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WO 2007/ 012422 PCT/ EP2006/ 007140 1 CYCLOHEXYLAM N
| SOQUI NOLONE DERI VATI VES AS RHO- KI NASE | NHI BI TORS The
w@e@s®em42t nventi on rel ates to novel isoqui hol OPET/APZNNG/007140

i soqui noline derivatives ag described in the clains,

their preparation and their use in the treatnent

and/or 5 prevention of diseases related to the

i nhi biti on of Rho-kinase and/or of Rho-Kkinase

medi at ed phosphoryl ation of nyosin I[ight chain
cyciphesphatnssoodotdrvat ineRTvATIaEs Mal kudGkPases RNo¥sopRs

agoni st stinulation results in conversion of RhoA

fromthe inactive GDP-bound formto the active

The pr@éré’nthﬁvéﬁ‘tlérpfélhwsttb rﬁ:vbﬁs%?bﬁﬁﬂbﬁé@nbh%dﬂﬁbltﬁé d@@ivatives as
activation of ki nase. Two i sof or s o- ki nase 1

descrikediin mﬁoclaimmébem prepasationand thai useriadee treptment and/or

oever i HE8A8 T g R P R 0B g pinase

medlal@@t;bh/c%pﬁiﬁlb@@rmdf Ryo8ir lﬁﬂs:haimphaémnam”séenm tization

snmoot h nmuscl e cells rough
phosphorylatlon nmedi ated inhibition of the myosin

Actlvat%rgs a%%lmegel}@c?lﬁ Bﬁtdg\ﬁnﬁéf s"{’iﬁ‘q‘ulém RRlts in conv?/rsmn of

Ion O actl 0SI n regul

RhoA froghthedRactivel B8IRbauad faim to tiss actWeleSI‘P b&&™ form with a
990- 994) It is known that Rho-kinase.is mv(#ve?(,i n
subsewcmmlﬂg.teﬁnsractwameafR@Oclﬁeaa%\@wemfﬁfms ho-kinase 1 and

Rho-kuﬁéo %Rg?% E(ﬂgﬁn aﬂﬂoiﬂﬁ?é@g %:igféslgléggr&gﬁgcétgéf ?@%{c%ﬂ’l}sﬂe cells
and erldotinelial gklls.nuctivation sof IRha:blntasaQt bythe actblel GTEbalind RimoA leads
to calcglggggagﬁlﬁpcﬁétlp oggml\ég;h g‘\BI o% ﬁé&ﬁh%&@é@gﬁgg@qﬁlgg mediated
inhibitibﬁ@'@ﬁé fhydsin Eg?ht dAdin P 89&%t§§3 F%ﬂ\fﬁgl and th‘é}EBV'dﬁl—re ulation of

structi've puf nonary |sease Mar uoka
the acWitysbfanyasingegolatorydght chainhedvatz et abnNature 1O8y ;389 990-994).
hypertensi on (Fukunoto et at. Heart, 91, 391-2, 2005,
Mukai et al. Nature 1997,389, 990-4 ) and ocul ar

It is kanetHaif Réﬂoqanaéléi |s" RYshveliin Wa@&cbﬁ‘étﬁé‘mﬁ? Lihéﬁd'ﬁbf’LﬁélHeQ/elopment
(Honjo et al. 25 Invest. Ophthalmol. Vi'sual SCi. 01,

of myogenid onelang $mnﬂbm®clahyw§omﬁacﬁltbm(@@klaa@ftfale«t Amnl Physiol.

2005, i 5 5 APERA) e oA Voo R, g, Reso o

Mol. Bﬁil 20,-1 179012600 astHifa (séfbga@ha et AleBRUMRIrMacA.d01di13Q,111-8;

per't ensi on- i nduced, non- hypert ensi on-i nduced, and

Nakar@mfattalch@MDeQa}aa 133) anchahronjeebstructivaPyyaenghedigease
(cOPRCRBHAE ERSE bl 30005 S04 8e o] putetey
hyperteAgishqFukomoBe Bt al Heritt, @1, 391-ZF12005, Riukairetal. Nature 1997,389,
990-4 ) and ocular hypertension and regulation of intraoccular pressure (Honjo et al.
Invest. Ophthalmol. Visual Sci. 2001, 42, 137-144), endothelial dysfunction (Steioff 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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2005, 527, 129-40, Hattori et al. G rculation, 2004,
109, 2234-9), cardi ac hypertrophy and failure
W@ Yanmakaen, et al. Hypertension 2000, 35, 313-BABEP100&7140

et at. AmJ Physiol W) 2007/012422 PCT/ EP2006/ 007140
2 Cell Physiol. 2006, 290, 61-8, Kishi et al. Crc
2005, 111, 2741-2747), cororfary heart disease,
artherosclerosis, restenosis (Pacaud et al. Arch. Ml.
Coeur 2005, 98,. 249-254, Retzer, et al. FEBS Left

Cell Pia@ial, 26667290 NeBmt-8, Kishi et al. Blioc2ed5,Bl 1274 1FE&47), coronary

99 2 211 di ab dj abet i
heart JRFHE: GRTERSEIOTos o Seselp SR UEacayid SVl Afch, MaloFogur 2005, 98,

" 249- 2§4’ fRHtQ@iE et SRS e&ettaéod@ @é@?@s N3P0 4t a?lé'r%ché/ﬁ?% Sls Res

Met'ab. 20 2, 119-29),” sexual dysfuncti
Commenglggqow 124 Bré@betes d}ai:falmomphc(amnsaglayose uallzatlon and

metabplf PTG dnth ! Bidbsles 2000 gare 7 MBS Fhal Cot Metab.

2005, 2”13'139-'295195%1 H?é?hh@t"lﬁw é9g9 pe?Mé@réétﬂ@%i&@ﬂ@n@tlém(Chltaley et al.
central “nervous’ system di sorders such as neurona

NaturedMgdmatZDah &t %ibza)alretmmathm inflgmmmatian, iemuile, dlgeases

AIDs, SRRRTRlS, Eitpd tyshinauiohS! &Y ByobPaid b forigfilibAtral nervous

systen?83brd &8, sukhdls déurohif @é@eneﬂbtl@h ank! §p?n§(‘dord injury (Hara, et al.
2000, 67, 1929; Yamanoto, et al. J Cardi ovasc

JNeurgsig RO, 932841, cersbralgschernia (tahata.aot ala@lawgér%? 389,990;
Satoh fﬁgﬁﬁ ?‘%fufé{g%?%p%ﬁﬁ?: é?gajzl%f qg)})cg%hje?g' I‘Krler%eur 0 a§7|'1l1g29

Yamamatcn e(t’éatﬁcﬁrdloﬁsoﬂi’hammsm)wd}s 22@251 1)13ére4ﬁél vasospasm
ture 15 nedici ne 2004 10, 712
(Sato, ehab&lrccﬁeéfmpﬁsﬂ%&m £4t2d. Npuiosyagenyd0904pA40), pain, e.g.

neuropqﬁﬁ%(spﬁé)?ﬁy\al\}]sﬁﬁﬁc&r ldg?éﬁl%?%ﬁe%%gg ﬁggﬁgﬁslrfbntﬁéet al. Nature

I"asi ere I nase has
medlcmbdmmc d OL ﬁmzpumfet:um of diglelstige drasicts with baetexia (éW0398/06433)
(1t Nature Medi ci ne
Canc%q’evef?@e PQ?EJ’GSQ'QQ 8995"33%\9{38%\5@@%‘3‘( Pﬂ% eakm%ie has

e o AT A
1999 mzu Somdyd epablRésCatriroun 20001269, 652)y aoqwgemeels (&lchida, et al.

Biocheiy FPRIAYS BP52000p384 533640 : BHidrasvs! dlo FIRSREN 4000 14P.273)
vasculBF QMJO‘P{E fﬂdé&ﬂa c@f‘gl‘?ﬂﬁ@btl@h aﬁ@' rhofi Iﬂ%r(?éﬁin%neﬁé‘ld Circ. Res. 1999,

awa et al. Biochem

84, 11@6fﬂn‘h% yl'aoghuvazm eB&3AGm]psc@t¢$!sQOﬂ1 bé55f32h327brendothehal
997, 275

celt pril iR, BhatngiaIFRERCHSE GnaDgyiy 0l a gt ok ipchm.
BlOphiéT'RH@@d{ﬁm@hSEg?@L?% :639*1'64\@) stesgfibeHfdpmatishi(KirdOWet al.
Science 1997, 275, 1308-1311; Yamashiro et al. J. Cell Biol. 2000, 150, 797-806),
thrombotic disorders (Kikkawa, et al. FEBS Lett. 2000, 466, 70-74; Bauer et al. Blood
1999, 94, 1665-1672, Klages, et al. J Cell Biol 1999,144, 745; Retzer, et al. Cell Signal
2000,12,645) and leukocyte aggregation (Kawaguchi, et al. Eur J Pharmacol. 2000,
403:203-8; Sanchez-Madrid, et al. J Immunol. 2003, 171:1023-34, Sanchez-Madrid, et
al. J Immunol. 2002, 168:400-10), and bone resorption (Chellaiah, et al. J Biol Chem.
2003, 278:29086-97). Na/H exchange transport system activation (Kawaguchi, et al.
Eur J Pharmacol. 2000, 403:203-8), Alzheimer’s disease (Zhou et al. Science 2003,

302, 1215-1217), adducin activation (Fukata et al. J. Biol. Chem., 1998, 273, 5542-
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1999, 94, 1665-1672, Kl ages, et al. J Cell Biol
1999, 144, 745; Retzer, et al. Cell Signal
wQe®o/01232545) and | eukocyt e aggregati on ( KawagRCHEP2086/007140
al . Eur J Pharmacol. 2000, 403:203-8; Sanchez-Madrid,
et al. J I'mmunol. 2003, 171:1023-34, Sanchez-Mdrid,
et al. J Immunol. 2002, 1683400 10), and bone
resorption (Chellaiah, et al. J Biol Chem 30 2003,
278:29086-97). Na/H exchange transport system

5548), aéﬁd N‘%REB ((Sfamﬂtgesﬁnnseebmdlng elemend) sigaalling@nd ikDfMects on lipid
i mer's disease (Zhou et al. Science

metabgb@'g (L'fB%iza' @E%Rﬁlﬂz 188681144 2808)-vat i on (Fukata et
al. J. Biol. Chem, 1998, 273, 5542 WD 2007/012422
PCT/ EP2006/ 007140 3 5548), and in SREB (Sterol
Therefoes, o osmpbund ihayire] mhﬁnto)ryenffgn’ablh iRingp- hndsetasndﬁirfmcRﬂno kinase
net.abol i sm LSQ et al. Crc.

medla’gpgb@h%p?{'nor@g of fMy9s chaip B%Waﬁﬁﬁ Haef%’l for the treatment
and/or VBN ¥f ElrufRlacBliaF i) SRER oLy ch UigBIket iRGSRing Ro-

orylation of nyosi
kinasepdw thehptiraaey ossemnfddryﬁweaslee:auseahk&shyperaemsion pulmonary

reventi on 8 c r di.ovascul ar ,,and Hon cardi ovas

hypedgpgggsggulph Fsighge ipPRathy, 30dglau ST AR (?,npg}era[cwculatory
disordﬁsgfgr?@%val%%ﬁé% SALRA dibedse (PRODY SasToRRrY Hééﬂ‘gl'ih%"a)ée angina

ension, . ocul ar hypertension, feti nopat hy,
pectorig, aeadr’rwpepteoplmh deart iallurfullmmlc diseanese rschpernc owngamfailure

(end ofg é@%%gig‘q?éfﬁan BN ubenn g fafiglse PRPH At dnplucing
hypertteﬁgubﬁnﬁdubé&hﬁm ﬁ{wé $ERHES-ind icede BhE dvlgaic fﬁépﬂrbbatmes renal

(end organ danmm ibroid lung, fibroid liver, Iiver
failuref fiproig kid nﬁupw@g rulessiieresisg orgqmbywtmpbmr asthms ehronic

o PURSEI SIS0 ISREY, 1 L-plalas SR BRI

thromiSbt@isbidess,| Groke, Sersbirabvadvapaichi, eRiebrak Bichemia cpdiane 9.
obstructive pul monary di sease (COPD),. adul t

neuropai§jsi PainoRguIgNat ¢@g%n%r9ﬁenoﬁ@nah@rﬂnwymo‘blzeelmer s disease,
premaqu r%%ﬂﬁr érecﬁfer %Gfun&ﬁfne @n@locyﬁﬁ ?@Qﬂﬁﬁhoﬁg rﬁ?ér%ﬁcleroms prostatic

al n, neuron

hypeﬂd@;gqneii@detesl anémam@ho@@ndsuﬁﬂuabﬂeﬁhéﬁb@c 'syndigirasigiood
remature birth, erectile dysfunctiaon, endocrine

vesse wfemsus @RerogeleErsipaipflarpaation, auipingpyre diseases, AIDS,
osteoﬂ‘é’tﬁg %@yost%?;%}%% rﬁ@&l&?&p&gﬁéﬁ\}é’ﬁéc@fwﬂﬁ BREfet, sepsis,

I'C syn ood vess restenosis
canceatjlavselopn'lemt aadsprogm‘slsa:rmﬁg ocancer of theuvreadt, vedore prostate,
. AlLDS, 20 ?st eoggtﬁ%ﬂ such ft%% ost eoporosis, infection of
ovarieg; Braip Apd lyng ghd their meias F’Fa sepS| s, cancer
devel opnent and progression, cancers of the
breast, colon, prostate,
WO 01/64238 describes isoquinoline—S-sulfonamide derivatives optionally substituted

by a -(CH2)1.6-0-(CH2)0-6-. @ -(CH2)0-6-S-(CH2)o-6- or a -(CH2)p-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.
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ovaries, brain and lung and their netastases. WO
01/ 64238 describes isoqui noline-5-sul fonam de
walenrwseyes optional ly substitut ed 25 by a PCT/EP2006/007140

- (CH2) 1- 6- 0- (CH2) 0- 6-, -(CH2) 0-6-S- (CH2) 0-6- or a
-(CH2) 0-6-11i nked heterocycl ic group useful as.
neur opr ot ecti ve agents. WO 2004/ 106325 (Schering AG

descri bes prodrugs of the Rho- ki nase i nhi bitor fasudil
carrying an ether or ester group in the 1l-position of
JP 10(187629840@Buutbémsothmliné@iéc’@aﬂ@éﬂu@éiwﬂﬁ the teratmeht pf diseases

caused By FAIRB3Fiana I ot es (S tAmp s, SASEts Fanareviger: the
|squ|r{BI@ 6@?%%%%9 B8 Sub¥ute By Wﬁrﬁ ne?gfogﬁ%(?ioﬂé@?elﬂ%ferably

A-descri bes 1soquin erivativ
5-substitigéd by X+{(G € g)alkplenejip. plY wheris ¥smaydesexyden and Y may be
Hel i obacter pylori such as for exanple gastritis
an aryker betesecyglicgrouphe i soqui nol i ne derivatives my be
substituted by OHin the 1-position and are preferably
5-substituted by X-[(Cl-C6)al kyl ene) 10. 1-Y wherein X

Yoshld@é’t Ae(BISYRE ME ety 908, 7 52647- ﬂBGdSB) dikchdse 6- benz&loxy—
eteroc%/cl ic group. Yoshida et al |oorg

isoquinadige, fory hez%m@f infestions casserb Ry wpaCtegcnymrhm i ne
for the treatnment of infections caused by Heliobacter
pylori. 10 US 5, 480, 883 generically discloses as EG-

Us 5, 42300888 g&héficdligatiotioses asiHGF @ing/orsRDGF ffe@teptomhhibitbrsﬂ@seful for
prol i feration conpounds of the fo

lnhlbltlng ,qell prolifgratios; ¢prpaRds gkthedormyia Z\f(|CH?§1-) Ar IIe v@ereln X may

ve CHRAES MRS EoTROAS Prcft 2oy BYSAERCR, 6 ffien by, o

[ I
sy B ROLBER NGyl TGRS OB 1ALt among

others@pt))ngwelubsmmeyl Meﬂybs as pot assi um channel
inhibitors for the treatnent of cardiac arrhythm as,
stroke, congestive heart failure etc. isoquinolone

WO 20tﬂ3/03(@19 w@ﬂem &lCay Qeﬁ&ﬁdé?l&f&iésbnﬁé@%%'ﬁd!é@sﬁuhfbhannel inhibitors
6- posi tion OR43 wherein p may b

for theAegatmeah af Ga@la%ae*hg&naaﬁcmm?@weéﬁwpearﬁ &gilurgeetoo
lsoquu?]cgéh%ggh%ﬁl\geég\&fﬂcﬁwuérgdo&%ngﬁ\? éﬁfi@ntui’gbefneé%oﬁ%ﬂ'b‘{, g{%?oup

(CReRf)pOR43 wherein p may be zero, and R43 is e.g. a (C3-C1p)cycloalkyl residue
optionally substituted by NR21R52, wherein R91and R52 may be hydrogen,
(C1-Ce)alkyl etc.; or R43 is a group R81 defined as a 4-6 membered unsaturated or

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

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

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

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

optionally substituted in 6-position by a group (CReRf)pOR43 wherein p may be zero,
and R43 is e.g. a (C3-C1p)cycloalkyl residue optionally substituted by NRS1R52,

wherein R51and R52 may be hydrogen, (C1-Cg)alkyl etc.; or R43 is a group R81
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(Cl1-C6)al kyl etc.; or RA3 is a group R81 defined as a
4-6 nmenbered unsaturated or saturated nonocyclic
whedoegooegtic ring with 1, 2, 3 or 4 heteroat onBGT/EPZH06/007140

are substituted by a directly bound optionally

substituted aryl or heteroaryl ring in the 4-position.

25 WD 2005/030130 (Merck & éo.) generically describes

as potassium channel inhibitors for the treatnent of

cardi ac arrhythm as, stroke, congestive heart failure
definedtis .a 46smembered nmsdturateat ovesturdted momgceyetic heterocylic ring with

substi tuted 1-position

by hydr ox i.n the and are )
1,2, 328 A RtBl9aomRh 2t e subsHlid By ety Saura] spipnally substituted

4eh ki y be zero, and R43 is e.g. a
aryl Or?%@%b??ﬁ?ﬁggﬁf;l bc?héfs??ﬁ&ﬁe optionally substituted by
NR51 R52, 30 wherein R5land R52 may be hydrogen,

WO 0333555538 8183) dsrrbs Gen doolon dedvaifenaithestomely
et er ooyl | ¢ e e 1ol fefARIRIERL. g

are substituted § directly bound optionally
substi t ut ddiN. ary heteroaryl ring in the
4-position. 5[WO 03/053330 (Ube) descri bes
I soqui nol one gerivatives of the formula / {aromatic
ring} - C(R(R(NH2) HNI O as Rho-kinase

as Rhd-RinaBbti9hibitorAn enbodi nent of the present invention is
a compound of the formula (I) RA RS RN R3\Rg R2
NI R7 (RS)n 10 O R5 (I) wherein R2 is H,

An em[a%éij‘r%rﬁ%lf glﬁ% P@%e%nr%@nﬁo@% %n‘i%i}ﬁp&'f ﬁ&bf teFormula ()

1- C6) al kyl ene] 0-1-O- R C 1-Co) al kyl 0-
)alkylene] o-1.0-R . [( )al kyl gg]

N

RyN

R7 (Rg)n

O Rg 0

wherein

Ry is H, (C1-Cg)alkyl, [(C1-Cg)alkylene]g-1-R,

[(C1-Cg)alkylene]g.1-O-(C1-Cg)alkyl, [(C1-Cg)alkylene]g.1-O-R’, [(C1-Cg)alkylene]-
1-NHo, [(C1-Cg)alkylenelg-1-NH(C1-Cg)alkyl, [(C1-Cg)alkylene]g.1-N[(C1-Cg)alkyll,
[(C1-Cg)alkylenelg.1-CHIR ]2,

[(C1-Cg)alkylene]p.1-C(O)-R’, [(C1-Cg)alkylene]p.1-C(O)NHa,
[(C1-Cg)alkylene]p.1-C(O)NH-R’, or [(C1-Cg)alkylene]g-1-C(ON[R']> ;

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

R4 is H, halogen, hydroxy, CN, (C1-Cg)alkyl, (C3-Cg)cycloalkyl, (C1-Cg)alkylene-R’;
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15 1-NI 2, [(C1-C6)al kyl enelo-1- NH(C1l-C6) al kyl ,
[ (Cl-C6) al kyl enel0-1-N (C1-C6)al kyl]2, [(C
WA 2@a)p#4RY | ene] 0-1-CH R ] 2, PCT/EP2006/007140
[ (Cl-C6)al kyl ene]0-1-C(O -R ,
[ (C1-C6) al kyl enel0-1-C(O N
[ (Cl-C6) al kyl enel0-1-C(O NHR , or
[ (C1-C6)al kylene] 0-1-C(ONR 12 ; 20 R3 is H, hal ogen,
CN, (Ci1-06)al kyl, (Cl-Co6)al kylene-R, OH OR', NH2,
Rsis IHI}—ﬁéLogeNRCN NﬁzM@-ﬁC@)alRyl (R4-Cg)atkertybIRgen, hydr oxy,
(C1-C6) al kyl, (C3-C8)cycl oal kyl

(C1q Cekaiksdﬁr)ai(qzm@m)awl (%Ca)a oy@mgz(%@nemm/ 007140
s H_hal agen (c1 OGMk
(C1-Coramdened e o Riérocyay) Nt I S8t NU)SPgr(C1-Cealkyl,

NH-SOgR RHAEG @F—Zﬁéil’?@%ﬁ%ﬁyﬁﬁéléfﬁ%éy&wmwwz, C(O)OH or
cONE TGN By al kyl . Nb GG -R o
C(O N (Cl-C8)al kyl]2, (O OH or 5 C(O) O (C 1-C6)al kyl ;

R6 and R6' are independently of each other H R,
Rg and R’ @ amvdependently 6f pakkdtheeHRR, (C(1&Tg)alkyl, (C1- C6)alkylene -R’,

-C6) al kyl ene-O (C 1-C6)al kyl, (C 1-Co6)al kyl ene-O-R ,
(C1-Celalkylexne-D«Gh Sglalby, mﬁﬁe)dlmemwyﬁ%@eﬂl@bﬁe -CH[R']2,
(Cl-Co6) al ky, | ene-C(O) NH2, (Cl-C6)al kyl ene- %Ogn@
(Cq Ce)alksdenwj(oc):d? a(wcrsaaak@te@e\{?(@mHzRé:m%) -C(O)NH-R’, or
ndependentIKl of each other H, hal ogen,
(C1-CeralkyteneiGINIR'E2:( c1- c6) al ky!
R7 and36 o EVkBR)NERD PLadens h;&% nqledetd Moheiicaepalky.
H- I » NH S02-R'
0-(C15013H 8%% @%me é‘f@‘%ﬁ%‘%ﬁw RH 15
O G a T %&m%ﬁhé’ﬂ%maw-ﬁ%ﬂ
-SHS-(84- 3 - -
NH-S 03 (&1 )N S0 R 2 Nit2; S0P AR NGO (S -Covatiot, NH

y c 00 kyl25 R'
o101 BRI Capp OIS, ClONod Cayes 15

(C6-Cl0)aryl, (C1l-C6)alkyl,
Rg is halogen or (C1-Cg)alkyl;

nis0,1,2, 30r4; and
L is O or O-(C1-Cg)alkylene;
wherein R’ is (C3-Cg)cycloalkyl, (C5-C1g)heterocyclyl or (Cg-C1g)aryl; and

R” is (C3-Cg)cycloalkyl, (C5-C1g)heterocyclyl, (Cg-C1p)aryl, (C1-Cg)alkyl,
(C1-Cg)alkylene-R’, (C1-Cg)alkylene-O-(C1-Cg)alkyl, (C1-Cg)alkylene-O-R’, or
(C1-Cp)alkylene-NRyRy; and



(C1- C6) al kyl ene-R , (C1-Co6)al kyl ene-O (C1-C6) al kyl
(Cl1-C6) al kylene-O-R, or (Cl-C6)alkyl ene-NRXRy; and
WOD0200A2D12422 PCT/ EP2006/ 007140 7 wher ei n RXCERBR20Ry007140
are independently of each other (Cl-C6)alkyl,
(C5-C10) heterocyclyl, (C6-C10)aryl,
(C1-A4) al kyl ene- ( C5- C 10) he?erocycl yl,
(Cl- 4) al kyl ene- (C6- C10) aryl
(C1- C4) al kyl ene- NH( C1- C6) al kyI
whereir ﬁ% R\ etk andepdrdehtigfadden dther (C1- Cs)alkyl
C4)a| kyl ene- N[(CG 10)aryl ]2, or
(05-016%@46 clwl (GB%CNE)I@F CCl@b)aﬂ%derw&wQﬂ))hamtomweu n
I'n resi 4, R5, R7 and R8 one al ké or al kyl ene
(C1- C4i)larlttyleger(Cg 6?%11:3 (OptCpadktylgnedH(sCrlalkdd by OH,

(c1-c4mqylene NKCG:@IB)@"B')‘M @1&4)@!%%?4[(53&919@}}35/0%
hal ogenat ed once 10 or n?r'e%%cfr their
5 (Cqt- C4@@I|5VH¢Q@ENKCG£HQ)WQEY‘HM 238 ts and/or
stereoi soneric fornms and/or physiologically
functional derivatives. 15 I n another enbodi ment of a

whereil® wgﬁ’?§ﬁ4, mH-2afd Rg Oné aikyfibealkieneydrEdenatorii®an

or a yI ene hydrogen atom can optionally be

i titRGtelbyOH, I©C OO0HO0B0 2,NKERIC H3)2,
°pt'°naq'?q>cé$l§, coﬁszqj ey cou(cm)gagcgjjereoi CHEHERI)

CONH OCQNHC f‘rﬁG)@MCH?,C)Qmeardalkyhmtalk;denefmambeﬂtalogﬁrmted once
i ncl uge the 20 corresponding tautoneric
10 or moré hydroxy substituted isoquinoline derivatives of the
formula (I') R RARS 6 NR3I\R6' | L-- R7 (RO)n ORL
R8 (1') wherein RL is H, (Cl-C6)alkyl,

or theu( ﬁ?arﬁ@o@dﬁ@ﬁw acéHall) elteyant/or dBrecisomeric forms and/or
Co) al kyl'enel0-1- (C3-C8) cycl oal kyl

physm[o@iballmylad:tiqﬂaédéllmatlve(SCB C10) het er ocycl yI

15 In another embodiment of a compound of formula (I) in residues R4, R5, R7 and Rg
one alkyl or alkylene hydrogen atom can optionally be substituted by OH, F, OCHg3,
COOH, COOCH3, NHp, NHCH3, N(CH3)2, CONHp, CONHCH3 or CON(CH3)2.

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

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

)

R
Rs Rs r\je
R3 I \ L \Rsl
N~
R7 (Ro)n
OR; Ry

(I

wherein R1 is H, (C4-Cg)alkyl, (C2-Cg)alkenyl, (C2-Cg)alkynyl,
25 [(C1-Cg)alkylene]g-1-(C3-Cg)cycloalkyl, [(C4-Cg)alkylene]g.1-(C5-C1p)heterocyclyl,
[(C1-Ceg)alkylene]p-1-(Cs-C10)aml,



[(C1l -C6)al kyl ene] 0-1-(C6-C 10)aryl, WO 2007/012422
PCT/ EP2006/ 007140 8 C(O) - (C1-C6)al kyl,
W@y pCA216) al kenyl, C(O) - (C2-C6)al kynyl, C(QcT/ER2006/007140
1- C6) al kyl ene] 0-1- (C3-C8) cycl oal kyl, C(O-[(C
1- C6) al kyl ene] 0-1- (C5-C 10) heterocycl yl, or
C(O-[(C1-Co)al kyl ene] o- 1-(@3- ClO)aryl, and 5 wherein
R3, R4, R5, R6, R6', R7, R8, Rg, n and L are as
defined above. In a preferred enbodinent, R2 in the

C(O)- <€%8}a"éylot(®$1@zf%gmk@mﬂ'c(@ﬁ(d:h -adalkgPyhound i s

hus “char act eri Zed a conpound of the or mul a (rn)

C(O RkyleR C )tydRralk@s)n O R8 (I1) 10 In a
( )[F%?Jt&t_wegr gr efeg{r)reg(d 3er?‘[§od| ment, Rl in the conpound of

C(O)-[{C¢-Cg)alkyleme]h ) -(Cs- B10t)lhetermny|¢b¢mrd is thus
characterized by a conmpound of the formula (I1') R4 RS

C(O)-[t@1 Q@alkylaneﬂzm -(G&rCR9amyl.@dRs (11') The conpounds
(1) and (11') are tautonmeric forms of e?ch other 15

5 whererrbRseRawBISeRﬁw@@co‘ﬁﬁoBBdRﬁaO@mj‘ k gée pgdalingd gbove. 5

tonmeric f

Ina pg@fpﬁegr?énolpgqhmﬂrg, I%g i ltlhe compoun ?‘tr?e forrr?ulg ?Hps Hn(ghe compound

is thus characterized by a compound of the formula (Il)

R
Rs Rs [\1 6
R yZ L \RG'
HN
Ry (Ro)n
O Rg

Q).

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

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

R
R4 Rs |\16
R3 N L ‘Re'
N~
Ry (Rg)n
OH Ry .

The compounds (Il) and (II') are tautomeric forms of each other.
15

For example the compound having the formula

.-“O l AN
H.N =N

2
OH

is a tautomeric form of the compound with the formula
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WD 2007/ 012422 PCT/ EP2006/ 007140 9 HZN NH O The
follow ng preferred enbodi nents refer to the conpounds
we@boovhestnrmulae (1), (I"), (I1) and (11"): SPEBEPR06/007140
preferably H, hal ogen, (Cl-C6)alkyl,
(C1-A)alkylene-R, OR' or NHR'. Mdre preferred, R3
is H (Cl-C6)alkyl or NHR'. Ovbst preferred, R3 is H,
(CL-C4)al kyl, NH (C5-C6)heterocyclyl or NH phenyl,
especially preferred R3 is H, (Cl-C4)al kyl, NH
(C5-C6) heteroaryl containi g _one orgore N atons or
NH- phenyl . Most espeq y 10 ferregd, R3 is H
Preferably, R4 is H ggen, CLnEP) al kyl
NH- ( C6- C10) aryl &BN{ CT>TC6) al ky R . Mre
preferably, R4 is H, halogen, (Cl-Cp)alkyl,
NH ( C6- Cl0)aryl or (Cl-C6)alkylene-R . In a further
preferred enbodi nent, R4 is H hal ogen, 15
Cl- C6) al kyl , NH (C6-C10)aryl or
The foﬁmlnez;rafe%@%ﬂ@b@&én@if@)r)sf%nyto the sompaunds efdhe farmulae (1), (1),
iy and*ll’tlal ogen, or (Cl-C6)al kyl. Especially preferred, R4
[ g 4, hal ogen or (Cl-C6)al kyl. More especially
preferred, RA is Hor (Cl-C6)al kyl. Mst especially

Ra is ierarly diidaiooss, (Ga-Cptaiog: B s atkylens R, BREGTNHRY. More
preferr%%?%}i—i,ﬁﬁ@&%ﬁaﬁyl M@pﬁggﬁg%fé’g?@%'ﬁs 'F'f (E?l-eg)%ﬂ(yl,
i SR o A BRI R TR, i
(s CHRRTAS A b ors ol Ay copeialy
prefe”@ag lis H.C1- C6) al k&/l or (C5-0C6) hef eroaryl . ’ Especi al iy

preferred, R5 is H, halogen or (Cl-C6)alkyl. Mre 25
especially preferred, R5 is H or hal ogen. Most

Preferably; Raioth/ "RURSTD CNOCH-Cosih NF-E80 RS 056 1-Coalkylene-
R o S € s ol Pk bt P o (©
(CyCé)%?Qy?érln(é/-lRe.n?ﬁ S?Sﬂl?e#&?e?@&&é g%%ﬂ%ent, R4 is H, halogen,
(C1-Cg)alkyl, NH-(Cg-C1p)aryl or (Cq-C2)alkylene-(Cg-C1p)aryl. Most preferred, R4 is

H, halogen, or (C4-Cg)alkyl. Especially preferred, R4 is H, halogen or (C1-Cg)alkyl.
More especially preferred, R4 is H or (C1-Cg)alkyl. Most especially preferred, Rq4 is H.

Preferably, Rg is H, halogen, CN, (C1-Cg)alkyl, R’, NH-(Cg-C1g)aryl or
(C1-Cg)alkylene-R’. More preferably, Rs is H, halogen, (C1-Cg)alkyl, R’
NH-(Cg-C1q)aryl or (C1-Cg)alkylene-R’. In a further preferred embodiment, Rs is H,
halogen, (Cg-C1g)aryl, NH-(Cg-C1p)aryl, (C1-C2)alkylene-(Cg-C1p)aryl, (C1-Cg)alkyl
or (C5-C1q)heteroaryl. Most preferred, Rs is H, halogen, phenyl, (C1-Cg)alkyl or
(C5-Cg)heteroaryl. Especially preferred, Rs is H, halogen or (C4-Cg)alkyl. More

especially preferred, Rg is H or halogen. Most especially preferred, R is H.
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(Cl-C4) al kyl ene-C(O) - (C5-C 10) heterocycl yl ,
(Cl1-A4) al kyl ene-C(O - (C6-C10) aryl or
w@ 3742t kyl ene- (C6-ClO)aryl. In a further pre¢dBEEP®U6/007140
enbodi nent, R6 and R6' are 5 independently of each
ot her H, (C 1 -C6)al kyl, (C5-C 10)heterocyclyl,
(C3-C8) cycl oal kyl, (Cl-C4) B kyl ene- (C3- C8) cycl oal kyl ,
(C1l- ) al kyl ene-(CB C 10) het erocycl yl or
(C1- C6) al kyl ene-(C6-Cl0)aryl. In a nore preferred
r&6Y0 OR | Ee R Rére indEbefddnt othet B3(C3)Cyrdlloal Ry !
Prefeﬁﬂ? tf ) aPkyI eneé'I()CS CG%CI oal kyl aégq éﬁm ,y
Cq-C §Iky@933® AC g)cydIBalkhl), ¢ ¢l Opakylene~(Cs-C heterocyclyl
(©1- I?Cl 4) aIt k%l e8r2e(l CSI@CSSQC?/CI%)aWyI E 2 10)
(C1-C4)a)Kytares-G¢OI @b Ci@)he@oeﬁolw @h@@aw&ir@ -C(0)-(Ce-C1p)aryl or
10) heterocycl yl or (Cl-C6)al kyl ene-(C6-Cl0)aryl. In a
(C1-Cd)atkytane- (Gr@-ﬁe](r)aeﬂe nadué opraf@'md eppadimant, Re and Rg' are
(Cl1-C6)al kyl and R6' is

lndepemsntizpé?apb@lﬂv@nH QCcl @e&alm @séreo)be@f@gyfévc(%aﬁ@wcloalkyl
(C1-C e og e Pvapalket - @C@%@ LEsE %vocvrwgor
ST O T T e
(s CHETEI B R S SR SRS AR PPt
(c3-c§5%yaé§;k§/f 'lg:H-' )ﬂﬂﬁé’ﬁé&t&%@ﬂg@l’balkwq%' LEWhfbt&beyclyl,

oge

(c1-04)§1kﬂ§aé1<61 héffo&ydW1ary(C 1O dIkyiéne 2C % 1@2ryl In a further

unsubstitu ed or substituted by hal ogen, ) al kyl

more preftedembodiident, Rgi8, HO(C {- Cb):ﬂl@laédQIReasudpaca{ -Og)alkyl,
O CH3, or S02-(Cl-C4)al kyl especially S02-CH3 or SO2
(C3-Cgrychalkyl,(Cq- @nhlk!deaéécedae)@ubl@aimr(cs &go)hetefocyclyl,

(Cl-C6)al kyl and R6' is H (Cl- C6)al ky
(C1-C4)@H<S¢B7Q‘@B&\10&ihetemﬁycéylfmr( Colal ylemé@er%@)awl In a further

nbodi t, R6 H
even ot Resfered SAGHMERE it ) (o) akiEad e S (81-Cealky!,

f h R6 R6'

(C3 Cglcyc{aa.l@iﬁg P RE B RS EREIRE" Ty Gt ogan et hy
(C1 CQ %I%@%’ (ggyéw)hggeﬁbgféfylég pﬂgﬁﬁ }B?é erB¥Y1ris unsubstituted or
SUbSt'gﬁ %Pytu n se ec?)e%b or‘notﬂl!g(c{ %25&2'%&" CSO)?WI g which

onsi

aryl is ¢AQab St oPSb St ea&yORA1d4en, @1 -€ly)all}l dpeiallf! CH3 or CF3, O-
(C4-Cy4)alkyl especially O-CH3 or SO2-(C1-C4)alkyl especially SO2-CH3 or SO2-
CF3_ In a most preferred embodiment, Rg is H, (C1-Cg)alkyl and Rg' is H, (C1-
Cg)alkyl, (C3-Cg)cycloalkyl, In a further most preferred embodiment, Rg is H and Rg'’
is H, (C4-Cg)alkyl, (C3-Cg)cycloalkyl. Especially preferred, Rg and Rg* are H.

As examples for these embodiments, R6 or R6" are, independently from each other,
hydrogen, methyl, ethyl, propyl, isopropyl, 3-methyl-butyl, 2-methyl-propyl, butyl,
pentyl, 3,3,3-trifuoropropyl, 4,4,4-trifluorobutyl or a substituent selected from the group
consisting of



aaa a/*vax* *add FFENOS5, * 0SSO

/11 NH ** N * NH* NH 10* NH* * NNS OC W
WQeB700u2122 PCT/ EP2006/ 007140 12 O or Pref ePEHER2006707140

and R8 are independently of each other H, hal ogen, CN,

(Cl-Co)al kyl, O (C1-C6)alkyl, (C2-Co6)al kenyl, R or

(d - 06) al kyl ene- (C3-C8) cycl 34l kyl . More 5 preferred,

R7 and R8 are independently of each other H, hal ogen,

CN, (Cl-C4)alkyl, O (Cl-C4)alkyl, (C2-C4)alkenyl,

phenyl, (C3-C6)cycloal kyl, (Cl-C4)alkyl ene- C
(C3- 08) cycl oal kyl or (C5- 06) heffer oaryl . Exenworse
@l R7 and are + ndependefltiy of ot her

H| kyl , A) al ky
: st preferably, R7 is H} hal ogen,
(C¥C4) al kyl™or (0¢-Cﬁ$bycloalkyCKO,and rR8 ¢k H.
Especially preferred, R7 and R8 are H

Cl
cl . Cl Cl
: Ci cl
F
N
\V/I:::j// \\//[:::T/L:F \v/ﬂ:jiT \V/J[;jj
* * * 0t =
5 1 3 1 )
%
\V/I:::]/’%) *\//IillnillI \\\\ *\V/J::::] *\V/J:::ITH
* S

* Na
NH *\\//[:::] \T::::] * /N\X::>NH
10
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Rg is preferably hal ogen or (Cl-C4)al kyl. Mre

preferred, Rgis d, F, nethyl or ethyl. Preferably,
wm2003/004221, 2 or 3. More preferred, n is 0 or HCT/EBXD6/007140

preferred, nis 0. 15 The linker group L may be bound

to the cyclohexyl ring in any position via a

cycl ohexyl ring carbon atofand may thereby formthe

cis- or the trans-stereoi soner of a conpound

according to the invention. 20 In a preferred

enbodi nent, L is attached to the 4<posi

ion of the
cycl ohexyl rin R6 J:Z ~L (R¥)n o | s attached
to the 3- posig}g&ﬂ of the cl ohexyl

RESON L (Rs)

2007/ 012422 ,.PCT/ EP208&!/ 40 13 RG,
n inall their stereoi soneri @forms. In an especially
preferred enbodinent, L is attached to the 4-position
of the cyclohexyl 5 ring. Preferably, L is
Preferablye Ryyamh Rg @eehdgpemrdaeruly ad.eddbr athpr bt bakdgep, QN,i (€1-Cg)alkyl,
O net hyl ene, 0- ethylene or nost preferred O attached
O- (C1t—66)aﬂafl¢4(-cm3§lsl)albﬁnﬂthhé(@y&@ﬁﬁ‘y n&(G@Caiwqmlkyl More
prefer%cifé%é‘ﬁé Rede %ﬁega'ec?@é’ﬁﬁ%f?éé%{’o&%‘?iﬂ%%‘f&srg Aol 1-Caralky!
O-(Cir f?@@ﬂd&*&ﬁy@ Afetdc Rharve/Caralerahgiys (G palalklons”
cx BiFkRR ?@ﬁwg%g%ea@a Ol BEheHiEE030 ane B e
nceo @5l IV kLR, B 2@@%@ B o
(C3-CER&/iddIR. meevsfefaalbmmisnﬁt hargeA! (Bf-€f8aKk§Por (C3-Cg)cycloalky

and Rg is H. Especially preferred, R7 and Rg are H.
Rg is preferably halogen or (C1-C4)alkyl. More preferred, Rg is CI, F, methyl or ethyl.

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 cyclohexyl ring in any position via a cyclohexyl
ring carbon atom and may thereby form the cis- or the trans-stereoisomer of a

compound according to the invention.

In a preferred embodiment, L is attached to the 4-position of the cyclohexyl ring
/
QN\
(Ro)n

L is attached to the 3-position of the cyclohexyl ring
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definitions, nore preferred or nost preferred and/or
specific denotations being a subject of the present
WO poogita4en. Also with respect to all preferredPCI/EP2006/007140
enbodi ments the invention includes the conmpounds of
the formulae (1) or (I") in all stereoisoneric forns
20 and mixtures of stereoisbderic forns in all ratios,
and/or their physiologically acceptable salts. A
preferred enbodi nent of the present invention is a
conpound of the fornul ae @r?), @6'-), (rr)y or (11)
wherein 25 R3 is H, hal oge ,\NCN, (C1- Co) al kyl,
(Cl-Co6) al kyl ene-R, OH, OR',
2007/ 012422 PCT/ EP2006/ 00714
hydroxy, CN, (Cl-Co6)al kyl,
(Cl1-C6)al kylene-R ; YRS is
(C1- C6) al kyl , (C2-C6) yI»R, (C1
- 06) al kyl ene- (C8-C 10) aryl, (C2{Rg)ml kenyl ene- (C6-C
10)aryl, 5 (Cl-C6)al kyl ene-(C5-C10) het erocycl yl, NH2,
NH- R, NH S2H, NH S02-(Cl-C6)al kyl, NHS02-R,
in all their ste@oisanedsfaimsl , NHC(O-R,
C(ON(d-Ce)alkyl]2, C(OOHor COO(CL-0Co)alkyl;
R6 and R6' are independently of each other H,
In an dsg%c@ﬁ%'%r‘@ﬂe@r@dkdrhbodﬁie@l_aé tthched € the 4-position of the cyclohexyl
) (Cl-Co) al kyl ene-R , (Cl-Co6)al kyl ene- O ( Cl1-C6) al kyl
nng. (Cl-C6)al kylene-O-R, (Cl1-C6)alkylene-CHR ]2,
(C1l-Co6) al kyl ene-C(O) NH2, (C1-C6)al kyl ene-C(ONHR , or
(C 1-C6)al kylene-C(ONR]2; R7 and R8 are
Preferzizatblsi,epﬁﬁld)lslgtdlﬂyylelhe,t(aﬁeﬂthﬁeheror}ﬂ). Marepeeferatily, ING2O-methylene, O-
Cl- C6) a , 15 (C2-(C6)al kenyl, R., .
ethyle ot D5y PRRYIESnR Afesed §9 459 F:asdiongs thagicleheed ring.
NH2, NHR , NH S02-(Cl-C6)al kyl, NH S02-R , S02-NH2,
S02-NHR' , NHC(O-(Cl-C6)alkyl, NH C(O-R,
Most peéferably L isC6). al kyl ]2, C(O OH or C(O) O (C1-C6)al kyl ; RO
is halogen or (Cl-C6)alkyl; 20 nis O, 1, 2; and L is
0 or O(C1-C3)al kyl ene; wherein Rl, R2, R, R', Rx and
In prefBre@&inBSdiffrte 8F P BM&ent invention one or more or all of the groups

contained in the compounds of formulae (1) or (I') can independently of each other

NH2, or NHR': WO
14 R4 is H, hal ogen,

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 preferfed or most preferred and/or specific denotations béing a
subject of the present invention. Also with respect to all preferred embodiments the
invention includes the compounds of the formulae (1) or (') in all sterecisomeric forms
and mixtures of stereoisomeric forms in all ratios, and/or their physiologically

acceptable salts.

A preferred embodiment of the present invention is a compound of the formulae (i), (1),

(1 or (II') wherein

R3 is H, halogen, CN, (C1-Cg)alkyl, (C4-Cg)alkylene-R’, OH, O-R", NH2, or NHR";
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25 or their pharnmaceutically acceptable salts and/or
stereoi soneric forns and/or physiologically

wo evevimenl derivatives. A further preferred erdDEPI0861007140
of the present invention is a conmpound of the fornul ae

30 (1), (1), (1) or (I'l") wherein WD 2007/012422
PCT/ EP2006/ 007140 15 R3 isl#, hal ogen, CN,

(Cl-Co)al kyl, (Cl-C2)al kylene-R or NHR'; R4 is H,
hal ogen, CN, (Cl C6) al kyl, (C3-C8)cycl oal kyl,

R4 is rggi%ﬂ%rg: 0(6)1{3'()%2%1;(? l(t:Rg,’t@%%g@!@au@N,(d\liOzs)amylene-R';

1- C6) al kyl ene (06 C 10)ary| (C2 OG)aI kenyl ene- (C6-C

10) aryl (C1-C6) al k ne- ( 0) het ergcyclyl, NH2,
Rs is mmaivgemrcf&( @Pz @1%@&"&94 C:bPe) ¥k RG1- o6) aI kyl ] 2;

croditstadiin CEE RS LB "
(C1-Ceafivteng %’cﬁ.@%@%etemyq@nﬁﬁ@c}ﬁtgaﬁ[f@%eﬁ 'NHE053EY-Cp)alkyl,
iR B QI BT o o o

g is hal ogen or (Cl-C6)alkyl; n isOor 1;
C(O)O% gg;?]k}'é 0 or O nethyl ene; wherein Rl, R, R, R,

Rx and Ry are as defined above; 25 or the|r
pharmaceutically acceptable salts and/o

Re ancmg ate inslependently sk cashiother Hhrife3- asé@fcmlkx} (C1-Cg)alkyl,
tional derivat A f di nent_ of

(- CG)HE&##’%S%nt(QﬁLb\é?ﬁ"Q\égg?so &&%@%ﬁfev&e{#&siarfﬁﬁphﬁ”re R

(C1-Coilmana GHIBILL (31-CoraikdiehesC OIS, (& -ERJAIRAEZ(OINH-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,
(Co-Cg)alkenyl, R’, (C2-Cg)alkenylene-(Cg-Cqp)aryl, (C1-Cg)alkylene-R’, NHp, 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[(C 1-Cg)alkyl]n, C(O)OH or C(O)O-(C1-Cg)alkyl;

Rg is halogen or (C1-Cg)alkyi,
nis0, 1, 2; and

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

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

physiologically functional derivatives.

A further preferred embodiment of the present invention is a compound of the formulae
(1), (I, (I or (II') wherein
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16 R3 is H, halogen, CN, (Cl-C6)alkyl,
(Cl1-C2)al kylene-R or NHR'; R4 is H, hal ogen, CN,
w@ ab7omuat kyl, (C3-C6)cycl oal kyl, (Cl1l-C2)al kyl PCIEERR006/007140
5 R5 is H, halogen, CN, N2, (Cl-C6)alkyl,
(C2- C6) al kenyl, R, (Cl-0C6)alkyl ene-(C6-C10)aryl,
(C2- C6) al kenyl ene- (C6-C10) atyl, (Cl1 -C6)al kyl ene-(C5-C
10) heterocyclyl, NHR; R6 is H (C3-C6)cycloal kyl
or (Cl-C4)alkyl; 10 R6' is H, (C3 C8)cyc| oal kyl,

o BB A R o

(Cl C6) al kyl, (C2-C6)al kenyl, R,
(C2- C3) al kenyl ene- (C6- C10) a (C1-C3 aIk | ene-
Ra is HBcBagr €N 06) miOe)a o (C 3808 Ky loaly (4 Gl garnen:
(Cl A)alkyl; nis O0; and 20 Lis O V\herelan R2,
R', Rx and Ry are as defined above; or their

s EIGHBESARO SORRPIORE .,
(C1-CQHlKGlerRIRSs-B5i0ha t'(mgsc Ik MEN CEIG )R] er T ed

i nvention’is a conpound of

-R(,INH)C Cgialk
b Bt 1

C(O)N LEERMAAIP07140 17 R4 is H hal ogen, (Cl-C4)alkyl;
!Fggjils H, hal ogen, (Cl-C6)alkyl; 5 R6 is H,
(C3-C8) cycl oal kyI or (Cl- C8) al kyl; R6' is H,

R anci‘é%es%g%%b‘éﬁhé of sge et (o b alsiaator, (G1-Gealkyl, or

(C1'C3§3ﬁ( IShd hﬁr H hal ogen CN, (Ci1-Cg)al kyl or S02-N 2;

R7 and Rg are independently of each other H, halogen, CN, NO2, (C4-Cg)alkyl,
(C>-Cg)alkenyl, R’, (C2-C3)alkenylene-(Cg-C1gp)aryl, (C1-C3)alkylene-R’, NH-R’, NH-
S05-(C1-Cg)alkyl, or SO2-NH2;

Rg is halogen or (C4-Cg)alkyl,
nis0or1;and

L is O or O-methylene;

wherein R1, R, R’, R”, Rx and Ry are as defined above;

or their pharmaceutically acceptable salts and/or sterecisomeric forms and/or
physiologically functional derivatives.

A most preferred embodiment of the present invention is a compound of the formulae
M, (1", () or (I') wherein
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Rg is halogen or (Cl-C4)alkyl; nis O ; and 15 Lis O
wherein RI, R2, and R are as defined above; or their

wWebareseuti cal |y acceptable salts and/ or PCT/EP2006/007140

stereoisonmeric fornms and/or 20 physiologically
functional derivatives. As in any enbodi nent of the
invention, in the precedi ngi@nbodi nents which contain
preferred, nore preferred, nost preferred or exenplary
definitions of conmpounds 25 according to the

. Jnventio 0 r 1 OF QPR »-can have
R3is l—&ﬂgﬁgger?,'éN, g@'ﬁ&)%&ﬁ (ﬁﬂfg5i§|rlglee¢ér1§d,%?nost ‘preferred
definitions specified above or any one or sone of the
speci fic denotations which are conprised b¥ its ,
R4 is Hehalogén,cON, (D4-Cy)alkys {E€gFECpRyctoatos. ((3eC2)alkylene-R',
Physi ol ogi cal |y acceptable salts of conpounds of the
formulae (1) and (1) nmean both their organic and

s’ WSRO R R
oG e riii ey SRR

S hid I L4 NiH.p:- preference is given for
(Cng)%ff\&l%ﬁ%{%gpr&%q)h? gerrﬁgyc%fg, F gt gddi um potassi um
cal cium and ammonium salts; preference is given for
basic groups inter alia to salts of nmaleic acid,
Rg is Hu(@g-Cp)ayaloalkgurdCri-€43kd; nalic acid, tartaric
acid, nethylsulfonic acid, 5 hydrochloric acid,
sul furic acid, phosphoric acid or of carboxylic acids

i

nmet hanesul f onat es, acetates, |actates, nmleates,
fumarates, nal ates, gluconates, and salts of amn

m no
R7 anddgsre irfdepandeatly bheach othardd Hiplogern @i B2, {ke-Co)alkyl,
preparati on of

physi ol ogi cal | y accept ahl lts from
(Cz-cganlmwids’,éCztfhs)a‘"@ﬁnvdﬁrzﬁr(Qas)Cm)af&ﬁq ' 1-&55%'&3‘%‘@"%@
capabl e of salt for ion, including their
NH-S@pe(Caiotsiptieyli er POI2WH2 akes place in a manner  known

per se. The conpounds of the fornmula (1) formstable
al kali metal, alkaline earth netal or optionally

Ra is Rdfsyehidtt _@g}gg pum salts with basic reagents such as

° ﬁy oxXi e(gq c rblg%at es, bicarbonates, al cohol ates and
ammoni a or organi ¢ bases, for

nis0;and

Lis O;
wherein R1, R, R', R”, Rx and Ry are as defined above;

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

physiologically functional derivatives.

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

formulae (1), (I'), (1) or (II') wherein

R3 is H, halogen, (C1-Cg)alkyl;



10

15

20

25

30

exanple trimethyl- or triethylam ne, ethanolam ne,

di et hanol am ne or triethanol am ne, 15 tronetanol or
we@k®e/okasi c am no acids, for exanple |ysine, OPCI/EPI00€007140

or arginine. Were the conmpounds of the fornulae (1)

or (I) have basic groups, stable acid addition salts

can al so be prepared with stzong acids. Suitable

pharmaceutically acceptable acid addition salts of

t he compounds of the invention are salts of inorganic

. ids su rochloric acid, hydrobromc
R4'5FE ‘ﬁﬁﬂbﬁgﬂaﬁékg%ﬂosphoric, nitric and sul furic acid,
20 and of organic acids such as, for exanple, acetic
aci d, benzenesul fonic, benzoic, citric,
R5isFﬁ“ﬂﬂﬂﬁﬁﬂkcqﬂtékﬂkﬁﬂafiC’ gl uconic, glycolic,
isethronic, lactic, |lactobionic, maleic, malic,
nmet hanesul foni ¢, succinic, p-toluenesul fonic and
_tartaric acid. Salts wi _physi ol ogical ly
Rg is Hudgdcgﬁi%'c@?lﬁﬂi %rnngUgSsgg% for exanpl e,
trifluoroacetate 25 |ikew se belong within the
framework of the invention as useful internediates for
1ie yh ' - Iyl cat(CanCalalkylensdeut i cal | y
Re'is gb&%@a@?@@?ﬁ@ (gﬁldqu%l)? eﬁor u(gg [ gj ﬁ%nt her apeuti c,
for exanple in vitro, applications. The term

"physi ol ogi cally functional derivyative! used_.herein )
Ry and Bears ASRRROCR A OGPE B Nalaisu Gl di GEATHRYIRySO2-NH;
of a compound of the formulae (1) or (1') of the
i nvention, for exanple an N-oxide, which on
; ] LM i -a manmal such as, for WD 2007/ 012422
Rgis @%ﬁ%ggﬁ 590‘{)?%! 19 exanple, a human is able to form
(directly or indirectly) a conpound of the formula (1)
or (I'") or an active netabolite thereof.
nis O PAYSi ol ogi cal |y functional derivatives include
prodrugs of the conpounds of the 5 invention, as
descri bed, for exanple, in H Okada et al., Chem
LisOPharm Bull. 1994, 42, 57-61. Such prodrugs can be
nmet abol i zed in vivo to a conpound of the invention.
These prodrugs may thensel ves be active or not. The
[ Ngi0 , t ofpiend of the formula (1) or
wherewﬁ)ﬁ,f{g, ?Hé% ?rrr%]%osf&%fﬁ'ee?r 10 fTacemates, raceni c( )
m xtures and pure enantioners and to their
di astereoners and mxtures thereof. |f radicals or
or thes phatiaceutically@cceptable saits andion strreeisome B RNHeS
.qf th or ol ). (1), they may all,
PhYS'qqﬂ%aﬁﬁlé}ﬁg)g‘g‘?ei@@%ot her, have the stated meaning

and be

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 (1) and (I') mean both

their organic and inorganic salts as described in Remington’s Pharmaceutical Sciences
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15 identical or different. The conpounds of the
i nvention may al so exist in various pol ynorphous
WO oor®1242Dr exanpl e as anor phous and cryst al | PGIEFEP2006/007140
pol ynmor phous forns. All pol ynorphous forns of the
conpounds of the invention belong within the franmework
of the invention and are 208a further aspect of the
i nventi on. AII references to conpound(s) of formula
(I)" or to "conpound(s) of formula (I")" hereinafter

(17th %@{lgﬁ [%%%?: gg@ggf@é@% é’% e HaheyY |c%'| épﬁrch(ehlazalas?ablllty and

scri e phyS| oglca y accept abl
the sokdilitg, prefereatess gwénrfbyacldioognowlsl ipterr mliatto sndlun2Spotassium,

calciufyand GFVESHLE A, RGP BTSRRI 4h RS BLO LRt i to sals of

malen#‘é‘&l&rﬁﬁ\‘?‘%’c Qéldasuéﬁfﬂk%"f’d BARIi¢ §&iddtamy £6d Cn%%tlﬁﬁsulfoglc acid,

. straight-chdin, or bfanched and has 1,
hydroéhlorc abidosuBu@abidn pbospimncr asigertaf varhgxyibacids or sulfonic acids,

for exggglﬁgs Egg%pég I i aI pI I e | fg?ageﬁ%ﬁ% sylgq%g;gﬁ,gl e
methan&%ﬁo%t)@xicgéwIé&at@%kﬁia)eatésaﬁdﬁélérafés #nalates, gluconates, and

ene- O, an al koxycarbonyl group or —an
salts omaymlablqmds of oaturabrasgs escarboxylic/acigs olipe paeparationyf,

oy St B B Ps gh (i are

capabt¥ 8¢9t fdrﬁ%@?oﬁglﬂcludlﬁ%’Hﬂélb’éterém%ﬁhy blﬂdwé,,tak§§ pRiteyih,a manner
neopent y penty

knowmpmsmym@nompoundsnéma forg@&a Bhfgmm s{a@m al!failyne@nl alkaline earth

metat bR st M B0 vl o2 AL

hydrogities PsarBBrates, bidaﬁbérm’té@dalcﬁh@ate&afﬁd lammombaﬁ organlc bases, for
Exarrpl es of halo enat ed al kyl 5 groups are CF3 and

examiptarethyboestri aming, etl@rc@pg)l@e Hie hqn@@mqneaqretneff@‘nolamme
trome?ﬁggp néy'lsg b§¥Lh T rl;r%lré)é?gg'yf {aﬁarﬁﬂ'b%)@gkﬂ (nlrnlf’H ihe o} arginine. Where
the cozl'nﬁb(minr;did %fftgblf?g?wsi afr?p clire(K)ahaKe basit, g?oppsx stdbkammd atidition salts
can algorhqureq withr s ng 0§ @/tﬂétpyﬁwggg%%@@rpc%%e acid
addm&ll QQIrthf Hy 8&9[}0956’{? {Ne ihQdAtiod &rs §§I}§Mﬂ|ne?déﬂé acids such as

are cyc groups containing 3,
hydroé’hlonc&cld rigldlﬁbmmlb,qrhcﬂpdmslcl Me&mmﬂpdmrwpyitnc and sulfunc acid,

M T e
ethan884WRfic PRI YRBhIE, 3lyRlieYicbaabiig! lactic, lactobionic, maleic, mallc,

methanesulfonic, succinic, p-toluenesulfonic and tartaric acid.

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

nontherapeutic, for example in vitro, applications.

The term “physiologically functional derivative” used herein refers to any
physiologically tolerated derivative of a compound of the formulae (1) or (I') of the

invention, for example an N-oxide, which on administration to a mammal such as, for
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groups) like, for exanple, cyclopentenyl or
cycl ohexenyl can be bound via any carbon atom 20 A
W@ 88713 raryl group neans an aromatic ring or BCT/EP2906/007140
system whi ch conprises two aromatic rings which are
fused or otherw se |inked, for exanple a phenyl,
napht hyl , bi phenyl, tetrahyfronaphthyl, al pha- or
beta-tetral on-, indanyl- or indan-1-on-yl group. A
preferred (C6-Cl0)aryl group is phenyl. 25 A
examdrlg% HuMApEE SbRe Y(ﬁdg{? ngﬁr%‘éﬂgrﬁmr&ﬂ??Q RonPouHddtheFormula (1)

ng system whic rises, apart from carbon, one
or (I') or amactvéenmetabaliteiteersoth as, for exanple, e.g. 1, 2 or

3 nitrogen atons, 1 or 2 oxygen atons, 1 or 2 sulfur
atons or conbinations of different hetero atons. The

Physic?%i%é% d’nbnéle&étrﬁ/gﬁ?é HEIBGe ProHItgalof Y cHPPoLNEE Bf the

mple on “position, 2-position,
invent®npasidaseribedi-fooekample, i8-Hkadaeat alg-Ghgynt Pbarm. Bull. 1994, 42,

71 B e e £ BB LSBT renin.
These(zl?rbdr% M%gttﬁ&nQélv@§béTéc¥t% gf RpEt i c/ saturated. WO
007/ 012422 PCT/ EP2006/ 007140 21 Suitable

(C5-C10) heterocyclyl groups include acridinyl,
nzi m dazal

. inyl.. b I b Lo o .
e i ERG R o BB B SARRILI by (gt of ther
racemBesY, @58l ixtureeiHd b @b iyAntidreest dricieothgir diastereomers and

benztetrazol yl, benzisoxazolyl, benzisothiazolyl,

mixtureartheresf.y| , 4aH carbazol yl, carbolinyl, furanyl,
qui nazolinyl, quinolinyl, 4Hquinolizinyl, 5
qui noxal i nyl , qui nuclidinyl, chromanyl, chronenyl,

If radi€dls gr_i%&lbgtiteéms, may vael mdre thaleoaby i tipucorapbayds of the formulae

2H, 2-di t hi azj nyl, )
(1) or #).Hhay ;an @[,m®nﬁm¥lymm%amtaﬁr. hayeythe statgd peaging and be
identi&q%?@ﬂ‘f QR{ i nyl, honopi perazinyl, imdazolidinyl,
imdazolrnyl, imdazolyl, 1Hindazolyl, indolinyl,
i ndoli zinyl, indolyl, 3Hindolyl, isobenzofuranyl,
i sochrgmanyl ,. isoi ndazol Lsoindolinﬁg‘ isohndo

. |, L.yl
The cpRBQUNABIOF InA INvBRYRA May-2BPiRpgs! in YaiAvs PRIYgIOTPRGUS s, for
exam%I\%%@rbﬁhsoﬁrﬁ]ﬂ;ﬁyﬁfﬁﬂ?neoEgg?’ﬁaéz}gpgﬁ% fBlfh'nzs é\_ll polymorphous forms
of the moathaunalsydf thd jrivemtior ddtileng Withjn theXramewadk af thieyinyention and are

1,3,4-0 iazol yl. oxazolidinyl, oxazolyl,
af“”*!ﬁie?zsaeFﬁ&gRb‘le,'%‘%l}ti%-di nyl, phenanthridinyl .
phenant hrol i nyl , phenazi nyl, phenothi azinyl,

phenoxat hi i nyl , phenoxazi nyl, phthal azi nyl, )
All referermesprigpmppunad(s) of farmulaghopr teyiconmpasindds)nefi formula (1)

hereir%ﬁ%%{qr ﬁ@&%%bgggﬁx ;ﬂ?%rimé] ¥<|)r'm§i¥é ?620? l(f’)dé§¥é$cribed above, and
their physiologically acceptable salts, solvates and physiologically functional

derivatives as described herein.

The term alkyl and the corresposponding alkylene substituents are understood as a
hydrocarbon residue which can be linear, i.e. straight-chain, or branched and has 1, 2,
3, 4, 5 or 6 carbon atoms, respectively, where applicable. This also applies if an aikyl
group occurs as a substituent on another group, for example in an alkoxy group

(O-alkyl), S-alkyl or a -O(C1-Cg)alkylene-O-, an alkoxycarbonyl group or an arylalkyl
group. Examples of alkyl groups are methyl, ethyl, propyl, butyl, pentyl or hexyl, the n-
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15 pyridazinyl, pyridonyl, pyridooxazol es,
pyri doi m dazol es, pyridothiazoles, pyridinyl,
W@o7ayd422 pyrim di nyl, pyrrolidinyl, pyrrolinyPCT/EP2006/007140
2H pyrrolyl, pyrrolyl, tetra hyd rofu ranyl,
t et rahydr oi soqui nol i nyl, tetrahydroquinolinyl,
6H 1, 2,5-thi adazinyl, thiazgyl, 1,2,3- thiadiazolyl,
1,2, 4-thiadiazolyl, 1,2,5-thiadiazolyl,
1,3,4-thiadiazolyl, thienyl, triazolyl, tetrazolyl

somer S8 HRAE e o805 P05 et necpensy
2,2-din?étﬁ$1'ltjg@ylz-ni%t{]xlgeﬁtwrsiméqnwbeﬁm, igohexyl, sc-butyl, .temitadyl or tert-

I nc éd are correspondi ng N-oxjdes of t

pentyl. &dkyd @uops nfayr— Hnathetherwise stpted — b h@lpg@nggﬁ@{1 gfiqee or more, e.g.
Substituti i - i

alkyl 93085,k b LB b ¥ 4 RerDBL AU EXamipR: B FRI0G8Agted ally

groupsFArBICF § 8AdO1agBFes OTF §, SCE300MO-(ChoYsDyl residues

are pyrazinyl, pyridyl, pyrimdinyl, pyrazolyl,
nmor phol i nyl, pyrrolidinyl, piperazinyl, piperidinyl,

ke s o1 varng: v Aoy Shep e B 2y vty 2
methylgidggﬁ%lyg{:s:-gwgﬁw%bht 5 AExeny] oRAL3-PEREIdEMA. St at ed,

ne or nore tines by suitable groups
i ndependently selected from hal ogen, CF3, NO02, N3,

CN, O - (Cl1- C6)al kyl 0O-(Cl- rylL,
Alkynyesea irpisBiss ROV, BGENY 220 oy s PR v Erk gy
CONH( C1- C6) al kyl , CON[ (C1-C6) al kyl ] 2,
(C3-C8)cycl oal kyl, (C1-C6)al kyl, (Cl-C6)alkyl ene-0H,
HalogdrOmeads dluoyd ertdondibromaiordsdiel kyl ene- NH( C1- C86) al kyl ,
(C1- C6) al kyl ene- N[ (C1- C6) al kyl 12, (C2-C6) al kenyl,
(C2-C6) al kynyl, O (C 1-C6)alkyl, OC(O-(C 1-Co6)al kyl,

- i ddnt&ihihgh8f 4, CA gt 8 ri
QMR ekl HOL B { uontn oy 0 1 o

carborg%gﬁls( ?;%e @(?(Iail)&qdy]?:égﬁcb;(lugl @ﬁ?epéqt}('l;c cyclohexyl or cyclooctyl, which
- (C1- C6).a ene- ( C6- aryl, S
can also besubRyiAd A ComT Al o1 S Bpkblsibongs, (esatysaied pygloalky!

- | ) ) . b
oo ) SOOIty cin o s iy caron
atom. (C1- C6) al kyl , S02-(C 1-C6) al kyl ene-(C6-C 10)aryl, 10

S02- (C1- C6) al kyl ene- (C5-C 10) het erocycl yl
S02- NH( C1- C6) al kyl ene- ( C6- C10) aryl ,

A (Cs-ggﬁ))ﬁﬁ @&@'ﬁdﬁl ﬁ(ﬁ%@ﬁ%}?r ggg{go@ystém which comprises two

aromatic rings which are fused or otherwise linked, for example a phenyl, naphthyl,
biphenyl, tetrahydronaphthyl, alpha- or beta-tetralon-, indanyl- or indan-1-on-yl group.
A preferred (Cg-C1q)aryl group is phenyl.

A (C5-C1q)heterocyclyl group means a mono- or bicyclic ring system which comprises,

apart from carbon, one or more heteroatoms such as, for example, e.g. 1,2 0r 3
nitrogen atoms, 1 or 2 oxygen atoms, 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. (C5-C4g)heterocyclyl groups may be (1) aromatic [= heteroaryl groups] or (2)

saturated or (3) mixed aromatic/saturated.



10

15

20

25

30

(C6-C10)aryl],
S02-N (C1-C6) al kyl ][ (C1-C6) ai kyl ene- (C5-C
wdejhetmencycl yl ], S02-N (C 1-C6) al kyl ene- ( C6- BCT/EP2006/007140
10)aryl ]2, S02-N (C 1-C6)al kyl ene-(C5-C
10) heterocyclyl ]2, 15 C(NH) (NH2), NH2,
NH ( C1- C6) al kyl, N (Cl-C6)akyl] 2,
NH C(O - (Cl-C6)al kyl, NH C(O O (C1-Co)al kyl,
NH C(O) - (C6-Cl0)aryl, NHC(O-(C5-C 10) heterocyclyl

soanl S BRATSUR fly PEpERAATE ey, prsmseon.

benzo h%%ﬁ%%ﬁ? %@P\ﬁh&é&gzé‘iﬁr&(f@&é)ﬂgoﬂﬁﬁpﬁenyl benzoxazolyl

benzthMﬁoSOZbérﬁﬁFlmyblby&hzteltl}azsb’k t(QBBwl@XEZPM,t kenzisaihigzolyl,

carbazg&gﬁ%cg I& %r@o?@ilcég?g%l |5¥1|a’zohnyl quinolinyl, 4H-quinolizinyl,

qumoxglgrgﬂ %ﬂwﬁbfﬁhyl%@mﬁ&@lcéﬁbﬁ{éﬁyl chromen-2-onyl, cinnolinyl,
(O - het er ocycl

decathOhumjlaylkgH@(l M@ﬂm@oyladmydrqf@gq[z&-p]ﬂqgahydrofuran furyl,

furazarﬁ@i @%)J’Cﬁqr%ghaﬁoﬁ rﬁ%ﬁ)ﬁg@wam )glalzoh?\‘n? cim8€f°l'%'1 imidazolyl,
1H- md@&@M Mhdbilry®- ﬁdémrwlyuhdolw GH-iroIvi, lsobeBz6iurdhyt isGbhmanyl,

0) het er ocycl

|somdaq[odmlsg3)dmllnye/]soquglle[spgyu@pm (Lp@p]zgmdagglyl) isothiazolyl,

o ARSI U b 12

oxadiakBnet erpeyadikolyl, M, Z,6-oxadiazolyl, 1,3,4-oxadiazolyl, oxazohdlnyl
1- I]-( N[ (Co

oxazolyf, @@)gz!qﬁglgylkyyql mgfiyl. RW@Z% jé@%/ﬁGp(t‘@g‘@é\}t,@rpyn‘,IIthenazmyl
pheno%ﬂ%ﬁ%ﬁ@%&}}f Algéloég&gxa%ﬁ' ptthala¥hy? BlgéfakadA iperidinyl,

prollnyﬂ[ﬁtgdggwwl opyrahyl, py2d) v, iiroaaplidikyl, pyrazolinyl, pyrazolyl,
pyndayoyh@ygpge? %y c?oqg(%)o@(s( @yo&wéﬁwles Hr%oﬂ?azoles pyridinyl,

pyrldyk:f)?@ﬁ{ %!1% ﬁg{rgﬁ?;ig% Xlﬁbbﬁ'&l 2H- p&{ro CYLI ;)yrrolyl tetrahydrofuranyl,
tetrahydroiseqGir®liayly netrammrmmucehmmlafyz 5-thupc4aﬁn3¢ thiazolyl, 1,2,3-

thlad@gpﬂ;&% %1% él%]zlak,f(d)oz %4‘1%?913?@%! %@,ft-th;oadmzolyl thienyl, triazolyl,
tetrazc%%l(ﬁﬁ? g%@ﬁ?? 'l-‘%%gi é’thhd%@lh NH'Z CQ- &hd ﬂl-ﬂiwidyl Thienyl stands

both fdroa-rmncbﬁdbge@wﬂ:]wyl(@nw bp{rd@r e- @oﬁa?riuryl Kigacmetded are the

coro N B A sy Ay 2 r oo

N[ (C6-Cl0)aryl]-C(O-N (C1-C6)al kyl]- (Ce6- ClO) aryl,
N[ ( C5- C10) het er ocycl le] C(O-N(C1-Co)al k l}
Substitggrslin) (GrsyC 1 oleeterocyclyl residues can occur on Yre carbon atoms or on

N[ (CB- C10) aryl ] - C(0
nltroger[1(atoms )aryl]-C(0)-N (C6-C10)aryl] 2,

Preferred examples of (C5-Cqp)heterocyclyl residues are pyrazinyl, pyridyl,

pyrimidinyl, pyrazolyl, morpholinyl, pyrrolidinyl, piperazinyl, piperidinyl, thienyl,
benzofuryl, quinolinyl, tetrazolyl and triazolyl.

(Cg-Cq0)aryl and (C5-C1p)heterocyclyl groups are unsubstituted or, if not otherwise

stated, substituted one or more times by suitable groups independently selected from
halogen, CF3, NO2, N3, CN, C(0)-(C¢-Cg)alkyl, C(0)-(C1-Cg)aryl, COOH, COO(C1-
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N[ (C5- C10) heterocyclyi]-C(O -N (C6-C10)aryl] 2,

(C6-Cl0)aryl, (C1L -C6)al kylene-(C6-C 10)aryl, O (C
WQA208)pH4RY | ene- (C6-C 10)aryl, (C5-C 10) het er ocREI/HP2006/007140

(C1- Co) al kyl ene- (C5-C 10) het erocycl yl

O (C1-C6) al kyl ene- (C5-C 10) heterocyclyl, wherein the

(C6-Cl0)aryl or (C5-C 10)he22rocyclyl may be

substituted one to 3 tines 15 by hal ogen, OH, NO2, CN,

O (Cl1l-C6)al kyl, (Cl-C6)al kyl, NH2, NH(CLl-C6)al kyl,

Copalk RO EPN GNP SO s 2 tesOakyoati

3 L {o-eQ - - lene-NH(C1-
AR SRR B @R i o CambproC

{eSNJ(O- LCy)aiikkrty, (€2-Cg)alkynyl,
06)3"‘2'}??%@?2?“ ke)ﬂe:hlg(% grégaél}%ylﬁg?ezgyw a 5%-(mszrrbgzaedyr:)il ng
0-(C 14C) ARy IMBLO(QYLCheCp)alkyh, OHR(QR(CHET m)ar t he oxygen

atons are 20 attached to. Aryl or heterocyclyl
0-C(OMO8LC | g)betarooyclyI OB OHY 5Q6Ha SOtz SGNE(Edegialkyl
groups may not be further_substituted by_ a argl or
SOoNIGY Colioll, S6arLerly!dae-Corlone Gatan
s o Etubpan i oSBT A, ° 1
oS ol T Bt prerocv. S0
H S02= (CLl-CA I H -(Cl-4) al kyl
(C1-CRIehies Oz bR Y ed Car Gy = Y =
sz ChP e 50 PiaR QAN SOL EICTL glsiide-Co C 1o,
- HINJIC Ikyl][(C1-Cg)alkylene-
02 YA ML IACCEHR0L M SRR Comtoers
- 1 A)enyCe)akyleny-(Cg-01 terogyclyl],
o R 2y T2 Bl ) 2Pkl ‘one V02007 012427
SO--Ni(T 4 R NGl (CK-C1da@l]gr oup whereby a 5- 8- menber ed
ring i s forned to_gfther with the carbon atons the

SOo-Nix9 gOg JalkytaneatGs A rpaeteoeyslyllghr e preferred

CNHXFyeNHof Sy SeTavbaiilen i oatdia. BHERAFE -Gy,
RS A B oo IS e,
(O ER BRI ETORAIE R LSRR, MERIGH N TECat, N
RSN AR R N 05TE L
LIRS e AeSOL IO C SN Copto
(C1-CHIANRPS NYBH LTk T(E90-(C1-Cg)alkyl, N(C1-Ce)alkyl-C(O)-(Cg-C1p)aryl
N(C1-Cg)alkyl-C(O)-heterocyclyl, N(C1-Cg)alkyl-C(0)O-(Cp-C10)aryl, N(C1-Cg)alkyl-
C(0)0-(C5-C1g)heterocyclyl, N(C1-Cg)alkyl-C(0)-NH-(C1-Cg)alkyl], N(C1-Cg)alkyl-
C(0)-NH-(Cg-C10)aryl, N(C4-Cg)alkyl-C(O)-NH-(C5-Cg)heterocyclyl,
NI(C1-Cg)alky!}-C(O)-N[(C1-Cg)alkyll2,
N[(C1-Cg)alkyl]-C(O)-N[(C1-C)alkyl]-(Ce-C10)aryl
N[(C1-Cg)alkyl]-C(0)-N[(C1-Cg)alkyl]-(C5-C1g)heterocyclyl,
N[(C1-Cg)alkyl-C(O)-N[(C6-C10)aryll2.
N[(C1-Cg)alkyl]-C(O)-N[(C5-C1p)heterocyclyl]z, N[(Ce-C10)aryl]-C(O)-(C1-Cg)alkyl,
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10 substituents the substituents can be | ocated in

2,3,4-position, 2,3,5-position, 2,3,6- position,
wWQ2007819825i ti on, 2,4, 6-position, or 3,4,5-posi BCOAP20061@07140

above statenments relating to phenyl groups

correspondingly apply to divalent groups derived from

phenyl groups, i.e. phenyl eB8 which can be

unsubstituted or 15 substituted 1, 2-phenyl ene,

1, 3- phenyl ene or 1, 4-phenyl ene. The above statenents

NG 3 RS SRIMEEIOR S BRI NG LB o EEAOIORC cgiahr.
NI(C5 %He@?&ﬁfpcg@mmbé@éweﬂ(émscs@tecéicq%)w the

subgro he al kyl ene subgr oup,

N[(C543‘F0)ﬁ€féw¢yclﬂ} Gk@ﬁmﬁidﬂi’ yang, W(G@@%)Qwﬁﬁﬂﬁ) -(Gs-C10)aryl,

phenyl pr opyl'ene but yl ene,

NI(Cs ~'Cf@héwm@fd‘m]eﬁlf@)@(@@‘c%D)BWIZN[(GG -Qypayi] E)-NH-(C1-Cg)alkyl,

erred substituents for (C5-C10)heterocyclyl groups

N[(Csﬁﬁ))hétbr@dwwlkSZKO) NB*«Cl -Cg)ediiyky (aryl)-C(O)-NH-(Cg-C1p)aml,
(C1- A4) al kyl ene-phenyl , hal ogen,

N[(C5{Cyp)batesoryadhe( M(Qs)@n e)ﬂryl (C5-C

10) het Cl- 4) al kyl N[ (C1- C4) al kyl ]2,
NICo oot e NG etemata | oo et o) syt may be - %"

NICs @0 bslesrmihboF N csalplkih3. Nitte-CRojaryil-C(0)-NI(C1-Cayalkyil
(Co-Cqlay, ﬁ@%%y)@q%%%@%% Rt thicRen i

N(Ce BRI RS GRS o Z?ﬁtege{ o More preferred
SR OL SO (et g

(C1-CB$5F kﬁé’ﬂ@%{;g@@é@w ?5(C- @qamreab Cﬁbﬁr?r (€g- C1?)heterocyc|yl,

substi tuen (C6-Cl0)aryl and ClO) het er ocycly
(C1 nga:ﬂaydsneﬁafgt@ @)thletemeylclyl D}((Emélejatkgleaie -@OrtCanpihetereciclyl,
efinitions of R5, R6, R6', R7, RS,

whereRythen(Ggrl 1ip) ary! qungﬂﬂhéMQ@/clﬂ mznebg ﬁgbgﬁpted one to 3 times
invention therefore also relates to the c {

by halogent @HnNQz2 ¢N) Qs¢C (1Cg)alkyhdCarCe)adin. 'BHQ ggr@ﬁ 3ligyl,

SR B3 O CTARDTERERBIN GOR R i SEftinc-

(OB D RS A B e St c 0t o

wheregrﬁ]g)ﬁm@?ﬁ@ 19 VIE& Al s %IBEEI&IE%(% rbrg%?dgn ?)agl‘éyggté% -0 group whereby

a 5-8- %héﬁéénas&%?at eg&@ﬁeﬂ’{bﬁ' Q/ltﬁhﬁe @aﬂ?&?a@ﬁﬁé fHe oxygen atoms are

phosphoryl ati on of nyosin
attached to. Aryl or heterocyclyl substituents of (Cg-C1g)aryl and (C5-Cqg)heterocyclyl

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

If substituted, preferred substituents for (Cg-C1g)aryl groups are (C4-Cg4)alkyl, O-(C1-
C4)alkyl, O-phenyl, C(0)O-(C1-Cg)alkyl, C(O)OH, C(0)-(C1-C4)alkyl, halogen, NO2,
SOoNH>, CN, S02-(C1-Cy)alkyl, NH-SO2-(C1-Cg4)alkyl, NHp, NH-C(O)-(C1-Cy)alkyl,
(C3-Cg)cycloalkyl, (C4-C4)alkyl-OH, C(O)N[(C1-Cg)alkyl]2, C(O)NH2, N[(C1-
Cg)alkyl]2, (C1-C4)alkenylene-(Cg-C1p)aryl, wherein the (Cg-Cqg)aryl may be further
substituted by (C1-C4)alkyl, (C1-C4)alkylene-O-(C1-Cg)alkyl,
O-(C1-Cg)alkyl-(Cg-C1p)aryl, or may be vicinally substituted by a O-(C1-C4)alkylene-
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i ght chain phosphatase, i.e. for the treatnent and/or
prevention of hypertension, pulnonary hypertension,
wW@ewlrar24by/pert ensi on, retinopathy, and gl auconeCT/EP2006/007140

peri pheral circul atory disorder, peripheral occlusive
arterial disease (PAOD), coronary heart disease,

angi na pectoris, heart hype4rophy, heart failure,

i schem ¢ di seases, ischemc 15 organ failure (end

organ damage), fibroid lung, fibroid liver, Iiver

failur n A ncleudi i+RA- th
0 grou 3yl A SRLFRARS ket il 4R8I GRRIAE bt ttms the
oxyger Sihs b Ettagned (iMors frofsee substalents for (C1-Cejallyiene-(Ce:
C1o)ayhanhalogba} (GpOg)alkplespevially GHgeader 3,(@4@1_,-Camlkyl especially

respirat ory@b)gh(stlress _Sﬁggrpoms, thégg‘zga:c ﬂl sorders,
O-CHzstor &(2p-(Cer yl eapeep 6P 8chem a,

pain, e.g. neuropathic pain, neuronal degeneration,

spinal cord injury, Al zheiner's disease, premature

bi . ' i . - . -
mmorsb iy A PSS L goiRer S et e impogtin, e
3-positichTr thead-ipesitionf withahetepositioraabdhe @-pysitionbejngprefesred. If a

vessel restenosis,  atheroscl eroBi Z i, nf I.a%'r%ti on 24 i
phenylgroyp eaiies tve spBatituenispiiey,can Bpiesafed i g diposition, 2,4-position,

0P O5difion,| 3§ L 96§ id i ddtrying three

25 ol RF5U AR O g poatininneryngicupd dning
substit@egts tharsubstitueints ban berleaated in@,d4:-pesitien,,8,5-positiors2,3,6-

__brain_and, | un d their t ast ases. The treat nent
posﬂloana/‘b?-pﬂsgk%grg 'Rﬂsr'hﬂrbé’é &OTRPSHAMNs is a preferred
enbodi nent but also warm bl ooded ani mal s such as
cats, dogs, rats, horses etc. may be treated with 30
The abbdve stateppentsgetztingte phesybgroupswanitaspendingly epplydeadigaient

groups eyt fOMLPPeTA acadis, hon et RaXEle IR SPbds upsubstityisd or
substif&??de HBLBHEhfidhe CP BNt ryIEMS br Ma-shemden&i ThetBbove statements

ctl\{e anmount of at ‘| east one corrllrﬁound of the
also comespordingly apply 1o thezanl subgroypimagylalkylgnegnmoyps. Examples of

acceptabl e salis j ' .
ara AL A o Mg b PCESRRAITE b ey subgrous
as wep aB R HEERYldnead Ubgregs eedte rezyt, al-phenylethyleras) Gsphémylethylene, 3-

vehi cl es) and/or additives (or exci f)l ent ?%_&
pheny(propyeael §-pheayhvpyeneolinetnyl3-PhgaytBiRY i vati ves,

i ncluding the prodrugs, of a conpound of the fornula

() or (1") may be utilized in the above nenti oned
If substeedapeeferred substituents for (C5-C1g)heterocyclyl groups are (C1-C4)alkyl,
0-(C4-Cg)alkyl, (C1-C4)alkylene-phenyl, halogen, (C4-C4)alkylene-O-(C41-Cg)alkyl,
(C5-Cqq)heterocyclyl, (C1-C4)alkylene-N[(C1-C4)alkyl]2, or (Ce-C1p)aryl, wherein the
(Cg-C1p)aryl may be further substituted by (C1-C4)alkyl,
(C4-C4)alkylene-O-(C1-Cg)alkyl, O-(C1-Cg)alkyl-(C-C1 p)aryl, or may be vicinally
substituted by a O-(C1-Cg4)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-Cqq)heterocyclyl groups are (C1-C4)alkyl or halogen.



10

15

20

25

30

10 pharmaceutical preparations. The pharnmaceutical s

can be admnistered orally, for exanple in the form of
wW@R0I07812422 abl et s, | acquered tablets, coated taPCBHEBR2006/007140

granul es, hard and soft gelatin capsules, solutions,

syrups, emul sions, suspensions or aerosol m xtures.

Admi ni stration, 15 however,2%an al so be carried out

rectally, for exanple in the form of suppositories, or

parenterally, for exanple intravenously,

The gér{étrﬁla%ﬂr%ﬁ%fé‘fréa bsfittRAe ?P@%@@gaﬂyp ahd¢CEQT fj)heterocyclyl

utions or 1n ['dtions,

%?P&Hbﬁfed Witk tR&§Enéfal BRdprefirredsfmitigne 6tRhy Rer R3, R4,
grOlthopslca y, for exanplg in the f Sporm of oi ntnents, 1R R3, Ra

Rs, Rq?qf{é‘ RONRgOR, inn@rdi L&’ desoribed abidver ways, for exanpl e
n form of aerosols or nasal sprays. 20 The
pharmaceuti cal preparations according to the invention

The prgenEivPRian rﬁere?pé%?%‘o%ﬁtsﬁﬁa B EPea g ar e Kyffis8 ) or ()

ﬁéWf
anlo 15 BRSO R ARG o oruse o

pharmeceummgl (o) metlicaineerits), otk uge of the compounds @f thq formulae (l) or

") anqglpstr(ql%aﬁysv SioBicelly cirevtebs SRl stdon SerEBis i Riphins for the
prod uc?(frﬁjée X an uhBSIstbpﬂiéCltréé’tﬁ\é?‘ft ard/dsprelahticn of d%@é&@d

ar gelatin capsules it is possible to
associata] withrRheoc amase andior Bbe;kinanenmediated phosabeiwatianelmyosin

light c@prqergs Qaggsﬁ%ah rft tra%kmeﬁt?éé/%ﬁp %%%“3' ggéfgwger’tensmn

pulmoﬁﬂﬁﬁﬁérfédsﬁ’én <'?Hc5t|,lar‘Ic Bfperneian, eetindpathy deaglaucoma peripheral
solid and 1iquid polyols, natural or hardene
circulatoiysdiserder, perigharabetadugive arisriabdiseaas A0, Cm@aw heart

dlsea%)féﬂngfcr{?'né)gct&ls t?é%r&,bygé g?\&r ﬁé%éﬁlrbnisﬁﬁ%h?@dlseast ischemic

rups afe
organfalfe (efdlorgan dahtye)| fibroi yogr ﬁbr0|d heéry tiver, fadure, m@@hropathy,

I nvert sugar, glucose vegetabl e ails, bl e
including hypartension-indused\ oy pedension- 'P@W%gﬁ&‘? Gb?q
7.4 |
neoh s, PAATENTRL B MR e ERBS o oo
hyperthgh)W ) sthmae chiotvid obstemtr\m plﬂlm)naw dmlelaye c(GQFHDh aaiuéiuesplratory
0.5 to about 90 % M% I( bral
distrespyRAraMa, )tns?mpptl; BFS. SHake: G |vaapﬁeﬁﬁr9 “cerebra
4 Rirénal ldRigRNSPATRIN, Spfral BBrd |
'SChergfr?CﬁEp%'tiﬁ% &t he ?ng?[? frnleédl ennt to%rgo t he foPmJ la (I Ay,
Alzhetﬂﬂen(é dbseaed/ pmennatsurep byth eregile dysfunstier pndacsineadytséunctions,
artenos ?eross prosta’uc 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.
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stereisoneric fornms in the pharmaceutical preparations

normally is fromabout 0.5 to about 1000 ny,
woe@ietakly from about 1 to about 500 ny. | n aRCi/EP29A6/007140

to the active ingredients of the fornmula (1) or (I")

and/or their physiologically 10 acceptable salts

and/or stereisoneric forns 26hd to carrier substances,

the pharmaceutical preparations can contain one or

nore additives such as, for exanple, fillers,

The pr%%%ﬁ%f tfo%t fﬁgngrrﬂgfé r%laﬂe%btf)'ﬁ?é?ﬁ%ceﬂﬁéél'd?@aé&?ﬁ% (or

iers,  preservatlves, et eners,
pharm&&3Ricantsmpbkitivns) which cordaimt arz effectl\td]amlounteoﬁat least one

di luents, buffer substances, ent sol ubilize
compodgdef $he ormulailder ,ng) qpc@gbgg p@mslg glcém g?blgéa'its 'and/or

stereough{r‘%&i?qg F%na_ﬁ:@ﬁé %ﬁﬁﬂéﬂ? acteplabPcaviRRtiSeObne or more

so contaln two or nore
pharm&&sativallg aiceéptable éameu sabsidncear{dr vehicles) andir @dditivesr(or
physi ol ogically acceptable salts and/or their
excipigit®dr ugs. I n case a pharmaceutical preparation
contains two or nore conmpounds of the fornulae (I)
and/or (l1"), the selection of the individual

Optionatyrfree pblysuola:gmllmfamctmrwelenf/at;ve:wmdtuqhng the prodrugs, of a

compoyggzggﬁﬁg:f&%&gkp I l e ﬁlﬁfﬂ] tﬂat ﬁt\/egﬁ%ﬁ@%\%ﬁ uses and
pharm%%ﬁ},&@p%grg{loﬁyratl on of action may be conbi ned

g-acting conmpound of |ower potency. The
flexibility permtted Wi th respect to the choice of

The pl‘?qurn')satclgtq ga]gc,scgl 5 er%&%i%lﬁ{ rf%lh Oveél'érqhQﬁe ok oPbpills,

tabletsb'lékl,di@réé"taﬁ% EBHI@UQ@bl‘éﬁ@ rafllesp hapkahd esftafelatirecapsules,
npounds and thus allows the selection of s

ch . )
soluuo@essyrwszemdﬁmmpenalpnﬁéarrﬁmso rwxaﬂaﬁté\am'atrafeon
| east o f
w2540 S5 ERRURR sy BUARL b i mlf stpptstore, o
parentet&he Wéﬁéﬂﬁmﬁleflﬁtra‘ﬁenddﬁy mtnammcalaﬂymlsubcatmmuzslynm the form
can "al so contai n one or nore .ot her tPer%ﬁ caII

of injeptiapRglutions eainfysigaisolutionsy MigfasaPsules o MpiaRts, fﬁést Re
percu@g%owdcﬁ th)ICH(}? ff)\oé%g J)’ne%nﬁ 'ofblﬁtﬁ'%n@é’ss%h@tﬁihs or tinctures,

as I's customary and
or in dEEVWay® fohexahpk inithe foins of aebesalsidt edsalsprays.
i ndi vidual conditions in each individual case. It

depends, for exanple, on the specific WO 2007/012422

The pﬁ%ﬁ%@%@ﬁ% 9%35%4%1 orfSaSUTARIY S BERhRIRIGN &1e pré aﬂﬁ i £manner

e di seaseto be treated, on

knowrﬂpdﬁsalad\dtfbmllmhe@uleskdfedamrthalajt rharmacedtically mptﬂhle inert

an acu}e or chronic c gl d in addition t
inorganic and/or organic carrier subs ances and/or additives being used in addition to
the compound(s) of the formulae (I) or (I') and/or its (their) physiologically acceptable
salts and/or its (their) stereisomeric forms as well as its (their) prodrugs. For the
production of pills, tablets, coated tablets and hard gelatin capsules it is possible to
use, for example, lactose, corn starch or derivatives thereof, talc, stearic acid or its
salts, etc. Carrier substances for soft gelatin capsules 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
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is treated or whether prophylaxis is carried out. An

appropri ate dosage can be established using clinica
wopprotekes wel | known in the nmedical art. | n BENBPNG/007140

the 5 daily dose for achieving the desired results in

an adult wei ghing about 75 kg is from about 0.01 to

about 100 ngy/ kg, preferably2from about 0.1 to about 50

ng/ kg, in particular fromabout 0.1 to about 10

ng/ kg, (in each case in ng per kg of body weight).

for micm@aer%ﬂé%’ ifiBRMmtS 3P r?@s gte/ 'fgte?x ' Ieoébbb@Hé‘é of §lyddfic acid and

adm ni strafion o a ively large
lactic aiu‘ﬂ)ufﬁ@phanm;n:aﬂmat afepa‘ratloms(amummlﬁcorﬁamrabrputpihﬁtto about 90 %

o erbaf oL e ot SRSBE A
accep Y@’é\@l@éné e% P?ﬁ‘f’é‘i%bbhé?fé%rmﬁ dTﬁé‘bﬁ%un’f%f theasWeingredient

e conpoun or mul ae I") can be used
of the fmaya{ihes (1§ andibettsrpbyablagnctaﬂy ado:ep salis apd/qrfits

oS RS oS S B rom abut 0510
about%b@'n@kﬂbr efdraBR fHdR SR AUBtbout SUDQn?fOTWm al, for

y I ntrfoduction of substituents or
nodlflcatlon of functional groups. It is understood

In addﬁt%ttggﬁgiﬂf .ii(/;éa1 Eﬁgorg @tnrf%tef %@gﬁgﬁbﬁg%ﬁp r}eazi"{dllgr t?felrﬁﬁ'fsysmloglcally
accepLalBY% ?%ﬁ@gngfog gﬁgw&wﬁrw:@fﬁdﬂtb dlzamf eﬂtsulostadces ltheed
or mul ae

pharmaeepticy) preparations ¢gangcandaintie ¢ Mek ﬁgdlﬂ(\!ﬁ% ﬁHFh ﬁsegO" example,

er SRR SR g S g,
preself?/gggﬁl gsr\{#é;tgﬁ?rﬁg ﬁ@?gﬁgt{s}eg@v@ingg ag&mahmrspmmtenegs diluents,
buffer@qbﬁtar@es; solvemist §plubﬂggfse(ggq@5s E)[r%?gl vﬁr?gﬁg g%&%? gﬁjég salts for
alterlngfthg gﬁ# c?ﬁ%géﬂl%o '&S!atug% %@%nﬂ‘bﬁ%t’i&@arﬁé Of 55y E&R afIéH Ebntaln

rou eprotected, I. converted
two of mbfe bbl@lp@ﬂhﬂ@ ogthmtnrn’myaé!(]) andmrr(’éhandﬁpt thelr physiologically

MSHIES s R R N
two oﬁr‘ﬁ%?é @5&\?0{158@0? thd %}hﬁ‘yy ‘éhaRfr (BI WP seldcliondithé Atividual

sron into ogically acceptabl e salt
compOﬂndB camdim@gt afspecifngaarall pbarmaeolpgicabpmfite ofitie pharmaceutical

prepa?a(t:-rlo/ng?:%?%?(/a%% e1 4aoh|g%\?y 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
() 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 (1) or (I')
and/or its physiologically acceptable salts and/or its stereisomeric forms, the
pharmaceutical preparations can also contain one or more other therapeutically or

prophylactically active ingredients.

When using the compounds of the formulae () 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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formulae (1) or (1') can then be carried out by known
processes. In general, a reaction mxture containing a

W pwab1sehpound of the formula (1) or (I') or BEI/EP2006/007140
internediate is worked up and, if desired, the product
is then purified by customary 5 processes known to
those skilled in the art. 28 exanple, a synthesized
conmpound can be purified using well known nethods
such as crystallization, chromatography or reverse

compoglﬁgl %ﬁ@bg%%f oﬁger H%tpﬁ? ahl e\ ri ﬁﬂ@:ﬁ?@#@% lgéqﬁés'l:’elag}])n the

Séparat i on basé exanple,

mode drittte Sshedilbpadminibtyatiem oigrovhgthes anhacute arpboonic condition
_ Simlarl K wel | known net hods such as am.no, aci d

is treated quavhathaharophylaxis i gavred ot vy aRREQPTGte dosarg Ay be
establifih FAG, i SfiplcnEs APk OIS i thef ERATRAN A€ 1P henéraf, the
daily d¥ge fertachiéving tihe desird eesulis|ineinneddeweighiing abhehs kg is from

illustrate some of th si bl e ways acce .
about §.934aiatsbr1B0 Meko. BETREPY M 2bad 0. do Fecl ap malks. in
. | — . . Y
i s 910 S0 g g God Tl oty
weightPThe( d3ily ddge cih bE dikided, in particular in the case of the administration of
relatively large amounts, into several, for example 2, 3 or 4, part administrations. As
usual, depending on individual behavior it may be necessary to deviate upwards or

downwards from the daily dose indicated.

Furthermore, the compounds of the formulae () or (I') can be used as synthesis
intermediates for the preparation of other compounds, in particular of other
pharmaceutical active ingredients, which are obtainable from the compounds of the
formula |, for example by introduction of substituents or modification of functional

groups.

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-butoxycarbonyl group which is a protection form
of an amino group, can be deprotected, i. e. converted into the amino group, by
treatment with trifluoroacetic acid. As already explained, after the coupling reaction
also functional groups can be generated from suitable precursor groups. In addition, a

conversion into a physiologically acceptable salt or a prodrug of a compound of the
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30 A suitably substituted al dehyde, for exanple
wausvier ed by X or Y being i ndependently freca/gezne/007140

ot her hydrogen, al kyl, alkoxy or halide attached in a

sui tabl e position, can be reacted wth a suitable

conpound such as for exanpl29 an actal of

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

chloroforn1or tol uene under acid 5 catalysis by

| f d
a5 R ol o At BRIORERE & 21 1
or ethyl, mhlch in turn can be cyclized by different
hod h I F ' ,
in genetah a‘ieéajiazetm&&é%&S'r{g”%gé'ai ROt o9 togmuta Bheg (1) or an
mtermgq‘f afﬁs is ‘ﬁ&ﬁ(ﬁgl 4pa§hb'mf %jggl\"é"tf rlbg #pg&u i€ HheH uﬁﬁéd Qg%ustomary

ratures t nglng rom
proces3BBikpBivri 10 th8Se Ekiledby thiedrtc Fogexampleyiansyritbesined tompound can

be purifarts hg Ie/KWIT TSR, SHSITES SrYSSAVER IS G B LTAEhY or
reverst H BBrhidf pEfoRhaRte F‘Q@‘Bﬁég@ﬁd%@ﬁﬁﬁimfﬁt“ﬂ%?éﬁ“?’ome”‘°ds

of sepaftionsped) foriexantyle pon thoa size, ahampmldwdrapboblpéy\pgthe
acid. The |squ|noI|ne t.hen

compaiisiy Simiary, welhnh ﬂ@%iéeﬂa ?Hﬁ't" ]S %Q\"&@“('ﬁ’ &?QHW%%?PSWS'S
Q&%‘B geferi2RigPx cémpound of
NMR, ﬁécaﬁldzrﬁggﬁlgbper ?g CI d oer hgltéﬁé%&gét? room s P
the inventipar at ure or elevated tenperature. The N-oxide (ivV)
can then be converted into the 1-chloro-isoquinoline
derivative (v) by reacting it wth a reagent I|ike
Isoqmﬂﬁ [ GitrbyP Sy nl@l@%%ddﬁ’a avaRfetyVof Frithods. elSﬁfmowing general
phosphorous ° pentachl ori de. The derivative
schenieseifiutteate someel of Heopessillghyaysitomacasss- Ia@qmoglpn@ésbuw not limit
it with various al cohols Q OH |ike nethano
the P"%%?{ﬁﬁBqu’BP“oenzw al cohol in 20 the presence of a
sui tabl e base |ike sodiumhydride and in a suitable
solvent like dinethyl formam de, dinethyl acetam de
or others. Alternatd (%v) can be directly
converted into the isoguinolinone derivative (vii) by

;Iif;fﬁing it with ijiézgﬁﬁ l'ike annonlun1acetate X 0

MU (") (iii)

X X X
F X F RN F AN
y /N:O— ; =N ; =N
Cl oQ
v

(iv) i)

NH

(vii)

Scheme 1:
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FzF} OHF NH Y Viii Yix Y x 0 25 Schene 2
Al'ternatively isoquinolines can be obtained by

WO emechine suitable 3-fornylated or acyl ated PCT/EP2006/007140
fl uorobenzenes (viii), wherein z is for exanple H or
al kyl like methyl or ethyl, WO 2007/012422
PCT/ EP2006/ 007140 31 with 30reagent |ike triethyl

phosphono acetate in the presence of a suitable base
i ke sodiumhydride to give the correspondi ng

A suita&b{?@&@yt@? agﬁgﬂgggf foﬁ'@&nh UOFRBHRBE by X Br YCl‘)@]_ﬁng‘i’déb/endently

I . e base e potassi um hydr oxi
from eéé}ﬁibﬂférhwdr?@rﬁfalkw, alkbxyhouhaligelatiachid inma suablegsisiion, can
solvent to _deliver acid (ix). éi x%@_ﬁap t hen, be
be reacledwith asuitable ¢arePewrd eushRgifagexamplean BPTaEé?f by wel |
. r 1 1 .
amino eS8 5 ora T P EErtHaTHE! RSB opigone ber aci
catalysiQPxQ@ltUethﬁlsellfehheacid ohfbnotl‘femapprmriaiemm ginedmine (ii) wherein
W t hou e presence .0 ter. .Th ' '
Q cant i P o HAUSY vl BN B e
. | H . . .
methoél‘sa gﬁéﬂn@yﬁﬁgp‘ﬁgﬂgé‘ éﬁfﬁ' d}f%ﬁr@?iﬁ\gﬁ@a%édsgﬁgtdg&eeby Lewis acid catalysis
by suitablepeswistacids [IKe kitakiurf tetraciloride Nepops halides, surmpninpp halides

etc. at;émlplglrgl?re\g rg%g%gofroé'\vaiu%bl(e)ﬂt )to (1>(Sbl°b c>><r bypfe%NciAg Pr—'E' imine to the
corresponding amine by action of a suitable reducing agent like sodium borohydride,
converting the amine into an amide or sulphonamide by reaction with a suitable acid
chloride and subsequent cyclization to the isoquinoline by action of an appropriate
lewis acid. The isoquinoline (jii) itself can then be converted to the corresponding N-
oxide (iv) by action of a suitable oxidative agent like hydrogen peroxide, m-chloro
perbenzoic acid or others at room temperature or elevated temperature. The N-oxide
(iv) can then be converted into the 1-chloro-isoquinoline derivative (v) by reacting it
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.

0o o}
. X . X i X z
z X" 0H F SN
NH
Y s Y Y
Vit .
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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Y O (xiii) Scheme 3: 15 The above obt ai ned

6- Fl uor o-i soqui nol ones, for exanple (vi), can be
woemeched22nvi th suitable Pl / P2 substituted anP@GOEP2006/007140

al cohol s wherein P1 / P2 are independently from each

ot her for exanple hydrogen, alkyl or a protecting

group like for exanple Boc 3r phthaloyl in the

presence of base such as DBU, cesium carbonate or

sodi um hydride to give the correspondi ng al koxy

] bsti tut ed i i i . e . ]
i 50 TR e e o i
sodiunPﬁ¥dr|iU% f/givB ehé sofresponding cireearhicrapidiesters whidh subse_quently is

in

ernediate). It i nder st ood, that t.hi re re
cleavetlpycagonat a skl bae6 ake SOARAINHELOR TS SR it it oide or
e the ni. ' i ok - .
itnium Y Br e FRERyBa0R Y te deffer SAR NP Ean RerPbe cohverted i
e conpsidns ssidetymtavontsatos v chespiandorod e
the acigragéqftbg rq:aq@prw(\yitly Sggum ﬁg e/pA §Wf33)q%pﬁga? ﬁlé efr}%nchloroform
or aceﬁ)bfggﬁ.rork\’/ﬁﬁdtug ﬂi{é;‘bfé%eﬂ'be dffvlja"%er.sltﬂet Y& INdYy azide then can be

ional'l present, be reacted with suitable
converéd iy tmuinolinener(} by ireacting ipires sniablefsalverddikei ng

) agent |ike sodiymtriace bor ohydri de, sodi um

d'PhengFEWﬂ'PiQiéj'B‘?n %@eﬁﬁ?wéﬁﬁé&@ﬁ? P in a suitable
solvent and in the presence of a 5 water w t hdraw ng
agent |ike nolecular sieves or a suitable ortho ester.

- N\ This amno group y hawe to be liberated in an x
Mial step like & cidic rem)valr@Bee@ N
\@%ps. In cab& of-dse omct ed i soqui'hl s, \@QM
Y cl&avage of the used protvectilon groups is required t

lgyber at e the desired isoqui ioc1°one (xii). This

o
(xii)
| i beration, however, can bj 10 perforned before or

after the reductive am natijon step, depending on the
nature of the wused aldehyge / ketone and the
protection group used. |sqggui nolone derivatives |ike

(xi1) can be obtai @u a50 e-dases or as various
salts like fofPBxawple h chfporides, hydrobroni des,
phosphates, trifluoroacet & s.1 sul fates or

(xiii)
Scheme 3: -

The above obtained 6-Fluoro-isoquinolones, for example (vi), can be reacted with
suitable P4/ P, substituted amino alcohols wherein P/ P> are independently from each
other for example hydrogen, alky! or a protecting group like for example Boc or
phthaloyl 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.
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fumarates. The salts obtained can be converted into
the correspondi ng free base by 15 either subjecting
W0 b@m012323 on exchange chromat ography or for exBOHER200§/007140

al kal i ne aqueous treatnent and subsequent extraction
with suitable organic solvents |ike for exanple

methyl tert. butyl ether, A@d# oroform ethyl acetate or

i sopropanol / dichl oronet hane m xtures and subsequent
evaporation to dryness. 20 The general nethods for the

The prg@@@gi@gkﬁg oBiaihé&%i {if ta&fgiay heéry @ﬁhéﬁbé’ﬁﬁéfét?@@ﬁ ifa

€ readrl'y adapte he preparation of the
suitablé @AY fdsctishalityes fppe setabé Irpacted with suitabie aidehydes or ketones

] foll ow ng exampl es the preparatjon of the co unds;,. of
in the nrﬁeem%ggmredwos@gﬁah"'f%sg@tim @&GFWMFQ%M@‘S% soaium

rdi | i . f
voronyBBE A SE8 i ch b et 7 X3RREER S56oRSEAd o eifesence o
water Witifraning agent likenmolecular sieves or a suitable ortho ester. This amino

(2,2-D net hoxy-ethyl)-(4-fl uoro-bepzyl)-amne.(.1 g
group inaiihaNe RS RE ALY it S0 UG BY PR P FCIdic JergBip! of Boc
roups4-f| uor obenzal dehyde were di ssolved in 100 nL of
9 tol uene and reacted with 10.5 g of

In cas@ ot ofipedtettediioguidoionehytiaavage ofite usexbprstection groups is
requirdgbian b8 AE g SRS RBIORE! K- i JEraieR, B ege . caft be
perforr‘é@&'be@&@'br ShertAg réduativieariMatiba lstsh, dpeiding on the nature of the

Icarbonate, water and brine, dried over 5 magnesium
used aldeHyaed katoneanddha peotection gyeidsysedhe crude product

wWas dissol ved in 100 0 : f ' i
isoquion et an Kb aieatis PrBIHLaS rep el gt ad it satt e
for exdrAplel HYdrEcKI¥RdEd, Hydrotihioimides kshibsphatdd, trifuirdavetates) detfates or

until 'no gas evol ution coul d be observed. Then t\be
fumarates. The salimsbiaingmbcan bg Ganveripddate thegesiesponding free base by

. di chl h i i .
oer SGRLFSS PRI o, SRR S 5 ¥ BB g
aqueoﬁg?mhgﬁt éhﬂé Eab?%mt@(mg@ti?m ﬂdthtsuiﬂib?jm feeganfi& btelr\]/ents like for

obt ai ned cru S or further
example scethyhferibuiv Bihas ShPIarT SRy ECEla 86 RAPIRAR hod
dichlofdmetRahE HhigflireTaRY subf@qdehteIoratiort tetdiyrie¥s HF) -

The general methods for the preparation of isoquinolone derivatives as described
above can be readily adapted to the preparation of the compounds of the formula (1) or
(I"). In the following examples the preparation of the compounds of the present
invention is outlined in more detail.

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

the present invention.

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

O/
F
L
NH
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N- (2, 2- Di net hoxy-ethyl)-N-(4-fl uoro-benzyl)-4-nmethyl-b
enzene-sulfonamde (2) O FON-~ ii I '\ 015 20 ¢
W@20072122221 nmet hoxy- et hyl ) - (4-fl uor o- benzyl ) - anPCEERPP6/007140
were dissolved in 120 m of dichloronethane. 20 ni of
pyridine were added. At 0 C a solution of 23.8 g p-
tol uenesul fonic acid chlori3® in dichloronethane was
added dropwi se. The reaction was allowed to warmto
roomtenperature and stirring i s continued until

1249 ﬁfg;’fﬁ{ozbgggfagggﬁ {&gﬂ% @Mfsgglveﬁqﬁ 1@%&%&%@?23@? feRited with

1059 gﬁ Q%mkigﬁeétawém@dlrwmwacamgndﬂegﬁnﬂ penbenasulionic acid
rine e organic

O T T

cool d@ﬁ Féé&l%f‘f%@ mﬁfﬁrééth%qe@)éogfulniﬁﬁa%né@r\W/BﬁircéﬂcﬁWe tdtied over

conpoun as an orange oi |

mag ne’suﬁﬂ smfate(éﬁd eodpGatedia doneds ks crBspoduct ees dissaglged in
WO 2007/ 012422 PCT/ EP2006/ 007140 34

100 mig ofethane) £88.9 b$9 gm(lgarogy%kfief wefe @d&egfpo'&lil@%ls&ﬂeﬁgmng was

contlnti‘éjciSBer a?gﬂnt' pof"% Eﬂ;po‘QCceﬂb %Qloo\ﬁlﬁg%ﬁﬁég%ntd\hofg%%@volutlon could be

[ution of

observEd( Ihen dhmmmwamvapota@ed fa dwm@sset@xyn)ummrd;@iHWomethane
enzenesul f.

and waHecL e wiB Wi Resahic Ty eftdded WG rieg over

magnd/ihiuiite aﬁ&%vﬁ?b#ﬂté@'tb WAMERSUTRE obtained ,crltld‘e?pﬂidlwﬁ (20 g) was
ayer was separated, the aqueous phase was extracte

used fomfurthenireactitinshiithateunification i 3 ASG@imn(Methask %)arl;?q,tected

) ted twice with sodi um
mass-ﬂi%éa{aﬂ\flﬁ&@)' ggﬂ'r"ﬁ@ho ani c layer was dried over
magnesi um sul fate, evaporated to dryness and the

obt ai ned crude product (8.75g ? is purified by silica
N-(2,2@§imethquaetl'gﬂhghg4 ﬂgom-@pgzy )744-rrgethyl -benzene-sulfonamide (2)

W@&
SO

20 g of (2,2-dimethoxy-ethyl)-(4-fluoro-benzyl)-amine (1) were dissolved in 120 ml of
dichlorometha'n'é. 20 mL of pyridine were added. At 0 °C a solution of 23.8 g 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. Ry= 1.71 min (Method C). Detected mass: 336.1 (M-OMe’).
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of compound (23). Rt = 0.30 mn (Method C). Detected
mass: 148.1 (M+H+). 7-Chl or o- 6-fl uor o-i soqui nol i ne
w@ 2007812422 \ CI \ N 15 Starting from PCT/EP2006/007140
3-chl oro-4-fl uoro-benzal dehyde, the title conmpound was
prepared by the sanme reaction sequence as used for
the synthesis of 6-fluoro-i¥bquinoline (3). RR = 0.77
mn (Method A). Detected mass: 182.1/184.1 (M-H+). 20
7-Brono-6-fluoro-isoquinoline (92) F/ I \ \ iN Br
br ono- 4-f| uor o- benzal dehyde, the title
6F|u°%%6ﬂugﬁ”@g§epared by the same reaction sequence
as used for the synthe N uor o-i soqui nol i ne
(3). Rt = 0.912 mn (Mt et ected mass: 226.0 /
228.0 (M+H+). 25 WO 2007 4 PCT/ EP2006/ 007140 35
7- Chl oro-6-fl uoro-isoqui nollne 2-oxide (5) F/ I ~ d
\ NNO25 g (137.7 muol) of
7-chl oro-6-fluoro-isoquinoline (4) were in dissolved
41.6 giofi 2608 weresuspended ir 488 thla oé dickioromatharenft reent temperature, a

solutioptp2ied Atk Enme ol SRh B AT RRT R i 70
benzeﬁ@sﬂ]lf%fr@huaé (2YThi 150coNBF gichlsromathane wassaduzi. Stiedhg as

kup, the precipitate was filtered off and, washe
contmwd at thash tenperaturenevermight thersalutionwas Resiked opygg.dhe organic

layer v%é%@éqo gtewrgé %ﬁég lﬁ@éﬁasé 8Lé§t &Afactdd ﬁNlL:@Xl?ﬂ'?d%fopfomethane

agueous ase was extrac

and thé"cbﬁblﬁé@ B Riyess eerd tieero egﬁactedﬂhmwnth&odlm ibichrbonate.
th magnesium sul fate and 10 e orat ed. tﬁB? dth
The or@aﬂm layer was daerQver magnesium %ﬁ £LVFperp ﬂ&‘ﬂl’"ess and the

obtam&bI Wc?é product (8.75g) is purified by silica gel chromatography to yield 2.74 g
of compound (23). R; = 0.30 min (Method C). Detected mass: 148.1 (M+H™).

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

F A

N
cl =

Starting from 3-chloro-4-fluoro-benzaldehyde, the title compound was prepared by the
same reaction sequence as used for the synthesis of 6-fluoro-isoquinoline (3). Ry =
0.77 min (Method A). Detected mass: 182.1/184.1 (M+H").

7-Bromo-6-fluoro-isoquinoline (92)

F X

| N
Br

Starting from 3-bromo-4-fluoro-benzaldehyde, the title compound was prepared by the
same reaction sequence as used for the synthesis of 6-fluoro-isoquinoline (3). R =
0.91 min (Method B). Detected mass: 226.0 / 228.0 (M+H").
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purification. Rt = 0.87 mn (Mthod C). Detected nass:
198.1/200. 1 (MtH+).

W@ 2007M123k2 or o- 6-f | uoro-i soqui noline (6) \ ~ N PQY/EEN006/007140
15 2.6 g (12.0 mml) of 7-chloro-6-fluoro-isoquinoline
2-oxide (5) were heated in 40 mMl of POCI3 at reflux
for 4 h. After the m xture 3%as cool ed down to room
tenperature, it was poured on ice. The aqueous
soI ution was extracted three tines with

} { ed organic | ayers were
Chlo&? @Safqnﬁs@@ﬁggn;% 3?‘?@ @ and evaporated to yield
2.91 g of the title dappos ich was used wi t hout

further purification. R |34 min (Method A).
Det ected mass: 216. 0/ 218

5- Chl or o- 6- fluoro |s%|qU|noI|ne (7PCI FiIN 7.0

250 0 o S Y L S T8 e 300 58 i o
dlchloraFﬁe%@arQa ?tt r%ﬁﬂe%@ér%ﬂﬁé'ﬁﬂ 9190@06/55 mnsslyefim-éhloes périfenzoic

not he chl oro succi m ni de were added and
acid (70?%) wereuaddadmsi theanbdureovap stisred-ab ropsn éemperature until

2007/
como PR AR R g o

washeatvhﬂT dleHIo\P@iﬁetWéHé iTHeeRitrate was Washied! thctanrtla aoidium biearbonate
ete. The reaction m xture was cooled to

solutlohe'ﬁbellaﬁam werasepprated @nshtheaauaeys RNage RS ?Jrﬁﬁei’dw ice with
diti
dichiorpiefaary s Slagie bfier VATGRERT will BaBhEcLM Saraey
evapm%rtélﬂ.‘\d(l:3 tThoélgé' ebtEine@ dblidnmintariak(18et glvas asgdniithoutyfarthens
ver _magnesi um sul fate, evapor

purificationi & 5+ @ 87 dnindMethodi ¢)- Eetesteday &%ts\/glzﬁlaﬂ(!'\ng"‘ )-

yield 4.04 g of 5-chloro-6-fluoro-isoquinoline (7) as

trifluoroacetate. Rt = 0.97 min (Method A). Detected
1,7-DigRisto-6-BloP6 i8dqlir(dlirer{6) 10

5- Chl oro- 6-f | uor o- ISOQli:l nol i ne 2-oxi de (8)
AN

l

~N

Cl
Ci

2.6 g (12.0 mmol) of 7-chloro-6-fluoro-isoquinoline 2-oxide (5) were heated in 40 ml of
POCI, at reflux for 4 h. After the mixture has cooled down to room temperature, it was
poured on ice. The aqueous solution was extracted three times with dichloromethane.
The combined organic layers were dried with magnesium sulfate and evaporated to
yield 2.91 g of the title compound, which was used without further purification. Ry =
2.34 min (Method A). Detected mass: 216.0/218.0 (M+H™).

5-Chloro-6-fluoro-isoquinoline (7)
Cl

~N

7.0 g (38.1 mmol) of 6-fluoroisoquinoline (3) were dissolved in 60 mL of concentrated
sulfuric acid. At 0 °C 10.18 g of N-chloro succinimide were added. After 1 h another 52

g of N-chloro succiminide were added and the solution was heated to 50 °C. Two more
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& F/ I \'N O Starting from
5-chl oro-6-fluoro-isoquinoline trifluoroacetate (7),
W@ b@70124k2 conpound was obtai ned foll owi ng t heCTEP1906€1007140

descri bed for 7-chloro-6-fluoro-isoquinoline 2-oxide

(5). R =0.90 mn (Method C). Detected nass:

198.1/200.1 (MH+). 15 36

1,5-Dichloro-6-fluoro-isoquinoline (9) €1 F/ I \ iN

Cl 5-Chl oro-6-fluoro-isoquinoline 2-oxide (8) was

f

portorSHTE2 SN Racrinft RS HAlpd saboeysivily i stiring was
contmlied7 atib@ ACardil thé reantlonlwamaomplataeTheoef\itﬁjon midurerwae cooled to

room tgqr;&glfj S gqmg{j’ep]% H(r)gf Ee/edréc’ri(% Iagﬁlsgeﬁi %o{ﬁa hy gf@aﬁlﬁﬁvoofé)odnum
hydrox?é( qq{eeﬂregémﬁt%te W fﬂ%e@é@ off, GM%bWbd in dichloromethane and washed

no- cycl ohexyl oxy) - 7- chl or o- 2Hi soqui nol i n-
with aduenus odiymbyidroxitel The Droardt layer xoasdded oyer magnesium sulfate,

o R S et o By S P gt o4 0o
-chlon%sé fluorSiquih el ﬁ@s'tﬂﬂ@&oﬁtet@fte Rrephot mﬁwglﬁéﬂmdﬂﬂ)

der argon at nos re, 814 (20.4 nmol) of sodium
Detectbgidnaw 1820041 8deld éMaHd)ed and the m xture was stirred
at room tenperature. After 30 min, a solution of 2.0
g (9.26 mml) of 1,7-dichloro-6- fluoro 5 i soqui nol i ne
5-ChldréL6flucrotisoguinblifé RybxideqBprni de was added and
stirring was continued at _roomtenperature. After 1
h, 2.0 g (18.5 mol) of b hzyl al cohol and 740 ny

(18 5 nmol) of sodi (60 %9 were added. The
reaction was stirred fo

Starting from 5-chloro-6-fluoro-isoquinoline trifluoroacetate (7), the title compound was
obtained following the method described for 7-chloro-6-fluoro-isoquinoline 2-oxide (5).
R; = 0.90 min (Method C). Detected mass: 198.1/200.1 (M+H%).

1,5-Dichloro-6-fluoro-isoquinoline (9)
Cl

Cl
5-Chloro-6-fluoro-isoquinoline 2-oxide (8) was converted to the title compound
following the protocol described for the synthesis of 1,7-dichloro-6-fluoro-isoquinoline
(6). The crude product was purified by silica gel chromatography (heptane/ethyl
acetate 4:1). Ry = 1.70 min (Method C). Detected mass: 216.0/218.0 (M+H").

6-(cis-4-Amino-cyclohexyloxy)-7-chloro-2H-isoquinolin-1-one (10)

/O/O AN
NH
H_N Cl

2
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tenperature and 30 mnutes at 80 C to achi eve conpl ete
conversion. The solvent was renpbved in vacuo and the

WO e@irgded2vas taken up in di chl oronmet hane and WeGHEB2006/007140
twice 10 wwth water. After drying over magnesium

sulfate, the organic |ayer was evaporated, to furnish
4.44 g of the crude internd&di ate

ci s-[4-(1-benzyl oxy-7-chl oro-i soqui nol i n- 6-
yl oxy) - cycl ohexyl ]-carbam c acid tert-butyl ester. The

2 [P PGP By g sttt o
dlssolvéd in gg mr@f&ﬁh}eﬂwl ract@tagwdexﬂdnmm argoacattrosphiees,i Gt mg (20.4
Mg S RTRTIITG  Eiv
tempergfl.gggﬂ er Eblr{uhaé' %ﬁht%‘ﬁg?f ?ﬁ(g Qé'n%oﬁfofﬁh'ﬁ—dﬁdHlér'baGiﬂuoro-

a solird mteri was purlfle by
isoquindlie® 6 pini 5 el dﬂEltﬁTethijhacefah‘ade ewast addediand stiging was®eontinued at

room t%ﬁé%tﬁ%ﬁ A, Cg'ﬁ'&)g W Bz ISR dh 740 B (18.5
mmol) g* go& M?ﬂ Hgmm@ (605 ‘%@r@%dd@?ﬁ T hér%%cﬁér?%s&t(rféd‘fb)‘ 2 R@t room

no- cyc exyl ox 5-chl oro- 2H-i soqui nol i n-
temperatureear(dl3) mitltesHIBONIC & ac |ewg dongpiete conversion. The solvent was

removétlg tsne§ 4%%&18 ﬁe Efry C$H°%\?V)é¥é;|ﬁ€ Qkﬁgrr\n df %ﬁﬁﬂo étﬁéﬁe %g»;dy\lv?%hed twice
with w%tbf' | Rrt&rdTyy MaRagheRamesligie therarghhierlager wad evaporated, to

'ow ng”t route descri bed for
furnishé4. Qélgefélthamrude dytetroediate oisyly-(1-benzylexy- Ewhlaradsequinolin-6-

vioxy)-Bulee s gt eyt Terehi T fyeftI75,; By gissoved i

methaﬁ’&Térﬁ:’@QQl@dQMméQ\l HEA at room temperature. After stirring for 2 d, the
reactloa;\dqmtt::)r;owg; _ag;usageq t%zlgllkg e Eﬂ o no cycl %%gi(t}/m %y&?’oxude The
solven?yvggds %H(lﬁ v%céﬂ% ‘P{t@&qué‘a%'\ﬁé@ Qf?rr&éf & el FilatioR and

evaporation of the filtrate yielded a solid material, which was purified by preparative

HPLC. The obtained trifluoroacetate was dissolved in 2 N HCI. Final lyophilization gave
433 mg of the title compound as hydrochloride. R; = 0.89 min (Method B). Detected
mass: 293.2/295.2 (M+H").

6-(cis-4-Amino-cyclohexyloxy)-s-chIoi'o-ZH-isoquinolin-1 -one (11).
Cl

SRS
NH
H,N

2

O
Starting from cis-(4-hydroxy-cyclohexyl)-carbamic acid tert-butyl ester and 1,5-
dichloro-6-fluoro-isoquinoline (9), the title compound was prepared as hydrochloride
following the route described for 6-(cis-4-amino-cyclohexyloxy)-7-chloro-isoquinolin-1-
ol hydrochloride (10). R; = 1.04 min (Method B). Detected mass: 293.1/295.1 (M+H").
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CCHO 100 ng (0.3 mmol) of
6- (ci s-4- Ami no- cycl ohexyl oxy) - 7-chl or o- 2H-i soqui nol i n-
waz2@me124bz/dr ochl ori de (10) were dissol ved i n 1PCTHEPN6/007140

met hanol. 54.5 ng (0.54 mol ) of triethyl am ne were
added and the m xture was stirred at roomtenperature

for 10 mnutes. 10 Freshly 38ied nol ecul ar si eves,

159.3 ng (2.66 mmol ) of acetic acid, 104.6 ng (0.6

mmol ) of (1-ethoxy-cyclopropoxy) trimethyl silane and

ol AR TS oy 00

equi val ent s of
(1- et hoxy-cycl opnopox
foll owed by 2 V3
The m xture was al
tenperature overnight. The mixture was filtered and
the filtrate was evaporated.. The residue was
and dissolved in dichloronethane, washed twice with 2 N
NaOH and water and dried over magnesi um sul fate.
After evaporation of the solvent and purification by
-Chlo?B@f-?tEl@M \ﬂ?cy}é%ﬁrd’p)ﬁaﬁﬁn%f-cyclohexyloxy) -2H-isoquinolin-1-one (13)
6- (ci s-4-cycl opropyl am no- cycl ohexyl oxy) -
i soqui nolin-1-ol (12) Plugroacerat e and 16 ng of
7-chl oro-6-(cis-A 20
di cycl opropyl a
(13) as trifluoroac

u S ol i n- 1- ol
ate wers obtainkd. R (12) =
1.05 min (Method A) A Detected mass: 333.2/335.2
(MtHH) . Rt (13) =15 min (Method B). Detected nass:

100 mé@/%g%b%ﬁﬁg Agggovc\ﬁl)?c% %Z(é/ oxyflg chloro-2H-isoquinolin-1-one
hydroé\1§ﬁc2é‘g§o)4~e%@d1§sc@\yéd ﬁh%yﬂnqsmhethaﬁbl B4 hriePDI58 @hind) Jof triethyl

Starting from
ammetwem&c{d@dmmﬂ thqmwgtutaaWes)SﬂIIredaatUQﬁﬂbteamﬁiatLE?tf°'bb@ yhinutes.

erosn§ el bt BB0L 219 BBl e bl o

mmol)féﬁ(H%gﬁy b%ob@ﬂoﬁyﬁﬁﬁﬁ?ﬂh@ﬁ\d il ?1r|1d 56.5 mg (0.9 n"lumol) of sodium
cyanoborohysandea\l/vn;rgoadC e(c:j aonde%(he roe);ctbz n%xtu?cra (\)Nalssro ?Ildlxg f<|>rn3% 5
equivalents of (1-ethoxy-cyclopropoxy)-trimethyl-silane were added, followed by 2
equivalents of sodium cyanoborohydride. The mixture was allowed to stand at room
temperature overnight. 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 magnesium sulfate. After evaporation of the solvent and purification by
preparative HPLC 4.5 mg of 7-chloro-6-(cis-4-cyclopropylamino-cyclohexyloxy)-
isoquinolin-1-ol (12) as trifluoroacetate and 16 mg of 7-chloro-6-(cis-4-
dicyclopropylamino-cyclohexyloxy)-isoquinolin-1-ol (13) as trifluoroacetate were
obtained. R (12) = 1.05 min (Method A). Detected mass: 333.2/335.2 (M+H"). Ry (13) =

1.15 min (Method B). Detected mass: 373.1/375.1 (M+H").
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ol hydrochloride (10). Rt = 1.08 mn (Method B).
Det ect ed nmass: 293.2/295.2 (M-H+).
w0 e@n®12427 | soqui nol i n- 6-yl oxy) - cycl ohexyl am nePCI/BR20@5/007140
HZN N 10 6.1 g (53 nmol) of 4-am no-cycl ohexanol were
di ssolved in 50 nm of di rretdig acetam de and 4.24 ¢
(106 mmol ) of sodi um hydri (60% were added at room
tenperature. After the reaction m xture was stirred
for 30 m nutes under argon, a solution of 6.49 g

6-{traris ALY RIhekyioxp)-PchiorUsEYiRBliRVLov(Ipr | de was

mxt vmsshrrmim roomtenperature
over ni ght. For morkup e' Q ®as 15 renoved in
vacuo and the residug dis i n di chl oronet hane
and washed tmnc A-hg : giiHi ¢ | ayer was
separ at ed, dried th magnesi um sul fate and

evaporated to yield 8.64 g of the cOude product V\,hi ch
was used wi thout further urification, dn
f nd 1,7-

Starting itenh ¢re@inB)(4-ystrexy-eyclabexyl ga@qnupqu;ert-@gtyl ester a

. traps-N-J4- Ui

cenior o SpafnET (G b1 e eRcorce

fonow.fig tHes Rﬁﬂé @_@lsbﬂb@d Yoro-ydis ey amiresydlahexydoxy)57-chiare-isoquinolin-1-
dissolved in 100 m of dichloraonetha e/g ri :{1

ol hydrochipyideAd0p R =108 min fYletiiodBp Pejeetad g M 242952 (M+H").
acetyl chloride in 10 m of dichl oronethane was added
and the reaction mxture was 25 stirred at room

trans-A8EWRhBIIA-6-H{d)y)-Aydlohekylaninet(16h) was diluted with
di chl or onet hane and vvashed tWI ce with saturated

sodi um bi car bonat e so Ar- ﬂ\ |ngtvv|ce with
WD 2007/ 012422 PCT/ EP 007 t he
product was transg ed 40 the S8t phase The

HCl -1 ayers were ajusted to al kallne pH by addition

6.1g @Ecrﬁﬁo'rl)gorfe'\f‘%ﬂlﬁé‘@ I?P%S&?&SN%% cgﬁ?cgl{/é@éﬁwe?gtrm ?f dimethyl
acetammi@m'm 4m43gn(1@& mraok oésagurrahydmde;(w hwese pddrd ajaoem
tempempgﬁrg'}f??d tég%gcg_tvo?{g o?eu\(/:vtas s’%frrte?l'rfoiS éb 'n‘flﬁuﬂaeé under argon, a
solution of 6.49 g (35.3 mmol) of 6-fluoro-isoquinoline hydrochloride was added and
the mixture was stirred at room temperature overnight. For workup, the solvent was
removed in vacuo and the residue was dissolved in dichloromethane and washed
twice with water. The organic layer was separated, dried with magnesium sulfate and
evaporated to yield 8.64 g of the crude product, which was used without further

purification. Ry = 0.77 min (Method B). Detected mass: 243.1 (M+H").

trans-N-[4-(Isoquinolin-6-yloxy)-cyclohexyl]-acetamide (16)

POROP
/U\N ~N
H

8.4 g (34.7 mmol) of 4-(isoquinolin-6-yloxy)-cyclohexylamine (15) were dissolved in
100 m! of dichloromethane/pyridine (4:1). At 0 °C a solution of 3.27 g (41.6 mmol) of
acetyl chloride in 10 ml of dichloromethane was added and the reaction mixture was
stirred at room temperature. After 2 h, the solution was diluted with dichloromethane
and washed twice with saturated sodium bicarbonate solution. After washing twice with
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5 the title conpound were isolated. Rt = 0.87 mn
(Method A). Detected nmass: 285.2 (MtH+).
wo e@n®iMR] 4- (2- Oxy-i soqui nol i n- 6-yl oxy) - cycl ohexyEP208€@7140

tamde (17) N - H 10 Starting from

N-[ 4- (i soqui nol i n-6-yl oxy) -cycl ohexyl ] -acet am de (16)

the title conpound was obt40 ned followi ng the nethod

descri bed for 7-chloro-6-fluoro-isoquinoline 2-oxide

(5). Rt =1.01 min (Mthod A). Detected mass: 301.2
2 N el Bt was fiansferred o the aquaous phase, The HEHayers yere
adjusteat®t alkaliree pHDy additioh @f Bolid NBOHlard epdracted three times with

. N-[4-(2-Oxy-isoquinol|n-6-ylo -cycl ohexyl] - acetanm de ..
dichiorpmisfhaas, BAINEINGIRDIC Aot Witk madiRsm e Wbl i Byaperation of
| | ili raphy 4.48 g of

the solfSt G P8R0 PR EBE crBliuct. After siioa el chromatography 4.48 9
the titlpcomhpoundaterplsolbte Ry Q.BZpainafMetbodA)CDetected mass: 285.2

mn (Method B). Detected nmass: 319.1/321.1 (MtH+). 20
(M+H}.r ans- N [4-(1-Benzyl oxy-isoqui nolin-6-yl oxy)-cycl ohexy
|]-acetamde (19) "0", \ / NHO\ 975 ng (3.06
mol ) of .
trans-N-[R4(2(Qxy s oquinalinbryloxyhcgclahsuyil-agetamige, (1) acet am

ide (18) were dissolved in020 m  of di net hyl

acet anmi de and 99 ng ¢9. 1y Ny penzyl 25 al cohol

wer e added. Afterj add J (& 17 mmol ) of
sodi um hydri de £ g ~o”
PCT/ EP2006/ 007140 H1

Starting from N-[4-(isoquinolin-6-yloxy)-cyclohexyl]-acetamide (16) the title compound
was obtained following the method described for 7-chloro-8-fluoro-isoquinoline 2-oxide
(5). Ry = 1.01 min (Method A). Detected mass: 301.2 (M+H").

trans-N-[4-(1-Chloro-isoquinolin-6-yloxy)-cyclohexyl]-acetamide (18)

o .0 ~
/“\N ZN
H
Cl

N-[4-(2-Oxy-isoquinolin-6-yloxy)-cyclohexyl}-acetamide (17) was converted to the title
compound following the protocol described for 1,7-dichloro-6-fluoro-isoquinoline (6).
The crude product was purified by preparative HPLC. R, = 1.49 min (Method B).
Detected mass: 319.1/321.1 (M+H").

trans-N-[4-(1-Benzyloxy-isoquinolin-6-yloxy)-cyclohexyl]-acetamide (19)
O oY O I \
. g
H
0]
975 mg (3.06 mmol) of N-[4-(1-chloro-isoquinolin-6-yloxy)-cyclohexyl]-acetamide (18)

were dissolved in 20 ml of dimethyl acetamide and 992 mg (9.17 mmol) of benzyl
alcohol were added. After addition of 367 mg (9.17 mmol) of sodium hydride (60 %),



the reaction mxture was stirred for 3 h at room

tenperature and for 1 h at 80 C. Then, the solvent
woR®7oeseed i n vacuo, the residue was di ssol vRCI/EP2006/007140

di chl oronet hane and washed three tines with water.

The organic |ayer was dried wth magnesium sul fate

and evaporated. Final purif41tcation by preparative HPLC

yi el ded 680 ng of the title 5 conpound. Rt = 1.75 min

(Method B). Detected mass: 391.2 (MtH+).

the reat:{é?ﬁn )%qu'(le V\(Aéig_ﬁﬁ(ﬂ!fﬁl gﬁ%ggkpod%?%%;ﬁa%i?ﬁ&'ﬁ?m b4 °C. Then,
the sol%r{t%éslrémawdi MXyaduR) Y redidoe Grag disydlvey in divhlorbinedbane and

tam de 10 (19) were heated in 2 N HC aut ocl.ave
washedthregdinmes with| walsfpiha ergasis lByer ¥as & 'eJ;WﬁFéO%%“eSFH’é‘ sulfate

ons BBy Dt LB AP AP Seteomgof po e
compoﬂﬁd EREX ANDS piie (Matiibd B} Déteetbd mads \BHCR. (MH 9

| yophi l'i sation 182 ng of the title conpound could be
obt ai ned as hydrochl ori de. = 0.97 mn (thhod B) .

trans-ﬁi‘i\jﬁﬁﬁggw noﬁgg'? é’)( oﬁ%} cyc -g-orl‘%sﬂ ne (21) O/ |

H2N N Starting from® |U|noI|ne
hydrochl oride and ci§ n ohexanol the title
conmpound was pre aN S fofl owi'rg t_e pNbt ocol described
for conpound (15?‘2 Rt = 0.64 20 m n|{( Met hod B).
Det ected mass: 243.2 (MH—H) o)

ci s-N-[4-(1soquinolin-6-yl oxy)-cycl ohexyl ] -acetan_d
680 mg 211)74cmmol)ea>f INH 41 -Beazyloxy-ise@yinolin-6-yloxy)- -cyclohexyi]- acetamlde

4- |
B AR e e
achlev(QSS’Fﬁé %@ﬂ/ér@ is fdhSoviparatdio(df) theRtesidue B(urified by preparative

B). Detected nass: 285.1
HPLC. The produc)t fractions were evaporated and(dlssol\)/ed in 2 N HCI. After

lyophilisation 182 mg of the title compound could be obtained as hydrochloride. Ry =
0.97 min (Method B). Detected mass: 259.2 (M+H™).

cis-4-(Isoquinolin-6-yloxy)-cyclohexylamine (21)

0 | X
H,N Z

Starting from 6-fluoro-isoquinoline hydrochloride and cis-4-amino-cyclohexanol the title
compound was prepared following the protocol described for compound (15). Ry=0.64
min (Method B). Detected mass: 243.2 (M+H™).

cis-N-[4-(Isoquinolin-6-yloxy)-cyclohexyl]-acetamide (22)
0 © X
ST T
H
Starting from cis-4-(isoquinolin-8-yloxy)-cyclohexylamine (21) the titie compound was

prepared following the protocol described for the compound (16). Ry = 0.90 min
(Method B). Detected mass: 285.1 (M+H").
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ci s-N-[4-(2-Oxy-isoquinolin-6-yloxy)-cycl ohexyl]-aceta
wWorR@e/0(23) Oi N AN- HStarting from PCT/EP2006/007140

ci s-N-[4-(isoquinolin-6-yloxy)-cycl ohexyl]-acetam de

(22) the title conpound was obtained follow ng the

nmet hod described for 7-chl o42d-6-fluoro 5 isoquinoline

2-oxide (5. R = 0.80 mn (Method C). Detected nass:
301.2 (M+H+). cis-

. o | L0l - Gy ~ ' 24) O/
ois-N-fi-{Z0RSLRBEMGTRE oyl TR AL AREtamRE (23){ 20
N-[4-(2-oxy-isoq.u in eNiO
n- 6-yl oxy) - cycl ofjexyl et a gl (23), 10 were
refluxed in 50 of = g &_B.NEvaporation of

t he sol vent gave 2N16 g of thetitle cé?rpound (crude
product) as HCl-salt. Rt = 0.59 min (Mthod C).

StartinﬁmﬁwmqLﬁﬁi&lirﬁﬁ-yﬂcﬁ&)%yclbh@xﬂl]-b(:étdﬂhidk,(22)\/Eh‘ebkbiﬂe
compasing- was DLEWQQF followdng thrometbed dessiibadiog 7orhigia-Griiusso-
. . ~. 2_ 3 | &= . +
sonuifGie Be5ide i hi N By oo DeEcdmane: 3012 (et

crude product) were heated to 100 Cin 20 m PQOCI 3.

. After 1 h the mxture is copled to ro tenperature
C'S-4'&%19’5&1!?{%19'69"Ptﬁsyl"m%ﬁﬁ@gﬁy'@m'ﬂﬁ(g i s brought to

an al kal i ne pH by addi{i orp_ of sodi hydr oxi de and
extracted three ting h di B omat hane. The
conbi ned 20 organic er s We ar i egy’wi t h magnesi um
sul fate and theHbvent was rewbved under reduced

press ure to yield 1.14 g of the title conpound as
2 43 gofButi mrpolp dficis; Njdhi(2 toxyesoquiselin-G-ylexy)tcyclghexyl]-acetamide (23)

were %%;«faclj ?naéb il of %N:H& f%P 18'n! év'\é%torr]gt‘ljoncgf tthsto?\?etn§%d§r/%Sf.46 g of
the title compound (crude product) as HCl-salt. R; = 0.59 min (Method C). Detected
mass: 517.3; 259.2; 130.2 [(2M+H"), (M+H"), 1/2(M+H")].

cis-4-(1-Chloro-isoquinolin-6-yloxy)-cyclohexylamine (25)

e
N
H,N NS
Cl

2.46 g of cis- 4-(2-oxy-isoquinolin-6-yloxy)-cyclohexylamine (24, crude product) were
heated to 100 °C in 20 m! POCIls. After 1 h the mixture is cooled to room temperature
and poured on ice. The aqueous solution is brought to an alkaline pH by addition
ofsodium hydroxide and extracted three times with dichloromethane. The combined
organic layers were dried with magnesium sulfate and the solvent was removed under
reduced press ure to yield 1.14 g of the title compound as crude product, which was
used without further purification. R; = 0.90 min (Method C). Detected mass:
277.1/279.2 (M+H").
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3
W@ p@7fp124¢2 - Chl or o-i soqui nol i n- 6-yl oxy) - cycl oheRGI/EP2986/407140
amc acid tert-butylester (26) >AN ONHO 1.14
g of
Cci s-4-(1-chl oo-isoqui nol i n-43yl oxy) - cycl ohexyl am ne
(25, crude product) was 5 dissolved in 20 m of
di chl oronmethane. At 0 C a solution of 1.17 g (5.35

i 4 B SRR S i 0 ot utyster

(26) stirred at roomtenperature. After 1 h, the solution
was washed with water, dried and evaporated, to yield
16590fthet|tle(§on'p e wasised wi t hout
further purlf% R . |l\/|9t od C).

Det ect ed mass 3
cis-[4-(1-Benzyl oxy |quU| nol i
arbamc acid tert-butyl ester

n- 6- yl oxy)-cycl ohexyl ]-c
(27) JJ COH starting

f i s- N .
1.14 gpof Srd frebioe-seguinala G Mgy Pusighenamiie. 37 1orudy pigduct was
dissohPe%f fl 2ol obakﬁloroﬂrétﬁéﬁ@mt(@@c LGP bPAUTt g (5.86 mmol) of di-

e conpound loar ed follow ng the protocol
tert-bu(d,ésimarbeniat{edn 5 mI of dlch romethane was added and the solution was

stirred ﬁt r%rgtl\fl'gh &a@%?&%rﬁﬁaﬁ %@gﬁ&% VBSQN#M?NHFIX%@P &ned and

mat ograp
evapoFHté@%%ﬁélMﬂ SFgofaagaitia sonbeure, Whléma/a@amerdewltpomducther
the partially deprotected der|vat|ve havi a f,ree
purlfcaﬁiﬁmthg-r odF MR (Me@odlc)nnete@tﬁétm@%ﬁ S77-Her'd {] 8\6
449.2 (MrH+). 20
Ci s- 6- (4- Am no- cycl ohexyl oxy) - 2H-i soqui nol i n- 1- one
cis-[4{2Berzyloky-isoquinolin-6-yloxy)-cyclohexyl]-carbamic acid tert-butyl

ester (27)
PO
g ge
4 0]

Starting from cis- [4-(1-chloro-isoquinolin-8-yloxy)-cyclohexyl}-carbamic acid tert-butyl
ester (26, crude product) the title compound was prepared following the protocol
described for trans-N-[4-(1-benzyloxy-isoquinolin-6-yloxy)-cyclohexyl]-acetamide (19).
Final chromatography on a preparative HPLC gave a mixture of the desired product
and the partially deprotected derivative having a free amino group. Ry =2.01 min
(Method C). Detected mass: 449.2 (M+H").

cis-6-(4-Amino-cyclohexyloxy)-2H-isoquinolin-1-one (28)

o N
/[j N
HN H

2
0]
The title compound was prepared by stirring cis-[4-(1-Chloro-isoquinolin-6-yloxy)-
cyclohexyl]-carbamic acid tert-butyl ester (27) at room temperature in methanol/2 N
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H2 NNH O The title conmpound was prepared by
stirring cis-[4-(1-Chloro-isoquinolin-6-yloxy)-
w@ oyl ] -carbamc acid tert-butyl ester (2FQT/BP2006/007140

roomtenperature in nethanol/2 N WO 2007/012422

PCT/ EP2006/ 007140 44 HCI (1:1). After conplete
conversion, the solvent wa##4 enoved under reduced
pressure and the residue was purified by preparative
HPLC. The obtained trifluoroacetate was converted to

HCI (1 'tlzeAﬁé’rr %&ﬁﬁ%g@ klaﬁé}\éﬁinoﬂ% Qo IERt WasFemRkdiuMder keéduced

evaporation of the solvent.
pressurd aad the sesitve mast purifiedsh yprepianativenktiPd.C. are obtained

e b Ry TR N i i
compoﬁ}\d up% R HECiREVaparation of M’é‘b‘élveﬁ@'ﬁﬁfe@'d:ﬁd&ﬁﬁ@ tﬁ@;e%ldue in

e reducti ve am nati on reaction: 0.24
water dritelyaphilisation | thierdesired prodistd HE+siadt) wes) lsolateg:has ggslourless

solid. Ry D7 it SR Bh Dol %3%90? (yfeiogthy! amine

tenperature. The mixture is cooled to -10 C, 1.75 ni

of a freshly prepared DMF solution containing 1.215
Generatiptocsdne- fonte reductiveaminatipneagting: i s added.

s

and 0. 965 haAB1 bERtHyRbHige Meé stifreltin 30mbofrHOIOMe) éor Wwasat room

ded and 15 the m xture was evaporated, dissolved |
tempetavweaﬁd\ermn@ureaﬁ@wi%it@kﬂpa&& Egaahftftasffem ly P&R%[PHJSMF

T f
sotuiof Bl L 895 b BPRRAHOAIE Ry 17255 RbarHonc s agceo.
Stirring & €dvitinued atefi0 °Qvfer 30irgint tied niddtu(e isetbmesallB@@’dttBuNarm to room
ester a‘3rous of f sone of the produgg?ra % mt ad q
tempergiree andéaft aliporn terapeiafirerPYes Mighte °f 4@ ‘%fd”?;? < gpged an
the mi%tﬂ:?e %‘l@\@o‘?&feﬁ%ns?ﬂvbﬂ% e mofB- 4RE %"éi!aﬁﬁaféa products if
rocedure the I'om ng products were obtai ned
obtainy dwenehbonﬂ gtbby pfeparatives HRLG. |'E11&3puafl&dwprcahm:t3:wem)d38|80|ved in1
ml of m@mpggg&t@@ -68 &_54@% ang le o%gp leg % f'&%’ (cleaves BOC/tBu ester
groups off some of the products). 2 ml of water were added and the solution is freeze-

dried to yield the hydrochlorides of the products.

According to this procedure the following products were obtained as hydrochlorides

from the mentioned amine and carbonyl component (Table 1)
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w@e@cetdee B for the reductive am nation reactPONEPDB007140

ng (0.46 nmol) of

6- ci s- (4-am no-cycl ohexyl oxy) - 7- chl or o- 2H-i soqui nol i n-

1-one hydrochloride (10) e dissolved in 10 m of

nmet hanol . After addition of nolecular sieves 4 A

92.3 ng (0.57 mol ) of triethyl amne, 273.8 ng (4.56

GenerHT'?HcéHurgCB%Ptl?&i'éh@cthSjaﬁuﬁZuHH‘}ba@ﬁohhe
respondi ng al dehyde, a sol ution of E{gﬂ (1.37
S8

150 mgni@Kp romol)safd- Qm(éy@mmeIhly@mI@el)ﬂscbl@ﬁ@a guingdin-1-one

oA b b (AR BB SEBEEF s
sieves WGRGQQ AMgl(0.57addolf Bﬁtri@th‘)ﬁl Bheink 0279, 8@19 Q4 wmm/cﬂ) of acetic acid

ITp ete conversion. For he | SO'| ation
and 0. @7 ovoot of mae:osr@sm:ndtmgv@dehydq & sefution) of 56 %mgv(ém ol of

sodium cyanc(;bororilmy%rld(re(?éJI %88&1 dropwise and the mixture is stirred at room
temperature until complete conversion is achieved. In some cases it was necessary to
heat the mixture to 70 °C to achieve complete conversion. For the isolation of the
products the solution was filtered and the solvent was removed under reduced
pressure. The residue was dissolved in dichloromethane, washed with 1 N NaOH and
sat. sodium chloride solution, dried with magnesium sulfate and evaporated. The
mono- or bis alkylated products, if obtained, were purified by preparative HPLC or
precipitated from methanolic HCI

The obtained trifluoroacetates were stirred in 2 N HCI/Methanol, evaporated, dissolved
in water and freeze dried to yield the desired products as hydrochlorides.
Boc-protected products were deprotected during the evaporation of the HPLC-product
fractions, which contained 0.1% TFA, or during the subsequent stirring in 2 N
HCl/Methanol.

According to this procedure the following products were obtained as hydrochlorides
from amine (10) and the mentioned aldehyde (Table 2)
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evaporated. The nono- or bis al kylated products, if
obt ai ned, were purified by preparative HPLC or
precipitated fromnethanolic HCI The obtai ned
trifluoroacetates were stirred in 2 N HCl/Methanol ,
evapor ated, dissolved 15 in water and freeze dried to
yield the desired products as hydrochl ori des.

Boc- protected products were deprotected during the
evaporation of the HPLC product fractions, which
contained 0.1 % TFA, or during the subsequent stirring

in 2 HEH-vettanot—20—Accordimg to thi s progedure
the folkow ng products|were obtaiped as hydrochl ori des
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7- Brono- 6-fl uoro-isoquinoline 2-oxide (93) F ON Br

Starting from (92) the title conpound was prepared
follow ng the nethod descri®d for

7-chl oro-6-fl uoro-isoquinoline 2-oxide (5). R = 0.93
mn (Method C). Detected mass: 5 242.2/244.2 (M-Ht).

7Bron¥oﬁ-ﬂaard>-1 @indlitrel 26Xide (83)qui nol ine (94) \ \ F Br
Starting from 7-brono-6-fl uoroFl soqui nol i ne 2-oxi de

(93) the desired produc@s/\:[
l.
_N
(0] = Br

Starting from (92) the title compound was prepared following the method described for

000 O _
00=< O

7-chloro-6-fluoro-isoquinoline 2-oxide (5). Ry = 0.93 min (Method C). Detected mass:
242.2/244.2 (M+H").

7-Bromo-1-chloro-6-fluoro-isoquinoline (94)

B ]
No

Br
Cl

Starting from 7-bromo-8-fluoro-isoquinoline 2-oxide (93) the desired product was
synthesized according to the protocol described for 1,7-dichloro-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 (95)

~

HN
Br

O
12.9 g (49.5 mmol) 7-bromo-1-chloro-6-fluoro-isoquinoline (94) were dissolved in 250
ml of acetic acid. After addition of 38.7 g (0.5 mol) of ammonium acetate, the solution
is stirred at 100 °C. After 3 h, the solvent was removed under reduced pressure and
the residue was poured into water. The precipitate is 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 (96)

N
Br
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10 synthesi zed according to the protocol described for
1,7-dichloro-6-fluoro-isoquinoline (6). Rt = 1.70 mn
W@ rwrhod2C) . Detected mass: 260. 0/ 262. 0 ( MtH+) PCT/EP2006/007140
7- Brono- 6-fl uoro-2Hisoquinolin-1-one (95) / 1 F HN Br

0 15 12.9 g (49.5 nmol)

7- br ono- 1- chl or 0- 6- f | uor o- i 8%qui nol i ne (94) were
dissolved in 250 m of acetic acid. After addition of
38.7 g (0.5 nol) of amoni um acetate, the solution is

9.66 9339 'erii\ff’hc@t of 2BbromOLE-AlioRo-BH- %B&uﬁ@llﬁﬂﬂbné\@s)f\ﬁéié@ésolved in

nder ced pressure and the residu

180 mi mftdlmmsélacetamndprmd 929 €48.9 mmd)@fe&pdmm thuﬂéG (59%) were

s ey bt Sqlbbh 15036 iy v

benzythl%h@gT?n strhu@mrr%th -detAeide Was added2ifhe soigtlirealagistirred at
-one (96) 10/ [/ \ F\ I N/ Br 0 WO 2007/012422
room tempemwennmdetqsgogve%@ vae aghigysr) The solvent was removed

e T EETREF R AT B HE8 406 poras
solutlohda?\&eﬁf’édtéd ﬂire&Qﬁhmcﬂlcmercﬁrﬁéﬂﬁamﬁ‘he cagdmd Iayérsewere dried

at roomtenperature a sol ution_of 73 ;
with mﬁﬂﬁﬁ?'um Swlfaiétﬂﬁ@)@)/apﬁﬁt?ﬁl tonield; g8 |9n° B ﬁ{k @ as crude product,

wich JREEily ASEERRET PRI he FRAML s et

compofuhhll :fslatyelld'dlzgoﬁdl Tgeimmaer thetﬂm\mds euaplenatedadnd dhle residue
ressure, the r

puriiefliy MBBARILS HHBk Gt S AU A2 R0 Ch T e RGP et R = 1.7

min (Mjétﬁgd‘f\:)o )3 ma-@%e 837964 3 (RyAYS. were dried with

ghesi'umsul tate an evaporated to yield 16.8 g of a
dark oil as crude product, which was stirred in

6- ciS-ngf]'!'Bfglr‘af% e -aeomo HFPPHGo ST At hotin-1-

one( I)quor was evapor at ed and the residue purified by
eparative HPLC to y| eI d additi onaI 2.62 g of the

135 mg (0.625 mmol) of cis-(4-hydroxy-cyclohexyl)-carbamic acid tert-butyl ester were
dissolved in 2.5 ml of dimethyl acetamide and 30 mg (0.75 mmol) of sodium hydride
(60%) were added. After stirring for 15 minutes at room temperature 181 mg (0.5
mmol) of 7-bromo-6-fluoro-2-(4-methoxy-benzyl)-2H-isoquinolin-1-one (96) were
added and stirring was continued. To achieve complete conversion, additional 30 mg
of sodium hydride (60%) were added after 3 h. After stirring overnight 2 ml of acetic
acid followed by 2 ml of 2 N HCI were added and the mixture was stirred at 50 °C until
the deprotection of the Boc-group was complete. The solvent was removed under
reduced pressure, the residue dissolved in saturated sodium bicarbonate solution and
extracted three times with dichloromethane. The organic layers were dried with
magnesium sulfate and evaporated. Final purification by preparative HPLC gave 83
mg of the product as trifluoroacetate. Ry = 1.31 min (Method B). Detected mass:
457.2/459.2 (M+H").
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mn (Method C). Detected mass: 362.3/364.3 (M-H+t).
6-ci s- (4- Ami no- cycl ohexyl oxy) - 7- br ono- 2- (4- net hoxy- ben
wa@ioyoRHR: soqui nolin-1- 15 one (97) O N Br NHXCT/EP28&007140

nmg (0.625 mmol ) of cis-(4-hydroxy-cycl ohexyl)-carbam c

acid tert-butyl ester were dissolved in 2.5 m of

di net hyl acetam de and 30 rﬁf(o. 75 mmol ) of sodi um

hydride (60% were added. After stirring for 15

m nutes at roomtenperature 181 ng (0.5 20 mmol ) of
6-cis-(4-Arhe-cycid hidkyloXy k- A-brome-2H-Rsoquinbliakt loneq9shol i n- 1

-one (96) were added and stirring was continued. To

achi eve conpl ete

v age onal 30 ng of
sodi um hydri de (60% @ ddeer 3 h. After
stirring overni giN. 2 m._egf~age foll owed by 2
m of 2 N HCl were § % he mxt 2 was stirred

at 50 Cuntil the Oeprotection of the Boc- group vvas
onpl ete. The sol vent was renoved under_ 25 redu

62 mg p@ ddqome)) efife(4-amiversyeiobexylosy)- W@Méﬁé@ef@wwzyi) -2H-
soquirif{ BRETIFIRRELERE e Bt aglad i Ziffof TR egifdbeea in

microwZReienuat $40 f@fer 20 The apivenit eths femaledoumdér reduced pressure.

by preparative HPLC gave 83 f the rod
The resiHueIwas digselvaddn 28 HCangiwasReq fuicrouti 'cﬁ&rpmﬂa@e The

combl%r@%%ﬁ&@gb@eigtﬁ@&& WIWZW%WdQﬁg%bmed aqueous

solutiohs WGs*e (e%aﬁb"rated CVié odmidyéowere dissotved- idhwvateo gond dimeze-dried.
-ane

N [ Br N2 O 11 gmyl ) of
Final pyrifi qatmﬁ ?axspe%raw@ﬂ &@95\;‘3 @r@ﬁ&fgﬁ? ﬁgﬁ%ﬂ BWHIE}SEZB/O
trifluorggcetat \./ggwiq@g'rmn \ Bod 'B)f D84 Bh s 339 /338 MM+H?).
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6- trans-‘ig%r(relgng rc%?:?o%exyloxy)# bromo-2-(4-methoxy-benzyl)-2H-iso-quinolin-

1-one (99)
N Br NH
0]

Starting with trans-(4-hydroxy-cyclohexyl)-carbamic acid tert-butyl ester and 7-bromo-

6-fluoro-2-(4-methoxy-benzyl)-2H-isoquinolin-1-one (96) the title compound was
synthesized following the protocol described for 6-cis-(4-amino-cyclohexyloxy)-7-
bromo-2-(4-methoxy-benzyl)-2H-isoquinolin-1-one (97). R; = 1.34 min (Method B).
Detected mass: 457.2/459.2 (M+H").

6-trans-(4-Amino-cyclohexyloxy)-7-bromo-2H-isoquinolin-1-one (100)

SOH O\
N
H Br NH

0]

2

Starting from 6-trans-(4-amino-cyclohexyloxy)-7-bromo-2-(4-methoxy-benzyl)-2H-iso-

quinolin-1-one (99) the desired product was prepared by the methode described for 6-
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Rt =1.34 mn (Mthod ed mass: 457.2/459. 2
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. enzyl )-2H L $0- inolid n-1- 1t j
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1.1 mire (sthod GhdelbriesRaSsI0 24MAl &d as
10 trifluoroacetate. Rt = 0.88 mn (Method B). Detected
mass: 337.1/339.1 (MtH+).

7-Chloro-6-fluoro-2-(4-methoxy-benzyl)-2H-isoquinolin-1-one (102)

|
N
Cl
O

Starting from 7-chloro-6-fluoro-2H-isoquinolin-1-one (101) the title compound was

prepared following the protocol described for 7-bromo-6-fluoro-2-(4-methoxy-benzyl)-
15  2H-isoquinolin-1-one (96). R; = 1.66 min (Method C). Detected mass: 318.3 (M+H").

1-Benzyloxy-7-chloro-6-fluoro-isoquinoline (103)

% | F
Nx cl
o

14.74 g (74.6 mmol) of 7-chloro-6-fluoro-2H-isoquinolin-1-one (101) were dissolved in
20 150 ml of toluene. After addition of 30.86 g (111.9 mmol) of silver carbonate and 15.31
g (89.5 mmol) of benzyl bromide, the mixture was stirred at 80 °C for 3 h. After cooling
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1.11 min (Method C). Detect®@ nass: 198.2 (MtH+). 10
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g (74.6 mol)

2881/29@HI(M"d'16 fl uoro-2H i soqui noI | n-1-one (101) were
di ssolved in 20 150 m of toluene. After addition of
30.86 g (111.9 mol ) of silver carbonate and 15.31 ¢

GeneraPPrécddite) fdrfthberaay:hohrmmryu&moniwesLU-ehm -6iflucred2-(4-
at 80 C for h. After cooli ng WD 2007/ 012422
methwwgmdbaﬂe@mom-hemﬁ (102} apsh1rkans¥laxirechigro-6-fluoro-

soaufiGH GPafioithRalra by Eherhag Flpcdcatayens

2 mmdliof tHedreppettive andcislonds laed 36. Bhng\m._érmmo@rdf_écbnmt)h
acetylagPiphalpaiei ssaieedin 24yl GHT o gddt Ml RENIE Weie added. At 0 °C
2.4 mragg&(l’t}‘lgg&gﬁ% M_&%?‘%%H Wdte Wi B rind®LIRAE LS gBRS R the reaction
was stirred at 0 °C for 10 minutes. To achieve complete conversion, in some cases
another 0.6 mmol of the grignard reagent were added and stirring was continued for 10
minutes.

In the case of the N-PMB-protected compounds, the reaction was quenched by
pouring into 1M HCI. The O-Benzyl protected analogs were quenched by pouring into
saturated NH4Cl-solution.

The mixture was evaporated and the residue was dissolved in dichloromethane and
washed with water. The organic layer was dried with Na;SO4 and the solvent was
removed under reduced pressure. Final purification by preparative HPLC gave the:
desired 7-alkylated derivatives.

According to this procedure the following products were obtained from the mentioned
arylchloride and Grignard reagent (Table 3)
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6-cis-(4-Amino-cyclohexyloxy)-2-(4-methoxy-benzyl)-7-propyl-2H-isoquinolin-1-
one (109)

58 mg (0.38 mmol) of cis 4-aminocyclohexanol hydrochloride were dissolved in 10 ml
of dimethyl acetamide. Under argon, 38 mg (0.96 mmol) of sodium hydride (60%) were
added and the reaction was stirred for 30 minutes at room temperature. After addition
of a solution of 100 mg (0.31 mmol) of 6-fluoro-2-(4-methoxy-benzyl)-7-propyl-2H-
isoquinolin-1-one (105) the solution was stirred at 80 °C. To obtain complete
conversion, the same amounts of the 4-aminocyclhexanol hydrochloride and sodium
hydride were added twice and the temperature was increased to 110 °C. After
complete conversion, the solvent was removed under reduced pressure. The residue
was dissolved in dichloromethane and washed with water. The organic layer was dried
with magnesium sulfate and evaporated. After purification by preparative HPLC the
desired product was isolated as trifluoroacetate. R = 1.14 min (Method C). Detected
mass: 421.6 (M+H").

The following compounds were prepared as trifluoroacetates by the protocol described
for 6-cis-(4-Amino-cyclohexyloxy)-2-(4-methoxy-benzyl)-7-propyl-2H-isoquinolin-1-one
(109) (Table 4):
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the N-PMB-protected isoquinolinones 109, 110 and 111
The protected starting conpounds were heated in TFA in

a microwave oven at 140 C 70

Deprotection of the N-PMB-protected isoquinolinones 109, 110 and 111

The protected starting compounds were heated in TFA in a microwave oven at 140 °C
until complete conversion was observed. Evaporation of the solvent and purification by
preparative HPLC gave the desired deprotected products as trifluoroacetates, which
were dissolved in 2 N HCI and evaporated. After dissolving the residue in water and
lyophilization, the compounds were isolated as HCl-salts.

Deprotection of the O-benzyl protected Isoquinolinone 112
4-(1-Benzyloxy-7-cyclopropyl-isoquinolin-6-yloxy)-cyclohexylamine (112) was stirred in
2 N HCI at room temperature until conversion is complete. After evaporation of the
solvent under reduced pressure, the crude product was purified by preparative HPLC,
which gave the desired product as trifluoroacetate. The product was dissolved in 2 N
HCI and the solvent was removed under reduced pressure. After dissolving the residue
in water and lyophilization, the product was isolated as HCl-salt.

After deprotection of the compounds 109 to 112, the following compounds were
isolated as HCI salts (Table 5):
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PCT/ EP2006/ 007140 72 General procedure C for the
reductive am nation reaction: 82 ng (0.25 nmol) of
6-trans-(4-am no-cycl ohexyl#Xy) - 7- chl or o- 2Hi soqui nol i
n-1-one hydrochloride (14) were dissolved in 3 m of
trimet hoxy met hane. 0.25 mmol of the corresponding

Genera?lI ded.%&l:@gorc es%eo%'ﬁ&r\f’eg%@g éﬁbﬁg@hc‘fﬁgg g7g r2mg1l | m;f

82 mg (0. QStrﬁbHoWBffB%traAﬁI(ﬂarﬂmb -@yiclohexyloxg)rFectdora-2H-isbquinolin-1-one
hydroc?ut%_n;tsI (%m@?@%?%&w 3 m? o?tnmeth%xic’/%gt Ia%g 81:252 mmcﬁ%f the
corresponding aldehyde or ketone were added (dissolved in 0.2 ml of THF or as a
solid) followed by 48 mg (0.375 mmol) of triethylamine. After 1 h at room temperature
the solution was cooled to —10 °C and a solution of 265 mg (1.25 mmol) of sodium
triacetoxy borohydride in 1.5 ml DMF was added, followed by 73.5 mg (1.225 mmol) of
acetic acid. After 30 min at 0 °C, the solution was left at room temperature overnight.
For workup, 0.5 mi of water were added and the solvent was removed under reduced
pressure. The residue was purified by:preparative HPLC. The obtained
trifluoroacetates were dissolved in 1.0 ml of a 5-6 M HCI solution in isopropanol and
left at room temperature overnight. After addition of 2.0 m! of water, the solutions were

lyophilized yielding the desired products as HCl-salts.

The compounds listed in table 6 below were synthesized according to this method and
obtained as HCI salt:
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Ww@2(ochs2422 (Cycl opr opyl met hyl - am no) - cycl ohexy| BRY/EPZBE/007140

soqui nolin-1-one (125) / ~ OHNI / NH 1-7 125 was

obt ai ned as hydrochl ori de using the previously

descri bed general nethod el oying cycl opropane

carbal dehyde and ci s- 6- (4-ani no-cycl ohexyl oxy) - 2H 5

i soqui nolin-1-one (28) as starting material s.

otis b EarlbebbTRiR Ao TR SR ol Wme 129

ui nol i n-1-one (1 =
ﬁijﬁ )

125 was obtained as hydrochloride using the previously described general method
employing cyclopropane carbaldehyde and cis-6-(4-amino-cyclohexyloxy)-2H-
isoquinolin-1-one (28) as starting materials. Ry = 1.04 min (Method B). Detected mass:
313.2 (M+H").

7-Benzylsulfanyl-6-ﬂuoro-2-(4-methoxy-benzyl)-2H-isoquinolin-1 -one (126)

0 =z F
T
A

500 mg (1.38 mmol) of 7-bromo-6-fluoro-2-(4-methoxy-benzyl)-2H-isoquinolin-1-one
(96), 627.3 mg (1.52 mmol) of tributyltin benzylthiolate, 96.2 mg (1.66 mmol) of freshly
dried potassium fluoride and 24.0 mg (0.041 mmol) of XANTPHOS were dissolved in 5
mi of NMP and stirred for 15 min at room temperature. After addition of 19.0 mg (0.021
mmol) of Pdzdbas, the reaction mixture was stirred at 100 °C. To achieve complete
conversion, another 0.01 mmol of Pddbas were added and stirring was continued at
100 °C. After 5 h the solution was cooled to room temperature, diluted with ethyl
acetate (10 mi) and treated with 5% KF-solution. The mixture was stirred vigorously for
15 minutes and filtered. The filtrate was separated and the organic phase was washed
twice with water and once with saturated sodium chloride solution. After drying with
magnesium sulfate, the organic layer was evaporated and the crude product was
purified by preparative HPLC. R; = 1.83 min (Method C). Detected mass: 406.5
(M+H™).
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N-{4-[7-Benzylsulfanyl-2-(4-methoxy-benzyl)-1 -ox0-1,2-dihydro-isoquinolin-6-
yloxy]-cis-cyclohexyl}-acetamide (128)

AOYSOPASE

45 mg (0.073 mmol) of 6-(4-amino-cis-cyclohexyloxy)-7-benzylsulfanyl-2-(4-methoxy-
benzyl)-2H-iso-quinolin-1-one (127) were dissolved in 5 ml of dichloromethane and
14.8 mg (0.146 mmol) of triethylamine were added. At 0 °C, 6.9 mg (0.088 mmol) of
acetylchloride were added and the solution was stirred at room temperature. After 2h,

dichloromethane was added and the solution was washed with 2 N HCI and saturated
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renmoved under reduced pressure. The residue is

di ssol ved in dichl oronethane, washed with water and
wa@letoz€12422 h magnesi um sul fate. After evapor at i BCI/BP20D61@07140

sol vent and purification by preparative HPLC, the

title conpound was isolated as 15 trifluoroacetate.

Rt =1.18 mn (Method C). Degpected nmass: 501.6 (MrHt).

N-{4-[7-Benzyl sul f anyl - 2- (4- met hoxy- benzyl ) - 1- oxo- 1, 2-

dihydro isoquinolin 6 onxy] ci s-cycl ohexyl }-acet am de

sodlunﬁﬁ{gafb%@ate sojrutlon %\fter drymg Wlh‘l magnesuu?n éélfﬁg énQi Q\Eporatlon of

the sol ﬁf"tﬁé"tlﬂ@ c%tﬁpo%h@i' WAE 1001 #re)as’crig B baudt! Wh)dh wa$ 4sed without
ﬁ benzyl)-2H1 so-qui nolin-1-one (127)

wer

funherobmﬁclatned Rp=13.58 min (MethocbChnRetestad mags: 243.8 (M;+H )-
(0.146 mmol ) of triethylam ne were added. At 0 C, 6.9
ng (0.088 mml) of acetylchloride were added and the

-(4- Ho V& s-cS/cll6 héxyaky)-dcchloeore(fmuthoxpbenzy?)i1-oxo-1,2-
6-(4 Aglebﬂ%gﬁo?rew?hﬁg mﬁ%ddgé and the gol ut i onwvvas was hed

dihydm-isoquinotice-asulfoayl chlaridei 2007/ 012422
PCT/ EP2006/ 007140 77 sogjum bi carbonate sol uti on.
After drying W|th magnesifum sul fate and evapor ati on of

t he sol ven Qt itle : at edoas crude
pr oduct V\,hlc used W|t
Rt = 1.53 mn -o .

purjification.
/]
5 /)

( MtHH+) .
H
6- (4- Acetyl ani no- ci s- cyclohexyl dy) - 4 chl or o- 2- ( 4- rreth
oxy- benzyl ) - 1-oxo-1, 2- dlggdro i soqui noline-7-sulfo
37 mgocbﬂM+f{4dé-b(eDZWSUEan¥1>234N1 oxy-kenzyi)-11pxp13-d lﬁvdfﬁglseﬂu'no"n -6-

yloxy]dzlyhpall[egyﬁenz Su f(ﬂaél él%d%d'pl%'ahgﬁ)\(/yel@ed?éé’dl‘)edllnoﬁ(?hljofz'
dichloromethane. At 0 °C, 16.4 mg (0.273 mmol) of acetic acid, 4.9 mg (0.273 mmol) of
water and 273 pl (0.273 mmol) of sulfuryl chloride (1 M in dichloromethane) were

added. After 30 minutes, ethyl acetate was added and the solution was washed with
sodium bicarbonate solution (2%), water and saturated sodium chloride solution. The
organic layer was dried with Na;SO,4 and evaporated. The so obtained crude product
was used without further purification. Ry = 1.55 min (Method C). Detected mass: 553.5
(M+H™).

N-{4-[4-Chloro-2-(4-methoxy-benzyl)-1 -oxo-7-sulfamoyl-1,2-dihydro-isoquinolin-
6-yloxy]-cis-cyclohexyl}-acetamide (130)

/O@ g o‘(l i
o) /U\
/,
N s’ N
o) 2 H

/7" ~NH

To a solution of 29 mg of 6-(4-acetylamino-cis-cyclohexyloxy)-4-chloro-2-(4-methoxy-
benzyl)-1-oxo-1,2-dihydro-isoquinoline-7-sulfony! chloride (129, crude product) in 2 ml
of THF 2 ml of 33% aqueous ammonia solution were added. After 1h at room

temperature the solvent was removed under reduced pressure and the crude product
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y[ oxy] - cycl ohexyl }-acet am de (128, crude product) were
di ssolved in 5 m of 10 dichloronethane. At 0 C, 16.4
worgnof01228 nmol ) of acetic acid, 4.9 ng (0. 273PemBPrI0e607140

wat er and 273 pl (0.273 nmmol) of sulfuryl chloride (1
Min dichl oronmethane) were added. After 30 m nutes,

et hyl acetate was added and7g he sol uti on was washed

with sodi um bi carbonate solution (2%, water and
saturated sodium chl oride solution. The organic |ayer

s drie | th SO4 apd_ey ated. S i .

was usgi wihorfuther neikanons B=0i 2R30R (Flirpdd ) Befttied Rfkss: 534.5
(M+H" urification. R = 1.55 min (Method C). Detected nmss:

g53.5 ( M-H+) . ]
6-(4-Ami(|o-c{is-qy¢ll@In@qﬂoxy)#thigx9=23@4qmgtyogyd;gpzyj)silﬂq%ﬁ-d|hydro-
. 1, 2-dihydro-Lsoqui nol.i,n-
-soqu@9@9&2@%&@&%@?%?\@9?}(1%l)et amide (130) d / O
ci NlccLNJ 211 , NH2 H 200D O To a solution of 29 ng
of

6-(4- acetyl,a% e~ CINs- CY By NS ? or o-2- (4-meth
oxy- benzyl)-1- 1, 2-dj oq/m' ne- 7- sul f onyl
chloride (129, de~prodye 2ofl of Yig 2 m of

33% aqueous anmoni a sol utilon were’adtet. Aftef 1 h at
roomtenperature the sol véht was ?ermved under reduced

52 el e P Z S Mo RSB amvo

isoqui@%lﬁ‘i-%iﬁozw %—cﬁloﬁe)&l}zé’cétbmidwm&r@e pReduet) wererdissolved in 5

ml of egharolanichts oilof 2N IHBland begtedfor RiabB ¢4The shixept was
removgﬁ‘ythﬁfe% 'I%ﬁéeé gfe%'?{]yeﬂ#rﬁc})ﬂﬁlg@éf%‘dﬁgedigé&%J M6 N A 4nd

heating at 90 °C was continued for 20h. After cooling down to room temperature, the

aqueous solution was evaporated and the title compound was isolated as HCl-salt
(crude product). Ry = 1.00 min (Method C). Detected mass: 492.5 (M+H").

6-(4-Amino-cis-cyclohexyloxy)-4-chloro-1-oxo-1 ,2-dihydro-isoquinoline-7-

sulfonic acid amide (132)

Cl
_ o
0
/,
HN //s’\ ) NH,
o) o N

Crude131 was dissolved in 15 ml of trifluoroacetic acid and heated for 3 h at 140 °C
under microwave conditions. After evaporation of the solvent, the crude product was
purified by preparative HPLC, which delivers the title compound as trifluoroacetate. Ry
= 0.90 min (Method B). Detected mass: 372.3 (M+H").
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52 32 ng of
N-{4-[4-chl oro-2-(4- met hoxy-benzyl ) - 1- oxo- 7- sul f anoyl -
wa 2@7diaydr o- PCT/EP2006/007140
i soqui nol i n-6-yl oxy] -ci s-cycl ohexyl)-acetam de (130,
crude product) were dissolved in 5 nl of ethanol and
15 M of 2 N HCl and heated79or 2 h at 90 C. The
sol vent was renoved under reduced pressure and the
resi due was dissolved in 6 N HCI and 10 heating at 90

ron kR RN PR oL S P IR 155

the title corrpound_ld as HCl -salt (crude

product). Rt = 1.0 Dgt ect ed nmass:
492.5 (MrH+). N

6- (4- Ami no- ci s- cycl ofiexyToxy)Cl4- chl g %;Z-oxo 1, 2-di hyd
ro-isoqui noline-7- 1§ sulfonic acid At de (132) d O
HN 1 / SO NH ~NH22 Crudel 31 was dissolved in 15 n

of trifluoroacetic| acid and heated for 3 h at 140 C
under m crowave eontjtions. After evaporation of the
sol vent, the cr df oduct was purified by
preparati ve HPLCOXfii ch delivers the title conmpound as

trifluoroacetate. Rt 20 = 0.90 mn (Method B).
1.26 gme& 34 rynohwf stioxarspizoldradeyan-8xa) wenedissolvad yp50 ml of dimethy

o

stlrnng’ﬁﬁ infiRatdst roBm (elﬁ@ératdre@ §dlutionr ot 2.01L3(6.950nnid) gf - benzyloxy-
mol ) of dloxasplr 4. 5] decan-8-ol were
7- chlom §g‘bqoy@-¢squmjlnﬁ (1983) in trﬂlyqaf dimethyl acetamide was added and

stirring was continued at room temperature. After 1 h the solvent was removed under

reduced pressure. The residue was dissolved in dichloromethane and washed with
water. The organic layer was dried with magnesium sulfate and evaporated, which
gave 3.30 g of the crude product, which was used without further purification. Ry = 2.05
min (Method C). Detected mass: 426.5 (M+H").

7-Chloro-6-(4-oxo-cyclohexyloxy)-2H-isoquinolin-1-one (134)

= O
HN [ L
Cl o

0)
3.30 g of 1-benzyloxy-7-chloro-6-(1,4-dioxa-spiro[4.5]dec-8-yloxy)-isoquinoline (133,
crude product) were stirred in 30 ml of 6 N HCl/acetone (1:2) at room temperature.
After 3 h the reaction mixture was poured on saturated sodium bicarbonate solution
and extracted with dichloromethane. The organic layer was dried with magnesium
sulfate and evaporated. The crude product was purified by preparative HPLC. Ry =
1.34 min (Method B). Detected mass: 292.0 (M+H").

Starting from 7-chloro-6-(4-oxo-cyclohexyloxy)-2H-isoquinolin-1-one (134), the
following compounds were synthesized as hydrochlorides in analogy to the general
procedure B for the reductive amination reactions (Table 7):



80

1 acetam de and 695.2 ng (17.4 mmol) of sodi um hydride
(60% were added. After 5 stirring 30 m nutes at room

wao eosperature a solution of 2.0 g (6.95 nmol ) OPCT/EP2006/007140
1- benzyl oxy- 7-chl oro-6-fluoro-isoquinoline (103) in
50 |m of [di net hyl acetam de was added and stirring
vvas'gonti nued at room tenperatureg. After 1 h the

sol Ment ::FS renoved ynder reduced pressure. The

reslgue s di ssolved _in dichloronethane and washed
wi tl® wat{@ . The orgdffic layer was dried with

magnesi un sul fate and evaporated,| which 10 gave 3.30 g
of {t®e crjude product,| which was dsed w t hout further
purf&icatjon. Rt = 2./Q5 min (Method C). Detected
masgs 4269 (MiHt+). |

7- A% or 0- |62 (4- oxo- cydPhexyl oxy) 42Hi soqui nol i n- 1- one
(134) / 1|\ OHN/ Cf O O 15 3.30 g of

1- benzyl oxy- 7- chl or o-[6- ( 1, 4- di oxa- spi ro[ 4. 5] dec- 8-yl ox
y) - gksoqui nol i ne (133, crude product) were stirred in
30 rif of /=N HCl / acet|Qne (1:2) at| room tenperat ure.
AftgE 3 higihe reactig@m xture was poured on saturated
sodfum bicarbonate sglutien—andJextracted with

di chl ororrethS_E . The lorgapic layer was dried wth
magpesi um fate and ewvaporated. The crude product
was| puri fj2d g_by Hr epardt %/e.E-PLC. Rt =20 1.34 mn

( Met hod BI)E t&ted r%ssd 220 |(MH+) . Starting from
7-chl or o- B3 (40 0x®- & ¢ Ig)hegyl&'ox'@ -2Hi soqui nolin-1 -one
(134), the— f%l Ig)vvmng &0 @dslvvere synt hesi zed as
hydr ochl oy des i ? a%aJl@g)otcptEre general procedure B
&ri [dat ipn @ eaxt|i ons (Table 7): WO

for|the rp cglva%
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6-(trans-4-Amino-cyclohexyloxy)-7-methyl-2H-isoquinolin-1-one (137)

_ 0.,
HN
NH

a) 6-Fluoro-7-methyl-2H-isoquinolin-1-one

2

To a solution of 10.0 g (55.5 mmol) of 3-fluoro-4-methyl-cinnamic acid in 80 ml of
acetone weré subsequently added'at 0 °C 6.74 g (66.6 mmol) of triethylamine in 10 ml
of acetone followed by 7.83 g (72.2 mmol) of ethyl chloroformate. After stirring for 2 h
at 0 to 5 °C a solution of 4.0 g (61.1 mmol) of sodium azide in 9.5 ml of water was
added. After stirring for 1 additional h the reaction mixture was poured onto 200 ml of
ice water and extraced twice with chloroform. The organic phase was dried over
magnesium sulfate, 40 ml diphenylether were added and the chloroform was
cautiously removed in vacuo. The residue was then added dropwise into 50 m! of
diphenylether, which had been preheated to 245°C. After complete addition it was
stirred further for 1 h 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) of cesium carbonate and then 8.92 g (56.9
mmol) of 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 product was isolated by suction. From the mother liquor additional
producted was isolated by chromatography with heptane / ethyl acetate (80:20). The
combined products were recrystallized from ethyl acetate and 8.39 g 6-fluoro-2-(4-

methoxy-benzyl)-7-methyl-2H-isoquinolin-1-one were received.
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L=_ as ccu LOto cu wLID W 2007/012422
PCT/ EP2006/ 007140 81

W@2qor08422 4- Ami no- cycl ohexyl oxy) - 7- met hyl - 2H | BGEP2906/007140
n-1-one (137) HN N O a)
6- Fl uor o- 7- net hyl - 2Hi soqui nolin-1-one 5 To a
solution of 10.0 g (55.5 m8d ) of
3-fluoro-4-nmethyl-cinnamc acid in 80 nl of acetone
wer e subsequent|y added at O C6.74 g (66.6 Mol ) of

c)6(tr%r% 24‘1 lam?yc “%Wc%ﬁ 6ro %’Epgnéﬁiter stﬁrrHrﬁg 91ol|n-1-

one atOtoSCasquUonof40g(611mml)of
SOdI umazide in 9.5 mM of water was 10 added. After
stirring for 1 additional h the reaction mxture was

oMl € i .

To NI T8 g LA ORIy o n 2
ml of diff&thgRicetarhidefvaiere adtded 1 @5@643’7@%0|)v<ﬂrs®daddé‘tydad3 (60 %)

the chloroformwas cauti ou\% ermv [ u,% q
and the BEXHTR WASS IITREORASaaNU SRS SAHEDTE %3 9h 53675 mmsh of o-

2k v f
oo SN SR8 2005 1
dlmeth?@@etarﬁlﬂa varePéddedam) thengeabtion mixture0das heategdalot8® 6 for 2
27

days. Aftananeiing S g v vy poefdn®y agtbm oF i i flard e
precnplgté’?léﬁﬁd r%ofucLW%E rfﬁ\éd%éh&ﬁneﬁﬁ ra‘bh% Birst the remaining starting

H 1 soqui nolin- 1-o0oné were obtained.
materialGvd eluted whith ethyl acetate l heptane (2:1) und finally the desired product

vas ol A O VS o e e

methofy-bEHAIR7 ineBlyReH-3bgumeaHi 1ehen- 1 -one in 80 n
d) 6-(trans-4-Amino-cyclohexyloxy)-7-methyl-2H-isoquinolin-1-one hydrochloride

2.64 g (6.7 mmol) of 6-(trans-4-amino-cyclohexyloxy)-2-(4-methoxy-benzyl)-7-methyl-
2H-isoquinolin-1-one and 15.3 g (134.5 mmol) of trifluoroacetic acid were heated for 2
h in an microwave oven at 150°C. Then the excess trifluoroacetic acid was distilled off
in vacuo and the residue was diluted with 130 m! of 1 M hydrochlorid acid. The
aqueous phase was washed with methylene chloride 3 times and then it was freeze
dried to give a hydrochloride, which was recrystallized from isopropanol. This furnished
1.1 g 6-(trans-4-amino-cyclohexyloxy)-7-methyl-2H-isoquinolin-1-one (137) as
hydrochloride. Ry = 0.92 min (Method B). Detected mass: 273.22 (M+H").

6-(cis-4-Amino-cyclohexyloxy)-7-methyl-2H-isoquinolin-1-one (138)

= O
HN
NH

a) cis-4-Aminocyclohexanol hydrochloride
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of DMF were added 20.2 g (62.1 nmol) of cesium
carbonate and then 8.92 g (56.9 mvol) of

wWa 20203y benzyl chl oride. After stirring at r oRGA/EP2006/007140
tenperature for 90 mnutes 25 the reaction m xture was
poured into 600 mM of water, stirred for 1 h, and then
the precipitated product @8 isolated by suction.
From the nother |iquor additional producted was
i sol ated by chromatography with heptane / ethyl

7o » s FhEad B 305 FRMLoTBRABREREHS 3D miofmethtens

chlorid®ahtBy mz) af ét‘hlanoI? was srl10v|v|y2al_c|i_ded at 0 °C|3_4 5% (0. 318 mol) of tert.
net OoXy-benz - net I S ul nol I n-1-0ne e
butyl-hypagtiode. Tv@yre@m@ﬂ@alsyzblmv@éw@ﬁm f0'530%; &nd then 31.9
o 098 BHABFTALBLAYEI VRl rRnpasiii
freezer(z& 5?6: mrnzl day@furttﬂ msbmeamloobad Idmmmaoed R rﬁaﬂtlomrﬂedure

f d
was copagnate %0%/efof B ol afﬁg}tq gn wﬂkj 5 3Ri% et s dowly
added. ﬁg?&ﬁ@ﬁ@gvéﬁﬁgtﬁﬁh@‘r@é‘&lﬁﬁg prGpRAIESNAS ¥sotfatBl by ufbtibh to yield

29,0 g bf BCU)@=2-a(zé bieydio[R)2. B]m:l—yﬁl ¢nehw:do;nlorm¢ i5s@gu0ri5 mof) of this -

e B T AR S AR 248, e
pressuFé)%i’rté]'W ghﬁeﬁgé Oy% %d@ﬁlt&@ﬁﬁﬁﬁahd‘b@o’i&%ﬂbf 20 ml2eM hydrochloric

reci pitated crude product was
acid in raimsxa‘needab)addbdoAﬁeogvmymomthg(esld@e Mm.eﬁm%alhzed from 30 ml

rial  ,was. el ute tate/
isoproparil e 3759 S e-inanpY e REeYg Bhobfio
el ut ed by pure net hanol giving 1.98 g
6- (trans-4-am no-cycl ohexyl oxy) - 2-(
b) 6- (cmmmopw@pewlml-mthzwHg%@ﬁwﬂ@mn f=qne Rydrochiorige
6- (trans-4- Am no- cycl ohexyl oxy) - 7- net hyl - 2H-i soqui nol i
n-1 -one hydrochloride 2.64 g (6.7 nmol) of

From zﬁsstq]@lross frirpol) B ciy4-apfinsyyclalgxahol hydmdhﬂm)deb&md\‘j)lo g116.8
- 2H i soqui nol i n-1-one andgé zgyjl) b
mmol) of Befldarped (4 matbexy-henay i BsHueshiceay 'nh1 -PRe step b)
5 T

were PRFAI SAEET e KA SO PRISN AP ety atsoquinolnt-one
hydrocgﬂtghdélﬁls Uesgmaj iéva@%:ﬂnbmm siepls cla;md :ﬂ of 1th .

rochl orid aci e a s washed wi

Ayin éMethagd B).ilirtested 1&11‘23 REZE(F |'vaas freeze

drled to give a hydrochloride, which was

recrystallized fromisopropanol. This furnished 1.1

6- (clsﬁt«EthﬂamlAeauyotohewllotxlyé»?yirleﬂyyl—ZHﬂsonyinfﬂHll-1s@@ﬁl(113)9)|
-1-one (137) as

/\

0.2 g (0.65 mmol) of 6-(cis-4-amino-cyclohexyloxy)-7-methyl-2H-isoquinolin-1-one
hydrochloride (138), 69 mg (0.68 mmol) of triethylamine and 35 mg (0.78 mmol) of
acetaldehyde were stirred in 13 ml of dry methanol for 4 h at 5°C. After addition of 37
mg (0.97 mol) of sodium borohydride the mixture was stirred overnight at room

temperature. Since incomplete conversion of the starting amine was observed the
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hydrochloride. Rt = 0.92 mn (Method B). Detected
mass: 273.22 (MtH+). 25
W@®@2¢0¢0$2422 Ami no- cycl ohexyl oxy) - 7- met hyl - 2H- i soREI/AR20061007140
l1-one (138) HN NH2 O CIH a) cis-4-Am nocycl ohexanol
hydr ochl ori de WO 2007/ 012422 PCT/ EP2006/ 007140 83 To
a solution of 30.0 g (0.26%3B4mwl) of cycl ohexanone
oxime in 300 mM of nmethylene chloride and 38 m of
et hanol was slowy added at 0 C 34.5 g (0.318 nol) of

same fibats &t 4lealdEhyag 4ry Sogifim BCIB{ A 9 a6l et
sequeritilly vm‘hirlgfh. Ntérdbfﬁhedistﬁﬁegvfar %h@ddeg\aaraactibe milxmrﬁr\ms
was stored in a 5 freezer at, 5 or a until the
acidifieg) Wi GoneiFlad VS KIARGCHNE et BaAAL P Qlals. The
7 Ay A t i
ccueoff BRFHE 8 inR ot skl AR tassi
carbonateand gitratted whithi Méthglepe?zhlcpridaatoeg iwa < 4i5gop anfdd(dis-4-
suction to vyie 29, 0 . _ .
ethylamw@r@zﬁwwcm?@ﬁ%wm@ﬁww88}n%«r-. §89 miny(Method
f i mat eri al were hydrogenated with
A)- De%.cé&g&%gsg?gi'r%gl()“ﬁﬁ}i num oxi de at 2 bar hydrogen 10
pressure. After 7 h the catalyst was filtered off and

. sol uti.on.of 20 4 h ochlorig - 1.d | i
6-{cis-AlsohibuamiRprSreIBhe Ry I etaV-26riaBBU e in 4-81i8T 40

recrystal lized from 30 mgp_isapropanol giving 3.1 g of
ci s- 4- am nocygkohe oty hyd oride. D)

6-(cis-4-Am ) et hyl - 2Hd goqui nol i n-1
-one hydrochl orige 5 From 285 INT116y8 mtol ) of

ci s- 4- ami nocycl ohexanol hydt ochl orkl de nd 5.0 g (16.8
mmol ) of O 3

6-fl uor o- 2- (4- net hoxy- benzyl ) - 7- nmet hyl - 2H-i soqui nol i n-

-one (137, step b) were prepared 0.98 g of

1
Fom 25 ) SR AR AP R 1 e
hydrocHi&itfe gl 7?) %gd-(iﬁﬁiﬁ_u“t)@faldelﬁ)y@w&'rm obtditdw dnajogobstie exachple 139
Mass: .

151 mg of 6-(4-isobutylam|no-cyclohexyloxy)-7-methy|—2H-isoquinolin—1-one. Ri=1.10
min (Method A). Detected mass: 329.20 (M+H™).

Analogous to examples 139 and 140 the following compounds were prepared from the

respective amines and aldehyde (Table 8).
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6- (ci s-4- Et hyl am no- cycl ohexyl oxy) - 7- met hyl - 2H-i soqui n
olin-l1-one (139) HNCH3 HCH3 025 0.2 g (0.65 muol)

W@£2007/012422 PCT/EP2006/007140

6- (ci s- 4-am no- cycl ohexyl oxy) - 7- net hyl - 2H-i soqui nol i n-
1 -one hydrochloride (138), 69 ng (0.68 muol) of
triethylam ne and 35 ng (0.78 mmol ) of acetal dehyde
were stirred in 13 m of dry nmethanol for 4 h at 5C
After addition of 37 ng (0.97 nol) of sodium
borohydride the m xture was stirred overnight at room
tenperature. Since inconplete conversion of the
starting am ne was observed the WO 2007/012422

PCT/ EP2006/ 007140 84 sane anpbunts of actetal dehyde
and sodi um borohydri de were added again sequentially
Wthin 2 After further stirringfor—p2hours—the
reapsi on m xture was acidified with concentrated
hydfdchl ofgc acid gad the netmanol was |gwaporated.| The
aque®us resi due was washed wiith ethyl acetate and |t hen
sat|ffatedi wth potassiumb5 carbonate a
whith nethylene chloride to ¢ive 145 nyg| of 6-(ci s-{4-
et h,LLarﬁ:"nchycI ohexadl oxy) - 7- 0@t hyl - 2H-i g@qui nol i n-|1- on
e (1@9)& @ = 0.89(qin (Method A). Detpeted nass:
301} 20 TMrH+) .

6- (cTs=4-Tsobutylafn_no- cycl ofexyl oxy) - 7F net hyl - 2H|i soq
ui nin-l{dne (140)N 120 HN dﬁ_s CH3 1022_) CH3 Frgm
0. 2|%¥0. 65|wvinnl ) of |~ o
6- ( - 4- &A1 no- cycl@we&?yl oxy)N7 nmet hyl - Z%I-i soqui ndl i n-
1- ope—hytecht-ori-de—{438)—and—+sobutyratdehyde—wer e
obt ai ned anal ogous |to &xanpl g 139 151 pg of
6- (4-1 sobytyl am noqcycl xyliexy) - 7- met pyl - I soqui no
lin{l-one{ Rt 1.10 1 (Md A) . | Det éct ed nass:
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6-(cis-4-Diethylamino-cyclohexyloxy)-7-methyl-2H-isoquinolin-1-one (146)
O
I
HI\QCK N7 N
5 §

A reaction mixture consisting of 150 mg (0.49 mmol) 6-(cis-4-amino-cyclohexyloxy)-7-
methyl-2H-isoquinolin-1-one hydrochloride (example 138), 38 mg (0.63 mmol) of acetic
acid, 43 mg (0.97 mmol) of acetaldehyde, molecular sieves and 515 mg (2.4 mmol) of
sodium triacetoxy borohydride in 5 ml of methylene chloride was stirred overnight. The
reaction mixture was added to 10 ml of 1 M sodium hydroxide solution and extracted
twice with a mixture of methylene chloride and isopropanol. After drying and
evaporation 122 mg of 6-(cis-4-diethylamino-cyclohexyloxy)-7-methyl-2H-isoquinolin-1-
one (146) were obtained. R; = 0.99 min (Method B). Detected mass: 329.17 (M+H").

6-(cis-4-1sopropylamino-cyclohexyloxy)-7-methyl-2H-isoquinolin-1-one (147)

'S SQOWE

Analogous to example 146 121 mg of 6-(cis-4-isopropylamino-cyclohexyloxy)-7-
methyl-2H-isoquinolin-1-one (147) were obtained from 150 mg (0.49 mmol) of 6-(cis-4-
amino-cyclohexyloxy)-7-methyl-2H-isoquinolin-1-one hydrochloride (138) by reaction
with acetone. R; = 1.07 min (Method B). Detected mass: 315.13 (M+H*).

2,2,2-Trifluoro-N-(trans-4-hydroxy-cyclohexyl)-acetamide (148)
F

H F
\‘N
,. YKF
ISR
HO

25 g of trans-4-aminocyclohexanol hydrochloride were suspended in 250 mL of dry
dioxane and 30 mL of sodium methylate solution (30% in methanol, 1 equivalent) were
added. 39.3 mL of ethyl trifluoroacetate were added and the reaction mixture was

allowed to stir until the reaction was complete. The reaction mixture was evaporated,
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W®2q0¢10$2422 Di et hyl ami no- cycl ohexyl oxy) - 7- net hy| PCHEP2906/007140

inolin-1-one (146) ~ OHN Il A reaction mxture

consi sting of 150 ng (0.49 nnol)

6-(ci s-4-am no- cyclohexylox§§ 7-

nmet hyl - 2Hi soqui nol i n-1 -one hydrochl ori de (exanple

138), 38 ng (0.63 mmol) of acetic 5 acid, 43 ng (0.97
taken nvm BOQﬁL@cemNdﬂoydﬂd extrheted sevesaldimes avith 515 rrg

(2 ) of sodlumtrlacetox boroh ride in 8
dlCh|0f|$€i!€H9ﬁ@ﬂé§QﬂfPB@ane3 hash %tCP SOl RYer YRS extracte once with

0:1 N HERSHATICE, U SR S o bk bt oy 200
g of 143 Ryet hyg%enin (Miéthodds). Defectedpmagsi2i2.2 ki) dr yi ng
and evaporation 122 ng of

6-(cis- 4 di et hyl am no- cycl ohexyl oxy) - 7- net hyl - 2Hi soqu

2,2 21(1’“?@(:2 "13 4195@ 3? %g@iowﬂﬁgmﬁ@tﬁiﬂaﬁa.nﬁdé @agyi n

mass:” 329. 17
6-(cis-4- I sopropyl am no- cycb)hexyl oxy) - 7-net hyl - 2Hi so
qui nolin-1-one (147) ~ OH FI H O
~
N F
F
OH

5 g of 2,2,2-trifluoro-N-(4-hydroxy-cyclohexyl)-acetamide (148) were dissolved in 25
mL of dimethy! acetamide, 625 mg of 95% sodium hydride were added and the
reaction mixture was cooled to 0°C. 1.64 mL of iodomethane were added slowly and
the reaction mixture was allowed to warm to room temperature. Upon completion, the
reaction mixture was poured into water, extracted three times with methyl tert. butyl
ether and the combined organic layer was extracted once with brine, dried over sodium
sulfate and evaporated to dryness. The residue was taken up in water and lyophilized
to remove remainders of dimethyl acetamide to yield 4.0 g of product. R; = 0.95 min
(Method C). Detected mass: 226.2 (M+H").

trans-4-Methylamino-cyclohexanol (150)

CIH

W

HO
2g of 2,2,2-trifluoro-N-(4-hydroxy-cyclohexyl)-N-methyl-acetamide (149) were

suspended in 10 mL of 1N HCI and heated in a microwave at 150° until conversion
was complete. The resulting solution was lyophilized and the residue was taken up in



10

15

20

25

Anal ogous to exanple 146 121 ng of
6- (ci s-4-isopropyl am no-cycl ohexyl oxy)-7 15
WOoreiongi242H- i soqui nol i n-1-one (147) were obt ai NedI/EP290/007140
150 mg (0.49 mol ) of 6-(cis-4-
am no- cycl ohexyl oxy) - 7- net hél - 2H- i soqui nol i n- 1- one
hydr ochl ori de (138) by reac W th acetone. Rt =
1.07 mn (Method B). Detected rrass 315. 13 ( MtHH) .
2,2,2-Trifluoro-N(trans-4-hydroxy-cycl ohexyl)-acetam
water dad(lﬂd#ﬂ*)mzféd:adfamj\tvﬁce 20 yidl 25 5yg of 4-methylamino-cyclohexanol (150).

trans-4-am no | ohexanol ri,de were suspended
=013 My Mﬁth@ﬂ jDetaF dﬁéS%%ﬂiQ&W "'LS sodi um
met hyl ate solution (30%in nmethanol, 1 equivalent)
were added. 39.3 nL of ethyl trifluoroacetate were
2- (transi-@leueﬂmﬂxy-benqu)eﬂ-(@-mellbylammmycldlemuy) -8Hsisiaquinolin-1-
Wgé the reaction was conplete. The reaction mxture
one ( evaporat ed, WD 2007/012422 PCT/ EP2006/ 007140 88
taken up in 50 nL of 0.1 N HCI and extracted several
tines vvltﬂ di chl or onet hane: |sopropanol 3:1. The

2.22Tr|fluoro N-(4hdry cyclohexyl) N-rre yi-acet
amde (149) O NFFF O@5 g of

2,2,2-trifluoro-N-(4-hydroxy-cycl ohexyl)-acetan de
630 n(g]df&)odrwndwydinslec(%%@ werexguspendef! il |4ﬁ)em yf dimethyriagetamide.

15 R PR RS D 30 S e,y
acetaﬂnﬂi@%r@%éd&!r%p@\ﬁg@ﬁné l1gWhih. diter 2148g o8 8Cilucro-2- (4 methoxy-

mxture was allowed to warmto roomtenperature.

benzyberiisaquinglin- heoner @I). dinselved in angiqer ﬁ&mb@f@m@thvl acetamlde
were 383, THE SaRBES TnikdrE Svdd Fhved'ht 8o B thé Phact® Whs complete.

The mixture was poured into an ice-water mixture, extracted three times with methyl-
tert.-butyl ether and the combined organic layer was dried over sodium sulfate and
evaporated. Water was added and the crude product was subjected to lyophilization to
remove remainders of dimethyl acetamide.

The obtained product is sufficiently pure for further conversion. Rt = 1.24 min (Method
B), detected mass: 393.2 (M+H?*).

6-(trans-4-Methylamino-cyclohexyloxy)-2H-isoquinolin-1-one (152)

_ O
HN
NH

o |

2.46 g of 2-(4-methoxy-benzyl)-6-(4-methylamino-cyclohexyloxy)-2H-isoquinolin-1-one
(151) were dissolved in 15 mL of TFA and heated in a microwave oven at 150 °C for 2
h. Methanol was added and the reaction mixture was evaporated. The solution was

taken up in 1N HCI and extracted three times with dichloromethane. The combined
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ether and the conbined organic | ayer was extracted
once with brine, dried over sodium sulfate and
weraportaeed to dryness. The residue was taken BI/EP2006/007140
wat er and | yophilized 15 to renove renmai nders of
di met hyl acetam de to yield é.o g of product. Rt =
0.95 min (Method C). DetecP8d nass: 226.2 (MrH+).
trans- 4- Met hyl am no- cycl ohexanol (150) NH CIH HO 20
2g of
dlchlongethaneﬂayere vesrskepdragtatt with- 10y G twiog andthaeampbingsekiCl layers

wore 5 % 45 AUSREBA TRy The sl badito v 1.1

. L iRoNa-s -biie p162) aehyddhloride. R
s of S PR BB o E eI YRR 2R Mhamotes egisay asthaodniorde A

= 0.81AaN GBH’QYD@G/B))O’DPA@C'IGSQT\M &73a21WHi7bbh| li zed agai n,
twice to vyi eI d 1.45 g of 4-nethylam no-cycl ohexanol
(150). Rt 0.13 min (Method C). Detected mass: 130.3
The folibing two Brdddc@élweﬂe bty abdydydohibrides thHievbame reaction

no- cycl ohexyl oxy) - 2Hi soqui nol in-1 5 one 1511 a,
sequence escripat hefsygmﬁsmfhw,.wq 8BRORKiatR aly: B@%%Sdfor the
kvlat E E% of dinethyl acetamide. 1.45 g of
a ya&mhg 13%-ani no- cycl ohexanol (150), dissolved in 40 ni
of dlnethyl acet am de, were added dropmﬁse and 15
mn. later 2.48 of 6-flugro-2 % ig
6-(trame-d Gthylaminawyciehexyloxy)ab-i ngﬁnske eddssh
another 40 nL of digethy| acegt arri de, were added. The
[ ‘ R G . § until the
was poured into an
i ce-wat er mi xt Utx_ext ed threg ..Eﬁm‘th net hyl -
tert.-butyl ether gnhd the conmbi ned orgghi c | ayer was
dried over sodiumgul fate and evaporated. Water was
added and the crude product was subjected to

Ri= O§Yé l‘?\g}il\'{]zfﬂ d8). TotéetHRYS S P(dpry of di methyl

6-(trans-4-lsopropylamino-cyclohexyloxy)-2H-isoquinolin-1-one (154)

SOA 0N
HN
NH
0] L\T//

R; = 1.16 min (Method B). Detected mass: 315.2 (M+H").
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The obtai ned product is sufficiently pure for further
conversion. Rt =1.24 mn (Method B), detected nass:
WR2B7/A14baH+) . PCT/EP2006/007140
6- (trans-4- Met hyl am no- cycl ohexyl oxy) - 2Hi soqui nolin-1
-one (152) HN NH O 20 2.44g of
2- (4- nmet hoxy- benzyl ) - 6- (4- net hyl am no- cycl ohexyl oxy) - 2
H i soqui nolin-1-one (151) were dissolved in 15 nL of
TFA and heated in a nicrowave oven at 150 C for 2 h.
Genenabpriaeedura O fagdbe raductive aninatiasmreactianie was
evaporated. The solution was 25 taken up in 1 N HC
and extracted three tinmes with dichloronethane. The
250 mgQifhiS:Be(d)rWaﬁ@ﬂﬁr@ﬂ%@sﬁ:ﬁ%ﬁfdtéﬂ’wﬂﬁﬁmméﬁe-aﬂﬁne) are dissolved in

8 L QhaioRIOHTSIRBSEIS A of BMT.c BR<o! GiBpbydgshRiaq A acetic acid,
. : . _ PHI

300 mggbgirhglt%ggl;é? gr%/%f%{})eﬁ geﬁg Pf BodBhPiriaRBth\HBhYHAEE are added. The
reactic?’r1 g'gxtlmt is%étiarédﬁfmf dﬂ:ﬁa ahESR?CoW\)S-rgwdlrgdq \ml\cagodra]d g*rtg-sonn‘d-; of 1N

as ori de. = min (Metho
NaOH{S1685 Z0- RLISRIosoResaiin. Ay 105kl ISQRTPBARAIGRTE @ded. The
o o g N g
isopropanakdiepiprampetraine tBkYhe ltanbined boganit éayedlik gvaporatedto

148. 10 . . - .
dryness aid é?%!ezﬁ-'qﬂ%&ﬂ Riifies Ry, P G 209 svgntuslly icopyatRdiinte. the
)/ : ' izati
corresggtﬁgméh%ﬁ b)é ggﬁﬂfop%z%l\i f—l(ﬂ el ﬁ%eﬁ%hh%pﬁ}hszon.
6- (trans-4-1sopropyl am no-cycl ohexyl oxy) - 2H i soqui nol i
The foﬂb\%ﬁnogngor(n;l)gﬁ?lds Vv%nle p/re[IJ\Ial_#ed according to this procedure and obtained as

free base or hydrochlorides (Table 9)



92

O15 R =1.16 mn (Method B). Detected mass: 315.2
(M+H+) . WD 2007/ 012422 PCT/ EP2006/ 007140 91 General
wee@eetseze D for the reductive am nation reactPONEPRBO007140
ng of 153 (or of another nonosubstituted
i soqui nol onone-am ne) are dissolved in 8 nL of
di cpleferethane—and—6—+n—ofDM—3—egTof—atdehyde,
1.3 of aceticlacid, 5 300 ng of ngl ecul ar sipves
and pg. of sodiumtriacetagxy borohydride are apded.
The paction mxfure is stijrred for 16 h at 55 C. The
m X e is poured|{into 5 nL|of 1 N NaOH and 25 pi of
di c [<gnet hane ap@d 10 ni of|A sopropan@ are addgd.
The ganic tayer S separated and (e aqueous | ayer
'S facted thre¢ tinmes w th
i SO pbanol : di chl ¢ronet hane |1: 3. The donbi ned orfganic
| ay X evaporat¢d to 10 drifhess and |@e residug is
pur ad by HPLC awd eventugkdy converftéd into the
cor ondi g HCH[sat ts by gddition off ZN HCI ang
subsequent | yophilization. The following conpounfls
wer Qpared accordi ng to tlRis proceddje and obf ai ned
as 36 base or Idrochl ori g’i;s (Tabl gr9) 15 WO
20008422 PCT/ EF2006/ 00714 100w@0 00 N~nd
-0 ENNNN—Jor) Tm Q [t MMMM Z

ARaNe
&

(9%
o]

Method,
O o - -

RA

2

1%
D @
0

"3
ﬂ-c]

(@)

Z— Z—

e S
(@) O @]
\ o g\ %i \ \
T
o O:>/ '®) O

22—

O,
HCI
o)
HCI

Product
HN
HN

HN

Isoquinolinone | Aldehyde

1562
152
152
162

Example
155
156
157
158

Table 9




O

L =a
E

2
rn ~

U)

y
r WO 2007/ 012422 PCT/ EP200BCDOF14€007140

U d

0 i

0z0z0\ Z0O Z2
Cc

0

R

q oLl 2 16¢ 0 121" Z9l
N~ 4 (0] -~ N
_
macleciba
v 80'L Z'90% 0 Z 0 Sl Lol
_o/©/\|.ﬁ 0 10
N
/@ NH IJA\@\
v 1G°1 € 6EY e Z o 51 091
A Ll
poNe el
v 5Z'l L'S0p "0 Z 0 Sl 651
poytaiy | [uiw] fy |  [H+NI Jonpold apAyaply | auoujjouinbos| | sjdwex3

€6




=
£
S ES
dOm
[~™
08
~ B
m | O
Mn_/__E
O =©
pd _V_
zZ _r
s !
Az
_°=z
« Il O
OL
. O
l —
~O
s
CBO
S
Eo
SNo
3~%
L_m\
o8
o
Cw.@
=

5/@/\_ o 19
z/@ NH xﬁ\@\
3 1z’ VeS| NS 0 7 0 Z51 991
I o
"0~ N " _._/:\/\fo
g T4 z'zy 10 7 0 S S9lL
= _||f 0 \z
N Z/Q NH IJ\FU
v 60 €90y "0 Z 0 ]! 9l
iy o
L(z/@ NH I/:\ﬁ
g S1'L Z'1.E 10 Z o) Sl €9l
poytop | [wiw] py |  [H+WI jonpo.d apAyeply | suouljouinbosj | ajdwexy

v6




95

XLomCOto Wv- T- r r WO 2007/ 012422
PCT/ EP2006/007140 'CO0 t d coQmWwWCCD ~~r O
wWOoRM7/0e2422 O NMN-~ +ti CONO) MZ\ RCT/EPA0Z007140
O p .az8\, O o=zz L =000 za d) 10
LL
o)
o
£
ko
S | o0 oM oM o0
£
£
S R 2 & = 3
Y (o - A\ -~ A
Tl - N ~ -
+ |« » o ~ ™
£ |8 - 3 a =
Z o
7 N\ 2> _4@ 5
_ O
Z é
;Z_ ‘>‘ z— sz_ ;Z_
‘:: O‘S Q— :: :_:
O o % Q O
© o) o
(o]
E z\ ::o N\ :\ i;o E\ zi 2\\ z;=
e zZ I pd T T
o T T
I T I
& T o = O
O O &) _
o @)
)
[} ™
° S w
< O
o
]
)
E
©
£
=
N <t N N N
2 e o 2 o o
92
o
g =] (=2} (=] e
» 5 72 7-] ~ ~
w |~ - - - -




96

QV mO O O tipoulCQ toNrrrr wQ E X
Coto Co Wr r r r WO 2007/012422 PCT/ EP2006/ 007140
WO @00/01422d Wmceco C~r° OOcoti NC o0 _ PCT/ERODS/007140
+(0dO0) 00cli Mc"7MM ZLL Z2Z Z2- Zc =0
O
o
o
L
-l
]
= m m m m
)
éor‘) -— o0 <
~ (M~ N A A
X o - - -
—
I (- N N NE
+ | ()] N~ N~
£ |3 ) e 15
e [}
7 N\ ; ?
: z— z— z—/ ZJ
sler o e
\ T
S 8 g S
d
3 o) o) : ;zo j\ i\’zo
C
o \ pa \ pra \z <
. I xI u ot
T T T T
o o O O
35
2 7 N\
S Thig
< —= O
(<)
c
o
£
)
£
=
oD ) o o
D e - - -
9
a
£ < o
x cl: 2 ~ ~
W [~ - ~ -




15

20

25

O\, 8, =0zz\z=_ a=_2=__ p0O0O OUOMmM
/' \Zd) VLLQU dO0O O OtC LOLOwtNcar. rr
WO 200702422 X CD CCD Co ti  Wr r r r r WO 2007/ BARBRD06/007140
PCT/ EP2006/007140 O . r O commmC ~ MO
97
6-Fluoro-isoquinolinone (176)
F | N
NH
o)

4.8 mL (90.3 mmol, 1.5 eq.) of thionyl chloride was added portionwise to a solution of
10 g (60.2 mmol) of 3-fluoro cinnamic acid in 44 ml of chloroform and 1 ml of DMF.
The reaction was heated to reflux for 2.5 h. Then the solvents were distilled to to yield

11.4 g of the raw acid chloride, which was used without any further purifcation.

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

removal of the chloroform should be avoided.

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

6-Fluoro-2-(4-methoxy-benzyl)-2H-isoquinolin-1-one (177)



10

15

20

ti Nrr Ol NN CO(OL) Q) Q coMM Zzd) zZZ
Z COOOO Qzzz= 0. __ OpOmV-Zzdo C
wa@eoonor422r r d E x ti ti  WWD 2007/ 012422 PCT/EP2006/007140
PCT/ EP2006/ 007140 97 6-Fl uoro-isoqui nolinone (176) F
NH
98

169 pL of p-methoxybenzylchloride (1.24 mmol, 1.1 eq) were added to a suspension of
200 mg of 6-fluoro-isoquinolinone (176) (1.13 mmol) and 368 mg of Cs>CO;3 (1.36
mmol, 1.2 eq) in 3 mL of DMF. The mixture was stirred for 2 h and then poured on ice.
The precipitate was filtered, washed with water and dried to yield 300 mg of the title
compound. LCMS Method B, retention time 1.76 min, detected mass 284.14 [M+H]*

4-Ethyl-6,7-difluoro-2H-isoquinolin-1-one (178)

4-Ethyl-6,7-difluoro-2H-isoquinolin-1-one (178) was obtained by the same method
described for the synthesis of 176, using (3,4-difluoro-phenyl)-pent-2-

enoic acid as a starting material. Ry = 1.46 min (Method B). Detected mass: 210.1
(M+H*). The used acrylic acid was synthesized from the corresponding aldehyde in
similar fashion as described in the literature (see for instance: J. Med. Chem. 2005, 48,
71-90).

6-(trans-4-Amino-cyclohexyloxy)-4-ethyl-7-fluoro-2H-isoquinolin-1-one (179)

O/NHZ
o

HN

0]
6-(4-Amino-cyclohexyloxy)-4-ethyl-7-fluoro-2H-isoquinolin-1-one (179) was
synthesized as hydrochloride by a similar reaction sequence as described for the

conversion 137 (steps b, c and d), using 178 as the starting material. Ry = 0.97 min
(Method B). Detected mass: 305.2 (M+H").
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6- Fl uor o- 2- (4- ne@%ég? mg’gﬁg%éﬂzﬂﬁ“&) tl?l gn%lsl(SnolmIg%e
Flow (177) F N 25 0O MD/rﬁtlD?/ 012422 PCT/ EP2006/ 007140 98
169 pL of p-nethoxybenzylchloride (1.24 mmol, 1.1 eq)
were added to a suspension of 200 ng of
Methodr ¢! uor o- i soqui nol i none (176) (1.13 mmol ) and 368 ny

of Cs2C3 (1.36 mol, 1. q).in 3 nL of DVF. The

Statiomarytphasenas st | rG@d{M@rJ&)hﬁ@@DSH@Q ABXr2d on ice.

Gradient: ACN : H,O + 0.05% TFA
4:96(0 min) to 95:5(2.0 min) to 95:5(2.4 min)

Flow 1 mL/min

Method D:

Stationary phase: Col YMC Jsphere 33 x 2.1

Gradient: Grad ACN+0.08% FA:H20+0.1%FA (Formic Acid)
5:95 (Omin) to 95:5 (2.5min) to 95:5 (3min)

Flow 1.3 mU/min

Determination of Rho kinase inhibition

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

following protocol:



10

15

20

The precipitate was filtered, washed with water and
dried to yield 300 ng of the title 5 conmpound. LCMS
wOROOMR4B, retention tine 1.76 mn, detected nBSEEP2006/007140
284. 14 [ MkH] +
4- Et hyl -6, 7-di fl uoro- 2H-i soqui nol i n-1-one (178) F F NH
0 4-Ethyl-6,7-difluoro-2H108oqui nolin-1 -one (178)
was obt ai ned by the sane nmethod 10 described for the
synt hesi s of 176 using (3, 4-di fluoro-phenyl)-pent-2
0,
sur 2300 7 35 LA B SAREYP et ploy Wl 1, 22 OISO,
1mM DACT,yimKA IgCh; @e@,;@mmméépmﬂpf rom the corresponding
al dehyde in simlar fashion as described in the

Enzyme; ROGKI s RQKe) (Upstatrsteatatog # 14va]) &hdg/kloo5, 48,

Final CBH%?&%\?@%OWﬁdn 5?%?tbqpen\/)ft%&ey§0|ﬁMet hyl - 7-fl uoro-2His
Blotmyﬁﬂéd Rbsfatt; ANeted6).25pwitiiNuéer Bescribed above (without ATP)

4- Am no- cycl ohexyl oxy) - 4- et hyl - 7-f | uor o- 2H i soqui no

I|n 1-one (179) was synthesized as hydrochloride by a

simlar reaction sequence as described for the 20
1. 10pkchie/ bulenlt IBPitost eps b, ¢ and d), using 178 as the

starting material. Rt 0.97 min (Method B). Detected
Addratspl. o8ehzymedettitian V\D 2007/ 012422 PCT/ EP2006/ 007140

2.
t.had phase: Col YMC

3. Stary Qniacten Wit Seh i aUbieRAT BRI “Po0 + 0. 0856

4. Incuyéﬁe for: 2Pinth Bt ok erfpendtdret M n) to 95:5(4.4 mn)

ow 1 mm n

5. Stop reaction with 30pL of 50 mM EDTA

6. Transfer 50 pL of stopped solution to Streptavidin Flash Plate plus, Perkin Elmer,

SMP 103A

Incubate for 30 min at RT

. Wash 4 times with 300 pl of PBS/0.1% Tween 20

. Radioactivity in the well was determined

© 0 =~

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

activities were measured.

Compound No. piC50
10 +++++
11 +++++
12 +++++
13 +++++
14 +++++
20 +++++
29 +++++
37 +++++




Met hod B: 10 Stationary pha
Gradi ent: ACN+0, 05% TFA
WO 200981802.5 min) to 95:5(3.
Met hod C. Stationary phase:
X 2 Gadient:
D: Stationary phase: Co
G adi ent :

se: Col YMC Jsphere 33 x 2

H20O + 0. 05% TFA 5:95(0 m n)

0 mn) Flow1l mJmPar/LB2006/007140
Col YMC Jsphere ODS H30 20

ACN : H20 + 0.05% TFA 4:96(0 nin) to
95:5(2.0 nmin) to 95:5(2.4 ri0})
YMC Jsphere 33 x 2.1

G ad ACAHO 08% FA: H20+0. 1 %A (Form c Acid)

Flow 1 nrvin 20 Met hod

iIC50°M N
=rn1 ation of

1ase+&nh&b|t|

hrdi nay +n

r/EP2366F0071

Tompgaid N:
nmeasur4t Rho- Ki

det erm-nhed-ace
getelr-hReg-—atcec

2007/ %422 PC

to 95:5 (3mn) 25 Fl ow
Rho ki nase inhibition To
on, | C50 val ues were

30 follow ng protocol
10 100 Buffer: 25nmM Tri s

WO

'1#%%%%1% 029% BpA %@ ycerpl; 0.008% Triton X100; 2%
DVSO, nM DTT| 1 MM MyCl 2;| 0. 5pCi/wel 1 733P ATP
Enzyne4e ROCKI | | or R@&al (Upstate, Catal og # 14-451)
0.1 ng/pl Final concentratjon of ATP in reaction
m xt ur48 40pM 5| Bi otfifityTat ed| substrate, diluted to
0-25phgith—bu fcl_fp rrTbed above (without ATP) 1.
10p1 T##s buffer ( I bitor) 2. Add 30 pL of enzyne
solutigg 3. Start the+reactjon with 30pL of m x
substrat e/ ATP/ ATP33
58 +++++
65 +++++
66 ++++
67 +++++
69 +++++
70 +++++
71 +++++
77 +++++
125 +++++
137 +++++
138 +++++

The given activity is denoted as the negati

follows:

+: plC50 <3.0
++: 3.0<plCsp<4.0
+H+ 4.0<plC509<5.0
e 5.0<plCgg <6.0
+++++ 6.0 <pliCsp

ve decadal logarithm of the IC5q (pIC50) as
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10 4. Incubate for 20 mn at roomtenperature 5. Stop
reaction with 30pL of 50 nM EDTA 6. Transfer 50 pL of
wat@pped2xsol ution to Streptavidin Fl ash Pl at e pCT/BP2006/007140
Perkin Elmer, SMP 103A 7. Incubate for 30 mn at RT
15 8. Wash 4 times wth 300 pl of PBS/0.1 % Tween 20
9. Radioactivity in the wel (0%as deternined The
foll owi ng products/conpounds were tested in said assay
by using the respective 20 form(salt or free base)
Claimgbt ai ned as in the exanpl es descri bed above and the
followng activities were neasured. Conpound No.
pl C50 10 +++++ 11 +++++ 12 +++++ 13 +++++ 14
+4+++ Ny + it+At+ 37 ++++. WO 2007/ 012422
1 g §65E T Sound No. pl G50 41 +ees

44 +++++ 45 +++++. 46 §-++++ 48 +++++ RB3 ++++ 56

FH+++ 4 5 d
R3 / L \Rsl
R,N
R7 (Ro)n
O Rg

(1)

or of the formula (I’)

R
Rs Rs r\is
R3 I \ L \R6|
N__~
R7 (Rg)n
OR; Rg

()

wherein

R4 is H, (Cq1-Cg)alkyl, (C2-Cg)alkenyl, (C2-Cg)alkynyl,
[(C1-Cg)alkylene]p-1-(C3-Cg)cycloalkyl, [(C1-Cg)alkylene]p-1-(Cs-C1g)heterocyclyl,
[(C1-Cg)alkylene]p-1-(Ce-C10)aryl,

C(0)-(C1-Cg)alkyl, C(O)(C2-Cg)alkenyl, C(O)-(C2-Cg)alkynyl,
C(O)-[(C1-Cg)alkylene]g-1-(C3-Cg)cycloalkyl,
C(0)-[(C1-Cg)alkylene]p.1-(C5-C1p)heterocyclyl, or
C(0)-{(C1-Cp)alkylene]p-1-(Cs-C1p)aryl,

Ro is H, (C1-Cg)alkyl, [(C1-Cg)alkylene]g.1-R’, .
[(C1-Cg)alkylene]p.1-O-(C1-Cg)alkyl, [(C1-Cg)alkylene]g-1-O-R’, [(C1-Cg)alkylene]p-
1-NH>, [(C1-Cg)alkylene]g-1-NH(C1-Cg)alkyl, [(C1-Cg)alkylene]p-1-N[(C1-Cg)alkyl]2,
[(C1-Cg)alkylene]p-1-CH[R']2,
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58 +++++ 65 +++++ 66 ++++ 67 +++++ 69 +++++ 70

+++++ 71 +++++ 77 +++++ 125 +++++ 137 +++++ 138
WG-2007013kE gi ven activity is denoted as the neReEL/ERm06/007140

decadal logarithmof the 1C50 (pl C50) as follows: +:

plC50 < 3.0 5 ++: 3.0<_plC50<4.0 +++ 4.0<_pl C50<5.0

++++. 5.0 < plC50 < 6.0 +483+ 6.0<_ pl C50 WO

2007/ 012422 PCT/ EP2006/ 007140 102 dains 1. A

conmpound of the formula (I) R4 RS Rg R3 \Rd R2 NI

[(%-%%)dﬂ?ylér@bm-@(@ﬁ’,l XC1ECg)aligfiendlp.{-COME( 1) R4 RS Rg
[(C1-Cg)alkylene]g-1-C(O)NH-R', or [(C1-Cg)alkylene]g-1-C(ON[R']2 ;

R3 is H, halogen, CN, (C4-Cg)alkyl, (C1-Cg)alkylene-R’, OH, O-R”, NH2, NHR”,
NR”R” or NH-C(0)-R”,

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

Rs is H, halogen, CN, NO3, (C1-Cg)alkyl, (C2-Cg)alkenyl, R’,
(C1-Cg)alkylene-(Cg-C1g)aryl, (C2-Cg)alkenylene-(Cg-C1p)aryl,
(C1-Cg)alkylene-(Cs-C1g)heterocyclyl, NHa, NH-R’, NH-SO2H, NH-SO2-(C1-Cg)alkyl,
NH-SO2-R’, NH-C(0)-(C1-Cg)alkyl, NH-C(O)-R’, C(O)N[(C1-Cg)alkyl]2, C(O)OH or
C(0)O-(C1-Cg)alkyl;

Rg and Rg’ are independently of each other H, R’, (C4-Cg)alkyl, (C1-Cg)alkylene-R’,
(C1-Cg)alkylene-O-(C1-Cg)alkyl, (C1-Cg)alkylene-O-R’, (C1-Cg)alkylene-CH[R’]2, (C1-
Cg)alkylene-C(O)-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,
O-(C1-Cg)alkyl, O-[(C1-Cg)alkylene]p.1-R’, (C2-Cg)alkenyl, R’, (C2-Cg)alkenylene-
(Ce-C1p)aryl, (Cq-Cg)alkylene-R’, NH2, NH-R’, NH-SO2H, NH-SO2-(C1-Cg)alkyl, NH-
S02-R’, SO2-NH»p, SO2-NHR’, NH-C(0)-(C1-Cg)alkyl, NH-C(O)-R’, C(O)N[(C1-
Cg)alkyl]p, C(O)OH or C(0)O-(C1-Cg)alkyl;

Rg is halogen or (C1-Cg)alkyl;

nis0, 1,2, 3o0r4;and
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R3 LR R7 (RO)n OR 8 wherein Rl is H,
(C1-C6) al kyl, (C2-Co6)al kenyl, (C2-C6)al kynyl, 10
w@ ¢@i/008)al kyl enel0- 1- (C3- C8) cycl oal kyl PCT/EP2006/007140

[ (C1- C6) al kyl ene] 0-1-(C5-C10) heterocyclyl, [(Cl1
- C6) al kyl ene] 0-1-(C6-C 10)ar£I C(O-(C 1-C6)al kyl,
C(O (C2-C6) al kenyl, C(O ( )aI kynyl ,
C(O-[(C1-CB)al kyl enel0- 1- (C3-C8)cycloalkyl, C(O-[(C
1- C6) al kyl ene] 0- 1- (C5-C 10) heterocyclyl, or 15

L is G6PD-{E£Tq )aﬁy@hbyl ene] 0-1-(06-C 10)aryl, R2 is H
(Cl Co) al kyI [ (Cl-C6) al kyl enel0-1-R ,
[ (C1-C6) aI kyI enel0- 1-0- ( Cl1- Co6) al kyl

whergih o igaS 31 GIcuReRdvE (g mﬁ%,rwfc YF (R )atyl bia

[ (Cl-Co) al kyI enel0-1- N (C1l-C6)al kyl ]2, 20
[ (C1l-C6)al kyl enel0-1-CH R ]2, WD 2007/012422

ls?@g@@?@lﬁé%ﬂﬁg@ Qﬁ\e&ér@%éﬁﬁb WY fiRb; (CLOg)alky,

al kyl'e

(C1- Qé)ﬁﬂw@ieaRkXCqF@éwlﬂwé?ﬁ@mfﬁﬂ%)akyl (C1-Ce)alkylene-O-R’, or (C1-
[ (Cl-C6)al kyl enel0-1-C(ON R 12 ; R3 is H, hal ogen,
Cg)al@denemRQB aaleI (Cl-C6)al kylene-R, OH, OR', NH2,
NHR" , 'R'" or \HC(O-R', R4 is H, hal ogen,
hydr oxy CN (C1-C6) al kyl, (C3-C8)cycl oal kyl,

wher%'ﬁk%}&lﬁ%r%niﬁééﬁa%c} . %_é r{_l&]hggg@’l-é%yalwp,z’

s AR T e e E
(C1 d@?s 2-(C (fy 2’%“?“01%?6'&“%% Eﬁé(g)s)(g 06) al kyl ,
(C1- wa%@neq\l[(@( OBNEIK% QB) < Y)AilRyleneSNTIGCap) a9l & (C

C6) al kyl; 15 R6 and R6' are independently of each
(C1q (Eu)laﬂwyl&me N[(C5( Cle[l:&;tatdwbl,yl]ﬁmndﬁ) al kyl ene-R',
(C1- Co6) al kyl ene- O (C1-C6) al kyl, (C1-0C6)al kyl ene-O R,
(Cl-Co6) al kyl ene-CH R 12, (Ci-

wherein in residues R4, Rg, R7 and Rg one alkyl or alkylene hydrogen atom can
optionally be substituted by OH, OCH3, COOH, COOCHg3, NH2, 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.

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

compound of the formula (Il)

R
Rs Rs ’\16
R3 / L \RGI
HN
R7 (Rg)n
O Ry

Q).
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C6) al kyl ene-C(O -R , (Cl-C6)al kyl ene-C(O) NH2,
(C1-C6) al kylene-C(ONH R, or
w@ a7 ouad kyl ene- C(O N[ R 12; 20 R7 and R8 are PCT/EP2006/007140
i ndependently of each other H, hal ogen, CN, NQO2,
(C1-C6)al kyl, O (Cl-Co)al kyI
O [(Cl- C6) al kyl ene10-1-R , (1€5-cs)al kenyl, R,
(C2- Co6) al kenyl ene- (C6- ClO) ar yl, (Cl-C6) al kyl ene-R ,
NH2, NH R, NH SC2H, NH S02- (Cl-C8)al kyl, NH S02-R,
3. S(AZC oursd3f ¥ ormbikk @) Qecbfding o alakiil 1, cfﬁ&ﬂa@(e@)zeﬂf by a
(O N[(tC1 C6) al kil 12, (O OH or (O O (CL-Co)alkyl;
comppgntigfithe (Cl-Ce)alkyl; nis 0, 1, 2, 3 or
4; and WO 2007/ 012422 PCT/ EP2006/ 007140, 104 L is O
or O (Cl-06)al kyl Bae; Rerein R is (C3-&8)cycloal kyl,
(C5- C10) het etﬁ) (C6; C10) aryl , Mnd 5 R' is
( C3- C8) cycl oal3ky 5L @ yl ,R4'C6- C10) ar yl ,
(C1- C6) al kyl , yl ene-
(C1- C6) al kyl eneNQ ££3 al kyl , €k C6) al kyl ene-O- R,
or (Cl1 C6)al kyl ené . and V\,herel(Rg and Ry are
i ndependently of epsh Rt her (Cl-Co6)al kyl, 10
(C5- C10) het er ocyclyl, (&6-CL0)aryl, ().
(C1l-A4) al kyl ene- ( C5- C 10) het er ocycl yl,
(C1-A4) al kyl ene- (C6- C10) aryl,
4. (ﬁlc&ﬂg)ahhdbee@dw @a@bﬁu&%s 1 to 3, wherein Rg and Rg' are
(Cl1-C4) al kyl ene- N[ ( C1- C6) al kyl ] 2,
indepettiefty af kxtteothav[H,{&1CTg)alkyl| R2, (CqFC4Ia(Mylene (C3-Cg)cycloalkyl,
-C4) al kyl ene- N (C5-C 10) heterocyclyl]2; and 15 wherein
(C1-CGoahytantuss-R4,0)meterarlychhd GRBCanalk e re1C (61)- (&l 5« Gl giteeterocyclyl,
hy dro?en atom can_ optionally be substituted by OH,
(C1-Gaatkylanec(Okteri® 0) AR of KPicHBs) aliytems-(Ce-Campdy!-
CONHCH3 or CON(CH3)2 or an al kyl or al kyl ene may be
hal ogenated once or nore; 20 or their

5. p%@ééﬁ?@b‘ﬁ& %@Eéﬁﬂlﬁﬁﬁ&ﬁﬁe# 8Ia§ﬁ£ tﬁo‘iﬁ@él’%rem Rg and Rg' are

stereol soneric fornms and/or physiologically
mdep‘e%ﬂ@htl? BReaéle bthertH (€5-C3)alkylc @@@ﬁ@h@ﬁerééﬁm OCRICR)cycloalkyl,
(1) according to claim1 characterized
(C1-C4)alkylene-(C3-Cg)cycloalkyl, (C4-C4)alkylene-(Cs- C1o)heterocyclyl or

(C1-Cg)alkylene-(Cg-C1p)aryl.

6. A compound according to any of claims 1 to 5, wherein Rg is H, (C1-Cg)alkyl,
(C3-Cg)cycloalkyl or (C1-C4)alkylene-(C3-Cg)cycloalkyl, and Rg' is H, (C1-Cg)alkyl,
(C3-Cg)cycloalkyl, (C1-Cg4)alkylene-(C3-Cg)cycloalkyl, (C5-C1p)heterocyclyl,
(C1-C4)alkylene-(C5-C1g)heterocyclyl or (C4-Cg)alkylene-(Cg-C1g)aryl.

7. A compound according to any of claims 1 to 6, wherein Rg is H, (C1-Cg)alkyl
and Rg' is H, (C1-Cg)alkyl, (C3-Cg)cycloalkyl, (C1-C4)alkylene-(C3-Cg)cycloalkyl,
(C5-C1p)heterocyclyl, (C1-C4)alkylene-(C5-C1g)heterocyclyl or (C4-Cg)alkylene-(Cg-
Cqp)aryl.
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conmpound of the formula (I1) RA RS Rg R3S N / \R6
HN R7 (RO)n 25 0 R8 (I1). WD 2007/012422
wean/aP2006/ 007140 105 3. A compound of the fRCTHEPH06/007140
(1) according to claim1l characterized by a conpound
of the formula (11') R&A RS Rg . N R3\R6' N R7 (R9)n
CH R8 5 4. A conpound accor di g to any of clains 1 to
3, wherein R6 and R6' are independently of each other
H, (Cl-C6)al kyl, R,

8. (@c@ﬁbaukdlaeﬁerdir@tcﬁﬁhﬁbfiblaahkwto 7, (F(élls H, (C1-Cg)alkyl and Rg' is
-C4) al kyl ene- (C5-C 10) heterocycl yl,

H, (C-l@éﬁlkwl (QBSC@QWC(WIQQGW&WMMQ@ Cg)gycloalkyl,
C4) al kyl ene-C(O) - (C6-C 10)aryl or

(Cq QA)@&MM@(%&« ei@rqmcaflym Wth'h Betepomm@uusubstltuted or
according to any of cla wherein R6 and
subsiied by feprtlali 5t BAOGEBHOBSHEN -PEIRIISRR RBH1)ar in which

aryl i§ SRy Btt e Ssstibeq bR, (e Ay, 67C1-Caalkyl or SO,-

(C1- é%} kyl ene- (C5- C 10) het er ocycl yI or

1 ‘? ) al kyl ene- (C6-Cl0)aryl. 15 6. A conpound
according to any of clainms 1 to 5 wherein R6 is H,
(Cl-Co)al kyl, (C3-C6)cycloal kyl or

9. ((Alempaumylaenerdl@tdiér)nycptblaahkwtp &wehdréin Rg igH, (C1-Cg)alkyl
ClOGaIk yéé{;i%%ccloalkl (C

and Esaﬂ)-hl(ﬁyf Yyt CopPayacealkyll , (C5- C
10) heterocyclyl, (C 1 -C4)al kyl ene-(C5-C
10) heterocyclyl or (C 1 -C6)al kyl ene-(C6-C 10)aryl.

10. A compound according to any of claims 1 to 9, wherein Rg is Hand Rg' is H,

(C1-Ceg)alkyl, (C3-Cg)cycloalkyl.
11. A compound according to any of claims 1 to 10, wherein Rg and Rg' are H.

12. A compound according to any of claims 1 to 11, wherein Rg is H, halogen, CN,

(Cq1-Cg)alkyl, R, NH-(Cg-C1q)aryl or (C1-Cg)alkylene-R’.

13. A compound according to any of claims 1 to 12, wherein Rg is H, halogen,

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

14. A compound according to any of claims 1 to 13, wherein Rg is H, halogen,
(C1-Cg)alkyl, (Cg-C1)aryl, (C5-Cqg)heteroaryl, NH-(Cg-C1g)aryl or
(C1-Co)alkylene-(Cg-C1p)aryl.

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

(C1-Cg)alkyl, phenyl or (C5-Cg)heteroaryl.
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20 7. A conpound according to any of clains 1 to 6,
wherein R6 is H (Cl-C6)al kyl and R6' is H,
w@ o ouad kyl , (C3-C8)cycl oal kyl PCT/EP2006/007140

(Cl1-4) al kyl ene- (C3-C8) cycl oal kyl, (C5-C
10) heterocyclyl, (C 1 -C4)al kyl ene-(C5-C
10) heterocyclyl or (Cl-C6) all | ene- (C6- Cl0)aryl. WO
2007/ 012422 PCT/ EP2006/ 007140 106 8. A compound
according to any of clainms 1 to 7, R6 is H,

16. (Bledrapaliny acevdinpto asy oftla(rhd 1d0) 1, kyHerein Rs is H, halogen or
(C3-C8)cycl oal kyl, (Cl-C4)al kyl ene- (C3-C8) cyc?oal kyl ,

(C1-G@alkgh) al kyl ene- (C5- C 10) het erocyclyl in which
het erocyclyl is unsubstituted or substituted by
(C1-C4)al kyl or hal ogen, or is
(Gl | kyl.ene-{ C6: C | .in [ Lyl oi

17. ¢ AGompPutY efEGgisany Bf Y 18, B arheeBiRESs b g ratogen.
O (Cl-A4)al kyl or s@2- (Cl-C4)al kyl. 9. A compound
according to any of clainms 1 to 8 wherein R6 is H,

18. ( Bledrbpalky accamiihd(s any oftla(id 136)1, kyHerein Rg is H.
(C3-C8)cycloal kyl. 10 10. A compound according to any
of clains 1 to 9, wherein R6 is Hand R6" is H,

10, LEBIEPAY seafiiing T ply pES fﬁ%hta BALEPT R S Huhalogen. CN,
e

, NH (C6-Cl0)aryl or (Ci- C6)a| kylene-R . 13. A
corrpound according to any of clains 1 to 12, wherein
20. RES\ d:@npbundilaogendjng woariyCof dajras Hytb, 19Rwherein R4 is H, halogen,
C6- C10) ar or (Cl-Co6)al kylene-R . 14. A conpound
(C1-GaleliyliNig (o Crg)asy! Q@ mbolkYenS R vier oi n' R 15 H
hal ogen, (Cl-C6)al kyl, (C6-C10)aryl,
(C5- C10) heteroaryl, NH-(06 Cl0)aryl or (C1

acco&hb&hﬁ&'%c&&%"rg 9&%@9 ¥t claird® 13- 20“%?8%% 5 H. halogen,

ng to any ains 1 to 14, wherein

(C1-GBAENH-(CELE F5)aykor! (CPhgybikyleRe (C5-CRyaeyier oar yI .

22. A compound according to any of claims 1 to 21, wherein R4 is H, halogen, or

(C1-Cg)alkyl.

23. A compound according to any of claims 1 to 22, wherein R4 is H or

(Cq1-Cg)alkyl.
24. A compound according to any of claims 1 to 20, wherein R4 is H.

25. A compound according to any of claims 1 to 24, wherein R7 and Rg are
independently of each other H, halogen, CN, (C1-Cg)alkyl, O-(C1-Cg)alkyl, (Co-
Cg)alkenyl, R’ or (C1-Cg)alkylene-(C3-Cg)cycloalkyl.
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WO 2007/ 012422 PCT/ EP2006/ 007140 107 16. A conpound
according to any of clains 1 to 15, wherein R5 is H,
whadoeged2nr (Cl-C6)al kyl. 17. A conmpound accordi/RERIDE007140

any of clains 1 to 16, wherein R5 is H or halogen. 5

18. A compound according to any of claims 1 to 17,
wherein R5 is H 19. A conpo according to any of
claims 1 to 18, wherein R4 is H, halogen, CN, (C1

- C6) al kyl, NH (C6-Cl0)aryl or (Cl-C6)al kylene-R . 10

26. 2 cénmupdmomm@m ang of elaamyg 1ofo 2%, aviherein R9 drfl Rg are
wherein R4 is H hal ogen, (C1-0C6)al kyI
indepétidedtly ©f @pah dther H( haIOQﬁDTaCkM(GmeGEalkyE]O (Q1e®n):a¢kyld
according to any of clainms 1 to 20, wherein R4 is
(C2-Galadepnyl, phemy|, @ﬂseﬁametgloam%qwmmlgalyvl @& (Cq C4)alkylene-
éCl C2) al kyI ene- (C6- Cl0) aryl. 22. A conpound accordi ng
(C3-¢o)oNRPadtyl.clains 1 to 21, wherein R4 is H, hal ogen, or
(C1-C6)al kyl . 20 23. A conpound according to any of
claims 1 to 22, wherein R4 is Hor (Cl1-Co)al kyI 24.

27. AN@UM&@UHd%@@F&h@% bAy ¥ lhsCl @ 76 v@hérélr?- ﬁsd?e
i's . A conpound according to any o cl al

indegeridendy of waeh &tierH, haldgEh C4)aldgipen alk |@|ach
F?)ether ?—I hal ogen, CN (%1 Ce(ggl I?))/I ?I gvg‘?

(Cz- (Cg)bycl%)kyll kenyl, R or (C1
- C6) al kyl ene-(CS- C8) cycl oal kyl . WD 2007/ 012422

PCT/ EP2006/ 007140 108 26. A conpound according to any

By BRAERg ArBafiua 8T R AimEnt S%éﬁ"r’ﬁ%fﬁm Ry s H, halogen,
RSB ctni b wi CNCE CHEESIES

(Cl-4)al kyl ene- (C3-C6)cycloal kyl. 5

29. A compound according to any of claims 1 to 28, wherein R7 and Rg are H.

30. A compound according to any of claims 1 to 29, wherein Rg is halogen or (C1-

Cgq)alkyl.

31. A compound according to any of claims 1 to 30, wherein Rg is Cl, F, methyl or

ethyl.

32. A compound according to any of claims 1 to 31, whereinnis 0, 1, 2 or 3.
33. A compound according to any of claims 1 to 32, wherein nis 0 or 1.

34. A compound according to any of claims 1 to 29, wherein n is 0.

35. A compound according to any of claims 1 to 34, wherein R3 is H, halogen, (C1-

Cg)alkyl, (C1-Ca)alkylene-R’, O-R” or NHR".



10

15

20

27. A conpound according to any of clainms 1 to 26,
wherein R7 and R8 are independently of each other H,
whadoonen22 (CLl- C4) al kyl, O (Cl-C4)al kyl or PCT/EP2006/007140
(C3-C6)cycl oal kyl. 10 28. A conpound accordi ng to any
of clains 1 to 27, wherein R7 is H, hal ogen,
(Cl-c4)al kyl or (C3-06)cycl d®kyl and R8is H 29. A
compound according to any of clains 1 to 28, wherein
R7 and R8 are H. 15 30. A conpound according to any of
36. claatarBpdund acferditetocany Boclaindaltods) wieréitlR3 is H, (Cl-Cs)alkyI
4)al kyl . 31. A conpound according to any of clains
or NHRY’.30, wherein RO is O, F, nethyl or ethyl. 20 32. A
conmpound according to any of clainms 1 to 31, wherein n
is 0, 1, 2 or 3. 33. A conmpound according to any of
clhai . g ; )
37 TPt adord Py Of i 19 80, Aetéin R REPRRORCajaliyt
NH-(G5-CherrosytN crNiQphiengl.t o any of clains 1 to 34,
(\Aﬁ-ereé)i n R31i1s H, halpgigelg]%, (C1- Co)al kyl,
(Cl-C4)alkylene-R, OR' or NHR'. WD 2007/ 012422
PCT/ EP2006/ 007140 109 36 . CONpo ccordin 0, an
38, ofh cOTPRRA 069N (rRMEhoRiIns 4 A ST, eharaydRag H-651:Calalkyl

HR! ... 37. A conpound accordin o,any of.glains 1 to
NH-(Gl CenElRspAYRECT G0 PEE- /ey B oF NF-ghe

NH- ( C5- C6) het erocycl yl or NH phenyl. 38. A conpound

according to any of clainms 1 to 37, wherein R3 is H,

39. (@ledrApaliny bccomdihg (hafpphetainsdrtpl 38; aviiereini Rg iohe or
nmore N atons or NH phenyl. 10 39. A conpound accordi ng
to any of clainms 1 to 38, wherein R3is H 40. A

40. | EESTROWRTSBROEHD bRl Prishe S0 et fyRitiRg o the &

positiBh of thdcyclohexyl ring
R
/ 6
N_
o

(Ro)n or

L is attached to the 3-position of the cyclohexyl ring
R¢'

Ne

41. A compound according to any of claims 1 to 40, wherein L is attached to the 4-

(Ro)n

position of the cyclohexyl ring.

42. A compound according to any of claims 1 to 41, wherein L is O-methylene,

O-ethylene or O.
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6' (R9) nor 15 L is attached to the 3-position of

the cyclohexyl ring R6, /R6' N k4 (RO) n 41. A
w@opouwek according to any of clains 1 to 40, RIEEPRI0N6/007140

is attached to the 4- 20 position of the cycl ohexyl

ring. 42. A conpound accordi n8 to any of clains 1 to

41, V\,herelnLlsOmethIené O ethylene or O WO

2007/ 012422 PCT/ EP2006/ 007140 110 43. A compound

according to any of clainms 1 to 42, wherein L is

0-nmet hyl ene, O-ethylene or 0O attached to t he

4-position of the cyclohexyl rin A conpqu

43.  aAarapend acerrding tocany %clm%ﬁg 42\m6}eéew IS Q- roethylene

O-eth%%n%%gﬂéﬂéﬂ% %Q g{&.ﬁ%haﬂ%é éy(%@%,{? Agto 3.

(C1- CG)aIkerneR” OH OR', or NHR'; 10 R4 is

H, hal ogen dr ox l, o
44, (BSTRHOG BARGMG ) F méﬁefé, Wwheggin L5 is.0.

hal ogen, CN, NO2, (Ci-C6)alkyl, (C2-C6)alkenyl, R,

(C1-C6) al kyl ene- (C6- C10) aryl,
45. ( Bxapspelndagtendarg 106argLof) claihs 116 3, wherein

(C1- Co) al kyl ene- (C5- C10) heterocyclyl, NH2, NH R,

NH SO2H, NH S02- (Cl1-C6)al kyl, NH S02-R ,

W HellSded, GN lkylN alkylene-R’, OH, O-R”, NHo, or NHR”;
Rats B ORI osqgolﬁqé?ézy o%) 3o 00(31 6) al ki :

R6 and R6' are mdependently of each ot her H,

. (C3-C8) cycl oal ky (Cl 5

Ra is(Ghataden tyrens’, BN, CnCo by ik(S ae ey gloals GniGe)alkylene-R ;

(C1- Co6) al kyl ene- O R' (Cl C6) al kyl ene-CH R 12,

(C1- Co) al kyl ene-C( O NH2, (Cl-Co) al kyl ene-C(ONHR , or
Rs is H, halogen, CN, NO», (C1-Cg)alkyl, (C2-Cg)alkenyl, R’,

(C1-Cg)alkylene-(Cg-C1p)aryl, (C2-Cg)alkenylene-(Cg-C1p)aryl,
(C1-Cg)alkylene-(C5-C1p)heterocyclyl, NH2, NH-R’, NH-SO2H, NH-SO2-(C1-Cg)alkyl,
NH-SO2-R’, NH-C(0O)-(C1-Cg)alkyl, NH-C(O)-R’, C(O)N[(C1-Cg)alkyll2, C(O)OH or
C(0)O-(C1-Cg)alkyl;

Re and Rg’ are independently of each other H, (C3-Cg)cycloalkyl, (C1-Cg)alkyl,
(C1-Cg)alkylene-R’, (C1-Cg)alkylene-O-(C1-Cg)alkyl, (C1-Cg)alkylene-O-R’,
(C1-Cg)alkylene-CH[R’]2, (C1-Cg)alkylene-C(O)NH32, (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,
(Co-Cg)alkenyl, R’, (C2-Cg)alkenylene-(Cg-C1p)aryl, (C1-Cg)alkylene-R’, NH2, NH-R’,
NH-SO»-(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(O)O-(C1-Cg)alkyl;

Rg is halogen or (C1-Cg)alkyl,
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(C 1-C6)al kylene-C(ON R 12; R7 and R8 are
i ndependently of each other H, hal ogen, CN, NQO2,

W@ anroeuet kyl, 25 (C2-C6)al kenyl, R PCT/EP2006/007140

(C2- Co) al kenyl ene- (C6-C10)aryl, (Cl-0C6)al kyl ene-R
NH2, NH R, NH S02-(Cl-C6)al kyl, NH S02-R , SO2-NH2,
S02-NHR , NHC(O-(Cl-cs)al Wi, N+ C(O-R,
C(ONT(C1-Co)alkyl]2, C(OM™Hor (OO (CL1-Co)al kyl; Rg
i s hal ogen or (Cl-C6)al kyl; 30 WO 2007/012422
nis OPCT2ERZHO6/ 007140 111 nis 0, 1, 2; and L is O or
O (Cl-C3)al kylene; 5 or their pharnmaceutically
acceptabl e salts and/or stereoisoneric forns and/ or
: L@ ogi unctional derivatives. 46. A conpound
Lis %@%ggﬁg‘ﬁ%k%{)&bf claims 1 to 3, wherein 10 R3 is H,
hal ogen, CN, (Cl-C6)al kyl, (Cl-C2)al kylene-R or NHR';
R4 is H halogen, CN, (Cl-C6)al kyl, (C3-C8)cycloalkyl,
or theiqihaty)adekicatheatteptalile saltstandiat stgeegis@anerisiferms and/or
(C1- | kyl -, al kenyl, R, 15 (C1
physé@@j‘%&?ﬁ‘%ﬁ@?ﬁ?&%ﬁvﬁ ez?ryl , (C2-Co6)al kenyl ene- (C6-C
10)aryl, (C1-0C6)al kyl ene-(C5-C10) heterocyclyl, NH2,
NHR, NHC(O-(Cl-C6)al kyl, or C(ON (Cl-Co)alkyl]2;
46. R6 eamap@end aﬁ@rdﬂt%ﬁ@eﬁmeﬁ%/ chainas 1dach wheiein H,
(C3-C8) cycl oal kyl, (C1-C8)al kyl, or
(Cl-C3)al kylene-R ; 20 R7 and R8 are independently of

R3 is@dtalegererC M, &iRy|, -@@lk drie-REpANKR:;
3 (C2- o) al kenyﬁc,hﬁgyf (!(/32@(3'%) a ker¥§/l ene- (C6- Cl0) aryl ,
(C1-C3)al kylene-R, NHHR , NH S02-(Cl-C6)al kyl, or

o o i T S ShPETa HEERA c hR

Rs is H, halogen, CN, NO»2, (C4-Cg)alkyl, (C2-Cg)alkenyl, R’
(C1-Cg)alkylene-(Cg-C1p)aryl, (C2-Cg)alkenylene-(Cg-C1g)aryl,
(C1-Cg)alkylene-(Cs-C1p)heterocyclyl, NHo, NH-R’, NH-C(O)-(C1-Cg)alkyl, or
C(O)N[(C1-Cpg)alkyl]2;

Re and Rg’ are independently of each other H, (C3-Cg)cycloalkyl, (C4-Cg)alkyl, or

(Cq-Cgz)alkylene-R’;

R7 and Rg are independently of each other H, halogen, CN, NO3, (C1-Cg)alkyl,

(Co-Cg)alkenyl, R’, (C2-C3)alkenylene-(Cg-C1q)aryl, (C1-C3)alkylene-R’, NH-R’, NH-

SO2-(C1-Cg)alkyl, or SO2-NHo;

Rg is halogen or (Cq-Cg)alkyl;

nisOor1; and

L is O or O-methylene;



10

15

20

25

30

30 WD 2007/ 012422 PCT/ EP2006/ 007140 112 or their
phar maceutically acceptable salts and/ or
war@rew4goneri c forns and/ or physi ol ogi cal | y PCT/EP2006/007140
functional derivatives. 47. A conpound according to
any of claims 1 to 3, wherein_5 R3 is H halogen, CN,
(Cl-c8) al kyl, (Cl-C2)alkyledd2R or NHR'; R4 is H,
hal ogen, CN, (Cl-C4)alkyl, (C3-C6)cycl oal kyl,
(Cl-C2)al kyl ene-R ; 10 R5 is H halogen, CN, N2,
or thdiph&imaddutically &2cépnbleksaitel andfor stereoisomeric forms and/or
(CL- al kyl ene- (C6-C10) aryl,
PhYS'P@B'Q%’;/JPR@fRﬂaéHQU(’@%V@iO) ar yI (C1 -C6)al kyl ene- (C5-C
10) heterocyclyl, NHR; R6 is H (C3-C6)cycloal kyl
or (Cl1-C4)al kyl; 15 R6' is H (C3-C8)cycloal kyl,
47. ( BleccBpalhg bccodiridCo a3y af &lpimad-tB 3, wheraimd R8 are
i ndependent|ly of each other H, hal ogen, CN, N2,
(Cl 06) al kyl, (C2-C6)al kenyl, R,
y NEvene-R 20
R3i IsNH- S02* ?JIC;@I?B;@T%ﬁ)gigp%@bﬁ%ﬁalkwgl%ﬁ?)sﬁhal ogen or
(Cl-&A)alkyl; nis 0 ; and LisO; 25 or their
phar maceut i cal | y acceptable salts and/ or
R4 'Sshl chralogenreN| tCf@mﬂlka(hdSCerCs}@Ny@uaﬂwbd%a@ﬂ}alkylene -R%
functional derivatives. 48. A conpound of the fornul ae
(1) or (1) and/or their physiologically acceptable 30

Rs is3] 1088/ O, RICE R€) SRR, (LER)ARERITRNY to any of

'to se as

(C1-@&QWM@?’G-@EW%QW—QBYQH&V@H@(C&Wo)aryl,

(C1-Cg)alkylene-(Cg5-C1g)heterocyclyl, NH-R’;
Rg is H, (C3-Cg)cycloalkyl or (C1-Cg)alkyl;
Rg’ is H, (C3-Cg)cycloalkyl, (C1-Cg)alkyl, or (C4-C3)alkylene-R’;

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

Rg is halogen or (C1-C4)alkyl,
nis 0 ; and
Lis O;

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

physiologically functional derivatives.

48. A compound of the formulae (I) or (I') and/or their physiologically acceptable

salts and/or stereocisomeric forms according to any of claims 1 to 47 for use as a

medicament.
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49. Use of at |east one conmpound of the formula (1) or

(I") and/or their physiologically acceptable salts
w@na/7012481 er eoi sonmeric forns according to any PET/EPB06r&07140

1 to 47 for producing a nmedicanent. 5 50. Use of a

conpound of the formulae (1) or (1') and/or their

physi ol ogi cally accept abl elddl ts and/ or

stereoi sonmeric forns according to any of clains 1 to

47 for the production of pharmaceuticals for the

treatnment and/or prevention of di seases associ ated

wi t h Rho- ki nase and/ or Rho- ki nase nedi

49. plssiatjrastions MpRy af thfdormgla(lls%maﬁﬁéwhgw ase.
phys@ﬂ:g c%'ﬁ? a?:t:g?fablléaﬁéﬁs Ql‘?&/ﬁgglfgg g@gﬁrlc;%grg%%%?gt i sa%?g of claims
1to 4erdf proditcargeainsedieament.or ns t her eof according to any
of clains 1 to 47 for producing a nedi canent for the
treatment and/or prevention of 15 hypertensi on,
p - -
50, PURBNIS Yy ABRABTBISr R B o W)S RSB0 physiclogicaly
acceptablersiits, ansiéon gthercisornent rﬁsnmsaaamrdmgaﬂo ameefasj_eims 1 to 47 for the

produzHaR et RYBENAraPikRIS EAPe TearnanLany L A e TNt alsgases
assodlét%HmeF Rﬂb%ﬁa§é‘bhé‘fo‘? RHPRinaEE Mediéf&&ﬁiospfﬁo‘?ﬂgh& of myosin
lung, fibroid liver, liver failure nephr opat

light gha@imphesphatase. fibroi d ki dney, renal
gl onerul oscl erosi s, organ hypertrophy, 20 asthmg,
chroni c obstructive pul nonary di sease (COPD), adult

51. I B)3Ridfait (st dnstdopssouriy 6Ethefermufeompst (I adtzRtHEF S,
stroke, cerebral vasosp asnleécerebral i schem a, pain,

physiglogicafiuiacaeniahls salfsoand/epstareoisemericHpng thetesh @pwﬂmﬂ to any
of c|aﬁh§?6}8%7 for 9%&%@ Q'rﬁé@ican%rn?%r]ths t@é‘f&%ﬂf%h&/&r tpreventlon of

ndocrine d ons, arteriosclerosts, prost

hyperltanmm rmﬂﬂmwnar;dhmmtatslmcbmmnﬂypmtemm métnrd)paahlw efaucoma,
bol i c sygdrone bl.ood essel restenosis,

perip'g‘fprﬁzi“"é@ﬂ?@% |S§rd‘?rnP?HPr'ﬂ% ral gRclusiyes Q'ﬁﬁ@@a@@@m coronary
heartﬁ'ié%%seoéﬁﬁiﬂﬁgféaoné HeBift Mﬁédrﬂf)pwh rﬂfa?{ féﬂﬁré li8Hemit dideases,

bacteri a SI'S Or cancer opnment
ischemiogrgsssiadure &hd grgapdlaraage); fibmmigh tung, rﬁ@r@ld liger, diver fadlure,
nt of onpoun f th formul ae (|
nephiSpaity. ySnaidaire i BV slims  insceibl el dupertrophy,
asthn#] dz’h%nléfo%ﬁgbwélﬁﬁlh%nég disdase (U@PB?fadimCﬁéFsFlréﬁril distress
any of clainms 1 to 47 ysiological Iy tolera
syndremtst, thrembotigrisergers, @t@kgneerem&r\@se)spa@m catebral ischemia, pain,

neuronléf BQSén&%ﬂbﬁ,' é’pqﬁala&% %JUR}, Iﬁﬁh&ﬁ{ér%edlégﬁe?%'rgma?ure 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.

52. A medicament comprising an effective amount of at least one compound of the
formulae (1) or (I') and/or their physiologically acceptable salts and/or sterecisomeric
forms thereof according to any of claims 1 to 47, physiologically tolerated excipients

and carriers and, where appropriate, further additives and/or other active ingredients.



