 15 Rg i s hal ggen or (C 1 -C6)al k)sl; n isoO or
(C1-Cealiensilis Caolnh (CoroIRemisnarfics & 10RY!. Re, R |

(C1-GRkgRas C 0T armasR b N NEORE e GUENAT e, or

C(O)I@[?th@'g)iamyﬂ%i cally functional derivatives.

Rg is H, (C3-Cg)cycloalkyl, (C1-Cg)alkyl, or (C1-C3)alkylene-R’;

R7 and Rg are independently of each other H, halogen, CN, NO2, (C1-Cg)alkyl,
(Co-Cg)alkenyl, R’, (C2-C3)alkenylene-(Cg-C1g)aryl, (C1-C3)alkylene-R’, NH-R’, NH-
S0O2-(C1-Cg)alkyl, or SO2-NH>;

Rg is halogen or (C1-Cg)alkyl;

nis0or1; and

L is O or O-methylene;

wherein R4, R2, R’, R”, Rx and Ry are as defined above;

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

physiologically functional derivatives.



10

15

20

25

30

A nost preferred enbodi nrent of the present invention

is a conpound of the formula (I), (1), (Il) or (I1")
wab@re14280 R3 is H R4 is H hal ogen, or (Cl-B2)/EP109é/007139

WD 2007/ 012421 PCT/ EP2006/ 007139 19 R5 is H, hal ogen

or (Cl-C6)alkyl; R6 is H (G3 C6)cycloal kyl,

(C1-A4)al kyl, (Cl-C2)al kyl ene-(C3-C6) cycl oal kyl, 5

(Cl-4) al kyl ene- (C5-C 10) heterocyclyl, in which

het erocyclyl is unsubstituted or substituted by

(Cl-A)al kyl, or is (Cl-C4)al kyl ene-(C6-Cl10)aryl, in

A mO%{.}iP%Eeé %J%@%Mﬁgﬁﬂgﬁ%ﬁe&tﬁ%ﬂ%y&ﬁb@{ {Staustgtgl_gipgénd of the formula
(1), ("FANRbKYI) WhePdif CL- C4) al kyl ]2; 10 R7 and R8 are

I ndependent|ly of each other H, hal ogen, (Cl-C4)alkyl,

O (Cl-A)al kyl or phenyl; Rgis (Cl-C4)al kyl; 15

. nisoorl:a { SO er eln ar g, as J.ned
Ry is B Jbeart &, (i PRy, Gt e ard & 8700 " e
pharmaceutically acceptable salts and/or
stereoi soneric fornms and/or physiologically

R4 isHrctlogergICNe(G ﬁ%baflkgzl, (@5-Ca)cacipakkyh ¢Ch rBplalkylenarR’;
invention, in the precedi ng enbodi nents which contain
25 preferred, nore preferred, nost preferred or

s o G B (GRS RS A . e
(oGl £ SRR IR (pabapr e o E5
(C1- e AN Tove. 30
Physi ol ogically acceptable salts of conmpounds of the
~fornul ae (Izw@% (Ié nean both WD 2007/012421
Re is PCCRFOOIDC or (Qo-Ghelkylior gani ¢ and i norganic

salts as described in Rem ngton's Pharnmaceutica
Sci ences

R7 and Rg are independently of each other H, halogen, CN, NO2, (C1-Cg)alkyl,
(C2-Cg)alkenyl, R’, (C2-C3)alkenylene-(Cg-C1g)aryl, (C1-C3)alkylene-R’,
NH-SO2-(C1-Cg)alkyl, or SO2-NH2;

nis 0 and Rg is not present or

nis 1 and Rg is halogen or (C1-C4)alkyl; and
Lis O;
wherein R4, R2, R’, R”, Rx and Ry are as defined above;

or their pharmaceutically acceptable salts and/or sterecisomeric forms and/or

physiologically functional derivatives.

In another preferred embodiment of the present invention is a compound of the formula

(), (1, (1) or (IF') wherein
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(17th edition, page 1418 (1985)). Because of the
physi cal and chem cal stability and the solubility,
w@e@eraece is given for acidic groups inter aPCHEPI06/007139

sodi um potassium cal cium and amoni um sal ts;
preference is given for ba5|f7groups inter aliato
salts of 5 maleic acid, ic acid, succinic acid,
malic acid, tartaric aC|d nEthyIsquonic aci d,
hydrochl ori c aci d, sulfuric aci d, phosphoric acid or

R3 is 1, heodgen ON c(CxeCagallyl, $0f {Qp)atkyknedB., O pO-B%aNbbeoaMHR;
hydr ochl ori des, hydrobrom des, phosphates, sulfates,
nmet hanesul f onat es, acetates, |actates, naleates,

s AT L, L A5 bR G e

preparation of 10 physiologically acceptable salts

from conmpounds of the formulae (1) and (1') which are
R5 is ¢ retdgemfCNANO Jf ¢C el é)alkyl,i (Gp-0d)aligeryieRt,

stereoi soneric forns, takes place in a manner known
(C1-GealkyleneT(fis- %Mhd@zdﬁew@mnﬂ:(%@ﬁo)am m st abl e

al kali netal, alkaline earth netal ion
(C1 QG)BH.(V aner Eh-Grrovietaracysivi. Nip: N"stuNJ"r&(S@'éan §ﬁ}21(%1s-06)alkyl,

NH-S B0 N G ek NP E2OPH 2C B it & s elkodia, EIB)OH or

r,rie | am ne, ethanol am ne, di et hanol am ne or
qo)@#ﬁét’?ﬁi?ﬁ* mne, trometanol or else basic anino

acids, for exanple lysine, ornithine or arginine.
Where the conpounds of the fornmulae (1) or (I) have
Re ist03-Ogmypalisf, 46l eCapalkylad Qi Co)aligaéne R’ o@y -S3alkplene-O-(C1-
prepared with strong acids. Suitable pharnaceutlcally
Ce)albmlc Ep1-4lg)alkytsing-Oeiid (€1t <ip)sivienaCHIRA chpSigialkylene-C(O)NHz,
the invention are salts of inorganic acids such as 20
(C1-Ge)atkylameds(@NIiRI, onfet-SimalyienedhMbrioe,
nmet aphosphoric, nitric and sulfuric acid, and of
organi c aci ds such as, for exanple, aceti c aci d,
R7 aﬁ%ﬁﬁé%@ﬁh@éﬁﬁd‘entl?%%@cﬁ .ottt Hi ﬁalog@hhéﬂeﬂi’b% 0(@1QC6)aIkyI,

gl'uconic, glycolic, isethronic, |ac

O-(C{-ag)aRyoNiCo-CatdIResyl, RH|(CQrC )mkélﬁﬂ@fe«ltcﬁ@i@fb)aryl (C1-
succinic, p-to uenesul foni ¢ and tartaric acid
Cg)alBylbhe -RY, Nlhiza NHHRS | NHe8§02a({C 4-Cgalkyle Pi-&SiGE) - mmzsnmdg SO2-
for exanple, trifluoroacetate |ikew se bel on%
NHRV\Nﬂ-hCl(lObJ(@1 o NHAE (Q)HR’, iGN (CanCaialieylst, ((O)OH or
ntermedi ates for the preparation or purification of
(XC»QKQhHGSEﬂKYcaIIy acceptabl e salts and/or for use in
nontherapeutlc for exanple in vitro, applications. 30
The term "physiol ogically functional derivative" used
Rg ,stp\%lkggéh 6@(@{@ hak@ny physiol ogically tolerated '
deri'vati ve of a conmpound of the fornmulae (1) or (I')
of the invention, for exanple an N oxide, which on
adm nistration to a mamual such as, for WD 2007/012421
nis OptT2Ean®06/ 007139 21 exanple, a human is able to form
(directly or indirectly) a conmpound of the formula (I)

L is O or O-(C1-C4)alkylene;
wherein R4, R2, R, R”, Rx and Ry are as defined above;

or their pharmaceutically acceptable salts and/or stereocisomeric forms and/or

physiologically functional derivatives
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or (I'") or an active netabolite thereof.
Physi ol ogi cal ly functional derivatives include
w@e@dowgsl of the conmpounds of the invention, BGI/EP2006/007139
descri bed, for exanple, in H Okada et al., Chem
Pharm Bull. 1994, 42, 5 57-61. Such prodrugs can be
nmet abolized in vivo to a co und of the invention.
These prodrugs may thensel ves be active or not. The
invention relates to a conpound of the formula (I) or
in the formof their racemates, racem c m xtures

G EEBIRD TP 3 A 11Ch ESTEART pr formi

(), (IPC(H)Jbr npyﬁhg;@,m once in the conpounds of the fornul ae
) , they ﬁ IaI |, 1ndependentl y of one
Y

R3 ISei‘hdtamt?n e(Q‘h@eéal eor f@aﬁz}glkeyi&mebB ;identical or
different. 15 The conpounds of the invention may al so
exi st in various polynorphous fornms and/or sol vates,

Ra s BEASOHTION TG CERIARGSr A0, Exikiphe e, polyrorphous

i nvention bel ong W|th|n the framework of the

invention and are a further aspect of the invention.
Rg is H) hallogere fGN eNOas (€ 9-Calatigybund(s) of formula (1)

to "conpound(s) of forrmula (1')" hereinafter refer to

corrpound(s) of the formul ae (I) or (I') as described

Ro is B G O BIAPE L GAERL e Rl et
(C1 C?f% sposg“gﬂg'qﬁ ﬁrkﬁéﬂ @a&)lg{ll t ugd% Heﬁgc rcg{lood

as a hydrocarbon residue which can be I|near i.e.
strai ght-chain, or branched and has 1,

R7 argl Baraf@nncé@nﬁmemlwé@@ph\ﬁéhgr Hmhelp@eapﬁN Mm e(CTFﬁsiﬁ'kY',

al so es_ if up occurs as a
CL«3tﬁﬁﬁ?ﬁpﬁ§¢ﬁ{aﬁcﬂaeﬁﬁ¥r for exanpl e in an al koxy
group 30 (0-al kyl), S—alkyl or a -(Q(Cl-C6) al kyl ene-0O,
an al koxycarbonyl group or an aryl al kyl group.
Rg is resr @1 @J%Mkﬂgroups are methyl, ethyl, propyl,
butyl, pentyl exyl, the n- isoners of aII t hese
gr oups, |sopropyl i sobutyl, 1-nethyl butyl, isopentyl,
neo ent WD 2007/ 012421 PCT/ EP2006/ 007139 22
nis 0ot &”ﬁéthylbutyl, 2-met hyl pentyl, 3-nethyl pentyl,
i sohexyl, sec-butyl, tert-butyl or tert-

L is O or O-methylene;

wherein R4, Ro, R’, are as defined above;

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

physiologically functional derivatives.

A most preferred embodiment of the present invention is a compound of the formula
(D, (I, (1) or (I') wherein

R3is H;
R4 is H, halogen, or (C1-Cg4)alkyl;



10

15

20

25

30

pentyl. A kyl groups may - if not otherw se stated -
be hal ogenated once or nore, e.g. alkyl groups nay be
w0 bwowinat ed, e.g. perfluorinated. Exanpl es of PCT/EP2006/007139
hal ogenat ed al kyl groups are CF3 and CH2CF3, OCF3,
SCF3, or -0 (CF2)2-0-. ﬁf are, for exanple,
vinyl, 1-propenyl, 2- propeny (= allyl), 2-butenyl,
3-butenyl, 2- nethyl-2-butenyl, 3-nethyl-2-butenyl,
5- hexenyl or 1, 3-pentadienyl . Alkynyl are, for

exanple et hynyl , 1-propynyl, 2-propynyl (= propargyl)
ogen means fluoro, chloro, brono
R5|s$¥rpg '¥?%g3té%§9@§ al kyl groups are cyclic alkyl
groups containing 3, 4, 5 6, 7 or 8 ring carbon
atons |ike cycl opropyl, cyclobutyl, cyclopentyl,

Rg is H,qCabe¥)dycal C(‘G)PGhyélkyl\AqD kk?leﬁlies(@ §1€6)cycloa|kyl

substituted an or contain doubl e bounds

(Cq- ankqtema(t(h\;iOQMlhetel'dqylclyl,Engvmdptﬂ)etérokyaclylfmIuneubsmbted or
cycl opentenyl or cycl ohexenyl can be bonded via any

substitateldry (G-Ep)alkyl, 06 isX(@)-Gigyalkylened Greeng)aml, in wihich aryl is
ring or arin gsten1mh|ch conprises two _aronatic

unsubstﬁ@tgdmwsafg%e @yétii'%efbt(ﬁer%)é?ékxl,u QrEd; anﬁlkxéxﬁﬁﬁﬁ €1-

20 bi phenyl, tetrahydronaphthyl,

C4)a|§Y'r§H§“n[¥€ﬂ ng@ﬂ(y{ @ralon-, i ndanyl - or indan-I-on-yl
group. A preferred (C6- ClO)aryI group is phenyl. A
(C5-C10) heterocyclyl group means a nono- or bicyclic

R7 afid Rg #r#Sh@eperticiilyTadich<sther HaRalgeh! PIH-@J)QRW @5@1 Cg)alkyl
or nore heteroatons such as, for exanple

orphénylp nitrogen atons, 1 or 2 oxygen atons, 1 or 2
sul fur atons or conbinations of different hetero
atons. The heterocyclyl residues can be bound at any
p for exanple on the 1-position, 2-position,

Rols @ﬁt ? %I 4-position, 5-position, 6-position,
7-position or 8- position. (C5-C10)heterocyclyl groups
may be (1) aromatic [= heteroaryl groups] or (2)

nis ORftlura®@d or (3) mixed aromatic/saturated. 30 Suitable
(C5-C10) heterocyclyl group include acridinyl,
azoci nyl, benzi m dazolyl, benzofuryl,

L is Q@enzonor phol i nyl , benzot hi enyl, benzot hi ophenyl ,
benzoxazol yl , WD 2007/ 012421 PCT/ EP2006/ 007139 23
benzt hi azol yl, benztriazolyl, benztetrazolyl,

' I

wnerd I} S84 70LY derRETZERIL bATGtaBY R SEFPARORY .

qgui nol i nyl, 4H—qU|noI|2|nyI gui noxal i nyl ,

qU|nucI|d|nyI chr oman chronenyl chr omen- 2- onyl ,
or thei pha;maoguhcalﬂeamqua@é@aﬁgmnd@r stereoisomeric forms and/or

Phys'éfgﬁs’g"%ff@?é[o%%-Hsf-z%té‘%/elsahydr ofuran, furyl,

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.

Physiologically acceptable salts of compounds of the formulae (l) and (I’) mean both
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5 furazanyl, hononorpholinyl, honopi perazinyl,

i m dazolidinyl, imdazolinyl, imdazolyl, 1
woRrngdeganl yl , indolinyl, indolizinyl, indolyl, PCI/EP2006/007139

3Hi ndol yl, isobenzofuranyl, isochromanyl,

I soi ndazol yl, isoindolinyl, isoindolyl, isoquinolinyl

(benzi m dazol yl), isothiazol§1, isoxazolyl,

nor phol i nyl , napht hyri di nyl, octahydroi soqui nolinyl,
oxadi azol yl, 1,2,3- oxadiazolyl, 1,2, 4-oxadi azolyl,
their arganis arxdimoigalhiplsalts 383, desuxibedadn chrhingtoma Fhadnageéytichd Sciences

(17th Bt Praos (9B U980 Bachle O faorsiCa Il emical Yability and
the sONBIREX prdickéhde lstT\?é}??‘cﬁfzdd‘H’ t gr@u%i‘ﬁ‘hé\zélléyﬂo sod;/um potassium,

pi perazinyl, piperidi nyl prolinyl, pteridin
calciyr apdﬁmrrmwnﬂa]tspgne&eﬂenye is gweodgobaslcwoups inter alia to salts of

e B binc 55 e YA o o Bgutonc o

hydraeWidridi avid , sulfiici £&id, pmiébhﬁhéla&ld or @Néérﬁbkyﬂldéfdlds or sulfonic acids,
pyrrollnyl, 2H-prro| |, pyrrolyl, tetra rofu ra

for exgpmple B hs@tre@mgm@@‘s le@u@tPf@lmld% ph@nhat@&i rsulfatetw inyl,

meth%ﬁ%&uﬂ%p%téasg: g%ég%ita%?ﬁ%eég %afbteé %g%‘t&z calyéonates, and

salts &f 8mind Atidd] @fzmtufal btalsegrmylcartsdxyﬁz @lcld& Thbqirépzrdt?xbh of
and_xant heny Pyrid stands both f
phys'Qb@jﬁq”M)ﬁccel?"ﬁb@ﬁ?'t%%(rﬁﬁb'éoml?@t’ﬂdff gf t@foarnala@ @h?%{f'l) which are
Il L
capatjfllal of Sﬁﬁtf@'[ﬂ%}ﬁg p@(ﬁlg&ﬁa%w@%?e&é Hérﬁe@tﬁgo%%%& in a manner
knowhcp:rersmaifpbe:,onipqus&af théfommulé-(b;forrﬂ)sltable 2lkali metal, alkaline earth

et LB LRSS i R B e

hydro%’(fo%fseEé%ml@&beﬁafe@a%ﬂb@é§ éﬁ@%%bnfae&' &'é%ﬁlc bases, for -
are pyrazinyl, pyridyl 25 pyrimdinyl, pyrazoly

examplsr {simaethily lor trpgthykamldenqﬂhanplqmnazdneﬂhancmrpma i llmyslhanolamlne
wome B0t oioe TR Bt oo, o8 lnia RS PbioBHY aroinine. where

the c&hgéeﬁdﬁbﬁtmm&taé ) §|dil'9 haveHa8fSgriupe! ¥labe asiiddRftion salts
stituted one or nore tines by sultable groups

can ajsedes errraied wikesteongacids ontitaieptiasmascutizally agogptatde acid

e A3 o o P S A R o

hydro(cﬁlbfﬁaécw dhymbkwmlcVﬁ@ﬁWdr&lﬂﬁéplﬁﬁﬁ'ﬁfﬁ?ﬁb@ﬁﬁﬁ@ﬁﬁd&%lfunc acid,
24 (Cl1-Co) aI kyI 1- C6) al kyl ene- OH,
and of e1dam§ scids or exampls) ackle anig. RP(‘@’J“G@PHIQ(PF”ZO'C citric,

ethan%g%ﬁ@):a‘%énﬁt{‘@%? I(ﬁ@é@ é'e I%or&ﬁg% I%E%lg,l Tg'e’lc, malic,

methanhexubipn{cC8utribix) @Ftpluene©ulf(>|®: a(rﬁtaﬁiam:lm:icbr ocycl yl,
PO3H2, SOB8H, S02- NH2, SO2NH(Cl-C6)al kyl, 5
SN[ (Cl1-C6) al kyl ]2, S-(Cl-C6)alkyl;
Salts Withd pR§sidldgidaty amdetefiBl&bMion such as, for example, trifluoroacetate

likewise belong within the framework of the invention as useful intermediates for the

preparation or purification of pharmaceutically acceptable salts and/or for use in

nontherapeutic, for example in vitro, applications.

The term “physiologically functional derivative” used herein refers to any
physiologically tolerated derivative of a compound of the formulae (I) or (I’) of the

invention, for example an N-oxide, which on administration to a mammal such as, for
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S- (C1- C6) al kyl ene- (C5-C 10) het erocycl yl,
SO (C1-Co)al kyl, SO (ClL -C6)al kyl ene-(C6-C 10)aryl,
WEDO(LL124216) al kyl ene- (C5- C 10) het erocycl yl , SO2ET/EP2006/007139
(Cl-Co6) al kyl, S02-(Cl-C6)al kyl ene-(C6-C10) aryl,
S02- (C1 -C6)al kyl ene-(C5-C lé),zlheterocycl yl, SOZ-N H(C
1- C6) al kyl ene- (C6-C 10) aryl
S02- NH( C1- C6) al kyl ene- (C5-C 10) het er ocycl yl ,
S02- N[ (C1- C6) al kyl ][ (C1-C6) al kyl ene- (C6-C 10)aryl],
exampi -aNjreah-iablke toyfiofn((Giréeticprminkiyreeting-4 @m@ound of the formula (1)

o ARl LT, T (2
Physula@(d“@él ffggfé%rlid]l h%nvSﬁM@) ihMtPCd)f pcrgblglfq(é\ﬂshh@]coﬁ%&kﬂﬁd of the

mvent{lbnq@e};qr(bﬁcb@raﬁzwnplel\mﬁ(C}(ad@@.teio):@em Pharm. Bull. 1994, 42,

57- 61N§u§1c§ éJCB C10 B%Eﬁ%t%@étk%’%n vhll\l/_(lS tocgloc)oméoundC 1P t]w IXvéntlon.

Thesé'ﬁ(ﬂr@’;smh'b fﬁbn@él@éskbé active oFhel.- NH ( C6- C10) aryl,
O - NH-'(C5- C10) het erocycl yl, NH S02-( Cl- C6) al kyI

NH- S02- (C6-Cl1 o)aryl, NH S02- (CB Cl o) heterocycl yl,

The i%[o&r};g%té%@ %%:8}184@ @g:féwyla (1) or (I) in the form of their

racenites ; Eekalis yhixturéd ah&purd @hantibmerand to their diastereomers and
N( C1- 06) al kyl -C(O) - heterocycl yl,
mixtupgsctheegdfal kyI (O O (C6-Cl0)aryl, N(Cl-C5)al kyl -
C(O O (C5-C10) het erocycl yl
N( C1- C6) al kyl - C( O) - NH ( C1- CG) al kyl], N(C1-Cg)al kyl -
If radicals) ordtdib(sBb:eDtd heay beccud(rdreObipal dnde- iG(tE -chRi{cOmdE of the formulae

() or ég&%ﬁ&g?%ﬁ%p%%&ﬂmﬁ %n¢<9pgti1er ,\t[mee\@ the stated meaning and be

- O -N (C 1- C6) al kyl “C 10)aryl, 25
'dent"l“fg&‘ﬁ%%géﬂtkﬁ ])C(o§ N[(Cl) o6) 2l ]kyl(] ( Cs- Qe
10) het erocycl yl ,

The Cf['rilpc%l %gﬁq'lthélg %ﬁg&éc%ﬂcw%tép A}'|8p§|q|%§nc1:%p(r€éxséorms and/or

solvat’bE%)( %rﬁgfﬁmaﬁsfgégﬁﬁ é(‘f:()d crystalllne gollymorphous forms. All

polymqrpsuciaims ¢f the ooy Qf)gygurp(\gﬂntloq\(bQQQg mathim the framework of

M R
N(aryl)-C(0)-(Cs-Cl0)aryl, N (C5- C

10) heterocyclyl 1-C(O) - (C6-C 10)aryl, N (C6
All refengnees to- g()@p@%g@)@flfgygp@(l) ORItQ (gm@pound(s) of formula (I')”

herelq%%ﬁbﬁr?%w%qﬁg @ tég)?aﬁlﬂi?lﬁf)ydr ('Naé G8sribed above, and
their PhySTIOGLAN eteemaptel salls. @()[Dl)atgd-élﬁd:ph@ﬁlbwg(qdlly functional
de”"%’@é@%‘iqﬁbﬁg *2?69!51 3(/:|1]O ) ?:%) NEI— (CB- CL0) aryl

N[ (C6- Cl0)aryl]-C(O-N (C1-C6)al kyl] 2,
N[ (C5- C10) heterocyclyl ]-C(O - N (C1- CG) al kyl] 2,
The teqng atkyCaod dng cprrespspgnddlg atkytaneysybstituents are understood as a

hydrocarbon residue which can be linear, i.e. straight-chain, or branched and has 1, 2,
3, 4, 5 or 6 carbon atoms, respectively, where applicable. This also applies if an alkyl
group occurs as a substituent on another group, for example in an alkoxy group
(O-alkyl), S-alkyl or a -O(C1-Cg)alkylene-O-, an alkoxycarbony! group or an arylalkyl
group. Examples of alkyl groups are methyl, ethyl, propyl, butyl, pentyl or hexyl, the n-
isomers of all these groups, isopropyl, isobutyl, 1-methylbutyl, isopentyl, neopentyl,
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(C6-C 10)aryl, N (C5-C 10)heterocyclyl]-C(O-N (C
1-C6)al kyl]-(C6-C 10)aryl,
WOR(@B12320) aryl ] -C(O - N (C6-Cl0)aryl ]2, 10 PCT/EP2006/007139
N[ (C5- C10) heterocyclyl ]-C(O -N[ (C6-C10)aryl] 2,
(C6-C10)aryl, (C1-Co)alkyl -(C6-C10) aryl,
O (C1- o) al kyl ene- (C6- C10) a(ra%?, (C5-C10) heterocycl yl ,
(ClL -C6)al kyl ene- (C5-C 10) heterocyclyl, O (C
1- C6) al kyl ene- (C5-C 10) heterocyclyl, wherein the
2,2- dh@hﬂboMr&m@hylp%% etbylpeob&d‘éghexy&wawebutyl, tert-butyl or tert-

pentyf;}%%il'tm ed one to &%ti syq@LﬁE%?%Tgﬁz@c%NTgnore e.g.

alky! % n¢§9 egggolgﬁﬁtmezgmggegg%&%m [AIsyénated alkyl

groun@are@ﬁalanw%z%a( OCFa GGl g1 or S (sz)z O-
O (C1-C6) al kyl ene- (C6-Cl10)aryl; or wherein
(C6-Cl0)aryl is vicinally substi t ut ed by a
r
A|ken9f é%;ﬁé‘é tnh;‘z!l gﬁuypﬂéwﬁycar%engig&rﬁg’%&@ﬂg B Litenyl, 2-
methysltZ;trBtemyE 3- atetlmmeduitenyl A Iydaxemyl betl 3-peptadyenyl.

bstituents of a ) het er ocycl

AKYNSEATEs ERTXRR IS BB, A ORYPY S G bPYaYTdd gV Bty

het erocycl yl containing group. |If substituted,

preferred substituents for (C6-Cl0)aryl groups are
Halogeblmeanhs flkprq, obiqrglbramy & kgdq. 0- phenyl ,

(OO (C1- CG)aIkyI, C(OOH C(O-(C1-cA4)al kyl,

hal ogen, N2, SO2NH2, CN, S02-(Cl-X4)al kyl,
C3- Balk{dlgretibalalf loycitdHikyi SOcohfalinirg) 314K, 6, 727 8 rin
(C3 ﬁgCS) cg ankyI Cl- 043/%)%- OH, e g
carboﬁ(éfbh{s(l%@@)@jrbpyll EycI%@)/Nl'd&cldN[eh@il, éyelatidsyl b2cyclooctyl, which
Cl- C4) al keny| e ereint e
can a &% 5)%; weqﬂﬁ éc%{ptrhi @tb@pggs Ig,Vnsaturated cycloalkyl

o Sl B8 B ey ol 03 i o ny caror

atomsubstituted by a O (Cl-C4)al kyl ene- 0 group whereby a
5-8-nmenbered ring is formed together with the carbon
atonms the WD 2007/012421 PCT/ EP2006/ 007139 26 oxygen

t .
A CPESTR Qoo 1Rk sy Shdiprses o

aromaﬁﬂ hb@s wiidhyare fusegopptheVise lidket, tfor ékamp@”@bhﬁhyl naphthyl,
O (C1-C4) al kyl %‘Eem al Iy nmet hoxy, SQ2-(Cl-C4)al kyl

biphegy, &érahydyorapht a!ﬂhas@zbe@éetrajpnmpredanywram@nﬂzon yl group.
Aprefecrﬂ,fd:g@é 102!5@??\?%& Epﬂé?w nosubstituted phenyl

group uent” ca be | ocated in the
2-position, the .3-position or the 4-position, with
the 3-position and the 4- posi tion being preferred. If
A (CsaC1p)tetgiocyclyLigratyx means @mopabet bicyelin sng shssty:rrtwhlqu\ecompnses
| ocated in 2,3-position, 2,4-position, osition,
apart frogn ggenan, e of, fﬂoiﬁaﬁﬁ?*ﬁ%ﬁfom’s %JQU%JP[ ﬁé?fnp e@eh;ﬂ or3

nltrog%hoé‘lBr%s?a}rerZ Qﬁ/éé?f &foms, 1 or 2 sulfur atoms or combinations of different
hetero atoms. The heterocyclyl residues can be bound at any positions, for example on

the 1-position, 2-position, 3-position, 4-position, 5-position, 6-position, 7-position or 8-
position. (Cg5-C1g)heterocyclyl groups may be (1) aromatic [= heteroaryl groups] or (2)
saturated or (3) mixed aromatic/saturated.

Suitable (C5-C1g)heterocyclyl group include acridinyl, azocinyl, benzimidazolyl,

benzofuryl, benzomorpholinyl, benzothienyl, benzothiophenyl, benzoxazolyl,



10

15

20

25

30

10 substituents the substituents can be | ocated in
2,3,4-position, 2,3,5-position, 2,3,6- position,
wWQ@20b7b1posi tion, 2,4,6-position, or 3,4,5-posi PCDAP20061®7139

above statenments relating to phenyl groups

correspondingly apply to dival ent groups derived from

phenyl groups, i.e. phenyle whi ch can be

unsubstituted or substituted 1, 2-phenyl ene,

1, 3- phenyl ene or 1, 4-phenyl ene. The above statenents
benzth&zalyd,beratriazqiyin ienztietraaplyl, penaisoixazalyl; Ibepaisgpthiapoly h

T N T Y TR
qumoi‘éb’rﬂyl Sdmﬁﬁ&iﬂ@nylaéhr‘b%énﬁscﬁranféﬂﬁl @h'fdr‘néﬂez-SHﬂg bmr'\_%hnyl

are benz phen | ene, 2-phenyl et hyl ene,
decalpidsoquippt jélrleﬁH-A @aﬁmtﬁuamw élh\gdrofuro[Z 3-b}- tetrahydrofuran furyl,

furazail oot o LB RO RePEREind. e R Ky BRgpinv, imidazoiy

1H- m&é@él Blrﬂ:{cﬁnnﬁ/plnd&bzﬁiythdolyQMI ak&bénzofuranyl, isochromanyl,
a

ene- phen hal ogen
usmnctaz@lym;@unrdyllreyietsgr(doiylo&pawmllnyl (penzimidazaylbrisethdazalyl,

|soxa\£l\ﬁél;, ﬁargbﬁwuﬁ M&g{ F\:? Qﬂyb?0|§8é¥ﬁ )é:l(g)}fdl%fic%lgl 1,2,3-

oxadlbxolf/ml ﬂ)@&dﬁ}‘ézolyl( 1312- S-bxad iaibfs'lne? 4 &adiﬁi@lykbb(azohdmyl
ClOGaIkI 10)aryl, or. may be vicinally 25
OXaZCél!JbQW%QJ'@HB/' b!g/yran '@"‘(Yd:JPf@tﬂaélﬂkfﬂ'BWe peegartBrelinyg rmaamyl

pherd BRI SANGL S SRS BB bt dnpGe R,

prolingl) ipseridingdnperyingt, p@fﬁamﬁhhmtymmyoqathblrmi gpyrazolinyl, pyrazolyl,
. (CL-C4) al kyl . 2007/012421, PCT/ EP2006/ 007139 27 The
Y”d?i(féfﬂﬂér %%”Aé’d'é’ L RyEdooxago! §§b8¥”qu’é‘|*ﬂ%z°£‘? 88%%9‘9? RYFglinyl,

pyridyd Gy rimiidie L sFreaiaeiv! p qyr%lFPNPQHT-B%rB?yI%&{’?Bngétwﬁyaréfhﬁanyl

general and preferred definitions
tetrahysrmmqurmllnwastetrlagydroommlmyhﬁl-&ész:ﬁﬂbledaabwlxéhlazolvhe1 2,3-

thladlgéﬁlk(gﬂn%ér% q!(g)rllyfl:)'lf 2}5 féolra fy? 1 ? £ ghuaqjgquxpﬁplenyl triazolyl,

tetraz@tw%halmméwl YP@ihe @ta&i@seb@tﬁlfbrszam/a@ﬁ £porieg $m@h§4 §tands
forms for use aswghar maceuti cal s (or nedi canents)

both for2- asd Jthiemd. Lenvhsiands beth thPfe'Z-fQj”rChﬁ’er@ﬂ (Al'foamclua\iqed )are the
a or.
correés)é%r{rd;rgé i\loﬁgigﬁgé kﬂ%s% #&Xp?ﬁﬁc??tfépé SIOWQ , 3- or 4-pyridyl.
phar maceuticals for the treatnent and/or prevention of
di seases 10 associ ated wi th Rho-ki nase and/ or
Substiylors Hheseid) Beterognehd paIdYes £ABPCEHT ) dkaercarppg gtoms or on
chai,n _phosphatase, i.e. for the treatnment and/or
n'trogﬁpeﬁigﬁgron of hypertension, pul nonary hypertension,
ocul ar hypertension, retinopathy, glaucona, peripheral
circulatory di sorder eri pheral occlusive arterial
Prefecred@@mqle&@st&Tajhagomltresﬁugé@ﬁ%PY@Z@HHPY”dW
pectoris, heart hypertrop hP( heart failure, ischemc
pyrlmtqngy@ag)ggzolygdngfﬁrphnyl pyrrolidinyl, piperazinyl, piperidinyl, thienyl,

benzofuryl, quinolinyl, tetrazolyl and triazolyl.

(Cg-C1p)aryl and (C5-C1p)heterocyclyl groups are unsubstituted or, unless otherwise

stated, substituted one or more times by suitable groups independently selected from
halogen, CF3, NO2, N3, CN, C(O)-(C1-Cg)alkyl, C(O)-(C1-Cg)aryl, COOH, COO(C1-

Cg)alkyl, CONHg, CONH(C1-Cg)alkyl, CON[(C1-Cg)alkyllo, (C3-Cg)cycloalkyl,
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15 organ failure (end organ damage), fibroid |ung,
fibroid liver, liver failure, nephropathy, including
whyeenimnsi on-i nduced, non-hypertensi on-i nducepCT/BPzH06/007139

di abetic nephropathies, renal failure, fibroid

ki dney, renal gloneruloscler‘€ organ hypertrophy,

ast hma, chronic obstructive % I rmnary di sease (COPD),

adult respiratory distress syndrone, thronbotic

di sorders, stroke, cerebral vasospasm cerebral 20
(C1-Geyatkghi(G Q)@)antkylm'l@OH]e(Gﬁe@g)dikyiepmNHz NEy- Ggwlkylene NH(C1-

degeneration, spinal cord injury Al zhei mer's
Ce)allsylséféw&a)glkummE(Chr%)alksdlzeé@m%s)@yﬁrwhc(Clzoﬁa)alkynyl

endocri ne g;ysf unctions, arteriosclerosis, prostatic

O-(Cﬁ%z'l‘yl_oﬁh ng(ﬁm&@@'%oo%rﬁ%gmmbf di abet es,
O-C(GFl Tt BEEpEENT P Dbl S Sclir @F&%ﬁ%zshawg%a&@alkv'

soMEEGIRSR° T Ll thl RIS RN Bper Eo Eaolih®
S-(CIEETIRNEREN RIS PRI BEILRN oG8 +-GORAYIS < e

ostate varl 'and | ung and

so-(¢ @g)awteafétﬁengﬁ Qﬁ‘@l @@thé)aﬂf%% (@ﬁgfd)hbfé?og,fcgyg, SO5-

di seasesS in 1S a preferred ‘enbodi but

(C1 O/@mebls@%gmz%) rmaCgT fahs, dogs, rats, horses

etc treate vvlth 30 the corrpounds of the

SO2o- (cﬁﬁﬁ@alkylemer(ﬁgaﬁm)d@téﬂiﬁ/bmmg NAAIIC =) alky eDélEH-C 1 )aryl,
28 The present invention furthernore relates to
SO2-NhEnecelalkyiene-(£ sarghetanecyayl, sgzaNﬁﬁ?qeﬁsbai&vl][(m Cs)alkylene

COI’TpOSI tion

S ont ai ective anount
(Ce-Grmarylor®2- %096&?'6YI][(¢1@(}63a“ﬁ¥|e&‘e('qq5 Qnoémet)‘-‘focdﬁlyllt s
[ | d/
SO2- @F gﬁ%iﬁ@%‘%)@gr%&éﬁ@ig ;ﬁaﬁ fraigut ?{:a| I IyI accept abl e
s02-§(CasEantlyefe (B IERBILMIE: eni <l ee) and or
C(NHZ@?)IO% ((:hgﬁl()(/:q?% ﬁ'?ﬂ%@?‘céé?fﬁ@éml?'ému nC|)L$gI1 CS% iéyl
NH- C?Of@f(@qSCg;ﬁlkﬁ Nﬁﬂ@@ (G'% 10)88/1 f I RHOT{®)- (cgs -9 rQ)ﬁéte}ocyclyl NH-

may be uti Zed ove menti oned use

C(O)(Dl(%nﬁqg)atryl(; H- m(epxar(@tg -04)hetboayba, nwa@(o)craHS((plaoe)alkw NH-

be adm nistered orally, for exanple in the form of
C(O)NHAGg-C1 @byt NH-C o) Net-6als-1Cryj) beterocyadyl eNH-SBI0etG -Cg)alkyl,
ranul es, hard and softe&el atin capsules, solutions,
NH- S&&(%Cm)@%uwﬂs%zd@ﬁ $0m$§er@py@1w O6i1 Gﬁ)etllwlézs(o)

m nj stratl on, however, can also be carried out

(C1 Crﬁéellkéﬂ INKC 1f%6)6ékad7ﬁi@ (Pﬁ?ee)ﬁwwth{mS{;ﬁkﬁ%Ylt%Q)e@B Grio)aryl,
N1 R RREETON et ey ORGPt Cravam i C1-Coalyt-
C(O)d)rlbecéaﬁﬂ\q?é) o‘d%l?rp?\g CRIHRYSAPNHC Bp)alkyn, N(C1-C)alkyl-
C(0)-NH-(Cg-C1g)aryl, N(C1-Cg)alkyl-C(0)-NH-(C5-C1g)heterocyclyl,
N[(C1-Cg)alkyl]-C(O)-N[(C1-Cg)alkyl]2,
N[(C1-Cg)alkyl]-C(0)-N[(C1-Cg)alkyl]-(Cg-C1g)aryl,
N[(C1-Cg)alkyl]-C(O)-N[(C1-Cg)alkyl]-(C5-C1g)heterocyclyl,
N[(C1-Cg)alkyl]-C(O)-N[(Ce-C1p)aryl]2,

N[(C1-Cg)alkyl]-C(O)-N[(C5-C 1g)heterocyclyllp, N[(Cg-C1g)aryl]-C(O)-(C1-Cg)alkyl,
N[(C5-C1g)heterocyclyl]-C(O)-(C1-Cg)alkyl, N[(Cg-C10)aryl]-C(O)O-(C1-Cg)alkyl,
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per cut aneously or topically, for exanple in the form
of ointnents, solutions or tinctures, or in other
waweeg/o1f4er exanple in the formof aerosols or PEEEP2006/007139

sprays. 20 The pharnmaceutical preparations according
to the invention are prepar%g%in a manner known per
se and famliar to one skill in the art,
pharmaceutically acceptable inert inorganic and/or
organi c carrier substances and/or additives being used

N[(C5-6 1pihitteramycty-C(MO-(Gmiaiatiys )N(@ryl)-B¢0) ¢CarC ag)atyl) or

or its ithelr ph S|olog|callé ac%MEtable salts
10

NI(C56 raifutoroaye K EHIHGE Srevent SViibig- GOVl rojany
h d F h d f ill bl e
N[Ca-haohitemsyedl- %@h&?é—@aﬁa&%ﬁ%@na Vi-&©) NHC T Copalkyl,

NICEE DR PR (RN e et Riaadr eGP NI S 1wa,
N[<C§§apa@%orcﬁggv'ls¢@t$ F%?ﬁﬂ)%&% a?i:, a&éﬂﬁé?zs“' d and

NICE TR ERINMEHCOMILS, L 0ot ances 30 Tor ¢ he
N[(Céocqepfégggﬁyefym OGN G%Cé)fwkwm “IGEHIIN0(0)-NI(C1-Ce)alkyll-

sol'u or "of enu SIOﬂ syru are,

(Ce-Cppaml, N[(@5LCY @)h@@émﬁﬁclyli’fm@)‘mﬁ% QIGOQNWL(CGDQH M)ﬁr?l

sucrose, invert sugar, g ucose, vegetab e olls,

N[(CgS(Ilm)aaryk}-Ct(@);N[éCssﬁhb@)aayi]:ges for mcrocapsul es, V\D
2007/ 012421 PCT/ EP2006/ 007139 29 m‘gl ants or rods

N[(Caﬁao)heiermatyw@(o)cuaasyﬁeo)amlﬂz dCpeehprargki d and

| actic acj d. Fhar naceuti cal preparations nornma

(C1 Cﬁﬁkkxleﬁ\ea(&ﬁjpm)?y &lé%n%)@&mrlgr(%%ﬁ)a , (&5- C1o)heterocyclyl,
Cr-Gagtte et mf)*aeﬁtégq“ﬁv%m BEeCordhyighe{5Ei¢ 10heterocyely,
wherecih?tﬁg gtécf%m@:a&l og (gg r%q)h)g\ewggélyl%aty IB% salrf]btds}iglﬁeg ope to 3 times

o a7, SRR A SSERLERIR L ECRIAR M N1 oo,

N[(C@C@WRW @G?OH%”@(D&H' €(D')©f((ﬁ|b9§§aleI5CUNI€l§0$G1 @299|ky|ene-o-

ng, preferab from about "1 to about

(C1-Cfeky ‘(>011®9Yawlm oxeceswo@dmrwcqtc?mwmwd:glcﬂc))aryl or

or their physiologically 0 accepta
whereJaI(Cg G\ml)/aoyl is visiredlysubstituted by resOafth -Cq )alaylenerO group whereby
subst ances, the pharnmaceuti cal arations can
a 5-8gaembrredneg i formed taa@tharwm t@@cqarg@n atens dxe ppygen atoms are

attaclgégden ) éﬁyl (?ral'gétg ec%&@%ﬁl?ﬁ} 40' U(g @%wf?g}q {'I@éteﬁgheterocyclyl
group%"}ﬁﬁi‘ﬁe%é fuﬁﬁ%roét?cfgtﬁjtegﬁ;’er %%r h@fé)rBE}t/élilecf a|n|ng group.

thi ckeners, diluents, bst ances
sol ubi li zers, agents for achieving a depot effect

v b A 5 TR B G S o1
Ca)alfRLB- 8@%@@“@{’%@ Icht 6)aﬂ€%&?)dl'4)c€’6)d(€1 A hatkyP M iSden, NO,,
SO2NH»9, CN, SO2-(C1-C4)alkyl, NH-SO2-(C1-C4)alkyl, NH2, NH-C(O)-(C1-C4)alkyl,
(C3-Cg)cycloalkyl, (C1-Cg4)alkyl-OH, C(O)N[(C1-C4)alkyl]2, C(O)NH2, N[(C1-
Cg4)alkyl]2, (C1-C4)alkenylene-(Cg-C1g)aryl, wherein the (Cg-C1g)aryl may be further
substituted by (C1-Cg)alkyl, (C1-C4)alkylene-O-(C1-Cg)alkyl,
0O-(C1-Cg)alkyl-(Cg-C1p)aryl, or may be vicinally substituted by a O-(C4-C4)alkylene-

O group whereby a 5-8-membered ring is formed together with the carbon atoms the
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acceptable salts and/or their stereoisoneric fornms. In
case a pharmaceutical preparation contains two or
woroog/ocaepounds of the fornulae (1) and/or (I'PCT/EPE06/007139

sel ection of the individual conpounds can aimat a

speci fic overall pharnmacol ogical 20 profile of the

phar maceuti cal preparation. r exanple, a highly

pot ent conpound with a shorter duration of action nay

be conbined with a | ong-acting conpound of | ower
oxygerpatomsy areTakadhaskichiMoreyprptarablyt substituéntsdopéeg-G 1p)atybare

choi ce of substituents in the conpounds of the

halogesy (@1&4)@ikyl espgaially methyhsethylyisspropp ar 3, Bdﬂﬂummethyl,
o-CoE DAl el RS i kol serassilhoSCaiHS or so-

d ddi t to at
CF3, p@&@@sﬁg‘@%ﬂ&%ﬁﬁgﬁﬁﬁx NEEH B e (1) "or (1) “andror

its physiologically acceptable salts and/or its
stereoisonmeric forns, the pharmaceutical preparations

In monaBubstitatetistieriyn gmsanhermr&tumdmrcantﬁvemam |thhé|2¥p@§|t|on the
prophyl actically active ingredients. 30 Wien using

3-positigrRkiaL-BoSHIAB WER i §eoqalyorbanq the dnestisbsipdpreferred. If a

phen%%%ﬁ“c%ﬁi«%e qﬁ?ubétitﬁ%ﬁ@ {Heg c@ébé ﬁ)c‘é\’egﬁ M@%{P%ﬁ‘i’oﬁ 2,4-position,

physi ci an, surte

2,5-position, 2|6 ositang |3t,44pnsutnon cnreﬁ:ﬁ position. thuphen@sgroups carrying three

epends, for on the specific WO 2007/012421
SubstHRTRABE SHPOUTESE CHDDEIRRAIERI 2kt BPSlonon 3 ABCSI 2.3.6-

it t a ated, on the
pOSItlrarg’gz ag Bflﬁlgngﬁe@dﬁogmgfﬁ gg:rsnt“g? ?t% rsglltb |ﬁon or on whet her
The awovectatemants relating ta phenyligraup$ sotreeaom:mgiy appdy teedivalent
IS IS carried out a pri at e._dosa a
arourg VT AraYfatanps . P rpna b ref ot pe e Rafiited or
substitOtedE2/pHényRIneart 3- phengl@néroalm 41dh@n§|e¢@ rrﬁedacb'vb%ef&étements
achieving the desired results in an adult weig

also caeasipondingly applytethe apd subgraup moarulaﬂmleu@grm%xamples of

arylalQ%llg['lg gﬁ?u s{w 2%9 gs %%uﬁé)u ?M d%g %’sﬁtgﬂe P‘hthga%rw subgroup

as wellwml theraikyderie bgb@rfodpodpe béﬁzﬁhﬂpheﬁlyl%twﬁehd 2ippenglathylene, 3-
divided, in particular in the case of the
phensélamnyie;ter &pwy&utvlﬁn& iTveethy-3rifte [FPﬁ)élean nt o
several, for exanple 2, 3 or 4, part adm nistrations.
As 10 usual, dependi ng on individual behavior it may

If subbtitutext; gsefaried sulttiuerits fopity-0g giinete chmyeiyhgosudsr anea (GyeCyq)alkyl,
daily dose indicated. Furthernore, the conpounds of
O-(C1- Ea)albvln(ﬂla@()a)kylﬂne( pheny ahalbgensih ﬁq)alywtenes@e(m C4)a|kyl
i nternedi ates for. the preparati on of other_ canpound

(Cs- Q1m)b%ﬁe(¢%'vé,r(for%ﬁ¢ibvlems Wﬁﬁnrﬁt)@dhylleapr tesCnolaryl, \Wherein the
t f th d
(Co-CbTembmardaditiher s Pshsd RE e dihoduct | on of
(C1—C94lig@§/'eﬁ1%?6z(&1966%q%'lf b@(tf 1-&%)gli(yl-wsc—b'1 oyﬁjyl, or may be vicinally
substituted by a O-(C1-C4)alkylene-O group whereby a 5-8-membered ring is formed

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

substituents for (C5-Cqp)heterocyclyl are (C1-C4)alkyl.
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groups. It is understood that nodifications that do
not substantially affect the activity of the 20
wo20070w=2enbodi ments of this invention are i ncPCMEP2006/007139
within the invention disclosed herein. The conpounds
of the fornmulae (I) or (I')e%fm be prepared accordi ng
to the following exenplifi conpounds w t hout
limting the scope of the clainms. 25 In general,
protective groups that may still be present in the
The genedalctnsl pieferred gubstitubpts ofdGg-Chg)argland (@s-&m)hétenocyclyl
renmoved by standard procedures. For exanple,
groupsengy ther gambipediwith theygeerapand prefeaedidalfinitions of Rq, R2, R3, Ry,
tert-hutoxycarbonyl group which is a protection form
Rs, Rgr Ram Réilt® @?B@&r,a% ﬁsgg)qyefﬂﬁ%{eect ed, i. e. converted
into the amno group, by 30 treatnent with
trifluoroacetic acid. As al ready explained, after the
The preseitiingeritRActhefsforebk® relies t@fR! campsiaRds 8ftHeSformulae (1) or
generated from suitable precursor groups. In addition,
(I"), oathedrpiiwsicdlogisally aeceptphblessaliscandiar stereeisepespiferrsaifar use as

phaBecdteR58oiel Suddisdmeir i rtae SRpEGoN YR e famae ) or

(1), ofthein sty stlbgieiiK BereptAbRCEARSId/bNstepssiEBineria fOPARE fdrahe
m xture containing a final conmpound of the fornula (I)

produgtionof phagrmageuticie fardlie dteatmenianen Prgvention offdiseases
I . r . . .

ssso JFBIAth SRR RESEURl L TACRRABU SR MR Gn B mycsin
light chatmphespleatagatiteorte tceatprantindéor preeemtion 6f kgbertanygon,

wel | known net hods such as crystallization, .
pulmenany fPEEPARRY: BFUIAF bvesdensiphoelinpaatiye BlbicarIz deripheral
circulatoRl o PR B Stk S ikcral s e RIPATD R F oty heart
diseakg dangiha Ipectdris, beatthtypectoopioy indartSaituteaidohenieldisdaseanischemic

s R RaR e HRRRE, P AT RS L e Mrvopat,
incIudligc%‘h?ﬁéRérhs’ﬁbﬁ%dhmﬁ%ﬁéfnen%%-inﬂlﬁééé,i and diabetigf

ui nol i nones can by synthesized via a variety
nephigpathigs.. renakfailore, dibireig kidney, denalglomesdlosclessis,aargan

rypecfBhy i ARG Bl BuPRGERT RGBTl fospratory
distress syndrome, thrombotic disorders, stroke, cerebral vasospasm, cerebral
ischemia, pain, e.g. neuropathic pain; neuronal degeneration, spinal cord injury,
Alzheimer’s disease, premature birth, erectile dysfunction, endocrine dysfunctions,
arteriosclerosis, prostatic hypertrophy, diabetes and complications of diabetes,
metabolic syndrome, blood vessel restenosis, atherosclerosis, inflammation,
autoimmune diseases, AIDS, osteopathy such as osteoporosis, infection of digestive
tracts with bacteria, sepsis, cancer development and progression, e.g. cancers of the

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

The treatment and/or prevention of diseases in humans is a preferred embodiment but
also warm blooded animals such as cats, dogs, rats, horses etc. may be treated with

the compounds of the present invention.



XX\VH\VHF, 1 FYP) YZ{(ii) Y ((iit) x xx F
tC_NFF\ \' O iNN YYY{(iv) A OQ (V) (vi) x F
WO 2007/0MHR21Y O (vii) Schene 1. WO 2007/ 012421 PCT/EP2006/007139

PCT/ EP2006/ 007139 32 A suitably substituted al dehyde,
for exanple substituted by r Y being independently
from each ot her hydrogen, alkKyl, al koxy or hal ogen
attached in a suitable position, can be reacted with
a suitable conmpound such as for exanple an acetal of

The paeserdanmezrdiotidfsttiermorearedates dophhirkacdidical preparafionsarr

phami e igal SHBBRE o Icen A AN T R0l ol ast one

comp¥liRé &f the&dorfila BF or {197 of S bAPSIBITTRENY ackEpRIUY kalts'Bh&/br
in turn can be cyclized by different nethods to the

sterecisomeriadoimgand ia pharmaceskieally acedptableaartier, dch@ngyor more

phamyotilieall fefifhileue sasieftes e Blide F ot pdfives cor
excipieatd)des etc. at tenperatures ranging fromanbient to

100 C or by reducing the imne to the 10 correspondi ng
am ne by action of a suitable reducing agent |ike

. . " . e the ami ~

Optiof AT BTSSR SR P o

compobha@of tee forchutalliy efUgThay pel utitiaéd dntHeoabbdve mentioned uses and
i soquj nol i ne by action of an appropriate |ew s acid.

pharmageytisghpiepsratiansci i i) itself can then be converted to
t he correspondi ng N-

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 substanceé and/or additives being used in addition to
the compound(s) of the formulae (I) or (I'), or its (their) physiologically acceptable salts
and/or its (their) stereoisomeric forms as well as 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 theréof, talc, stearic acid or its salts, etc. Carrier
substances for soft gelatin capsules and suppositories are, for example, fats, waxes,
semisolid and liquid polyols, natural or hardened oils, etc. Suitable carrier substances
for the production of solutions, for example injection solutions, or of emulsions or
syrups are, for example, water, saline, alcohols, glycerol, polyols, sucrose, invert

sugar, glucose, vegetable oils, etc. Suitable carrier substances for microcapsules,
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oxide (iv) by action of a suitable oxidative agent
i ke hydrogen peroxide, mchloro 15 perbenzoic acid or
wo@ehens4at room tenperature or el evated tenper BEVER2006/007139

The N-oxide (iv) can then be converted into the

1-chl oro-isoqui noline deri va%CLve (v) by reacting it

wth a reagent |ike phosphorols oxy chloride in or

wi t hout presence of phosphorous pentachloride. The

derivative (v) can then be turned into suitable
implamtsmnmﬂyajerﬁov&kamﬂe d¢opalyaets ofglycolici adid aadilactic acid The

phamagelCalprepattansen el e B ha0s o R0 &SR 57 Weight of a
compBMﬁH o ﬁw@ﬂﬁlrﬁdb ﬂ%%ﬁ'(lt)agl' mépbwﬁ’@lo@c'éﬁy a@bé‘ﬁ’ttablé' salts and/or their

f ormam de, di net acet am de ‘or hers. Alternatively
steregispmesin f@@n@lﬂ’l&amunt: ofither aciyeiingrediens afsbe fomullarfhos (I')

[ atJ act | a reagent .like.
and/of ik p¥sioldaitally) decptaie Sl Sridforty SoPedSTHBHE oy the
pharnYadéUtical2|i5re)5alra<tloY13Xn&ma$Wh§ fon? abOoLt @58tdberit Y000 mg, preferably
i soqui nol i nes can be obtained by reacting suitable

from @bewriia akeut 800 mgeyl at ed f | uor obenzenes (viii),
wherein z is for exanple H or alkyl Iike nethyl or
et hyl, WD 2007/012421 PCT/ EP2006/ 007139 33 with a

In addlﬂa@&mthé attivd ingrsdightspdfane fomeulaghtort(R) amd/oheheir physiologically
presence of a suitable bhase |ike sodiumhydride to

acceriable sale AV PREBERRISPEBE Forms andde ea@@réiu stances, the
prar BT b ELIRLSaRI o B S bt

roxi de or
fillershgidintegrdats, birders; Iubbbantsow_eﬁmQ agents| stabilizars, énfulsifiers,

&\l{ﬁ)% can then be c nve{ dinb5 the carrespondin ag,ld

presefyAtES JSWBFIENers. JAIRIAR SUENBRRSS AP Ralests. Buckenets, dillents,

buffertétﬂfb?ér?éésegolv@h% sbhf-t)ll?z‘é'r@' é’dérﬁ@f&yadl'ﬁé\ﬁﬁdt; %rHé’detléffect salts for
sodiumazide in a suitable solvent 11ke e

alterlrtgwtr@rmfrnom pressacet coatingragentsot aaUQxldepirbexenae atgo contain
The corr

two of R coliip I aRe o1ty Tas (b eReldD) Fodien TaeiE AR Siplogiany
acceritabléasHits! drieor t%'eﬂ@@béd’ﬁﬁrﬁérr@fd?fnsd IPessd atgMirmilceutical
suitable tenperature. 10 X
preparation contains two or more compounds of the formulae (I) and/or (I'), 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 formulae (I) or (I') 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 (I) or (I') and/or its physiologically acceptable salts and/or its stereoisomeric
forms, the pharmaceutical preparations can also contain one or more other

therapeutically or prophylactically active ingredients.

When using the compounds of the formulae (l) or (I’) the dose can vary within wide
limits and, as is customary and is known to the physician, is to be suited to the

individual conditions in each individual case. It depends, for example, on the specific
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F,,J~f OX XPN"\ N ~CT'Otl NI / iNYNH OQ
OQY O (vi) (xi) (xii) XPN3~~ O NH Y O(xiii)
w®etene43l The above obt ai ned 6- Fl uor o-i soqui NECDRRR)6/007139

for exanple (vi), can be reacted with 15 suitable

P-substituted am no al cohol s (y\lnerei n Pis for exanple

hydr ogen, al kyl or a prot ec% ng group |ike for

exanpl e Boc in the presence of base such as DBU,

cesium carbonate or sodium hydride to give the
comp@undesppinue@,gorathemqtuw batisevesty ofdhediseasesto exirgated, on the

mode3 4 seffeciie sEadih st it dhuBhe (s 5 Jayfe pi Shifiig condition
is treé’tealbrtvﬁ%tﬁet PicphyRIKisAisarritdl ous AREBpRIptREe deéée thhde

reqw re in case of unpr ot ect ed i soqui nol ones
estabbs @usmgncllon:ad ApPrIachegevelbknaxy getheomedidabart. In general, the

daily PR RO B BP UG i I RpInG oGt kg from

about 019116 emRUE200IMERE epreTéll%bW RERCAoUti K¢ td ¥bbuPHO MdIRE, in
via this nmethod can then, if a suitable am no

particulasdeqra miout .1 o ahaddi Mahw, (iBeadhucage v Baipeslkgeof body

velfh AR i EAEOE A, B GSTHER 0 SRR e o

relatively frgé @nyolntts cinysisevieral, fodexampler 219/ 0r 4 deare adatidistrations. As
cyanobor ohydride in a sujtable solvent and in the

usualpfigg@rp@gg&n 'QdWL@' bghavigr &\M’ﬂ)g bed’g?&@?S?’th@ dayiaie ypyyards or
downﬁ)a‘?d’@ﬁoﬂ{)tr% ﬁwwt 'd at e fc?atf@d ester. This am no group nmay

Inan initial step like for
exanpl e acidic rem)val of Boc groups. 5 1In case of use
of the u

of protected |so va
Furthgiraise 1 ROBPSHBGS L e B B 15 Geeid caayHasis
interrh&digids et ﬂf@pfe’ﬂa‘rétionTBf Sthiek B8ApouRBs, INPEHSIar 6RHhRS
pharmaceutical active ingredients, which are obtainable from the compounds of the
formula I, for example by introduction of substituents or modification of functional

groups.

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.

The compounds of the formulae (1) or (I') can be prepared according to the following

exemplified compounds without limiting the scope of the claims.

In general, protective groups that may still be present in the products obtained in the
coupling reaction are then removed by standard procedures. For example, tert-butyl
protecting groups, in particular a tert-butoxycarbony! 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 physiologically acceptable salt or a prodrug of a compound of the



performed before or after the reductive am nation
step, depending on the nature of the wused al dehyde /
woeisnedand the protection group used. | soqui NECRER2006/007139

derivatives like (xii) can be obt ai ned as free bases

or as various salts Ilike {or exanpl e

hydr ochl ori des, hydrobrom de% phosphates, sulfates or

fumarates. The salts obtained can be converted into

the correspondi ng free base by either subjecting them
formulae (I or ¢k)cdamthendie ocamiedgout diykrowri procesaepl e by

al kal i ne aqueous treatnent and subsequent extraction

with suitable organic solvents |ike for exanpl e nethyl

In geh&fdl,-a ré’é&ti}bh rAixfLfe, cdmélﬁfr@fé’ﬂﬁbl &rhyburs 8t fﬁeefo%ula (I) or (I') or an

I sopr opanol di chl or onet hane m xtures and
mterreecwetgqlsemrk@dapbaad,u ibdesicedirthe @s@dUdh@tmwrzﬁﬂed&y Rastomary

S AN R T T D ——

be pLIrmeHh,%lrﬂj R kabwenmethddies @ bR talifatione chfcsmmbaaphy or
or formula (1'). In the follow ng exanp
¥

reverpe epasathigh peffofmanes igad risomategrap (BPééBh@) or other methods
of seigé;r?éﬁgbvgb%%egigo% Hbffg rég‘i‘tﬂ@%&e d@l’iér i r g(gi déé;%kc{lgm of thE

compiduhdSSl‘rﬁila?rI)bWellﬂmovt/mrﬂethods stieh as @ptinb dcit seduenice analysis,
(2, 2-Di nmet hoxy- et hyl)-(4-fl uqgro-bepzyl)-am ne é ) .
10 NMRQJR and mags spgstrematyy (M) sanbe psrst tih %ﬁi%ﬂy g 3erapound of
the mql,bﬁﬁgéved in 100 nL of toluene and reacted with 10.5
am noacet al dehyde di net hyl acetal and 1.90 g (10
mml) of p-toluenesul fonic acid m)nohydrate for two

rs at a ar.k ar at us soj utjo S.
isoquliolineas cBndsoribarse Y a debatug Retkts: Shadolinggeneral
scheﬁ%b@ﬁ‘lkﬁ@r@é SomtPdthe @%@lm’é Wags t8'dce8s O quifRIdRsd, Wit do not limit

fate and evaporated to dryness. The crude WO
15 the pmnxmmagnpa/ EP2006/ 007139 35 product was
di ssolved in 100 nL of ethanol. 1.89 g of sodium
bor ohydri de were added portionw se. Stirring was
conti nued over ni ghtQ'ofFgoQnor kup, acetic acid was added
until no gas evol utigﬁ could be observed. Then the
sol uion was evaporatedy\to dryness, taken up in
X i chl or onet hane agpd washed twice with
aniHc | ayer was B<&x gted with bri
nesiumsulfale §#
y obtai ned crude pFog
ﬁ')eacti ons without Pugification. Rt = 0.86Gqyin (Method
Detegged mass: 182.1 (MC]VE-)X 214. 2 (MrH+) .

X
/N - —~N =N
Y Y

Ci 0Q
) (vi)

F

NH

(vii)
Scheme 1.
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N- (2, 2- Di net hoxy-ethyl)-N-(4-fl uoro-benzyl)-4-nmethyl-b
enzene-sul fonamde (2) O F O N- O 10 20 g of
W@ 29020 di4eet hoxy- et hyl ) - (4-fl uor o- benzyl) - am nePC/EP2we6/@7139
di ssolved in 120 nL of dichl oronethane. 20 nL of
pyridi ne were added. At O O@sol ution of 23.8 g p-
t ol uenesul fonic acid chlori i n di chl oronet hane was
added dropwi se. The reaction was allowed to warmto
roomtenperature and stirring i s continued until
A suitabtyvsutzs’tihrtedl&ldﬂwdeolfmﬂ @tafdplemlbsﬁbn&dx by X beYrheing ingependently
m xt uye extra ce with 2M. hydrochl or.i
from acholhg §8rqgen vl alke Subaodsh Staniehica sHiehle position, can
be reQétba%thTQ%,uﬂé%ru&n 6W&§U&W§s b @@hrﬁy@rama@étaswm
ul fate, evaporated ness and the obtained crude

amlncpmedaidehy@s inpa sofvesd Ilbﬁ; T A.ickhéorgtarmor iplkansyvngenacid catalysis by
ot S O S BTBRSR Do 8730 IR wilfign G gan e

for in§taht eigthiyissraathpoWhieh inXLridr can lbe\ cydlided ¥ cﬁﬁ@eﬂf m@itidds to the
wer e suspended in 400 nL of dichloronethane. At room

isoquinghipe (it uFer examplsl this ean be dopedry bewis agid gatalysis by suitable

o ST g o B o

temp#rsurad dafgingtftdrhiamgbisasto tOMPC Uiy rRUUtPQNhe dmires & thiee
overni ght, the solution was poured on ice, the organic

corresgRrEiing A0IRE by aw@mnaﬁmetahmwcmagawrkmlum orohydride,

con8) finh e AL 8 B3R B e e ac

chloritibeihdesibisaguedt Eydiieation tdntm&quri@lhnaldymt)a of ahhappropriate
organi c | ayer was dried over ggesn um s

€, .
lewis @@%Jmléaqwaome/ (i3 dSelf, g2k Ween BecaNNeHed Mg@ PregRqnding N-
[ )

onidefy ioP LABS AN Sl IRBAPREARR, oo
perbeﬁi)zmdlutlé@renherasai rodm&em;(dvattlfé or elevated temperature. The N-oxide

06flor0|sﬂc1>qg|rhc] ? _ L
(iv) can t en e converted into the 1-c oro |so noline derivative (v) by reacting it
with a reagent like phosphorous oxy chloride in or without presence of phosphorous
pentachloride. The derivative (v) can then be turned into suitable 1-alkoxy-derivatives
by reacting it with various alcohols Q-OH like methanol, ethanol 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.

0 0
. X ] X z X z
z X OH F RN
NH
Y :o: Y Y
vill .
ix 0
X
Scheme 2.

Alternatively isoquinolines can be obtained by reacting suitable 3-formylated or

acylated fluorobenzenes (viii), wherein z is for example H or alkyl like methyl or ethyl,
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F/ 1 A \ NStarting from
3-chl or o- 4-fl uoro- benzal dehyde, the title conpound was
w@e@parael by the 10 sane reaction sequence asPCFEP200€007139

the synthesis of 6-fluoro-isoquinoline (3). Rt = 0.77
mn (Method A). Detected mass; 182.1/184.1 (M-Ht).
7- Chl or o- 6-fl uor o-i soqui nol i 2-oxide (5) FC \ NO

15 25 g (137.7 mol ) of 7-chloro-6-fluoro-isoquinoline
(4) were in dissolved in 500 nL of dichl oronethane.
with aAteageatrike: tnethgtphospbond agefatdén thempmesence ahacslitabde base like

e R e e
cleav%glﬁyaé&ibﬁ\éﬂ% sfﬁafblé“ﬁégél Rke PBeadifihi iYidrGige YEsdilim! Ryrir8&de or

| S
o and washed with dichloronethane. The filtrate was _
lithiumdyteakidenirca suitablessadvenhtoidediveioacid dix)o(ixbtan then bakenverted in

| ayers were separated and the agueous phase wa .
the cQfsHoAlTY BRiaRORIE By et s oS, RS sHibe transferred into
the adlfasffe B FSadlionalitivsbliuM 88dedn @ QVRIBAS 3bReENt iKeet@r, chloroform

obtai ned solid material (18.4 g) was used w thout

or acetgpefie or withott the pesense of Water7 Thiercor(egpondingsyzide then can be

convep R BIE ReRibIpbRE (4} 87 et it s6ete sohvept ey g
dipheﬁ?n@ﬂéh@&@%%ﬁ@éﬂ&ﬁtﬂ%ié?rﬂpe&?uré.6 g (12.0 mmol)
of 7-chloro-6-fluoro-isoquinoline 2-oxide (5) were

heated in 40 nL of POC13 at reflux for 4 h. After the
x mxture has cooled down {0 roomtenperature, it was

F ed on ice. V@}agﬁe R SOLUti on was extr d X
reg t+res—wi-rH\di/chl orha e.—4he—e&n‘b¢'r;@/m A
yoor ani c |ayers were drieddt#"MySO4 and evaporat ed t NH
yiokd 2.91 g of 5 the tifle g@wpound, which was used Y
wviy hout further purificatigyg. Rt = 2.34 mn (Method xiiy ©
A). Detected mass: 216.0/218.0 ( MrH+).

4- (1 soqui nol i n- 6-yl oxy) - pi peri di ne-1-car boxylic
acid-tert-butylester (7) I

X
PNG/WO\@:?
NH
Y
O

(xiii)

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 by 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.

The products like (xi) obtained via this method can then, if a suitable amino

functionality is present, be reacted with suitable aldehydes or ketones in the presence
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OYN'-~" N O 10 7.49 g of
4- hydr oxy- pi peri di ne-1-carboxylic acid-tert-butyl ester
waowrgg/oti4gsol ved in 20 nL  of dry di nethyl acete@i/@r2006/007139
1.49 g of sodium hydride (60% were added. Then a
solution of 3.65 g of 6-fl ugi‘{)i soqui noline (3) in
di net hyl acetam de was adde dropwi se. The sol ution
was heated at 80 C for 2 hours, then the solvent was
renoved and the residue was taken up in
of a redudihg agest Iﬂaaneodiurhetriacgmadycbdramedridm$odium borahydrle or sodium
tW C L {h. wat e nd n wth brine, dri
cyanqrtriRdie o f b a8 salaTR AR AR 0F pErsench i e avithdrawing
agentalkedfoRicRfi GliewASory %Uftétﬂé d?thoséétéﬁ aHi¢ bmino group may have to be
chromat ography to yield 6. go
liberateq insammmailstep bkey Qf@(pnmlp@crdic rwnmvalmftﬁp@grwp&cu d

In cas&ﬁ L&e gf é&géﬁ%ﬁ%@p% cl vagze gf fle Jsl\/%t yr%gecl:t;on groups is

requiréd(t3-D¢yate 2RE deaRbd rscﬁxmrh@zsmé (ﬁil)o qFhiglitesrafios 2idwevdri 8an be
acid tert-butyl ester g8) \ O-NNO O 3. 97g
performed befaig|oy affer the reductive amlnatlon step, depending on the nature of the

s BB SR BT A oo 200 L 1

in 100 nL of

Isoquificiimederedtivesdikenaiif cdn be dbt8inédrasiree bhses ot b ¥afious salts like
enzoic acid (70 % were added at roomtenperature.

for exgpip kf% PSR rrﬁe)& Dvgr%omae%ﬂhpﬁeaaﬁeér sylfates o8 fuparates. The
salts Eﬁ‘ﬁ‘t%lﬂf‘é?j (‘f‘érLBe%%hUéﬁéﬁ %téqgé g:méngﬁé‘ﬁ&ﬂgaﬂ;é:é ﬁé’ééjhi/ Qither 8bjecting

ueous ase was separate extracted
them m il e»rmmgbaulreom“a'tmgraphblqnw examplei by alkgkne ageeeus treatment
ied ove m sul f at e and eva

d nesi. orated to yield
and sitb&ush A Bos WD IS DR BOKF BB IKedor SHatirRITethy tert
butyl €ﬂfe?rd:rﬂbrof&‘t‘hh Célh?ﬁébéiﬁté@ﬂ@oﬁﬂigaﬁ%f I BRhIF M S Mixtures and
hout purification m n (Method B).
subsamtemeuapmgn ta gipyrressivic H+) .
1- Chl or 0- 6- ( pi peri di n-4-yl oxy) -i soqui nol i ne- hydr ochl or
ide (99 O -HNN 5 HC C 3.5 g (10.16 mol) of

The géneralovgthodedor thel préparatiopof) subisERitéd istruindlend asklatives as
acid tert- butyl ester (8) were dissolved in 250 nL of

descrirgd abave carche seadivordanteddo the prrpasatien of the eampaungssof the
formu%ﬂ?rﬁpﬁrﬁ%f& IrXﬁfeefro%%ﬁJ‘Sxérﬁﬁie‘%‘%ﬂe"iﬁépéfaftlow(o?‘ihé Iaompounds

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.

(2,2-Dimethoxy-ethyl)-(4-fluoro-benzyl)-amine (1)

O/

12.4 g of 4-fluorobenzaldehyde were dissolved in 100 mL of toluene and reacted with
10.5 g of 2-aminoacetaldehyde dimethylacetal and 1.90 g (10 mmol) of
p-toluenesulfonic acid monohydrate for two hours at a Dean Stark apparatus. The
solution was allowed to cool down, extracted with saturated sodium bicarbonate, water

and brine, dried over magnesium sulfate and evaporated to dryness. The crude
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3 h the POCI 3 was renoved i. vac. and the residue was
taken up in water. The pH was 10 adjusted to 11 by
wa@edimaged4sndi um hydr oxi de and t he aqueous sol ut POGRER86/007139
extracted twi ce with dichloronethane. The conbi ned
organi c |layers were dried oy, magnesi um sul fate and
evaporated to dryness. The residue was purified by
preparative HPLC, by which the title conpound was
obtained as trifluoroacetate. This was converted to
producheasabssadega itdil 0@ niCbf etkianobyl 89 gsofisodign thioeolydritiecwvere added

portio:r]lgviszq%t%nl_rlg&g dxzaosln;::d)p w?im}ﬁy @%ﬂ ng’}f‘%rgﬂbnﬁé SICYaCId \A:/asgggded until
no ga%Q?Voluthdul& MsHsbserved. Then the solution was evaporated to dryness,

| or o- 1 soqui nol 1 n-6-yl oxy) - pi peri di ne- 1- car boxy
taken| up mccﬂldhlpecpmetjmnpl amisweshedmynce(vvutmaaen The organiC layell was

extraglt'eé Sﬂ"&} lgnrée (CH%?%‘HI rnagfn§,§|8%§ulfa§% &Gfinedﬁpﬁéated to dryness. The
obtaiketHERee! sroddet (29)g)Was used fe fé@tﬂbv?éhdt|6n§waHeu¥fpurlflcatlon Ri=
di chl or onet hane and 0.85 L 56 15 mmol)
0.86 min dlethodB) Oealected raaskid 8241 (M- @Vb)saﬂétz gv+bf).1. 09 g
(5.0 nmmol) of di-tert-butyl-di-carbonate in 10 nL of
di chl or onet hane was added dropwi se and the m xture was
N-(2, Zl-lﬂlmmﬁokﬂ-e&h )N -U-fluora-béragipaanetisyhen s ulfonamide (2)
kup, m xture was washed twice with water, dried
over magnesium sul fate and evapefated, to yield 1.1 g
of the desired pr duct \Nhl C 5 coul d be used w t hout
further purlflcat| (B'é/ﬁ(l\/bthod 0.
Det ect ed mass: 363 WO 2007/ 012421
PCT/ EP2006/ 007139 3

4- (1- Benzyl oxy-i soqui nol i n- 6- ~|per|d|ne 1-carbo
xylic acid tert-butyl ester %l ONa N Y500
0.70 g (6.49 muol) of benzyl alco e dissolved in

20 ¢ éfﬁa%m%ﬁvﬁb%t?{%%ﬁ&@rﬁgwﬁgﬁm(f)?vé‘éé’n‘%%’ww 420 mL of
dichloZ?uin%!irgé}\eg @50 4@%@%%@&% ?‘i‘-’%ﬁw‘f@: 0 3 d8bluftort Of ¥5!6°8 p-
toluenesulfonic acid chloride in dichloromethane was added dropwise. The reaction
was allowed to warm to room temperature and stirring is continued until conversion
was completed. For workup, the reaction mixture was extracted twice with 2M
hydrochloric acid, twice with sodium bicarbonate and once with brine. The organic
layer was dried over magnesium sulfate, evaporated to dryness and the obtained
crude product was purified by silica gel chromatography to yield 22.95 g of compound
2 as an orange oil. R = 1.71 min (Method C). Detected mass: 336.1 (M-OMe").

F X
~N
41.6 g of AICI; were suspended in 400 mL of dichloromethane. At room temperature, a

solution of 22.95 g of N-(2,2-dimethoxy-ethyl)-N-(4-fluoro-benzyl)-4-methyl-
benzenesulfonamide (2) in 150 mL of dichloromethane was added. Stirring was

6-Fluoro-isoquinoline (3)

continued at room temperature overnight, the solution was poured on ice, the organic
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I soqui nol i n-6-yl oxy) - pi peri di ne-1-carboxylic acid
tert-butyl ester (10) in 10 nL of 10 di net hyl
waewramdee was added and the resulting m xtur eP@EEP2006/007139
heated at 90 C (bath tenperature). After 8 h and
standi ng at room tenperatur é)ver night 1.0 additi onal
equi val ents of benzyl al coh and sodi um hydri de were
added and heating at 90 C was continued for 8 h. For
wor kup, the solvent was renoved i. vac. and the
layer wasi shparateds thei agueousdp haselwak lextractedchtariee thhedioInIgemhethane

and tiyS eeinbaTee GuRs: BYEE WerR AL aIAtISY vicaevilt Sacibim Rigarbonate.

The o?:?'émf:'l%rbnyas ariépavat hfé%n@?kﬁw stifate, évagoratéd (d\Bfneds and the

t'ect ed nass:
obtairgsq cnqderprdducm(ay'[ﬁ)gmsmmfl@;bwsnhga ige! chromeatogmphy totyield 2.74 g

of cornpppd (3 R e 4B hd et ol Pefectd iy Bl Ime+)

conpl ete conversi on was achi eved. The sol vent was

renmoved i. vac. and the residue was purified by
-Ch|9|r@'pﬁaﬂﬂpm-¢5m|0°|fﬂ¢e(4t)esul ting trifluoroacetate was

di ssolved in 2 N HCl ang |ygphilized. After another

| yophi lization from waten 0 of the title

conpound coul d be obt ai ned alt. Rt =0.75 mn

(Method B). Detected Z D 2451 (MEHY) .

Al ternative synthetic appr oach WO 2007/ 012421
StartipgfrorP3addprood-flgoro-henzadehyde, dhe ddlgompounshwag pegpared by the

\ NH. .0 4.8 n
samepaloriseqdRrar Hopa i Bhmathesis o Ebkefosmotfig @ Ro=
0.77 ffiP(Methizal A). Detectbd upass: cligmanied. agieHn 44 nL of

chloroformand 1 nL of DM. 5 The reaction was heat ed
to reflux for 2.5 h. Then the solvents were distilled
t ude acid chloride, which
7Ch|to9g Gﬁgé (ii?%%&m%"g‘eoé um ?5 purifcation. The acid
chloride was di ssol ved='n £ of acetone. At 0 C
8.03 g of NaN3 (123.5 2 €g.,) were added
portionwi se. Then 41 rrL of . wdt ecNiere added while the
10 tenper ature was kepf bel'ow 5 C. Orhe reaction was

259 Qa7 Giefor REie fhar<isotly E?ééﬁf% i g5 8fegis00 mi of
dichlot8ineithdrid. |lAaweem temperature 50.9 g (206.5 mmol) of m-chloro perbenzoic

acid (70 %) were added and the mixture was stirred at room temperature until

complete conversion iwas achieved. For workup, the precipitate was filtered off and
washed with dichloromethane. The filtrate was washed twice with sodium bicarbonate-
solution. The layers were separated and the aqueous phase was extracted twice with
dichloromethane. The organic phases were dried with MgSO4 and evaporated. The so
obtained solid material (18.4 g) was used without further purification. R; = 0.87 min
(Method C). Detected mass: 198.1/200.1 (M+H").

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

Cl
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by 40 nL of brine. After drying over Na2SO4 and
filtration 14 nL of diphenyl ether were added and
wore®y/oaf2t he chl or of orm was renoved i n vacuo (RET/BP2ID6/007139
heating). A total renoval of the chloroform should be
avoi ded. 15 The sol ution coni{f\i ni ng the azide,
di phenyl ether and the remai*tling chl orof ormwas added
dropwi se at 260 Cwithin 15 mnutes to a solution of
10 mL of tributyl amne in 97 nL of diphenyl ether. A
26g 01@6rmu'©l)rm‘a70ch|@no-6aﬂudie ishqpenolote 2wnxidey(8)weraditatedin 40 mL of
i, QN tirred for anpther 20 ninutes
POCIy gbraflukitpt 4 AJFY e miire bk S0kl Rrate Falt G gpure, it was

poure@ré}?%a'TﬁeVé?ﬂ%o@Q%@MtloﬂWaQ eRfrbBiddathfst BRREUsIth mﬁloromethane
[tered off° and washed with ether to yield 5.65 of

g o
The opmbmeed peganierfry@ne wers dried Wit DMoSE sandreyaporated tayield 2.91 g of

the tlt‘e %%m%gﬂﬁd F\&H%Qﬂ% f;é‘carmtﬂ%ﬁn&@g%%é%ﬁ:gfzg% rﬂml(Method

A). DEtidRAAes! 205 0801 8.6 imMi6P) pL of
p- met hoxybenzyl chl ori de (1 24 mol, 1.1 eq) were added

to a suspension of 200 ny of 6- f1 uor o- i soqui nol i none

el A SR b ligr )

and then poured on ice. was filtered,
y of the

title 5 conpoun
m n, detected
6- ( Pi peridi n-4-yl xy)()ZH—isoqui nolin-1 -one (12) O HN
NH O 117 (0.58 mol ) of 4-hydroxy- pi per ne-

7499 @éﬂﬂwﬂwmpmnémeeﬂtcamnwlléﬁcdt%bétqu%eawg%d@éelveﬁl in 20 mL

o ang ] AigtlgeE o B AT ot BioRfhE9Racg. Then
solutied @€ 3.68d of Befluvraisoyainsdine 8) inrdichetiylragetamide was added
dropvgSe ﬁﬁ%ér@?@a‘ﬁésfﬁ%ééa%ﬁ € foz&f?ﬁ%@%u b e S was removed
and tl?%f@si&% FaR4drREn APYn dishiSImMEthaRe Yhise BRGHMRE 1dyer HhsCextracted
twice with water and then with brine, dried over magnesium sulfate and evaporated to
dryness. The crude product was purified by silica gel chromatography to yield 6.22 g of
4-(isoquinolin-6-yloxy)-piperidine-1-carboxylic acid-tert-butylester (7). Ry = 1.32 min
(Method B). Detected mass: 329.1 (M+H").

4-(2-Oxy-isoquinolin-6-yloxy)-piperidine-1-carboxylic acid tert-butyl ester (8)
SheY
o_ _N N
T 7o
O

3.97 g (12.1 mmol) of 4-(isoquinolin-6-yloxy)-piperidine-1-carboxylic acid tert-butyl
ester (7) were dissolved in 100 mL of dichloromethane and 4.47 g (18.1 mmol) of m-
chloro perbenzoic acid (70 %) were added at room temperature. The reaction mixture
was stirred for 1 h and then washed with saturated sodium bicarbonate solution. The
aqueous phase was separated and extracted with dichloromethane. The combined

organic layers were dried over magnesium sulfate and evaporated to yield 4.19 g of
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The m xture was poured in water and extracted with
chl orof orm The conbined organic 15 | ayers were dried
we@r/oNa2504, filtered and evaporated. The cr UBET/EP2006/007139
internmediate was purified by preparative HPLC. The
protecting groups were renoy, by di ssolving the
protected internediate in 2 of TFA and heating the
reaction to 150 Cfor 2 hin a mcrowave reactor. The
reaction m xture was quenched w th nethanol and
crudeamatesiad tvelich tcandreyusad for fuethe ecenvarsignrvethali pundisation. Ry = 1.46
. Laken {n dichloro tracted three 20 tines
min (Mph}pdﬁﬂ[ﬁ%ﬁd&ﬁ@@ﬁ@,@%[&ﬁ@- queous | ayer was
extracted once with dichloronethane. The conbi ned
aqueous | ayer was |yophilized, the remai nder was
1-Chloga(piperidindtWoxypisaquinolingepydiachdoridg48h to gi ve
the product as HCl salt. TQ; purity of the obtained
product is sufficien ewefit uad Ny occurri ng
impurities could be ved icg gel
chr omat ogr aphy or Hﬂﬁ
7- Brono- 6-fl uor o- |squ|noI|ne (15) /I ( ~ Br NWO
2007/ 012421 PCT/ EP2008€D07139 42 artlng from

3.5 9 (IE IR MEON PR PR ﬁg?%‘jﬁw%g&m ifing TR HBRYFeid tert-
butyl ébl%r?Wél%SdlSs@lﬁ/e@-nﬁ RBOomat io$ PIBIL g2l iated é&)anoRtat 50 °@. The clear
m n ( Met hod B; Det ected mass: 226.0 / 228.0

solutign pastsancgntratgskl varnand {hesgsjduawias defliorrs inréQLmloﬂfePOCb After

3h th%]%))c o a%\[\é ?{/1 C,\Iﬁélgr i éﬁ% ltjrlmen 6?%'%”61‘”-38 r$akc:=LrE) up i in water The pH was

adjusﬁeni M)t‘lbby Qﬂdik@hﬁ)cguﬁﬁ@(ﬁomdm én(;bﬁ’ne aqueous sfolutlon was extracted
lor 0- 4- net hy innamc acid in 80 nL o acet one

tW'Ce\X)é ighy 85@3%&1%@86@6“%96@@3% l3yers svese dried) ovir magnesium

sulfat%;dﬁ;éwmﬁ%tgﬁ tbrbrilq?ég- THY redfftlcONSs EJR# iHiQUBY A gragis?g-rlPLC, by

of et chl orof ormat e. ter t|r
whichzhie titbtcd]!nperBDNasscmtamed rasdfifldomagetaie. Thiswdg cariverted to the

corre NN, BG SRR disSolodhe Bt g et PiNHGE fonivad by raphilization.
Yield V&50 ﬁ'@UR‘?d pOB%%QWétﬁomB)obeté&eMé%rs agd. 19245 QQWH ).

twice wth chloroform The organi c phase was dried
over magnesiumsulfate, 40 nL of di phenyl ether were

4-(1 -8191%‘?94&‘88&%%n"-E'-ﬁB%fZHBe"}‘?éine-1 -carboxylic acid tert-butyl ester (10)

o0

1.23 g (4.11 mmol) of 1-chloro-6-(piperidin-4-yloxy)-isoquinoline hydrochloride (9) were

dissolved in 50 mL of dichloromethane and 0.85 mL (6.15 mmol) of triethylamine were
added. At 0 °C a solution of 1.09 g (5.0 mmol) of di-tert-butyl-di-carbonate in 10 mL of
dichloromethane was added dropwise and the mixture was allowed to stand at room
temperature overnight. For workup, the mixture was washed twice with water, dried
over magnesium sulfate and evaporated, to yield 1.1 g of the desired product, which
could be used without further purification. Ry = 1.86 min (Method C). Detected mass:
363.1/365.2 (M+H").
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cautiously renoved in vacuo. The residue was then
added dropwi se into 50 nL of diphenyl ether, which had
whemnomeheat ed to 245C. After conpl ete additiPCI/EP200&607139
stirred for one further hour at 230 - 250C. After
cooling down to 150C the re ion 20 m xture was
poured into 270 nL of hepta and after further
cooling in an ice bath the precipitated product was
filtered by suction and 4.1 g
6-fl uoro-7-nmet hyl - 2Hi soqui nol i n- 1-one were obtai ned.
b)
6- Fl uor o- 2- (4- net hoxy- benzyl ) - 7- net hyl - 2H i soqui nol i n-
4-(1 éen‘i’ﬂﬂox?ﬁsa_euﬁ'loﬂm-ﬁwleﬁypf) p°eric7m6 { @lr@om écﬁf tert-butyl ester
["'uor ©- 7- met I soquinolin-1-one in
(11) DVF were added 20 2 g (62 1 mol) ceS|un1carbonate and
then 8.92 g (56.9 nnDI) aethoxybenzylchlorlde
After stirring at roo erg 3 90 m nutes the
reaction n1xtur6 wa pou ed i of water,
stirred for 1 t he pre At ed
2007/ 012421 ;gi/Eaggbﬁloo7139 43 prloduc S
filtrated by sucti From the noth OOt
addi ti onal producted was isolated by chromatograp

hy
0.70 g8 .H9rmamodref henayhglcohelawereedissolved)n 1¢rmL@<ﬁdunﬁt§ul acetamide.

260 8 4G A5 SHEEIN T ki 160 o4 Eh Lk 3R R Sodin was stied

at rod@@t@ﬁbéraluﬂ@mﬁelr 3Bhnirs@guiutiohigf-1157 gr(q 3ehendlpetsyedhioro-
2- (4- Met hoxy- benzyl ) -7-nme

lsoqumodj;a@ xl[ozyhpwafimﬁ- s Pic acEl gﬁrbéyqyl geiea(1Q) inel0 mL of
e EASHENA Ao SRRSOl DR 2 ot
tempenaturg)) After 8.0 atidnstahgtingcattreomdienveratitre ravechight h.0ladifitional

equivg@ﬁlﬁg%%w a*ﬂ%w?gné/c’ @3@@1«5 .%E%&é i“???sfa%rd@%sahr@ ﬁé@ﬁrfgo%?f 90 °C

was cfénftthQB ?%28 ﬁ4ror workup the solvent was repoved i. vac. and the residue
hoxy- benzyl ) -2H i soquinolin-1-one in

was dﬂssoé\tdrq/lradnehlammethm é(hde:tgaﬁhe:olwtmwas nasiheduwicenwith water,

dried Yo ST A eVaftarafhely Thenesiiling i€ By Gt Winurified by
prepa?ét‘i%)@ MPadded 42 13591rf‘(1MeWﬂb§rC)a%té’étéérmés§* 435 AM+H").

stirring the product was isolated by filtration and
dried over night in vacuum 6.4 g of 4-

6- (P-ﬁgrééi!%g%{x)@gqgéﬁéﬁ‘qﬂl ﬁé é1§? oxy] - pi peri di ne- 1-

carboxylic acid tert-butylOes e obtained. d)
7- Met hyl - 6- (plperldln 4-Yl ox IS qU|noI|n 1-one
hydrochl oride 20 HN

Coumpound (11) was dissolved in ethanol/2 N HCI (1:1) and stirred at room
temperature until complete conversion was achieved. The solvent was removed i. vac.
and the residue was purified by preparative HPLC. The resulting trifluoroacetate was
dissolved in 2 N HCI and lyophilized. After another lyophilization from water, 850 mg of
the title compound could be obtained as HCI salt. R; = 0.75 min (Method B). Detected
mass: 245.1 (M+H").

Alternative synthetic approach:
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6.4 g (13.4 mmol ) 4-[2-(4-net hoxy-benzyl)-7-nethyl -
1- oxo- 1, 2-di hydr o-i soqui nol i n- 6-
wWQ b@p]24pi peri di ne-1-carboxylic acid tert-but yPCEEPB®DG6/007139
were dissolved in 30.5 g (267.4 mmol) trifluoroacetic
acid. After 1 h at roomtenperature the m xture was
heated for 2 h in a m crowave oven at 150C. Then the
excess trifluoroacetic acid was distilled off in 25
vacuo and the residue was diluted with 130 nL of 1 M
6-Flubydsiscquivdlinome (1.3) The aqueous phase was washed with
nmet hyl ene chloride 3 tines and then it was freeze
dried to give a hydroct e7 ~whi ch was crystallized
fromisopropanol. This f $ed B.2 g 7-
met hyl - 6- (pi peri di n-4-yl ox¢)}~ i %qU|noI|n 1-one (16)
as hydrochloride. Rt = 1.24 n1n (Method B). Detected
mass: 259.1 (MtH+). 30

v BB AT o A B85 sion

10 g 80.2 Ehrﬂbl) Sf G4tURIro inrarhiclHyid irpde pl ?Df @Iﬁilblstifbﬁn amidd mL of DMF.
ethyl ester To a solution of 13.4 trie

The r8ABRAT6R5 REatal 1 FaIUBGORD A0, TN ks lien e aeiatB o to yield
11.4 éf&?t 0 u?fa‘%ﬁ% Elég:ﬁtdeg%n;roéwgg%bg%ﬂ{ou@ Gy AilthEr fifcation.

4- br ono- 3- fiuorobenzaldehyde in 40 L of toluene wer e
ed and the resultln mxtur t|rre Wit h
The Ge.ERRAAP WS SESoies 1598 L@E@cewe G516 of NN 1235
mmoﬁ@%dﬂj—w@%}ﬁ&&é@l\lg rfWiSe aﬂ‘?er?—@@ n‘ﬂ—of’hz g@ft\ﬁéretgﬂcfd d while the
ase was sepa um

or gahi rated and was h so
tempenatlanebmmkepisbxtlovw DACahbe beacton Véas stirred yom:gpcoiher 1.5 h. Then 55

mL o A %érg@rqwgﬁlej lafgl%]tes fgﬁl | o‘#ﬁﬁﬁtv%qﬁ%%%prta% hgglgfn%ofl\ﬁater followed

by 4o(.ﬁtmfcyme3AﬁbHamn@ Be@NN)azsgr whiGilttatich ¢4 il ofdipBenyl ether were
wer e obt ai ned b) " 3- (4-Brono-3-fluoro-phenyl)-acrylic

added @nd mostfghe :g:bl(gofqm wagfremoved in vacuo (without heating). A total

emofgle R RS BB RENlgdr vl el d ety este

overnight with 97 nL of aqueous 1 M 15 sodium

hydr oxi de solution. After renmpval of the nethanol in
The S@ﬁ&w ¢aiaining eeazige. diphanyliatherand thesiepagiping eoroform was

adde@hﬁ%ﬁ@%é%ﬁ'zgoa@ Q/gh-l'_\h?S %ﬁﬁﬂe@'tb%@l"‘f?&n bﬁ?b%@gf g%éjt)gfamlne in

I'n vacuo urn shin
97 mBof dipheoybetbef.| A vigorphe rsdctioacran be obseded durlng 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 titte compound. MS (DCl) Detected mass:
164.0 (M+H").

6-Fluoro-2-(4-methoxy-benzyl)-2H-isoquinolin-1-one (14)
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c) 7-Brono-6-fluoro-2Hisoquinolin-1-one 20 To a
solution of 4.0 g (16.3 mml) of
wW@2(ud0keno- 3- f | uor o- phenyl ) -acrylic acid i n GBCHEP2006/007139
acetone were subsequently added at 0 - 5C 2.0 g (19.6
mol ) triethylamne in 10 nL,, of acetone foll owed by
2.3 9 (212.2 mol ) of ethyl C‘H oroformate in 10 niL of
acetone. After stirring for 1 h at 0 - 5C a solution
of 1.6 g (24.5 mvol ) of sodiumazide in 9 nL of water
169 phasf pdutboxylfenaylchtaridel (124 oomdl, dddeq) wesd addedhto a suspension of

200 g B brsfBecaspali ol Obe Ol -2 FoPh anh i m i c ¥ e .36 mmol.

1.2 ec‘gﬁﬁ 3 AL @PbMFerTh@qﬁRﬁ%'eLWé@Hiufré@ ‘F@r 22f‘| dﬁd #en poured on ice. The
henyl et her were added and the chl oroform was

preCstaje g@ﬁsﬂllgereénwaslmed wnthamtefr amd@rnﬁdﬁpmd\w mgef the title
60,.m .
compfU, FIREelfod B. BeBRukatle 1 ZEPHRLAETLAED maly £ Matern

reaction m xture was stirred for additional 30 m nutes
at 230 - 250C. After cooling WD 2007/012421
6-(PiperidimsdydexyloZHdgsoqumalvvi-are (1R)C t he reaction

m xture was poured |nto 1 mL_of heptane and after
€ Peci pitated

further cooling in A
product was filter by uct i
7- brono- 6-fl uor o- 2H I"Sequi nol ™A

and g of crude
d)

Te were obtained. 5
7- Brono- 6-f | uor o- 2- (4- et hoxy- benz;ﬂ) 2Hi soqui nolin-1

117 mﬁ&?gﬁ:)rﬁlgf_oﬁdf 4h ro%?ﬁ;gerjdm -1- carboxyllc %gld-ted-é)fiylgster were

uor o- 2H ui nol i n-1-oneg,
dissolved|ip 2oL afd$ Nudimethplearcetamided lendkr@r(aJ@og atmdsphefe 63.6 mg

4- b l.chlorid

@7 gt T s Here AdRira R bR PRturs i sflnett at reom

tempe@ﬂgegﬁglleggggﬁmmés 1150 g 0 SBUhehdIEsTe-fDBEb-R4ShehoRybenzyl)-
X

2H- lsqqgn@mmow(iﬂérwweraddqd ang theosplution wasdieated 1@ 88-"Kyfer 1 h.

The iP5 h<sBoyet T uster o Bt lRERL W Phlosetorm, The £ghing organic

layers were deisd ovebMagSO2, fﬂtéféwa)nd(évaporated The crude intermediate was

l-tert- butoxycarbon | - 4- hydr oxypi peri di ne were
purifiegh by ipreparatvg Hi d_Q,f he protecting groups were removed by dissolving the

prote%teg lﬂfé‘?mgpl‘agé ﬁ’rig AL 7 4 é’ﬁ%’he?ﬁhé ﬁ'RQHé 8bh %ﬁSOGr@.e(Doi‘? hina

rochl o anal ogous to € proce ures descrl
microWavetreastoc “Bimeel reactionemixtgreavdsquethed @itBOnethantMmd edaporated

. d d
to dnReBOTAE FRTATING SRS J368" HRdN Allaresalo R ed three
times WillB9R HEPar@BRTEEMbirfdSad RS 1ayer @vé@%&traét%d]&ce with

dichloromethane. The combined aqueous layer was lyophilized, the remainder was

taken up in water twice and lyophilized again to give the product as HCI salt. The purity
of the obtained product is sufficient, but eventually occurring impurities could be

removed by silica gel chromatography or HPLC.

7-Bromo-6-fluoro-isoquinoline (15)
F

Br
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213 ng (5.6 mmol) of NaBH4 were added portionw se at
OCto a solution of 1.0 g (4.7 mol) 1
W0 becroR4eet hyl - pi peridin-4-on in 10 nL of et harOl/EP20he007139
m xture was stirred at roomtenperature for 2 h. The
sol vent was renoved by di sti# ation and the remai nder
25 was dissolved in water antt ethyl acetate. The
aqueous | ayer was extracted twice with ethyl acetate
and the conbi ned organic |ayers were dried over
Starting 21804 3-bxbrmer-4£fluoro-dieinaaldehlyde sthievtidlet compoumdraasprepared by the

somelsBlon SehounaE S AR R SRR ol BBty ) R~
0.91 fnth NMEIHdI) DEleétdd Mads: 20820 ¢hogicERH* VO 2007/ 012421
PCT/ EP2006/ 007139 46 18 and 205 ng (20% of the

trans-isoner 19 in addition to 97 ng (1099 m xture of

7w 34 oo R ek (1, 75 21
H J>14. O_6.

1.85 (1 H ddd

1.77 (1 H, m, 1.664. 1.337(3ANd, J = 7.1 Hz).
Trans- | somer (19); 3): 4.50 (1 H m,
4.04 (1 H m, 3.5'%"1 7R, 8 N, 3= 2.9

and 13.6 Hz), 1.93 (1iH m, 1.83 (1 H m, 1.53 (1 H,
m, 1.32 (1 H m, 1.Q4 (3H d, J = 10 7.1 Hz).

1- Cycl opropyl -pi peridin-4-ol (20) HO NV 5g of

4- hydr oxypi peri di ne were dissolved in nethanol. 23.8

a) 6-%%%7%'11%&3%5};%@%%%-'1%é)py' yoxy]trimethylsilane

I'um cyano borohydride were added and
the m xture was reacted at 60C for 12h. The sane

t th ded. I, d
To a §0oh 35 040 T b ol e T o Ry HoRdRun i 80 mL of
acetofieXbereSsuMaqaehtly addul e 0PEEI2P gl (6616 MinSsIFBf 8®hylamine in 10 mL

celite and evaporated to drynesS. The residue was
of acetakefoligwed bgi7h§3 gdZetZammolp et ethyt eklotafbaeatsl. Afitep Ntirring for 2 h

dj ' d i .h _bri. '
at0 13 S R AHROR L 9.9 181 ATORHER il m LsRF S ¥rer was
added@aftérstirfihg forldone hliditidngchowthe Tea e ramitutcowits Plotirdd onto 200
of product 20, Ms: 141 (M+) The foll ow ng conmpounds

mL ofjee avaigt and extrased hwice with cklgreform. Zhgiofganie phaseaiwsas dried over
maor €31 SRR 30 1 B IO el o Al 6 Elortomm 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 one further hour at 230 — 250°C. After cooling down to 150°C the reaction
mixture was poured into 270 mL of 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
of DMF were added 20.2 g (62.1 mmol) cesium 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 of water, stirred for 1 h, and then the precipitated
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25 the subsequent Table 1. The used acrylic acids were
either coomercially available or synthesized fromthe
waeerrespondi ng al dehydes in simlar fashion asPCT/EP2006/007139

described in the literature (see for instance: J.

Med. Chem 2005, 48, 71-90).,.One exanple is described

in the synthesis of 17, step’a. WO 2007/012421

PCT/ EP2006/ 007139 O mmco m d 5 C 000 000 ti ON) r

000 OMN~M 1" MM NNNM 2==2 Z22Z2272Z
product WakHiltdated by Sucti@n0 F@rd the mother liuorcadtitional produded was

isolatgd %y crﬁrénmg}orgragz)hg With h%p'téhe 9e91y'l:'a8et%té ?86!28).>'I*he €ombined
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) 4-[2-(4-Methoxy-benzyl)-7-methyl-1-oxo-1,2-dihydro-isoquinolin-6-yloxy]-piperidine-
1-carboxylic acid tert-butyl ester

A solution of 3.2 g (15.9 mmol) 1-tert-butoxycarbonyl-4-hydroxypiperidine in 110 mL
dimethylacetamide was stirred with 1.36 g (45.4 mmol) of 80-% sodium hydride for 1 h
at room temperature. Then a suspension of 4.5 g (15.1 mmol) of 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 2h during which time a clear solution was
obtained. The reaction mixture was slowly added to 160 mL water and after 1 h of
stirring the product was isolated by filtration and dried over night in vacuum. 6.4 g of 4-
[2-(4-Methoxy-benzyl)-7-methyl-1-ox0-1,2-dihydro-isoquinolin-6-yloxy]-piperidine-1-
carboxylic acid tert-butyl ester were obtained.

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

6.4 g (13.4 mmol) 4-[2-(4-methoxy-benzyl)-7-methyl-1-oxo-1,2-dihydro-isoquinolin-6-
yloxy]-piperidine-1-carboxylic acid tert-butyl ester were dissolved in 30.5 g (267.4
mmol) trifluoroacetic acid. After 1 h at room temperature the mixture was 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 130 mL of 1 M hydrochloric acid. The aqueous
phase was washed with methylene chloride 3 times and then it was freeze dried to
give a hydrochloride, which was crystallized from isopropanol. This furnished 3.2 g 7-
methyl-6-(piperidin-4-yloxy)-2H-isoquinolin-1-one (16) as hydrochloride.

Rt = 1.24 min (Method B). Detected mass: 259.1 (M+H").

7-Bromo-6-(piperidin-4-yloxy)-2H-isoquinolin-1-one (17)
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a) 3-(4-Bromo-3-fluoro-phenyl)-acrylic acid ethyl ester

To a solution of 13.4 g (60 mmol) triethyl phosphonoacetate in 80 mL of toluene was

added 1.8 g (60 mmol) 80percent sodium hydride at 0°C. After 30 minutes 11.0 g (54

mmol) 4-bromo-3-fluorobenzaldehyde in 40 mL of toluene were added and the

resulting thick mixture was stirred with a mechanical stirrer overnight. After dilution with

500 mL of ethyl acetate and 200 mL of water the organic phase was separated and

washed with sodium bicarbonate solution and brine. After drying over magnesium

sulfate followed by evaporation and purification by flash chromatography 10.6 g of 3-

(4-bromo-3-fluoro-phenyl)-acrylic acid ethyl ester were obtained.

b) 3-(4-Bromo-3-fluoro-phenyl)-acrylic acid

10.5 g (38.6 mmol) of 3-(4-bromo-3-fluoro-phenyl)-acrylic acid ethyl ester were
dissolved in 100 mL of methanol and stirred overnight with 97 mL of aqueous 1 M
sodium hydroxide solution. After removal of the methanol in vacuo the residue was
acidified with concentrated hydrochloric acid. The precipitate was isolated by suction

and dried in vacuo at 50°C furnishing 8.0 g of 3-(4-bromo-3-fluoro-phenyl)-acrylic acid.

c) 7-Bromo-6-fluoro-2H-isoquinolin-1-one

To a solution of 4.0 g (16.3 mmol) of 3-(4-bromo-3-fluoro-phenyl)-acrylic acid in 60 mL
acetone were subsequently added at 0 - 5°C 2.0 g (19.6 mmol) triethylamine in 10 mL
of acetone followed by 2.3 g (21.2 mmol) of ethyl chloroformate in 10 mL of acetone.
After stirring for 1 h at 0 - 5°C a solution of 1.6 g (24.5 mmol) of sodium azide in 9 mL
of water was added. After stirring for 1 additional h the reaction mixture was poured
onto 200 mL ice water and extraced with chloroform twice. The organic phase was
dried over magnesium sulfate, 24 mL of diphenylether were added and the chloroform
was cautiously removed in vacuo. The residue was then added dropwise into 60 mL of
diphenylether, which had been preheated to 250°C. After complete addition the

reaction mixture was stirred for additional 30 minutes at 230 — 250°C. After cooling
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down to 100°C the reaction mixture was poured into 100 mL of heptane and after
further cooling in an ice bath the precipitated product was filtered by suction and 2.4 g

of crude 7-bromo-6-fluoro-2H-isoquinolin-1-one were obtained.

d) 7-Bromo-6-fluoro-2-(4-methoxy-benzyl)-2H-isoquinolin-1-one

From 2.4 g of crude 7-bromo-6-fluoro-2H-isoquinolin-1-one, 3.9 g (11.9 mmol) of
cesium carbonate and 1.7 g (10.9 mmol) of 4-methoxybenzylchloride were obtained
0.93 g of 7-bromo-6-fluoro-2-(4-methoxy-benzyl)-2H-isoquinolin-1-one analogous to

the procedure described in step b of example 16.

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

From 0.93 g (2.6 mmol) of 7-bromo-6-fluoro-2-(4-methoxy-benzyl)-2H-isoquinolin-1-
one and 0.54 g (2.7 mmol) of 1-tert-butoxycarbonyl-4-hydroxypiperidine were obtained
0.35 g of 7-bromo-6-(piperidin-4-yloxy)-2H-isoquinolin-1-one as hydrochloride
analogous to the procedures described in steps ¢ and d of example 16.

R; = 0.80 min (Method A). Detected mass: 323.1 /325.1 (M+H").

Cis and trans N-Boc-2-methyl-piperidin-4-ol (18 and 19)

HO NBoc HO -- NBoc

racemic - cis racemic - trans
18 19

213 mg (5.6 mmol) of NaBH, were added portionwise at 0°C to a solution of 1.0 g (4.7
mmol) 1-boc-2-methyl-piperidin-4-on in 10 mL of ethanol. The mixture was stirred at
room temperature for 2 h. The solvent was removed by distillation and the remainder
was dissolved in water and ethyl acetate. The aqueous layer was extracted twice with
ethyl acetate and the combined organic layers were dried over Na,SO,. After filtration
the solvent was removed by distillation and the crude product was purified by column
chromatography (n-heptane/ethyl acetate 1/1) to yield 367 mg (36%) of the cis-isomer
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18 and 205 mg (20%) of the trans-isomer 19 in addition to 97 mg (10%) mixture of both

isomers.

Cis-lsomer (18):

'H-NMR (CDCl3): 6= 4.28 (1H, m), 4.17 (1H, m), 3.82 (1H, m), 3.26 (1H, m), 1.85 (1H,
ddd, J= 14.7, 6.6, und 3.4 Hz), 1.77 (1H, m), 1.66 (2H, m), 1.33 (3H, d, J = 7.1 Hz).
Trans-Isomer (19):

'H-NMR (CDCl3): 8 = 4.50 (1H, m), 4.04 (1H, m), 3.95 (1H, m), 2.87 (1H, dt, J = 2.9
und 13.6 Hz), 1.93 (1H, m), 1.83 (1H, m), 1.63 (1H, m), 1.32 (1H, m), 1.14 (3H, d, J =
7.1 Hz).

1-Cyclopropyl-piperidin-4-ol (20)
HO
1@

5g of 4-hydroxypiperidine were dissolved in methanol. 23.8 mL of 1[(1-
ethoxycyclopropyl)oxyltrimethylsilane and 5.8 g of sodium cyano borohydride were
added and the mixture was reacted at 60°C for 12h. The same amounts of the two
reagents were added again and stirring was continued at 60°C for another 12h.

The mixture was diluted with methanol, filtered over celite and evaporated to dryness.
The residue was taken ub in ethyl acetate, extracted twice with 2N sodium hydroxide
and once with brine, dried over sodium sulfate and evaporated to dryness. The residue

was purified by silica gel chromatography to yield 2g of product 20, MS:141 (M*)

The following compounds were obtained as their HCI salt in a similar fashion as
described in the syntheses of 12, 16 or 17, starting from the acids and amines listed in
the subsequent Table 1.

The used acrylic acids were either commercially available or synthesized from the
corresponding aldehydes in similar fashion as described in the literature (see for
instance: J. Med. Chem. 2005, 48, 71-90). One example is described in the synthesis
of 17, step a.
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58 4- Brono- 6- (pi peridin-4-yl oxy)-2Hisoquinolin-1 -one
(52) Br OHNNH O 200 ng of (12) were suspended in
w@2oom1mb1 chl oroform 1 OCpL of triethyl am ne MBEP2006/007139
added and stirring was continued for 2h. The sol ution
was evaporated and the residue 5 was purified by
i ca |gel chronmat ography (dichloronethane: nethanol|:
roet hyl am ne 10: 1:0.1).| Another purification by HPLC
changing t AR anion tjo HBr el ded 73 ngy Sof
r§duct as hydrobromide| Rt = 1.35 mn (l\/bt hod A).

toct A npaas A7 1/ ng 1 LAl
Tttt TS, F91 . L 7 AAVEE S \IVIII/.

(1,3enzyl oXY14 - chl or o-{i soqui ol i n- 6- ) I OXY) gi peridin
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0028§8nrg(144 mrmP) of -

Ri”
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utyl -estexr were dissolved in 10|nL of «di et hy
de and §7.6 ny (1.44 nmmBl) of sodium fydride
) were added. The reactf™n mixtiyre wa® stirred
) tenperature  Afiter 30 mnutesla solution of
(1.44 mol ) of
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7-Chl or o- 6- (pi peridi n-4-yloxy)-2Hisoquinolin-1 -one
(54) O/ I A\ NAO N O 254 ng (0.52 mml) of
wa@2(010eryl oxy- 7- chl or o-i soqui nol i n- 6-yl oxy) - pC PEP10dé/007139
e-1- carboxylic acid tert-butyl-ester (53) were
stirred in nmethanol/2 N HC :1) at room5
tenperature overnight. The vent was renoved i. vac.
and the residue was purified by preparative HPLC. The
product fractions were evaporated and dissolved in 2 N
4-Brantd-6-(piperdin-dzdoxyr2Heisdquinolin8lzong (H§2)t he desired
conpound as hydrochlgtide. Rt = 0.95 mn (Method B).
Det ected mass: 279.1 rM+H+) 10
7-Chl oro-6-(1-i sopro | - [ | oxy) - 2H i soqui no

l'in-1-one (55) ¢ (O I) of
‘ )-2 iynol i n-1- one- hy
ar€ dhssol ved of met hano

7-chl or o- 6- ( pi per
dro- chloride (54&|
41.4 nmg (0.41 mol) o‘ triethyl am ne were added and
the m xture stirred roomtenperaturefor 10
After 15ad| Iec ar .
200 g gb % wezo Shepgdad om 25l 7Y Soibrotorc 1 BBLESY itigyiamine was
added 936% \)vagfcoﬁﬁﬁlﬁé’(ﬂ‘'\"oraﬂ'?JI The solliBod Qra@ge\igﬁariteﬁfand the residue

I um cyanobor ohydride, the reaction mxture was
was pugified oydsilica g€l dhromfategraphy (dl@blotrometlwna neefbanal: émnti;ylamme

10:1: G35 A0SR BV HRLE ot RGO PRRTTIEIEF Hiiea 73 mg

of promef ae h%/ardbrbmr@ mRyl=Leq QSSCrﬁﬁVGMéﬂh@G A Det¥&telimasd!07.1 / 409.1
t e mxfture was 20 filtered and the filtrate was

(M+Hélapor ated. The residue was dissolved in
di chl oronet hane, washed twice with 2 N NaOH and wat er
and dried over MgSO4. After evaporation of the
4-(1- B@nmakYaﬁdhwrbl-ugbqaim@lmisyylbb@p@i;sémdmeHPJcG,rb&ﬁyn@ aeid tert-
the title conmpound were obtained as trifluoroacetate.
butylmgster (636 nin (Method B). Detected mass: 321.1/323.2
(MrHE) . 25 WD 2007/ 012421 PgT/ ER2006/ 007139 60
Ceneral procedure A for tYe rg {veMani nati on
reaction: 0.243 gl ,\p
6- (pi peridi n- o i SOQUI

¥1-0 drochl ori
de (12) or o anofyer suitable am 0 mol of
t he al dehyde and 0.365 mmol triet hyI amrnheaf

cl

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 mmol) of 1,7-di-chloro-6-fluoro-isoquinoline (6) in 3
mL of dimethyl acetamide was added and the mixture was stirred at room temperature
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 water, dried with MgSO,4 and evaporated. Final
purification was accomplished by preparative HPLC.
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20

25

stirred in 3 nL HC(Owe)3 for 1 h at room tenperature.
The m xture is cooled to -10 C, 5 1.75 nL of a freshly
w@e@parsel DMF sol ution containing 1.215 nmol Ne®BEEW0G/@)7139
and 1.215 mmol HOAc is added. Stirring is continued
at -10 Cfor 30 mn, the mxture is then allowed to
warmto roomtenperature and®9 eft at roomtenperature
over night. 0.5 nL of water is added and the m xture
is evaporated, dissolved in DMVF and purified by
7-ChlpreGa(piperidinRLyloxyh2Hpisoiquirdlipriednet (64r e di ssol ved
in 1 n HCl in isopropanol~(5 10 6M and |l eft over
ni ght at room tenper ? caves B t Bu ester
groups of sone of e produs wat er i s added
and the solution is Zgr - el d the
hydr ochl ori des of the products. 15liThe fol | ow ng
conmpounds shown in the subsequent able 2 wer e

254 il 1 BB ot (o SORY Zic o RoRTnP B AT UBR): Befithe-1-

carboslid acid \tért20By/dx1@dEBB) R@é@ﬂ%@ﬁh@ﬁ&h&ﬂol/@ NHOE ¢1:d9 a€ foom
W cc 0) 0) CIOCIO+NNNN + MIl- 6 00 0

C
tempqsqatmrmogemlght d he spiyentwas.regmoyed i.(yag. gnd the residue was)purlﬁed
by preparative HPLC. The product fractions were evaporated and dissolved in 2 N HCI.

Lyophilization resuits in 57 mg of the desired compound as hydrochloride. R; = 0.95
min (Method B). Detected mass: 279.1 (M+H").

7-Chloro-6-(1-isopropyl-piperidin-4-yloxy)-2H-isoquinolin-1-one (55)

© A
\(I\O/CI N
0]

64 mg (0.23 mmol) of 7-chloro-6-(piperidin-4-yloxy)-2H-isoquinolin-1-one-hydro-
chloride (54) were dissolved in 5 mL of methanol. 41.4 mg (0.41 mmol) of triethyl
amine were added and the mixture stirred at room temperature for 10 minutes. After
adding freshly dried molecular sieves, 122.4 mg (2.04 mmol) acetic acid, 26.7 mg
(0.46 mmol) of acetone and 43.3 mg (0.69 mmol) of sodium cyanoborohydride, the
reaction mixture was refluxed for 8 h. After the addition of 2 equivalents acetone and 2
equivalents of sodium cyanoborohydride at room temperature, the reaction was
refluxed for another 2 h to complete conversion. For working up, the mixture was
filtered and the filtrate was evaporated. The residue was dissolved in dichloromethane,
washed twice with 2 N NaOH and water and dried over MgSO,. After evaporation of
the solvent and purification by preparative HPLC, 13 mg of the title compound were
obtained as trifluoroacetate. R; = 0.96 min (Method B). Detected mass: 321.1/323.2
(M+H™).
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General procedure A for the reductive amination reaction:

0.243 mmol of 6-(piperidin-4-yloxy)-2H-isoquinolin-1-one-hydrochloride (12) or of
another suitable amine, 0.243 mmol of the aldehyde and 0.365 mmol triethylamine are
stirred in 3 mL HC(OMe); for 1 h at room temperature. The mixture is cooled to -10 °C,
1.75 mL of a freshly prepared DMF solution containing 1.215 mmol NaHB(OAc); and
1.215 mmol HOACc is added. Stirring is continued at -10 °C for 30 min, the mixture is
then allowed to warm to room temperature and left at room temperature over night. 0.5
mL of water is added and the mixture is evaporated, dissolved in DMF and purified by
preparative HPLC. The purified products are dissolved in 1 mL HCI in isopropanol (5-
6M) and left over night at room temperature (cleaves BOC/tBu ester groups of some of
the products). 2 mL water is added and the solution is freeze-dried to yield the

hydrochlorides of the products.

The following compounds shown in the subsequent Table 2 were synthesized in a
similar fashion as described in this general procedure and obtained as hydrochloride

salts:
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General procedure B for the reductive amination reaction:

100 mg (0.25 mmol) 7-Chloro-6-(piperidin-4-yloxy)-2H-isoquinolin-1-one trifluoro-
acetate (54, trifluoroacetate) were dissolved in 5 mL Methanol. After adding molecular
sieves 4 A, 51.5 mg (0.51 mmol) triethyl amine, 152.9 mg (2.55 mmol) acetic acid and
0.32 mmol of the corresponding aldehyde, a solution of 48.0 mg (0.76 mmol) sodium
cyanoboron hydride is added dropwise and the mixture is stirred at room temperature
until complete conversion is achieved. In some cases it was necessary to heat the
mixture at 60 °C to achieve complete conversion. For the isolation of the products, the
solution was filtered and the solvent was removed i. vac. The residue was dissolved in
dichloromethane, washed with 1 N NaOH and sat. NaCl-solution, dried with MgSO4
and evaporated. The crude products were purified by preparative HPLC. The obtained
trifluoroacetates were stirred in 2 N HCI/Methanol, evaporated, dissolved in water and

freeze dried to yield the desired products as hydrochlorides.

The following compounds in Table 3 were synthesized and obtained as hydrochlorides

by this procedure using compound 54.
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7-Fluoro-6-(1-isopropyl-piperidin-4-yloxy)-4-methyl-2H-isoquinolin-1-one (308)

¢@©r

By alkylation of 50 mg of 7-fluoro-4-methyl-6-(piperidin-4-yloxy)-2H-isoquinolin-1-one
(22) with isopropylbromide in the presence of triethylamine in DMF at 60°C 31 mg of 7-
Fluoro-6-(1-isopropyl-piperidin-4-yloxy)-4-methyl-2H-isoquinolin-1-one were obtained.
R = 0.93 min (Method B). Detected mass: 319.2 (M+H").

5-Chloro-6-(piperidin-4-yloxy)-2H-isoquinolin-1-one (309)

Cl
pZ 0O
HN NH
0]

60 mg (0.21 mmol) 6-(piperidin-4-yloxy)-2H-isoquinolin-1-one-hydrochloride (12) were
dissolved in 5 mL of concentrated sulphuric acid. At 0 °C 28.6 mg (0.21 mmol) of N-
chloro succinimide were added and the mixture was stirred at 50 °C. After 2 h the
solution was poured on ice and the pH was brought to about 12 by adding solid NaOH.
The aqueous solution was extracted twice with dichloromethane. The organic layers
were dried with MgSO4 and evaporated. The crude product was purified by
preparative HPLC. The obtained trifluoroacetate was dissolved in 2 N HCI and the
solvent was removed i. vac. Dissolving the residue in water, followed by lyophilization
gave the desired product as HCl-salt. R; = 0.86 min (Method A). Detected mass:
279.1/281.1 (M+H").

7-Bromo-6-fluoro-isoquinoline 2-oxide (310)

@i;[F
_N.
O = Br
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Starting from 7-bromo-6-fluoro-isoquinoline 2-oxide (310) the desired product was
synthesized according to the protocol described for 1,7-di-chloro-6-fluoro-isoquinoline
(6). Ry = 1.70 min (Method C). Detected mass: 260.0/262.0 (M+H").

7-Bromo-6-fluoro-2H-isoquinolin-1-one (312)

=

HN
Br

@)
12.9 g (49.5 mmol) 7-bromo-1-chloro-6-fluoro-isoquinoline (311) were dissolved in 250
mL of acetic acid. After adding 38.7 g (0.5 mol) ammonium acetate, the solution was
stirred at 100 °C. After 3 h, the solvent was removed i. vac. and the residue was
poured on water. The precipitate was filtered and dried to yield 9.91 g (83%) of the title
compound. R; = 1.15 min (Method C). Detected mass: 242.2/244.1 (M+H").

7-Bromo-6-fluoro-2-(4-methoxy-benzyl)-2H-isoquinolin-1-one (313)

/O\©\/ - F
N
Br

6]
9.66 g (39.9 mmol) of 7-bromo-6-fluoro-2H-isoquinolin-1-one (312) were dissolved in
180 mL of dimethyl acetamide and 1.92 g (48.0 mmol) of sodium hydride (60%) were
added. After 1 h at room temperature a solution of 7.50 g (48.0 mmol) of 4-methoxy

benzylchloride in 25 mL of dimethyl acetamide was added. The mixture was stirred at
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sol ution was poured on ice and the pH was brought to
about 12 by adding solid NaCH  The aqueous sol ution
wor®7ex4eact ed twi ce with di chl oronet hane. ThePOT/BP290€007139
| ayers 15 were dried with MgSO4 and evaporated. The
crude product was purifi edwg§4 preparative HPLC. The
obtained trifluoroacetate di ssolved in 2 N HCl and
the solvent was renoved i. vac. Dissolving the
residue in water, followed by |yophilization gave the
room diempeeaium owtil conasletaGtornarsion i achieved. Fomthehkolatidn frocedure,
279.1/ 281,
the sge %?tdﬁée'éwf’?a &r¥RS SBE] Pﬁ@l“ﬁﬁ%a%t%gﬁndéo (53yirgted sogiym
bicartindfOsUREH Ul dd aﬁ%@q%@m&%.cmé?orﬁe@fahbnghsrd?gan.c

ono- 6-fl uoro-isoquinoline (15), the title conpoun
Iayersmse @m@cpmtbd\/lgsml and agapct:f@tecbtmweldjb& 8rg bta daok 0|I as crude

produff iRkt ed RrBiatel tttiod o he proghrallgquels S8 o the
title cEmeQﬁE ak & Pémv@s@hcﬁ 1 9s erdtReakt Ut waeladdkhtedard tHelresidue
~Br artln?from7 br ono- 6-f | uor o-i soqui nol i ne

purlf@d ) |pd%pa(ralm .ouRich @l@vsrasimmnmfs& g\ tihe desieed product. Ry =
171 RS R O SUEBUIDIELAEEIRBTTIBY o - 1 7o

mn (Method C). Detected nmass: 260.0/262.0 (MtH+). 10

7- Brono- 6-fl uor o- 2I—|-|squ| nolin-1 -one (312) F HN Br
4-[7-Bromoe2-(A-methoxyhgnzyl)-1-oxo-1,2-dihydro-isoquinolin-6-yloxy]-

piperidiRS{Ealp Xy 9%8%’9'”?@ %ﬁ@“!.%‘f‘*a' "After adding 38.7
g (0.5 ml)O . Q ion was 15
e s{o@ was renoved
K

st irred at 10]

i. vac. and t
126 mg (0.625 mmol) of 4-hydroxy-piperidine-1-carboxylic acid tert-butyl ester were
dissolved in 2.5 mL of dimethylacteamide and 30 mg (0.75 mmol) of NaH (60% purity)

were added at room temperature. After 15 minutes 181 mg (0.5 mmol) of 7-bromo-6-

fluoro-2-(4-methoxy-benzyl)-2H-isoquinolin-1-one (313) were added and stirring was
continued at room temperature. After 5.5 h the solvent was removed i. vac. After
adding saturated sodium bicarbonatesodium bicarbonate solution, the mixture was
extracted twice with dichloromethane. The organic layers were dried with MgSO4 and
evaporated. After final purification by preparative HPLC, 182 mg of the product could
be isolated. Ry = 1.93 min (Method C). Detected mass: 543.5/545.5 (M+H").

7-Bromo-6-(piperidin-4-yloxy)-2H-isoquinolin-1-one (17)

= O
HN NH
B

r
0]

182 mg 4-[7-bromo-2-(4-methoxy-benzyl)-1-oxo-1,2-dihydro-isoquinolin-6-yloxy]-

piperidine-1-carboxylic acid tert-butyl ester (314) were dissolved in 5 mL of

trifluoroacetic acid. After 2 h at room temperature, the mixture was heated at 140 °C in
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poured on water. The precipitate was filtered and
dried to yield 9.91 g (83% of the title conpound. Rt
we27a%R4pi N (Method C). Detected mass: 242. 2/ 2BAT/EP2006/007139
( MrHH) .
7- Brono- 6-fl uor o- 2- (4- et hogé-sbenzyl )-2Hisoquinolin-1
-one (313) F NBr 20 O0o. g (39.9 mmol) of
7- brono- 6-fl uoro-2H i soqui nol i n-1-one (312) were
di ssolved in 180 nL of dinethyl acetam de and 1.92 ¢
a micf@8age ford h. dhe sotientrwapdembyeddovyc. adtheaedistiie was dissolved 2

roomte rature a sol i on .of ,7.50 48. 0 )
N Heh 1 aGfsehs SORERS Wa&eW?@“%%H’&'F?d\QR] dichTofheliatic and the organic
layerslWeé Rxirader with 0aN WRSI. aiteeomblRdadudHR $MIStieid wers
at WO 2007/ 012421 PCT/ EP2006/ 007139 134 room

evaporated . yagr and the residue wasalissolved i watarsAaehly@pbdl.zatr@m the title

comppyfic g3 Bolai8s RSATGEEAE i O B B TR mass:

323. 1b32@nk1m1m*9 solution and extracted three times with
di chl oronet hane. The organic layers are dried with
MySO4 and evaporated to yield 16.8 g of a dark oil as

G-F'"&?#{‘?3¥F%R§#9tbne"“§’r"é?.ﬁé?%aﬁ?*&%%@q*gﬁeﬁ"%“%?‘%l 345)

title corrpound}@a i | ow s . e Fot her | i quor

was evapor at ed “and
preparative HPLC, w gavR_add 2.62 g of the
desired product. Rt = 1.71 min ( ) Det ect ed
mass: 362.3/364.3 (MrH+). 10
4-[7- Brono- 2- ( 4- net hoxy- benzyl) 1- oxo- 1,2%di hydro-i soq

453 rﬁ% ?f lzgrfpﬁ'\o\( —@é(%m?%E&)}ooéqg-rﬁefﬁ%&%?ﬁﬁé&ﬁ-@gis%au@olifzk—one
(31 3)(@32 %@K{S 125Whthol) KZC OBk Yo P SFIﬂP i(dl Iﬁﬁanhdﬁph@XWanlc acid
acid tert-butyl ester were dissolved in

were gisseived inctdea mle tolugre.-3dndey A@ons 7ég )(O@ISZNHPFC@GB%PMM were
added® ‘éthtMé s%gjltfﬁ‘?\r\ﬁ?%ggﬁ %‘t 1590’ tﬁgfg?%roﬁ'ﬁ.)ﬁéfe cdtiverioriPthe solvent is

m nut es
remof/daauoncha(mdsalelateQ/scbmurzybmamdnawquiunoh||$1adldedeTmesaameous
d stirrin r oo

solutlpga%g?tggﬁggamm tirpesg vgghc\f%ﬁlg Contl nued %t}eeﬂ{g?@éc layers are dried
with MQSO4AAtf@? evaﬁgiaﬂi%nsﬁ%é%r%%%r%@dbﬁ@p@nﬁé& Ry FeparAVBTIPLC. R, =

bi carbonate solution, the mxture has
1.80 min (Method C). Detected mass: 360.4 (M+H").

4-[2-(4-Methoxy-benzyl)-1-oxo-7-phenyl-1,2-dihydro-isoquinolin-6-yloxy]-
piperidine-1-carboxylic acid tert-butyl ester (316)

OTO\‘<

168 mg (0.83 mmol) 4-hydroxy-piperidine-1-carboxylic acid tert-butyl ester were

dissolved in 5 mL of dimethylacetamide and 20 mg (0.83 mmol) of sodium hydride (60
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extracted twice with dichloronmethane. The organic
| ayers were dried with MgJSO4 and 20 evaporated. After
wo povalo1er i ficati on by preparative HPLC, 182 npCDEP10h€007139
product could be isolated. Rt = 1.93 mn (Method C).
Det ect ed mass: 543.5/545.5
7- Br ono- 6- (pi peridi n-4-yl OX&%ZH—I soqui nolin-1 -one
(17) HN/ NH Br O 25 182 ng
4-[7-brono- 2- (4- met hoxy-benzyl ) - 1- oxo- 1, 2-di hydro-i soq
%) wereraddead. d-hel rokgiire \papetirredmmemaebwaﬁuce aisfter 30 minutes a

solutipf of 2t e (B hmtalS Rupfese-6- Retowy harzy B Bpgv 2 iso-
quinoliR€l - Hhégoé‘? iWESmil St Bthetly Iéééiaﬁldé‘v&é@ %@Méﬁ#mg was

PCT/ EP2 007139 135 a m crowave for )
continusid/atrmoonmtempenaiwe . Aﬂevatanmovwwgms?@m 0@383 mmol) of sodium

vy PR gt B MR A0 05 88 . e

solveHEWas ¢&bRed edval. bhdadilrdidd sddiant Bttt 8RAGH was added.
sol utions were evaporated i. vac. and the residue was

The agueoys phase wamkedractad thiee trpps withdichlgromathanie: Themrganic

layers REFR SHe A UECHL §fid Zabbtaisd, The blude plghlieWas purited by
prepadafielBPL.C2 R4 mo8haky\iethodl Q). Detdeted imass: issidquiMeH -

1 -one (315) \ NOI / 10 453 ng (1.25 nmol)

7- brono- 6-f | uor o- 2- (4- et hoxy- benzyl )-2Hisoquinolin-1

7-Ph¢ir¥ﬂ- é(‘gin%ﬁ}“%ﬁ‘gﬁ ronlié;%m ' wer Eggl ssol \1/28 iSntZ. 5

nmL tol uene. Under Argon, 72 ngy (ﬁ 062 mmol ) Pd(Ph3)4
were added and the solution irred at 100 C
After conplete conversion, the|solyent is renoved i.
vac. and saturated sodi um bi ca ate solution is
added. The aqueous 15 solution i s extracted three
times with dichl oronet bare & ®e organic layers are
dried with MgSO4. Affer ation, the crude
product is purified BN Rars PLC. Rt = 1.80
mn (Method C). Detectefl mass: 38 ( MEHY) .
4-[ 2- (4- Met hoxy- benzyl ) ol
- 0X0- 7- phenyl - 1, 2-di hydr o-i soqui nol'i n- 6-yl oxy] - 20
4-[2-(@61\%€fﬂo€tyrb%n%y9ﬂf-8%yﬂ;bﬁer?ﬁi19‘2-fdﬁ{;}dr@-li§dduiﬁatnes-yﬁ&é';@piperidine-1-

carboxylic acid tert-butyl ester (316) was deprotected following the method described

for 7-bromo-6-(piperidin-4-yloxy)-2H-isoquinolin-1-one (17). Similar work up delivers
the title compound as HCl-salt. R; = 1.05 min (Method B). Detected mass: 321.1
(M+H™).

7-Ethyl-6-fluoro-2-(4-methoxy-benzyl)-2H-isoquinolin-1-one (318)
/O Z F
N

The title compound was synthesized following the method described for 6-fluoro-2-(4-
methoxy-benzyl)-7-phenyl-2H-isoquinolin-1-one (315) starting from 7-bromo-6-fluoro-2-
(4-methoxy-benzyl)-2H-isoquinolin-1-one (313) and ethylboronic acid. Ry = 1.69 min
(Method C). Detected mass: 312.4 (M+H").
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N NO 168 ng (0.83 mmuol)
4- hydr oxy- pi peri di ne-1-carboxylic acid tert-butyl
we@sdoeniner e di ssolved in 5 L of di net hyl acet eem/ar20a61ah7139

20 ng (0.83 mmol) of sodium hydride (60 WD 2007/012421

PCT/ EP2006/ 007139 136 % mqu added. The m xture was

stirred at roomtenperature./YAfter 30 mnutes a

sol ution of 240 ng (0. 67 mol)

6-f | uor o- 2- (4- met hoxy- benzyl ) - 7- phenyl - 2Hi so-

qui nolin-1-one (315) in 5 nL of dinethyl acetam de was

d nd stirrin s, _conti.nued at .roomt rature.

+-17-Elyie-&alhony o8N ooxorh 2Ry e S ARBInoTET SodaRYE:
piperRiif¥df-tdrdBfliacidtiept-BHRALABH (313 sol ution was

stirred at I00 C. After 1 h, the solvent was renoved

i. vac. ap®Psatorated ' ' e sol ution was

added. The ap s phase xtracted|{three tines

wi t h di chl or okgt béage, iC y e dried

with MgSO4 and evaporatgfl. The crjude prod ct\ﬂég

purified by preparativeOHPLC. Rt/ = 1.98 gin (‘Met hod

C). Detected mass: 541.7 ﬂNMkH). 10
The title Rosmaungl was senthesized-fpllowing thermethedi desicribed foné-[2-(4-

17 N H [ 4 I .
methGfana s PhehVh ] 2-hygtisopyingln-Svioxyimipaidiness
carbostillidacidne A-but@askei3ae),| sthitrgirordr-BhyybLUGE61 2 (4-methoxy-

tert-butyl ester (316) was deprotected follow ng the |
benzybe2Hdgoariselineene 63 ¥8 @and 4-hydroxy-piperidine-1-carboxylic acid tert-

- S . | e oauinali
butyl 63687 R LA EIrRGIUELS G DR TnaS s B M RTNE o
HCl-salt. Rt = 1.05 mn (Method B). Detected nass:

321.1. (I}/H-_I—H_%. _ .
7-Ethyl-Br(piperidin-dyioxy)-2H-igpaniglingdrone {320). i soqui nol i n- 1

-one (318 F N
(318) _ 0
HN NH
O

4-[7-Ethyl-2-(4-methoxy-benzyl)-1-oxo-1,2-dihydro-isoquinolin-6-yloxy]-piperidine-1-

carboxylic acid tert-butyl ester (319) is deprotected following the method described for
7-bromo-6-(piperidin-4—y|oxy)-2H-isoquinolin-1-ohe (17). Final purification by
preparative HPLC delivers the title compound as trifluoroacetate. Ry = 0.92 min
(Method A). Detected mass: 273.2 (M+H").

Method A:

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(3.4 min) to 95:5(4.4 min)

Flow 1 mL/min

Method B:

Stationary phase: Col YMC Jsphere 33 x 2

Gradient: ACN+0.05% TFA : H,O + 0.05% TFA



20 O The title conpound was synthesi zed foll ow ng the
nmet hod descri bed for 6-fluoro-2-(4-
woreiohoxs2benzyl ) - 7- phenyl - 2H i soqui nol i n-1 - onNECT/BREN6/007139
starting from 7-brono-6-fl uoro- 2-
(4- met hoxy- benzyl) - 2H i soqwg I|n 1-one (313) and
et hyl boronic acid. Rt = é (Method C). Detected
mass: 312.4 (MtH+). WO 2007/ 012421 PCT/ EP2006/ 007139
137
4-[ 7- Et hyl - 2- (4- SeAHOXWIN) d0 HHLH(215 mirg)-td, I5:5(I§ dnio) i soq
ui nol i n-6-yl oxy] 1 % erl di ne-1-carboxylic acid
tert-butyl ester N/ NYO OO 5 The title
conmpound was synt hesi zed foll owi ng the nethod
described for 4-[2-(4
MethadtGioxy- benzyl ) - 1- oxo- 7- phenyl - 1, 2- di hydr o-i soqui nol i n

Stat'oé@{%PR?%epl per. -qqﬁlyq;r‘%%g%xgd§ LSS sh Ly t-butyl

sta

Gradiéngt hyl - 6-f | uor 07023N4H'£€I hGDWS% TFA
benzyl ) - 2Hi soqui nol i n- 1- one 315(38 and

Flow

4- hydr oxy- pi perl d19ﬁi01nt&irt<b(9§)ﬁ(2 Aot X (2.4 mip)
Flow??/hﬁa) Rth: 911"?n|1/rﬁi'¥bt hod C). Detected mass: 493.6

-Et hyl - 6- (pi peridin-4-yloxy)-2H1isoquinolin-1 -one
(320 HN/ NH O
Methed[Dw £t hyl - 2- (4- met hoxy- benzyl ) - 1- oxo- 1, 2- di hydr o-i soq

Statldﬁaﬁ?bhg%é yl oxy] (j(yéwcid\jssgge;e 363Pgxylic acid

ester eprotected follow ng the
Gradiemt:hod descr i bed Grad AGN+0.08% FA:H,O+0.1%FA (Formlc acid)

(17) B nal " por1 BRI 0 i@mrﬁf}e%@w vers

Flowthe title conpound3 s siiin f | uor oacet at e. =0.92 mn
(Method A). Detected mass: 273.2 (MtHY). I\/Et hod A: 20
Stationary phase: Col YMC Jsphere 33 x 2 G adient:
ACN+0. 05% TFA : H20O + 0.05% TFA 5:95(0 min) to
95:5(3.4 mn) to 95:5(4.4 mn) Flowl nmnn 25 Method

DeterBiinSlici bPRAb kirkdESiAhibi®n YMC Jsphere 33 x 2

To measure Rho-kinase inhibition, IC5q values were determined according to the
following protocol:

Buffer: 25mM Tris pH7.5; 0.02% BSA,; 5% Glycerol; 0.008% Triton X100; 2% DMSO,
1mM DTT; 1mM MgCly; 0,5uCifwel] y>°P ATP

Enzyme: ROCKII or ROKa) (Upstate, Catalog # 14-451 Lot # 24880U) 0.1 ng/ul
Final concentration of ATP in reaction mixture 40uM

Biotinylated substrate, diluted to 0.25uM with buffer described above (without ATP)

1. 10yl Tris buffer ( Inhibitor)
2. Add 30 pL of enzyme solution
3. Start the reaction with 30uL of mix substrate/ATP/ATP33

4. Incubate for 20 min at room temperature
5. Stop reaction with 30pL of 50 mM EDTA
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Gradi ent: ACN+0. 05% TFA : H20 + 0. 05% TFA WO
2007/ 012421 PCT/ EP2006/ 007139 138 5:95(0 min) to
W@®200302431 mn) to 95:5(3.0 min) Flow 1 nnm n RE/APWHOLNOT7139
5 Stationary phase: Col YMC Jsphere ODS H80 20 x 2
Gradient: ACN: H20 + 0. 05%5 A 4:96(0 mn) to
95:5(2.0 mn) to 95:5(2.4 m Flow 1 mUmn 10 Met hod
D: Stationary phase: Col YMC Jsphere 33 x 2.1
Gradient: G ad ACN+0. 08% FA: H20+0. 19%-A (Form ¢ aci d)
6. Tramstsr Opl of stapped: Hldtiorbta Sireptavidin FlgsgnPlate plusyPeriin Eimer,
Slﬁg ] 15 Determ nation of Rho kinase inhibition To
Rho- ki nase inhibition, IC50 values were
7|ncggggg@*@gqn@gﬂq§ﬂlng to the 20 follow ng protocol
fer: 25mMM Tri s PH7 5; 0.02% BSA;, 5% d ycerol;
8. Was.hofotsmwmtmaotxwo PB&/ONSOTweend® DTT; 1 MM MyCl 2;

o woflBERY e A BB 151, o7 PO (Lot

concentration of ATP in reaction m xture 40pM 25
Bi otinyl ated substrate, diluted to 0.25pMw th buffer
The falloying sed ugisicempaundswersTtestediin Sﬁuiaassay By bl@frrgethe(respectlve

orm {0 b s g S8 e BB g 8K e ot

activiiexcwbed smdaguret) nin at roomtenperature 30 5. Stop
reaction with 30pL of 50 nM EDTA WD 2007/012421
PCT/ EP2006/ 007139 139 6. Transfer 50 pL of stopped

Eliqtion Iqﬂégbeptawidin Fl ash Pl ate plus, Perkin
12 +++++
17 +++++
21 +++++
23 +++++
25 ++++
28 +++++
31 +++++
32 ++++
40 +++++
45 +++++
49 ++++
52 +++++
54 +++++
55 +++++
58 +++++
101 +++++
265 +++++
266 +H+++
275 -+
276 +++++
309 +H+++




SMP 103A 7. Incubate for 30 mn at RT 8. Wash 4 tines
with 300 pl of PBS/0.1 % Tween 20 5 9. Radioactivity

WO poovhe242el | was determ ned The fol | ow ng PCT/EP2006/007139

product s/ conpounds were tested in said assay by using
the respective form(salt gr free base) obtained as
in the exanpl es described a e and the foll ow ng
activities were neasured. 10 No. PIC50 12 +++++ 17
+++++ 21 +++++ 23 +++++ 25 ++++ 28 +++++ 31 +++++
32 ++++ 40 +++++ 45 +++++ 49 ++++ 52 +++++ 54

The givEn.activiy4s §enoted 35 e neqativesiaranal bdaBmo e e Ga (PICs0) as

follows:

RCT/ EP2006/ 007139 140
plC50 <3.0
3.0<plCg0 <4.0
4.0<plCg0<5.0
5.0<plCgq9 <6.0

+++++: 6.0 < plCgp
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The given activity is denoted as the negative decadal
| ogarithmof the 1C50 (pl C50) as follows: +: plC50 <_

. W@2@7/0R42%: 3. 0:5 pl C50<4.0 +++ 4. 0<_pl C50 < BCTUEP2006/007139

++++: 5.0 <_ plC50 < 6.0 +++++: 6.0:5 plC50 _ WO
2007/ 012421 PCT/ EP2006/ 0071?2 141 dains 1. A
conpound of the formula (1) R4 R5 R3L NR6E R2 NR7
(Rs)n 5 0 R8 (1) or of the formula (I) R4 R5 R3 L
NR6E N R7 (RO)n ORL R8 (I') wherein 10 RL is H,
Claim¢ C1- C6) al kyl , (C2-C6) al kenyl, (C2-C6)al kynyl ,
[(Cl C6) al kyl ene] 0-1- (C3-C8) cycl oal kyl
(Cl Co) al kyI ene] 0- 1- (C5- C10) heterocyclyl [(C
1. )@2 eStehE fdmudia-( glo) aryl, (O -(Cl-Cs6)alkyl,
Co6) al kenyl, C(O) - (C2- CG) al kynyl ,
C(O) [ (Cl-CB) al kyl ene] 0-1-(C3-C8)cycl oal kyl, 15
C(O-[(C1-Co6)al kyl ene] 0-_1- (C5-C10) het erocycl yl, or
C(O-[(CL -Co)al kyl gt3l- (C6-C 10)aryl, R2 is H,
(C1- C6) al kyl , F§£C1- C6) alkyl epel0_4- NRg

I,
[ (C1-C6) al kyl eﬁeko 1 [ (C1- &6) akyl ene] O-

R7 (Rg)n
0] Rg 0
or of the formula (I')
Rs Rsj
Ra_ X L NRg
|
N~
R7 (Rg)n

wherein

R1 is H, (Cq1-Cg)alkyl, (C2-Cg)alkenyl, (C2-Cg)alkynyl,
[(C1-Cg)alkylene]g-1-(C3-Cg)cycloalkyl, [(C1-Cg)alkylene]p-1-(C5-C1g)heterocyclyl,
[(C1-Cg)alkylene]g_1-(Cg-C1p)aryl,

C(0)-(C1-Cg)alkyl, C(O)(C2-Cg)alkenyl, C(O)-(Co-Cg)alkynyl,
C(O)-[(C4-Cg)alkylene]p.1-(C3-Cg)cycloalkyl,
C(0)-{(C1-Cp)alkylene]g.1-(C5-C1g)heterocyclyl, or
C(0)-[(C1-Cg)alkylene]g-1-(Cs-C10)aryl,

Ro is H, (C1-Cg)alkyl, [(C1-Cg)alkylene]p-1-R’,

[(C1-Cg)alkylene]p-1-O-(C1-Cg)alkyl, [(C1-Cg)alkylene]p.1-O-R’, [(C1-Cg)alkylene]g-
1-NH», [(C4-Cg)alkylene]g-1-NH(C1-Cg)alkyl, [(C1-Cg)alkylene]g-1-N[(C1-Cg)alkyl]2,
[(C1-Cg)alkylene]p-1-CH[R']2,
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20 1-NI 2, [(Cl-C6)al kyl enel0-1- NH( Cl1-C6) al kyl
[ (Cl-C6) al kyl ene] 0-1-N (C1-C6)al kyl 12, [(C1
WO geya1491 enel0-1-CH R ]2 WD 2007/ 012421 PCT/EP2006/007139
PCT/ EP2006/ 007139 142 1 (Cl-C6) al kyl enel0-1-C(O-R ,
[ (C1l-C6)al kyl ene] 0- 1- C( O) NH2,
[ (Cl1- 06) al kyl ene] 0-1-C(O)NH4R , or
[ (C1-C6)al kyl enel0-1-C(ONR 12 ; R3 is H, hal ogen,
CN, (Ci1-06)al kyl, (Cl-Co6)al kylene-R, OH OR', NH2,

[(Cq %ﬁkgler@]@ﬁ-&&PRC@@fg@aﬁxbn@&) i?/cl NE ogen

Lce R’, &O[(C ] .
[(C 1@*@% (t?rgzmoa) & Eﬁeﬁy%)*’ga{@@ﬂ@g G@)W]z

- C6) al kyI ene- (C6-C 10)aryl, (C2-C6)al kenyl ene-(C6-C

Rais Aol CASEE A Ca R RS R A R

INH- 6)al kyl, NHC(O-R ,
NR’ Rc{’bﬁlﬁ%ﬁ’?&)a? kyl {2 C(O)C((}| or (OO (C 1-C8)al kyl ;
I5R6is H R, (CL- CS)aIkyI (Cl CG)aIkerneR”

(Cl-Co6) al kyl ene- O (C1-C6 ){ C6) al kyl e

Ry is Hchab@@)'\ahkﬁj/ﬂOéMeCNHK@ﬂ j%)a thy ﬁ%?sb%ﬂ%’@t'd@q Ca)alkylene -R’;
(C1l-Co6) al kyl ene-C(O) NH2, (C1-C6)al kyl ene-C(ONHR , or
(C1-C6) al kyl ene-C(O N[R’ 12; 20 R7 and R8 are

Rs is I(-lnii\‘é@;ég. EN w&%%bé%mﬁf (({:5 -O@anemy, N NC2,
(01-05%:;%?%?%(:@;%?@%@%] %C%_ng?)l)kgﬁﬁe%)@é{%g) alr%yl ene-R ,

C1-CRi&ky! B84, BUHEE) MHBIO0 o HHNHSBR5RG, 1-Cg)alkyl,
©1- gﬁﬂy SZ%R' '$ (c1 Oa)éllkrﬂzlllﬂ c(O) - 2%1 6Jalky

NH-SCp@’ NMfc(owwwam/l Nﬂ@@) B, camwaﬁceomwuxﬁcom or
25 Rg is halogen or (Cl-C6)alkyl; nis 0, 1, 2, 3 or

C(O)QHCarep)alby2007/ 012421 PCT/ EP2006/ 007139 143 L is O
or O (Cl-C6)al kyl ene; wherein R is (C3-C8)cycloal kyl,
(C5-C10) heterocyclyl or (C6-ClO)aryl; and 5 R' is

Rg is ﬁ%ﬁp@@%%@%&@&%@ ‘rﬁi eg?f-!‘fé)éllkyleh%%l@é)ﬁlkyl, (C1-

Ce)angsrﬁé?éggi-ﬂ',kw160@%!%—@%@ Y1 (SRl Tien® O R
(C1-Cg)alkylene-C(O)NH2, (C1-Cg)alkylene-C(O)NH-R’, or
(C1-Cg)alkylene-C(O)N[R']2;

R7 and Rg are independently of each other H, halogen, CN, NO2, (C1-Cg)alkyl,
0O-(C1-Cg)alkyl, O-{(C1-Cg)alkylene]p-1-R’, (C2-Cg)alkenyl, R’, (C2-Cg)alkenylene-
(Ce-C1p)aryl, (Cq1-Cg)alkylene-R’, NHp, NH-R’, NH-SO2H, NH-SO2-(C1-Cg)alkyl, NH-
S02-R’, SO2-NH2, SO2-NHR’, NH-C(0O)-(C1-Cg)alkyl, NH-C(O)-R’, C(O)N[(C1-
Cg)alkyl]n, C(O)OH or C(O)O-(C1-Cg)alkyl,

Rg is halogen or (C1-Cg)alkyl;

nis 0,1, 2, 3 or4; and
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C6) al kyl ene- NRXRy; and wherein RX and Ry are
i ndependently of each other (Cl-C6)alkyl, 10
W@ @®7C13rhet er ocycl yl, (C6-Cl0)aryl, PCT/EP2006/007139
(Cl-4) al kyl ene- (C5-C 10) het erocycl yl
(C1- A4) al kyl ene- (C6- C10) aryl,
( Cl- C4) al kyl ene- NH( C1- C6) al 143 |
(Cl- 4) al kyl ene- N[ (C1- C6) al kyl ] 2,
(Cl1-C4)al kyl ene- N[ (C6-Cl10) aryl ]2, or

L is O 6Fb- YlkgraeN (C5- C 10) heterocyclyl]2 and 15
S V\herg?l_ﬁé? k2S| diues R4, R5, R7 and R8 one al kyl or

al kyl ene hydrogen atom can optionally be substituted

by OH, OCH3, COOH, COOCH3, NH2, NHCH3, N(CH3) 2,
wheredRiHg, (Caciioys ok ybok 5143) @ heterapydyligr (CerCanlafye aed

may be hal ogenated once or nore; 20 or their

pharmaceutically acceptable salts and/or

Bl e Rl St S S

-C§Jalkyd&serRd] (@ -C élk eAelogbare eﬂlf'l, -0y kylenstORIdor (C1-
(C1C§’f t)ﬁiforrrol?la? y’17'R4 RSI(FQ ;N %R@(R%)n 25 0 (€1
Cg)alkyterd-NRR(DaRa07/ 012421 PCT/ EP2006/ 007139 144 3. A

conpound f the formula (1) according to claim1
characterized by a conpound of the formula (11') R4

hereSE g A R S o
o Gy i 10 ) S EBER S SRttt
(B CH e 3o AR

(C1-CafdmAEHI N1 F%alﬁyﬂé))@%b4)é9ylénem[@©§®+ﬁ)ﬁrﬁ}320@l‘rdl ng

o any of ¢l ai 4, whereln

(Cq- CQYQR@I)@-IN{WJ\;, -C4q)heterocyclyl]p; and

wherein in residues R4, Rg, R7 and Rg one alkyl or alkylene hydrogen atom can
optionally be substituted by OH, OCH3, COOH, COOCHg, NH2, NHCH3, N(CH3)2,
CONHso, CONHCH3 or CON(CH3)2 or an alkyl or alkylene may be halogenated once

or more;

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

physiologically functional derivatives.

2. A compound of the formula (l) according to claim 1 characterized by a

compound of the formula (ll)

Rs Rs
HN
R7 (Ro)n
O Ry

().
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(C5-C10) heterocyclyl, (C3-C8)cycloal kyl,
(Cl1-A4) al kyl ene- (C3-C8) cycl oal kyl, (C
W@ 244k | ene- (C5- C 10) heterocyclyl or (C 1 PCT/EP2006/007139
- C6) al kyl ene- (C6-C 10)aryl. 6. A compound according to
any of clains 1 to 5 wherein R6 is H, (Cl-C6)alkyl,
15 (C3-C8)cycl oal kyl , 144
(Cl-4) al kyl ene- (C3-C8) cycl oal kyl ,
(Cl-4) al kyl ene- (C5-C 10) heterocyclyl in which
3. Wbé@%ﬁﬁh)&f théf&ﬁﬁﬂbél’)‘ édﬁoﬁfﬂmgfto chalfs1 ichatadetized by a
(C1- al kyl, or is ( C4) al kyl ene- (C6- C10) ar vyl |n
compauticdcef tae;fprmgla (Unsubstituted or substituted by
hal ogen, (Cl1-C4 aI kyl,, O (Cl-C4)alkyl, S02-(Cil-

C4) al kyl , or ( C#pal kyl ] 2. 20 7. A conpound

accordi ng S 5 er ein R6 is H,
(Cl1- Co) al kyl", > gy cl oa yl
(Cl1-4) al kyl ghe- (3- CB)|cycl o 8 A conpound

according to an m_1 to 7, erein R6 is H or
(Cl-C6)al kyl. 25 9. 1A corrf)ound aéc@ Ming to any of
claims 1 to 8, WikreRg R6 is H. V\DZOOX(,212421
PCT/ EP2006/ 007139 145 10. A compound é ‘ording to any
of clains 1 to 9, wherein R5 is H, halogen CN,
(Cl1-C6)al kyl, R, NH (C6-C10)ar
4.  (Acomppangiacseedirg to any of cligs &%owaei%m &enl§ H.dCan(e)alkyl,

R, (C;&ﬁ%@(&g@(é3 ﬁg?cyq\,fgqel[(ﬁ & u)%kv[ﬁn%a C??-Em)heterocyclyl,
(C1-CelaE DTS ﬁnem%ﬁr%gc%‘lﬁ,”“ﬁafa@ai%f?é-%-?c%%6’>fafv' or
Cr-RRRIEEC PN 10 (1 ol kyene- (G5 © 1) ary

13. A conpound according to any of clains 1 to 12,
wherein R5 is H, hal ogen, (Cl1-0C6)al kgl phenyl or

5. (Ksotpdundaaarging taainynf claimsn‘pmmdw ewin Mg H.oGn@e)alkyl,
of clains 1 to 13, wherein R5 is H,

(Cs-CoghatBamE. Caoeveomion e mEailinge (6 g cyploalkyl,

(C1-Caimloaene (GcoiINRETOEY M DrdC L ahEnegCoC10fadYoi 1

R5 is H 17. A conpound according to any of clains 1
to 16, wherein R4 is H, hal ogen, CN, (Cl-GC6)alkyl,

6. Wc()%c%@)a?dddrdm t6 Ghy&H)chikie ﬁ[tﬁ5RNhe?é5nRé|sAri (C1-Cg)alkyl,

compound accordlng to any of clains to 17, wherein
(C3-Cifcyciodtkylhet p@aalkylene-(C3- Cg)cycloalkyl

(C4-C4)alkylene-(Cs-C1g)heterocyclyl in which heterocyclyl is unsubstituted or
substituted by (C1-C4)alkyl, or is (C1- C4)alkylene-(Cg-C1g)aryl in which aryl is
unsubstituted or substituted by halogen, (C1-C4)alkyl, O-(C1-Cg)alkyl, SO2-(C1-
Cg)alkyl, or N[(C1-C4)alkyl]2.

7. A compound according to any of claims 1 to 6, wherein Rg is H, (C1-Cg)alkyl,
(C3-Cg)cycloalkyl or (C1-C4)alkylene-(C3-Cg)cycloalkyl.

8. A compound according to any of claims 1 to 7, wherein Rg is H or (C1-Cg)alkyl.

9. A compound according to any of claims 1 to 8, wherein Rg is H.
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(C1- C6) al kyl , NH (C6-C10)aryl or (Cl-C6)al kyl ene-R .
19. A conpound according to any of clains 1 to 18,
web@reid2R4 is H hal ogen, (Cl-C6)al kyl, PCT/EP2006/007139
NH (C6- C10) aryl or (Cl-C2)al kyl ene-(C6-Cl0)aryl. 30 WO
2007/ 012421 PCT/ EP2006/ 007139 146 20. A conpound
according to any of clainms &0 19, wherein R4 is H,
hal ogen, or (C 1-C6)al kyl. 21. A conpound accordi ng
to any of clainms 1 to 20, wherein R4 is H 5 22. A
compound according to any of claims 1 to 21, wherein
R7 and R8 are independently of each other H hal ogi ,
10. <mco od)@qcpydmg@ @mmjaamﬂ to %mhem) Rsdery halegen, CN,
(C1l- Co6) al kyl ene 10 23. A
(C1 Cﬁ)ﬂﬁduﬁd &66&11@)65@30&%)1& %X'ﬁ%e'fto 22, wherein
R7 and R8 are independently of each other H, hal ogen,
CN, (C1-C4)alkyl, O(C1-C4)al kyl, (C2-C4)alkenyl,
?&%8?@&)0%@5&&@}&16 €6 @ Cg)df’cla(ng%p@WO\hﬁé\ﬁéﬁYRysz halogen,
al kyl ene- ycycloal kyl . 15 24. A conpound
(Cq- Cg}mWIdRHWHQCgmm)‘arﬂlal(mq G:GLalk;aéneAmer ein R7 and R8
|ndependently of each ot H, hal ogen,
(Cl C4)al kyl, O (Cl-C4)al kyl or phenyl. 25. A

conmpound ccordln to an f. 0 24_ wh i
12,y CRRIPOREO %omlngé%@v o Tbclih T cebPinga  Hdiggen
(C1'C@‘Lﬁqllé¥qs¢6" ﬂ%a'l(' @ﬂﬁ‘%g%@%fﬂ Ng‘p% ankp)% 8lainms 1
|sCI F, methyl or ethyl. 25 28. A
(C1'C%garp§g %A'(é@ ? I'ng to any of clains 1 to 27, wherein
Rg is nethyl. 29. A conmpound according to any of
clainms 1 to 28, whereinnis 0, 1, 2 or 3. 30 30. A
13. o@npmpummkmmodding to @anyrof adimsl htard21wherehy Raisdi dialogen,
[ or 1. WD 2007/012421 PCT/ EP2006/ 007139 147 31. A
(Cq Ce?ﬁfbﬂuﬁhe%)d(%r@ﬁr@6mt%fﬁ?rﬂf claims 1 to 25, wherein n

is 0. 32. A conpound according to any of clainms 1 to
31, wherein R3 is H, hal ogen, (Ci1-

14. A compound according to any of claims 1 to 13, wherein Rg is H, halogen or

(C1-Cg)alkyl.
15. A compound according to any of claims 1 to 14, wherein Rs is H or halogen..
16. A compound according to any of claims 1 to 15, wherein Rg is H.

17. A compound according to any of claims 1 to 16, wherein R4 is H, halogen, CN,

(C1-Cg)alkyl, NH-(Cg-C1g)aryl or (C1-Cg)alkylene-R’.

18. A compound according to any of claims 1 to 17, wherein Ry4 is H, halogen,

(C1-Cg)alkyl, NH-(Cg-C1p)aryl or (C1-Cg)alkylene-R'".

19. A compound according to any of claims 1 to 18, wherein R4 is H, halogen,

(C1-Cg)alkyl, NH-(Cg-C1p)aryl or (C1-C2)alkylene-(Cg-C1g)aryl.
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5 C6)al kyl, (Cl-C4)alkylene-R, OR' or NHR'. 33. A
conpound according to any of clains 1 to 32, wherein
WOR0781H21 (CLl- C6) al kyl or NHR'. 10 34. A conpRCFEP2006/007139

according to any of clainms 1 to 33, wherein R3 is H,
(Cl-4)al kyl, NH (C5-C6)heterocyclyl or NH phenyl.

35. A conpound accordi ng to1"e§1y of clains 1 to 34,
wherein R3 is H, (Cl-C4)al kyl, NH (C5-C6)heteroaryl
contai ning one or nore N atonms or NH phenyl. 15 36. A

20. CREBApOindEToeding td @ngrof oiime Rtd189 lwherewd R4nseH ehalogen, or
R3 is H 37. A conpound according to any of clainms 1

(C1-Cphalidd, wherein L is attached to the 4- position of the
cyclohexyl ring NR6 20 L (Rg) nor L is attached to
the 3-position of the cyclohexyl ring R N (Rs)n WO

21 ReBmpergaasoRyngro Ay e, 720, P R Y

attached to the 4- position of the cycl ohexyl ring.
39. A conpound according to any of clainms 1 to 38,
22. WAebRipdundi scddrding ity lagyeof cldins ttd2ll ewberwin R7 d0d Ry are
compound according to any of clainms 1 to 39, wherein L
indepemﬂemtiymfrqdohmiher B; balogeenENr(Cq @B)ailcxﬂ,e@ (Cor-Egpalkyl, (Co-
posi tion of the cyclohexyl rin 10 41. A conpound
CB)anﬁﬁftherlQT@Q10C6Wk36€n@1(§Bn§8EYPl§’ - wherein L is O.

42. A conpound according to any of cI aims 1 to 3,
wherein R3 is H, hal ogen, CN, (Cl-C6)alkyl,

%%ﬁﬁﬁ%)ogjgﬁiﬂyécﬁfbg?igg’togém &(Cg‘ilm%% Eg{ whERin R7lan&Rd sre
indep %:ﬁ@)&@d%thém %@) @JNsy( D@C%ﬁlk , 65(01SC'j)aIkyI

kenyl ,

Co-Chialk&myl; n ﬁ‘éi@@aMCC IIkICCIkl—
Co aﬁl_g@gilamglgnse 0 c{o{é{r (O Cejeycloalylor (€' Cajaliyiene

(C3-Cg)cycloalkyl.

24. A compound according to any of claims 1 to 23, wherein R7 and Rg are

independently of each other H, halogen, (C1-C4)alkyl, O-(C1-C4)alkyl or phenyl.
25. A compound according to any of claims 1 to 24, wherein R7 and Rg are H.

26. A compound according to any of claims 1 to 25, wherein Rg is halogen or (C1-

Cy)alkyl.

27. A compound according to any of claims 1 to 26, wherein Rg is Cl, F, methyl or

ethyl.
28. A compound according to any of claims 1 to 27, wherein Rg is methyl.

29. A compound according to any of claims 1 to 28, whereinnis 0, 1, 2 or 3.

30. A compound according to any of claims 1 to 29, wherein nis 0 or 1.
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20 (Cl-Co)al kyl ene-(C5-C10) heterocyclyl, NH2, NHR ,
NH SO2H, NH S02- (Cl1-C6) al kyl, NH S02-R ,
WORMTOOU2( C1- C6) al kyl, NHC(O-R , PCT/EP2006/007139
C(ON (C1-Co)alkyl]2, C(OOH or C(OO0-(C1l-0C8)alkyl;
R6 is H (C3-C8)cycloal kyl, (7C1 C8) al kyl
(C1-C6) al kyl ene-R , (C1- CG) kyl ene- O(Cl 25
Co) al kyl, (Cl1-C6)al kyl ene-O- R,
(C1- C6) al kyl ene-CH R 12, (C1- 06) al kyl ene- C( O) NH2,
(Cl-Co)al kyl ene-C(ONH R, or
(C1-C6) al kyl ene-C(O N[ R 12 R7 and RS are
31.  imdepenyedacgorting 2 ANy ohslaims hig Fyamherein nigp;
(Cl-Co)al kyl, (C2-Co6)al kenyl, R,
(C2- Co) al kenyl ene- ( C6- C10) ar yI , (Cl-Co)al kyl ene-R',
32. NMdgombbuRd .acd&rding 1d ang 42 tianas/ E28064/0eelBR 3 i$49 halogen, (C1-
NH S02- (C1- C6) al kyl , NH S02-R, S02-NH2, S02- NHR ,
Ceg)alkjbHCYq 4 alkiyl€ite-&' k@QIR" BHNHR'O) - R,
C(ON (Cl-CB)al kyl]2, C(OOH or (OO (CL-C6)al kyl; Rg
i s hal ogen or (Cl-C6)al kyl; 5 nisOo, 12andL|sOor

A bapad 20tpflfa Aol of s CESITRRUEIE R . go1-Coraly

orNHRhyS' ol ogically functional derivatives. 43. A conpound
according to any of clains 1 to 3, wherein 15 R3 is H,
hal ogen, CN, (Cl-C6)al kyl, (Cl-C2)al kylene-R or NHR';

ot hsbbgrt 5o Conk B i R B
NH{C%%‘;%%%I%&%M&%H’ %\y:j;lny (C?— tJG)ZgI (kgﬁyl ene- (C6-C

10)aryl, (C1-0C6)al kyl ene-(C5-C10) heterocyclyl, NH2,
NH R, NHCO-(Cl-CB)al kyl, or C(O N (Cl-C6)alkyl]2;
35. Rﬁcbmpldund%c(i&jmg(td) aal lof Iclaife1t 834 whéreimR3 is H, (C1-C4)alkyl,
(Cl-C3)al kylene-R ; 25 R7 and R8 are |ndependently of
NH-(CgaCp)heteroary, colmémoglgrpnm maoe N atomeey bibkphenyl.
(C2-Co6) al kenyl, R, (C2-C3)al kenyl ene-(C6-C10)aryl,
(Cl-C3)al kylene-R, NHHR , NH S02-(Cl-C6)al kyl, or

F0banepun poitrindfoly 38 sins T S Whdiein K3 is n.

37. A compound according to any of claims 1 to 36, wherein L is attached to the 4-

position of the cyclohexyl ring

L is attached to the 3-position of the cyclohexyl ring

(Rg)n or
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150 nisOor 1; and L is O or O-nmethylene; 5 or
their pharmaceutically acceptable salts and/or
war@rew4goneri c forns and/ or physi ol ogi cal | y PCT/EP2006/007139
functional derivatives. 44. A conpound according to
any of claims 1 to 3, wherein 10 R3 is H hal ogen,
CN, (Cl-08)al kyl, (Cl-C2)al¥B ene-R or NHR'; R4 is H,
hal ogen, CN, (Cl- C4) al kyl, (C3-C6)cycl oal kyl ,
(C1-C2) al kyl ene-R ; 15 R5 is H, hal ogen, CN, NO2,
38. (dofpba hb%mo(éﬁ’%@hﬁylw@ldlmsﬂ to $Tlwherein L is attached to the 4-
- Co) al kyl ene- (C6-C 10)aryl, (C2-Co) al kenyl ene- (C6-C
posunoxmfathwcycloqwexy“@m al kyl ene- (C5-C 10) heterocyclyl, N
HR; R6 is H (C3-C6)cycloal kyl or (Cl-C4)al kyl; 20
R7 and R8 are independently of each other H, hal ogen,
39. Ao unﬂ@cc@fdlﬁgkdbn of Chifie) htdksByWwherin L is O-methylene,
)l(‘lIBP aI kenyl ene- ( C6- ClO) aryl, (Cl-C3)al kylene-R,
O-eth @mﬁ(a C6) al kyl, or S02- NI2; 25 nis 0 and RI is
not present or nis 1 and Rg is hal ogen or
(Cl-C4)alkyl ; and L is 0O; 30 or their
40. D@@bﬁmhﬂiambkdlngw epyaffictaissl 1 o 3@dwberein L is O-methylene,

tereoi soneric, forns and/or si ol ogi cal |
O-ethyioe of 6 aftaelerd tirevisposiien 258hg sY8iahdei ing!
PCT/ EP2006/ 007139 151 45. A conpound of the fornul ae
(1) or (1"), or their physiologically acceptable salts
41, ahdbmposindraotiosding to @anyaf whaies tia#ddpahereivhds &.
claims 1 to 44 for use as a nedicanent, 5 46. Use of
at | east one conpound of the formula (1) or (1'), or

42. 'A%bmg mlé&mlﬁeltwn qﬁmm fo 3alvhereind/ or

stereoi soneric forns aS clained in one of clains 1 to
44 for producing a nedi canment.

R3 is H, halogen, CN, (C1-Cg)alkyl, (C1-Cg)alkylene-R’, OH, O-R”, NHp, or NHR";
R4 is H, halogen, hydroxy, CN, (C1-Cg)alkyl, (C3-Cg)cycloalkyl, (C4-Cg)alkylene-R’;

Rs is H, halogen, CN, NO2, (C1-Cg)alkyl, (C2-Cg)alkenyl, R,
(C1-Cg)alkylene-(Cg-C10)aryl, (C2-Cg)alkenylene-(Cg-C1p)aryl,
(C1-Cg)alkylene-(C5-C1g)heterocyclyl, NH2, NH-R’, NH-SO2H, NH-SO2-(C 1-Cg)alkyl,
NH-S02-R’, NH-C(0)-(C1-Cg)alkyl, NH-C(O)-R’, C(O)N[(C1-Cg)alkyl]2, C(O)CH or
C(0)0O-(C1-Cg)alkyl;

Rg is H, (C3-Cg)cycloalkyl, (C1-Cg)alkyl, (C4-Cg)alkylene-R’, (C1-Cg)alkylene-O-(C1-
Cg)alkyl, (C1-Cg)alkylene-O-R’, (C1-Cg)alkylene-CH[R']2, (C1-Cg)alkylene-C(O)NH2,
(C1-Cg)alkylene-C(O)NH-R’, or (C1-Cg)alkylene-C(O)N[R]2;

R7 and Rg are independently of each other H, halogen, CN, NO2, (C1-Cg)alkyl,
(C2-Cg)alkenyl, R, (C2-Cg)alkenylene-(Cg-C1p)aryl, (C1-Cg)alkylene-R’, NH2, NH-R’,
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10 47. Use of at |east one conpound of the fornul ae
(1) or (1"), or their physiologically acceptable

waea00r®12apd/ or stereoi soneric forns as cl ai med PCTI/BPI®0§607139

claims 1 to 44 for the production of a pharmaceuti cal
for the treatnent and/or prﬁﬁntion of di seases

associ ated wi th Rho-Kki nase / or Rho- ki nase nedi at ed
phosphoryl ati on of myosin |ight chain phosphatase. 15
48. Use of at |east one conpound of the fornmula (1) or

NH-SQ$:(L4-Og)alkybi NHeBP9HR), 8D zNHy, S@p IR NI-GI@)HE 1-Cg)alkyl, NH-

and/ or stereoisoneric forns as clainmed in one of
C(0)-R), &i(MNKCrieCalrlkyle, Rt PnE(Q)AeBi1casdly!f or t he
treatment and/or prevention of hypertension,
pul nonary hypertensi on, ocul ar hypertension,
. ' I one, peripheral 20 circulatory
Rgis 'Eﬁﬂs)é @@?wé fi?)aw occl usive arterial disease
(PAQCD), coronary heart di sease, angi na pectoris,
heart hypertrophy, heart failure, ischem c diseases,
nisO,is&andc organ failure (end organ damage), fibroid
lung, fibroid liver, liver failure, nephropathy,
renal failure, fibroid kidney, renal
@0@@1 éﬁi;ls organ hypertrophy, asthnma,
Lis O?rr oni E G%)st ructive pul nonary di sease (COPD), adult
respiratory distress syndrone, 25 thronbotic
di sorders, stroke, cerebr aI vasospasm cerebyr al

or thejr @@ﬁé’ﬁ?ﬁe‘ltﬁéﬂuh acqrentabirsalts apeiaE sigregisomggiGiarmsngl/or
ease, premature birth, erectile
phys'dé(?/éPé%ctﬁgﬁgﬁélr%rlv%tlgéédysf unctions, arteri oscl er osi S,
prostatic hypertrophy, di abetes and conpl i cations of
dj abet es, .nmetab ne, bl oo ssel restenosis,
43. A KeMPOUNG 3s0 rng ‘Pl%ﬁhfﬁtqlﬁiﬂ" tgﬂg Wﬁﬁ??é Ndi seases,
Al DS, ost eopat hy, i nfection of 30 digestive tracts
with bacteria, sepsis or cancer devel opnent and
R3 is Hr bglogesi GN, (C-QeEIM01E@HCoPakyiEReRGIWARID 152 409.
A nedi canent conprising an effective anount of at
| east one conpound of the formula (1) or (1"),

cais BB LA CEE ARl P

44, physiologically tolerated excipi ent s and carriers
and, where appropriate, further additives and/or other
R is B¢ halogennGNedN@pt €C1-Cg)alkyl, (Co-Cg)alkenyl, R’,

(C4-Cg)alkylene-(Cg-C1g)aryl, (C2-Cg)alkenylene-(Cg-C1g)aryl,
(C1-Cg)alkylene-(Cs-C1g)heterocyclyl, NH2, NH-R’, NH-C(O)-(C1-Cg)alkyl, or
C(O)N[(C1-Cp)alkyllz;

Rg is H, (C3-Cg)cycloalkyl, (C1-Cg)alkyl, or (C1-C3)alkylene-R’;

R7 and Rg are independently of each other H, halogen, CN, NO2, (C4-Cg)alkyl,

(Co-Cg)alkenyl, R, (C2-C3)alkenylene-(Cg-C1p)aryl, (C1-C3z)alkylene-R’, NH-R’, NH-

S09-(C1-Cg)alkyl, or SO2-NH2;

Rg is halogen or (C1-Cg)alkyl,
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nis0or1; and
L is O or O-methylene;

or their pharmaceutically acceptable salts and/or stereocisomeric forms and/or

physiologically functional derivatives.

44. A compound according to any of claims 1 to 3, wherein

R3 is H, halogen, CN, (C1-Cg)alkyl, (Cq-C2)alkylene-R’ or NHR";

R4 is H, halogen, CN, (C1-Cy)alkyl, (C3-Cg)cycloalkyl, (C1-Co)alkylene-R’;

Rg is H, halogen, CN, NO2, (C1-Cg)alkyl, (C2-Cg)alkenyl, R’,
(C1-Cg)alkylene-(Cg-C1p)aryl, (C2-Cg)alkenylene-(Cg-C1p)aryl,
(C1-Cg)alkylene-(C5-C1g)heterocyclyl, NH-R’;

Re is H, (C3-Cg)cycloalkyl or (C1-Cg4)alkyl;

R7 and Rg are independently of each other H, halogen, CN, NO2, (C1-Cg)alkyl,
(C2-Cg)alkenyl, R’, (C2-C3)alkenylene-(Cg-C1q)aryl, (C1-C3z)alkylene-R’,
NH-SO2-(C1-Cg)alkyl, or SO2-NH2;

nis 0 and Rg is not present or

nis 1 and Rg is halogen or (C1-Cg)alkyl ; and
Lis O;

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

physiologically functional derivatives.
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45. A compound of the formulae (l) or (I'), or their physiologically acceptable salts
and/or stereoisomeric forms as claimed in one of claims 1 to 44 for use as a

medicament,

46. Use of at least one compound of the formula (1) or (I'), or their physiologically
acceptable salts and/or stereoisomeric forms as claimed in one of claims 1 to 44 for

producing a medicament.

47. Use of at least one compound of the formulae (1) or (I'), or their physiologically
acceptable salts and/or stereoisomeric forms as claimed in one of claims 1 to 44 for
the production of a pharmaceutical for the treatment and/or prevention of diseases
associated with Rho-kinase and/or Rho-kinase mediated phosphorylation of myosin

light chain phosphatase.

48. Use of at least one compound of the formula (1) or (I'), or their physiologically
acceptable salts and/or stereoisomeric forms as claimed in one of claims 1 to 44 for
producing a medicament for the treatment and/or prevention of hypertension,
pulmonary hypertension, ocular hypertension, retinopathy, glaucoma, peripheral
circulatory disorder, peripheral occlusive arterial disease (PAOD), coronary heart
disease, angina pectoris, heart hypertrophy, heart failure, ischemic diseases, ischemic
organ failure (end organ damage), fibroid lung, fibroid liver, liver failure, nephropathy,
renal failure, fibroid kidney, renal glomerulosclerosis, organ hypertrophy, asthma,
chronic obstructive pulmonary disease (COPD), adult respiratory distress syndrome,
thrombotic disorders, stroke, cerebral vasospasm, cerebral ischemia, pain, neuronal
degeneration, spinal cord injury, Alzheimer’s disease, premature birth, erectile
dysfunction, endocrine dysfunctions, arteriosclerosis, prostatic hypertrophy, diabetes
and complications of diabetes, metabolic syndrome, blood vessel restenosis,
atherosclerosis, inflammation, autoimmune diseases, AIDS, osteopathy, infection of

digestive tracts with bacteria, sepsis or cancer development and progression.
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49. A medicament comprising an effective amount of at least one compound of the
formula (1) or (I), or their pharmacologically acceptable salts and/or sterecisomeric
forms as claimed in any of claims 1 to 44, physiologically tolerated excipients and

carriers and, where appropriate, further additives and/or other active ingredients.



