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WD 2008/ 077556 PCT/ EP2007/011169 Cycl oal kyl am ne
substituted isoquinoline and isoquinolinone
waerswztsse/es The present invention relates to POWEP2007/011169
i soqui nol'i ne and i soqui nol i none derivatives as
described in the clains, their preparation and their
use in the treatnent and/or 5 prevention of diseases
related to the inhibition of Rho-kinase and/or of
Rho- ki nase nedi at ed phosphoryl ati on of nyosin |ight
Cycloalylanphe sphatitated isaquindine@ndasoquinolindnestiPagativiso A
upon agoni st stinulation results in conversion of
RhoA fromthe inactive GDP-bound formto the active
The %’h@ﬂﬂ%nﬁ@h %Wtéé‘t@né&él%&ﬁﬁﬁélﬁ@ amd N@%u%dlﬂoﬁ@djenvatlves as
activation of ki nase. Two i sof orns ki nase
descsihad iRthe Rianmsﬁthglr rrepatationrandiheikiseiethe treatment and/or

prevE T REF an Sed PGS RERRMBIY e Rineie A% of Rpo-kinase
med@féd BRoSPHSH B diefight chdin phloepHatasensi ti zati on
shooth nmuscle cells through

phosphoryl ation-nmediated inhibition of the nyosin

ACtI\)altlgR r@t\QII W&%hﬁﬁﬁ Lg)%ttrf %éc%ry s@%fﬂnﬁlgﬁﬁﬁ *?¥sult |gtcooln)yersion of

ron of nyosrn regu

RhoA If@hﬁ tMMantlvéJe}[aPa)cﬁ.Md&brm tblalﬁél aetiv® &7,P-B38nd form with a
990-994). It is known that Rho-kinase is involved in
SUbS@QE%Bb‘PﬂQ?W%‘ﬂW actiation; ﬁ&h%@'”@é@eﬂ’&dﬁﬂﬁomﬁf Rho-kinase 1 and

o FYRBE o DU R IS LSRR il musce ool

and @ndmtbbliailcetlsnAcﬁwathd?lc@akmasetz by tlierastive GItP-abundiRhoA leads
2 Bi ol 190-

Cel | 2
to C#‘%@Po’iﬁ%ﬁ"?fza@fmél S"B?O th W?fﬁelﬁ o9 p?‘?§9h°'yi"‘lt'°é‘ mediated
mhlbh@ﬁa&ﬁhé my%mﬁ'hghﬁéﬁaﬂ p?l@)@@hgt%%e]é&ﬂnt?%ﬁd%é%ﬂp re%ulauon of

obstructive pul fonary di sease D, " Mar uoka,

the aRtivighof myosi, regmatgeﬂzght)chahywhaiaat@h prrﬁo‘ramy 389 990-994).
hypertensi on (Fukunoto et al. Heart, 91, 391-2, 2005,
Mukai et al. Nature 1997,389, 990-4 ) and ocul ar

It is KRERET HRINRHYkiRBYe 1€ HoRlddaR visotBhstReasH! |ﬁbluﬁirf§9§1ér&evelopment
(Honjo et al. 25 Invest. Ophthal nol. Vi sual Sci'.

of myggenia anerand senih muscle hggetcantracity (Sokineret alt J /éppl Physiol.

20064 a0 B ERERly s 3y 8875440 AP g i, . s o

Mol. aiolaizo J130-1200%, asﬁﬂ’naKSétJ@bh; ehalp Br JpRihAynaddIC200H NB2, 111-8;
yperten3|on |nduce non- hypert ensj on-i nduced, and

Nakahaspeet 2l REpHR99R: #8303} andrhronig pbsteuctive prdmansey disease

(CORD, B9 oo e (ARl oBirihar

hypertehaiont (Fakuridtoiet al rHdare t91a1391E2r20D Hihvbu ke edlal. NaQ05,1997,389,
090 33 i S e S Sy s P20 o o
|nve§tt g?;g;ég?%@ﬁh@ﬂéf 88. 26009, 4853731843 LRdotHetal 8)sfahctidiSteioff et
al. Eur. J. Pharmacol. 2005, 512, 247-249), angina (Masumoto et al. Circ 2002, 105,
1545-47, Shimokawa et al. JCP, 2002, 40, 751-761), nephropathy, including
hypertension-induced, non-hypertension-induced, and diabetic nephropathies, renal
failure and peripheral arterial occlusive disease (PAOD) (Wakino et al. Drug News
Perspect. 2005, 18, 639-43), myocardial infarction (Demiryurek et al. Eur J Pharmacol.
2005, 527, 129-40, Hattori et al. Circulation, 2004, 109, 2234-9), cardiac hypertrophy
and failure (Yamakawa, et al. Hypertension 2000, 35, 313-318, Liao et al. Am J Physiol
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WO 2008/ 077556 PCT/ EP2007/011169 2 Cell Physiol.
2006, 290, C661-8, Kishi et al. Crc 2005, 111,
WQ@7008/027884) , coronary heart disease, arther osSBCHERR0F(11169
restenosis (Pacaud et al. Arch. Mal. Coeur 2005, 98,
249- 254, Retzer, et al. FEBS Left 2000, 466, 70,
Negoro, et a!. Biochem Bi ophys Res Commun 1999, 262,
211), diabetes, diabetic conplications, glucose
utilization and 5 netabolic syndrone (Sandu, et
Cell EhyBich 20065 2900066498, Kishitet NbEida 2005aN 11 C2T41-BFM@N.coronary
05, 2, 9- 29 sexual dysfunction, .e . d.,,penil
neart ABasF LSRR PSR, (EethidareyPacadt ot Shirgh Rl Fasyre2005, 98,
249-%@@1Re7zer1é‘gallﬁﬁ]38 [ &t POODAkOS, 70 rﬁég”@fﬁabt 8N BibEHBH Biophys Res

di seases, Al DS, osteoporosis, endocrine dysfunctions,
Comenyp 13913,92@12 k) edishietas, diabhaticatomplioatioss, g!;asoeemtnhzanon and

metigiR SR Tarpe i RaRlu. S &b SIRRT 36l 20 780HisRle R g gen Metab.
2008 &1 elgapoy; §Bf@éﬂd3jsfd+’ﬁﬂ@hae £ péile é@cﬂfeedﬁﬁﬂct otBhitaley et al.
990; Sat'oh et al’. Life Sci. 2001, 69, 1441-

Natuep Medlicingt2Q01, 7,.1118-183), mm@paﬁm Irmmnatwanmmuoe digeases,

AIDSgl(ac?set%réfrr ggg\éﬁégglp ngg&lﬂlctl% 7S, 5.¢ g %?pecr%&éggééaﬁm 2ﬁantral nervous

systélﬂﬁils&ldms stctahs ndevsres lﬂ%ﬁéré&ﬁﬁﬂan&ﬁpmﬁﬂ@drd iPRIrR (Hara, et al.
neur o athl c pain fTatsum al . Neurosci ence

JNelzf@ésrg 2840.493 94)nsgecbra 'S§he%£ld¢|éatf5ehebuf\tath@ 994,389, 990;
f

satef 1Pl 502080, 8, Sl SSAEPLHE Je 461 S bodi o

Yamlaermibaeilai WGardiovabce IHHarmacof. ZBEO BBnZ@&Mhal,scerbbeam vasospasm

(Satc?,rqo . F{%hlg(iéq d}u}m1 F{yp gt aly ?8%.1%5%56@6@@,&40) pain, e.g.
neur?Ecﬁﬁc pgﬁ’lsg f‘e@QpWeL?régcleﬁég)20(5’5‘9‘3‘49@‘19%3% of a] Nature
I da, e al . 0

, Bi ochem Bi ophys Res '2000, 269, 633-
medicir@ Ag04s10,et12)) mf@tmlm‘rdlgeSI%(lra(?.aa\(lﬂ'Qb)adéﬂa (WO 98/06433)

car\c\(e?—?%%g{n m%%!tng ;%%%gsécelrl@%gg li%&v re?éi ntﬁgg 0 ho Litn%se has
beenTélﬁ’éWthcy HilsietBhostell ?‘l’d\‘nﬂh% PefftasidRdh, 53, Nature Medicine

1-327), endothelia roliferation, endotheli al

19°9:éi 1221 Boadye.@t alndeadiaminup mm@ﬁa 662hiangi®enssis{Uchida, et

N T RN T

273)135&Lﬂ3ﬂém08mbble0caltpr@hferétlorCthi nﬁbtﬂity ('Qeﬁﬁ&y ét5él Circ. Res.
806), _thronbotic disorders (

1999, ks 1186111 SEh JanaRBEMiHeYal Atgroscleross 2008 568 346627)
end@ﬁgl;é‘!%&? Zpi?l?@ra{tf’ga?gﬂ@e I’\%ﬁlagéell rleltrg%éa %'{@l rggiﬁs(r)@ ééﬁ(dawa et al.
Biochennk Bigyteysa fRgrse Gainnn( zamgzﬁguasseﬁm)l stress fiber formatlon (Kimura
et al| SRREE 199F03 5, 13051835 ¥amasanittal. o Cell Biof 2080, 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.,
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Madrid, et al. J Imunol. 2002, 168, 400-10), and bone
resorption (Chellaiah, et al. J 30 Biol Chem 2003,
WQRI®$/02B886- 97) . Na/ H exchange transport syst ePET/EP2007/011169

activation (Kavvaguchi, et al. Eur J Pharmacol. 2000,

403, 203-8), Al zheiner's disease (Zhou et al. Science

2003, 302, 1215-1217), adduci$ activation (Fukata et

al. J. Biol. Chem, W) 2008/ 077556 PCT/ EP2007/011169

3 1998, 273, 5542-5548), and in SREB (Sterol response

1998bPiAd| 65425648t INdsIngBREB (8ie v desparsedbihdinigselemenitysignalling and

s efRsSN MPHbFISERRom (B G N ho P OBy 200 Pect

on Rho- ki nase and/ or on Rho-kinase 5 nedi at ed
phosphorylation of nyosin |ight chain E_hosphat ase is _
Therefoeé uh cbopatind havieg mivibitorpeffeoct opRheekinaea apid/or on Rho-kinase

edigfﬁ;&l)&)/?@]cq%k%%om é@;&nsgi érﬂg&ﬁ]" IS %Pgéggfaégigﬁggw fer the treatment

and/(S’tI [rRYERtIGRBE @ardld)\l%ch}‘é?%ﬁdeﬁﬁi—@asd|M§B@|I’l§lrrdiseases involving Rho-
hypertensi on, ocular hypertension, retinopathy, and

kinagsl asithenarimeey PpBeeendaly disgasecrapsed lilse hypertepgipn ppmanary

et et Mg 603 b Ao AEBg proutor

dlsorﬁéfI r@»helrél‘-‘élﬁé'ﬂal o@bﬁn@ﬂ@&ﬁseé%{ﬂﬂ@@)Oé@@ﬂaﬁahéun@lsease angina
an danag , fibroid lung, fibroid liver, liver
Yot

pectcfrsﬁ |hmaét YRE5HPB hgaﬁfahlelremwmwb%@@%ﬁmeme@w failure
(end Q)?Q &&Bﬁ{éq%ﬁsfl%#d Eﬂgcggﬁglé‘ﬂ%r‘j'h?@reilaFlﬁré?%Bh?@ﬁétnyﬁﬁcluding

I dney,
hypegtensipndihdacéed, msi-hyperteasiohimdudedo phy, dlalsdetimaepmbpetmes renal
obstructive p

fallureeﬁbw%kwyd%}g%%d' 2 cﬁr@s&lgr Qgﬂ BMB%WO@hy» asthma, chronic
obstrﬂggﬁée %ﬁfﬁonﬁ&rﬂ@gséﬂgg?o?’glﬁm@ Ccﬁét?@ésaé¥ndrome

a, pain I C pain, neurona
thromeotendisatders, stsphke) aleretmativasgapagm, /uaelenaInaChendaswsee g.

ture birth, rect|I dysf.un ndl&)l[].ne 1
neurg tﬂ?ﬁqe@poﬁour pggg%r Bs§glnag el t|gJHr)é eimer's disease,
pren‘fél’lﬁ’t%r 5iHﬁPQbéctlﬂé aPsliRstiGH) ©rld@Rhé GysiuMesioRs, stéRficsrosis, prostatic

met abol i ¢ syndrome, bl ood vessel restenosis,
hypestrophyo stizketesiand complioatiens of diahetes rmatabolic syadexme, blood

vess) 31070 R AR B PRI BB SR,

osteSifnAl GRBRMs GdEoPpoeaILHFEotion 6f digeStViE Bastsokith bacteria, sepsis,
breast, colon, prostate, ovaries, brain and |un and

cancehgprelRpmant faEIoRs SIS A28 SEeEs Phithe breast, colgn prostate,

ovari'egog qul 'dgﬁnggﬁgltfwé?ﬁ]?r?%%g %‘éé' vatives optionally

subs 0-(CH2)0-6-, a
(CH2)O6S—(CH2)O6 or a -(CH2)0-6-1inked

het erocyclic. group useful as neuroprotectjve a%entﬁ. )
WO 01/64238 describés isoquinoline-5-sulfonamide derivatives optionally substituted

by a -(CH2)1-6-0-(CH2)0-6-, @ -(CH2)0-6-S-(CH2)0-6- or a -(CH2)0-6-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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WD 2004/ 106325 (Schering AG describes prodrugs of the

Rho- ki nase inhibitor fasudil carrying an ether or
WwW@2108/071@up i n the 1-position of the isoqui NnOPCTHEP2007/011169

ring. 30 WD 2001/ 039726 generically describes

- 0- (C0- C10) al kyl - heteroaryl substituted cyclohexyl

derivatives useful for the tr#atment of nicrobial

i nfections. WO 2008/ 077556 PCT/ EP2007/011169 4 JP

10087629 A descri bes isoquinoline derivatives useful

JP 1008762‘93Atde$@h659ﬁ50n‘uud(blﬁ'%amatmessséﬂb)foﬁ-ﬁlei toémmaﬂ of diseases
ylori such as for exanple gastritis cancer or ulc

causwa{é)y Hetirhacien pYier geEh st foy 8xampie gastitp Saneek @rdulggr die

| fier cablv
soal o5 ARPTES 88 BB BB O g RN S b breteray
5-subsstitatedasy X (@7-CGy)plkyltenad]gigtendeyeihi X ngayom oxygen eada’ may be
et al. (Bioorg. Med. Chem 1999, 7, 2647-2666)
an agil schdwde®cyelizgionpy- i soqui nol i ne for the treatnent

of infections caused by Heliobacter pylori. 10 US
5,480,883 generically discloses as EGF and/ or PDGF

Haglhsﬁaeet A (BiBbrdinmed SCHémf ubgbov 2641712666) a@cl@gbls benzyloxy—
proliferation conpounds of the fornula "Ar

isoquinolinghtardhe treatmgnt @tem(emtm;rﬁazsectrmf)lﬁhob@c@r rzsd@ruz,
wherein Z may be 0, RL is hydrogen or alkyl, Ar | may
be anmong others an optionally substituted i soquinol one

US 5480 683|den@m¢aﬂl,ed|@ﬁwsgs 3t BeFsaraflopPDIGM eddeptor inhibitors useful for
substi t ut ed 7 nonocyclic saturated heterocyclic

mhlbgmféaﬂ prpsfe\mlczmegm@@md& of the frmalacAs | géﬁqeﬁrdbwfgerem X may

ve (SHRSIHPEICER A8, E32 PCY OISR PR UOC? R iniden o s, o

I maﬁ‘%@rémfﬁ? bt s @nCop tldn?aqlqlé'uB@hRﬂ?@d %@dh%ﬁléﬁ’@énmrqr‘nﬁyeoe among
opti on substituted Tn 6- posi tion by a group

othe(scm pr:pmmswmwed Gu-remobecydiic saturateduaterecyslig syastem.
(C3-C10) cycl oal kyl residue 20 optionally substituted
by NR51R52, wherein R5land R52 may be hydrogen,

WO g%S@b%lfxyle%lg& 'C8h g 2 é@nbﬁllfd%&%s?y &ﬁgélﬂﬁggﬁénﬁel inhibitors

nmber unsat ur FUT ¢ od onoe
for tHeetreatpoamticf cardige wirtHytimias, soke, ébr’rgasar/@abartﬁallwmjetc

isoq@bé@%%f’cfér&a‘f‘&%’ phigh %‘ae?ééfi&%%}& SapRp %ﬁ’ - Bpsyike by agrove
(CRE RSN Re D rarty 59 RUTE R 910 o COIaH OF! residue
optlog%@)q Isagst%tueal by WRBSSTRﬂ rvellfgreln &%QS%IRV e?lrge I\?(Iirlolére%
(C1-Cg)alkyl etc.; or R43is a group R81 defined as a 4-6 membered unsaturated or

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

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

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 hydroxy! in the 1-position and are

optionally substituted in 6-position by a group (CReRf)pOR43 wherein p may be zero,
and R43 is e.g. a (C3-C1q)cycloalkyl residue optionally substituted by NRS1R5Z,

wherein R51and R92 may be hydrogen, (C1-Cg)alkyl etc.; or R43 is a group R81
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i soqui nol i ne derivatives which may be substituted by
hydroxyl in the 1-position and are optionally
WQuwsHT15S6d ed i n 6-position by a group (CReRf) pEBREBP2007/011169

wherein p may be zero, and R43 is e.g. a (C3-C1
0) cycl oal kyl residue optionally substituted by NR51
R52, 30 wherein R5land R52 nay be hydrogen,
(Cl-C6)al kyl etc.; or RA3 is a group R81 WO
2008/ 077556 PCT/ EP2007/ 011169 5 defined as a 4-6

defingdrasea b merabenesh wisajurated or satuaiednvopecyalic heterocylic ring with

1.2, 38 Bt btorbt B! 4ecn bsfitsd g n S BAGH GotoRall substiuted
aryl Gruksterdatylathg i the Lpobigibar oaryl ring in the _
4-position. 5 WO 03/053330 (Ube) generically describes

i soqui nol one derivatives of the fornula / {aromatic
WO Gof88 330 fEk! Bhadliely NbonBS s BRS R te, Bl g formuta

f the formul ioorindy - \
R 10 R R ey~ el GRIRENH g o

R7 10 R RS
is R, (Cr- (C1l- Co6) al kyl ene-R ,

as Rho-kinase inhibitors.

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

Ro)n n .
R R 6
- 4 5 ] Nj
3 = r R6
N "\ ’m
Rz

)

wherein

R4 is H, OH or NHo;

Ro is

R,

(C7-Cglalkyl,
(C1-Cg)alkylene-R’,
(C2-Cg)alkenyl,

(C2-Ceg)alkynyl,
(C1-Cg)alkylene-O-(C1-Cg)alkyl,
(C1-Cp)alkylene-O-R’,
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20 (C2-Co)al kenyl, (C2-C6)al kynyl, (C1

-C6)al kylene-O-(C 1 -C6)al kyl, (C 1-C6)al kylene-O R,
wOE0ROOBAO 77556 PCT/ EP2007/011169 6 (C PCT/EP2007/011169

1-C6) al kyl ene-C HR 12, (Cl -Co6)al kylene-C(O-R, (C1

-C6) al kylene-C (O N H2, (C 1 -C6)al kylene-C(ONHR ,

5 (C1-Co6) al kyl ene-C( O NH-(Cl-@:G) al kyl, (C1

-C6) al kylene-C(O) N[(C 1-C6)a I kyl12, (C

1-C6)al kylene-C(ONR ]12; (C 1-C6)al kylene-C(O O (C 1

(C1-g?§élaylbyié-,CHEE(’ ).0- (Cl-G6) al kyl, 10 C(O) OR
O (ClL-08)al kyl, C(OR, C(ONH(CL -C8)al kyl,

(C1 CGWMHRhe Q(@)Ef@O) -NH (C2- C6) al kenyl,  C(O-N
Kk , C(O-NH((C1-06)alkylene-R,
(C1- @Gb)lkwepe@(ﬁ/ alkyl] R (O N[(C 1-C6)alkyl]2, 20
(C1- C6) al ene-R, C(OQC 1-C6)al kyl ene-R; or
(Cq- ﬁﬁﬁ'gY'F@?Qf@)N% provi ded that in said alkyl

oA TR\ 7L e £
1 EB L ONERZ aly
(C1-Cg)alkylene-C(O)N[R]2:
(C1-Cg)alkylene-C(O)O-(C1-Cg)alkyl,
C(0)0O-(C1-Cg)alkyl,

C(O)OR’

C(O)(C1-Cp)alkyl,

C(O)R’,

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

C(O)NHR’,

C(O)-NH-(C2-Cg)alkenyl,
C(0)-NH-(C2-Cg)alkynyl,
C(O)-NH(C1-Cg)alkylene-R’,
C(O)N[(C1-Cg)alkyl]R’
C(O)N[(C1-C)alkylly,
C(0)-(C1-Cg)alkylene-R’,
C(0)O(C1-Cg)alkylene-R’;

or Ryis (Cq-Cg)alkyl, provided that in said alkyl residue at least one hydrogen is
substituted by OH, OCH3, COOH, COOCH3, NH2, NHCH3, N(CH3)2, CONHj,
CONHCH3 or CON(CH3)2:

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

alkylene forms a second bond to a different carbon atom of the cycloalkyl amine ring
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or RR is a (Cl-CA4)al kyl ene bound to the cycl oal kyl
amne, in which the (Cl-C4) alkylene forns a second
Wh2iwd/0Tssa di fferent carbon atom of the cycl oaP&/EP2007/011169

am ne ring WD 2008/ 077556 PCT/EP2007/011169 7 and

fornms, together wth carbon atons of the cycl oal kyl

anmine, a second, 4-8 menbered ri ng; R3is 5 H,

hal ogen, (Cl1-C6)al kyl, (Cl-C6)al kylene-R, OH 10

OR', NH2, NHR', NR'R'" or NHC(O-R', 15 R4 is

and formBatoggsiter witty darboryatonofNe dyCloalio) ankivie, a sBcond, 4-8

gC1- C6) al kylene-R ; 25 R5 is H, halogen, CN,
membered ring;

Rz is

H,

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

O-R”,

NHo,

NHR”,
NR"R"” or
NH-C(0)-R”,

R4 is

H,

halogen,

hydroxy,

CN,

(C1-Celalkyl,

R,
(C1-Cg)alkylene-R’;

Rsg is

H,

halogen,

CN,

NOo,
(C1-Cg)alkyl,
(Co-Cg)alkenyl,
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NO2, 30 (Cl-Ce)al kyl, (C2-C6)alkenyl, WD 2008/ 077556
PCT/ EP2007/ 011169 8 R, (CL -C8)al kyl ene-(Cs-C 10)a

WQ 2008/077568. - C6) a | kenyl ene- (C6-C 10)a ryl, PCT/EP2007/011169

(C1-Co6) al kyl ene- (C5-C 10) heterocyclyl, 5
CH(OH)-(Cl-Cs)al kyl, N 1-12, NHR, NH SO2H,
NH S02- (C1 -CB)al kyl, 10 NH P2-R, NHCO-(C 1
-C6)alkyl, NHCO-R, C(O NJ[(C1-C6la |l kyl]2,
C(OOCH or 15 CCOO(C1-Co)alkyl; R6 and R6' are

, independently of each other H R, 20 (Cl-C8)alkyl,

1- CG)aIk l ene-R, (Cl-C6)al kyl ene O (C1- Co) al kyl,
(C1 ‘(geﬁaikw%? 4By e0and R, (C 1-06)al kyl ene-CH R 12, 25

(C1- 8a}ken9|eng_¥é6[@15(aw, , (C 1-08)al kyl ene-C(O N H2,
(C1-Cp)alkylene-(C5-C1g)heterocyclyl,
CH(OH)~(C1-Cg)alkyl,

NHo,

NH-R’,

NH-SOH,

NH-SO5-(C 1-Cg)alkyl,

NH-SO»-R,

NH-C(0)~(C 1-Cg)alkyl,

NH-C(O)-R,

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

C(O)OH, or

C(O)O-(C1-Cp)alkyl;

Re and Rg’ are independently of each other
H,

R,

(C4-Cglalkyl,

(C1-Cg)alkylene-R’,
(C1-Cpg)alkylene-O-(C1-Cg)alkyl,
(C1-Cg)alkylene-O-R’,
(C1-Cg)alkylene-CH[R’]2,
(C1-Cg)alkylene-C(O)-R’,
(C1-Cg)alkylene-C(O)NH2,
(C1-Cg)alkylene-C(O)NH-R’,
(C1-Cg)alkylene-C(O)NH-(C1-Cg)alkyl,
(C4-Cg)alkylene-C(O)N[(C1-Cg)alkyl],
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(Cl-Co)al kylene-C(ONHR, (C 1-Co6)al kylene-C(O N
H(C 1-C)alkyl, (C 1-C6)al kylene-C(O N (C
WQ20@8)FEISke/| 12, WO 2008/ 077556 PCT/ EP2007/ 01116BCT/BP200TN11169

1-C6) al kylene-C(ON R ]2; (C1

- C6) al kyl ene-C(0) 0-(C1-C6) al kyl, C(O O (C1-Co)al kyl,

C(OOR 5 C(O(C1-0C8)alkyl, OR, C(ONH(C1

-CB)alkyl, C(ONHR, C(ON(C 1-C6)alkyl]R 10

C(ON (C1-Co)alkyl]2, C(O-(C 1 -0C6)al kyl ene-R,
(C1-C§YaAlKN€nd-CrO)H[RY)-ene-R , or R6 and R6', together with

the N-atomto which they are attached, forma (C5-Cl10)
(C1-OgratiydeneiC(D)9r@pCelakid7 is H, hal ogen, CN, 20 NC2,

Cl-C6) al kyl, O (Cl-C6)al kyl, (C2-C6)alkenyl, R,
C(O)B(GeCe)akyhl kenyl ene- (Cs-C 10) aryl ,
C(O)OR’
C(O)C1-Cp)alkyl,
C(O)R’,
C(O)NH-(C1-Cg)alkyl,
C(O)NHR’,
C(O)N[(C1-Cpg)alkyl]R’
C(O)N[(C1-Cg)alkyl]2,
C(0)-(C1-Cg)alkylene-R’,
C(0O)O(C1-Cg)alkylene-R’,
or Rg and Rg’, together with the N-atom to which they are attached, form a (C5-C 1)

heterocyclyl group;

R7 is

H,
halogen,
CN,
NO2,

(C1-Ce)alkyl,

O-(C1-Cg)alkyl,

(C2-Cg)alkenyl,

R,
(C1-Cp)alkenylene-(Cg-C1g)aryl,
(Cq1-Cp)alkylene-R’,
CH(OH)-(C1-Cg)alkyl,

NHp,

NH-R’,
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30

(C 1-Co)al kylene-R, CH(OH)-(Cl-C6)al kyl, NH2,
NH- R , WD 2008/ 077556 PCT/ EP2007/011169 10 NH SQ2H,

WORNS02756CL- C6) al kyl , NH S02-R , S02-NH2, 5 BORER#R/011169

NHCO-(C1-C6alkyl, NHCO-R,

CCON(C1-CB)al kyl]12, C(OOH_ or 10

C(O O (Cl-C6)alkyl; R8 is H, 1Ral ogen or (Cl-C8)al kyl ;

nisl, 2,3o0r4; 15 msl,2,3,40r5;, r is 0, 1 or2, and 20

Lis QCH2)p, S(CH2)p, S(O (CH2)p, S02(CH2)p,
NH-@®KH2) p,  N(C1- C6) al kyl - (CH2) p,

N( C3- C6) cycl oal kyl - (CH2) p, NJCO(Cl-C6)al kyl]-(CH2)p or
NH-SQ$QC By lkyt] ene-R ] - (CH2)p; p is 0, 1, 2, 3 or 4;

25 wherein R is (C3-C8)cycloalkyl, (C5-C
NH-30»#t er ocycl yl ,
SO»-NH»,
SO2-NHR’,
NH-C(O)-(C1-Cg)alkyl,
NH-C(O)-R’,
C(O)N[(C1-Cp)alkyll2,
C(O)OH, or
C(0)O-(C1-Cg)alkyl;

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

nis1,2, 3or4;

mis1,2.,3,40r5;

ris 0, 1 or2, and

L is O(CHg2)p, S(CH2)p, S(O)(CH2)p, SO2(CH2)p, NH(CH2)p, N(C1-Cg)alkyl-(CH2)p,
N(C13-Cg)cycloalkyl-(CH2)p, N[CO(C1-Cg)alkyl]-(CH2)p or N[(C1-C3)alkylene-R -

(CH2)p;

pis0, 1,2, 3or4,

wherein

R'is
(C3-Cg)cycloalkyl,
(C5-C1p)heterocyclyl,
(Cs-Cqp)aryl; and
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30 (C6-C10)aryl; and WO 2008/ 077556 PCT/ EP2007/ 011169
11 R' is (C3-C8)cycloalkyl, (C5-Cl1 O heterocyclyl,
W@ ges1Gyaryl , 5 (CLl-C6)al kyl, (C1-C6)al kyl eneCTREP2007/011169
(C1 -Co6)al ky! ene-O (C 1-Co)al kyl,
(C1- C6) al kyl ene-O-R, or (Cl-C6)al kyl ene- NRXRy; and
10 wherein RX and Ry are inddfendently of each other
(Cl-Co)al kyl, (C5-Cl1l O heterocyclyl, (Co6-Cl0)arrl,
(ClL -C4)al kyl ene- (C5-C 10) heterocyclyl, 15
R” is(Cl- C4) al kyl ene- (C6-Cl0)aryl, (Cl -CA4)alkylene-N H(C
1-C6)al kyl, (ClL -C4)al kylene-N (C 1-C6) al kyl ] 2,
(C3-Cgxxycopiiivky| ene- N[ (CB- Cl0)aryl ]2, or (Cl
- 042 al kyl ene- N (C5-C 10) heterocyclyl]2; 20 wherein in
(Cs-Gegin@iRiocrelY.R4a, R5, R6, R6', R7 and R8 al kyl,
@ )y e|ne or cycloal kyl can optionally be substituted
(Co-Gh)aY!: more times by OH, OCH3, COOH, COOCH3, NH2,
C _%}—gj—%l N(CH3) 2, CONH2, CONHCH3 or CON(CH3)2; 25
1 in in residues R2 to R8 al kyl or al kyl ene can

(Crggﬁgﬁne%l;éﬁbe substituted one or nore tinmes by

erein in residues R2 to R8 (C6-Cl0)aryl and
(C1-@§fg|@@a@_@_@@?qyé)lamy|,are unsubstituted or substituted
onhe

or nore tinmesS by suitable groups independently
(C1-Sg)AieneT-RM or
(C1-C6)alkylene—NRny; and
wherein Ry and Ry are independently of each other
(C1-Cp)alkyl,
(Cs-C1g)heterocyclyl,
(Ce-C1p)aryl,
(C1-Cy)alkylene-(C5-Cqg)heterocyclyl,
(C1-Cy)alkylene-(Cg-C1g)aryl,
(C1-Cy)alkylene-NH(C1-Cg)alkyl,
(C1-C4)alkylene-N[(C1-Cg)alkyl]2,
(C1-Cyg)alkylene-N[(Cg-C1p)aryl]2, or
(C1-C4)alkylene-N[(C5-C1g)heterocyclyl]o;

wherein in residues Rp, R4, Rg, Rg, Rg', R7 and Rg alkyl, alkylene or cycloalkyl can
optionally be substituted one or more times by OH, OCH3, COOH, COOCH3, NH»,
NHCH3, N(CH3)2, CONH2, CONHCH3 or CON(CH3)2:

wherein in residues R» to Rg alkyl or alkylene can optionally be substituted one or

more times by halogen;

wherein in residues R to Rg (Cg-C1g)aryl and (C5-C1p)heterocyclyl are unsubstituted

or substituted one or more times by suitable groups independently selected from
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WD 2008/ 077556 PCT/ EP2007/ 011169 12 hal ogen, OH, NO2,

N3, CN, C(O-(Cl-C8)al kyl, C(O-(Cl-Cs)aryl, COOH,
wEROL175566) al kyl , CONH2, CONH( C1- C6) al kyl , PCT/EP2007/011169

CON (C1-CB)al kyl 12, (C3-C8)cycloal kyl, (C1-C6)al kyl,

(C1- C6) al kyl ene- OH, (Cl1-C6)al kyl ene- NH2,

(C1- C6) al kyl ene- NH(C1- ©C6) al Ryl ,

(Cl-Co6) al kyl ene- N[ (Cl1-C6) al kyl ]2, (C2-C6)al kenyl,

(C2-CB) al kynyl, 5 O (Cl-C6)al kyl, O C(0)-(C1l-Cs)al kyl,

halod¥ N \ElkyCR) @)kl 4-Cg)aryl, COOH, COO(C1-
aosomua%;)a kyl ]2, s&%f%ce)gﬁ% )k%lcl(cia%s) al kyl , (1

Ce)aB92 G G COMI(C1- Comiky BRI TaglayOECalcycloaliy.
)&) N, N (CL OB al kyl  N(CI-CO)al kyl] 2
€1 M ) (G ECopaKHengiOF (65 Syl &GbZal(ﬁnys)ﬁde'ene NH(C1-
Cl- O6) al N S02: ( Co: CLO) ap ]
Coalipl $6-C SIS AR D NG Bakenyl, (Co-Cehalkynyl,

O- (CN(@% ‘Sg O)d&l)) &}%&Y%&%'ﬂws%&spwm K5P2HH(C1-Ce)alkyl,
SO RIAIEHE (B4 Ca 4ol SORCBEREY, §52- C1 Gty

o SIS 3, 55 0o
C(N%ﬁélo)a I or TCB&g rkg) het ?I@é)gPWbYNH C\(@?J'(@HICé)%ﬁ(yl

NH@(@%Q—(@ Ky to three times byagroup
ependently sel ected from hal ogen, OH, NO2, CN,

NH-SD$-QC- B plikyt] NH-$ Ob-(Cp- ‘1‘@%%" WH2-SOYH(CE-Cp eitsriocyclyl, N(C1-
N[ (Cl-C6) al kyl ]2, SO2CH3, %&2 OéCl Co6) al kyl ,
C6)a¢w920)((C3| @émwwgﬁeﬁa)@ﬂwl-%@ #i1-Celalkyl,
6) al kyl ene- O- (C6-ClQ)aryl, 20 or O (C
N(CECGE'éﬂk@((X)@f‘( -&1-€alahullyl ; or wherein (C6-C10)aryl

ce-brals. i é@@*@?%*%&@%o@awl D EIbBa T oge her
O-Chi SRR B RO e et i tuents. of
C1- GRS TR RS P B gy eheel B Ealfprocvent

wheref @) (@ql%?)‘)éwpor @ @H%)ﬁet%?@éﬁ:WIWbé %uﬁ@ﬁt’u@éd one to three

tautomsr or ms an or their pharnaceuti cal
tlme%E / Bqnéﬁémém@fwéctemomﬂ&ldbé?ﬁﬁﬂ-l N02 CN, O-(C1-Cg)alkyl,

(C1-Cg)alkyl, NH;/ cr)\llril(lCE;gCG)alkyl, N[(C1-Cg)alkyl]o, SO2CH3, COOH, C(0)O-(C1-
Cg)alkyl, CONHo, (C1-Cg)alkylene-O-(C1-Cg)alkyl, (C1-Cg)alkylene-O-(Cg-C1p)aryl,
or O-(C1-Cg)alkylene-(Cg-C1p)aryl;

or wherein (Cg-C1g)aryl is vicinally substituted by a O-(C1-C4)alkylene-O group
whereby a 5-8-membered ring is formed together with the carbon atoms the oxygen
atoms are attached to;

and wherein ary! or heterocyclyl substituents of (Cg-C1g)aryl and (Cs-C1g)heterocyclyl

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

or their stereocisomeric and/or tautomeric forms and/or their pharmaceutically

acceptable salts thereof.



13 In one enbodi nent of the present invention RLis H
and the conpound is characterized by the fornmula (11)
wo2)087R6 R 5 6 N R3IL\R6 N mR7 H R8 (PCIEPHOT/011169

anot her enbodi nent of the present invention RL is CH
and the conmpound is characterized by the formula
(111) R) nRA RS NR6 R3/ WBLR 6 N mR7 OHRS
(I'11) 10 The isoquinoline derivative of fornula (1),
wherein RL is OH, include the corresponding

In onkadthbod@ifment bf Eﬁ@préswitmrﬂi@hiﬂfié Meanthiheghcdrapound is
characterized by the formula (Il R2) n R4 R5 N, 6

charalerizeéd by \the famutiN(i) R7

Ro)n R
R R s 6
Rj3 7 L r RG
N m
R7
H Rg

(N
5
In another embodiment of the present invention R4 is OH and the compound is
characterized by the formula (l11)
R2)n .
R R s 6
- 4 5 ] N
NG . RS
N m
X R,
OH Rg (1)
10

The isoquinoline derivative of formula (1), wherein R4 is OH, include the corresponding

tautomeric 1-isoguinolone derivative which is characterized by the formula (lllI):.

Ro)n .
Rs R 6
| 4+ Rs N
R3 = - r RG
HN m
R7
O Rg (I

15  This tautomeric form is also an embodiment of the present invention.
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15

OR8 (I'll") 15 This tautonmeric formis also an
enbodi nent of the present invention. WO 2008/ 077556
weQnsePESO7/ 011169 14 In a further enbodi nent PRIEP®07/011169
NH2 and the conmpound is characterized by the fornula
(V) R)y nR4R5N 6 RBR 6 N mR7 NH2 R8 (IV)
5 The fol |l owi ng enbodi ments féfer to the conmpounds of
formula (1), (1), (rire), (1Y) and (1V). Rl is
preferably Hor OH 10 R3 is preferably H, hal ogen,
in a flfheCémnlolgihenter Ris NBIRane thé\tBnpolbtids ehafaterzed B3 the formula
is Hor NHR'. Mst preferred, R3 is H,
(IV) NH-(C5-C6) heterocyclyl or NHphenyl, especially
preferred are H, NH (C5-C6) heteroaryl containing one
or nore N atons or NH phenyl. Most especially
preferred, R3 is H 15 Exanpl es )E3 substituents are
H N*-NOCQO O O11-1 * | ", 3 \CI}FQGI\U
/

R R
2 Rs N,
Ry L R,
N m
R7
NH, R

(V)

The following embodiments refer to the compounds of formula (1), (1), (1i1), (1I") and
(V).

R4 is preferably H or OH;

Rj3 is preferably H, halogen, (C1-C4)alkylene-R’, O-R” or NHR". More preferred, R3 is
H or NHR”. Most preferred, R3 is H, NH-(C5-Cg)heterocyclyl or NH-phenyl, especially
preferred are H, NH-(C5-Cg)heteroaryl containing one or more N atoms or NH-phenyl.
Most especially preferred, R3 is H.

Examples of R3 substituents are

H H
*/N */N O
: “Cl O
H
*/N©/C|

/

/

SN

H
*/Nm/\\,

N~

Preferably, R4 is H, halogen or (C1-Cg)alkyl. More preferred, R4 is H, halogen or (C1-
Cg)alkyl. Most preferred, R4 is H.
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Preferably, R4 is H halogen or (C1 -C6)al kyl. More

preferred, R4 is H, halogen or (Cl- C4)al kyl. Most
wpe@Bersed, R4 is H WD 2008/ 077556 PCT/ EP2007POIL/ELRHD7/011169

15 Preferably, R5 is H, hal ogen, CN, (C1l-C6)alkyl,

(C2-C6) al kenyl, R, NH (C6-ClQ)aryl or

(C1-C6) al kyl ene-R . More pref‘ér ably, R5 is H, hal ogen,

(C1-C6)al kyl, (C2-C6)al kenyl, R, N+ (C6-Cl0)aryl or

(Cl-Co) al kyl ene-R . Mbst preferably R5 is H,

Prefd?abl?gRrg is (HzIhdlbgen KON, (& FLaJ8kel, KEpyCg)alkaayGIR) AHH(Cg-C1p)ary!
C6-ClO0)aryl, 5 (C1-C2)al kyl-(C6-C10)aryl or
or (Cq9Bg)allo) dree-&’ oMqr‘e prEﬁ-:gablyaRlsyer dfadogen, ((RSCeialk-yl
hal ogen, phe (Cl-Co)al kyl, (C2-C6)al ken
(Co- @@@n«m AR tyjr(c( 6510 Mibe. %)alkylmerResré@a Brfyrably, R s

referred RS is hal ogen, neth
relogse o EoinyCaPeaeniy| Csecaoﬁawé NG e Eaptar,
(C1- 5% R Byt R Gapinsssraapet; Bspecy p?/qfsrreﬁr Kags H
halo gﬁelnyi(?v‘aﬁg@%lbg (I&z(agp élﬂ%nylbgfrgﬁ1o)grﬂ P?@nyég)hgferoaryl
Mostﬁs‘ﬁ%&:@@ﬁr??rrté;dqu% I—NT‘% éH m&hg{ %’i@{?h\)’rpymbﬂéﬂfle{hrenyl or

uor o

pyridzhenyl thi enyl or pyrl dyI ‘More preferred RS is H,

al ogen, nethyl, or ethyl, nost preferred R5 is H 15

Exanmlersexfag gre mgiragen Riorar ehioreidyerteiedg, ethyhthyt wiayl, phenyl,
al ky

threnyb;r ngqgw Lrytr%@rvgg(mﬁwaﬁwm N—girrlrne benzyl, 2-propenyl, s-

buten <} tgé(r]oggﬁétgz g %@g 4?%%%Yé%§ g%%tylop(%ferably

hydrdgéBﬁ)fNokqlchI()r@l br@ﬁr))alddy)l meih i Ehg, G&nyl phenyl thienyl or pyridyl

10) h Cl-4 I ®)

MoreRee a5 u ) o e PeIGRRE (el P ERYI oSS (ks K3 & H.
Co6) al kyl ene-C( O NH-(Cl Co6) al kyl

(C1-C6) al kyl ene-C(O) O (C1- CG)aI kyI C(OR

Prefé?é Q% 4% Rgkute ifdePRdéfily Ebabikpther
H-"( C1- al kyl , C(O)N[(Cl Co)al kyl]2, or

H, (CQ(O);;ié]Ilylm) a(ldququEIk)H”eneQC;gRﬁg)mvdloEﬂ{yl together with
the NNatomto which they are attached, forma

(C1-CEmeNE4EarBep)iiejerogydylp (C 250 4)alkylane-{GeC 1p)afdr (Cod
enbodi nent, R6 and R6' are inde endentl of each ot her

Cs)arkqureroe@ama)alkyk (ﬁq éim)ﬁﬂ@d@?% Q) Cs 10)heterocyclyl,

(Cq- (g4)alkylene/ C(% (@é C10)aryl %81 aés)alkylene -C(O)N[(C1-Cpg)alkyl]2, (C1-
Cg)alkylene-C(O)NH-(C1-Cg)alkyl, (C1-Cg)alkylene-C(O)0O-(C1-Cg)alkyl, C(O)R’
C(0)(C1-Cg)alkyl, C(0)O-(C1-Cg)alkyl, C(O)NH-(C1-Cg)alkyl, C(O)N[(C1-Cg)alkyl]2,
or C(O)(C1-Cg)alkylene-R’, or

Rg and Rg', together with the N-atom to which they are attached, form a
(C5-C1g)heterocyclyl group.

In a further preferred embodiment, Rg and Rg' are independently of each other

H, (C1-Cg)alkyl, (C5-Cqp)heterocyclyl, (C3-Cg)cycloalkyl, (Cg-C1p)ary!,
(C1-C4)alkylene-(C3-Cg)cycloalkyl, (C1-Cg)alkylene-(C5-C1g)heterocyclyli,
(C1-Cg)alkylene-(Cg-C1p)aryl, (C1-Cg)alkylene-O-(C1-Cg)alkyl, (C1-Cg)alkylene-
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(Cl-4) al kyl ene- (C3-C8) cycl oal kyl ,
(Cl1-A4) al kyl ene- (C5-C1 o) heterocyclyl, (C1
wo aparisyd ene- (C6- C 10)aryl, (CLl -C6) al kyl ene- BET/€£P2007/011169
1-C6) al kyl, (C 1-C6)al kyl ene WD 2008/ 077556
PCT/ EP2007/ 011169 16 C(O N (C1-C6) al kyl ] 2,
( Cl1- C6) al kyl ene- C( O) N1 ( C1- c8fal kyl, (Cl-C6)al kyl ene-
C(O O (C1-Co)al kyl, C(O O (C1-Co)alkyl,
C(O (C1l-CB)al kyl, C(O (C3-C8)cycl oal kyl,
C(O)N[(D) Nﬂg)ﬂkyﬁﬁ)(ﬁ 1%@b)alﬁg@1éll[®(cll):(\mﬁxel1 lg(é)%aﬂcyl ,G09)-Cpg)alkylene-
) al kyl ene- cycl oa
c<0>@cac13©ea>aw<yl eGéO)Q¢61®6mlkwt 6(@NFa} §5)aII(0)(Ca-Cajeycioalky
C1- C6) al kyl ene- - (C6-Cl0)aryl, or
C(O m&s kyh @(6d fénﬁe)akhyllm €O} Kéy%)elkulep@c(lﬁ?@Cs)cycloalkyl

(C5- 0102 het erocycl yl gr In a nore preferred
C(O)e(ﬁ?uo@B)?éhvlen% G55G4 o)l(l@ffmogx'k??o) (eslL@apiylangat(lprC1o)aryl, or

Re aﬁd '%631 %f?ll k'¥h b (%}%{Wémh%?p@gré a@lachgg forn'1 aI S
CoATBRHIGHE 1 5.0

-C4) al kyl ene- (C5-C 10) heterocyclyl, (Cl1
-C4) al kyl ene- (C6-C 10)aryl, (Cl1 -C6)al kylene-O(C
In a ho@6 pegfeyred gniiodi@Erd,; Rgllsehb(Cq:(Q)slkyl ((Cglegﬁjw:ﬂdqlkyl or
éCl Co6) al kyl ene-C( QO ClOG)aIkI 12, (C
(Cq- 4@53{443@4(6@%)@&@1;3@3 Bros) al kyl , C(O) 0(c1 C6) al kyl ,

Re: IEHof e CoR) & FBINI I (G Oallwé 9aichl, (C5-C1o)any,
(C1- &&égﬁﬂﬁtgé&@g@a@ﬁ@g@ﬁ@w , -@%fl(llg heterocyclyl,

TR MRS 5, ALy M 3508 o LR
C(O)éﬁ;@ﬂ @ %Qg‘)ﬁ%ﬁkal%HQ-C@NE@lﬁggyéWﬁ (€3 Caalkylene-

C(O)o- Cgégbcgﬁgm lt{( Cg gé‘ @%perocym yim‘ Cé)alkvl C(O)(C3-Cg)cycloalkyl,

N Iy kvHy| C -Cg)alkylene-C3-C loalkyl
C(O) M%?k%egge(%s@ﬁ%fhet)grg%c §/C°m1 glalkylene-C3-Cgeycloalkyl,

C(ONC-Cpikiyharieo( (s Mty amydlyl, C(O)(C 1-Co)alkylene-(Cg-Co)an, or
(Cl-A4)al kyl ene-O (Cl-C4) al k Cl-A4) al k%/I ene-
Re agd B\ (ogetier)withkiheg N- atom tow lcht ey are attached, form a
éCl Co6) al kyl ene- C( O NH (Cl1l-C6) al kyl, C(O (C1-C6)al kyl,
(Cs- SOMF(O@YC 9¥UBy | ene- ( C5- C10) het er ocycl yl, or Ré and
R6', together with the NNatomto which they are
attached, forma (C5-Cl10)heterocyclyl group. In a

Ina i@?@(ﬁr?@?fﬁ%&g@b@?ﬁﬁéﬁq R84l @NEg)dRylahd Rg' is

H, (C1-Cg)alkyl, (C3-Cg)cycloalkyl, (Cg-C1p)aryl,(C5-C1p)heterocyclyl,
(C1-Cyg)alkylene-(C3-Cg)cycloalkyl, (C1-C4)alkylene-(C5-C1g)heterocyclyl,
(C1-Cg)alkylene-(Cg-C1p)aryl, (C1-C4)alkylene-O-(C1-Cy)alkyl, (C1-C4)alkylene-
C(O)N[(C1-Cg)alkyl]2, (C1-Cg)alkylene-C(O)NH-(C1-Cg)alkyl, C(O)(C1-Cg)alkyl,
C(0)(C1-Cp)alkylene-(Cs-C1g)heterocyclyl, or

Re and Rg', together with the N-atom to which they are attached, form a
(C5-C1q)heterocyclyl group.

In a further even more preferred embodiment, Rg is H, (C1-Cg)alkyl and Rg' is



WD 2008/ 077556 PCT/ EP2007/011169 17 H, (Cl-C6)al kyl;
(C3-C8)cycioal kyl; (C1
WO gwparisyé ene- (C3- C8) cycloal kyl; 5 (C 1 PCT/EP2007/011169
-C4)alkylene-O-(C 1 -C4)alkyl; (C1
-C4)al kylene-C(ON (C 1-C4)al kyl]2; (C1
- C4) al kyl ene- (C5- C 10) heterodyclyl, or (Cl
-C4)al kyl ene- (C6-C 10)aryl; C(O(C 1-C4)al kyl; 10
C(O(C 1-A4) al kyl ene-(C5-C 10) heterocyclyl; or R6 and
H, R6', together with the NNatomto which they are
attached, forma (C5-C6)heterocyclyl group.
(C1-Pealeflabl y the formed heterocyclyl group is

(Ca-RRIGEHURE: b1 ) the het er ocycl yi group i morphol ino
C1-EfS Gt URBRE 8 R (s arkyl or
DR 13 111 T et
(01_%%5554m55é_@( NE(%}(&%{%%I, or preferably

substitute al kyl . Especially preferred,

(C1—gg)alaﬂ%gfé@b56€?o)ﬂete‘i‘§cﬁdﬁlﬂbkeS for these enbodi nents,
or

are, 1ndependently from each other, 25
(C1-Oyyliogenc-(GBtOyp)andt hyl , propyl, isopropyl,
3-met hyl -butyl, 2-nethyl-propyl, butyl, pentyl,
C(O)8C3;G4)aikiyt;l uor opropyl, 4,4,4-trifluorobutyl or a
substituent selected fromthe group consisting of WO

C(O)t0 04} pattabm e Ermobeteraayehd: 18 G NHO OC * ¢
or Rg and Rg', together with the N-atom to which they are attached, form a

(Cs-Cg)heterocyclyl group.

Preferably the formed heterocyclyl group is morpholino, piperidino, pyrrolidino or

piperazino. More preferably the heterocyclyl group is morphglino or piperazino.

In a most preferred embodiment, Rg is H, (C4-Cg)alkyl and Rg" is H, (C1-Cg)alkyl or
(C3-Cg)cycioalkyl,

In a further most preferred embodiment, Rg is H and Rg' is H, preferably unsubstituted
(C1-Cg)alkyl, or preferably unsubstituted (C3-Cg)cycloalkyl. Especially preferred, Rg
and Rg' are H.

As examples for these embodiments, Rg or Rg” are, independently from each other,
hydrogen, methyl, ethyl, propyl, isopropyl, 3-methyl-butyl, 2-methyl-propyl, butyl,
pentyl, 3,3,3-trifluoropropyl, 4,4,4-trifluorobutyl or a substituent selected from the group

consisting of



OOOH \~~- NHNO NFO F/ S~ 0 05* ** N S
N.NNH S C WO 2008/ 077556 PCT/EP2007/011169 19 ' CF
WQ2@8M77556 O * \ | 0O ONH2 NH2 p NH 2 * * | CPQO/EPDO7/HA1169

NH2 HN NH2 * OH OO0 ---0O JaF

18

o o

N /

o) |o
e S0 Doy T
* * * O/

O H
}-N
HN 0



*NNINy~ I NOFCNcci *50S \' 1 ~/ ~\N

O N S WD 2008/ 077556 PCT/ EP2007/011169 20 ~ N/ NH2
W@R008A7758 * O The asterisk (*) denotes where tPEI/BR29A7/011169

is connected to the NNatom of the amine. 5 Preferably,

R7 is H hal ogen, CN, (Cl- C6)a| kyl, O (C1-C6)al kyl,

(C2-C6) al kenyl, R or

(C1- Co6) al kyl ene- (C3-C8) cycl oaI kyl. More preferred, R7

is H halogen, CN, (Cl-C4)alkyl, O (Cl-C4)alkyl,

(C1-A4) al kenyl , phenyl, cycl opropyl or /

(C5- CG)heteroaryI (Nbst preferably, GR? |s HNquoro

brono, net hyé/Cﬁﬁ hyl , ot hoX % NSRenyT
cycl gp Nt hi enyI N nDst
1y pr ed Q7 i S rCB chl or o,
or M Xy. More par preferred R7 is H

or chloro, nmost particular preferred R7 is H R3is
prNi*ﬂzerany H, haNngn or (Cl-C4)al kyd. Mre preferredy

. R8is H O, t hyl or et hyl I\/b|t rj&erred R8 i
. Prefera \/'L \”/K/\
O

/

0]
F
NH, HN
NH,
*\/I\/OH
0] (@)
0

J@’ < s %
. N-o

CN S
er o

S

Z\
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R, (Cr-C8)al kyl, (C1-C6)alkylene-R, 20

(C2-C6) al kenyl, (C 1-C6)al kyl ene- C( O NH2,
W@ gnsearad kyl ene-C(ONH R,  (Cl -C6)al kyl ene-B{TIER007/011169

H(C 1-C6)al kyl, (Cl -C6)al kylene-C(ON (C

1- C6) al kyl ] 2, 25 (C1- C6) al kyl Ene CCONR]2, (C1

- C6) al kyl ene-C(0O) O (C 1-C8) al WD 2008/ 077556

PCT/ EP2007/ 011169 21 c(O NH—(Cl -C6) al kyl, C(O NHR ,

C(O) NH (C2- C6) al kenyl, C(O-N H (C2-C6)al kynyl, 5
O-NH(Cl C6)a|ky|ene- , )N[(C1C6)alky[]R'
[(C )al kyl T8 )
N6) af kyl ene- E

Cl -Co6)al kyl
O;hiR2|s CI= )akyl
‘ » rss\due at Ieast 0
hydrogen is substltuted by

pry oed th In said a

NH2, NHCH3, N(CH3)2,* CONH2, CO\IHCHS or CC]\I( CH3) 2; "15
or R is a (Cl-C4)al kyl ene bound to the cycl oal kyl
amne, in which the (C1-C4) alkyl ene forms a second

The Qﬁ@ﬁsl{ f‘) ?ie‘fin'oiésewﬁge Y t?(?rﬂi gc?nr%ctt%@ {)h.‘/ of the amine.

oge on a
cycl oaI kyI am ne, a second 4-8 rrerrbered ring; 20

Nb ferably, R2.|
Preferably, R7 is H, haldgen, CN_(C1-Cg)alkyl, O-(C1-Cg)alkyl, (Co-Cg)alkenyl, R’ or

(Cq1-Cpg)alkylene-(C3-Cg)cycloalkyl. More preferred, Ry is'H, halogen, CN,
(C1-Cy)alkyl, O-(C1-Cg4)alkyl, (C1-C4)alkenyl, phenyl, cyclopropyl or
(Cs-Cg)heteroaryl. Most preferably, Ry is H, fluoro, chloro, bromo, methyl, ethyl,
methoxy, phenyl, nitrile, cyclopropyl, thienyl or vinyl, most especially preferred R7 is H,
fiuoro, chloro, methyl or methoxy. More particular preferred R7 is H or chloro, most

particular preferred Ry is H.

Rg is preferably H, halogen or (C1-C4)alkyl. More preferred, Rg is H, Cl, F, methyl or
ethyl. Most preferred Rg is H.

Preferably, Ry is

R,

(C7-Cg)alkyl,

(C1-Cg)alkylene-R’,

(Co-Cg)alkenyl,
(C1-Cg)alkylene-C(O)NHo,
(C1-Cg)alkylene-C(O)NH-R’,
(C1-Cp)alkylene-C(O)NH-(C1-Cg)alkyl,
(C1-Cg)alkylene-C(O)N[(C1-Cg)alkyl]o,
(C1-Cp)alkylene-C(O)N[R']p:
(C1-Cg)alkylene-C(O)O-(C1-Cg)alkyl,
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R, (Cl-C6)al kylene-R , (C2-C6)al kenyl, (C1
-C6)al kylene-C(O N H2, 25 (Ci1-C6)al kylene-C(O NHR ,
W@ anss)raé kyl ene- C(O) NH- ( CL- C6) al kyl,  C( O NHBQI/EP2007/011169

-CB)alkyl, CCONHR, C(O-NH(C1-C6)al kylene-R,

WO 2008/ 077556 PCT/ EP2007/011169 22 or R2 is

(C1-C3) al kyl, provided that 21 said al kyl residue at

| east one hydrogen is substituted by OH, OCH3, COOH,

COOCH3, NH2, NHCH3, N(CH3)2, CONH2, CONHCH3 or
C(O)NBN(CH)@aliyl,or R2 is a (Cl1-C4)al kyl ene bound to the

cycl oal kyl amne, in which the (Cl1-C4) alkylene forns
C(O)NHRcond bond to a different carbon atom of the

cONBEHEANBTYS) el oyt “am ne, & seoond, 4-8 - menber ed
COMGH SRR & 70 o8) al keny!

C(O)('%I)( ') )5#3%5%2 (NEL T- be)lgl (kﬁl C(O) NH- (CL
C<°>“‘F§’cf*“@ée'§<zl Kyl ono-R | 20 or Re 1s a (Gl CH) Al kyl ehe.
C(O)nNpeHLOgdalkhgy cycl oal kyI am ne, in which the (Cl1-C4)
C(0)-(Cq-Cp)alkylene-R’,

C(0)O(C1-Cg)alkylene-R’;

or Ry is (C1-Cg)alkyl, provided that in said alkyl residue at least one hydrogen is
substituted by OH, OCH3, COOH, COOCH3, NHg, NHCH3, N(CH3)2, CONH;,
CONHCH3 or CON(CH3)2:

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

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

and forms, together with carbon atoms of cycloalkyl amine, a second, 4-8 membered

ring;

More preferably, Ry is

R,

(Cq1-Cg)alkylene-R’,

(Co-Cg)alkenyl,
(C1-Cg)alkylene-C(O)NH2,
(Cq-Cg)alkylene-C(O)NH-R’,
(C1-Cg)alkylene-C(O)NH-(C1-Cg)alkyl,
C(O)NH-(C1-Cg)alkyl,

C(O)NHR’,
C(0O)-NH(C1-Cg)alkylene-R’,
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al kyl ene fornms a second bond to a different carbon

atom of the cycloalkyl amne ring and forns, together
WoRMR/0T®sboNn at ons of cycl oal kyl am ne, a secoPCl/EB2087/011169

menbered ring. 25 Even nore preferred R2 is phenyl,

whi ch is unsubstituted or substituted one or two

times by hal ogen, OH, OWe or 28F3; (C3-C8)cycl oal kyl,

which is unsubstituted, or is (C2-C6)alkenyl,

preferably allyl, or R2 is a (Cl-C4)al kyl ene bound to

or thlB e(CH- dﬁéﬂkbN'pr@\ﬂh@@ thatrn &aid Bikyhes{dul §¥kagloné kytmen is
forns a second bond to a different carbon atom of the

substitutédby oM, @THE COOH, IDDITI8S ONASS BIHTH S FRPOBE) ) 1GD6H,,

23 and forns, together with a carbon atom of the

CONticHpar ONERiHpE: a second, 4-8 nenbered ring. R2 nay
be bound to any carbon atom of the ring including the
position where the Iinker 5 group L is bound,

o R Dy DRI ARl e, et

alkylén%lsga' |Sﬁé%'ﬁb°%§§% Sréézh dldgﬂi%n 80}_'&%1 oﬁ"tl% d(/bloafké%mine ring

and forms0togetherwi@kcarbon atoms of the cycloalkyl amine, a second, 4-8

membered ring;

Most preferably, Ry is

R,

(C1-Cp)alkylene-R’,

(Co-Cg)alkenyl,
(C1-Cg)alkylene-C(O)NH-R’,
(C1-Cg)alkylene-C(O)NH-(C1-Cg)alkyl,
C(O)NH-(C1-Cg)alkyl,

C(O)NHR',

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

or Ry is a (C1-Cy)alkylene bound to the cycloalkyl amine, in which the (C1-Cg4)

alkylene forms a second bond to a different carbon atom of the cycloalkyl amine ring
and forms, together with carbon atoms of cycloalkyl amine, a second, 4-8 membered

ring.

Even more preferred Ry is phenyl, which is unsubstituted or substituted one or two
times by halogen, OH, OMe or CF3; (C3-Cg)cycloalkyl, which is unsubstituted, or is
(Co-Cg)alkenyl, preferably allyl,

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

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



*/~\OH 3 WD 2008/ 077556 PCT/ EP2007/011169 24 F * F
-0* FFF - or The asterisk (*) denotes where the
whonwdoisseonnected to the Catom of the ring. BCT/EP2007/011169

Exanpl es for the enbodi nents wherein R2 is a C1-C4

al kyl ene, which creates a second ring systemw th the

cyclic amne, conmprise NNNRN It 6 6 4~L LLLL

NNNN NNN LLLLL Oher exanples are NN NN

6L L L L 10 In a particular enbodi nrent the created
and b, géﬂﬂiﬂwvéh alNafbdn bltdm bf the 6y cIM@ngéhﬁMr{E &b&écond, 4-8

PCT/ EP 007/011169 25 The asterisk (*) denotes the
mempeiedl fig.L. The anino group in the created bicyclic

cycl oal kyl am ne residue is substituted by R6

h

R2 may be bound to any carbon atom of the ring including the position where the linker

5 group L is bound, preferably at the carbon atom where the -NRg,Rg" group is bound.

As examples for these embodiments, Ra is

Cl N H
- D!
* *N‘Y) o~

10 In other Examples R2 is
OH

g XD o o

"S0H *_QF *OCF3 Q



and R6-' residues as defined above in the genera
formula (I). 5 Preferably, nis 1, 2 or 3. Mire
WQe@BeriSed, n is 1 or 2. Mst preferred n i s 1PCT/EP2007/011169

Preferably mis 2, 3 or 4. More preferred mis 3. In a
further enbodinment mis 1, 2, 4 or 5. 10 Preferably r
is O or 1, nore preferred r ?é 0. The linker group L
may be bound to the ring in any position via a ring
carbon atom In a preferred enbodinent, mis 3 and L
is attached toFthe 4-position of the am no

ohexane ring-R6, | NN L 15 (R2) nor L is

to the NSi tion of & am no cycl ohgxane
f( in all -
et’eocheni cal 5 20 I n)anm’especi al erred
L igs attached tpP the 4-positioR t he

ami no cycl ohexane ring. WO 2008/ 077956 ,
PCT/ EP2007/ 011169 26 In another enbodinent, L is
A CH)p. In a further enbodiment of L, L is S(CH2)p,
The Stk HpnotesSo¢reHhphordhisasurineete detobthei Cratomlofithe ring.
NH( CH2) p, N(Cl-C6) al kyl - (CH2) p,
N( C3- C6) cycl oal kyl -(CH2) p, N CO(d - C6) al kyl ] - (CH2) p,

s Dol T ST SRR o anreps it e

secondtiRbiByBteniiith the cyclic amine, comprise
N
! N N N N
L L L L ;L
Y 7
L L L L L

Other examples are
N N N N
L L L

In a particular embodiment the created ring system is

10

D e e e
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5 C6)al kyl -(CH2)p being nore preferred. A preferred
N(Cl-Co)al kyl is N(CL-C4)al kyl, nore preferably NCH3
W@RrOOBICHASH3 Wit h NCH3 being nore preferred. EVRGI/EP2087/011169
preferred L is QCCH2)p, S(CH2)p or NH(CH2)p. Most
preferred L is O, Sor NHwith O being especially
preferred. 10 Preferably p i250, 1, 2, or 3, nore
preferred O or 1, with O being nost preferred; More
preferably, mis 3 and L is 0, Sor NH and is attached
The éélehél@(”ﬂdléﬂét& e nd foeL. am no cycl ohexane ring. 15
In residues R2 to R8 an al kyl or al kylene can
optlonally be substituted one or nore tinmes by

hal ogen. ferabl L Kyl l_ky] [
The SRURPERupTRih ohey Dl SeR BT s AR B b Btlsgd by Re
and RE'GeBidUet d¥defifedsativld inuheddneral faanalaoflze or nore,

e.g. being perfluorinated. Preferably halogen is

fluor. More preferred an al kyl or alkylene |s not

Fweﬂ%%égggq%ﬁEgf”%g#&gFéﬁékgﬁﬁggﬁ$anﬁ can op?lonﬁ ?ﬁ

be substituted one or nore tinmes by a group selected

e BT s T S hrent s 1.2, 40

5 substituted, the nunber of substituents is preferably
" between 1, 2, 3 or 4, nore preferably 1 or 2 with 1
Prefdrablyg is0eor hromerepprefemredd.is Pref erably an al kyl ene or
cycl oal kyl is not substituted. Mre preferably an
al kyl, al kyl ene or cycloal kyl is not substituted.
\ vid £fingRarbéH atom. In a
e B L R P B Y oo 1©
prefeatddyémbatiiyéntnm isr3 apdiLoslatiached tedhe Aposiinn ethe arpino
'qg and R8 are not substituted. WO 2008/ 077556
CYCIOBEXPRPIBS7/ 011169 27 In preferred enbodi nents of the
present invention one or nore or Rl of the groups
contai ned in the conmpounds of forgula (1) can
i ndependently of each other " t he
preferred, nore preferred t préferred
definitions of the gr@st ied above or any one
or sonme of the specifi'cldenotatiBys, which are
conprised by the 5 definitions of e groups and
speci fied above, all conbinations of preferred
definitions, nore preferred or nost preferred and/or

or L ispastaichied tadhe Baresian phihepaminueydehexsne Fiag

R6
N
~ Re,
(R)
. )(\L

in all their stereochemical forms.

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

cyclohexane ring.
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present invention. Also with respect to all preferred
enbodi nents the invention includes the conpounds of
wo b@shorssul a (1) in all stereoi sonmeric forns aPdI/EP2007/011169

m xtures of stereoisoneric fornms in all ratios, and
their pharmaceutically acceptable salts. 10 The term
"*-" in the exenplified subs®Pt uents vi de supra marks
the point where the substituent is attached, which

nmeans, for exanple, for a R3 substituent H * 15 with

In anbthercérﬂﬁddlﬁ%tm;I|§O'§C|‘E)p30ﬁmofuﬁdeoémﬂwuﬁehﬁuf B, L 3 S(CHy)p,
5 (R2n Pb HN L N\ P-6 referred

(O)@ﬁlﬂz)@. Qfe%@zﬁcsl*zipcmmmar embloﬁén%trln-aﬁ Fk(C)‘*z)/méﬁ(& 1Ce)alkyl-

(58 W00 L AR EOTEPE  FTERDRL L8 o o

(Cthﬁaf N@O@L@@Wylene( %@@)Bé@bwlﬂ@‘i\)wﬂh NEI(CHz)p, N(C1-
)al kylene-C(ON HR, (ClL -C6)al kylene-C(ON H (C

)alkqu@lﬂi)mﬁemg (rere Qoptrien. awpﬁe@@mﬂ\{(cﬁcgmlwms/r\q(m -C4)alkyl,
Cl-C6) al kylene-C(ONR ]2
more- m@}%ﬂabw RéElPONBHIE 3@5§@N@§3 being more preferred. Even more

preferred L is O(CHz)p, S(CH2)p or NH(CH,)p. Most preferred L is O, S or NH with O

being especially preferred.
Preferably p is 0, 1, 2, or 3, more preferred O or 1, with 0 being most preferred,

More preferably, mis 3 and L is O, S or NH and is attached to the 4-position of the

amino cyclochexane ring.

In residues R> to Rg an alkyl or alkylene can optionally be substituted one or more

times by halogen. Preferably alkyl or aikylene is substituted one to three times by
halogen selected from chioro or bromo but may be substituted by fluoro once or more,
e.g. being perfluorinated. Preferably halogen is fluor. More preferred an alkyl or

alkylene is not halogenated.

In residues R, Ry, Rs, Rg ,Rg’, R7 and Rg alkyl, alkylene or cycloalkyl can optionally
be substituted one or more times by a group selected independently from OH, OCH3,

COOH, COOCH3, NHo, NHCH3, N(CH3)2, CONHa, CONHCH3 or CON(CH3)2.

If substituted, the number of substituents is preferably between 1, 2, 3 or 4, more
preferably 1 or 2 with 1 being even more preferred. Preferably an alkylene or
cycloalkyl is not substituted. More preferably an alkyl, alkylene or cycloalkyl is not
substituted. Preferably alkyl, alkylene or cycloalkyl in R4, R5, R7 and Rg are not
substituted. In a further embodiment alkyl, alkylene or cycloalkyl in R4, Rs5, Rg, Rg', R7

and Rg are not substituted.



C(ONH(C 1-C8)al kyl, CCONHR, C(O-N
H (C2-C6) al kenyl, 15 C(O -NH (C2-C6) al kynyl
W@L@BONISECL- C6) al kyl ene-R, C(O N (C 1-C6) al kRCT/RP2007/011169
C(ONI(C 1-C8)al kyl]2, C(O-(C1-Co6)al kylene-R, 20
QO AqC 1-C6)al kylene-R ; or R2 is (Cl-C6)alkyl,
provided that in said al kyI 2ési due at | east one
hydrogen is substituted by OH OCH3, COOH, COOCH3,
NH2, NHCH3, N(CH3)2, CONH2, CONHCH3 or CON(CH3)2; 25
In préférr@@ driibédiffelt&aF &iéwi&@ﬁt hventoh @niehsr myed @ﬁhkﬁf the groups
amne, in which the (Cl- al kyl ene forns a second
contaiaged in heacampeends of é&%%(lhpamraﬁeneme@w |0<89|ar%§)|0ther have any of

e SRRt e TR L b WP LG e

ovéQﬁ&an?rﬁE@r Qﬁﬁéﬂiﬂ@%b@&m&@ﬁnoﬁloﬂg wisichlaré abageised by the
Cl- 4) al kyl ene- OR' or s.H halo

5 deflnétlgj_lsgg)tlae; lycpupssarp@, spgcmpd @@9y@6§lgpqmbmq{gnw:g,pre%qeﬂ definitions,

more TGl TR B (SR A e G IR S bBing. 7 spbiset of the

presdritinveriionl Né(fwﬁh(ré“s'pébtlﬁ)dﬂqirefancqcbélyibpdﬁ?ﬁeaﬂsdh&@hvent.n
inclu%gef@ggg{ﬁg%é o %ac%ﬂ%\tupae&) H aIsteré&%én%)riglfléynl'\é and mixtures of

stere%%p%%cgﬂo@\l%gﬂ (;%ﬂlgﬁflcgél g t?Je'ffyéha E&Egﬁéﬁlyé&:%iﬁaﬂe%alts
10 (Cl C6) al kyl ene- C(O)NH-R' (C1- C6) al kyl ene-C(O) N[ ( C1-

The te( f‘%‘{@f%@}%@éé%f @%n%?ﬁéﬁplrg 'marks the point where the

subsfiueht [Batfabradc WhidHilean @r(e@'én%‘lggﬁﬁ?faefk &Yibkdtuent
C(O) N ( Cl- 06) al kyl . (O N[ (Cl- "C8)al kyl T2,
C(O - (Cl-Co)al kyl ene-C3-C8) cycl oal kyi, C(O

*/N\©\
CI

15 withr =0 and and m is 3, a compound of the fermula

Cl
Ra Rs ®) |
HN L N__
P A
_
R
R, Rg

A preferred embodiment is a compound of the formula (I) wherein
20
R4 is H or OH
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15 (C1-C6) al kyi ene- (C5-C 10) heterocyclyl, C(O
(C1-C6) al kyl ene-(C6-Cl0)aryl, or R6 and R6', together
WQRAR/07138 N- at om t o whi ch they are attached, fBCHER2007/011169
(C5-C6) heterocyclyl group. R7 is H, halogen, CN,
(Cl-Co)al kyl, O (C1-Co6)al kyl, (C2-C6)al kenyl or R ;
20 R8 is H, halogen or (Cl-CBBalkyl; ms2,30r4 25 n
is 1l 2o0or 3, and r is 0,1 o0or 2 L is QUCH2)p,
S(CH2) p, NH(CH2)p or N(Cil-C6)al kyl-(CH2)p; and 30 WO
Ro is2008/ 077556 PCT/ EP2007/011169 30 p is O, 1 or 2; and
their stereoisoneric and/or tautoneric forns and/or
R’, their pharnmaceutically acceptable salts. 5 A further
referred enbodi ment is a conpound of the fornmula (1)
(C7 Biln RLis Hor OH 10 R is R,

-Gala!
(C1-‘§é%]&%§€|? : one. ch( 0 N(Hzc2 ??3)1alcg)eglylkyl eﬁg (O NHR ,
o dgRBIE, 7%, 1O (il FRnT
(C1-ChRIRNERS ETORHZ kyny!
(C1-Cg)alkylene-C(O)NH-R,
(C1-Cg)alkylene-C(O)NH-(C1-Cg)alkyl,
(C1-Cg)alkylene-C(O)N[(C1-Cg)alkyll2,
(C1-Cg)alkylene-C(O)N[R']2:
(C1-Cg)alkylene-C(0)0O-(C1-Cg)alkyl,
C(O)NH-(C1-Cg)alky!,
C(O)NHR,
C(0)-NH-(C-Cg)alkenyl,
C(0)-NH-(C2-Cg)alkynyl,
C(O)-NH(C1-Cg)alkylene-R’,
C(O)N[(C1-Cg)alkylR’
C(O)N[(C1-Ceg)alkyll2,
C(0)-(C1-Cg)alkylene-R’,
C(0)O(C1-Cg)alkylene-R’;

or Ry is (C1-Cg)alkyl, provided that in said aikyl residue at least one hydrogen is
substituted by OH, OCH3, COOH, COOCHz3, NH2, NHCH3, N(CH3)2, CONH_,
CONHCH3 or CON(CH3)2:

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

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

and forms, together with carbon atoms of cycloalkyl amine, a second, 4-8 membered

ring;
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C(O-NH(C 1-Co)alkyle ne-R, or R2is (Cl-C3)alkyl,
provided that in said al kyl residue at | east one
WO BoOFEM i s substituted by OH OCH3, COOH, OBCZER007/011169

NH2, NHCH3, N(CH3)2, CONH2, 25 CONHCH3 or CON(CH3) 2;
or RR is a (Cl-C4)al kyl ene bound to the cycl oal kyl
amne, in which the (Cl-C4) 28) kyl ene forns a second
bond to a different carbon atom of the cycl oal kyl
amne ring and fornms, together with carbon atons of

R3 ischichalgkey| ( glOMalkalemeeRhm—Ri—c& MERYered 30 ring; WO
2008/ 077556 CT/ EP2007/ 011169 31 R3 is H, hal ogen or
NHR', wherein R |s defi ned as above; R4 is H,

. hal ogen or (Gl 5 R5 is H (C1-C6)alkyl,
Ra isd 8%@9%@@1%&“ ’yI (CB-C10) aryl ,
(C1-C6) al kyl ene-(C6- C 10)ary| or (C5-C
10) heterocyclyl; R6 and R6' are independently of each

h QN kyeC bt al(Rg-C [, NH-(Cg-C !
s I ), g, O QU (D, iC 10

(C1 %%)@)lKﬁéﬁé?@?é’r(kWJ)arﬁ( ©4-C3 p)betesdyotyl @al kyl ,
O (C5-C10) het erocycl yl

(C1-CEalkyberetT gt Gy )oeterosydsl) cycl oal kyl ,
C(O (C1- ) al kyl ene- (C5-C 10) heterocycl yl or
C(O(C1- CG) al kyl ene--(C6-Cl0)aryl; R7 is H hal ogen,

s oA PR R R GHBIING Eine
(C1-g{3fa1kCH2;§iQﬁ§ao (6 O@Qlklqu _gggwﬂyléﬁelow (éfd%)ﬂkylene-CH[R’]z, (C1-

r1;” 25 or th
Cg)aﬁ@y%rfélC%Q?NHQC(@W@élk&!@ﬂeomiﬂ’))NHwa ((5141153étklyletriEC(O)N[(C1-

phar maceu acceptabl e salt
Cgq)alkyl]2, (C1q C6)alkylene -C(O)N[R’]2, C(O)O-(C1-Cg)alkyl, C(O)(C1-Cg)alkyl,

C(O)(C3-Cg)cycloalkyl, C(O)(Cs-C1p)heterocyclyl, C(O)NH-(C1-Cg)alkyl, C(O)N[(C1-
Cg)alkyllo, C(O)-(C1-Cg)alkylene-C3-Cg)cycloalkyl, C(O)
(C1-Cg)alkyiene-(C5-C1g)heterocyclyl, C(O) (C1-Cg)alkylene-(Cg-C4g)aryl,

or Rg and Rg', together with the N-atom to which they are attached, form a
(C5-Cg)heterocyclyl group.

R7 is H; halogen, CN,_(C1-C6)aIkyI, O-(C1-Cg)alkyl, (C2-Cg)alkenyl or R’;
Rg is H, halogen or (C1-Cg)alkyl,

mis2,3or4

nis 1, 2 or 3, and

ris0,1or2

L is O(CH,)p, S(CH2)p, NH(CH,)p or N(C4-Cg)alkyl-(CH2)p; and
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An especially preferred enbodi nent is a conpound of
the formula (1) wherein 30 RL is Hor OH WO
WQoB8NUAIS56 PCT/ EP2007/ 011169 32 R2 is PCT/EP2007/011169

Cl1- C6) al kyl ene-R, (C2-C6) al kenyl,
(Cl-Co)al kylene-C(ONHR , 5
(C1- C6) al kyl ene- C( O) NH- ( C1- CBPal kyl, C(O NH-(C1
-C6)al kyl, C(ONHR, C(O-N H (C2-Co6)alkynyl,
C(O-NH(Cl-Co)al kylene-R, 10 or R2 is a

p is d, 4lo/&#) al kyl ene bound to the cycloal kyl amine, in
which the (Cl1-C4) alkylene forns a second bond to a
di fferent carbon atom of the cycloal kyl am ne ring

nd forms, t t her Wi . t .
and i oo Bff s Rl PG A ob inedY S afhdoduticatly
accePptab{€Balf®) het eroaryl or NH-phenyl; R4 is H, hal ogen

or (Cl-C4)alkyl; 20 R5 is H, (Cl-C4)alkyl, hal ogen,

(C1-4)al kenyl, (C6-Cl0)aryl, (Cl-C2)alkyl- (C6-C

10)aryl or (C5-C6)heteroaryl; R6 is H,

(C3-C6) cycl oal kyl or (Cil-C4)alkyl; 25 R6'" is H,

A furthe3prsfeencel @rabbgimer(tGd a@rapéuynd of Bk-f6analk(l) wherdh,
(OO0 (C1-Co)al kyl, C(O(C1-Co)alkyl,
C(O (C3-0C6) cycl oal kyl , C(O (C5-C6) heterocyclyl, C(O(C
R1 isng)@L'kyl ene- (C3-C6) cycl oal kyl, C(O (C

)al kyl ene- ( C5- C6) het erocycl yl, or
Ry is
R,
(C1-Cp)alkylene-R’,
(C2-Cg)alkenyl,
(C1-Cg)alkylene-C(O)NHo,
(C1-Cg)alkylene-C(O)NH-R’,
(C4-Cg)alkylene-C(O)NH-(C1-Cg)alkyl,
C(O)NH-(C1-Cg)alkyl,
C(O)NHR’,,
C(O)-NH-(C2-Cg)alkynyl,
C(O)-NH(C4-Cg)alkylene-R’,

or Ry is (C1-C3)alkyl, provided that in said alkyl residue at least one hydrogen is
substituted by OH, OCH3, COOH, COOCH3, NHp, NHCH3, N(CH3)2, CONH,,
CONHCH3 or CON(CH3)2:

or Ry is a (C1-Cg4)alkylene bound to the cycloalkyl amine, in which the (C1-Cy4)

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

and forms, together with carbon atoms of cycloalkyl amine, a second, 4-8 membered

ring;
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C(O (C 1-C3) al kyl ene-phenyl; 30 WD 2008/ 077556
PCT/ EP2007/ 011169 33 R7 is H, hal ogen, CN,

w@ ansoarad kyl , O(Cl-C4)al kyl, (Cl-C4)al kenyl, PCERDPI007/011169
cycl opropyl, (C5-C6)heteroaryl; R8 is H, hal ogen or
(ClC4)aIkyI 5mis 3 nlsl 10 risOorl and L is
0, S or NH 15 or their ster&di someric and/or
tautomeric fornms and/or their pharmaceutically
acceptable salts. In an enbodi nent the present

R3 id Ay Raldgen dreNldRE swherein Rinipalefitedfasf asond;a (1)
selected fromthe group of 20
6- (4- Al l yl -4-am no-cycl ohexyl oxy) - 7- chl or o- 2H i soqui no

jn-1- , .
R4 '%H?Ea!&%g{e)lérig)éﬁ?ﬂ@%ﬂbl ohexyl oxy) - 2Hi soqui nol i n-1

-one (21)
6- (4- am no- 4- benzyl - cycl ohexyl oxy) - 7- chl or o- 2H—i soqui n
Rsg lsPHI tﬁ@ﬁﬁ(y( #AJogen, (Co-C4)alkenyl, SCG C1 rq)aryl -Cg)alkylene-(Cg-
no- 4- phenyl - cycl ohexyl oxy [ or o- 2Hi soqui n

C1 o)alryl ror {€gr@1 §)hieterocyclyl;
(4- Am normret hyl - 4- phenyl - cycl ohexyl oxy) - 7- chl or o- 2H1i
squ|noI|n 1-one (108) 25

Re 28R 54 M2 h RS Hauaw o epChuRey HoBys CatitiBaRGY (€1 g)Glky1, (C1-
Corakyeiethft {’-?@Eé!kxm@ﬁ-‘?g"a“{ﬁe"?‘%?&)% ORES: ORI XN C-
08>°?EB§EWZWE§%®PF§"%@%&M GG GRS B ey broalky

C(O)@CH 42 AyBIKyReTRS- m%; -Chd)Reterdeyclyl or C(O)(C1 -Cg)alkylene—(Cg-C1p)aryl;
nmet hoxy- phenyl cycl ohexyl oxy] - 7- chl or o- 2Hi soqui nol i

n 1- one (112)
R7 is H, halogen, CN, (C1-Cg)alkyl, O(C1-Cg)alkyl, (C2o-Cg)alkenyl or R’;
Rg is H, halogen or (C1-Cg)alkyl;

mis2,3o0r4

nis1, 2or3;

ris0,1or2

and

L is O(CH2)p, S(CHz)p or NH(CHy)p,

pisOorf1,

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

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

R4 is H or OH;
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WD 2008/ 077556 PCT/ EP2007/011169 34
6- [ 4- Am nonet hyl - 4- (4-fl uor o- phenyl) - cycl ohexyl oxy] - 7-

W@ hdosnors2d+ i soqui nol i n-1-one  (113) PCT/EP2007/011169
6- [ 4- Ami nonet hyl - 4- (4- et hoxy- phenyl ) - cycl ohexyl oxy] -7
-chl oro-2Hi soqui nolin-1-one (114) 5
6- [ 4- Ami nonet hyl - 4- (4- met hyl 3ghenyl ) - cycl ohexyl oxy] - 7-
chl oro- 2Hi soqui nol i n-1-one (115)

6- [ 4- Ami nonet hyl - 4- (3, 4- chl or o- phenyl ) - cycl ohexyl oxy] -
Ro is/-chl oro-2H-isoquinolin-1-one (116) or 10

C-[4-(7-Chl oro-isoqui nolin-6-yl oxy)-1-phenyl -cycl ohexy
C1-05T)alk?lbh)é|-la’f,ﬁ ne (120), or their stereoisoneric and/or

tautoneric fornms and/or their pharmaceutically
(Co-Ggratiaraihl e salts thereof. In an enbodi ment the present

invention relates to a conpound of formula (1)
(C1-Gglatkylene-C(O)NHeRI,t he group of

6- (4- Al lyl -4-am no-cycl ohexyl oxy) -4, 7-di met hyl - 2Hi soq
(C1-Goladrylena-CdNHR(G 1-Ca)alkyl,

6-(cis-4-Al1lyl-4-am no-cycl ohexyl oxy)-7-net hyl - 2H 1 soq
C(O)NFET&IEH'IQQ)? (24),

- (i s-4- Am no- 4- cycl opr opyl - cycl ohexyl oxy) - 7- chl oro- 2
C(O)Eﬁﬁoqui nol i n-1-one (41),
C(O)BNHL ExfalRymy1O- 4- cycl opropyl - cycl ohexyl oxy) - 7-chl or o
( )-ZH(F?;q-S?]ano i)nn-l-one (42), 20

C(O)aNK(C Gy YatkatareoR4- cycl opr opyl - cycl ohexyl oxy) - 7- met hyl

-2H i soqui nol i n- 1-one (43),

6- (ci s-1-am no- bi cycl ohexyl - 4-yl oxy) - 7- chl or o- 2H i soqu

i nolin-1san 44 6-(trans-1 o .
or Ry s (115 afindsnekprdod It BS5oioahylaraingsdn whish e -G

= O) e : .
alkylgfeforiP8 second bend to. 8 difersrt sarhon atam of the eycigalkyl amine ring
and formis Ltogeehdrdbith carbon atoms of cycloalkyl amine, a second, 4-8 membered
. 6-[cis-4-am no-4-(3-nmet hoxy-propyl)-cycl ohexyl oxy]-7-c
Mg, hl or o- 2Hi soqui nol i n-1-one 25 (47),

6-[trans- 4-am no-4- ( 3- net hoxy- propyl ) - cycl ohexyl oxy] -7

-chl oro- 2H i soqui nol i n-1-one (48),

6- (trans-4- Benzyl am no- 4- cycl opr opyl - cycl ohexyl oxy) - 7-

R3 isciql, ﬁ%z@?&g&ﬁg%‘érgé’}yﬁ or &I_I—Egﬁen)sl;d'g) ’
R4 is H, halogen or (C4-Cg)alkyl;

Rs is H, (C1-C4)alkyl, halogen, (C1-C4)alkenyl, (Cg-C1p)aryl, (C1-C2)alkyl-
(Cg-C1p)aryl or (C5-Cg)heteroaryl;

Rg is H, (C3-Cg)cycloalkyl or (C1-Cg4)alkyl;

Rg' is H, (C3-Cg)cycloalkyl, (Cq-Cg)alkyl, (C4-C3)alkylene-R’, C(O)O-(C4-Cg)alkyl,
C(0)(C1-Cpg)alkyl, C(O)(C3-Cg)cycloalkyl, C(O)(C5-Cg)heterocyclyl,

C(0)(C1-C3)alkylene-(C3-Cg)cycloalkyl, C(O)(C1-C3)alkylene-(C5-Cg)heterocyclyl, or
C(0O)(C1-Cg)alkylene-phenyl;
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7-chl oro-6-(trans-4-cycl opropyl -4-i sopropyl am no-cycl o
W eoosloosyg - 2H- i soqui nol i n-1-one (50), PCT/EP2007/011169

7-chl oro-6- (4-cycl opropyl - 4- et hyl am no- cycl ohexyl oxy) -
2H i soqui nolin-1-one (51), WD 2008/ 077556
PCT/ EP2007/ 011169 35 33
6-[ ci s-4- Am no- 4- ( 3- hydr oxy- propyl ) - cycl ohexyl oxy]-7-c
hl or o- 2H i soqui nol i n-1-one (54),

R7 istH [lﬁél@@én %ﬂmmgféﬁ)é&yhxd(@fcyzmmwl(m@&)bmvyylmeﬁ}y} 7

- chl oro- 2Hi soqui nol i n-1-one

cycloprdpid, a@ignCgihdteraardi hydr oxy- pr opyI ) cycl ohexyl oxy] -7-c¢
hl or o- 2H i soqui nol i n-1-one (57), 5
6- [ 5- Am no- 5- ( 3- hydr oxy- propyl)-cycl ooctyl oxy] - 7-chl or

. Q5 2H I 60
Rs 'Sg_-"[zlﬁaléﬁgﬁg’l 28 Iéfl‘f’?@{ iy( prZ)pyI ) -cycl ooctyl oxy] - 7-chl or

0-2FL|squ|noI|n 1-one (62),
6- [ 5- Am no- 5- (2, 3-di hydr oxy- propyl )-cycl ooctyl oxy]-7-c
m is &l or o- 2H i soqui nol i n-1-one (64),
6-[ ci s-4- Am no-4- (4-fl uoro-phenyl)-cycl ohexyl oxy] - 7-ch
| or o- 2H i soqui nol i n- 1-one (81),
16- (ci s- 4- Ami no- 4- phenyl - cycl ohexyl oxy) - 7- chl or 0- 2Hi so
qui nolin-1-one (82), 10
6- (trans-4- Am no- 4- phenyl - cycl ohexyl oxy) - 7- chl or o- 2H- i
qU|noIin-1-one (83),
r'soé” ['ci s- 4- Ami no-4- (4-trifluoromet hyl - phenyl)-cycl ohexyl
oxy] - 7- chl oro- 2Hi soqui nol i n-1- one (84),
6-[ci s-4- Am no-4-(4-fl uoro-phenyl)-cycl ohexyl oxy] - 4- be
and nzyl - 7- met hyl - 2Hi soqui nol i n-1- one (85), 15
6- [ ci s-4- Am no- 4- (3, 5-di net hyl - phenyl ) - cycl ohexyl oxy] -
7-chl oro- 2Hi soqui nol i n-1-one (86),
L|Sc§g§Q#$ﬂ4»Am1no 4- (3, 5-di net hyl - phenyl)-cyclohexyloxy]-
7-met hyl’- 2H i soqui nol i n- 1- one _ _ _
or thegr plereoigomeiriend/ertaytemerig &rﬁlm@@/@r theiyehateagawiea]ly
2H i soqui nolin-1-one 20 (88),
acceét_a%ﬂa} gélgsAm no-4- (2, 6-di fl uor o- phenyl ) - cycl ohexyl oxy] -
7-chl oro-2Hi soqui nolin-1-one (89),

In anﬁrﬁé(lt)qimdrer@{tnpq? géﬁgrﬁ m\(q%{tlg_alnggiages gggyéogy) rlldogfef)é}/mufé 2|) selected

#An no- 4- (4-f | uoro- phenyl ) - cycl ohexyl oxy] - 7-me
fromt@rhé é} | soqw nol i n-1-one (91),

6- (4-AIIyI -4-amino-cyclohexyloxy)-7- chloro-2H-isoquinoIin-1-one (20),

nis

6-(4-Allyl-4-amino-cyclohexyloxy)-2H-isoquinolin-1-one (21)
6-(4-amino-4-benzyl-cyclohexyloxy)-7-chloro-2H-isoquinolin-1-one (69)
6-(4-Amino-4-phenyl-cyclohexyloxy)-7-chloro-2H-isoquinolin-1-one (71)
6-(4-Aminomethyl-4-phenyl-cyclohexyloxy)-7-chloro-2H-isoquinolin-1-one (108)
6-[4-Aminomethyl-4-(4-chloro-phenyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one
(109)
6-[4-Aminomethyl-4-(3-chloro-phenyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one
(110)
6-[4-Aminomethyl-4-(3-methyl-phenyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one
(111)
6-[4-Aminomethyl-4-(3,4-dimethoxy-phenyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-
one (112)
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6-[cis-4-Am no-4-(2,6-d
i fluoro-phenyl)-cycl ohexyl oxy] - 4- benzyl - 7- met hyl -
w0 2@g0771366 i n- 1- one (92), PCT/EP2007/011169
6-[ci s-4- Am no-4-(2, 4-difl uoro-phenyl)-cycl ohexyl oxy] -
7-met hyl - 2Hi soqui nol i n-1-one (93), 30
6- [ ci s- 4- Ami no- 4- (2-fl uor o- pRényl ) - cycl ohexyl oxy] - 7-ch
| or o- 2H i soqui nol i n-1-one (94),
6-[ci s-4- Am no-4-(2-fl uoro-phenyl)-cycl ohexyl oxy] -7-ne

YA lin-1
6-[4 APHC%T@OE%% gﬁ/ﬂglﬁﬂil%%bf%ﬁée%ec)(c%iexymywoﬁﬂﬂﬁa 2HGsoquinolin-i-one

(113)%- [ ci s- 4- Ami no- 4- (3, 5- di et hyl - phenyl ) - cycl ohexyl oxy] -

chl or S PP
o AR SRR RSB e Bl lorg it pogpinoin-one
(114)squ| noI i n-1-one (103),
R, 5R) - 6- Am no- bi cycl o 2-yl oxy % nmet hy|,
6-[4-A mlpcprg@tjwl—ﬁo(ﬂ,—mel..mp@epybgycloh@xy!oxy] -7-Chloro-2H- |soqumo|in -1-one
(115) -( (1R, 5R) - 6- Am no- bi cycl o[ 3. 3.
1] non- 2-yl oxy) - 4- benzyl - 7- met hyl - 2H i soqui nolin ] non-2

6-[4-AdiRometHi-d4B3Mrchiproiphenlyh [ clb gyt 7-chloro-2H-isoquinolin-1-one
yl oxy) - 7-chl oro-2Hisoquinolin-1 -one (106),

(116)6 {[ (3-endo) - 3- ani nobi cycl of 3. 3. 1] non- 9-yl ] oxy} - 7- chl o

or roi soqui nolin-1(2H) -one (126),

6- {[ (3- Ex0) - 3-am nobi cycl 0[ 3. 3. 1

C-[4-Im1ﬂc§koylbgquiy|})li -6eyibry)el WiyhoYdlohaXﬂWﬁnda@Mﬁ 12000
6- 3-En

or thels 180 PTH N T (BT E08 ot PRA/A 35T BRarmegaijeally

acce?fab@b {égﬁé%ﬂg,lg@f 8-anti)-3-am nobi cycl o[ 3.2.1
oct - 8-yl Joxy}-7-chl oroi soqui nol i n-1(2H)-one (134),

or their stereoi sorrerl c and/or tautoneric forns and/or

o B TR o AT GBIG ok 4 P 1) ot

frommﬁ@?mpﬂgf enbodl mants whi ch contain preferred, nore
erred, nost preferred or exenplary definitions of

6-(4- AﬂWp‘baijO cyelobedyingy -, 7rﬁ@n¢thvbalrlrl§mwaﬁl@ -drond ) or

6- C'%éf’%'%{lfr 3 rrﬁzgwﬁ%%?’n t@f err eﬁyl?H 3 l‘lﬁ@n@{ @{)ﬁél @d%d

6- (c@-hcwmlrm-4aiwldmepydrcycmhm<yufxyoﬂecrﬁpm2FHsoqimnohraﬂl-@rms 41,
which are conprised by its

/
6-(trajjsediamieg- Aaréwgprqubawlﬁaﬁxﬂgx{é)%t&bﬁaﬁa@ ﬁ%&m'«nn oqe (42),
6-(trdHSIRS G 0 3L EPEIBp RSpyI-By bibREkyIbRY)ER-methyl-2H-isoquinolin-1-one (43),

6-(cis-1-amino-bicyclohexyl-4-yloxy)-7-chloro-2H-isoquinolin-1-one (44),
6-(trans-1-amino-bicyclohexyl-4-yloxy)-7-chloro-2H-isoquinolin-1-one (45),
6-(5-allyl-5-amino-cyclooctyloxy)-7-chloro-2H-isoquinolin-1-one (46),
6-[cis-4-amino-4-(3-methoxy-propyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one
(47),
6-[trans-4-amino-4-(3-methoxy-propyl)-cyclohexyloxyl-7-chloro-2H-isoquinolin-1-one
(48),
6-(trans-4-Benzylamino-4-cyclopropyl-cyclohexyloxy)-7-chloro-2H-isoquinolin-1-one
(49), |
7-chloro-6-(trans-4-cyclopropyl-4-isopropylamino-cyclohexyloxy)-2H-isoquinolin-1-one
(50),

7-chloro-6-(4-cyclopropyl-4-ethylamino-cyclohexyloxy)-2H-isoquinolin-1-one (51),
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453\V\6 2N/ / 7 2518 Al references to

"conmpound(s) of formula (1)" hereinafter refer to
w@eopouissd s) of the formula (1), (I1) (111), ¥CIT/EPY007/011169

and (1V) as described above, and their

phar maceuti cal ly WO 2008/ 077556 PCT/ EP2007/011169 37

acceptable salts, and/or to BAeir stereoisoneric

forms, polynorphs and sol vates. Physiologically

functional derivatives as described herein are also

6-[cis-AAHMRY4-(3 AVRFSBLE Py N Jdoi#.@@ﬁﬁ@yzmcﬁ'uléﬂi D8- l%qumohn 1-one (54),

conpounds "of “the formil’a’(l) mean th their organi c
6-[tramsed-anonodn(3chydioxy- paepyj)aswlpbeuylonyl%ﬁhw@&m&qumolm -1-one
Phar maceutical Sciences (17th edition, page 1418
(55), (1985)). Because of the physical and cherri cal
6-[4- é.hﬁta hicpys- amdrdiyepr@@wmw|dnexymxﬂ-¢rm@z@ -2H- |g¢qmﬁo|fmﬁ -one (57),
ifa’to sodium potassiu

aci d oups inter a
6-{5-Aating- 6r(1%ahwﬁamn¢muh eyaloactyjox Erasibie- 21 ispauinoliny-one (60),
o-15-RitioX R G epRidglb ek 2oniof2f foffirbin-1-one (62),
6- [S-Aﬁfilrﬁb 5f(l2t31)23it?d'ré@ﬁpﬁbp@Ql—Gycld&thdﬂoﬂahWerH—fisdhumolm 1-one (64),

furic aci horic acid or_ of carboxyllc aci
6- [01804 /HUIﬂOo‘ﬂn(é fbl@r@@henvlarpyglfaaﬁtsvlexxlsﬁwa?fe H¥qcaaolin-1-one (81),
C'%%}@Eﬁsuﬂ’?‘ X 8288'%@'&@3578% %?ﬁelssoqw ollgt1eg,ne (82),

6- (tra‘nsmamamas-4 ﬁabayle@/clcgiexvmm-ésch|ar0§2HsnabQB|nofmeﬂmbmm(83)
of natural bases or arb

6-{cispATBIN A RO B R YDA e R 0t 25-ippginolin-1-

one@ ?Tpounds of the formula (1) which are 15 capabl e of

al't formation, including their stereoisoneric forms,

6-[cig-ddtanino-4¢4-fiuora-phanyicyclohewylopgl-4-denzyké-reethybaHedsoquinolin-1-
f . the formula (I) formstable alkali netal, alkaline

cne @Q bth netal or optionally substituted ammmonium salts

6-[cisdIAmPRS4 43 @@lﬁﬁﬁhﬁl -ShEHY RSy cl bty SchieAs-DPPRbEinolin-1-one

bi carbonat'es, al cohol atés and amipni'a or organic
(86),bases, for exanpl e trimethyl- or triethylam ne,

6-{ci§-%gﬁg?r\|§g%}(§gfrdl é 0| a aﬁ‘f%@ﬁe&é{l%&]ﬁ?&%&@ﬂlﬁﬁé}?&inolin-1-one

(87),1 ysine, ornithine or ar gi ni ne. \Where the conpounds of
the formula (1) have basic groups, stable acid

6-[cisafdiminend<$3i4-difluare-ahewyl)- 5&39%&%\6 -fwebleredtbifgquinolin-1-one

(88) aci ds. Suitable pharmaceutically acceptable acid
'addition salts of the conpounds of the invention are
6-[cisalAmirnd-44(2 @-diflabm-phénid)-syclbhasylbyylr behloooi2H-isoquinolin-1-one

(89),
6-[cis-4-Amino-4-(2,6-difluoro-phenyl)-cyclohexyloxy]-7-methyl-2H-isoquinolin-1-one
(90),

6-[cis-4-Amino-4-(4-fluoro-phenyl)-cyclohexyloxy]-7-methyl-2H-isoquinolin-1-one (91),
6-[cis-4-Amino-4-(2,6-difluoro-phenyl)-cyclohexyloxy]-4-benzyl-7-methyl-2H-
isoquinolin-1-one (92),
6-[cis-4-Amino-4-(2,4-difluoro-phenyl)-cyclohexyloxyl-7-methyl-2H-isoquinolin-1-one
(93),

6-[cis-4-Amino-4-(2-fluoro-phenyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one (94),
6-[cis-4-Amino-4-(2-fluoro-phenyl)-cyclohexyloxy]-7-methyl-2H-isoquinolin-1-one (95),
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acid, hydrobrom c, phosphoric, netaphosphoric, nitric
and sul furic acid, and of organic 25 acids such as,
wo ooosexBapl e, acetic acid, benzenesul fonic, bePZDER2007/011169

citric, ethanesulfonic, fumaric, gluconic, glycolic,

isethionic, lactic, |lactobionic, maleic, malic,

met hanesul foni ¢, succinic, p36ol uenesul fonic and

tartaric acid. The hydrochloride salt is a prefered

salt. 30 Salts with a pharmaceutically unacceptabl e
6- [CIsamJAeﬂm%ua;Jcs 6%|ﬁah¥|eawﬁ@)|)%ycléﬁéﬁxd&@ﬁ]qagﬂbﬁi QHLlPslSQM\ln@ﬂn 1-one

bel ong within the TrameworK of the i'nvention as useful
(96), WD 2008/ 077556 PCT/ EP2007/ 011169 38 internedi ates for

o (185 SRRl R S3poR0 P R EBBI AR ore (109

6- ’(1R‘ER)96-¢(m1n% blaYMb .8 1"&Hﬂ21ﬁ@iy)oﬂﬁﬁ1etﬂﬂezm%dquu.ohn 1 -cne (104),
unciional’ derivative" used

si ol ogi cal
6-((1 Re&ﬂtye)r@ Afﬁln@r@dCECIQH’y% iy 2odexw-4-beezt eﬁ’QiBY'rZ)‘ét‘$W'n0l'“ 1-one
(105)01‘ a conmpound of the fornmula (1) of the invention, for
exanpl e an N-oxi de, which on admnistration to a

6-(4- Aﬂfm‘i@bummz 2s2]ote ymwm ehlofo- 2hisli$bqwrs>hab1 -ene 106y, m
or indirectly) conpound of .the formula

6- {[(3oen@m) %r@tmioeblcue'p%éﬂdmn@nﬂm} -1~ qmowtawg’r &(aahwoge (126),
{3 RE RSP RYERS o1 ok 5GP e Baflinb R 1(2H)-one (131),
-{[(SEEadvjaesyn)FB Hmuﬁ]xlaudyvcle[B 211]oct@gliloxypivachtordeduindBed (2H)-one
57-61. Such prodrugs can be netabolized in vivo
(133)t 8ra conpound of the invention. These prodrugs nay
6-{((3-8RA5 8L i ?Snﬁﬁé i¥eifs. 24y oct-’b5y|]rcks@?17n&m6¥m9 lmﬁbﬁﬁ 4%2H)-one
to conp formul a he formof their
(134)st er eoi sorrerl c forrrs whi ch i ncI ude racemates, racemc
ur es ure mers and di ast and ..
or thely JletpeRorRe ISR A BrEs (e BrdRnheR BBRTaR igpy
acceplable §§|It§fhér@01\/al‘l ous pol ynorphous fornms, for 20
exanpl e as anor phous and crystalline polynDrphous
forms. Al polynorphous forms of the conmpounds of the

As mi,jleﬂ\é/egrﬁwéga é‘l?% L?%h%“ @Jlédﬂ h Lhtvﬁgﬁ}égéggfél%fﬁg&{éémg Wngﬁ‘ contain

prefefridd, esdre p?éfei’télﬁtrhtbs;tqj”r‘eﬂarfa}/ooemtﬁpmy deﬁhﬂbn@ﬁﬁeompounds
t he conpounds of the fornul a , they may all

accofciag fe HifelVEption, QoRmMrAer a"w&\tfée er@g& %%Ban%éﬁb/r?é its
prefeftlll, Rore! FHERUH&R MOt gtbfdrff O finitions specified above or any one or

some of the specific denotations which are comprised by its definitions and are

specified above.

Isoquinoline substitution pattern is numbered according to [UPAC rules:

4 5
N 7
) S
1 8

All references to “compound(s) of formula (I)” hereinafter refer to compound(s) of the

formula (1), (1) (1), (1) and (IV) as described above, and their pharmaceutically
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The terms (Cl-C2)al kyl, (Cl-C4)alkyl, (C1l-Co6)alkyl,
(C1-C8)al kyl and the correspospondi ng al kyl ene

W@ awsnTseent s are understood as a hydrocar bon PEFERR#87/011169
30 which can be linear, i.e. straight-chain, or
branched and has 1, 2, 3, 4, 5, 6, 7 or 8 carbon
atons, respectively. This al 88 applies if an alkyl
group occurs as a substituent on another group, for
exanpl e in an al koxy group (0-alkyl), S-alkyl or a

accept@bfélséﬂ@ 2106 thek sREFEOIBANSYTE fblﬂn’sfiﬂolyﬁ%rphs and solvates.
) al kﬁgyene O, an_ al koxycar bonéw% oup or an

Physm%wlaa fungtiong. derivatives as stesayi SHPIDIATS Ae@ INBiMdsd.,
- ethyl, propyl, butyl, pentyl or hexyl, the n-isoners
of aII these groups, isopropyl, isobutyl

Phar&vﬁé@hh&é!@lﬁweptatﬂél@eﬁésdf cohﬁmmfm%)df the formutla (1) mean both their
2, i met hyl 2- net hyl pentyl, 3- rret hyl penty

orgamgaﬁ@wprgms@{q 9% depefibe m §<pnuﬁgtp@r5t B@rﬁweut;&ak§p'ences

0 f
(7050 S TR Bl o 43 S38 AR sy an
the sblubdity, rp&éﬁm‘enee (13 glpenffbmmmlwgredps ixtenplia$o ebdium, potassium,

calc@%%gegl%ﬁ%@@%tﬁ g;eo chor ae(rlgrgf\:y':% %smagwoc{;égl@ to salts of
maleft 4! RFYr E%bl& e&cgfg’rgn\g%ﬂf %5!35 Ban, &hairit d8d methgl Lbfonlc acid,

strai ght-chain or ed and conprises 2 to 6
hydrcmrrbaxmc aaid, balfgic akcigephbiosghormnadithor ofi sarbdxyligabidsior sulfonic acids,

for e’%’ﬁ%@p%?]s}"? ro?ﬁcﬁfﬂp% ﬁrd r%ﬁ%%g%ﬂ, %hggérpﬁtéﬁ%lﬂpﬁgg X
meth%h%&lmﬂaté’s kéﬂe%‘&é% ladtdtBs natektfstfamdrate®; Afxaryg! glﬁl;conates, and

- pent adi enyl The doubl e bond may where possi
salts M‘ammh @cidsoof Haturakbvasas oncarppsylictids.eT e pERPatajon of

o35 e B SNl B U AR e

capable @i <HIf foeation, |ﬂblu*dir€g1ﬂfé$rdst@l‘ébl§@ﬁ’§flc e tél@eﬁplace in a manner
carbon atons and have end| ng on the chajn

knowp Rer ge. tﬁh%@%@%@@ of the é’k@h‘fﬁ ) faspmstaple a'@bl"ﬁ?ﬁﬁlka“ne earth
metaﬁgﬁ égﬁ%ﬁyiy bbsB{LﬁQ rh))r' éﬂ%’ Wlﬁ‘lrﬁ(é ic F%e{i% elJSh as

er na &rm nal
hydreaes, cfdrbl@matesChlbarbhndtes;rmcchiolamicanc{ mnﬁmjlamlomgdalkmlbases, for

examlggrl%e?ﬁyﬁggrytglgi@ﬁ{%% qpr?u %%fcﬁ%tg &a?ﬁiné’or?ﬁet%’anolamine
trom%ﬁcﬂ@ﬂe‘@e b?é’ i€l ﬁBt ids, %Fé%lﬁ%%%e%m.m% ¥t argznlne Where

can sti't ut r contain
the compuundsamftlks foinmﬂat(l) rimvedaas;a,: gump,sy statie geidladdition lsalts can also

be pr{g&%&%a | ?W $€o$1u.?a@fe p arm Slegtrl]c?a)fl r%lcegﬁla%lg Scid addition salts
of the compounds of the invention are salts of inorganic acids such as hydrochloric
acid, hydrobromic, phosphoric, metaphosphoric, nitric and sulfuric acid, and of organic
acids such as, for example, acetic acid, benzenesulfonic, benzoic, citric,
ethanesulfonic, fumaric, gluconic, glycolic, isethionic, lactic, lactobionic, maleic, malic,
methanesulfonic, succinic, p-toluenesulfonic and tartaric acid. The hydrochloride salt is

a prefered salt.

Salts with a pharmaceutically unacceptable anion such as, for example,

trifluoroacetate likewise belong within the framework of the invention as useful
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atom A (C6-Cl0)aryl group neans an aromatic ring or a
ring systemwhich conprises two aronatic rings which
WQe@WsPHised or ot herwi se |inked, for exanple a PEEERI007/011169
napht hyl, 30 bi phenyl, tetrahydronaphthyl, al pha- or
beta-tetral on-, indanyl- or indan-1-on-yl group. A
preferred (C6-Cl10)aryl group38s phenyl. WD 2008/ 077556
PCT/ EP2007/ 011169 40 A (C5-C10) heterocyclyl group
means a nono- or bicyclic ring systemin which one or
interrﬁ@& Rité2fdRe %?é}f@raﬁ@ﬁ‘ ob%uhﬁé‘ét?&?gf @blar%&élﬁn@aﬂ@ hBceptable salts
et eroat onms such fo exanmpl e 1, or 3 nitrogen
and/ertfonsse in oonmeoawﬁw, é@rmmmeon Vitras Lapfmr:amraﬂrs or
conbi nations of different hetero atons. The
het erocycl yl residues can be bound at any 5 positions,
The t%% “Eh?éfmd@|é§!|ytf|]ﬁcticrﬁﬂ%ﬂthQWe”Z:sl%@SHér‘eWseférSO@Sar’(y on,
posi tion osition, 6- position, osition or

physsﬂcpm@cpltyi tolerat mtw@tcﬁraa@qrepyun@pétn% I3 &) pf §he invention, for

exanfﬁrlé() 8 Ig ghc% W@ipﬁr ;ﬁﬁ@% az%aﬁ%gfé\ﬁtﬁpagrfoﬂ Q(ample a
humdrls 4B1E X6 edren Qﬂlséﬂtlybrgh@tébtlymel dmlﬁpc&md f the formula (1) or an active

azoci nyl, benzi m dazolyl, 10 benzofuryl,
metabelitedhBresfol i nyl , benzot hi enyl, benzot hi ophenyl ,
benzoxazol yl , benzthiazolyl, benztriazolyl,

benzt etrazol yl, benzi soxazol yl, benzi sothi azol yl,
Phystsogiaalid) &Inctléadrl-dmr\mzek yriclude phorugy lof tHeicamyplounds of the

T I TR
57- 632?%&9? cg]' g@é’ ka ‘He%@{%tﬂﬂlked il ORBNYH SpBAhH B khe invention.

di t iazin
Thesai mdrlxgmmaVZh@nbiaNeeth%QtMMcan furyl, 15
furazanyl, hononorpholinyl, honopiperazinyl,
i m dazolidinyl, imdazolinyl, imdazolyl, 1
The |Hvéﬁf?&¥ Félﬁies tb'&)%;bdl)ﬂds b fbmh gl (1) ih Beldm of their
H 1 ndol %;1 i sobenzofuranyl, isochromanyl,
ryls,

steraomnmeraz wihéghi lﬂ@&damcem%eﬁ MaeeyIc mlggtﬁﬁ Pdire @pantiomers
benzi m dazgl |yl i soxazol yl
and ﬁgl'ﬁ %‘Fmﬁ{ﬁ ”%Qﬂiﬁ*t“ﬁ%? r%éf) oct ahydr oi soqui nol i nyl ,

oxadi azol yl, 1,2, 3- oxadlazolyl 1, 2, 4- oxadi azol yl ,
1,2, 5- oxadlazolyl 1,3, 4- oxadlazolyl oxazol i di nyl, 20
The egmpeupds o&ﬂ@zlove@ﬁwmay@w @it Hyvarlwfeﬁalrymﬁrpmwforms for

exanﬁﬂg nal%rg I‘HHon Ian Q%IH@’ é@ynﬁﬁ%éqfﬁﬁisn)ﬁﬂ polymorphous forms

enoxa ||ny ova| n azi nyl
of th@lcbﬁfpamnd;lof thma p%mdbn)ﬂelongowdhlnrly\b frarhewbdk of/the invention and are
yn yrazi nyl, pyroazolidi nyl,
afur@wé\?eﬁph%t ri‘f%ﬂi W1, pyridazinyl, pyridonyl,
pyri dooxazol es, pyri doi m dazol es, pyridothi azol es,
pyridinyl, pyridyl, pyrimdinyl, pyrrolidinyl,
If radigals o isnbhtituéhtspynaycdc;zhr moye fthdry bnce & the egrpouhds phthe formula

i, t%{/ may all, independently of one another, have the stated meaning and be

identical or different.

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

on another group, for example in an alkoxy group (O-alkyl), S-alkyl or a -O(C1-
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25 tetrahydroi soqui nolinyl, tetrahydroquinolinyl,
6H 1, 2, 5-t hi adazi nyl, thiazolyl, 1,2,3- thiadiazolyl,
WQ 208471586 adi azol yl, 1, 2, 5-thi adi azol yl PCT/EP2007/011169
1,3,4-thiadiazolyl, thienyl, triazolyl, tetrazolyl
and xant henyl. Pyridyl stands both for 2-, 3- and
4-pyridyl. Thienyl stands b&®h for 2- and 3-thienyl.
Furyl stands both for 2- and 3-furyl. Also included
are the corresponding N oxides of these conpounds,
Cg)alk9lenexonealkéxyeatbdny! grouprorkmayiail gro@®. Examples of aikyl
6) Szbst itutions in (CS-)Clllgg;)hgt erocyﬂgl yl residues can
groupcatd methyll r ety prapyl, batyhpentyl @n henxyl, o ansamnens of MDthese
2008/ 077556 PCT/ EP2007/011169 41 Preferr anpl es
GrouRs, RABSOBoRRBLMN LR Y BBA aReTty) CespRAD b metylbutyl, 2-
el 3- b&he r SAObY IRl drt¥ttpentyl. Alkyl or
methgg(/a%bg%f,i:%mé“tﬁ?lbg}\ | ¥bhe BT S0 Iylié@ﬁ bltm)ﬂ r! ﬁe,ny y

di ny erazi nyl, plpe I nyl,” thien
alkyldrengafupsyay euf nof oinehwiseestateriot be hadepeandted onge.ormore, e.g.

alkyl %rgaec;pg %Sga%gﬁ?%%a%ﬁéséﬁ%%@%*a% QE():(Sa_mples of halogenated alkyl
B RLNRIECPOCHY lIOOFUSE AT 8r LoSEPshsloit ed or, if
grouéwtrst a?ed ot er\ﬁyse, §ubstF?’f ut edqoﬁg%r nore tines,
preferably one to three tinmes, by suitable groups
i ndependent|ly sel ected from hal ogen, CN

The @(@(%ﬁ@gb@)l@pyymgan@(@ergg;a@;g,eﬂd,uw 'cal\lgso'n chain is

strai%gﬁ%6 l?al kélgt’_i ﬁ%g%& % @@rslgéu( gtwgg“nh(%vel,%epend ing
on th%%haggeﬁg%: Ego%zjggx%@%y l‘fdr' SfnpiGinyl, 1-propenyl, 2-propenyl

(= allyk;12-66} ey, y3-boteny], (meathylad-kytdry), 3-rehyiad-butanyy, 3-hexenyl or 1,3-

pentéq%.ﬁﬁ? %‘%%@éﬂ%‘%é}n %{%@W&i&%ﬁﬂg@ﬁg% g’? aér@’r!tation. The
doubRBohd @bkt ibrnSt dkd t<emigaky! ; SO (CL- C6) al kyl,

S02- (Cl- Ce) al kyl, S02- N=CH N[ ( C1- C6) al kyl ]2, 15
C(NH) (NH2), NH2, NH (Cl-C8)al kyl, N (CL1-GCs)alkyl]2,

(Co- -é%?wl(@%e% é?ébﬂirm%ﬁ%l%%o%%rb%’chain is straight-chain
or br%%@ﬁ%@%%ﬁt %Fé@dn atdfsland have, depending con the chain

length( be(ZGt)rip:ddydlmdS(,Gl)(b}(éiﬁ]p@ﬁ)emy{?yl,jl-propynyl, 2-propynyl (=I propargyl) or
N( C1- -C(O -NH (C1-C6 20. - C10 :
2-butyb. BEPATRIA Al ey SOy TR Rkl oty

Halogen means fluoro, chloro, bromo or iodo.

(C3-Cg)cycloalkyl groups are cyclic alkyl groups containing 3, 4, 5, 6, 7 or 8 ring
carbon atoms like cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or cyclooctyl, which
can also be substituted and/or contain 1 or 2 double bounds (unsaturated cycloalkyl
groups) like, for example, cyclopentenyl or cyclohexenyl can be bonded via any carbon

atom.

A (Cg-C1p)aryl group means an aromatic ring or a ring system which comprises two
aromatic rings which are fused or otherwise linked, for example a phenyl, naphthyl,
biphenyl, tetrahydronaphthyl, alpha- or beta-tetralon-, indanyl- or indan-1-on-yl group.
A preferred (Cg-Cqq)aryl group is phenyl.
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O (C1-C6) al kyl ene- (C6-Cl10)aryl, (C5-C 10)heterocyclyl,
(C1-C6) al kyl ene- (C5-C 10) het erocycl yl
w@q08177369 al kyl ene- (C5- C 10) heterocycl yl,  wheP&l/EP200E011169
(C6-Cl0)aryl or (Co5-C 10) heterocyclyl may be
substituted one to 3 ti rres NG% a group independently
sel ected from hal ogen, CN, O (C1-Co)alkyl,
(C1 25 C6)al kyl, NH2, NH(Cl Co) al kyl ,
N[ (C1- C6) al kyI]2 S2CH3, COOH, C(O O (Cl- C6)al kyl,

A C%@*I Vel frésid eiearie- 4 Florfdh )arIbigifclic ring system in which one or
( 01}626) al kyl ene- OF{ECG Cl0) aryl, ooy 95y

moreQRdrodn @grakaandre rdplacedL By anplqreonomleetermatoms such as, for
(C6-Cl0)aryl is vicinally substituted

exarrml% ¢1201) anipoeneatemsy @ %m@f%‘yatsf@ 81y HensHifwiomier
comﬁlﬁatflcﬂ{:ir@pdl ?fb%g ﬁe o) étBTQsh?h et k yewtﬁ%ﬁ% &Y 88'bound at any

atons are a
positidumss fortexantsie @n He Epﬁﬁt@ﬁ Wsmﬁ/ BRasxt) ¥ipesitiod,25-position, 6-

o7 e B A S LB o BB g Y Pt -

netergRY AIBYATT (8 SasEErPra @?@%h@ﬂ?@?@?&eﬂ) al kyl
5 O phenyl, phenyl, C(O O(Cl Co6) al kyl C(O) OH,

&E (C1- C4) al kyl, hal ogen, NQO2, SOZNHZ
Suit (Q@Q@ygtqzwyclgmowmqlmﬂq @qnqmylap@plpgl benZ|m|dazo|yI

benzg&?%)aggémgé qny?/(bgfz%l%pﬂytpcé@%pt&|ophenz/la‘)eXszazolyl

I 1p
benzﬁf %ﬂ/l( ?ﬂ}a?%)gy d(e(??lzt&%%ﬁky Hg&%oly(ls%%%&hlazolyl
carbaxttdyle#taHt¢wb@ﬂﬁy(:]:aﬂ:)cﬂ|nyl fmaynybeqmmaztdheyl sublipylygédquinolizinyl,
qdn%ﬁin@igﬁ?@%%@b&h@%apﬁ@E rePré% llé@rceglj%q-éﬁnyl cinnolinyl,
deca(w%ro%%cﬂr |, 2Pt 6611 66)- éltllﬁéhmg i@ﬂd}bﬂIrMLZ 3 t&@anhyRRofuran, furyl,

vi ci nal ysubstltute | ene- O group
furazangt, é@wmna:mﬁwbbomwme@zmyl ﬂ@ﬂd‘ﬁ?@“ﬁitﬂ)’ét"ﬂi@a Zginw, lmldacolﬂ

1H|rtk%§:é>lyé ngrp)admg'é%ﬁ?ltﬁm? 18@?% ﬁpﬁq . Bochromanyl,

|somB§h§lQB"*sm@ﬂ)hrﬂh%b&hdolﬁ holi tﬁ(r@)m(o@]zo@tﬁ)) addtbﬂbzoly
especially 15 N C(10)-(C1-C4)al k
lsoxa;mécmrmo wb)nae%wr@ml Qgt@hy@@)%q%wo|@yb@éﬁarazylyl 1.2,3-

oxadgz%ﬁ,_oﬁia-l &%}la% é|c1|k%1|5| W%@’ﬂl, ¥ Wﬁile@: ofyl, oxazolidinyl,

oxazoBR- d)@lzoﬁélhgl loytimdgingic p&bhantﬁ@iﬂhﬂl@tmna%@ﬁro@ﬁﬁ; pbenazinyl,

PhengbaRIBGHAREN ORIy b B ERO RO BEIPIA7. pRer7InY BiRgudiny!,

proibEG AT AR DFEEAR,  Poing Rty izl
pyridazinyd -pposionyh pyhidooxazoles, ewnddlmldhzales pyrldothlazoles pyridinyl,
pyridyl, pyrimidinyl, pyrrolidinyl, pyrrolinyl, 2H-pyrrolyl, pyrrolyl, tetrahydrofuranyl,
tetrahydroisoquinolinyl, tetrahydroquinolinyl, 6H-1,2,5-thiadazinyl, thiazolyl, 1,2,3-
thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, thienyl, triazolyl,
tetrazolyl and xanthenyl. Pyridyl stands both for 2-, 3- and 4-pyridyl. Thienyl stands
both for 2- and 3-thienyl. Furyl stands both for 2- and 3-furyl. Also included are the

corresponding N-oxides of these compounds, for example, 1-oxy-2-, 3- or 4-pyridyl.

Substitutions in (C5-C1g)heterocyclyl residues can occur on free carbon atoms or on

nitrogen atoms.
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phenyl group carries two substituents, they can be
| ocated in 2,3-position, 2,4-position, 2,5-position,
WQ2@80T5s56 i on, 3, 4-position or 3,5-position. |IPCPRARINYT/011169

groups carrying three substituents the substituents

can be located in 2,3,4-position, 2,3,5-position,

2,3,6 25 position, 2,4,5-posﬂﬂion, 2,4,6-position, or

3,4,5-position. The above statenents relating to

phenyl groups correspondingly apply to dival ent
Prefegrezlipsardplesvafd Cig- Opp itetendcyglybrgsidues are piraniylyk mpgridyl,

whi ch can be unsubstituted or substituted

pyrimidipyh pyrgzadylemorplolstyb ryirentidingd, piparaginahypipeadinyh ghienyl,

vena oG BT Moy Ry BERP 3 BRI CRBRAYrfero s (cs-
C )hé%qgé&J\éS% PCT/ EP2007/ 011169 43 aryl al kyl ene groups
6 i Ci¥ Cah al so be unsubstituted or substituted in the

aryl subgroup as well as in the al kyl ene subgroup,
are benzyl, 1-phenylethylene, 2-phenylethylene, 3-

(Ce-phgrayylmrabil sAe,0)detehetyeiyh grgupmare unsubstituted or, if not stated
1- met hyl - 3- phenyl - propyl ene. 5 Preferred substituents

othernige, (Supstituted RBEQTAB9E fmegr pigierabheoneto thrpaitikygs, by suitable

srouff SR ER N b A oM A NI OB 05 oo,
CONET RIS PR RABIGT O | CONla OB Ry, cONICH-
Ce)a%g_ﬂ&@ﬁé%’)cﬁc@algﬁ% gtlicg%)gﬂﬁfz%@jaw@e-ou (C1-Cg)alkylene-

)al Kyl'ene-

NH>, kylekg NI alkyl (C1aC ldree-N[ (@ i) sk,
zgﬁaf‘tbﬁtgﬁt Zld by a@OT?C]e:;l)- CZ) a(ll I1<yl %)ﬂ?yo ar omg(p ‘\r/\)f/hglr)ebg[q)2

y a
(Co-Gg alkeyibe(CadCp)allgynyd, Oe(Grede)albge OR6(OM T i-GalalkyhritogH2, SO3H,
atons the oxygen atons are attached to. Mre preferred

Sozé\iéﬂrz,tciﬂzl&ll(d(lﬁiwﬁs)cqlmr &@lcz{\ﬂle@m(‘{slaym‘m , @—&rﬁgérlgyl;so-(Cr
1- , 1- ’

Cela ér&;?)zipﬁgcﬁ}?%’b? S%%ﬁﬁgﬁb'{@é&%g@ﬂt 5t Sgyone to
T N G R e
NH_C?@becg(Bf_g:@éggptuents of (C6-Cl0)aryl and

c¢yclyl groups may be conbined with the
| el o )
N EBEg R SHESCBACIEL i P o le 0 gerBévon s
Cg)alKyRCROSIELCEANGM N @Y -ChgERYPCEORDIC LEHIRH, tO the
conmpounds of "the fornmula (1) and/or 20 their

N(C 10 g)atrget(OsH-(C pOpalkad] e salts and/or their
prodrugs for use as pharmaceuticals (or medi canents),

(Ce-Caoang, (Ge¢-Gx)atkylenes(Geinggayl, Q(€efCrmaird, (1)
O-(C1-Cg)alkylene-(Cg-C1g)aryl, (C5-C1g)heterocyclyl,
(C1-Cg)alkylene-(C5-C1g)heterocyclyl, O-(C1-Cg)alkylene-(C5-C1g)heterocyclyl,
wherein the (Cg-C1g)aryl or (C5-C1g)heterocyclyl may be substituted one to 3 times
by a group independently selected from halogen, OH, NO2, CN, O-(C4-Cg)alkyl, (C1-
Cg)alkyl, NH2, NH(C4-Cg)alkyl, N[(C4-Cg)alkyl]2, SO2CH3, COOH, C(O)O-(C4-
Cg)alkyl, CONHy, (C1-Cg)alkylene-O-(C 1-Cg)alkyl, (C1-Cg)alkylene-O-(Cg-C1p)aryl,
O-(C1-Cg)alkylene-(Cg-C1p)aryl; or wherein (Cg-Cqg)aryl is vicinaily substituted by a
O-(C1-Cy)alkylene-O group whereby a 5-8-membered ring is formed together with the

carbon atoms the oxygen atoms are attached to. Aryl or heterocyclyl substituents of



10

15

20

25

30

and/or their pharmaceutically acceptable salts and/or
their prodrugs for the production of pharnmaceuticals
WO 200801556 r eat nent and/ or prevention of di seasRGI/EP2007/011169

associ ated with Rho-kinase and/ or Rho-kinase nedi at ed
phosphoryl ation of myosin |ight chain 25 phosphat ase,
i.e. for the treatnent and/ oA2prevention of
hypertensi on, pul nonary hypertension, ocul ar
hypertensi on, retinopathy, and gl aucoma, peripheral

(Co-CH hrawiadny (sc&)d)ﬁ)@lﬁéiéfocw IgPbes S agoedtuss fether sabsttuted by an
di Sease (PACQD), "Coronary heart disease, angina

aryl qrdwsterdcyclyheantaifiygperoumphy, heart failure, ischemic
di seases, ischemc organ failure (end organ danage),
fibroid Iung, fibroid liver, liver failure,

Pro AL ORI G RN IS SEACTCNGED -G,
o-phbﬁpﬁlgpglhg!é?(g?%)sqasbc§')§hk£ill DeYOH, Ed)-(C1 C4)alkyl halogen NO»,

fgan hypertrophy, asthma,” chronic

SO2 MQ 20N/ SB4XB4] - egauggps@y RECHA[(CHA Ophalkyilist NH3SO2-(Cq-

nonary di sease ( adult respiratory distress

C4)athﬂ|62fENH C@P@W@aﬂthdc@eﬁs)cystdalﬁw” (GeCabalayl-OH,

vasospasm cerebral ischem a, pain, i; neur opat hi c
C(O)P(Gry- Cqéaiky)lﬂ@IC@é@‘t(ﬁ?elrﬁebajhyl §p6®H&Hch &1- ﬁpmlkﬁyllz (Cq-
Al zhei ner's di sease, premature birth, erectile

Ca)alikylementGe-6n1, o)ewad/&her@@ s fearCriodary! mav e f%ﬁ@f%ﬁ@ted one to
threedqﬁrﬁééf‘é@?ereavé%a{% SSES o BRTL Gdl 69C PE5

o S5EUIED  SER EATBE H HAA
O- (Caa @%ﬁk%@épogf ) an%%§§t§ nYérFBerké@Cr'ir?d IQa\‘orrﬁ@HStb ether with the

ogr essi on, . cancers

carbéf §tc9‘ﬁ§ ad oxyféérpﬁton% ard é&ﬁched)t@rl\r@n%’ pr’@féﬁréﬁ QGB’stitU@Sts for (Cg-
and their tases. 10 The present invention

C 10 HE havsgen, € Natisiterty, @hanyt; eNH-C2D)-(C ¢1Gy )alkiybaspécially

phar maceuti1 cal conpositions) which contain an

NH- @O)eCHBVE(@MOntC@)‘“Ilqd ekspasiglly G4 O)- iy, ((d)-0fCy Hey )alkyl especially
fornmula (1) and/or its pharmaceutically acceptable
C(O)s@DtHsa 46d-G4)athd esnecially €43 pr & ce M- é@ﬂ'&@é"‘{w éspemally O-CH3,

one or nore pharnmaceutically accept abl e 15 carrier

Sozﬂiﬂztm (Sra)abyl esRegialingQa-Chiaiet $PesCar or SO2-N=CH-
t be ad tered
NI o B AR e T e NGRS i st abi et 5.

| acquered tablets, coated tablets, granules, hard and
soft gelatin capsules, solutions, syrups, emulsions,

In mENSNEIItRBE phlenfbgraePl the subsetienf\dan bedbeatedan the 2-position, the
3-position or the 4-position, with the 3-position and the 4-position being preferred. If a
pheny! group carries two substituents, they can be located in 2,3-position, 2,4-position,
2,5-position, 2,6-position, 3,4-position or 3,5-position. In phenyl groups carrying three
substituents the substituents can be located in 2,3,4-position, 2,3,5-position, 2,3,6-

position, 2,4,5-position, 2,4,6-position, or 3,4,5-position.

The above statements relating to phenyl groups correspondingly apply to divalent
groups derived from phenyl groups, i.e. phenylene which can be unsubstituted or
substituted 1,2-phenylene, 1,3-phenylene or 1,4-phenylene. The above statements

also correspondingly apply to the aryl subgroup in arylalkylene groups. Examples of
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however, can also be carried out rectally, for exanple
in the formof suppositories, or 20 parenterally, for
W@ 2@aprssé nt ravenousl y, intranuscularly or PCT/EP2007/011169

subcut aneously, in the form of injection solutions or
i nfusi on solutions, mcrocapsul es, inplants or rods,
or percutaneously or topi cal4l3y, for exanple in the
formof ointnents, solutions or tinctures, or in
ot her ways, for exanple in the form of aerosols or

arylatiydare groupgswhizh ciinealpb deracaibstitaed pr spbsttuterhin the aryl subgroup

as wRfi G 1 abdieqrcmutaibip e sk CRRPRUgH YRS e Bhenyiethylene, 3-
phen‘}lﬁbﬁﬂ@ﬁé,tA%ém{/ltﬂfiﬂéﬁé,@-‘nﬁ’ethgﬁé haéggip{alagay,. gnd/ or

organic carrier “substances and/o s bei ng used
in addition to the conpound(s) of the formula (1)

Prefdi Shosidef s g5 DrauPREescif dnus AEal T Gralu°

o~ EARIh 8 b B B Tedo s, CTE ENE L gy cratn,
(O RO eRRE BB P BN Py b2 CRLETply. wherein e
(06-<fgg¢));§try|nn99@étmﬁﬁer 308stRURIROSY haldgen, %c‘{)an(yﬁwq{-g},;)alkyl,

waxes, sem solid and |7 quid polyols, natura

(C 1-0¥D aR00Er - ULE0 ¢-CYYalKyR 0QTH 03 4 Yeiey - (€3-O ap eie or mdysbe vicinally
etc. Suitable carrier substances for the production of

substitoited by@sO-({Cor-C4ilbylphe-0 greup wherahy atS-8meembered ring is formed
emul sions or syrups are, for exanple, water, saline,

togethee withithe cgrh@ratams Hg 9xyaen sipns gee attacked tos idare, preferred
I . b .
s (TP B 5 R RS ot o
| . i . ot .
or phfggpl, Wﬂnﬁﬁgﬁﬂn@gﬁﬁfg@@fu%& Betif fe@Ohd t??@réggﬁfng% preferably

d. The p preparations nornma

onceaby balogers (€e-Gpalkyl 80 O4Qy-Cpalikgt. of t he conpounds of
the formula (1) and/or their pharmaceutically
acceptable salts and/or their prodrugs. The anount of

The §0% AP Bree Bl P £ B LGt perey

o S G SRR ST Rt R . s,
Rs, Fg(.? I??gR;y, R0 Neh ahd LaslibGibdPabdife act i ve ingredi ents

ornmula (1) and/or their pharmaceutically

The present inbertiomtiicreford diso raatelsad thekshpbtisrls dfiBe formula (1) and/or
har maceuti cal  preparations can contain one or nore

their gaaw@%&i@w Reagptapls sallaapdier their peadsugs for use as
pharfibEb i &L @rﬁeﬁ@?@rﬁ@r td the HO& lof Y SomPBLR4S Bt ?r%e@ﬁmla (1)

stabilize € S, preservatives, Sweetener
and/ardheir phiasmateaticallyregse ptatiestltg @and/ortthéie peodnugs for the production

of phgirr{"lgggtgt?c’alsbyofrftﬁé trse% r%teﬁtn gr?g/or%?éyeenq}o%of diseases associated with
Rho-kinase and/or Rho-kinase mediated phosphorylation of myosin light chain
phosphatase, i.e. for the treatment and/or prevention of hypertension, pulmonary
hypertension, ocular hypertension, retinopathy, and glaucoma, peripheral circulatory
disorder, peripheral occlusive arterial disease (PAOD), coronary heart disease, angina
pectoris, heart hypertrophy, heart failure, ischemic diseases, ischemic organ failure
(end organ damage), fibroid lung, fibroid liver, liver failure, nephropathy, including
hypertension-induced, non-hypertension-induced, and diabetic nephropathies, renal

failure, fibroid kidney, renal glomerulosclerosis, organ hypertrophy, asthma, chronic



10

15

20

25

30

sol ubilizers, agents for achieving a depot effect,
salts for altering the osnotic pressure, coating
W@o®RH3756¢ anti oxi dants. They can al so cont ai nPCTBP2907/011169

nore conpounds of the formula (1) and/or their

pharmaceutically acceptable salts. In case a

phar maceuti cal 20 preparati od4contains two or nore

conmpounds of the formula (1) the selection of the

i ndi vi dual conpounds can aimat a specific overall
obstiRBEVEPERhethyalisdusy (G@P@‘) abvelt reBpiatevyelistrestd syndrome,

preparation. For exanp a highly potent conpaund
thronabeti @|S§fﬂﬁf§e$“0‘%ﬁjr0§(¢téiﬁ] ¥ASQRRASHM GREGDIR iscHRMIAcRRIN, €.g.

neur%étﬂxcﬁp% Rnge@r‘bﬁ'\'apg?ég l%tlt‘iﬁﬂr Qbina P& an{qg%%hemTé}% disease,

Tty perm espect t
prerrfsltllhmtblﬁheét&tlleﬁdydfancmmmmnné d%fudwohs,ranﬂéms(d'e)roais prostatic
| ows a great deal of contr oti\‘/er t he %I cal and

hypeﬁr%hwl%ﬁﬁ@ap COpRRiFEtioNE £ slfa §ies.cp RAtPrpgRlood

S f
vevs@u F%@hr&shse a?ﬁér%%%gg?@ lrr]\ﬁélﬁﬂngtﬁfdera‘?ﬁomﬁﬁﬂp@%!%%sgsb ,fA\IDS,

nor'e ast one conpoun

ostedpethy suchlas dstgopamdispinfectiorpbbdigastive traats with bacteria, sepsis,
acce tabl e ?al ts, the pharnaceuti cal Igara |ons can

cancgr dUeipBment ANgHICGFESSIL o HANers P SIS Pieeat I GPigy. prostate,

ovariesOpfh ﬁH'IG@é EHdQﬁél'rYﬁetbg&rsﬁg! ents. 30 \Wen using the

corrpoun formula (1) the dose can vary within
wide limts and, as is customary and is known to the

hysi b i vi dual .
The Bigkarnt ragston ittt bBles & bigmugienicRb Rlendtations, or
pharhiéeutiélaons@ssitiorns) vﬂﬂ@l@@dﬁtanﬁ ah &fedftitk &@maeutidiat least one
speci fic compound on the nature and
compeuyst oitywecfprmnl@ @ %@‘%E it @h@émﬁﬁ@la‘tlf@i'y ancepkablersalts and a
pharh‘{}%gﬁﬁg%wéé cgg) qat?g 'E'a'?rlléll E 9% dpr%oP%%ﬁggéutﬁgllggﬁEgptabIe

ron 1s'treat

carri@f SubBtheedss(orvebiléd)eshdioi additives [oragxcigitstsjlosage can
be establjshed using 5 clinical ap roachef wel | known
The phatmaceiiigalsatambe adrwnﬁé%r@ﬂa?ra"x rfer axamplejiptberfgim of pills,

{, t
a0 A5 Sl EL! Gio8 1 gHll copsues
solutipresf, syalysy efimulsioadosuspensidns atamrossOminridres, Admlnlstratlon
articular fromabout, 0 tpo about 10 kg, (in each .
owdaseCah 2l b5 FaRep IS aFT e g AT PHR M fq?muéfsfélpcpgﬁqor'es or
pareH%ernW ifg€8xarh EIeQﬁfrEVQHJ)@él 'lﬂtrbh'ﬁ.ls%@l%?Inyr dubRutaneously, in the form
strati rel[atively large ambunts, 10 into
of injeetien ablutibos ogxfupioa shlutons, rm:prqmpsum;nmplgntaon m or

perci{2Ua PGP GRlY 4be ShamaRaln BF Rl T s lor or inctures,
or in@hépwEPS Fof BRABBIEH the form of aerosols or nasal sprays.

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

and suppositories are, for example, fats, waxes, semisolid and liquid polyols, natural or
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Furt hernore, the conpounds of the fornula (1) can be
used as synthesis internediates 15 for the
wWEe@par#se on of ot her compounds, in particul arPOFERINE011169
pharmaceutical active ingredients, which are
obt ai nabl e fromthe conpounds _of the formula I, for
exanpl e by introduction of 48®bstituents or
nodi fication of functional groups. In general,
protective groups that may still be present in the

hardéHebloifs, ©t® B ditabisl chimidr Rabs&hcesupl thegprogaiction of sokitions, for
then renoved by standard procedures. For exanpl e, )
exampdg tnjeriian solutionse OF ioh§MYHOIgPS OFiSYTYRE afe: iergxample, water, saline,
t e O ' [ 0 ' i Hotia
sicorfd B YEREHE MYl ERECHEGUEER LAY B Suiabe
carriér@#bstdt&:e@ﬁbnmi@boaigsulbs, imeaniseortrods tane, for example, copolymers of
tl_ri | uoroacetic acid. al ready expl ained, after the .
glycolie @sid aRd }a&&m%?f@ e@gwﬁﬁ%q!@ﬁapre@%%@%%wwfv <_>°rﬁa'n about
0.5 tPEPGUFY, ngai !Jﬁf?é%ow&%ftﬁé‘? ula'(gaﬁﬂﬂ ¢ i
a conversion into a pharnaceutically acceptable
pharreatéutinally goceptable séltsaandiop dheid paddrups. Tloe amiaumnt Of Yhe active

b B GRE ) SERY e il U SPE SRS 551ab sas ancior

prodriﬁﬁﬁﬁﬁw H&rnﬁ&?eJtF&éLTg{je%S(*éﬁoﬁH néfmallyds fisin about 0.5 to a?out 1000

|
terrredPate 'S wor p and, if desired, the produc

mg, prefarakly framiabiost! 149 abesit 8A8MPI30 processes known to
those skilled in the art. For exanple, a synthesized
conpound can be purified using well known nethods

In ad8itioh t8Iné kEvelddrédieh®of hirforfaLIRO( paRY/oPtheif N&Ms&ceutically
phase-hi gh performance |iquid chromatography (RP-HPLC)
acceplabis: srlts ard lpaarmapspbeancessthe m@m@%@w&r@p@mtlm can

contff SRR RIS s L BRI NERE, L Fpor e B,
lubriden@swettihg adents) shatilizers] emuitiiats spaasencativesasweeteners,
colorghia; ARYeNEs APBABEBOUNGRIOrS GblarpdiTos pUBStanCes, solvents,
sourds BB SO oK AGE S SRRl pressre
coating apeftsndr atidxidards.eTaeydcar attcecbmaintwalor Sioge sbmpounds of the
formtééag]qr}gﬁ&gﬁgrgﬁ]r%%%gghggélRfyallgcce%ttgkl)le%g s.1 fngcoas% g f;)harmaceutical
preparation contains two or more compounds of the formula (I) the selection of the
individual compounds can aim at a specific overall pharmacological profile of the
pharmaceutical preparation. For example, a highly potent compound with a shorter
duration of action may be combined with a long-acting compound of lower potency.
The flexibility permitted with respect to the choice of substituents in the compounds of
the formula (l) allows a great deal of control over the biological and physico-chemical
properties of the compounds and thus allows the selection of such desired
compounds. Furthermore, in addition to at least one compound of the formula (l)
and/or its pharmaceutically acceptable salts, the pharmaceutical preparations can also

contain one or more other therapeutically or prophylactically active ingredients.

When using the compounds of the formula (l) the dose can vary within wide limits and,

as is customary and is known to the physician, is to be suited to the individual
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10 nmonohydrate for two hours in a Dean Stark
apparatus. The solution was allowed to cool to room
wWQ eoperEtur e, extracted with saturated sodi umPCT/EP2007/011169
bi car bonate solution, water and brine, dried over
magnesi um sul fate and evaporated to dryness. The crude
product was di ssolved in 1004RL of ethanol. 1.89 g of
sodi um bor ohydri de were added portionwi se. Stirring
was continued overnight. For workup, acetic acid was
condétidthedn walchlindiSidual gase dv depénds) fooekample, @lma'he\spxémf ic compound
Then the sol uti on was evagﬁrat ed to dr ness

emplpyedi @hihs Bakire 2R savgrinehibe dispase tn be freated onﬁﬁl@ mode and
the seﬁgéﬁ\bcofla@h’ﬁr\ ‘{‘%‘{’lonhgi; bR AR édll?agﬁf A c%hf‘cd%éﬂb%on is treated

nmagnesi um su te ahd evaporate ness
or whﬂlhar pmﬂ:lwtamke:sprardadtou.([ 28n gppwariate édsage chorbiehestablished using

cllnicgfgg%lé%gz pgav Wl ur| chr?‘nt@bog%@ay Irgg_gfnqa? mﬁg)aglyg@seqor
achidVi r(gﬁﬂ‘% &?H@F@%\’Jﬂetlﬁﬂn)édﬁll(\ﬁe@hﬂﬁ Qb&?tn?'fykéj 1§fr8ﬁ1t ybut®d.01 to
enzene- sul f onam de

aboug HOI-rdgMngt ptafwaebiy];rbm dotdl Qdrto-abent ﬁD)mg/ikgnm ;Q@ntladbr from about

di s d 120.m ch h
0.1 tepbft fo ARG Saah cas i me petkd g BPRYWAHE 1 gl dose can
be le@e@eﬂ\eﬁﬂh‘bgl%ir‘Fn ﬂ"fé Qa@bﬂm&ﬁdmmlﬁfeﬁmméﬂ@%t%ﬁﬁla‘f‘@é amounts,

dropwi se. The reaction 25 was allowed to warm

into sezyelraiofnrtaa@pwlata; Beorzhpast adminigirakenss Avs wsuadodeprnding on

R RTATE 0B8RS T TR B e g e

a||ytd(gs@qnmcbfed2M hydrochloric acid, twice with sodium
bi car bonate sol ution and once with brine. The organic
| ayer was dried over magne3| um sul fate, evaporated to

FurtiHOES 8 S AR BIECU oSS SHBLE hiemediates
for theopreparatioh afsother oomp@endsj m patrticular dflotimen thEmlaoeIut@al active
lngre@g%netg tv%ﬁncﬁaare ob?falnaél %m% omp6ou|?1I fthesfor Igcil If or example by

intrcduction of substituents or modification of functional groups.

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

formulae (1) can then be carried out by known processes.

In general, a reaction mixture containing a final compound of the formula (1) or (') or an
intermediate is worked up and, if desired, the product is then purified by customary
processes known to those skilled in the art. For example, a synthesized compound can
be purified using well known methods such as crystallization, chromatography or

reverse phase-high performance liquid chromatography (RP-HPLC) or other methods
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F/ 1\ \ iN10 41.6 g of AICl3 were suspended in 400
nmL of dichl oronethane. At roomtenperature, a
wa 2008075/ of 22.95 g N- (2, 2-d PCT/EP2007/011169

i met hoxy-ethyl)-N(4-fl uoro-benzyl)-4-nethyl -
benzenesul fonam de (2) in 150 m of dichl oronethane
was added. Stirring was con#¥nued at room tenperature
overni ght, the solution was poured on ice, the |ayers
wer e separated, the aqueous phase was extracted tw ce

of seP‘deiio@'n' YRl porR sl 2B thd8izkS cRamfd deldydrbphsbieity of the
ayers were then washed tw ce with sodi um bi carbonate )

compingk iSmilarlyheelbkremn cethpds sueb agraaino@d seayaBS? anplysis,

NMROHHR Rt nagy 3BRLFAL il QL e 808 K RBL &R &'Cbfibound of
the ifjan®BRat ogr aphy to yield 2.74 g of conpound 3. Rt =

0.30 min (Method C). Detected mass: 148.1 (MtH+). 20
7-Chl oro-6-fluoro-isoquinoline (4 F/ I\ C \ ~N

) 109 fL.am 3 Q= 4o O7penzal dehyde, the
.2 PR Rt Pt L S A LB T ™ Same ¥ eact i on

sequence as used for the synthesi s of

6-fl uoro-i soqui noline (3). = .77 min (Method A).

Det ect ed nass: 182. IF( MtH -

7- Chl oro-6-fl uoro-isoqg -oxpde(S) F C \' N

/ 1\ , 0O WD 2008/ 077556 7/ 011169 49 25.0 ¢

of 7-chl oro-6-fluoro-isoquinofine (4) were dissol ved

[ 5 i e t :
12.4 bt i obRhza PR SYATE divedin, I GO, SRRIcHE i repoted with
10.5 grst Zl-lamimﬁ:aﬁelualdeb\@Ge girhethythcetalraoah B8npef pitoluenasuifdnic acid

cOo ete conversion _was gchjeved. For_workup, the
monelnlrpis o5 A0 NIRTS I 2 Bleen Sierk ZRESRIURENGPRign Was allowed to

. . .

cool ggolgﬂﬁn E%ﬁ?g%g%éteg{@gféﬂ \?\/%ﬁ%ﬁ%%%f%d’@@&lﬁ% vk sornaid Bolution, water
and brine, dried over magnesium sulfate and evaporated to dryness. The crude

product was dissolved in 100 mL of ethanol. 1.89 g of sodium borohydride were added
portionwise. Stirring was continued overnight. For workup, acetic acid was added until
no gas evolution couid be observed. Then the solution was evaporated to dryness,
taken up in dichloromethane and washed twice with water. The organic layer was
extracted with brine, dried over magnesium sulfate and evaporated to dryness. The
obtained crude product (20 g) was used for further reactions without purification. R; =
0.86 min (Method B). Detected mass: 182.1 (M-OMe"), 214.2 (M+H").
N-(2,2-Dimethoxy-ethyl)-N-(4-fluoro-benzyl)-4-methyl-benzene-sulfonamide (2)

O/
F (ko/
N 2
S
7
AOR

20 g of (2,2-dimethoxy-ethyl)-(4-fluoro-benzyl)-amine (crude 1) were dissolved in 120
mi of dichloromethane. 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 was continued until conversion
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| ayers were separated and the aqueous phase was
extracted twice with dichloronethane. The organic
WQRW8eT7sHer e dri ed with magnesi um sul fate and PCT/EP2007/011169
evaporated. The so obtained solid material (18.4 Q)
was used without further purification. Rt = 0.87 mn
(Method C). Detected mass: 148.1 (MrH+). 10
1,7-Dichl oro-6-fluoro-isoquinoline (6) F::[51 CI N
G 2.6 g of 7-chloro-6-fluoro-isoquinoline 2-oxide
was ddmplts® Fal@stupNthereaiction nitdrd wals washéd xwicerwith M
After the m xture has cool ed down to roomtenperature,
hydrqchletigsagid uivége svithispdigs, bl%@%‘@t%é%‘“@ﬁlémdu Qicawih brine. The
. n
orgarﬁé n%feﬁtv? oégéa(% 8(\:/‘[‘-{ %@P‘gs% ghg?ﬂeeggaf% lO Egﬁwess and the

obtanS@dj caide pmﬂ&va@@rpﬂrﬁ@dtw siliea del &Jr@hagugfapﬂyetotwéleZ 95 g of
npound 6, which was used w t hout

comqmnﬂfz aa@ngrange oil. R 341. 7ﬂnnwn((Mﬁth%<auCA) Demt%mﬁs 336.1 (M-
Chloro 6 fluoro- 2FL|squ|noI|n 1 -one (7) / 1\ FHN
0 41 13 g of 1,7-dichloro-6-fluoro-isoquinoline
&Hg |si§gved in 670 mM of acetic acid. After
6-Flu fﬁﬂ 8 g of ammoni um acetate, the solution
was stlrred at 100 C. g5 A h, the solvent was
renoved under reduced prey g and) t he resi due was
poured onto water. The aq d phase was extracted
three times with dichloronethan€é, the conbined

41.6 § b A st ERaRIR R0 b o SRy RLEN3RE, AR forpperature, 2

solut@anftzz 98 g MI(2 eddigvethogpethiyn-Nultmi®odishgyapaiethed to

The crude product was crystallized from

benzwwlfozmlaeéizh@pl%mlpédw@r@mtherse yastaddad. Hisdng s
contn‘?ué)cfjaﬂ orﬁ‘@%ﬁgfatﬂ{éo%rﬁgﬂtdth%esoqmc?ﬁ #ad dR8d on ice, the layers

por aona
were separated the aqueous phase was extracted twice with dichloromethane and the

combined organic !ayers were then washed twice with sodium bicarbonate solution.
The organic layer was dried over magnesium sulfate, evaporated to dryness and the
obtained crude product (8.75 g) was purified by silica gel chromatography to yield 2.74
g of compound 3. R; = 0.30 min (Method C). Detected mass: 148.1 (M+H").

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

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). R; =
0.77 min (Method A). Detected mass: 182.1 (M+H").

7-Chloro-6-fluoro-isoquinoline 2-oxide (5)
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chromat ogr aphy of the nother liquor. 5 The precipitate
was filtered and dried to yield 9.91 g of the title
wWea9poTisde Rt = 1.33 min (Method B). Detect edP@iEEB2007/011169
198.0 (M+H+). 6-Fluoro-isoquinolinone (8 / I \' F HN
O 10 4.8 nL of thionyl chloride was added portionw se
to a solution of 10 g of 3-fB8oro cinnamic acid in 44
m of chloroformand 1 m of DMF. The reaction was
heated to reflux for 2.5 h. Then the solvents were
25.0 gi §ft7-thiefo-bAIuorelisbduindline ) wére digyelasd ¢h 500 @:ﬁll ccfe
whi ch was used wi thout further purification.
dichlergingetoaner Atj@qméerupgéaiu:ﬁecﬁq % 9 mtchdﬁroaz%b@ﬂéolcmcwb(m %)

were%o%ﬂgjz%rﬂj V\Ef%ﬁgg Sflﬁggte% rB?é”'tnfper a réﬁ‘éem%zlp&é%}lp & conversion

was achieved. Kor Wdﬂl&uﬁea{é petipiate Wast fileded off artbwhehed ‘*S*HW
Then 55 ml _of chloroformwere . added. The m xture
dichlgsarnetbaag. The filtede wasowashed fwics wilheedigin aigamRonste ¢ Solution. The

I \ 4 L
ayer ) et A A QNE NN BB bkt 0w
dlchloddrmlﬁthénerﬂ' Mlaﬁr%;mrﬁ‘pedsoﬁs were idviedvwit i lm(fgbriwal' mrsgl)fateﬁand
total renmoval of the. chloro ou e, aypi ded.
evapprd of GF POPLINEHSIFGE RS2 b1ar O) dfsties Wgﬁﬂgtrfdumf
TCY r r 260 C
purififiod. TR O/ EHdRr €, o cRR RS A LAY )
am ne in 97 nl of diphenyl ether. A vigorous reaction
%ul e, observed duri the addition. The 25 reaction
1,7-RieRlog-prilugiorsRauindliget®) 20 i nutes at 260 C. After

cooling to room tenperaure~27Q
added. The precipitated prpfucly way filtered off and
washed with ether to yielg R g o&f the title
conpound. MS (DCl) Dete€ked Yassy 164.0 (MH+). 30
6- Fl uor o- 2- (4- met hoxy- benzyl ) - 2Hg} soqui nol i n-1-one (9)
WO 2008/ 077556 PCT/ EP2007/011169 51 O/ I F O

2.6 g of 7-chloro-6-fluoro-isoquinoline 2-oxide (5) were heated in 40 ml of POClI; at

of n-heptane were

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 6, which was used without further purification. Ry = 2.34
min (Method A). Detected mass: 216.0 (M+H").

7-Chloro-6-fluoro-2H-isoquinolin-1-one (7)

=

HN
Cl

0]
41.13 g of 1,7-dichloro-6-fluoro-isoquinoline (6) were dissolved in 670 ml of acetic
acid. After addition of 148.8 g of ammonium acetate, the solution was stirred at 100 °C.
After 3 h, the solvent was removed under reduced pressure and the residue was
poured onto water. The aqueous phase was extracted three times with

dichloromethane, the combined organic layer was washed with saturated sodium
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30

pL of p-nethoxybenzylchloride were added to a
suspensi on of 200 ng of 6-fluoro- 169 isoquinolinone

WO 084mEs868 nmg (1.36 nmmol, 1.2 eq) of Cs2CC3 PEI/BP29L7/011169
of DMF. The mxture was stirred for 2 h and then
poured on ice. The precipitate was filtered, 5 washed
with water and dried to yiel 80300 ng of the title

compound. Rt = 1.76 min (Method B). Detected nass:
284. 14 (MrHt) .

blcargoﬂi‘ﬂeoid?ot%rf éh’@bﬁn@ élﬁe(ﬂféﬁlépéddlbﬁﬂgmféte%‘ddl SEPHra®d to-dryness.

1-one (10) L~cc, 10 Starting from
The Gtudelpspdud wamwyétaﬂlmadsisqm etby| acetatesheptany teyield 1485 g of the

desurfaa:H)%gtfcﬂ 8th%r ?pg { er?orlilicgb %@ﬁ@&ﬁ?% é’\}a%%%t.&?%ﬁa'sﬂﬁ:% gel

chr0m§ﬁ5§f‘éﬂ3}' bﬂth]a-rﬂﬁﬁhdrghhuoRt = 1.66 mn (Method C).
Det ect ed nmass: 318.

The pregipitale wep-fitceed an@dt(slemtgzyrl@du%%b gi Abthentitlg gapppund. Re=1.33
f
min (% c‘H?@F’g!- Q?ﬁ’béodr O%Z%L ?ggé)u M]ol’lll n-1-one (7) were

dissolved in 150 m of toluene. After addition of
of silver carbonate and 15.3 g of benzyl

6- F'“@f%*ﬁQﬂ’é“nQ'W@“erfrB)(t ure was stirred at 80 C for 3 h.
After cooling dowm to roomtenperature, the reaction
m xture was filtered and®'he ate was evapor at ed.
The residue was 20 dissg ved di chl or onet hane and
washed with water, dried W i i
2008/ 077556 PCT/EP2007/01 469 52 and evapor at ed.
Final purification by preparative HPLC gave 11.6 g of

4.8 nt\lDSf fHidn dﬁ chfcdtiIeONES adBed P oZn&ilw@brno @\digsh BY 10 g of 3-fluoro

- Detected nass: 288. 1/290 (MrH*) .

cinnagnicl agid i 44 metafyohlarpiarsbad Adn| ef RV herreaction wastheated to

reflux for 2.5 h. Then the solvents were distilled to yield 11.4 g of the raw acid chloride,

which was used without further purification.

The acid chloride was dissolved in 45 mL of acetone. At 0 °C 8.03 g of NaN3 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 could 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 (9)
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HN/ 5 0 To a solution of 10.0 g of
3-fluoro-4-nethyl-cinnamc acid in 80 mM acetone were
wQasesent | y added at 0C 6.74 g triethyl ami nePCHERDOT11169

acetone followed by 7.83 g ethyl chioroformate. After
stirring for 2 h at 0 to 5Cg solution of 4.0 g sodium
azide in 9.5 m water was added. After stirring for 1
additional h the reaction mxture was 10 poured onto
200 M ice water and extraced twice with chloroform
The organi c phase |was dried over magnesi um sul fate,
40 m di phenyl et hep_were added _and _the prchl or of orm was
cautiously renoved i7 fJuo. gdue was then
added dropwi se into ofn di et her whi ch had
been preheated to 245C~ Aftér Cpnplete addition it
was stirred for 1 further h at 230 - 250C. After
cool ing down to 150C the 15 reaction m xture was

169 oof panethbaylReitzyidhlbrgd aeee aiddedftd er suspensén 60200 ngy of 6-fluoro-

isoq%@pl%ﬁé}] agazﬁ%gt l%% 1%??@0 h‘ﬁr%(tplgt‘l %d?,&){ &?ﬁgg : 3 |Sn E'n'xﬁ .<e)¥ Bﬂ/IF The
mixtd{%b‘%f%ogﬂt%@fo}?ﬁ %tnﬁé;%%g?gu‘??@ gﬁ?&@.me }_%e.chii'atg WY filtered,

Det ect e
washedRkithhnat- 4rid deed do yiehd 3901nMg of thet e c@ipiosiaduRps! 1.6 min

1- 13 U/ [l F.+N 20 O To a solution of
(Met@ﬁg?'gé%@)c@q‘lmﬁoé%ﬁét( TH9t i soquinolin-1 -one (12)

in 80 mM DW were added 20.2 g caesium carbonate and

then 8.92 g 4-nmet hoxybenzyl -chloride. After stirring
7-Chmro%ﬂ;mmea%mtbcﬁybwzwxﬂm-mqemoﬂine1-oeac(ﬂﬂbn

m xture was poureo‘ into 600 m water, stirred for 1

h, and then the pr

suction. 25 From tthe_m | ig i onal

product ed was i sol atg chrjomat g phy with heptane
/| ethyl acetate (80:28) opbied r?ducts wer e
recrystallized fromethyl WO 2QP8/ 077556

PCT/ EP2007/ 011169 53 acetate &nd 8.39 ¢
or o- 2- (4- et hoxg- benzyl ) - 7-met hyl - 2H i soqui nol i n-

6-flu
Starting-feere 7-ghipro-Rdjuorpedispsyiinglin-t-oned) thetiiasonpeupy was

prep iR SGHERinGRRS préfiol dMHBE for 6-fluoro-2-(4-methoxy-benzyl)-2H-
isoquinolin-1-one (9). R; = 1.66 min (Method C). Detected mass: 318.3 (M+H").

1-Benzyloxy-7-chloro-6-fluoro-isoquinoline (11)

% | F
NS cl
o

14.7 g of 7-chloro-6-fluoro-2H-isoquinolin-1-one (7) were dissolved in 150 mi of
toluene. After addition of 30.9 g of silver carbonate and 15.3 g of benzyl bromide, the
mixture was stirred at 80 °C for 3 h. After cooling down to room temperature, the
reaction mixture was filtered and the filtrate was evaporated. The residue was

dissolved in dichloromethane and washed with water, dried with magnesium sulfate



10

15

20

25

1- Benzyl oxy- 6-fl uoro-7-net hyl isoquinoline (14) and
4- Benzyl - 1- benzy! oxy-6-fl uoro-7- 5 nethyl -i soqui nol i ne
w@ 1®p/077566 F O O 13.23 g of PCT/EP2007/011169

6-fl uoro-7- net hyl - 2Hi soqui nol i n-1-one (12) were
dissolved in 175 m of THF. After addition of 41.17 g

of silver carbonate, 15.3 g 92 benzyl bronide were

added dropwi se. The m xture was stirred overni ght. The

m xture was heated to 70C 10 and another 3 nL of

and éa/%lbé)rétear pmaqiguwﬁé@tuo&mgﬁgreﬁmﬁweﬁal%gawnnrmgebfme title
further conversi on was observe

comnoalaén Rup 2-81 anipi (Yethed 5. Betasted ma%c 8§§t1é299 |1I(Me "éd
over celite, evaporated and the residue was taken up
inlittle ethyl acetate. The fornmed precipitate was

6-Flu6'rd-V9rh@ﬂ1y<D-f2H-ls©glin‘oﬁn31 -6ng@ (02) 14. The not her |i quor
was concentrated and chromat ograph on silica gel to

yield another 8.6 g of 14~ ich is formed as a

by- poduct in the reactian, be isol ated by

another silica gel chroyategrs 14: Rt = 4.00 mn

(I\/Et hod H). Detected mass:ii268.1 (MtH+); 15 Rt =
4.00 min (Method H. Deted®ed nmass: 358.1 (MrH+)

Toa gg@lglp\é-pféé)%sn gé,%%@ﬁ— %gbc(,l %més glcidzg 8g_|mY\chtone were
subséqdbnty) adddd §f®°c§>6t7sd g‘ﬂﬂlé‘lﬁwé‘x‘ﬁlnéllh awhpzdétoﬁwbm@e@bs;\ 7.83g

mne To a sol ution of 1. l)
ethyl#hlarefarmate yAttemstirripg :f,cpn %hoai;i) ts:y@ico n@o&ﬂwf 4 0@ sodigm azide in

43..8 mMmo I r
o5 rfifa Be R Aol RGP TR, FEHIA0R B BAb 8 byre s
pouréd @R 360 fldcérlvater shdsrtraced tviic@ Mithothlbiotornaf Tie atdanic phase
5 4,4,5 5-tetraneth I-1 3, 2-di oxa-borol ane in

was et amel magpesiusastifag, AP eidiehaayether werg addsd and the
chlor%%orﬁ"lo\%gls Sﬂéﬁg Yo RovdlGn ‘(/?é@% TSt Hl‘fe D\%‘gq}ﬁéﬁ ddded (ilropwise

vacuo"and due cou e puri |ed by silica ge
into 5Ihf'w msﬁtque@methemwhghd"lamb@em pestieated to Bd5HGnafter codrplete

as eluent, Rt_=1.19 mn ( d . ed
additiarit wam'r@d(fmﬂm}lrth%%@t%a 555%1 %ﬁ%h@%&?@l‘iﬂw}&h po°C the
d into 270 m) h d after further cooling in an ice
reactid'r@hﬂgl &%tgg%tur utmyP gl rrrgt h?/ ane aannyaoxy) -cycl ohexgyl a
bath then preciitated @pod)ctwess filtered by suct|on and 4.1 g 6-fluoro-7-methyl-2H-
isoquinolin-1-one (12) were obtained. Ry = 1.25 min (Method B). Detected mass: 178.1
(M+H").

6-Fluoro-2-(4-methoxy-benzyl)-7-methyl-2H-isoquinolin-1-one (13)

O = F
N

O

To a solution of 9.17 g of 6-fluoro-7-methyl-2H-isoquinolin-1-one (12) in 80 mi DMF
were added 20.2 g caesium carbonate and then 8.92 g 4-methoxybenzyl-chloride.
After stirring at room temperature for 90 minutes the reaction mixture was poured into
600 ml water, stirred for 1 h, and then the precipitated product was filtrated by suction.
From the mother liquor additional producted was isolated by chromatography with

heptane / ethyl acetate (80:20). The combined products were recrystallized from ethyl
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di ssolved in 100 nL of diethyl ether. Then, 100 nL of
I I N aqueous HClI were added dropw se and the
wOo e®alot#Ant bi phasic m xture was stirred for 30PCI/BP200TI€11169
| ayers were separated, the aqueous |ayer was washed
with diethyl ether and the pH adjusted to 15 pH8 by
the addition of solid sodi unPBydroxi de. The suspension
was then extracted wth a 3:1 mixture of
di chl oronet hane and 2- propanol and the conbi ned

acetélé%f@i g 39@(63@%@2\1\@1meﬂ€m@e@érﬁz’ﬂ}ﬂ)eﬂ-méthylazlblﬂstb@|ﬁ6l°r¢ll1done (13)
g of the title conmpound

Weredﬁﬁ@'N@deBmer’ls@ mig ('Ybethqﬂé Bx l@etPStQﬁ masg %98 A MhBt hod

C). Detected mass: 156.2 (M-H+). 20

6-(4-A |yl -4-am no-cycl ohexyl oxy) - 7- chl or o- 2- ( 4- met hox
1- BeMz;heiay-BLf)uo’ibw Ay Insdduindlirenel4) (6hd) 4-BeQzyICl -beNzRioR§-6-fluoro-7-

ng (3.86 mml) of sodi um hydride (60% were

methyb§9ghw@<bner(1§ mL of dinethyl ~acetanmide and 220 ny

(1.42 mol ) of 4-ally)-4-am no-cycl ohexapgl (16),

dissolved in 1 nL of dinethyl acetam de er e added

dropwi se. After 1 h, 409 ng (1.29 mol

(4- met hoxy- benzyl ) -6-fl uoro-7-chl or o-Z oqui nolin-1
-one (10), dissa | Fot her 2 WO 2008/ 077556

PCT/ EP2007/ 011169 of dinmeth € wer e
added. The reagtd o ure was St oom
tenperature unti Y the“reacti on was' 'con he

m xture was quenghed by dropw se it on of wat er,

extracted with@ m xture of d|chlorrﬁbthane and
2- propanol (3:

evapor at ed. ¥
was subj ect eg l'yvophilization Bnove remai nders
of di nethyl acetram de. The obtaikned’crude product was
purified by silica gel chromatography to yield 148 .ng

13. 23&; 6fhﬁﬂuer E neaﬂpmmds&él?hommddﬁb% B GRSrRIdiSsdTved W €75 ml of
Det ect ed nmss:

THFAISBeBaqd&Maﬁpf 410'7 g of S|Iver carbonat 15 3 g of benzyl bromide were
added I%PQI:l)l Tm %@Qro 5 éy %@(@1? T(h% Wﬁﬂ%&xag %@5@() to 70°C

and another 3 mL of benzyl bromlde were added. Heating was continued until no

further conversion was observed. The mixture was taken up in a big amount of ethyl
acetate, filtered over celite, evaporated and the residue was taken up in little ethyl
acetate. The formed precipitate was filtered off to give 3.0 g of 14. The mother liquor
was concentrated and chromatographed on silica gel to yield another 8.6 g of 14. 15,
which is formed as a by-poduct in the reaction, could be isolated by another silica gel
chromatography. 14: R; = 4.00 min (Method H). Detected mass: 268.1 (M+H"); 15: R
= 4.00 min (Method H). Detected mass: 358.1 (M+H")

4-Allyl-4-amino-cyclohexanol (16)

H,N

OH
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IC NH2 422 ng of
6- (4-al |l yl -4-am no-cycl ohexyl oxy) - 2- (4- met hoxy- benzyl)
WO 24d8i03mB6ai nol i n-1- one (18) were synthesi zed BSI/EP2007/011169

di astereoneric mxture starting from641 ng (2.26
nmol ) of
2- (4- nmet hoxy- benzyl ) -6-fl uor 842H | soqui nolin-1-one (9)
and 370 ng (2.38 15 nmmol) of
4-al lyl -4-am no-cycl ohexanol (16), follow ng the

a) 1-Alyitd (ett-luldgledimsbylfsilanglod)-cyclohexylamine

To af.gwlogl_cpf%n@%&z’rc | ohe kgx(%%@;hgwwﬁﬁiléﬁém fye ?Kgﬁanone in6.2
mL (}gik ? &P@Imr@bmrﬁ%%clh‘%ﬁeml pﬁé@ioasISIMTH’éH for 15 l‘?ln at room

I's-4-Allyl-4-am no-cycl ohexyl oxy) - 7- net
tempehature, vegreydddezi-Hiopuase 3d mi- (7-0 omecl) DHp ZMGONHDn of2- allyl-

445ty 2 Ao Rerelgrr SRS, The fadiipn Bty yes stied

for 16 Ao robRNEYhperdttire] TREWoRRllévbréd REMOVIED inB&&uo and the residue
synt hesi zed starting from2.49 g (8.37 nmol) of
couldbbe Ipusified by silica gel chromatography using dichloromethane / methanol / NH3

aq. o5 GIEHEL LIS IElBY B, DRSO AL L SRRy, 12
al Iyl -4-am no-cycl ohexanol (16), follow ng the

protocol described for 6-(4-allyl-4 WD 2008/ 077556
b) 4-Altytt4=ponTcyalehesanad16)

| -9 (4- . -

The SECLANFLENEHAA g RSPy B L ERRBERER S b o ves
dissdbesceitt €00 misef diéfyl ati{dvirAign, 100 mL of 1N aqueous HCI were added
dropgist ANl BIRTESEBANS P REIFEN TS STes eI e o3 Byers were
sepaggfgg tt'f%f 3ueous layer was w hed with d'ethylrﬁther and 2he pH ad&usu—:—d to

4-am no- cycl ohexyl oxy)-7-chl or o- 2-
pH8 by tlbeadgltbnmﬂsiokd@odnmhlhydnond\e Thersuspersian waslthed extracted

with a 3m|' mlxtur fglr(]: Icprg%te lqane and 2-propanol and the combined organic
extracts were concentrated in vacuo to afford 0.54 g of the title compound as mixture
of diastereomers (1.5:1). R; = 0.15 min, 0.27 min (Method C). Detected mass: 156.2
(M+H").

6-(4-Allyl-4-amino-cyclohexyloxy)-7-chloro-2-(4-methoxy-benzyl)-2H-isoquinolin-1-one
(17)

155 mg (3.86 mmol) of sodium hydride (60%) were suspended in 3 mL of dimethyl
acetamide and 220 mg (1.42 mmol) of 4-allyl-4-amino-cyciochexanol (16), dissolved in
1 mL of dimethyl acetamide, were added dropwise. After 1h, 409 mg (1.29 mmol) of 2-

(4-methoxy-benzyl)-6-fluoro-7-chloro-2H-isoquinolin-1-one (10), dissolved in another 2
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m crowave oven at 150 C for 2 h. Methanol was added
and the reaction m xture was evaporated. The crude
we@emdutissevas separated via preparative HPLC t opQi/ER200N€11169

10 desired product as the trifluoroacetate.. To obtain

t he hydrochl oride salt, the resultant

trifluoroacetates were taken®8p in 1 N HC and

| yophilized two tines. The respective residue was

redi ssolved in water and |yophilized again to yield 42
mL off8indéthgl acktasiids aosmr added. Mthe eaetion mixture was stirred at room

6-(4-a | - 4-am no-cycl ohexyl oxy) - 7- chl or o- 2H i soqui no
temperaiwp u'aeﬁéh@ Je3ction Was cormiets: J%e mixturewas qpeRched by dropwise

oo B O R RSB Gl a1

and thébbmwedﬂkdr@mwbwrs Sférﬁmvalborated Water was added and thn crude

- 4- 2H - 1- ,
prodye Was SUBIBC TG UPRIOIERD W R, R O LI SCetamide.
The % r%%gk#r%é%‘?oddﬁrv@asskﬂ]ﬁﬁé‘& by &flich'g¥NchidmBEbgraPhyto yield 148 mg
of theﬁtiﬂdcah'ipﬁund (i) as dstévexsriomptuds. (R-=i3daxin, de# yip (Method

ui nql e (18) follow ng the procedure of
B). Dgt c4e<2|mq§,3 25§2§ ﬂ% lgn‘scl ohexyl oxy) - 7- chl or 0- 2H-
i soqui nol i n-1-one (20) Rt =0.93 mn, 0.98 mn
(Method B). Detected mass: 299.2 (MtH+). 25 WO
6-(4-Alyst-aminceycloneryoRY)72-44 meihoxgbenzyl)-2H-isoquinolin-1-one (18)
6-(4-A lyl-4-am no-cycl ohexyl oxy) -4, 7-di met hyl - 2Hi soq
ui nol i n- 1-one (22) HN O NH2

6- (4- Al | g - 4- aai no- cycl ohexyl -&, 7-dinet hyl - 2Hi soq

ui nolin-1- ri ur e, obt ai ned
as the hydr S sjnt hesi zed 5
fashi on as de bed #0 t hesi i ng

2- (4- et hoxy- benzyl)-4,7
di met hyl - 2Hi soqui nol i n- © one (whi ch coul d bé pr epar ed
from 3-(3-fluoro-4-nethyl- phenyl)-but-2-enoic acid
422 mgldf@f\(‘hg||)t|+ﬂeam1mmemlﬁbe&dgw)r%-éﬁ-meihoxh@eslymbﬁéblsgqufnolm 1-
2.18.

one éé? were &yﬂ,ﬁ'sgg!zegza,s_ gla(smﬁgpwenc mixture 4tg/ﬁ|ngofgo$|)641 mg (2.26

mmol) of 2-(4-methoxy-benzyl)-6-fluoro-2H-isoquinoiin-1-one (9) and 370 mg (2.38
mmol) of 4-allyl-4-amino-cyclohexanol (16), following the protocol described for 6-(4-
allyl-4-amino-cyclohexyloxy)-7-chloro-2-(4-methoxy-benzyl)-2H-isoquinolin-1-one (17).
R¢ = 1.07 min, 1.10 min (Method C). Detected mass: 419.2 (M+H").
6-(cis-4-Allyl-4-amino-cyclohexyloxy)-7-methyl-2-(4-methoxy-benzyl)-2H-isoquinolin-1-
one (19)

NH,

957 mg of 6-(cis-4-allyl-4-amino-cyclohexyloxy)-7-methyl-2-(4-methoxy-benzyl)-2H-
isoquinolin-1-one (19) were synthesized starting from 2.49 g (8.37 mmol) of 6-fluoro-2-
(4-methoxy-benzyl)-7-methyl-2H-isoquinolin-1-one (13) and 1.30 g (8.37 mmol) of 4-

allyl-4-amino-cyclohexanol (16), following the protocol described for 6-(4-allyl-4-
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10
6-(cis-4-Alyl-4-am no-cycl ohexyl oxy) - 2Hi soqui nolin-1
wo one/0fA3) | O HN/ NH2 O The pure conmpound 2BCTEB2007/011169

obt ai ned by separation of a diastereoneric mxture of
conmpound 21 via preparative HPLC and | yophilization of
the residue from2N HCl and S@ater, respectively to
give the hydrochloride. Rt = 1.01 m n (Method B)
Detected 15 mass: 299.2 (MtH).

amin®- o(y@loﬁe&Xl@xkl)LV &ﬂ@@?%4m@t‘h@h@bﬁngébﬁﬂ-7tsmﬁjh}dlrn2ﬂolnec(q 7). Ry =

ne ng of

1.14 B’t"(l éM@mpdapl)y@eféﬁﬁéﬁﬁ sy B3R tidxy) - 7- met hyl - 2Hi soq
ui nol i n-1-one (24, hydrochloride salt) were
synt hesi zed from 100 ng (0.23 mmol ) of

6-(4-Atficd- arrﬂﬂ@icka‘llohéxy 13Ry)-7-chloro-2H-isoquinolin-1-one (20)
am no-cycl o exyloxy) 7-met hyl - 2- (4- net hoxy- benzyl) - 2H
i soqui nol i n-1-one M
6-(4-allyl-4-am no- cyc yl o chloro 2H- i soqui no
lin-1 one (20).HR g n ( .Petected
mass: 313.2 (MrH+) |
58 2- Met hyl - propangy 2-sul finic acid 2
[4-(tert-butyl-di methyl -silanyl oxy)-cycl ohexyl i dene] -

138 n’a\al 59830( r%?&olgof é3(4)é}fy[54£bmm@-cyd&ex%)@)soémbr@z -(@fmethoxy-

benzm)@‘rbnaoqblmqhh Hﬂi@t(ﬁw weire gissobsed) inad Blodfellah@nd heated in a
mlcroi/g%verz%v]%%t ?’g@ @dﬂﬁgl r} l\é%th@no wgssad%‘alzgno‘){he-rﬂe%gr:r& Fixture was

evaporated. The crude product was separated via preparative HPLC to give the

desired product as the trifluoroacetate.. To obtain the hydrochloride salt, the resultant
trifluoroacetates were taken up in 1N HCI and lyophilized two times. The respective
residue was redissolved in water and lyophilized again to yield 42 mg of a
diastereomeric mixture of 6-(4-allyl-4-amino-cyclohexyloxy)-7-chloro-2H-isoquinolin-1-
one (20) as hydrochloride. Ry = 1.02 min, 1.08 min (Method B). Detected mass: 333.2
(M+H").

6-(4-Allyl-4-amino-cyclohexyloxy)-2H-isoquinolin-1-one (21)

pZ O
HN —

o NH,

30 mg of 6-(4-allyl-4-amino-cyclohexyloxy)-2H-isoquinolin-1-one (21) as
diastereomeric mixture, obtained as the hydrochloride, were synthesized from 114 mg
(0.27 mmol) of 6-(4-allyl-4-amino-cyclohexyloxy)-2-(4-methoxy-benzyl)-2H-isoquinolin-
1-one (18) following the procedure of 6-(4-allyl-4-amino-cyclohexyloxy)-7-chloro-2H-
isoquinolin-1-one (20). Rt = 0.93 min, 0.98 min (Method B). Detected mass: 299.2
(M+H").
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2- et hyl - 2- propanesul fi nam de. The resulting m xture
was stirred under reflux for 12 h, before being
WQsed sttt o an equal vol ume of saturated aqueBCBEEP2007/011169
NaHCC3 with rapid stirring and filtered through
celite. The filter cake was washed wth ethyl acetate,
the aqueous |ayer was separatred and extracted tw ce
with ethyl acetate. The conbi ned 10 organic |ayers
were dried over MgSO4, filtered, and concentrated
6-(4-AINef-aMAssLePtiohBRyloky)-4 g - @1h€éih9lt2Hﬂ§o¢wn®ﬁn ecorizy(22)
silica gel chromatography to yield 5.12 g of the title
compound (25) as djastereonmeric mxture. Rt= 1.87 mn,
1.92 min (Method CL. Detectgd ng 332.3 (MtH+) . 15

cycl ohexyl ]-a : WO

2008/ 077556 PCT/ EPY 007/ 011169 59 A ﬁpﬂ ution of 3.00 g

(9.05 nmol ) of 2-n@t hyl - propane-2-sul f£ni c acid

[4-(tert-butyl - _ ) o
6-(4-gliytet-apiineicyelopeusyoxyed d-dimesthyl-2drisgaquineline 1 (s (32) as5

dlast?@p%aer%tlaxgﬁ 8%%31%3’\%5 é@? 5?’?50&%99% Was! é%/n?ﬁ'eézé‘& in a similar

fashi6 s QiseAbLaEGNBR! Symtivegigiof €20)N udingt Dyd-nesthexy- benzyl)—4 7-
recooled to -78 C. The reaction solution was stir

dimethyl-2FBiscquinoiinr1-eng (which/geuld begierated a3 G- ﬂléﬁfﬁ’r4 -methyl-
prerFIRTCLHGE SBIPNoRe 1L BRI HBsUeg AT Sifrs of 12 and

13). RyeR. MyBD4, 2. 18irhingMethod ). Oetectati maasd ARTAR (MBS IUm

The crude product was purified by silica gel
chromat ography to yield 800 ng of the title conpound

e RS S M ST g, *

2 I\/let hyl - propane- 2=
[4-(tert-butyl-d rreth anyl|

bi cycl ohexyl - 1-yl ]

The pure compound 23 was obtained by separation of a diastereomeric mixture of
compound 21 via preparative HPLC and lyophilization of the residue from 2N HCI and
water, respectively to give the hydrochloride. Ry = 1.01 min (Method B). Detected
mass: 299.2 (M+H").
6-(cis-4-Allyl-4-amino-cyclohexyloxy)-7-methyl-2H-isoquinolin-1-one (24)

pZ @)
HN —
I NH,

11 mg of 6-(cis-4-allyl-4-amino-cyclohexyloxy)-7-methyl-2H-isoquinolin-1-one (24,
hydrochloride salt) were synthesized from 100 mg (0.23 mmol) of 6-(cis-4-allyl-4-
amino-cyclohexyloxy)-7-methyl-2-(4-methoxy-benzyl)-2H-isoquinolin-1-one (19)
following the procedure of 6-(4-allyl-4-amino-cyclohexyloxy)-7-chloro-2H-isoquinolin-1-
one (20). Ry = 1.01 min (Method F). Detected mass: 313.2 (M+H").
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117 NS ,0--Si 1.13 g of
2- et hyl - propane-2-sulfinic acid

WQ 20080&1566 but yl - di net hyl - si | anyl oxy) 15 PCT/EP2007/011169
bi cycl ohexyl -1-yl]-am de (27) as diastereoneric
m xture were synthesized from?2.00 g (6.03 nmol) of
2- et hyl - propane-2-sulfinic a8i d
[4-(tert-butyl-dimethyl-silanyl oxy) -
cycl ohexylidene] -am de (25) and 15 nL (30.2 mmol ) of a

2-Melgobpane-sflfinic yacid e gtrmdgpledimeth gidilany bary)-oy dibEexylidene]-
. f(&%lr.’ovvi ng the procedure for 2-nethyl-propane-2-
amidg (PP} ni ¢ aci d

[4-(tert-butyl-dinmethyl-silanyhoxy)-1-cycl opropyl -cycl
ohexyl]-amde (26). Rt 20 = 1.190 min, 2.00 mn (Method
). Detected mass: 416.3 (M .
4- Am no- 4- cycl opropyl -cycl o xan (28) WD 2008/ 077556
PCT/ EP2007/ 011169 60 NH2 Tod a solution of 1.00 ¢
(2.68 mol ) of 2-methyl-p -2-sulfinic acid
[4-(tert-Dbutyl -
di net hyl - si | anyl oxy) - 1- cychgpf opyl - cycl ohexyl ] - am de
(26) in 6 nL of 2-propanol were added 2 nL of 2N
hydrochl oric acid and the pOxture was stirred at room
tenperature 5 until conpiete eonversion was achi eved.
The reaction m xture was hed with diethyl ether,
t he agueous phase was concehtrated in vacuo and
| yophi lized to I ast ereomeric m xture of

Toa §¥Mﬁpﬁ@f@.§@,g|(8{5@1&5\%&};ygﬂdmgHM—d(rzgl)hyggilanyloxy)—cyclohexanone
m 0L et acpt 48 LA R T OEHY BB L5 8.0 mimo o

2-mefhyHZ+propadedulfiramiddn The reshidting mddale wa9)stiNidd ur(ddr réfdx for 12 h,
of dia no- pi cycl

beforfheTag RPHE] P SR SAUR) P BERR BF PaL IR AGHepYSNAHCTs with rapid
stirrifg"Bha fitéred tRESUYH cHREPPRE fikesthitd Was vRdHEd With €8hjI acetate, the

aqueous layer was separated and extracted twice with ethyl acetate. The combined

organic layers were dried over MgSOQy, filtered, and concentrated under vacuum. The
crude product was purified by silica gel chromatography to yield 5.12 g of the title
compound (25) as diastereomeric mixture. Ry= 1.87 min, 1.92 min (Method C).
Detected mass: 332.3 (M+H").

2-Methyl-propane-2-sulfinic acid [4-(tert-butyl-dimethyl-silanyloxy)-1-cyclopropy!-
cyclohexyl]-amide (26)
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15 butyl -di net hyl - si | anyl oxy) - bi cycl ohexyl -1
-yl]-amde (27) follow ng the procedure for 4-
WQRi0a7%scycl opr opyl - cycl ohexanol (28). Rt = OPGI/ER30AT/011169
0.76 mn (Method C). Detected nmass: 198.3 (MrH+),
163. 0 (M NH3+H+) 5-Allyl-5-am no-cycl ooctanol (30) WO
2008/ 077556 PCT/ EP2007/011169% 61 H2N OH 0.89 g of
5- Al |yl -5-am no-cycl ooctanol (30) were synthesized as
a diastereoneric mxture starting from1.50 g (5.85
| : it )Yofdl-Arsthyil sropdh Gfiflconsd ppeet-butyl-
ASOI% mc_gfog? gg g?rg?) o)%/ 7N amhr%‘n‘frab?n@ﬁ%hgnoj , and 1.7 v
dimetiyl-gita xysiyplobexylidgnsltamide (25) in 15 mL of diethyl ether was added

cropfsgig o ik 877 Aol of e O A G Gig g
bromﬁ%g?:diélngF%meﬂﬁ:ﬁdcle@td%ﬁm. Thétéaction) solDrdreeiasdstirred at -78 °C

for 1t and\wag ?Ibwac_étq WB)UWP TepmeeRReraturafyPEXght dye ferelign was
queniBEEI BBy BB L 3P ED ek Bo 801, Reave s,

filterelt; ahtyonéeftrated imder vatiuoet. iHe siuderprodugt was purified by silica gel
cycl ohexylam ne (16, step .a) in 150 f . .
chrorpategrantphior YaldeS et mg @f rtg?eafaaaamzng'ﬁ?@ ag Jigsiprgageyic mixture.
- bint 8hle- | - : mol ) of
Re= 222 i, Fm Rl Mo e e ety S T M )2 o
14 h at roomtenperature, before being washed with 15

er twce, i.ed over nesi pm sul. f gt e and, .
2 Melfghoemnai ecpulié 2l B ceR SR BT o fna s picycippey-1-vi-
amidég@-y)at ed in a purity sufficient for further
conversion. Rt = 1.85 mn (Method |I). Detected nass:
270.2 (M Boc+H+). 20 O
[4-(tert-Butyl-dinethy
I)-cycl ohexyl]-carbam
2008/ 077556 PCT/ EP2007/

nyI&xy) -1- ( 3- hydr oxy- pr opy

aci dNt/erH/butyl ester (32) WD

1.13 g of 2-methyl-propane-2-sulfinic acid [4-(tert-butyl-dimethyl-silanyloxy)-
bicyclohexyl-1-yl]-amide (27) as diastereomeric mixture were synthesized from 2.00 g
(6.03 mmol) of 2-methyl-propane-2-sulfinic acid [4-(tert-butyl-dimethyl-silanyloxy)-
cyclohexylidene]-amide (25) and 15 mL (30.2 mmol) of a 2M solution of
cyclohexylmagnesium chloride in THF following the procedure for 2-methyl-propane-2-
sulfinic acid [4-(tert-butyl-dimethyl-silanyloxy)-1-cyclopropy!-cyclohexyl}-amide (26). R
= 1.90 min, 2.00 min (Method 1). Detected mass: 416.3 (M+H").

4-Amino-4-cyclopropyl-cyclohexanol (28)
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62 OHOH ~-NO'O ~Si 16.2 nL (8.12 nmol) of a 0.5M
solution of 9-BBN in THE were added to a sol ution of
WQa2@8/0s6R. 71 nmol ) of PCT/EP2007/011169
[1-ally)-4-(tert-butyl-dinethyl-silanyl oxy)-cycl ohexyl
]-carbamic acid tert-butyl ester (31) in 5 nL THE at
0 C. The reaction mixture wa80allowed to 5 warmto
roomtenperature over night, before being cooled to O
C. Then, 20 nL of 3M aqueous sodi um hydroxi de and 20
m. of 30% aqueous hydrogen peroxi de were added
slowy, and the m xture 5é‘suqm ed for 12 h. The
m xture was extracted twice g th ethyl acetate,
washed with water and sat uratethsodi um chl ori de
solution, dried over nmagnes sul fate and
concentrated in vacuo. 0.85'g the title conmpound 32
10 could be isolated as m xturfe of diastereoisoners in
a purity sufficient for furth conversion. Rt = 2.03
mn, 2.10 mn (Method C). Detected mass: 388.3 (MrH+t).

Toa élgﬁ@iboﬂ"bf‘lﬁsé(z NRERMmdlY 8P methyrprIparRoRIsulfibid aétE4-(tert-butyl-
dimetmd—alanwmamfrr:y@lonmﬂyirpy@pham-ame {2§)3n femhordy2-prapanol were

addelgg %%C‘%@}\Zﬁé%?f?%'bc? %&é gmp)rﬁlg@r'et{%é’ Etiﬁé& e réobm temperature

until Empledé tohvéisiortivas Hatileved! TRl rerytion mixduhy daexyashed with diethyl
propyl )-cycl ohexyl]-carbamic acid tert-butyl ester .
ether; §15 aqieisphage was cpaseairaiasel vasue and WoRpliaed & yisld a

- . 7 | ) ' ' oA (4 :
diastifbon it vty BB aimifo- R ERRN ey En S atid (28) 2 Fiyaroohioride
whicldaeiseancrudbtiethes hextr steg. Rox 012 hndh (Medinod Cénpetexted eass:

- anot her 120 pL (1.94 mmol ) of iodonethane were added.
156.2r(M+Hehct i on WD 2008/ 077556 PCT/ EP2007/ 011169 63

m xture was stirred for 14 h at roomtenperature, then

5 nL of nmethanol were added
1-Amino-bicyclohexyl-4-ol (29)

NH

OH

425 mg of diastereomeric 1-amino-bicyclohexyl-4-ol (29) was synthesized as
hydrochloride from 1.13 g (2.72 mmol) of 2-methyl-propane-2-sulfinic acid [4-(tert-
butyl-dimethyl-silanyloxy)-bicyclohexyl-1-yl]-amide (27) following the procedure for 4-
amino-4-cyclopropyl-cyclohexanol (28). Ry = 0.61 min, 0.76 min (Method C). Detected
mass: 198.3 (M+H"), 163.0 (M-NH3+H").

5-Allyl-5-amino-cyclooctanol (30)
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and the volatiles were renoved in vacuo. Rt = 2.32
mn, 2.37 mn (Method C). Detected nass: 402.3
W@ R9BIY755802. 3 (M Boc+H+). 5 b) PCT/EP2007/011169

4- Am no- 4- ( 3- met hoxy- propyl ) -cycl ohexanoi (33) 200 ngy
of the crude
[4-(tert-buty|-dinethyl-siIaﬁ?loxy)-l-(3-nethoxy-propy
| )- cycl ohexyl]-carbamic acid tert-butyl ester (33,
step a) were dissolved in 10 nL of dichl oronet hane
and treated with 370 kaEB triflygroacetic acid. After
stirring at room tenpe il conplete
conversi on was achi eved, xqueous hydrochloric acid
10 was added, the m xture stirned for further 60 mn
and the aqueous phase ev
am noal cohol was | yophilixzed from water and used crude
as hydrochloride in the neXt reaction. Rt = 0.18 mn,
0.37 min (Method C). Detectgd mass: 188.3 (MrH+). 15
ci s-4-(1-Benzyl oxy-7-chl oro-1soqui nol i n-6-yl oxy)-1-cyc

0.89 (E;OCH@RWI &&ﬁh%‘- ?¥||O%€J[dh%| (3Hwe@$ynthesized as a diastereomeric

rans- 4- benzyl oxy- 7-chl oro-i soqui nol i n-6-yl oxy)-1-c

mlxtlyelabmtlogytoro;ﬂcw)ge(ﬁ;%amm\td) of Sﬁ;ed\butylct[m@lhmllylcz(mmlooctanone

8.4 il (R P or TN HERFORR I8 s56nahR (bl { oL it of 2-ally-

4 4,5\,/51$etaa1ﬁéﬂwya1,ss;izimmd?élaﬁ%dnwr?g fife mmbaoquescnbed for 4-allyl-4-
4- am no- 4- cgc opr opyl - cycfohexanol m of

(,28)
amlngrcrv(@iquaa@ {18 Be~ 044 B1in Q. ABrng(Mchoé@)eret%@ted doass: 184.3
P¥§nperature a solution of 823 ng (2.86 muol ) of
£benzyl oxy- 7-chl oro-6-fluoro- isoquinoline (11) in 12
n1 of dinethyl acet am de was added and stirring mas
ed 25 first at roomtenperature, then at
11-All,rhﬂr(|tert h@wrl @'HB??WH‘W‘OM sthexyllsaroamic am@é%ﬁwl ester (31)
was quenched by addition g 30 nL of jmater and the
reaction mixture was WO 2008/ 0#7556 ACT/ EP2007/ 011169
64 extracted three timgs w M xture of
di chl or onet hane and 2- nol :1). The conbi ned
organi c |l ayers were evaporatef, water was added and
the crude product was subjected tpo |yophilization to
renmove remai nders of dinethyl tam de. The obtai ned
crude product was purified by sillica ge
chromat ography to yield 63 of the 5 cis-isoner 34,
78 ng of the trans-isoner hd 148 ng of the title
compound as

To a solution of 3.00 g (11.1 mmol) of 1-allyl-4-(tert-butyl-dimethyl-silanyloxy)-
cyclohexylamine (16, step a) in 150 mL of dichloromethane at O °C were added 2.92 g
(13.4 mmol) of di-tert-butyl dicarbonate and 1.5 mL (10.7 mmol) of triethylamine. The
reaction mixture was stirred for 14 h at room temperature, before being washed with
water twice, dried over magnesium sulfate and concentrated. 3.24 g of the title
compound could be isolated in a purity sufficient for further conversion. Ry = 1.85 min
(Method 1). Detected mass: 270.2 (M-Boc+H").

[4-(tert-Butyl-dimethyl-silanyloxy)-1-(3-hydroxy-propyl)-cyclohexyl}-carbamic acid tert-
butyl ester (32)
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di astereoneric mxture. R =1.30 mn (34), 1.35 mn
(35) (Method C). Detected mass: 423.2 (M-H+). The

WO 20080%ISAG products were obtai ned by the sane PCDERWOT/E11169
descri bed for the 10 synthesis of 34 / 35 using
1- benzyloxy 7-chloro-6-fluoro-isoquinoline (11) or 1-
benzyl oxy- 7- et hyl - 6- f | uor o- Boqui nol i ne .(13) and the
correspondi ng am noal cohols. WD 2008/ 077556
PCT/ EP2007/ 011169 65 0 a) UC-U NCo M14, + d?
Mce) LOOCOOO OOE)oEoOZ 2dH Nco QNO X
so O>a) XX La)N )O QL > XOXUC

L

j, a) r-, c-OOOv§ X0

0
s

16.2 mL (8.12 mmol) of a 0.5M solution of 9-BBN in THF were added to a solution of
1.00 g (2.71 mmol) of [1-allyl-4-(tert-butyl-dimethyl-silanyloxy)-cyclohexyl}-carbamic
acid tert-butyl ester (31) in 5 mL THF at 0 °C. The reaction mixture was allowed to
warm to room temperature over night, before being cooled to 0 °C. Then, 20 mL of 3M
aqueous sodium hydroxide and 20 mL of 30% aqueous hydrogen peroxide were
added slowly, and the mixture was stirred for 12 h. The mixture was extracted twice
with ethyl acetate, washed with water and saturated sodium chloride solution, dried
over magnesium sulfate and concentrated in vacuo. 0.85 g of the title compound 32
could be isolated as mixture of diastereoisomers in a purity sufficient for further
conversion. R; = 2.03 min, 2.10 min (Method C). Detected mass: 388.3 (NMi+H").

4-Amino-4-(3-methoxy-propyl)-cyclohexanol (33)
OMe

H,N

OH
a) [4-(tert-Butyl-dimethyl-silanyloxy)-1-(3-methoxy-propyl)-cyclohexyl]-carbamic acid
tert-butyl ester
A solution of 250 mg (0.65 mmol) of [4-(tert-butyl-dimethyl-silanyloxy)-1-(3-hydroxy-
propyl)-cyclohexyl]-carbamic acid tert-butyl ester (32) in 3 mL of THF was dropped into
a suspension of 28.3 mg (0.71 mmol) of sodium hydride (60%) in 8 mL THF at 0 °C.
120 L (1.94 mmol) of iodomethane were added, and after stirring for 1 h at room

temperature another 120 pL (1.94 mmol) of iodomethane were added. The reaction
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U'~ECOUUUCcCo-a> N> U 2NzzT-2z 0OO0Oco
mO\/ O\ / Ozz 6 751-- 0 EUcooco QmNN
W@20030735O co a) CL a) Efu X CON CO F--POVEPLQ/011169
CO WO 2008/ 077556 PCT/ EP2007/011169 66 0 a) UU c¢ "

om '-tl' U A? MT- T- 63

mixture was stirred for 14 h at room temperature, then 5 mL of methanol were added
and the volatiles were removed in vacuo. Ry = 2.32 min, 2.37 min (Method C).
Detected mass: 402.3 (M+H"), 302.3 (M-Boc+H").

b) 4-Amino-4-(3-methoxy-propyl)-cyclohexanol (33)

200 mg of the crude [4-(tert-butyl-dimethyl-silanyloxy)-1-(3-methoxy-propyi)-
cyclohexyl]-carbamic acid tert-buty! ester (33, step a) were dissolved in 10 mL of
dichloromethane and treated with 370 pL of trifluoroacetic acid. After stirring at room
temperature until complete conversion was achieved, 2M aqueous hydrochloric acid
was added, the mixture stirred for further 60 min and the aqueous phase evaporated.
The crude aminoalcohol was lyophilized from water and used crude as hydrochloride
in the next reaction. Ry = 0.18 min, 0.37 min (Method C). Detected mass: 188.3
(M+H™).

cis-4-(1-Benzyloxy-7-chloro-isoquinolin-6-yloxy)-1-cyclopropyl-cyclohexylamine (34)
and trans-4-(1-benzyloxy-7-chloro-isoquinolin-6-yloxy)-1-cyclopropyl-cyclohexylamine
(35)

N A A L e ' N [ j—< |
3 cl < S cl -
0 o

To a suspension of 312 mg (7.80 mmol) of sodium hydride (60%) in 12 mL of dimethyl
acetamide was added a solution of 404 mg (2.60 mmol) of 4-amino-4-cyclopropyl-
cyclohexanol (28) in 6 ml of dimethyl acetamide. After stirring for 60 min at room
temperature a solution of 823 mg (2.86 mmol) of 1-benzyloxy-7-chloro-6-fluoro-
isoquinoline (11) in 12 ml of dimethyl acetamide was added and stirring was continued
first at room temperature, then at 50 °C until the reaction went to completion. The

reaction was quenched by addition of 30 mL of water and the reaction mixture was
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extracted three times with a mixture of dichloromethane and 2-propanol (3:1). The
combined organic layers were evaporated, water was added and the crude product
was subjected to lyophilization to remcve remainders of dimethyl acetamide. The
obtained crude product was purified by silica gei chromatography to yield 63 mg of the
cis-isomer 34, 78 mg of the trans-isomer 35 and 148 mg of the titie compound as
diastereomeric mixture. R; = 1.30 min (34), 1.35 min (35) (Method C). Detected mass:
423.2 (M+H").

The following products were obtained by the same procedure described for the
synthesis of 34 / 35 using 1-benzyloxy-7-chloro-6-fluoro-isoquinoline (11) or 1-

benzyloxy-7-methyl-6-fluoro-isoquinoline (13) and the corresponding aminoalcohols.
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6-(cis-4-Amino-4-cyclopropyl-cyclohexyloxy)-7-chioro-2H-isoquinolin-1-one (41)

A solution of 63 mg (0.15 mmol) of cis-4-(1-benzyloxy-7-chloro-isoquinolin-6-yloxy)-1-
cyclopropyl-cyclohexylamine (34) in 9 mL of 2-propanol was treated with 3 mL of 2N
adueous hydrochloric acid and stirred at room temperature until complete conversion
was observed. The reaction mixture was evaporated, twice lyophilized from water and
recrystallized from 2-propanol. 30 mg of the titte compound could be isolated as its
hydrochloride. R¢ = 0.99 min (Method B). Detected mass: 333.2 (M+H™).

The following products were synthesized as hydrochlorides using the standard
deprotection procedure described for the synthesis of 6-(cis-4-amino-4-cyclopropyl-
cyclohexyloxy)-7-chloro-2H-isoquinolin-1-one (41). If the diastereoisomers could not be
separated previously, the deprotected products were purified by preparative HPLC and
lyophilized from 1N HCI and water.
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benzyl am no- 4- cycl opropyl - cycl ohexyl oxy) - 7-chl or o- 2H-i
soqui nolin-1-one (49) using 6-
W@ 200840771586 4- cycl opr opyl - cycl ohexyl oxy) - 7- chl orRCREP1080¢11169
uinolin-1-one as diastereoneric mxture (34 and 35)
or as pure trans-isoner (35) @nd t he correspondi ng
al dehydes or ketones. The nnz al kyl ated products were
purified by preparative HPLC 25 and |yophilized from
1 N HCI and water. WD 2008/077556 PCT/EP2007/011169
6-(traps-4Bgnzylaminoy-cyclaprepyircydohexylexyy- Hehlorgi2Hyisoquinglin-1-one
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EOO0OOp OO >+ V.t - 0 1~ UUI" Ua) UN
27 22) OUO (7

HN ~.H
Cl N
O

55.0 mg (0.17 mmol) of 6-(trans-4-amino-4-cyclopropyl-cyclohexyloxy)-7-chloro-2H-
isoquinolin-1-one (42) were dissolved in 1.0 mL of methanol and molecular sieves 4 A
were added. Then, 45.8 pl (0.34 mmol) of triethyl amine, 94.5 uL (1.65 mmol) of acetic
acid and 52.6 mg (0.49 mmol) of benzaldehyde were added. After stirring for 60 min, a
solution of 31.2 mg (0.49 mmol) of sodium cyano borohydride in 0.5 mL of methanol
was added dropwise and the mixture was stirred first at room temperature, the at 70 °C
until complete conversion was achieved. The solution was filtered and the solvent was
removed under reduced pressure. The residue was dissolved in dichloromethane and
washed with saturated aqueous sodium bicarbonate solution. The aqueous phase was
the reextracted three times with dichloromethane, the organic phases combined, dried
over magnesium sulfate and evaporated. The residue was triturated with 2-propanol,
filtered, and the precipitate was lyophilized from water. 24 mg of the title compound
could be isolated as its hydrochloride. R; = 2.50 min (Method H). Detected mass: 423.3
(M+H"). '

The following two products were obtained as hydrochlorides by the general procedure
for the reductive amination reaction described for the synthesis of 6-(trans-4-
benzylamino-4-cyc|opropyl-cyclohexyloxy)—?-chIoro-2H—isoquinolin-1-one (49) using 6-
(4-amino-4-cyclopropyl-cyclohexyloxy)-7-chloro-2H-isoquinolin-1-one as
diastereomeric mixture (34 and 35) or as pure trans-isomer (35) and the corresponding
aldehydes or ketones. The monoalkylated products were purified by preparative HPLC
and lyophilized from 1N HCI and water.
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vacuo. The residue was dissolved in diethyl ether,
filtered over celite and evaporated. 1.14 g of the
wa paoBe7I566IPOUNd coul d be isol ated as m xt ure OPCT/EP2007/011169
stereoisonmers in a purity 10 sufficient for further
conversion. Rt = 1.83 mn, 1788 mn (Method 1).
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h. The m'xturhe was hextracteg tvm;:ﬁr\évittg tg'ylm
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2008/ 077556 PCT/ EP2007/ 011169 73 cog)ound 53 coul d be

(4.30iram0d) @ldidertrautyldieardpnateaand Ok 30 imima!) g tiigtpylamine. The
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[4-(1-Benzyloxy-7-chloro-isoquinolin-6-yloxy)-1-(3-hydroxy-propyl)-cyclohexyl]-
carbamic acid tert-butyl ester (53)
0 OH

/
| | 1 S
N cl 0

HN
OBn \( '
0\6

2.87 mL (1.43 mmol) of a 0.5M solution of 9-BBN in THF were added to a solution of
250 mg (0.48 mmol) of [1-allyl-4-(1-benzyloxy-7-chloro-isoquinolin-6-yloxy)-
cyclohexyl]-carbamic acid tert-butyl ester (62) in 5 mL THF at 0 °C. The reaction
mixture was allowed to warm to room temperature over night, before being cooled to 0
°C. Then, 5 mL of 3M aqueous sodium hydroxide and 5 mL of 30% aqueous hydrogen
peroxide were added slowly, and the mixture was stirred for 5 h. The mixture was
extracted twice with ethyl acetate, washed with water and saturated sodium chloride

solution, dried over magnesium sulfate and concentrated in vacuo. 196 mg of the title
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6-[ ci s-4-am no- 4-( 3- hydroxy- propyl ) -cycl ohexyl oxy]-7-c
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6- [trans- 4-am no- 4- ( 3- hydr oxy- propyl ) -cycl ohexyl oxy] -7

10 chl oro-2Hi soqui nolin-1-gne (55) were synthesized

as hydrochl orides from 184 (0.34 mol ) of

[4-(1-benzyl oxy-7-chl oro-isoqui nolin-6-yloxy)-1-(3-hyd
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furthesSgivarsiana iy - 298 eyt bERed CcDetesied grassy 413 M+HY,

7-chl oro-2H-i soqui nol i n-1-one (41). The

di ast ereoi soners were separated by 15 preparative HPLC

6[c:s-an%rmrgaaﬁ+(6+hyz1@@<w-pmﬂyi) eyalghexekykdterloragHasagaigofinl -one (54)

and 6 iﬁ%ﬁ!%)_ﬁ:ﬁ aI'PIEO g@ﬁ@@%’pﬂ}@h&%@%@g ?ch%SZHeié&q&nohn 1-

one (5%) 6- yl oxy) - 1- (2 3-d i hyd roxy-propyl)-cyclo hexyl]-
carbamc acid tert-butyl ester (56) OHOOH / I \ N
' 0 20 AQBIution of_ 100.ny @ 19 OH

g .
_z_ynl,éxy 7-chl org”\{ ’ n- 6-

Yt ox g} ofre:
n a mxture of 2N6l,pL of water 500 pL of acetorNaH
Qs treated with 36.2 my (0.27 molQ

13.2 nh\b BEBf[stméﬁh@d)Mﬂ(@ hydrost pﬁ@pﬁﬂﬁt?&lahéxﬁwdy]MCﬁlom@ZH isoquinolin-

(1 of a 5%so tion of osmumtetroxide in
1-one 2264)t @md 18 e 6- ﬁ@%ﬁmlﬂ@ 4vbxhydioxyermony)cysighexyloxyl-7-

ch Ioroﬁﬁ%@%@lﬁbT ;H{%Q(S%ggmrg gs pﬁ‘g-:@ff%os%é) Eym(gﬁg}ﬁfﬁgf@rﬁﬁl 84 mg

(0.34 measl) bbfa-(tabsehhdoxy BamidredsbguiadtinB-yiox gt 1-$3thydadadpropyi)-
aqueous sodi um bisulfite act ed Wlth(fgyd .
cyclohgal#REbargIG ad b UM GRS (r U613 standard eprotection

procedure described for the synthesis of 6-(cis-4-amino-4-cycloprepyl-cyclohexyloxy)-

7-chloro-2H-isoquinolin-1-one (41). The diastereoisomers were separaied by
preparative HPLC and lyophilized from 1N HCI and water. Ry = 1.93 min (54), 2.01 min
(55) (Method H). Detected mass: 351.2 (M+H").

[4-(1-Benzyloxy-7-chloro-isoquinolin-6-yloxy)-1-(2,3-dihydroxy-propyl)-cyclohexyl}-
carbamic acid tert-butyl ester (56)

HO OH
= O

Nx
Cl O
HN
OBn
o\ﬁ
A solution of 100 mg (0.19 mmol) of [1-allyl-4-(1-benzyloxy-7-chloro-isoquinolin-6-
yloxy)-cyclohexyl]-carbamic acid tert-butyl ester (52) in a mixture of 250 L of water
and 500 pL of acetone was treated with 36.2 mg (0.27 mmol) N-methylmorpholine

oxide monohydrate and 24.0 pL (1.91 pmol) of a 2.5% solution of osmium tetroxide in

tert-butanol. The mixture was stirred at room temperature until complete conversion
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[1-Al Iyl -5-(1-be ® E'
cycl ooctyl ]-car
NH OBn O _~ AN 20

Qﬁ 6-yl oxy) -
er (58) NC
ocedure descri bed
nzyl oxy-7-chl or o-
I soqui nol i n- 6- ylon%) cyclohexyl] c mc acid
tert-butyl ester 2.34 g of [1-allyl-

16.4 Mg beequlemsmlt @chﬁydmlprapwm éloMéQWWy]CW-@hQﬁQIZHI Jsoquinolin-
-carbanmic acid tert- g ester 58) were s¥nt hesi zed
¥

1-ona45%) sewld bedseolater agtﬂ@@ ﬁmc;hlqudﬂwf@ ouxtyre gf steregispners
accog({ilpél éhc? it ngra&(g/ fjggrot %rr 8Irrooceldgcr)eq SF%% I|bed fé)r the swthesus of 6-(cis-

4-amineat yyoksprop Iééﬂz)ohéky&ﬁ(yg T-d¥oib m-lgﬁﬁﬁmﬁﬁﬂﬂt-:;@ne (41) starting from
PCT/ EP2007/ 011169 75 mol_) of dj-tert-but

60 mgi @it b3S ok H{ R D8BZHEXY T oS eRUOIPTE-Hony)-ArfRsdinycroxy-
propg E%g b5§¥lgﬁﬁmat@%é@téga§uw 'ékf\%r?ﬁ%)gﬁ sihis %t'lg'fglo 85 min (Method

C). Dﬁiestedﬁﬁasﬁ e(awmmm ).

[1-Allyl-5-(1-benzyloxy-7-chloro-isoquinolin-6-yloxy)-cyclooctyl}-carbamic acid tert-butyl
ester (58)

| AN © Y
N F cl NH
OBn e}
0

Following the procedure described for the synthesis of [1-allyl-4-(1-benzyloxy-7-chloro-
isoquinolin-6-yloxy)-cyclohexyl]-carbamic acid tert-butyl ester (562), 2.34 g of [1-allyl-5-
(1-benzyloxy-7-chloro-isoquinolin-6-yloxy)-cyclooctyl]-carbamic acid tert-butyl ester
(58) were synthesized as a mixture of diastereomers from 4.00 g (8.87 mmol) of 1-

aIlyI-5-(1-benzyloxy—?—chI_oro-isoquinolin-6-yloxy)-cyclooctylamine (39), 2.90g(13.3
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5
[ 5- (1- Benzyl oxy-7-chl oro-i soqui nol i n-6-yl oxy) - 1- ( 3- hyd
WO 20080P1S6pY| ) - cycl ooctyl ] -carbam ¢ aci d tert -PCE/EP2007/011169

ester (59) OCOH \ / / O NH NOBh O~ AO0O1.14 g of
[ 5- (1- benzyl oxy- 7-chl or o- |309U|nolin-6-y|oxy)-1-(3-hyd
roxy- propyl)-cycl ooctyl ] - Bami ¢ acid tert-butyl
ester (59) were synthesized using the procedure
described for 10 the synthesis of

mmol)%f [dh-téebup| ekoarbonitecarm n&mqmuu(a Bl31|=rﬁsn<ylb of(jr)etﬂyleﬁumgl drhe title

roxy-propyl) cycl ohexyl]- bam C aci d
commmg rurdied; %s#%sﬁhc r?ﬂgat@sramv r)1 5? “f{'m (Method 1).
W i HPXYy- 7- chl or o-i soqui nol i n- 6-yl oxy) - cyc
Dete?{ogcﬂﬁdﬁ écsafggm zm d tert-butyl ester (58) and 12.7
m. (6.37 nmmol) of 9-BBN (0. 5Mso|ut|on|n THF). Rt

[5-(1 SRRl Qg%ww oo TR Birgs my? iR gt camaric
acid {érggl%,{yﬁgg@,r@‘%)u n-1-one (60) O CH HN/ NH2 O 168

6 [ 5- am no-5- ( 3: hydroxy
0- 2H-i soqui nQ
di ast er eonerilt mi x
20 (0.53 nmmoiN-_of
[ 5- (1- benzyl oxyt 7- chl oroqlsoqw nol in E‘ yl oxy) - 1-( 3- hyd
roxy-propyl) cyoBaoctyl]-carbam ¢yasid tert-butyl

ester (59) using the standard ;;(:t ection procedure

cl ooctyl oxy] - 7-chl or
synt hesi z as
as hydrochl ¢fi de from 300 ng

descri bed for the synthesis of
6- (cis-4- anino 4 cycl opropyl - cycl ohexyl oxy) -
7- chlor in-1-o0

1.149 (1f2{5rﬁ1 %%d ;:El()lrw%{lréﬁm-ﬁa%%xy)gh@ Ey%rwyﬁarbp%cyclooctyl]-
carbZRBA84 (e U HsEEr@9Y Wetd L§Rthebfzed using the procedure described for

the synthesis of [4-(1-benzyloxy-7-chloro-isoquinolin-6-yloxy)-1-(3-hydroxy-propyl)-
cyclohexyl}-carbamic acid tert-butyl ester (53) starting from 1.17 g (2.12 mmol) of [1-
allyl-5-(1-benzyloxy-7-chloro-isoquinolin-6-yloxy)-cyclooctyl]-carbamic acid tert-butyl
ester (58) and 12.7 mL (6.37 mmol) of 2-BBN (0.5M solution in THF). Ry = 1.71 min
(Method 1). Detected mass: 569.3 (M+H").

6-[5-Amino-5-(3-hydroxy-propyl)-cyclooctyloxyl-7-chloro-2H-isoquinolin-1-one (60)

HN
Cl NH,

O
168 mg of 6-[5-amino-5-(3-hydroxy-propyl)-cyclooctyloxy]-7-chloro-2H-isoquinolin-1-
one (60) were synthesized as diastereomeric mixture as hydrochloride from 300 mg
(0.53 mmol) of [5-(1-benzyloxy-7-chloro-isoquinolin-6-yloxy)-1-(3-hydroxy-propyl)-
cyclooctyl]-carbamic acid tert-butyl ester (59) using the standard deprotection
procedure described for the synthesis of 6-(cis-4-amino-4-cyclopropyl-cyclohexyloxy)-
7-chloro-2H-isoquinolin-1-one (41). Ry = 2.07 min, 2.12 min (Method H). Detected
mass: 379.2 (M+H").
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[5-(1 -Benzyl oxy-7-chl oro-isoqui nolin-6-yloxy)-1
- ( 3- net hoxy- propyl ) -cycl ooctyl]- carbamc acid
wWo e0oB8Osseyl ester (61) OOV N C NH OBn O ~PA/EPHOA011169

solution of 405 ng (0.71 mmol) of
[ 5- (1- benzyl oxy-7-chl or o- ISO%UIHO|IH 6-yl oxy) - 1- ( 3-
hydr oxy- propyl ) -cycl ooctyl]-€@rbanic acid tert-butyl
ester (59) in 5 nL of THE was dropped into a
suspension of 31.3 ng (0.78 mmol) of sodi um hydride

[5-(1 @@Qn%/lo'x -chlero-Rdguaioli- @ylo?&?-ﬂ -@-miethchd/- mﬂirp'y)) d%looctyl]
i odoiret hane were added, and after stirrin

carbanoisracié tesebutylestesBiher 88.6 pL (1. 42 mml) The
reaction mxture was stirred at 10 room tenperature
until LCMS i ngi 5 nmL of
met hanol we rermve in
vacuo. The q]i ied by silica gel

p

chr omat ogr a > q NH
[ 5- (1- benzyl oxy- 7- chl or o-i soqui nol i fi- 6-yl oxy) - 1-
( 3- met hoxy- pr op¥M - cycl oocty! ] - d@ ] Cc acid

tert-butyl ester (61) as diasterfeornefic mxture
could be isolated. Rt = 1.89 NN\ 2.02 mn (Mthod 1).
Detected mass: 583.3 15 (MHY).
6- [ 5- Am no- 5- ( 3- net hoxy- propyl ) - cycl ooctyl oxy] - 7 chl or
o-2H—isogU|noI|nlone( 2) OOw HN C NH2

A solstien of 485M@(9-34 maol)of16-(rrkanzylsxyr &cploro- s equinolin-6-yloxy)-1-(3-

A T B RSB oo 08 o e Gy 2 e was

drop;%?d #ito GGskjspeASiontofdE1. 3 mgl (B F Benwoiyesfi smdmmthydexdef(GO%) in5mL

THF 8L ORC 6@@%«&%&"@%‘%& @%85%%@@ e aHbRS s4d ABET stiing for 1 h

at rocm‘qéﬂ‘ ler'iJ dgﬁnf)ﬁ'Léég A o H‘lesrymkﬂ?rﬁwe ALREBH ¢RikRB was stirred at

SCr | he s esi s of
room&eﬁtpesattrralmnnbl-_@}v@Mdmateqby:bmmtémmwei'sﬁésﬁthen 5 mL of methanol

were Gyt A NS 0B K Go¥ed it Vegte: TR Pde BRLeTal yyas pyrified by
silicaget cRforbfbgraptP. 198 mgM¥[594-ddnzyloxy-7-chloro-isoquinolin-6-yloxy)-1-
(3-methoxy-propyl)-cyclooctyl]-carbamic acid tert-buty! ester (61) as diastereomeric
mixture could be isolated. R; = 1.89 min, 2.02 min (Method I). Detected mass: 583.3
(M+H").

6-[5-Aminc-5-(3-methoxy-propyl)-cyclooctyloxy]-7-chloro-2H-isoquinolin-1-one (62)

7 0 OMe

HN
cl NH,

O
Starting from 94 mg (0.16 mmol) of [5-(1-benzyloxy-7-chloro-isoquinolin-6-yloxy)-1-(3-
methoxy-propyl)-cyclooctyl]-carbamic acid tert-butyl ester (61), 48 mg of a
diastereomeric mixture of 6-[5-amino-5-(3-methoxy-propyl)-cyclooctyloxy]-7-chloro-2H-
isoquinolin-1-one (62) were prepared as the hydrochloride following the standard

deprotection procedure described for the synthesis of 6-(cis-4-amino-4-cyclopropyl-
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Det ected mass: 393.2 (MrH+).
[ 5- (1-Benzyl oxy-7-chl oro-i soqui nol i n-6-yl oxy)-1-(2, 3-d
WO peodoTsge pr opyl ) - cycl ooctyl]- 5 carbam ¢ aci dPCT/EP2007/011169
tert-butyl ester (63) OOH N 13( / A NH OH OBn 58
ng of
[ 5- (1- benzyl oxy- 7- chl or o- i soddi nol i n- 6-yl oxy) - 1- (2, 3-d
i hydr oxy-propyl)- cyclooctyl]-carbamc acid tert-butyl
ester (63) were synthesized using the procedure
cyclod@wlbb(?)eﬁ-thmIMQwMrlitﬂm -$-arfe (44)(R; = 2.38 min, 2.46 min (Method H).
xy-7-chl or.o-1soqui nol i n-6-yl oxy) - 1- (2 3 10
Deteaheﬁya%&ﬂ -3 Sy cl ohexyl ] carbanic acid tert-butyl
ester (56) starting from90.0 ng (0.16 muol) of
[1-al ly)-5-(1-benzyl oxy-7- chloro I soqui nol i n- 6-

[5-(1 -)Bervzy/)owabbm¢-y§dqmmlbaﬁ4y¢0)qc)+‘k}(2 Brdihyalroyy-pesyyd)-cyclooctyl]-

O 23 nmet hyl nor phol i ne oxi de
Carb%ﬁo@ﬁ@ﬁ%’f (én‘gﬁ (1. 63 pnol ) of a 2.5% sol ution
of osmumtetrOX|de|ntert- 1.58 mn
(Method 1). S . ~OH
6- [ 5- Am no- 5- (2, roxy ooctyl oxy]-7-c
hl or o- 2H-i sogui one (64 [ OH O NH2

O Starting fro g (0@9
[ 5- (1- benzyl oxy, é chloro |squ|noI :6-yloxy)-1- 20
(2, 3- dlhydroxy prl) cycl ooctylQ~c an1c acid

tert-butyl ester (63) were pre%(m ng of
6- [ 5- am no- 5- (2, 3-di hydr oxy- pr -cycl ooctyl oxy] -7-c
hl or o- 2Hi soqui nol i n-1- one (64) as di astereoneric
58 mgioft[ﬁﬂe—mmwymdhloodsmmmlfmmymjymg @&dmwindmyﬁropyl)—

cyclogcg/r ,Oftéaer glgﬁc? ﬁg_r ?{ggt%tglpggsc . dqf@%/n ALHE) ﬁ] BQI?‘IB tﬁe procedure
descfit 53—({1 Eﬁ%ﬁgy VR#ESEDof [45(1-benzyloxy-7-chloro- lsoqumolln -6- 3S|ox¥gt1 (2,3-

cyc exyl oxy) - 7- chl or o- 2H"1 soqui nol i n- 1- one
dihyd:omy-smpyl)acy@olaﬁb(wﬂrcrarb%'tmedldct)el‘t-btm!t@QiEE(;ﬁG)ass 395.2

starth{ i 29.0me (051§ mERa) 851 i S LbemaYigie Ty o popeinglin6-
yloxy®eycleeg¥|LdarBhhiis aeidi tealbtyllester (58), 30.9 mg (0.23 mmol) N-
methylmorpholine oxide monchydrate and 16.6 pL (1.63 pmol) of a 2.5% solution of
osmium tetroxide in tert-butanol. Ry = 1.58 min (Method |). Detected mass: 585.3
(M+H").

8-[5-Amino-5-(2,3-dihydroxy-propyl)-cyclooctyloxy]-7-chloro-2H-isoquinolin-1-one (64)

oo nt
HN
Cl NH, OH
o)

Starting from 50 mg (0.09 mmol) of [5-(1-benzyloxy-7-chloro-isoquinolin-6-yloxy)-1-
(2,3-dihydroxy-propyl)-cyclooctyl]-carbamic acid tert-butyl ester (63) were prepared 12
mg of 6-[5-amino-5-(2,3-dihydroxy-propyl)-cyclooctyloxy]-7-chloro-2H-isoquinolin-1-
one (64) as diastereomeric mixture as the hydrochloride following the standard

deprotection procedure described for the synthesis of 6-(cis-4-amino-4-cyclopropyl-
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5o0ne (65 / O NO 1::4 OJ o 1.49 g (9.44 mol) of
di oxa-spiro[ 4.5] decan-8-ol were dissolved in 30 m of
WQIR8OFAEF6 acet am de and 283 ng (11.8 mmol ) of PEHEP29AT/011169
hydri de (60% were added. After stirring for 30 mn
at room tenperature a sol uti(}ré of 2.50 g (7.87 nmol)
of 7-chloro-6-fluoro-2 10
(4- et hoxy- benzyl ) -2H i soqui nolin-1-one (10) in 20 ni
of di nethyl acetam de was added and stirring was
cyclobenylonye d-clonoedhisaqpeolat-drane @1)eR; £ 082 ednt 0.84 miantViethod C).

to , conpl [ he.sol vent was renoved under reduced
Deteﬁﬁeé’s@agg. féé]grzwﬁ&ue was dissolved in

di chl or onet hane and washed with vYater. The organic
| ayer was dried with nmagnesium sulfate and
7-Chisrayfot b stioxarapirsdczideoB-ppxy)-2i(danghloxy hemzyt) i dgsiguinolin-1-
| ded 15 1.84 g of the title conmpound. Rt = 2.00 min
on e‘%l‘égt hod B). Detected nass: 456.1 (M+H+).

7- Chl or o- 2- ( 4- met hoxy- benzyl ) - 6- (4- oxo- cycl ohexyl oxy) -
2H i soqui nol i n- 1 one (66) 1 Oa-z~6 ONC OO 1.00

g (2.19 3

7-chl oro-6- (1, : [ ec- (4 met h
oxy 20 benzyl ' j e ( tlrred
in9m of 6N & (1 tC}oom rature.

After 2 h the reaction m ¥ ure was poured turated
sodi um bi carbonate sol ution and extracted W|th

1.49 gl O PrPRE BRaRXxa oM SRidcanl 8Ye vere distohrd invBd ki of dimethy!
magnesi um sul fat e and evaporated. The crude product

acetamielegand 28%@19391 k8ImmeqfisordmGeride 166%) were added. After stirring

for 3(? ﬂ(’n %ﬁ? tgt]nr%%eg%alrg %SOI&@A@&P%S@Q{@% ggﬂn\éﬁ o@giocﬁr%ré) % fluoro-2-

(4- m&ﬁbﬁflr&d\zmﬁl -isbfRirdlinMEghE. (10) in 20 ml of dimethyl acetamide was
or 0- 6- (4- oxo- cycl ohexyl oxy) - 2H i soqui nol i n- 1- one
addedegnd st@'mgwas continued at room temperature. After the reaction went to

completion 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. Purification by silica gel chromatography yielded
1.84 g of the title compound. R; = 2.00 min (Method B). Detected mass: 456.1 (M+H").

7-Chloro-2-(4-methoxy-benzyl)-6-(4-oxo-cyclohexyloxy)-2H-isoquinolin-1-one (66)

O\©\/ ~ O\@
N
Cl O

0]
1.00 g (2.19 mmol) of 7-chloro-6-(1,4-dioxa-spiro[4.5]dec-8-yloxy)-2-(4-methoxy-
benzyl)-2H-isoquinolin-1-one (65) were stirred in 9 ml of 6 N HCl/acetone (1:2) at room
temperature. After 2 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 silica gel
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Cl O 5800 nmy (1.94 mmol) of
7-chl oro-6-(1, 4-di oxa-spiro[ 4. 5] dec- 8-yl oxy)-2-(4-neth
W@008/058Az Yyl ) - 2H i soqui nol i n- 1-one (65) were dPEEBP2ETU011169

in 3 nL of TFA and heated in a mcrowave oven at 150

Cfor 3 h. Methanol was added and the reaction m xture

was evaporated. The crude pf8duct was purified by

silica gel chromatography to yield 230 10 ng of

7-chl or o- 6- (4- oxo- cycl ohexyl oxy) - 2Hi soqui nol i n- 1- one
chrorﬁﬁt ;aﬁlsy 153) hgw@%sm g dfivee hitld cOmpddatde@,ed1.8dgain A3&thbd B).

( M+ | - propane-2-sulfinic acid
Deteof@db’@ﬂiﬁlﬂd?—% f&/ﬂd‘l'TP dr o- 2- (4- met hoxy- benzyl ) - 1- oxo- 1, 2-

di hydr o-isoqui nol i n-6-yl oxy] -cycl ohexyl }-am de (68) 1

1/ O---aONOCO NH OO-~S 15 To a solution of 200
7-Chidgo-B0(448xaraptiphekyloxy)-2H-isoquinolin-1-one (67)

7-chl or o- 2- (4- net hoxy- benzyl) - (4 0X0-

cycl ohexyl oxy) - 2H- | 66) in 6 nL of
e an 4L (0.97 mmol)

AN
THE were added 61. 0.51
2- et hyl - 2- propangqul f i Reani

of titanium(IV) ethypxide n Ole mM%tur® was stirred
at reflux overnight he reaction m xture was 20
cooledtoOCandl@ZnL(Z 43 mol) of a 2 M

s00 A8 49 BEPAMTBAEEE 0, 5B YRR metrony

benzyRPR-isogiliat tHoael(65) WeC@diﬁsel\fedClan/Bﬂ_S@foTFAmd heated ina
achi eved. The reaction was poured onto

microueaNg eYaTab 1SPanba NMieBRBa RS Gigk ] 18 reppiion Mixture was
evapgbaﬁ rﬁh%’?%@%@ﬁ:ﬁ%‘é@&@%ﬁ/@? ﬁ%?ne qur’éﬁ?é%%{%]té%eld 230

ane ‘an
mg op MaSﬂa@rov&J(e-oaome:mrmAykﬁ(y)m-lfmqumoliTﬁhbonet(B@) Rimpdd2dnin

| ated as a tu { dlastereomers in apurity
(Meﬂyeﬁ' pI)C @Fﬁ‘:t?%f“aslsu%éér{“&ﬁv)era on. = 1.89 nin,
1.93 mn (Method C). Detected nass: 607.2 ( MrHH+) .

2-Methyl-propane-2-sulfinic acid {1-benzyl-4-[7-chloro-2-(4-methoxy-benzyl)-1-oxo-1,2-
dihydro-isoquinolin-6-yloxy}-cyclohexyl}-amide (68)

To a solution of 200 mg (0.49 mmol) of 7-chloro-2-(4-methoxy-benzyl)-6-(4-oxo-
cyclohexyloxy)-2H-isoquinolin-1-one (66) in 6 mL of THF were added 61.9 mg (0.51
mmol) of 2-methyl-2-propanesulfineamide and 204 pL (0.97 mmol) of titanium(IV)
ethoxide and the mixture was stirred at reflux overnight. The reaction mixture was
cooled to 0 °C and 1.22 mL (2.43 mmol) of a 2 M solution of benzylmagnesium
chloride in THF were added dropwise. The reaction mixture was stirred at room
temperature until complete conversion was achieved. The reaction was poured onto

water and the resulting suspension filtered through celite. The mixture was extracted
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5
6- (4- am no- 4- benzyl - cycl ohexyl oxy) - 7- chl or o- 2Hi soqui n
W@PR0RAO158Me (69) C NH2 O 50 ng (0.08 nmol) of PCT/EP2007/011169
2- et hyl - propane-2-sulfinic acid
{1- benzyl -4-[7-chl oro- 2- (4-
nmet hoxy- benzyl ) - 1- oxo- 1, 2- d|h§hro i soqui nol i n-6-yl oxy]
-cycl ohexyl } - am de (crude 68) were dissolved in 1 nL
rifluoroacetic acid containing 200 pL of water and
with ﬁlggtqganqe,mq@ andithe e, arganic phases wgre gopcentrated in vacuo.
t 5
The ﬂé{\i:éaggrﬁﬂ t eﬁ@%\ﬁﬁl@?%&%&‘e gsrz%rg'll)&ﬁ?é:v\gfs @gs@a{égﬂiﬁee s Wé\ purity sufficient for
further egrareasione RHPLICS9 e, ﬂ@é&uhira(i\t"e*hbdl (t) Butoctedtrates: 607.2 (M+H™).
were taken up in 1 N HC twice and | yophi li zed. The
respective residues were redissolved in water and
¥l AgAl h 1-
64 R e, B9 Ro ol B e R A PRSI ain: L one 69)
6- (4- am no- 4- benzyl - cycl ohexyl oxy) 15
7-chl oro- 2Hi soqui nol i n-1-one (69) as
Rt =1.14 min, 1.21 mn (I\/bt
383.2 (MrH+) . 2- Msthy
[4-(7-chl oro-1-o0x0-1,
pheny! - cycl ohexXyNL: ant~s
20 To a sol ution of 100 ngy (
7-chl or o- 6- (4- oxo- ¢ycl ohexyl oxy) 2H |saqU| nolin-1
-one (67) in 3 nL of THE were added 44 ng (0.36 mmol)
50 mgf(0 D8miningl) eP2- metbybp&mairfei—%&tﬁrﬂeaaidcﬁJweqnzyl.—4([0.—<ﬁﬂoro—2-(4-

B
were‘b\(s?ﬁdNéH‘ﬁ" ﬂ?nl_r Sf ir?ﬂﬁorJél%tlbeé%ﬁ | Mt %f%%ﬂlefgnd heated in

to C and 0. (1.72 mmol ) of a Mso ution
a mlq@s@waye @Mgﬁ@ﬂ@ﬂl °§hfct§rll HeMethanﬂEwmr@ct&ﬂjanld thi cepmtlsae mixture was

cvo TR T BB b SR TP St
trifluckBacetatieiieMtakenaiein M HCNYviceaHE tydphilkzedU TRRNEsBBCtive

was filtered through celite. The m xture was extracted
residygs were redissolved in water and lyophilized again to yield 3 mg and 2 mg,

respectively, of the separated diastereoisomers of 6-(4-amino-4-benzyl-cyclohexyloxy)-
7-chloro-2H-isoquinolin-1-one (69) as hydrochlorides. Ry = 1.14 min, 1.21 min (Method
B). Detected mass: 383.2 (M+H").

2-Methyl-propane-2-sulfinic acid [4-(7-chloro-1-oxo0-1,2-dihydro-isoquinolin-6-yloxy)-1-
phenyl-cyclohexyl]-amide (70)

=

HN
Ci ITIH

O Z
OZ/

To a solution of 100 mg (0.34 mmol) of 7-chloro-6-(4-oxo-cyclohexyloxy)-2H-
isoquinolin-1-one (67) in 3 mL of THF were added 44 mg (0.36 mmol) of 2-methyl-2-

propanesulfineamide and 144 pL (0.69 mmol) of titanium(IV) ethoxide and the mixture
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25

di chl or onet hane/ 2- propanol (3:1) and the conbi ned
organi c phases were concentrated in vacuo. The title

W@ 09p0Uiss was i sol ated as an inseparabl e m xt uPE€r/BP2007/011169
di astereoners in a purity sufficient for further
conversion. Rt = 1.38 mn (Method C). Detected nass:
473.2 (MrHH) . 10 81
6- (4- Am no- 4- phenyl - cycl ohexyl oxy) - 7- chl or o- 2Hi soqui n
olin-1-one (71) O/ [/ 1 V' 1\ HN/ d NH O4.5 ng

was erré&@vérinﬁdrﬂ 2t 08U Mhe/tbavtiv npxePe etk ésoled to 0 °C and 0.86 mL
iastereoneric mxture from 190 ny so 40

(1. 722mmgl)ngﬂ a ghbprlntion of ghenyimagqgsium chloride |nn1r'rlzl)ll:)werfe added
dropiSz e P Rcfiar o0 wes SR & oo femesrpture, upgi complete

uonvémlmﬂw,as"é@:h|év)edsfl'herreagtm>mw@srﬂourad entd water and the resulting
propanol / Q. 5N aqueous HCI unt i

2:1 lete |
SUSP%’&‘HQ@r"%ﬁ%ﬂte"’?ﬂéhﬁ%‘&@twe&'? r;'l( he G%"@U(ﬁag’ascﬁifg’p@é?ﬁd? witBd and
oI e 2 B0l B ol e e Bl R e bles et
conceytoatied| inaaduoThiee tite pempoumdrwas thodatedsas aalinsepavasleimixture of
oSt Y 5 OB B R LB o o).
Dete@t@% rRaé4 13 2 (M+H

Cyano- 5- (4- Iuoro phenyl ) - 2- oxo- cycl ohexanecar boxyl i
c aC|d mathyl ester (72) N OO14- IF 70 nL of

h d
6-(4-Brine - S sy Eof ?mﬁ?w-?%ﬁﬁerpez'&'%%%'w@ 1one,d 100
nL. of THE and 50 nlL of net hanol

sol ution of sodiu U
PCT/ EP2007/ 01116P tha

4.5 mg of the title compound 71 were prepared as diastereomeric mixture from 190 mg
(0.40 mmol) of 2-methyl-propane-2-sulfinic acid [4-(7-chloro-1-oxo0-1,2-dihydro-
isoquinolin-6-yloxy)-1-phenyl-cyclohexyl}-amide (crude, 70) by stirring in a mixture of 2-
propanol/0.5N aqueous HCI (2:1) until complete conversion. The reaction mixture was
concentrated and purified by preparative HPLC. The resultant trifluoroacetate was
taken up in 1N HCI twice and lyophilized. The respective residue was redissolved in
water and lyophilized again to give the hydrochloride. R; = 0.91 min, 0.94 min (Method
C). Detected mass: 369.2 (M+H").

5-Cyano-5-(4-fluoro-phenyl)-2-oxo-cyclohexanecarboxylic acid methyl ester (72)

N
9 |

O
F

70 mL of methyl acrylate and 44.4 mL of 4-fluorophenylacetonitrile were dissolved in
200 mL of THF and 50 mL of methanol. 150 mL of a 30% solution of sodium methylate
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and for 4h at 50C. The m xture was cooled to room
tenperature and poured onto cooled 2N HCl. The
w@ouwenussé ayer was washed with ethyl acetate tPCEEP2007/011169
times, the conbined organic |ayers were extracted
with water and brine, dried over sodium5 sulfate and
evaporated to dryness to giv82101.5 g of crude
product, that was sufficiently pure for further
conversion. Rt = 1.60 mn (Method C). Detected nass:
in m&ﬁﬁn@l wéteHtdded slowly. The mixture was stirred at room temperature for 15h
Fl uor o- phenyl ) - 4- oxo- cycl ohexanecarbonitrile (73)
and fgr f-‘»h aj_@q\plaléegngmgp wag gaoled to room temperature and poured onto
conilf IEL T o IREN  R uBUBR SHSOAER B s, e
comtﬁhé@@@éamd@ydﬂ‘t mﬁremctéw%bmter and &cind, dheed oved dedium
and the reaction m xture was ref qued for 40h
sulfatg apd eyapaated iy ermess te@iveriGhe e's% of Fwerwgﬂaeb tm%fswas
ract .
suffﬁa@ritﬁﬁ%l?%n"gf F]%iﬁjie&ﬁwozﬁ%g eéit(')nl‘g qgs or ga et o{;jyce)?.SDe\?\tgrc teGd mass.
276.2Wrbicy.ed with brine, dried over sodi um sul fate and
evaporated to dryness. The crude product was purified
by silica gel chromatography to give 50.4 g of the
1-(4- F’Rﬁiré%gllegﬂlg%?ko E&Ioﬁeiaﬁécé’?oanft%t(hgﬂ C). Detected
8- (4- Fl uor o- phenyl) & 4- di oxa- sp
nitrile (74) OF O N g
1- (4- Fl uor o- phenyl ) - 4- op anecarbonitrile (73)
were dissolved in 850 n mene. 9 nL of ethyl ene
glycol and 1.5 g of p-toluene sulfonic acid were added
and the mixture was refluxedll at a Dean- Stark appar at us
for 6h. The nixture was WO 2008/ 077556

PCT/ EP2007/ 011169 83 all owed, to cool to room . .
102.5 grif e PeC Yane éx@rféeﬁreoomy&)@-wm?yg ExaneaPDeyisacid methy

esterbq?Z(n}é‘?Q%‘i r| R é)ufn' &40 ﬁﬁdop&ﬁﬁn% 1'70%L'3ﬁcoﬂ_8ehﬂr6€ Fo?lc acid were

r was over sodium sulfate and evaporate
addedr@mietme teactjon enigturé vap efiuxedder 40rodithes mixthes wmgevaporated to

dwné’#%ftl%%%ﬂmg%g &f urtesgf?ggjtpggr\&% gang ex?rac ed wutﬁtdlchloromethane The

combined organic layers were extracted with brine, dried over sodium sulfate and

o[ 4F5] decane- 8- car bo

evaporated to dryness. The crude product was purified by silica gel chromatography to
give 50.4 g of the desired product. Ry = 1.26 min (Method C). Detected mass: 218.2
(M+H"Y).

8-(4-Fluoro-phenyl)-1,4-dioxa-spiro[4.5]decane-8-carbonitrile (74)

o F
-
I
N

25 g of 1-(4-Fluoro-phenyl)-4-oxo-cyclohexanecarbonitrile (73) were dissolved in 850
mL of toluene. 9 mL of ethylene glycol and 1.5 g of p-toluene sulfonic acid were added

and the mixture was refluxed at a Dean-Stark apparatus for 6h. The mixture was
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5 262.2 (M-H+) .

8- (4- Fl uor o- phenyl ) -1, 4- di oxa- spi ro[ 4. 5] decane- 8- car bo
wogtoso7#Asé d (75) CHO O 30.1 g of PCT/EP2007/011169
8- (4- Fl uor o- phenyl) - 1, 4- di oxa- spi r o[ 4. 5] decane- 8- car bo

nitrile (74) were 10 di ssolved in 91 L of et hyl ene
glycol. 19.4 g of powdered p8Bassi um hydroxi de were
added and the m xture was heated to reflux until
conversion was conplete. The m xture was allowed to
allow@QQb cdendowA tb PedMt tefiRIratute andrsktRrted tvico twitBO&turdted sodium
water. The pH was adjusted to 4 by addition of 2N
blcarbmatsrﬁplwtm apdiepgs Wity kiinggkhe esamt/adér wastfrigchgyer sodium

C T
sura g ond P AL BoL Y Bl 30 15 PS8 P s
suffi d@mmetwr fuirther %@neér@omthtdﬂe AFerpi Q‘clethioddD):tDeteEted:mass

mn (Method B). Detected mass: 281.2 (MrH+).

262%@-"(‘& ¥ uor o- phenyl ) - 1, 4- di oxa- spi ro[ 4. 5] dec- 8-yl ] - car

bam c acid benzyl ester (76) OF ONH 00 20 3 g of

8- (4- Fl uor o- phenyl ) -1, 4- di oxa- spi ro[ 4. 5] decane- 8- car bo
8-(4-Ripbra-phengl)(1 74 Hicxads Sird4. 5itlecdnea-Bicarbgkyliara ot (W) e

di ssolved in 50 nL of dry toluene. At 0C 2.83 nL of

di phenyl phosphoryl Azi d)s vvas added drppwi se. The

m xture was stirred{at WO 0081077556

PCT/ EP2007/ 011169 8% il conversion was

conpl ete, then the sol ut ated to 90C unti |
[ of benzyl al cohol were
conti nued for another
cool down to room

301 ST s P 55 RIS O wer

dissotfed Arsh RTICEF éﬁ!h?lén@ dgw\@al dlg| u% oPBEWdBRANESia8BILBt hidickide were
and evapor at ed ryness. e crude product was

addepmdﬁh@dnwur@. wag aegted tohiedig usgH epErsioNgVIe cCompiety.
The 12 tléli@h&ag %ﬁéwgg §§ g%%“%)ﬂp&;) roor% taadgrgtu@/%qa%ﬁéd into 300 mL of

wate% g t(e41|3ﬁ|w1ﬁ dengt;m/ﬂo)t# Byttt oot e arhthesaqueaus kkyer was
enz est
extracted V>\lllth ethyl acgtatza The organic layer was extracted with brine, dried over

magnesium sulfate and evaporated to dryness to give 29.85 g of the desired product.
R; = 1.81 min (Method B). Detected mass: 281.2 (M+H").

[8-(4-Fluoro-phenyl)-1,4-dioxa-spiro[4.5]dec-8-yl}-carbamic acid benzyl ester (76)

3 g of 8-(4-Fluoro-phenyl)-1,4-dioxa-spiro[4.5]decane-8-carboxylic acid (75) and 3.3
mL of triethyl amine were dissolved in 50 mL of dry toluene. At 0°C 2.83 mL of

dipheny! phosphoryl azide was added dropwise. The mixture was stirred at room
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NH g0 10 2.75 g of

[ 8- (4- Fl uoro-phenyl)-1, 4-di oxa-spiro[ 4. 5] dec-8-yl]-car
wh20080776¢ d benzyl ester (76) were dissol ved per/BR20n1/011169

of acetone and 15 nL of 5N HCI. \Wen conversion was

conplete, the m xture was carefully poured into sat.

sodi um bi carbonate sol ution.84he aqueous |ayer was

extracted twice with dichloronethane, 15 The comnbi ned

organi c |l ayer was extracted with brine, dried over

temp@%@@uhﬁﬂc@hbél@i(ﬁ\ waed:owmew alhadtﬁeisdlujmamst Ioeajedeto 90°C until
g of the desired produc

gas egplutlggt@@p@@d rfad 4l 9p henzyl a(lml}rpl pm)added and gtlrnng at 90°C was

contlrg%chfbg@ﬁ\%?ﬁé)r %%@%U%W%é%]lhﬁ%ﬁ%ﬁ%@d% \G)@rtear%f:n temperature

and &IN&LQREEE d?@TétEHQ@:@?écwédlﬁme @gahiclagenfvas ex"racted two times

4- Fl uor o- phenyl| ) - 4- oxo- cycl ohex C .
with h%hé@har@s%@e M*?)brw& é’neél%@&W‘f%u%(ﬁ% %Pné I%Yaﬁ’PE‘- ted to
d [

dryndB THB e BloRikd vt IO EY Lo YRl EnRIRECara Mo gve 285 g of
the désired paddusht Ry= 2(82 mm(Mati)odle)ad)etectbdolylaaddiB% 3r(MpfH").

2N HCl and the aqueous |ayer was extracted with ethyl

5 acetate. The combined organic layer was extracted

I XYRL2PSA IWerizg| 8&tdr (77

[1(423%%832¥ D;gog g@ﬁﬁﬁio glvel?mggﬁg of Z?he deglged

product as a nixtur of cis apd hs isoners, the

cis isonmer (referringyt i on of aIcohoI and

Z-am ne) being the ne = 2.20 mn (Method

E). Detected nass: 344

4- Ami no- 4- (4-f 1 uor o- phenyl

FNH 0.5 g of

[1-(4-FIuoro-phenyl)-4-h,giq%§- cl xyl ] -carbam c

aci d benzyl ester (78) re Wi ssql vedjin 50 nmL of

met hanol and 57 ng of palladiumon! chagcoal (10% were

H:yci ohexanol (79) HO IDrU

2.75 g of [8-(4-Fluoro-phenyl)-1,4-dioxa-spiro[4.5}dec-8-yl]-carbamic acid benzyl ester
(76) were dissolved in 30 mL of acetone and 15 mL of 5N HCI. When conversion was
complete, the mixture was carefully poured into sat. sodium bicarbonate solution. The
aqueous layer was extracted twice with dichloromethane,

The combined organic layer was extracted with brine, dried over magnesium sulfate
and evaporated to dryness to give 2.36 g of the desired product. R; = 2.35 min (Method
E). Detected mass: 324.2.2 (M+H-H,0%).

[1-(4-Fluoro-phenyl)-4-hydroxy-cyclohexyl]-carbamic acid benzyl ester (78)

HO F

NH

O)\O
O
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added. The m xture was stirred under a hydrogen

at nosphere until conversion was 15 conplete. The
wa@2008l0ysse was filtered off and the organic | ayPeT/RE®07/011169

evaporated to dryness to give 290 ng of the desired

product. Rt = 0.73 mn (Method E). Detected nass:

175. 2 ( M+H H20- NH3+) 85

Ci s-4-(1-Benzyl oxy-7-chl oro-i soqui nol i n-6-yl oxy) - 1- (4-

fl uoro- phenyl)-cycl ohexylamne 20 (80) NH2 O/ I \ E

e QFIU% Hehy 04 oRb-cyclohexyl}-carbamic acid benz lester (77) were
159 Lm( EP uo)ro- pher¥y| ) - c3¥(]:l ohexanol (79 y

dlssoty@ch :etaa rlnédevde A HRaNdAS2 mgiaf sodhim diosaluydyi wsar%amed When
convq)sm \dg(s]I I(:geg{%lgtgn CEW \ggg%%rur&ﬁ 4281593 L B vWhteP Q,ﬁ-l Wis

adjusledP@NZ YyQetitiors 6 ZMNHEH dnditHedadsasls 1BYET mas(ew)acvmj with ethyl
WD 2008/ 077556 PCT/ EP2007/011169 86 added and

acetate.i The ngnmdc@r@anml@dewéﬁrﬁ@apted/wﬂarbrm@ad'@@ Q¥ey magnesium

ot S PP, TR P R 0 mixre o

cis ard ﬂ%ﬁ% %drﬁd@gth@gw&ﬁmac(refémmg te the lp?srtiahelf alcuhobaocd Z-amine)

Wi t rne riea over |u u te an
beingsthgfppier omet B: Gra/Aasein (Meines Faebs Hra%ﬁag“f‘@k@(%*tw

in 5 water and |yophilized to rermve rerml ni ng DVA,

the renai nder was taken up in a snall anmount of
4-Amires-daadluordiphenghrdiyclahngxpnet(78)t ate was filtered of f

to yield 337 ng of the desired produ as the

hydr ochl ori de of thpci efef'ring to the

position of alcohol anyg 2.35 mn (Method

E). Detected mass: 477. = Addi tional materi al

could, if wanted, be isohatép from silica gel

chromat ography of the 10 rermgynder resulting from

evaporation of the nother Ii qu%)r

Sl $1¢ r(78
0.5 g%f r[‘f gﬂ@@q@%@pﬁ ﬁfhmﬂc@l@ﬁ@ﬁh&%bﬁh@wiwﬁzﬁe@fé (78)
were dissolved in 50 mL of methanol and 57 mg of palladium on charcoal (10%) were

added. The mixture was stirred under a hydrogen atmosphere until conversion was
complete. The catalyst was filtered off and the organic layer was evaporated to
dryness to give 290 mg of the desired product. Rt = 0.73 min (Method E). Detected
mass: 175.2 (M+H-H,O-NH;").

Cis-4-(1-Benzyloxy-7-chloro-isoquinolin-6-yloxy)- 1-(4-fluoro-phenyl)-cyclohexylamine
(80)

: NH,
= O ©\F
N

S Cl

OBn

285 mg of 4-Amino-4-(4-fluoro-phenyl)-cyclohexanol (79) was codistilled with toluene
twice and dissolved in 8 mL of dry dimethyl acetamide under argon. 98 mg of sodium

hydride (95%) and 431 mg of 1-benzyloxy-7-chloro-6-fluoro-isoquinoline (11) were
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HN CI 0 15 316 ng of
[cis-4-(1-Benzyl oxy-7-chl oro-isoqui nolin-6-yloxy)-1-(4

wo tdosorssphenyl ) - cycl ohexyl am ne (80) were SUBQEBRE®A7/011169
in 3.5 nL of isopropanol and 3.5 nL of 1 N HCl were
added. The m xture was stirred overni ght and
evaporated to dryness. Water8®as added and the
m xture was |yophilized. Purification could be
achi eved by HPLC separation or tituration of the

adde& ra‘r‘n@estf?ﬁﬁ’éiw?ats MritihusAviermgBt 'Watedf(ch STPA) NS addéed carefully

case, tituration | eéd to isolation of 254 of
and thhmmmer\rm exteanied wild dipelorgmethanegspp@pangl (?tm% combined

orgart Fayel o h“ﬁ%ﬁfﬂg’i&% Wiith JR: artPdnée Wi Eine, drieg quer

magrieSRIMA suffatd gn@évbﬁ@*a@é@ﬁb b?neHELth@@mde aritéddl wds tdken up in
evapor at ed not her |iquor The foll ow ng exanpl es

waterngne Iy@p@ﬁaeddoagmon@ rﬁvwrajamta\ﬂﬁdé‘se f%ﬂ@l@ﬂehyaé taken up in a

smallsirgpkﬁ‘{]%f rﬁ?%ﬁ%ﬁ%ﬁ@iﬁ% r{ecgs @nggtlﬁrgt} off to\xgld 337 mg of

the déﬁ%’d EVCYCEM aBEHé E?&%H&Mblﬁﬁthe&is 180nhbrl.(referm®g to ther position of
alcohgl anq a@@eﬁ I%tq X3QT r;qlr]\(l\(r,ethod E) Detecteg mass: 479 JZ: (M+ﬂ A
Additional material could, if wanted, be isolated from silica gel chromatography of the

remainder resulting from evaporation of the mother liquor.

6-[cis-4-Amino-4-(4-fluoro-phenyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one (81)

HN _—

316 mg of [cis-4-(1-Benzyloxy-7-chloro-isoquinolin-6-yloxy)-1-(4-fluoro-phenyl)-
cyclohexylamine (80) were suspended in 3.5 mL of isopropanol and 3.5 mL of 1N HCI
were added. The mixture was stirred overnight and evaporated to dryness. Water was
added and the mixture was lyophilized. Purification could be achieved by HPLC
separation or tituration of the crude product with small amounts of isopropanol. In this
case, tituration led to isolation of 254 mg of the desired product as the hydrochloride.
R¢ = 1.72 min (Method E). Detected mass: 387.2 (M+H").

Sometimes, small amounts of the corresponding trans isomer could be isolated by

HPLC purification of the evaporated mother liquor

The following examples were prepared as the hydrochlorides following a similar

sequence as described for example 81, starting from the designated starting materials.
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Bicyclo[3.3.1]nonan-2,6-dione-monoethylene ketal (97)

5 g of bicyclo[3.3.1]nonane-2,6-dione were suspended in 27 mL of dry ethylene glycol
and 283 mg of p toluene sulfonic acid were added. After 2h all starting material was
converted. 80 mL of water were added and the équeous 'Iayer‘ was extracted with ethyl
acetate. The combined organic layer was washed with water and sat. sodium
bicarbonate, dried over sodium sulfate and evaporated to dryness. The crude product
was purified by silica gel chromatography to give 0.5 g of the desired product along
with 6.75 g of the diketal. The diketal was dissolved in 135 mL of acetone and 13.5 mL
of 2M HCI were added. The mixture was aliowed to stir at room temperature for 1h.
The mixture was neutralized by addition of 2 N NaOH, the acetone was removed in
vacuo and the remaining aqueous layer was extracted with ethyl acetate and
dichloromethane. The organic layer was dried over sodium sulfate and evaporated to
dryness. The crude product was purified by chromatography to give another 4.38 g of
the desired product. R; = 0.84 min (Method C). Detected mass: 197.2 (M+H").

6-Amino-bicyclo[3.3.1]lnonan-2-one ethylene ketal (98)

0
Ho\)

4.2 g of bicyclo[3.3.1]nonan-2,6-dione-monoethylene ketal (97) were dissolved in 54
mL of 2M ammonia in ethanol and 12.6 mL of titanium(lV) isopropoxide were added.
The mixture is stirred at 60°C overnight. Heating was continued until no further
conversion was observed, another 22 mL of ammonia in ethanol was added
portionwise over the course of the reaction. The mixture was cooled to room

temperature and 1.21 g of sodium borohydride were added portionwise. The mixture
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was stirred for 2h and then poured into 100 mL of 2M aqueous ammonia. The formed
precipitate was filtered over celite and washed with ethyl acetate. The aqueous layer
was extracted with ethyl acetate, the combined organic layer was dried over sodium
sulfate and evaporated to dryness. The crude product was taken up in water and
lyophilized to give 1.97 g of the desired product. Ry = 0.52 min (Method C). Detected
mass: 198.3 (M+H").

6-Benzyloxycarbonylamino-bicyclo[3.3.1]nonan-2-one ethylene ketal (99)

0
H 0.’

1.97 g of 6-Amino-bicyclo{3.3.1]nonan-2-one ethylene ketal (98) were dissolved in 30
mL of dry dichloromethane and 1.52 mL of dry triethylamine and 1.42 mL of
benzylchloroformate were added. The mixture was stirred overnight, taken up in water
and extracted three times with ethyl acetate. The combined organic layer was dried
over sodium sulfate and evaporated to dryness. The crude product was purified by
chromatography to give 0.92 g of the desired product. R;=3.18 min (Method E).
Detected mass: 332.2 (M+H").

(6-Oxo-bicyclo[3.3.1]non-2-yl)-carbamic acid benzyl ester (100)
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915 mg of 6-Benzyloxycarbonylamino-bicyclo[3.3.1]Jnonan-2-one ethylene ketal (99)
were suspended in 7.6 mL of acetone and 2.9 mL of 5N HCI were added. The mixture
was stirred for 2h, the acetone was evaporated and the remaining liquid was slowly
added to sat. NaHCOs. The aqueocus layer was extracted with dichloromethane three
times. The combined organic layer was dried over sodium sulfate and evaporated to
dryness to give 0.79 g of the desired product. R; = 2.87 min (Method E). Detected
mass: 288.2 (M+H").

(6-Hydroxy-bicyclo[3.3.1]non-2-yl)-carbamic acid benzyl ester (101)

780 mg of (6-Oxo-bicyclo[3.3.1]non-2-yl)-carbamic acid benzyl ester (100) were
dissolved in 14 mL of THF under argon, cooled to 0°C and 113 mg of sodium
borohydride were added. The mixture was stirred for 2h at 0°C, water was added and
the pH of solution was adjusted to 2 by addition of 2M HCI. The aqueous layer was
extracted with ethyl acetate three times. The combined organic layer was dried over
sodium sulfate and evaporated to dryness to give 0.72 g of the desired product. R;=
1.23 min (Method C). Detected mass: 290.3 (M+H™).

6-Amino-bicyclo[3.3.1]nonan-2-ol (102)
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benzyl ester (101) were dissolved in 50 nL of
met hanol and 97 ng of palladium on charcoal (10% were
added. The mixture was stirr&§ under a hydr ogen
at nrosphere until conversion was conplete. The
catalyst was filtered off and the organic | ayer was
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110 mg of 4-aminomethyl-4-phenyl-cyclohexanol were dissolved in 4 mL of dry DMF
and 60 mg of sodium hydride were added. The mixture was allowed to stir for 20
minutes, then 143 mg of 1-Benzyloxy-7-chloro-6-fluoro-isoquinoline (11) were added.
Stirring at room temperature was continued until conversion was complete. Ethyl
acetate and saturated sodium chloride solution were added. The phases were
separated and the aqueous phase was extracted with ethyl acetate. The combined
organic phases were dried over sodium sulfate, concentrated and the resultant residue
was purified via preparative HPLC. The coupling product was dissolved in 5 mL of
trifluoroacetic acid and allowed to stand overnight.

The obtained TFA salt was dissolved in 2 N HCi and evaporated. After dissolving the
residue in water and lyophilization, 78 mg of the title compound was isolated as the
hydrochloride. R; = 1.17 min (Method B). Detected mass: 383.2 (M+H").

6-[4-Aminomethyl-4-(4-chloro-phenyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one
(109)
Cl

NH

HN
Cl

O
110 mg of 4-aminomethyl-4-(4-chloro-phenyl)-cyclohexanol were dissolved in 3 mL of
dry DMF and 40 mg of sodium hydride were added. The mixture was allowed to stir for
20 minutes, then 127 mg of 7-chloro-6-fluoro-2-(4-methoxy-benzyl)-2H-isoquinolin-1-

one (10) were added. Stirring at room temperature was continued until conversion was
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complete. Ethyl acetate and saturated sodium chloride solution were added. The
phases were separated and the aqueous phase was extracted with ethyl acetate. The
combined organic phases were dried over sodium sulfate, concentrated and the
resultant residue was purified via preparative HPLC to give 121 mg of the coupling
product, which wasdissolved in 2 mL of {rifluoroacetic acid and heated in a microwave
oven at 150°C until complete conversion was observed. The mixture was distributed
between 1N HCI and dichloromethane.The product containing layer, which in this case
was the organic layer, was concentrated (otherwise lyophilized) and the crude material
was purified by HPLC to give 8 mg of the desired product as the trifluoroacetate. R; =
1.25 min (Method B). Detected mass: 417.1 (M+H™).

6-[4-Aminomethyl-4-(3-chloro-phenyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one
(110)

Cl

NH,
HN
Cl
@)
Starting from 7-chloro-6-fluoro-2-(4-methoxy-benzyl)-2H-isoquinolin-1-one (10) and 4-
aminomethyl-4-(3-chloro-phenyl)-cyclohexanol, 6-[4-aminomethyl-4-(3-chloro-phenyl)-
cyciohexyloxy]-7-chloro-2H-isoquinolin-1-one (110) could be obtained as the
trifluoroacetate as described for compound 109. R; = 1.24 min (Method B). Detected

mass: 417.1 (M+H").

6-[4-Aminomethyl-4-(3-methyl-phenyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one
(111)
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Starting from 7-chloro-6-fluoro-2-(4-methoxy-benzyl)-2H-isoquinolin-1-one (10) and 4-
aminomethyl-4-(3-methyl-phenyl)-cyclohexanol, 6-[4-aminomethyl-4-(3-methyl-phenyl)-
cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one (111) could be obtained as hydrochloride
as described for compound 109. R = 1.22 min (Method B). Detected mass: 397.2

(M+H").

6-[4-Aminomethyl-4-(3,4-dimethoxy-phenyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-
one (112)

HN
Cl

0]
Starting from 7-chloro-6-fluoro-2-(4-methoxy-benzyl)-2H-isoquinolin-1-one (10) and 4-
aminomethyl-4-(3,4-dimethoxy-phenyl)-cyclohexanol, 6-[4-aminomethyl-4-(3,4-
dimethoxy-phenyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one (112) could be
obtained as hydrochloride as described for compound 109. R; = 1.13 min (Method B).
Detected mass: 443.2 (M+H").

6-[4-Aminomethyl-4-(4-fluoro-phenyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one
(113)
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6-[4-Aminomethyl-4-(4-methoxy-phenyi)-cyclohexyloxyl]-7-chlorc-2H-isoquinolin-1-one
(114)
O—

NH
HN

Cl
O
Starting from 7-chloro-6-fluoro-2-(4-methoxy-benzyl)-2H-isoquinolin-1-one (10) and 4-
aminomethyl-4-(4-methoxy-phenyl)-cyclohexanol, 6-[4-aminomethyl-4-(4-methoxy-
phenyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one (114) could be obtained as the
trifluoroacetate as described for compound 109. R; = 1.24 min (Method B). Detected
mass: 413.2 (M+H").

6-[4-Aminomethyl-4-(4-methyl-phenyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one
(115)
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Starting from 7-chloro-6-fluoro-2-(4-methoxy-benzyl)-2H-isoquinolin-1-one (10) an_d 4-
aminomethyl-4-(3,4-dichloro-phenyl)-cyclohexanol, 6-[4-aminomethyl-4-(3,4-dichloro-
phenyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one (116) could be obtained as the
trifluoroacetate as described for compound 109. R; = 1.35 min (Method B). Detected
mass: 451.1 (M+H").

7-Bromo-6-fluoro-isoquinoline (117)
F

Br
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H i soqui nol
hl ori de as
bt hod B).

minutes, then 91 mg of 7-Chloro-6-fluoro-isoquinoline (4) were added. Stirring at room
temperature was continued unti! conversion was complete. Ethyl acetate and saturated
sodium chloride solution were added. The phases were separated and the aqueous
phase was extracted with ethyl acetate. The combined organic phases were dried over
sodium sulfate, concentrated and the resultant residue was purified via preparative
HPLC. The obtained TFA salt was dissolved in 2 N HCI and evaporated. After
dissolving the residue in water and lyophilization, the title compound was isolated as
the hydrochloride. Ry = 0.97 min (Method B). Detected mass: 367.2 (M+H").

Methyl (3-endo)-9-oxobicyclo[3.3.1]nonane-3-carboxylate (121)
@)

o
0

Following a published procedure (Tetrahedron 1974, 633-640) commercial 3-bromo-2-
bromomethyl-propionic acid methyl ester (24.5 g, 94.21 mmol) was added dropwise to
a stirred solution of 1-cyclohex-1-enyl-pyrrolidine (15.96 mL, 99.17 mmol) and
triethylamine (13.13 mL, 94.21 mmol) in dry acetonitrile (180 mL). After the addition,
the mixture was heated at 90°C and stirred for 2 hours before aqueous 5% acetic acid

(10 mL) was added and heating was continued for another 1 hour. The solvent was
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F NH2 HN~ d O Starting from
7-chl or o- 6-fl uor o- 2- (4- net hoxy- benzyl ) - 2Hi soqui nol i n-
wd2m80771530) and 4- am PCT/EP2007/011169
i nomet hyl - 4- (4-fl uor o- phenyl ) - cycl ohexanol ,
6- [ 4- am nonet hyl - 4- (4-f | uor o- phenyl ) -
cycl ohexyl oxy] - 7- chl or o- 2H i¥¥xqui nol i n- 1-one (113)
coul d be obtained as the 5 hydrochl ori de as descri bed
for conpound 109. Rt = 1.23 min (Method B). Detected
evapHPa?téd ahBkhé redibelwas partitioned between ether and water. The organic
6-[ 4- Am nonet hyl - 4- (4- met hoxy- phenyl ) - cycl ohexyl oxy] -
phaseMaa)weslzeﬁ méthogatnsted Nelin@s sphution and éﬂn@)lt waS(ﬂaemﬁzled over

rtin
sodiu sffleo i b beRSrald f}goat}oreeﬂyg?)m%m GsRUAEF n-
oxobiky€lE3. Glﬂ% ofR&se-4-carboxylate ﬂ ; whuh was used without any further
am nonet hyl - 4- (4- met hoxy- pheny cycl ohexanol ,
purifigafian.ani nomet hyl - 4- (4- et hoxy-
phenyl ) - cycl ohexyl oxy] - 7- chl or o- 2H-i soqui nol i n- 1- one
(114) could be obtained as the trifluoroacetate as
Benzgeﬁsféri@lwg—@kobl@imé{am1]h‘Qﬂm—BJ?l]carbhrﬁéter(ﬂ p2f Met hod B).
tected 15 mmss: 413.2 (M-Ht).
6- [ 4- Am nonet hyl - 4- (4- et hyl - phenyl )- cl ohexyl oxy] - 7-
chl oro-2H i soqui nol i n-1-one (115)—WY 2008/ 077556
PCT/ EP2007/ 011169 103 NH2 HN\ Starting from
7-chl oro-6-fl uoro-2-(4- msthoxy b - 2H i soqui nol i n-

1-one (10) and 4-
>~N

A stirred solution of crude methyl (3-endo)-9-oxobicyclo[3.3.1]nonane-3-carboxylate
(121, 5 g, 25.48 mmol) in absolute ethanol (150 mL) was treated with aqueous 1N
NaOH (127 mL) and the mixture was heated at 50°C for 1 hour. Ethanol was
evaporated and the mixture was acidified by adding slowly aqueous 1N HCI. The
resulting aqueous phase was extracted with diethyl ether. The organic phase was
dried over sodium sulfate, filtered and evaporated to yield crude (3-endo)-9-
oxobicyclo[3.3.1]nonane-3-carboxylic acid (4.45 g) which was used without any further
purification.

Crude (3-endo)-9-oxobicyclo[3.3.1]Jnonane-3-carboxylic acid (3 g, 16.46 mmol) was
suspended in dry toluene (30 mL) followed by subsequent addition of
diphenylphosphoryl azide (3.9 mL, 18.11 mmol) and triethylamine (2.52 mL, 18.11
mmol). The mixture was kept at room temperature for 2 hours, then slowly heated to
110°C and stirred at this temperature for 2 hours. The isocyanate solution was slightly
cooled and treated with anhydrous benzyl alcohol (17.04 mL, 0.164 mol). The resulting
solution was heated at 110°C overnight, cooled and washed successively with water
and brine. The organic phase was dried over sodium sulfate, filtered and concentrated
in vacuo. The oily residue was purified by chromatography on silica gel to afford the
title compound (3.36 g). R = 4.61 min (Method L). Detected mass: 288 (M+H").
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Am nonet hyl - 4- (4- net hyl - phenyl ) - cycl ohexanol, 6-[4-am
i nonet hyl - 4- (4- met hyl -
w@b@ayprpscycl ohexyl oxy] - 7- chl or o- 2H i soqui nol | PET/EP2087/011169

(115) could be obtained as the 5 trifluoroacetate as
descri bed for conmpound 109. Rt = 1.24 mn (Method B).
Det ected mass: 397.2 (M+H+)106
6- [ 4- Ami nonet hyl - 4- (3, 4-di chl or o- phenyl ) - cycl ohexyl oxy
]-7-chloro-2Hisoquinolin-1- one (116) d 4 (ITNH O

BenZgN (8-€Ado) h{irdkbicl 18] 3. 8 Ahon-3-yljcarbamate (123
Z?INC(h oro)6 f uorgIb y(4[ nmet h']hoxy bye]nzylz) 2H-(| so<)qw nol i n-
1-one (10) and 4-
am nonet hyl - 4- (3, 4-di chl or o- pheny
6- [ 4- am nonet hyl -4- (3, 4-di chloro
phenyl ) - cycl ohexyl oxy] - 7- chl or o- oqui nol i n-1-one
(116) coul d be obtained as fhe ti uor oacet ate as
descri bed for conpound 109. éi—w‘l. 35 min (Method B).
Detected 15 mmss: 451.1 I\/t? H
7-Brono-6-fluoro-isoquinodline (117) F/ ~ \ N Br WO
2008/ 077556 PCT/ EP200#811169 104 Starting from
3- brono-4-fl uoro- be hyde the title conmpound was
prepared by the sang &Act i on sequence as used for
the synthesis of 6-fluoro-isoquinoline (3). RR = 0.91

To a%hl“reﬂ"&lsb@ﬁs@h of Being gl [¢3Lemei®$-9-d&bicy cid{B3t] {n@n -3-yllcarbamate

4- (7-Chl or o-isoqui nol i n-6-yl oxy)-1-phenyl - cycl ohexy
(1224 (? ribth g4 amAb in abgpluteyethanol @5 mL) was addéd sodium borohydrlde

(138 mg, 3.65 mmol). The resulting mixture was stirred at room temperature for 1 hour,

ycl ohexanol ,

then poured onto ice and stirred for 0.5 hour. Ethanol was evaporated under reduced
pressure and the resuiting agueous layer was exiracted with dichlocromethane. The
organic layer was dried over anhydrous sodium sulfate, filtered and concentrated
under reduced pressure. The crude benzyl [(3-endo}-3-hydroxybicyclo[3.3.1]non-3-
yllcarbamate (123, 0.7 g) was obtained as a syn/anti mixture and used in the next step
without any further purification. Ry = 4.53 min, 4.67 min (Method L). Detected mass:
290 (M+H").

(3-Endo)-3-aminobicyclo[3.3.1]nonan-9-ol (124)
OH

“

H,N

Hydrogenolysis of benzyl [(3-endo)-9-hydroxybicyclo[3.3.1]non-3-yljcarbamate (123,
0.84 g, 2.90 mmol) was carried out in methanol (30 mL) containing 20% Pd(OH), (163
mg, 1.16 mmol) at room temperature. The resulting suspension was stirred 1 hour
under an H; atmosphere (1 bar), filtered and concentrated in vacuo to dryness to afford
(3-endo)-3-aminobicyclo[3.3.1]nonan-9-ol (124, 0.45 g) as a syn/anti mixture. The
obtained crude material was used in the next step without any further purification.
Detected mass: 155 (m/z, El).



15

20

123. 3 ng of 4-am nonet hyl - 4-phenyl ) -cycl ohexanol were
dissolved in 4 nL of dry DM and 60 ng of sodi um
wogdslogssever e added. The m xture was al | owed tBCHEP2007/011169
for 20 mnutes, then 91 ng of
7-Chl oro-6-fluoro-isoquinoline (4) were added.
Stirring at room 10 tenperatlff’e was continued unti |
conversion was conplete. Ethyl acetate and saturated
sodi um chl ori de solution were added. The phases were
(3- Erﬁﬂﬂfy- fh qBeARfokNE7 RANRBISUINGHAS- W)ﬁm‘cw@{&e Minohan-3-amine
et hyl "acetat'e. The conbi ned organicC ases were dried
(125pver sodi um sul fate, concentr at ed and t he resul tant
residue was purified via rep ative HPLC. The

obt ai ned TFA salt N HCl and
evaporated. After | ng esidue in water
and | yophi l'i zat i ddx the __CO 0°i s i sol ated as
the hydrochl oride. Rf = 0797 ®h (Met hod Det ect ed

mass: 367.2 (MrH+). d\/bt hyl (3-endo)-9- oxob| cycl 0[3.3.1
] nonane- 3- car boxyl ate~121) O OO0 20 Following a
publ i shed procedure (T¢trahedron 1974, 633-640)
conmer ci al 3- brono- 2- i oni [

e ononet hyl - propi oni ¢ aci d
met hyl ester (24.5 d7 94421 nmol ) was added dropw se
to a stirred soluti|Qn od

g

dine (15.96 niL, 99. 17 nmol )

1- cycl ohex- 1- enyl - pyr
and triethylamne (13.13 nL, 94.21 nmmol) in ¥4 _
To a sobutioni er(B’erXo;l%aml)ob@qu@[.a 3. Alnongar9-o0bh124 tOn 89, 0.96 mmol) in

any B iRe 55T tla B at P ipE Sl S varive
(0. 10@@ HeRirhme)\aporiisis. Miredrehotion Atikiues whshstlifed faneo min at room
sol vent was WD 2008/ 077556 PCT/ EP2007/ 011169

10
tempevaiper, at-&re e xyid - ¢'ﬂ@m§éltwa%l8%lﬂlﬂpt"‘%ﬁhh Qa%PsteH 87 mmol) was

v S5 PR Bl AR BT SRl hur ono o

and méerésumagiaqmsubfwaee Wad émhrmtedwdtkedmhb:ramame The organic

phase W dred SVEEPEBRY SHEAET M egar AP ArRlea Baionp, RBgCTude
prod{i‘?a(zf %?\?lgsznﬂ%af rgﬁﬁtoﬁ%gﬁz"on sili a eI (eluting W|th O)to 5 %

obi cy r bamat €
meth@noln dichloromethane W|th 1% aq. ammonla) to yleld (3-endo)- 9—{[1-
(benzyloxy)-7-chloroisoquinolin-6-yiJoxy}bicyclo[3.3.1]Jnonan-3-amine (125, 0.26 g) as

a syn/anti mixture. Ry = 5.82 min, 6.02 min (Method L). Detected mass: 423 (M+H").

6-{[(3-Endo)-3-aminobicyclo[3.3.1]non-9-ylJoxy}-7-chloroisoquinolin-1(2H)-one (126)

0]
/
HN "NH,
Cl
0]

(3-endo)-9-{[1-(benzyloxy)-7-chloroisoquinolin-6-ylJoxy}bicyclo[3.3.1]Jnonan-3-amine
(125, 0.26 g, 0.61 mmol) was suspended in 2-propanol (6 mL) and 1N HCI in diethyl
ether (3.1 mL) was added. The resulting mixture was stirred at room temperature for 3
days, then concentrated in vacuo to dryness. The obtained solid was triturated in

methanol and diethyl ether, filtered, rinsed with ether and dried in vacuo to afford the
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NN OHA stirred solution of crude nethyl
( 3- endo) - 9- oxobi cycl o[ 3. 3. 1] nonane- 3- car boxyl ate 10
W@ 2®8/0755¢, 25.48 mmol) in absol ute ethanol (1BOI/EP20)7/011169
was treated with agueous 1 N NaCH (127 m -) and the
m xture was heated at 50C for 1 hour. Ethanol was
evaporated and the m xture w8 acidified by addi ng
slowy aqueous 1 N HCI. The resulting aqueous phase
was extracted with diethyl ether. The organic phase
title comspoutdl @2 DR @) as edsyafastihiixtues abithé¢ aydrbchitatide. Ry = 6.29 min, 7.04
evaporated to yield c:&%{ﬂ\& Sndo) 9 15
min (Medhod It Betected s i33AMt hoxyl i ¢ acid (4. 45 g)
whi ch was used wi thout any further purification.
Crude (3-endo)-9-oxobicycl o[ 3. 3. 1] nonane- 3- car boxylic
Methglc3dexXd-Sroxolkisydi6[ il honarse-3sueshexydate (127%ry t ol uene
(30 rnL) followed by subsequent addition of
di phenyl phosphoryl azide (3.9 niL,~18.11 nmol ) and
triethylamne (2.52 nmL, 18.11.26Xmmmol). The m xture
was kept at roomtenperature ¥ hours, then slowy
heated to 110C and stirred & M s tenperature for 2
hours. The isocyanate sokutigh was slightly cool ed
and treated wi th anhydrou@-b&nzyl al cohol (17.04 ni,
0.164 nol). The resulting suti on was heated at 110C
over ni ght, cool ed and washed successively with water

Fouo@m{; Bisiigietly raeiifedpablisheldase ceasrediOrgdniviestters YI00E, 3963-3966),
fate, filtered and concentrated 25 in vacuo. The

Amb@"){%t 168i Hakwrsadsdad toi 280lMliop 19f siethyldSaetde)o?r silica

oxob%]%lot ?ﬂﬁgﬁ%ﬁé %lﬁir é{%lgte ngﬁ@o‘r’fggg(rﬁ@a_éqqd etﬁyﬁor@ﬂoformate

(5. 02%0845)365561?]&13/ cE?EgQWa@fl)l(L’ﬁBmLJ.GméanzMIre was heated at 80°C for 1
-9 r oxyNhi 3.3. 1

hour ('g‘é@f th@lf"t@e%dhlfpl%/@ gy%%q %%’(‘P%%@ @f?s"‘f"@ﬂ V&S'} ya%*her The

resulgug 5@%‘“%"%944 9|3§ %tllrﬁeg’b&xgﬁf&yérogt %Zﬁﬁ?ﬁé‘@é 8- ca)rboxylate

(15. 2@asrm:di)d.eds saddbdrtvkmscdh’g’rm 0t8.5 smd&nmmetﬁoﬁﬁemmhe)thanol (46.43
. R S5 T GO AL G et o
12 hd\Rdbeféiclipial cpfeERRIMEEHpERABIe. TRRUSAdent was evaporated in

vacuo and the residue was partitioned between ethyl acetate and 0.5N HCI. The

organic layer was separated, then dried over sodium sulfate, filtered and concentrated
under reduced pressure to afford the title compound 127 which was used without any

further purification.

Benzyl [(3-ex0)-9-oxobicyclo[3.3.1]non-3-yllcarbamate (128)
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15

pressure and the resulting agueous | ayer was extracted
wi th di chi oronet hane. The organic |ayer was dried
W@WB/0Z#she/dr ous sodi um sul fate, filtered and PCT/EP2007/011169
concentrated wunder reduced pressure. The crude benzyl
[ (3- endo) - 9- hydr oxybi cycl o[ 3. 3. 1] non-3 10 yl] carbamate
(123, 0.7 g) was obtained asl®® syn/anti nixture and
used in the next step w thout any further
purification. Rt = 4.53 mn, 4.67 mn (Method Q
Starti tfﬁfrﬁ@ﬁeﬂﬁ?ﬁ -exa) 8okt ):10[33 1]nonane-3-carboxylate C§—1|27{ the title
( 3- Endo) - 3- am naobi cycl oé 3. 1] nonan-9-ol (124
comnqzlndw@ﬁ priased Seliovingiee i@apctlon sequence described for the synthesis

of be%%ﬁé&igg&)gﬁ-oé%ﬂﬁf%%% QyﬂkaL% yfebBad 1Y23)C R, BaTBhmin (Method

K). Deftted masesoB8i(M+Hf)20% Pd(OH) 2 (163 ng, 1.16 mmol)
at roomtenperature. The resulting suspension was
stirred 1 hour wunder an H2 atnosphere (1 bar),

send SEGE  PORASE LIS S Brasrie s Lo

(124, 0.45 g) as a syn/anti mxture. CDh’e obt ai ned
crude material was used in the next gtep w thout any
further purification. Detected fAn 155 (mz, E).
WO 2008/ 077556 PCT/ EP2007/011169

( 3- Endo) - 9- {[1 (benzyl oxy) - (Dchl gtsoqui nol i n- 6-yl ] ox
y}bicyclo[3.3.1 ] nonan-3- N (125) O N-\ | NH

a 2 OToasqutlonof H

( 3- endo) - 3- am nobi cycl o[ 8- Ql] nonan-9-ol (124, 0.148
g, 0.96 mol) in 5 anhydrous N, N-di net hyl acetanm de (8
m) at O0C was added/60% sodi um hydride (0.104 g, 2.61
mol ) in portions. eaction m xture was stirred
for 10 mn at room tenperature,

Benz ”g3 @BFQ' @k@ﬁléfﬁl@[@'?ﬁ}h‘o@l élyﬂ%ﬁﬂa‘iﬁ’é’t@' ("IQB% W%s(rééluced as

was theéen irring

descaloed forlJthM/E(Bfargm) -9- Cm@bISY@QBn% |1dﬂ13nnér§/|]|§@thamat§3rﬁ183) The title

compwtﬂq ‘?ﬁr’]g HF)&IB%%%@LI%\}}%%H@ %@5% 27 AP r?,x“}.ﬁa%%d(Method K).
Detected mass: 290 (M+H").

(3-Exo)-3-aminobicyclo[3.3.1]nonan-9-ol (130)
OH

H,N
Benzyl [(3-ex0)-9-hydroxybicyclo[3.3.1]non-3-ylJcarbamate (129) was submitted to
hydrogenolysis as described for benzyl [(3-endo)-9-hydroxybicyclo[3.3.1]non-3-

yljcarbamate (124). The title compound was obtained as a syn/anti mixture. Detected
mass: 155 (m/z, El).
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phase was dried over sodiumsulfate, filtered and
evaporated in vacuo. The crude product (2.18 g) was
WQusOT®&8 by chromat ography on silica gel (el uPCHEP2A0T/H1169

O0to5 % nethanol in dichl oromathane with 1% aqg.
anmoni a) to yield (3-endo)-9-
(benzyl oxy) - 7- chl or oi soqui nol 6 yl ] oxy}bicyclo[3.3.1
] nonan-3-am ne (125, 0.26 g) as a syn/anti m xture.
Rt =5.8 mn, 6.02 mn (Method Q Detected mass: 423

6-{[(8 ¥y )3-amlfolbeydld[3-Enphon-SyfoxyieBichiarbisbduolit-1(2H)-one (131)
] non-9-yl]oxy}-7-chl oroi soqui noli n-1(2H)-one (126) |~
HNOJ NH O O
(3-endo)-9-{[ 1-(
y} bi cycl o[ 3. 3.
mol ) was susp

jui nol i n-6-yl ] ox
26 g, 0.61
S m_) Nidd 1 N HCI
in diethyl 20 ether added The resul ting

mxture was stirregyat roomtenperature for 3 days,

t hen concentrat ed |n vacuo to dryness. The obtai ned

I I Fﬁ{h@ o3t

Start?@ ﬂer ed, id? 3‘%%(%?%9(:3%[%2?‘1 and d‘r?g)g F;n vd?guc}e@%hbxw i
chlorafG- ﬂmcfdaskuq uolipeqanpine SﬂeR@mmﬂBﬁDWBG bbtaiged B33 symlaati mixture

as the TRRGRede BhouiHa e BiwthREs dadirtiad Br R didnge) -

E51cgelops 3 Mmssn-9 Etlordddduiholin-1(2H 126). Ry = 5.57
amin -Zxofﬂg oxobi c%?’clxg%vg 3. Egﬁnonan%m:% (car)b%r;g/f ate)z (tl 27) i,

5.85 mm Metipd Kblﬂ)@ﬂptﬁgi mass] (M+hO)i fi ed published
procedure (Organic Letters 2006, 3963-3966),
Anmberlyst 15 (0.1 g) was added to a solution of nethyl
(3- Er(dir)fsﬂdﬁﬁn&ncm@{tslz:y}zicﬁras’a?oll(hez)ﬂane 3-carboxyl ate (3
g, 15.29 nmmol) and trimethyl orthoformate (5.02 ni,
45.86 mMmmol) in dry met A&hal 5 nm). The m xture was
heated at 80C for 1 10 hou was then filtered
through a pad of silica ang hed wi th diethyl ether.
The resulting crude nethyl "NH
(3-endo) - 9, 9- di met hoxybi cycl o[ 3. 3. 1fnonane- 3- car boxyl a
Startﬁ“g frdrﬁ%@t%y["(@éhdd\ﬁé o@(@gﬁ"}cfo% Q ﬂ@b&hb@cﬁf‘o&y@t’é (preparation
di um et hoxi de i'n net hanol
described in EP0130882), the title compound was prcpared as hydrochloride following

the reaction sequence described for (3-endo)-3-aminobicyclo[3.3.1Jnonan-9-ol (124).

6-{[(3-Endo,8-syn)-3-aminobicyclo[3.2.1]Joct-8-ylJoxy}-7-chloroisoquinolin-1(2H)-one
(133) and 6-{[(3-endo,8-anti)-3-aminobicyclo[3.2.1]oct-8-ylJoxy}-7-chloroisoquinolin-
1(2H)-one (134)

g O% g O
HN 3 HN
cl ‘NH, Cl "NH
o) o

Starting from (3-endo)-3-aminobicyclo[3.2.1}octan-8-0l (132) and 1-(benzyloxy)-7-
chloro-6-fluoroisoquinoline (11), the title compounds were prepared as the
hydrochlorides, following the reaction sequence described for compound 126. R; =
0.62 min, 0.63 min (Method N). Detected mass: 319 (M+H").
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m., 23.21 mol) at roomtenperature. The resulting
m xture was heated to reflux for 12 hours before it
WQRWSHOTBFed to roomtenperature. The sol vent WeGI/EP2007/011169

evaporated in 15 vacuo and the residue was partitioned

bet ween et hyl acetate and O. HC . The organic |ayer

was separated, then dried ov sodi um sul fate,

filtered and concentrated under reduced pressure to

afford the title conpound 127 whi ch was used w t hout
LC/MihMethads:her purification. 20 Benzyl

[ (3-ex0)-9-oxobicycl o 3. 3. 1] non- 3-yl ] carbanmate (128)

O ON 0 H W 2008/ 077556 PCT/EP2007/011169 109
JetheHag:t i ng from nmet hyl (3-exo)-9-oxobicyclo[3.3.1

] nonane- 3- car boxyl ate (127), the title conpound was
Statipnarp@hesef ol | owi rigok YMG dspheared3xguence descri bed for

the synthesis of o ) o

Gradigh: o) - o- oxobi ENBPLeNEAAO P bR e (122).
Rt = 7.75 mn (M3:068¢0 nin) tolB8:8(3. 8 thifRES 05288 .4(Mirti+) -
5 Benzyl [(3-exo0)-9- ﬁ:ildr o)xybi cyf:gl o[ 3.@3. 1 S

Flow] non- 3-yl Jcarbamat 8®¢A»®) OH O N 6-0 H Benzyl
[ (3-ex0)-9-oxobicyclo[3.3.1 ]non-3-yl]carbamate (128)
was reduced as described for benzyl

Methb83:endo) - 9- oxobi cycl o[ 3. 3. 1] non- 3-yl ] carbamate (123).

.The title 10 conmpound was obtained as a syn/anti
Statigpary pha@sery = 7. 470hYMC JSRieT&i33 X Ket hod K). Det ect ed

: 290 (MEHH) . ' ' .1
Grad no'ﬁan- 9- ol( ( 13%)A%E{+6W3TW H%@bjr DIESRITFR
5:95(0 min) to 95:5(2.5 min) to 95:5(3.0 min)

Flow: 1 mL/min

Method C:

Stationary phase: Col YMC Jsphere ODS H80 20 x 2

Gradient: ACN : H,O + 0.05% TFA
4:96(0 min) to 85:5(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: ACN+0.08% FA:H,0+0.1%FA (Formic acid)
5:95 (Omin) to 95:5 (2.5min) to 95:5 (3min)

Flow 1.3 mL/min

Method E:

Stationary phase: Col YMC Jsphere 33 x 2

Gradient: ACN+0.05% TFA : H,O + 0.05% TFA
5:95(0 min) to 5:95(0.5 min) to 95:5(3.5 min) to
95:5(4min)

Flow 1.3 mL/min
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15 Benzyl
[ (3-ex0)-9-hydroxybicycl o[ 3. 3. 1] non- 3-yl ] car bamat e
W@ 19786 submitted to hydrogenol ysis as despCT/BRm07/011169

for benzyl [(3-endo)-9-hydroxybicyclo[3.3.1] non- 3-
yl ] carbamate (124). The titIxF1 onpound was obt ai ned as
a syn/anti m xture. Detected ss: 155 (mz, El'). WO
2008/ 077556 PCT/ EP2007/011169 110
6-{[ (3- Ex0) - 3- am nobi cycl 0[ 3. 3. 1

Meﬁpﬁ n-9-yl ] oxy}-7-chl oroi soqui nolin-1(2H)-one (131) O

: .2 Stargj
Statn%@g@%agg_. am nobi%%}?%’{(%sge?%rﬁo%saﬁ?&- ol (130) and
Gradientbenzyl oxy) - 7- AGNHOOBYf TRAr ¢ OxqudsB TRa (11), the

title conmpound was ained as a syn/anti mxture 5 as

t he hydrochl or i def-iggﬁfaw) 19 Z 981 praLloden e6omiey e 95e(6.25min)
Flowf or 6-{[(3-endo) - 8nL/mi

OWam’ nobi cycl o[ 3. 3.1’; nLo?-'%-yl ] oxy}-7-chl oroi soquinolin-1
(2H)-one (126). Rt = 5.57 mn, 5.85 mn (Method K).
tected mass: 333 (M+-HH+)

Methgg- ndo) - 3-ami nobi cycl o[ 3.2.1 Joctan-8-ol (132) HO
Statidfar}phashl - 12 St acéj v 1PR&rBIDBE HBo 20 x 2

(3-éendo) - 8- oxobi cyci o[ 3. 2.'1 ] oct ane- 3- car boxyl ate
Gradigiteparation desh€Nodd:@H0BBGE3EB82), the title

Feacti on sequence dal:Pimad YEp.2ming o 85514 Hin' "°
Flowgsi F?gO)E_ 3 agi nobg,qgﬁL@,ﬁga. g_. 1] nlon?g- g gl (124). 15

- - Endo, 8- syn) - 3- am nobi cycl o[ 3. 2.

] oct-8-yl]oxy}-7-chl oroi soquinolin-1(2H)-one (133)
Methgaﬁ:( 3-endo, 8-anti)-3-am nobi cycl o[ 3. 2. 1] oct - 8-yl ] oxy}
Statienargiphasei soqui ndMaters XBridgeo@d8(134) O HN | ,~ HN C

"NH2 CI NH2 O O Starti f
Gradiefitendo) - 3- ani nob‘fé@%pﬁ]&’i&? HerQ¥LdIFA 132) and 1

Ko ) T oSl A5 8 SR 9553 oo

min)

Flow 1.3 mL/min

Method I:

Stationary phase: Col YMC Jsphere ODS H80 20 x 2

Gradient: ACN : H,O + 0.05% TFA
20:80(0 min) to 98:2(1.6 min) to 98:2(2.4 min)

Flow 1 mL/min

Method J:

Stationary phase: Waters XBridge C18 4

Gradient: H20 + 0.1% FA : ACN + 0.08% FA

97:3(0 min) to 40:60(3.5 min) to 2:98(5 min)
Flow 1.3 mL/min

4
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hydrochl ori des, follow ng the reaction sequence
descri bed for conpound 126. Rt = 0.62 mn, 0.63 mn
w@ desloodsdN) . Detected mass: 319 (MrH+) . WO 200BCDEFHHBG011169

PCT/ EP2007/ 011169 111 LC MS-Methods: Met hod A:

Stati onary phase: Col YMC Js re 33 x 2 5 Gadient:
ACN+0. 05% TFA : H20 + 0. 05% 5:95(0 min) to

95:5(3.4 mn) to 95:5(4.4 mn) Flowl n/mn Mthod

B: 10 Stationary phase: Col YMC Jsphere 33 x 2

Methggdfii ent: ACN+0.05% TFA : H20 + 0.05% TFA 5: 95(0 ni n)

: : .5 mn) X ' . in 15
Stat"k/@‘?rﬁg’é’% :%'St at i on“é?';l%ﬁhgé%?g%ﬂ%@?ﬁh@h PS80 20
Gradier?: Gradi ent: AGHLO/AQNTFA (1500/36/8.3). . SRCR/TFAX1680/0.5)

95:5(2.0 mn) to 95:5(2.4 m n&[ Flow 1 nUmn 20 Met hod

D: Stationary phatf:0&minne GdBAeZemys te (21Q0(15 min)

w@ adi ent: ACN+O. 0 F 20 +0. 1 %A (Formc acid) 5:95
Flow omin) to 955 (?gnﬁ’"ﬁﬁo 95:5 (3nin) Flow 1.3

nm./mn 25 Method E: Stationary phase: Col YMC Jsphere

38 X 2 Gradient: ACN+0.05% TFA : H20 + 0. 05% TFA
Methgdds 0 nin) to 5:95(0.5 nin) to 95:5(3.5 min) to

Stationary phase : Column Gemini C18, 30x4.6 mm, 3 um
Gradient : H,O + 0.1% FA : ACN + 0.1% FA
95:5(0 min) to 0:100(5.5 min) to 0:100(7.5 min)
Flow : 1 mL/min
Method M
Stationary phase: Column Gemini C18, 30x4.6 mm, 3 ym
Gradient : H>O + 0.1% FA : ACN + 0.1% FA
95:5(0 min) to 95:5(1 min) to 0:100(9 min) to 0:100(12 min)
Flow : 1 mL/min
Method N
Stationary phase: Column Acquity BEH C18, 50x2.1 mm, 1.7 um
Gradient : H20 + 0.05% TFA : ACN + 0.035%TFA |
98:2(0 min) to 0:100(1.6 min) to 0:100(2.1 min) to 98:2(3
min)
Flow : 1 mL/min

Determination of Rho kinase inhibition

To measure Rho-kinase inhibition, IC5( values were determined according to the

following protocol:

Active human recombinant ROCK II (N-terminal His6-tagged recombinant human

ROCK-II residues 11-552) was purchased from Upstate Ltd., Dundee, UK. The peptide

substrate, Fluorescein-AKRRRLSSLRA-COOH, was obtained from JPT Peptide
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30 95:5(4min) Flow 1.3 nmL/m n WO 2008/ 077556
PCT/ EP2007/ 011169 112 Method F. Stationary phase:
W@088MSsadsphere 33 x 2.1 Gradi ent: ACN+0. 05% AEHEP2007/011169
H20+0. 05% TFA 2:98(0min) to 2:98(Imn) to 95:5(5n n)
to 95:5(6.25mn) 5 Flow 1 A’nn Met hod G Statlonary
phase: Col YMC Jsphere ODS 20 x 2 Gadient: ACN :
H20+0 05% TFA 10 7:93(0 min) to 95:5(1.2 mn) to
4 mn) Flow 1l 1 nrin Method H Stationary
TeChﬂﬁh%ﬂéeS \Reriin sCRppany A darsosine-o-Hinhasphamoié b b dwvinesserum

oo R B STEARRI OVBS) T T bt

ethar&sﬂlﬁonrtaamd r(hlepes) (BTIJ 38\ahd ﬂﬂhl@t'ﬂeﬁ;ﬁﬁ(D:BQ \H@rdpﬁrchased from
+ 0. 05% TFA 20; 80(

SigmepA B ShGMEN. GeTamny 3118 M9 ReRU A mAme bansKT Fsk
magigsih QR NEORIM NG B8, AT B G e oo Aok b
BiosclOn&sy, Darmmstadt, Ger@radg( Eump)ete" protease inhibitor was from Roche
Diagnostics, Mannheim, Germany.

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

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.



30 Flow 1.3 nmUm n WO 2008/ 077556 PCT/ EP2007/ 011169
113 Method K Stationary phase : Colum Kromasil C18,
wG008/017586m 3,5 pm G adient : H2O ACN TFA PCT/EP2007/011169
(1000/30/0.5) : ACN TFA (1000/0.5) 100:0(0 min) to
0:100(12 mn) to 0:100(15 m 5 Flow: 0.5 nmJmn
Met hod L Stationary phase : um Gem ni C18, 30x4.6
mm 3 pm Gadient: H20 +0. 1%A: ACN+0. 19%-A 10 95:5(0
1in) to 0:7100(5 5 mn) to 0:100(7.5 mn) Flow: 1
mCompoust ho Eglpsk ati onary phase: Columm Genini C18,

30x4 8 15 Gradient: H20 +0. 19%A: ACN+0. 19%-A
95:5'(\‘ ‘mn to 95:5(1 mn) to 0:100(9 mn) to 0:100(12
m n) 20F ow| ++%+Jmi n Met hod N 20 Stationary phase:
Col um Acquity BEHH C18, 50x2.1 nmm 1.7 pm G adient
H20 410. 05¢ o+T'FEA+ ACN + 0. 035%FA 98:2(0 min) to =
.10"".” . 0:100(2.1 mn) to 98:2(3 mn) Flow
A/ mi +f§+f5eterm ngti on of)Rho i nage i nhi %Jiti on
0 np@pur e[ R@gskinase i nhibition, 1C50 val ues were
determ ned{according to the follow ng protocol: 30
Act i @8 humir'r+|+ed:orrbi nant ROCK Il (N-termnal

SO

H-s6 g€ ,|+| S_UUI hi nant hunman ROCK-11 residues
00t it en

11-5 was ased from Upstate Ltd., Dundee, UK
The PPt € +4+++

111 Fa—.

112 +++++

113 +++++

114 | +++++

116 +++++

118 +++++

119 ++++

120 +++++

The given activity is denoted as the negative decadal logarithm of the IC5q (pIC5q) as

follows:

+: pIC50 <3.0
++: 3.0<piCsp<4.0
+++ 4.0<plCgp9<5.0
o 5.0 <plCgp < 6.0

R 6.0 < pICsp
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substrate, Fluorescei n- AKRRRLSSLRA- COON, was obt ai ned
from JPT Peptide WD 2008/ 077556 PCT/ EP2007/011169 114

waemhnwlsegi es, Berlin, Germany. PCT/EP2007/011169

Adenosi ne-5' -tri phosphate (ATP), bovi ne serum

al bum ne (BSA), dinethyl sul phoxi de (DVSO),

4- ( 2- Hydr oxyet hyl ) pi per azi nel!e et hanesul foni ¢ aci d
(Hepes), Brij-35 and dithiothreitol (DTT) were
purchased from Sigma-Aldrich, Mnich, Gernmany.

Claim& i s( hydr oxyrnet hyl)-am nonmet hane (iris), 5 magnesium
chloride, NaOH, 1 M HCI and EDTA were obtained from
Merck Biosciences, Darnstadt, Germany. "Conplete"

1. PPROL&RBBUhADS Bid RIrmiAs (Ifr om Roche  Di agnosti cs,
Mannhel m Germany. Test conpounds were diluted to the
appropriate concentrations in bufRgln1 (25 nmMv
Tris-HC, pH 7. 4p 5 M MC12, 2 DTT, O. 986'% (W' v)
BSA and 3 % DMVBOy4 The® 10 RO enzynenwas di | ut ed

to a concenRnmat Lon 0£1100 Ingld puf fef % (25 nM
Tris HCl, pH , Yod 2, A Cand @ 02 %
(wWv) BSA). The ,@

diluted to conceixtra

Fons i 3 pNF;nd 120 NM
respectively, inlthe buffer 2. Two pl of the conpound
sol ution were miRed wWReh 2 pl of the diluted eyzyne in
a 384-well small volume nmicrotiter plate (G efner,

Bi 0- One, Frickenhausen, Germany), 15 and the ki nase
wherﬁﬁaCtion was initiated by addition of 2 pl of the
€81 uti on containing peptide substrate and ATP. After
60 mn incubation at 32 C, the reaction was stopped
by addition of 20 pl of a solution containing 100 mV

R1 'Sr%@b'-wd‘dﬁz: pH 7.4, 0.015 % (v/v) Brij-35, 45 nM EDTA
and 0.227 % chip coating reagent 1 (Caliper
Li fescience Inc, Hopkinton, M. Phosphoryl ation of

Ry isthe substrate peptide was then detected on a 20
Cal i per 3000 instrunment essentially as described by

R, Pommereau et al (J. Bionol. Screening 9(5), 409-416,
2004). Separation conditions were as foll ows:

(C7-Gulabdlire. - 1.3 psi, upstream voltage -1562 V,

d stream vol tage -500 V, sanple sip tinme 200 ns.
(Q‘Q&?@W&y’%' ontrols (buffer 1 instead of conpound) and

tive controls (buffer 1 instead of conmpound and
Cz(%ﬁ%ﬁ&gpyg instead of ROCK I'l) were run in parallel on

) te. 25 The foll ow ng products/conpounds were
C2 Cfe@%[kgg ?n sai d assay by using the respective form

(
(
ot YO 5 ve ant the Tollow g activi il es vere
(C1-CRamyied-CHI[R]p,
(C1-Cg)alkylene-C(O)-R’,
(C1-Cg)alkylene-C(O)NH>,
(C1-Cg)alkylene-C(O)NH-R’,
(C1-Cg)alkylene-C(O)NH-(C1-Cg)alkyl,
(C1-Cg)alkylene-C(O)N[(C1-Cg)alkyl]p,
(C1-Cg)alkylene-C(O)N[R']2:
(C1-Cg)alkylene-C(O)O-(C1-Cg)alkyl,
C(0)O-(C1-Cg)alkyl,
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30 WD 2008/ 077556 PCT/EP2007/011169 115 Conpound
pl C50 No. 20 +++++ 41 +++++ 57 +++++ 107 +++++
wae@ss#mic 109 +++++ 110 +++++ 111 ++++ 11PCHER2067/011169

113 +++++ 114 +++++ 116 +++++ 118 +++++ 119 ++++

120 +++++ The given activity 55 denoted as the

negati ve decadal Iogarithn1&ﬂ the 1C50 (pl C50) as

follows: +: plC50 5 3.0 5 ++: 3.0< plC50<4.0 +++

4.0<_pl C50<5.0 ++++: 5.0_ pl C50<6.0 +++++ 6.0 <
C(O)PRC50 WO 2008/ 077556 PCT/ EP2007/011169 116

C(O)(C1-Cg)alkyl,

C(O)R’,

C(O)-NH-(C2-Cg)alkenyl,

C(0O)-NH-(C2-Cg)alkynyl,

C(O)NH-(C41-Cg)alkyl,

C(O)NHR’,

C(O)-NH(C1-Cg)alkylene-R’,

C(O)N[(C1-Cpg)alkyl]R’

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

C(0)-(Cq-Cg)alkylene-R’,

C(0)O(C1-Cpg)alkylene-R’;

or Rz is (C1-Cg)alkyl, provided that in said alkyl residue at least one hydrogen is
substituted by OH, OCH3, COOH, COOCHz3, NH2, NHCH3, N(CH3)2, CONH,
CONHCH3 or CON(CH3)2:

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

alkylene forms a second bond to a different carbon atom of the cycloalkyl amine ring
and forms, together with carbon atoms of cycloalkyl amine, a second, 4-8 membered

ring;

R3is

H,

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

O-R”,

NHo,
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Cainms 1. A conmpound of the formula (1) "R2) n R4 R5
NN 6 RBLR ~ NmMR/7 R-R8 (I) 5 wherein Rl is
WoRo0SITHBA6 NH2;, 10 R2 is R, (Cr-C8)alkyl, PCT/EP2007/011169
(C1- C6) al kyl ene-R (C2- C6) al kenyl , 15
(C2- Co6) al kynyl (C 1- Co) al ky f%e OR‘
1-C6) al kyl ene-CH R 12, (C 1'Go) al kyl ene C(O) R, (C1
-C6) al kyl ene-C(O) N H2, 20 (Cl-Co6)al kyl ene-C(O NH R ,
(C1 -C6)al kylene-C(O N H(C 1-C6)a lkyl, (C1
NHR=>,C6) al kyl ene-C(O N [(C 1-C6)al kyl]12, (C
NR”FQ“ C6) al kyl ene-C(ONR 12; (C 1-Co6)al kylene-C(O O (C 1
YcB)al kyl, 25 C(O) O (Cl-C6)alkyl, WD 2008/ 077556
NH-G(O).&P2007/ 011169 117

Rg is

H,

halogen,

hydroxy,

CN,

(C4-Cg)alkyl,

R,
(C1-Cg)alkylene-R’;

Rsis

H,
halogen,
CN,
NO2,

(C1-Ce)alkyl,

(Co-Cg)alkenyl,

R,
(C1-Cg)alkylene-(Cg-Cqp)aryl,
(C1-Cg)alkenylene-(Cg-C1p)aryl,
(C1-Cg)alkylene-(C5-C1p)heterocyclyl,
CH(OH)-(C1-Cg)alkyl,

NHo,

NH-R’,

NH-SO2H,
NH-SO5-(C1-Cg)alkyl,
NH-SO2-R’,
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AQOR CO(Cl-Co)alkyl, C(OR,
C(O-NH (C2-C6)al kenyl, 5 C(O-NH (C2-C6)al kynyl,

W@ROPRHSEECL- C6) al kyl, C(ONHR , C(O) -NH(C 1 PCT/EP2007/011169

-C6)al kylene-R, C(ON (Cl-C6)al kyl]R 10
C(ON (C1-Co6)al kyl ]2, C(O)-H‘Qé - (6) al kyl ene-R',
C(OQC1-Co)alkylene-R; o is (C1l-C6)al kyl,
provided that in said alkyl residue at |east one
hydrogen is 15 substituted by OH OCH3, COOCH, COOCH3,
NH- (NI@ (OHCig3alky( CH3) 2, CONH2, CONHCH3 or CON(CH3) 2; or
is a (Cl-C4)al kyI ene bound to the cycloal kyl am ne,
NH- G(I@)V\Rl,ch the (Cl-C4) alkylene forms a second bond to

en car bon atom of the cycl oal kyl ami ne ring
C(O)%&ahg:‘sf)% 2 together wth carbon atons of cycl oal kyl

C(O )@mr@r a second 4-8 nmenbered ring; R3is H 25
hal’'ogen, (Cl- 06) al kyl, (Cl-C6)al kyl ene-R, OH,
C(O)O—R‘:1 -Cglalki2, WO 2008/ 077556 PCT/ EP2007/ 011169 118

H

Re and Rg’ are independently of each other
H,

R,

(C1-Cg)alkyl,

(C1-Cg)alkylene-R’,
(C1-Cg)alkylene-O-(C1-Cg)alkyl,
(C1-Cp)alkyiene-O-R’,
(C1-Cg)alkylene-CH[R]2,
(C4-Cg)alkylene-C(O)-R’,
(C1-Cg)alkylene-C(O)NH>,
(C4-Cg)alkylene-C(O)NH-R,
(C1-Cg)alkylene-C(O)NH-(C4-Cg)alkyl,
(C4-Cg)alkylene-C(O)N[(C1-Cg)alkyl]o,
(C1-Cp)alkylene-C(O)N[R’]2
(C1-Cp)alkylene-C(O)O-(C1-Cg)alkyl,
C(0)0O-(C4-Cpg)alkyl,

C(O)OR’

C(0)(C1-Cg)alkyl,

COR,

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

C(O)NHR',

C(O)N[(C1-Cg)alkyl]R’
C(O)NI(C1-Cp)alkyll2,
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NR'R" or NHC(O-R', 5 R4 is H halogen, hydroxy,
CN, 10 (Ci1-Ce)alkyl, R, (Cl-C6)alkylene-R; R5is
WAaA 200B{07756@1 ogen, CN, N2, (Cl1-C6)alkyl, 20 PCI/EP2007/011169
(C2-C6) al kenyl, R, (Cl-0C6)alkyl ene-(C6-C10)aryl,
(Cl -C6)al kenyl ene- (C6-C 10) I,
(C1-C6) al kyl ene- (C5-C 10) het efrocycl yl, 25
CH(OH)- (C1-C6)al kyl, NH2, NHHR , NH SO2H,
SQ2- (C1- C6) al kyl, 30 NH S02-R, WD 2008/ 077556
C(O)%W%Bi@bﬁﬁﬁﬁﬂeg 119 NH C(O) - (Cl1- C6) al kyl ,

C(O)O(C1-Cp)alkylene-R’, or
Re and Rg', together with the N-atom to which they are attached, form a (C5-C 1)

heterocyclyl group;

R7 is

H,
halogen,
CN,
NOo,

(C1-Cep)alkyl,
O-(C1-Cg)alkyl,
(Co-Cgalkenyl,

R,
(C4-Cg)alkenylene-(Cg-C1p)aryl,
(C1-Cg)alkylene-R’,
CH(OH)-(C1-Cg)alkyl,
NH2,

NH-R’,

NH-SO2H,

NH-SO2-(C 1-Cg)alkyl,
NH-SO5-R’,

SO2-NHo,

SO2-NHR’,
NH-C(O)-(C1-Cg)alkyl,
NH-C(O)-R’,
C(O)N[(C1-Cg)alkyl]2,
C(O)OH, or
C(0O)O-(Cq-Cg)alkyl;
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NHC(O-R, CON(C1-Co)alkyl]2, C(OOCH or 5
C(OO(Cl-Co)alkyl; R6 and R6' are independently of
we2wRooker H, R, 10 (Cl-C8)al kyl, PCT/EP2007/011169
(C1- C6) al kyl ene-R, (Cl1 -Co6)al kyl ene-O (C 1-Co6)al kyl,
(C 1-C6) al kylene-O-R, (C 1-C6)al kylene-C HR 12, 15
(C1l-Co)alkylene-C(O-R, 4( 1 -C6)al kylene-C(O N
H2, (C 1-C6)alkylene-CCONHR, (C1
© -C6)al kylene-C(O NH(C1-Co)alkyl, (C1
Rg is- I¥ohalbygh on¢c ¢(CY)aMy(;C 1- C6) al kyl]2, 20
(Cl1-C6)al kylene-C(ONR ]12; (C 1-C6)al kylene-C(O O (C
1 -C6)alkyl, C(OO(Cl-C6)alkyl, C(OOCR
. 12%8;5(C1-,06)al kyl, 25 C(OR, C(ONH(CLl -C6)alkyl,
nis oo, (O N (Cl-0B)al kyl JR = C(O N [(C
mis 3-£63 o kyb] 2, WO 2008/ 077556 PCT/ EP2007/011169 120
C(O-(C 1-086) al kyl ene-R

ris 0,1 or 2 and

L is O(CH2)p, S(CH2)p, S(O)(CH2)p, SO(CH2)p, NH(CH2)p, N(C1-Cg)alkyl-(CH2)p,
N(C3-Cg)cycloalkyl-(CH2)p; N[CO(C1-Cg)alkyl]-(CH2)p or N[(C1-C3)alkylene-R]-
(CH2)p;

pis0,1,2,3o0r4,

wherein

R'is
(C3-Cg)cycloalkyl,
(Cs5-C1)heterocyclyl,
(Ce-Cqp)aryl; and

R” is

(C3-Cg)cycloalkyl,

(C5-C1g)heterocyclyl,

(Ce-C10)anyl,

(C1-Ce)alkyl,

(C1-Cg)alkylene-R’,
(C1-Cg)alkylene-O-(C1-Cg)alkyl,
(C1-Cg)alkylene-O-R’, or

(C1-Ce)alkylene-NRyRy; and

wherein Ry and Ry are independently of each other

(C1-Ce)alkyl,
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C(OQC 1-C6)al kylene-R, or R6 and R6', together with
the NNatomto which they are attached, forma (C5-C10)
wheaenosyel yl group; 5 R7 is H, halogen, CN, PADERODRT/011169

(Cl1-C6)al kyl, O (Cl-C6)al kyl, (C2-C6)alkenyl, R,

15 (C1 -C6)al kenyl ene- (C6-C aryl ,

(Cl-08) al kyl ene-R , CH(OH)-1@@ 1-06)al kyl, NH2, N

HR, 20 NH SO2H, N H S02-(C 1-C6)al kyl, NH S02-R,

S2-NH2, S02-NHR', 25 NH C(O-(C 1-C6)al kyl,
(Cs-ONt)beErodyclyl, C(O N[ (C 1-C6)al kyl ]2, C(OCH or

C(O O (C1-C6)al kyl ; WD 2008/ 077556 PCT/ EP2007/ 011169
(Ce-Gparyl,
(C1-Cyg)alkylene-(Cg-Cqg)heterocyclyi,
(C1-Cg)alkylene-(Cg-C1p)aryl,
(C1-C4g)alkylene-NH(C 1-Cg)alkyl,
(C1-Cyg)alkylene-N[(C1-Cg)alkyl]2,
(C1-Cy)alkylene-N[(Cg-C1p)aryllp, or
(C1-C4)alkylene-N[(C5-C1q)heterocyclyl]p;

wherein in residues Rp, R4, R5, Rg, Rg’, R7 and Rg alkyl, alkylene or cycloalkyl can
optionally be substituted one or more times by OH, OCH3, COOH, COOCH3, NHo,
NHCH3, N(CH3)2, CONHa CONHCH3 or CON(CH3)2.

wherein in residues Ro to Rg alkyl or alkylene can optionally be substituted one or

more times by halogen;

wherein in residues Ry to Rg (Cg-C1g)aryl and (C5-C1g)heterocyclyl are unsubstituted
or substituted one or more times by suitable groups independently selected from
halogen, OH, NO2, N3, CN, C(O)-(C1-Cg)alkyl, C(O)-(C1-Cg)aryl, COOH, COO(C1-
Cg)alkyl, CONHgp, CONH(C1-Cg)alkyl, CON[(C1-Cg)alkyl]2, (C3-Cg)cycloalkyl,
(C1-Cp)alkyl, (C1-Cg)alkylene-OH, (C1-Cg)alkylene-NH2, (C1-Cg)alkylene-NH(C4-
Cg)alkyl, (C1-Cg)alkylene-N[(C1-Cg)alkyl]2, (C2-Cg)alkenyl, (Co-Cg)alkynyl,
O-(C1-Cg)alkyl, O-C(0O)-(C1-Cg)alkyl, PO3H2, SO3H, SO2-NH2, SOoNH(C1-Cg)alkyl
SO2N[(C1-Cg)alkyllp, S-(C1-Cg)alkyl; SO-(C1-Cg)alkyl, SO2-(C1-Cg)alkyl,
S02-N=CH-N[(C1-Cg)alkyl]>,

C(NH)(NH2), NH2, NH-(C1-Cg)alkyl, N[(C1-Cg)alkyl]2, NH-C(O)-(C1-Cg)alkyl,
NH-C(0)O-(C1-Cg)alkyl,

NH-SO2-(C1-Cg)alkyl, NH-SO2-(Cg-C1g)aryl, NH-SO2-(C5-C1g)heterocyclyl, N(C1-
Cep)alkyl-C(O)-(C1-Cg)alkyl, N(C1-Cg)alkyl-C(O)O-(C1-Cg)alkyl,

3
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R8 is H, halogen or (Cl-C6)al kyl; nis1, 2,30or4; mis

1, 2, 3, 4or 5 5ris 0,1o0or 2and L is Q(CH2)p,
W@EL@BAY 1556 S(O) (CH2) p, SO02(CH2) p, NH(CH2) p, PCT/EP2007/011169

N( Cl- C6) al kyl - (CH2) p, N(C3-C6) cycl oal kyl - (CH2) p;

N[ CO(Cl-C6)al kyl]-(CH2)p or N (C1-C3)al kylene-R ]- 10

(CH2) p; pisO, 1,2, 3or4; whel€in 15 R is

(C3-C8)cycl oal kyl, (C5-C 10) heterocycl yl,

(C6-Cl0)aryl; and 20 R" is (C3-C8)cycloalkyl, (C5-C

N(C#Q?MKW(D@FNH -(C1-0ghakyn) aryl, (Cl-C6)al kyl, 25
C6) al kyl ene-R, (C 1-C6) al kyI ene-0O (C 1- CG)aI kyl ,

(Ce- @ﬁ-‘é)a@) &kﬁe@aﬁ@/@rﬂ (Cot10)a, @) GG glaeyINRXRy; and

wherei n Rx and are i ndependently of each other 30

O- (Cafﬁs)@ﬁwﬂ?m@r(%\m @end/ Err650)Fetera@yzbh7/ 011169 122
(C1-Cenilngidas-¢ netdop Y bty kg alkylens-(C5-C1giheterocyciyl,
wherein the (Cg-C1q)aryl or (C5-C1p)heterocyclyl may be substituted one to three
times by a group independently selected from halogen, OH, NO2, CN, O-(C1-Cg)alkyl,
(C1-Cg)alkyl, NHo, NH(C1-Cg)alkyl, N[(C1-Cg)alkyllp, SO2CH3, COOH, C(0)O-(C1-
Cg)alkyl, CONH2, (C1-Cg)alkylene-O-(C1-Cg)alkyl, (C1-Cg)alkylene-O-(Cg-C1g)aryl,
or O-(C1-Cg)alkylene-(Cg-C1p)aryl;

or wherein (Cg-C1p)aryl is vicinally substituted by a O-(C 1-C4)alkylene-O group
whereby a 5-8-membered ring is formed together with the carbon atoms the oxygen
atoms are attached to;

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

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

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

acceptable salts.

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

characterized by the formula (I1)

R2)n "
R R /6
Rj : 5 L N‘R
= r 6
N R, m
H Rg (N
3 A compound of formula (1) according to claim 1, wherein Rq is OH and is

characterized by the formula (lll)



(C 1-C4)al kyl ene-(C6-C 10)aryl, 5

(Cl1-A4) al kyl ene- NH( C1- C6) al kyl, (Cl1 -C4)al kyl ene-N[ (C
wWQ@208)zisky/l ] 2, (C1 - C4)al kyl ene- N (C6- C 10) ar p¢T/EP2007/011169

(C1L -C4)al kyl ene-N (C5-C 10) heterocyclyl]2; 10 wherein

in residues R2, R4, R5, R6, R6', R7 and R8 al kyl,

al kyl ene or cycl oal kyl can ionally be substituted

one or nore tinmes by OH OCH3, COOH, COOCH3, NH2,

NHCH3, N(CH3) 2, CONH2, CONHCH3 or CON(CHB) 2; wherein

wherein in resid : 6 ClO) aryIN and

(C5-C10) hetle?oc G S < orpsubstitut ed
one or nore depefident | y
selected fro ,
C(O - (C1-Co)al 7 C , COOH, 000(C1 20
C6) al kyl , CONH2, ! CONH( C1- C6) al kyl , CON[ ( Cl- C6) al kyI 12,
(C3- C8) cycl oal kyPH -06) al kyl, (C1-C8)al k)&
(C1-C6) al kyl ene- NH2, (C1-C6) al kyI ene- NH( C1- @;I kyI
(C1- Co6) al kyl ene- N[ ( C1- 06) al kyl 12, (C2-Co6)al kenyl,

4. P%FQOG Pglélé%w&ﬁ‘wé }@@@%o lrgcﬁ I(anm 3, v3here?§1 R4 is OH
o SBRB I Gl D) 1 25,510 1

5 C(NH) (NH2), NH2, NH (Cl-C8)al kyl, N[ (Cl-C8)alkyl]2,

NH- C( O - (Cl- 08) al kyl, NH C(O) O (Cl- CB) al kyl ,
NH- S02- ( C1- C6) al kyl, NH S02- ( Cs-{Bedparyl ,

CN,

NH- S02- ( C5- Clo) fgf erp{ca,%/clyl e

C6) al kyl - O) ( 1= Co)|al kyl , N

N( C1- C6) all : 8/R77556

PCT/ EP2007/ 01 169 r 6

N( C1- C6) al kyyNC( O ], (C6-C 10)aryl,

(C1 -Co)al kyl eng Rgryl, O (C6-C 10)aryl, O (C
1- C6) al kyl ene- ( , (C5-C 10) heterocycl yl,
(Cl1l- Co) al kyl ene- O heterocycl yl, (nr

O (C1-C6) al kyl ene-(C5-C1 o) heterocyclyl, 5 wherein
the (C6-Cl0)aryl or (C5-C 10)heterocyclyl may be

5. SYDELIMPYLRE feErdifg t8ERRM 1, wherein Rq is NHy.

10 6. A compound according to one of claims 1 to 5, wherein R3 is H, halogen,

(C1-Cyg)alkylene-R’, O-R” or NHR”.
7. A compound according to one of claims 1 to 6, wherein R3 is H or NHR”.

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

NH-(C5-Cg)heterocyclyl, or NH-phenyl.
9. A compound according to one of claims 1 to 8, wherein R3 is H.

20 10. A compound according to one of claims 1 to 9, wherein Rg is H, halogen or (C1-

Cy)alkyl.
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times by a group independently sel ected from hal ogen,
OH, N2, CN, O (C1-Co)al kyl, (C1l-C6)alkyl, NH2,
WORH08N71369 al Kyl , N[ (Cl-C6)al kyl ]2, SQ2CH3, COQM T/EP2007/011169
C(O O (C1- Co)al kyl, CONH2,
(C1- C6) al kyl ene- O ( C1- C6) al kyl
(C1- C6) al kyl ene- O (C6- C10) ar 5 or
O (C1-C6) al kyl ene- (C6-Cl0)aryl; 10 or wherein
(C6-Cl0)aryl is vicinally substituted by a
11. OA €dmpéuatlaccertin@tgonemf cldigrsebio 40 SwBeramBly iscH Ché, methyl
is formed together with the carbon atons the oxygen
or etttlons are attached to; and wherein aryl or
het er ocycl yl substituents of (C6-Cl0)aryl and
(C5-C10) heterocyclyl groups may not be further
12. SubsbinpbliRE dRkoriingtd bnBlof REAiIRISOL S Y| wReRIRIRY RAH.
group; 15 or their stereoisonmeric and/ or tautomeric
forms and/or their pharmaceutically acceptable salts.
2. A conpound of formul az%lclqiaccordi ng to claim1,
13. weeemporndjagcprding te ene msatiel £70hetgin Reeis H, halogen or
(%orrnula (1) R)y nRA RS NR6 RBR 6 N~ mR/ HR8
(C1- fli)laj oA conmpound of forrmula (I) according to claim1,
wherein RL is OH and is 25 characterized by the
formula (111) WO 2008/ 077556 PCT/ EP2007/011169 124

14. RA comBbuRE dcofdingrfo bnkRf cairm¥-1 8 13, wherein R4 is H, halogen or
(C1-Cg)alkyl.

15. A compound according to one of claims 1 to 14, wherein R4 is H.

16. A compound according to one of claims 1 to 15, wherein Rg is H, halogen, CN,

(C4-Cg)alkyl, (Co-Cg)alkenyl, R, NH-(Cg-C1g)aryl or (C1-Cg)alkylene-R’.

17. A compound according to one of claims 1 to 16, wherein Rg is H, halogen,

(C1-Cg)alkyl, (C2-Cg)alkenyl, R’, NH-(Cg-C1g)aryl or (C1-Cg)alkylene-R’.

18. A compound according to one of claims 1 to 17, wherein Rg is H, halogen,
(C1-Cg)alkyl, (C2-Cg)alkenyl, (Cg-C1p)aryl, NH-(Cg-Cqp)aryl, (C1-C2)alkyl-(Ce-
C1p)aryl or (C5-C1p)heteroaryl.

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

(C1-Cg)alkyl, (C2-Cg)alkenyl, (Cg-C1p)aryl, or (C5-Cqp)heteroaryl.

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

methyl, ethyl, vinyl, phenyl, thienyl, or pyridyl.
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R7 OHR8 (lIIl) 4. A conpound of formula (1) according
to claiml1 or claim3, wherein is OH and is
W@ b@BAat1ses i zed by the formula (111') 5 R2) n RACREB20M/011169

6 RBR r 6 HNmR7 OR8 (IlIl") 5. A conmpound
according to claim1, wherein RL is NH2. 10 6. A
compound according to one ofl28lains 1 to 5, wherein R3

is H halogen, (Cl-C4)alkylene-R, OR or NHR'. 7. A
conmpound according to one of clains 1 to 6, wherein R3

21. 1 A tdrApoiNiRaccoringdto éne€ @fpRiirng 1020, dvingreiroRgrie Hifhalogen,
clains 1 to 7, wherein R3is H

methHe( € 6) het er ocycl yl, or NH phenyl. 9. A conpound
according to one of clainmns 1 to 8 wherein R3is H 20
10. A compound according to one of clains 1 to 9,

e i i . A - | . .
22, S AROR AR PR A G ehnont By e 1

according to one of clainms 1 to 10, wherein R8 is H,
A, F, methyl or ethyl. 12. A conpound acgordi,n%to
23. ohecasnpeurd ascarding to10neueé elaims Hgto 22, whensin B7 iaH, halogen, CN,

conFound according to %gﬁgf clains 1 to 12, wherein
(C1-Gayajkyl, 19-(aregiaikybr (Co- eaYIk{ Or 14. A conpound

(C1-&éé%geirp%ggéy?@%r)]gyc%alﬁ{/ﬁi me 1 to 13, wherein R4 is H,.

24. A compound according to one of claims 1 to 23, wherein R7 is H, halogen, CN,
(C1-Cy)alkyl, O-(C1-C4)alkyl, (C1-C4)alkenyl, phenyl, cyclopropyl or
(Cs-Cg)heteroaryl.

25. A compound according to one of claims 1 tc 24, wherein Ry is H, fluoro, chloro,

bromo, methy!, ethyl, methoxy, phenyl, nitrile, cyclopropyl, thienyl or vinyl.

26. A compound according to one of claims 1 to 25, wherein R7 is H, fluoro, chloro,

bromo, methyl or methoxy.

27. A compound according to one of claims 1 to 26, wherein R7 is H.

28. A compound according to one of claims 1 to 27, wherein m is 2, 3, or 4.
29. A compound according to one of claims 1 to 28, wherein mis 3.

30. A compound according to one of claims 1 to 29, wherein Ra is
R,

(C7-Cg)alkyl,

(C1-Cg)alkylene-R’,

(Co-Cg)alkenyl,
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10 (C1-C4)al kyl. 15. A conpound according to one of

clains 1 to 14, wherein R4 is H 16. A conpound
w@ewsndishg to one of clains 1 to 15, wherei n RBCT/BP107/011169

hal ogen, CN, 15 (Cl-C6)al kyl, (C2-C6)al kenyl, R,

NH- ( C6- C10) aryl or (Cl-Co)al ene-R . 17. A conpound

according to one of clains 1'40 16, wherein R5 is H,

hal ogen, (C1-C6)al kyl, (C2-C6)al kenyl, R,

NH (C6- C10) aryl or (Cl-C6)al kylene-R . 20 18. A

(C1-Coratene-&¢OdNtHbng to one of clains 1 to 17, wherein
R5 is H halogen, (Cl-C6)alkyl, (C2-C6)alkenyl,
(C1-CoplivienayP)NNrR( C6- C10) aryl , (C1- C2) al kyl - ( C6-

Clo)aryl ar (C5-Cl10)heteroaryl. 19. A conpound

(C1-Goeth iR IR Cor Carikve 1 1o 18, wherern RS is H
I n (C1.- al kyl . (C2-C6) al kenyl

(C1'¢%§ﬂ%i?ﬁeép§am§¢1%p&%let eroaryl. 20. A conpound

_AGy ' of clains 1 to 19, wherein R5 is H,
(C1 @%%Méﬁgcﬁelﬂ(?!z’et hyl, vinyl, phenyl, thienyl, or

} i . Q8Y.0 PCT/ EP2007/ 011169 126 21. A
(C1 (E@rr?pl)%%}nc? gﬁgz(rggi@r?gé%gaﬁgﬁ’e of clains 1 to 20, wherein
C(Q)Rﬁ_(@bagmg@gen, met hyl, or ethyl. 22. A conpound

according to one off clains 1 to 21, wherein R5 is H
C(O)NHE3, A conpound according to one of clainms 1 to 22,

wherein R7 is H, halogen, CN, (Cl-0C6)alkyl,
C(O)diice2cspralsny!, (c2- c6)al kenyl, R or (C

- al kyl ene- (C3- C8) cycl oal kyl. 10 24. A conpound
C(O)‘j%'g'g @l‘élé)a?lﬁ'rw&e of Z:Igi ms 1 %/o 23, wherein gg ius H,

I -C4)al kyl, O (Cl-C4)al kyl,
C(O)%%?Q@BWP%%M&?, Zycl opsopyl 2)? d

c C aryl. 25. A compound according to one of
(O)Qﬁg1(n§yﬁ%@f@4, wherein R7 is H, fluoro, chloro, 15

C(O)R[(@CgyakfY, . ethyl, methoxy, phenyl, nitrite,
( )c_\[/(m op?’(;‘;)y)r'}iﬂ thienyl or vinyl. 26. A conpound

C(O)4cqorg)anylémene of clains 1 to 25, wherein R7 is H,
fluoro, chloro, brono, nethyl or nethoxy. 20 27. A

C(O)o¢tpdig)dkytow-Ri;ng to one of clainms 1 to 26, wherein
R7 is H

or Rz is (Cq-Cg)alkyl, provided that in said alkyl residue at least one hydrogen is
substituted by OH, OCH3, COOH, COOCH3, NH2, NHCH3, N(CH3)2, CONH,,
CONHCH3 or CON(CH3)2:

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

alkylene forms a second bond to a different carbon atom of the cycloalkyl amine ring
and forms, together with carbon atoms of cycloalkyl amine, a second, 4-8 membered

ring;

31. A compound according to one of claims 1 to 30, wherein R is
R,

(C1-Cg)alkylene-R’,

(Co-Cg)alkenyl,
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28. A conpound according to one of clainms 1 to 27,
wherein mis 2, 3, or 4. 29. A conpound according to
W@p®s07758¢ ains 1 to 28, wherein mis 3. 25 30.P@EI/EP2007/011169
conmpound according to one of clainms 1 to 29, wherein
R2is R, (Cr-C8)al kyl, (C1-C6)alkylene-R, 30
(C2- C6) al kenyl, WD 2008/ 077528 PCT/ EP2007/ 011169 127
(C1l-Co) al kyl ene-C(O) NH2, (Cl-C6)al kyl ene-C(O NH R,
(c - OG)aI kyI ene-C(ON H (C 1-C6)al kyl, (Cl -Co)al
(C1 d%l (—IEl Ce)al kyl]2, 5
)aI kyI eneC(ON[R ]2; (C 1-C6)al kyl ene-C(O) O (C
da)md@ C(O)HMRNH (C1- C6) al kyl,  C(O NHR',
O - NH (C2- C(3) al kenyl, 10 C(O) NH- ( C2- 06) al kynyl ,
(C1- @é)@lkyﬂér‘ré -COINHI6RCYdleyie- R, C(O) N[ (CL- C6) al kyl ] R
C(ON(C 1-Cg)alkyl]2, CO- (Cl C6) al kyl ene-R , 15
C(O)BHI@{-Celakksh al kyl ene-R ; or R2 is (Cl-C6)al kyl,
ﬁr ovided that in said al kyI resi due at | east one
C(O)NYM¥ ogen is substituted by OH, OCH3, COOH, COOCH3,

)2, CONH2, CONHCH3 or CON(CH3)2; 20
C(O)WQF@%%% ’C4) al kyl ene bound to the cycl oal kyl

C(0) i [t81-Cd)aib)icrie-rhe (CL- C4)

Or Ry is (C1-Cg)alkyl, provided that in said alkyl residue at least one hydrogen is
substituted by OH, OCH3, COOH, COOCH3, NH2, NHCH3, N(CH3)2, CONHy,
CONHCH3 or CON(CH3)2:

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

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

and forms, together with carbon atoms cf cycloaikyl amine, a second, 4-8 membered

ring;

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

(C1-Cg)alkylene-R’,

(Co-Cg)alkenyl,

(C1-Cg)alkylene-C(O)NH-R’,

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

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

C(O)NHR’,

C(0)-NH-(C1-Cg)alkynyl,

C(0O)-NH(C1-Cg)alkylene-R’,

or Ry is a (Cq-Cg)alkylene bound to the cycloalkyl amine, in which the (C1-Cy)

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



10

15

20

25

30

al kyl ene fornms a second bond to a different carbon
atom of the cycloal kyl amne ring and forns, together
WQRR/0Z®FDoN at ons of cycl oal kyl am ne, a secoPCl/EB2087/011169

menbered ring; 25 31. A conpound according to one of
clainms 1 to 30, wherein R is R, (Cl-C6)al kylene-R,
(C2- C6) al kenyl , WD 2008/ 077528 PCT/ EP2007/ 011169 128
(Cl-Co)al kylene-C(ON H2, (C 1 -C6)al kylene-C(ON
HR, (ClL -C6)al kylene-C(ONH(C 1 -Co6)al kyl,

and f&(r@,l\iﬁgfa%@ﬁﬁrﬁé&ibbn atémis(dPdyoBalkyl amine, a second, 4-8 membered
C(O-NH (C2-C6) al kynyl, C(O-NH(CLl-Co6)al kyl ene-R

rng; O R2 is '(Cl-C3)al kyl, provided that in said alkyl
residue at | east one hydrogen is 10 substituted by OH,
OCH3, COOH, COOCH3, NH2, NHCH3, N(CH3)2, CONH2,

33. C?N“!S?Hﬁo@hd@@bbfaﬁgﬁooﬁé oRRldimsal (0332, Whereky héod, Baurdd
to the cycl oal kyl ami ne, in which t he (C1-4)

al kyl ene fornms a second bond to a different carbon

34. ag\g@ﬁéohn&ta%}fcar% é@f '&eqflﬁwbnﬂ o é‘fkéﬁéjrefir?ﬁr@ﬂ or 2.

am ne
second, 4-8 nenbered r| ng; 32. A corrpound accordl ng

to one of clains_ 1 to 31, erei

35. (éucempauryasaarding to peo %‘H ﬂ&ﬂRg‘* '@fe'n nis 1,
-CG)aI kylene-C(O N HR,
(C1- Co6) al kyl ene- C(O) NH- ( Cl1- Co6) al kyl ,

36. A compound according to one of claims 1 to 35, wherein ris 0 or 1.

37. A compound according to one of claims 1 to 36, wherein

Rg and Rg' are independently of each other
H,

(C1-Cplalkyl,

R,

(C4-C4)alkylene-(C3-Cg)cycloalkyl,
(C1-C4)alkylene-(C5-C1p)heterocyciyt,
C1-Cg4)alkylene-(Cg-C1p)aryl,
(C1-Cg)alkylene-O-(C1-Cg)alkyl,
(C1-Cy)alkylene-C(O)-(C5-C1g)heterccyclyl,
(C1-Cg)alkylene-C(0O)-(Cg-C1p)aryl,
(C1-Cg)alkylene-C(O)N[(C1-Cg)alkyi]2,
(C1-Cg)alkylene-C(O)NH-(C1-Cg)alkyl,
(C1-Cg)alkylene-C(0O)O-(C1-Cg)alkyl,
C(0)0O-(C1-Cg)alkyl,

C(0)(C1-C)alkyl,

C(O)R’

C(O)NH-(C1-Cg)alkyl,
C(O)N[(C1-Cg)alkyl]p, or
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C(ONH (CLl-C8)alkyl, 25 CCONHR, C(O-NH(C1
-C6)al kynyl, C(O-NH(C 1-C6)al kylene-R, or RR is a
W@ @nsoaras kyl ene bound to the cycl oal kyl am nePCT/EP2007/011169
whi ch the (Cl1-C4) 30 al kylene forns a second bond to a
di fferent carbon atom of the ca/cl oal kyl am ne ring WO
2008/ 077556 PCT/ EP2007/ 0111650 129 and forms, toget her
wi th carbon atons of cycl oal kyl am ne, a second, 4-8
menbered ring; 33. A conmpound according to one of
C(o)@@ia@)aum@esg:, wherein nis 1, 2 or 3. 5 34. A
conpound according to one of clains 1 to 33, wherein n
or Rg and Ryg’, bget!3s.with tenNeatnth tcwbicti thgy aoe attacbéd coainres
1 to 34, wherein nis 1. 10 36. A compound according
(Cs-Egotheteroryelyb@iospl to 35, whereinr is 0 or 1. 37. A
conpound according to one of clains 1 to 36, wherein
R6 and R6' are independently of each other H, 15

38. g %:c@‘;pglub}ﬂlaccoﬁi?gé&fb}/%)c‘?éiﬁ)\él ?%?f%g&%ﬁﬁ)‘% QR4 RY: are

ylene heterocyc

indep&fﬁéi‘itl?%f%&%h(&ﬁerclo) aryl, 20
(Cl-Co)al kyl ene- O (Cl1-C6) al kyl, (C1
H, -C4)alkylene-C(O-(CC 10)heterocyclyl, (C

- Ch).al kyl ene-C(O) - (C6-C 10)aryl, (Cl
(C1'&@:}%ﬁﬁkyl)/eﬁ2?qq0) %\|[Ec 1- CB) ;?Lzl]z,( (CL -C8)al

(05'5&%‘%’%@%‘@[}'@&))( 8 (1cosi) %la) g?/lkifl , 25c§ 8)10 (C1- 08) al kyl |
(C3-Cg)cycloalkyl,

(Ce-C1p)aml,

(C1-C4)alkylene-(C3-Cg)cycloalkyl,
(C1-C4)alkylene-(C5-C1p)heterocyclyi,

(C1-Cy)alkylene-(Cg-C1p)aryl,

(C4-Cg)alkylene-O-(C1-Cg)alkyl,

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

(C1-Cg)alkylene-C(O)NH-(C 1-Cg)alkyl,
(C1-Cg)alkylene-C(O)O-(C4-Cg)alkyl,

C(0)0O-(C1-Cg)alkyl,

C(0)(C1-Cg)alkyl,

C(O)(C3-Cg)cycloalkyl,

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

C(O)N[(C1-Cg)alkyll2,

C(O) (C1-Cg)alkylene-(C3-Cg)cycloalkyl,

C(O) (Cq-Cg)alkylene- (C5-C1p)heterocyclyl,

C(O) (C1-Cg)alkylene-(Cg-C1p)aryl,

or Rg and Rg’, together with the N-atom to which they are attached form a
(C5-C1p)heterocyclyl group.
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C(O(Cl-CB)alkyl, C(OR C(ONH(CL -Co6)al kyl, 30
C(ON (C1-C6)al kyl]12, or WD 2008/ 077556

wEAMsBPESO7/ 011169 130 C(O (C1 -C6) al kyl ene-RCT/ER200611169
and R6', together with the NNatomto which they are
attached, forma (C5-Cl10)heterocyclyl group. 5 38. A
conpound according to any oft&¥l ains 1 to 37, wherein
R6 and Rc' are independently of each other H,
(Cl-Co)al kyl, (C5-C 10) heterocyclyl, 10

|
39. Egc@glmﬁbaﬂﬁg?dl?%t& GhRy Gt @)aam¥! 1 to 38, wherein

cl | kyl
Rs iSH G A6 mb(@@s:@cwpaﬁwegge%wa&yme {(C3-Cg)oycloalkyl, and
1-C4) al kyl ene-(C6-C 1 OQaryl, 15 (C 1-C6)al kyl ene-O (C
Re i Hos) al kyl, (C 1-06)al kyl ene- C{ O) N[ (C 1- C8) al kyl 12,

C6) al kyl ene-C(ON H(C 1 -0C6)al kyl, C
(C1é‘5@é§yélkz/lené C(O)g((él-oé)alkyl,) e o

Cc6) al kyl, 20 C(O (C1-C8)al kyl,
(Ca- %@%ﬁ%) cycloal kyl, GO N4 (Cl-C8) al kyl
(05-(%@)1%@%@%%5 {lcle,-z’cs) 38’ oal kyl, 25 C(O
(Cg(ﬁ%)@?@ al kyl ene- (C5-C10) heterocycl yl,
(C4-C4)alkylene-(C3-Cg)cycloalkyl,
(C1-C4)alkylene-(Cs-C1g)heterocyclyl,
(C1-Cg)alkylene-(Cg-C1q)aryl,
(C1-Cg)alkylene-O-(C1-Cg)alkyl,
(C1-Cg)alkylene-C(O)NH-(C1-Cg)alkyi,
(C4-Cg)alkylene-C(O)N[(C1-Cg)alkyl]2,
(C4-Cg)alkylene-C(O)O-(C1-Cg)alkyl,
C(0)0O-(C1-Cg)alkyl,
C(OX{C1-Cp)alkyl,
C(O)(C3-Cg)cycloalkyl,
C(O)NH-(C1-Cg)alkyl,
C(OINI(C1-Cp)alkyllp,
C(O)(C1-Cg)alkylene-(C3-Cg)cycloalkyl,
C(O)(C1-Cg)alkylene-(C5-C1q)heterocyclyl,
C(O)(C1-Cg)alkylene-(Cg-C1)aryl, or
Re and Rg', together with the N-atom to which they are attached, form a
(C5-C1q)heterocyclyl group.

40. A compound according to any of claims 1 to 39, wherein
Rg is H, (C1-Cg)alkyl and

Re'is H,

(C1-Cplalkyl,
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C(O (Cl-cCo)al kyl ene-(C6-Cl10)aryl, or R6 and R6',
together with the NNatomto which they are attached
WO 2008102755 C5- C10) het erocycl yl group. WD 2008/ OFGBEEB2007/011169
PCT/ EP2007/ 011169 131 39. A conpound according to any
of clains 1 to 38, wherein F%6 is H (C1-0C6)alkyl,
(C3-C6) cycl oal kyl or 32
(Cl-4) al kyl ene- (C3-C6) cycl oal kyl, and R6' is H,
(C1-C6)al kyl, 5 (C3-C8)cycloal kyl, (C5-C
(C3-G@)chebatkytycl yl, (C5-Cl0)aryl, (C
1-4) al kyl ene- (C3-C8) cycl oal kyl, (C1
(Ce-Cmpa¥lkyl ene- (C5- C 10) heterocyclyl, 10 (C1
- C4) al kyl ene- (C6-C 10)aryl, (Cl1 -C6)al kylene-O(C
(C5-GrabeigReyclyl, (c1- c6) al kyl ene- C(O) NH (C1-C6) al kyl, (Cl

cr-CenfiviKeeebebn o) ai k| 15 G0 0 (c

o ENRIe G | 05T 5"
Cr- G BB o) e crocyeryi, o
(01_t )ggléﬁr;&%ﬁ#pﬁggﬁygtog;nctlg) aﬁrw?llch ?Le?a?gdaﬁgaéhed,
(C1-C gyamRydend-CROMALHC gy, ! oroup. 25
(C1-Cp)alkylene-C(O)NH-(C1-Cg)alkyl,

C(O)(C1-Cg)alkyl,

C(0)(C1-Cp)alkylene-(C5-C1g)heterocyclyl, or

Re and Rg’, together with the N-atom to which they are attached, form a

(Cs-C1p)heterocyclyl group.

41. A compound according to any of claims 1 to 40, wherein
Reg is H, (C1-Cg)alkyl and

Re'is

H,

(C1-Ce)alkyl;

(C3-Cg)cycloalkyl;

(C1-Cy)alkylene-(C3-Cg)cycloalkyl;
(C1-Cq)alkylene-O-(C1-Cyg)alkyl;
(C1-Cy)alkylene-C(O)N[(C1-C4)alkyl]2;
(C1-C4)alkylene-(C5-C1g)heterocyclyl, or
(C1-C4)alkylene-(Cg-C1p)aryl;

C(0)(C1-Ca)alkyl;

C(0O)(C1-Cy)alkylene-(Cs-C1g)heterocyclyt;

or Rg and Rg', together with the N-atom to which they are attached, form a
(C5-Cg)heterocyclyl group.
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40. A conpound according to any of clains 1 to 39,
wherein R6 is H (Cl-C6)alkyl and R6° is H,

w@ absdrss kyl , WO 2008/ 077556 PCT/ EP2007/ 01116BCT/EB®07/011169
(C3-C8)cycl oal kyl, (C6-ClO)aryl, (Cs-C1
O heterocyclyl, (C 1-C4)al kyl ene-(C3-C8)cycl oal kyl, 5
(C1 -A)al kyl ene- (C5-C 10) hel $$ ocyclyl, (C
1- C6) al kyl ene-(C6-C 10)aryl, (ClL -C4)al kyl ene-O (C
1-CA)al kyl, (ClL -C4)al kytene-C(O N (C 1-C4)al kyl ]2,

42. ( @\ torpeuabiadcentinGiOaN-AfCldimas) &b #9) wheddin Rg is H, (C1-Cg)alkyl

C(O (C1-Cp)al kyl, O (C 1-Co6) al kyl ene-(C5-C

and Rg) usd*d,e(an%Da}JKyl cu%@ﬁéa)ﬂycmllsylt ogether with the
N-atomto which they are attached, forma
(C5-C10) heterocyclyl group. 15 41. A conpound

5. 2RO BB 161/ i £ a9GhEI ' o s
. : : 1- C4) al kyl -(C3-C8 | oal kyl ;

1 s oL e oyl - (o1 ) o
-C4)alkylene-C(O N[(C1 -C)alkyl]2; (C1
- C4) al kyl ene- (C5-.C 10) het eroqycl¥l , or 25

44. ( A compgurd| acgerding icany Afglaims 1 to 43, wherein Rg and Rg* are H.

45. A compound according to one of claims 1 to 44, whereinmis 3and L is

attached to the 3-position or to the 4-position of the amino cyclohexane ring.

46. A compound according to one of claims 1 to 45, whereinmis 3and L is

attached to the 4-position of the amino cyclohexane ring.

47. A compound according to one of claims 1 to 46, wherein L is S(CH2)p,

S(O)(CH2)p, or SO2(CH2)p.

48. A compound according to one of claims 1 to 46, wherein L is NH(CH2)p or

N(C1-Cg)alkyl)-(CH2)p.

49. A compound according to one of claims 1 to 46, wherein L is O(CH2)p.

50. A compound according to one of claims 1 to 49, wherein p is 0.

51. A compound according to claim 1, wherein

R4 is H or OH

R2 is R, (C7-Cg)alkyl, (Cq-Cg)alkylene-R’, (C1-Cg)alkenyl,
(C1-Cp)alkylene-C(O)NHp, (C4-Cg)alkylene-C(O)NH-R’,
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C(O(Cl-C&A)alkyl; C(O(C 1-C4)al kyl ene-(C5-C
10) heterocyclyl; or R6 and R6', together with the
woR@BOMSS® whi ch they are attached, forma PCT/EP2007/011169

(C5-C6) het erocycl yl group. WD 2008/ 077556

PCT/ EP2007/ 011169 133 42. A conpound according to any

of clains 1 to 41, wherein R4 s H (Cl-C6)al kyl and

R6' is H, (Cl-C6)alkyl or (C3-C8)cycloal kyl. 43. A

compound according to any of clainms 1 to 42, wherein
(C1-BB)alieyléhe{ ORIH-(G1-Big)alkyl, (L1 @By allkyenaC(O)N[(C1-Ce)alkylly,

(C3-C8) cycl oal kyl. 44. A conpound accordi ng to any of
(C1 @6mlk;der1eﬁ(04l§ R\}@dﬂerﬁsmkﬂﬁdewc@i(o)&@HCG aByl A

npound accor di ngﬂ_{o one of clains 1

44
ORI aE Akt Gl RHR o) M- e. Galslkein dlQrNELG g Bralkynyl,

CoWfotres A Ry GEIRKE e anky g - 1IN T G aelvi2n(O)

/C é ?ngﬂ ,is attached to the 4-position of the am no
1- §1ﬂ ne’ ring. 15 47. A conpound according to one

coplcy §§@E\§eﬁé) 8. wherein Lis S(02)p. S(O(Ge)p,

A conpound according to one of
cl ai ns to 46, wherein L is NH(CH2)p or
N( C1- CG) al kyl)-(CH2)p. 20 49. A conpound according to
or Rzase(@f C@)aikyts p10\l|dedﬂ1atvm$|aei alkyl residoeCablippst om® hydvogen is

onpound according to one of clains to 49, wherein
substl"slt@d P10 0k 5 SHPORhE QEHai b2t DFS HnNIC Harer ez
H or (}| R2 is R, (Cr7-C8)alkyl,
CON&@HwQW @Halay , (c1-os)al kenyl, 30
(C1- Co6) al kyl ene- C(O) NH2, (Cl-C6)al kylene-C(ONHR , WO
2008/ 077556 PCT/ EP2007/011169 134

or R% fela g)ﬁt%ﬁ@%@ﬁ&)%ﬂd Pl Sk |amlne, in which the (C1-C4)
al Kyl éne- C(O) N[ ( C1- C6) al ky

alkyléﬁéfdﬁ)sah kgceng behDtdlaRiifférent carbon atom of the cycloalkyl amine ring

Cl1- C6) al kyl ene-C(O) O (C1- ofag Iog/l

and forms, together with carl on atoms o Lyl amine, a second, 4-8 membered

ring;
R3 is H, halogen, (C1-C4)alkylene-R’, O-R” or NHR";
R4 is H, halogen or (C1-Cg)alkyl;

Rs is H, (C1-Cg)alkyl, halogen, CN, (C2-Cg)alkenyl, (Cg-C1p)aryl, NH-(Cg-C1p)aryl,
(C1-Cg)alkylene-(Cg-C1g)aryl, (C5-Cqg)heterocyclyl or
(C1-Cg)alkylene-(C5-C1p)heterocyclyl;

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'], (C1-
Cg)alkylene-C(O)NH2, (C1-Cg)alkylene-C(O)NH-R’, (C1-Cg)alkylene-C(O)N[(C1-
Cg)alkyl]o, (C4-Cg)alkylene-C(O)N[R’]2, C(O)O-(C1-Cg)alkyl, C(O)(C1-Cg)alkyl,
C(O)(C3-Cg)cycloalkyl, C(O)(C5-C1p)heterocyclyl, C(O)NH-(C1-Cg)alkyl, C(O)N[(C1-



C(ONH (CLl-C8)al kyl, C(ONHR , C(O -NH (C2-C6)al kenyl,
C(O-NH (C2-C6) al kynyl, C(O -NH(CL-Co6)al kyl ene-R
WOLOBM58L- C6) al kyl | R, C(O N (C1-C6) al kyl ]2, E{TXEPH07/011169
(C1-C6)al kylene-R, C(OC 1-C6)al kyl ene-R ; or R2
Is (Cl-C6)al kyl, provided that in said al kyl residue
at | east one hydrogen is sus®t i t ut ed by OH, OCH3,
COOH, COOCH3, NH2, NHCH3, N(CH3)2, CONH2, 10 CONHCH3
or CON(CH3)2; or R2 is a (Cl-C4)al ky! ene bound to the
Ceg)alkyilp, (Y C 1 O yadkyleme-Ghy-CR)dyieloaliGl- C4)  al kyl ene forns
a second bond to a different carbon atom of the
C(O)(@pc@aalkylenar(ﬁ&Cnb)’rg?temwc%ﬁ(@)(@wéé@)laéwlwa-fﬂ@é}maryl,
atons of cycloal kyl am ne, a second, 4-8 nenbered 15
or Rerang! R6R:§09§thﬂf VW@I tbgéwlratqrcfomblah I('?fﬂéﬁ@ adtachgdRforgn a
4 is H halogen or (Cl-C6)alkyl; 20 R5 is H,
(Cs- d\lﬁiget%?ﬁ YRYIIOURI ogen, ON, (C2- O6)al kenyl |
(C6-Cl0)aryl, NH (Ce6-Cl0)aryl,
(C1- Co6) al kyl ene- (C6-C10)aryl, (C5-C10)heterocyclyl or
Ry s (ER66h KONE (1 O aﬂ%yllO(Dt(@ﬁC@%’IRW'(CzZ@?fﬁké\'ﬁlﬂ ORER’;
are |ndependent y of each other H, C al kyl ,
(C1- C6) al kyI ene-R, (Cl-C6)al kyl ene- O(Cl 06) al kyl ,
. (C1- al ne (C1-C6) al kyl ene-CH R 12, (Ci-
Rs '88:6)%(@% @q@a%ﬁﬁyl }(C1- C8) al kyl ene- CQ(O) NH-R
(Cl-C6)al kylene-C(O N (C1- C4)al kyl]2
(Cl1-C6) al kyl ene-C(O N R ]2, C(O)O(Cl Co6) al kyl ,
m is (3B £1- C6) al kyl, C(O (C3-C8) cycl oal kyl,
(O (C5- C10) het erocycl yl, C( O NH ( C1- C6) aI kyl ,
C(ON (C1 WO 2008/ 077556 PCT/EP2007/011169 135
nis 1% a}(j<yl 12, (O (Cl1-Co)af kyl ene- C3-C8) cycl oal kyl,
(5) C1 C6) al kyl ene- (C5-C 10) het erocycl yi,

C(O (C1-C6) al kyl ene-(C6-Cl0)aryl, or R6 and R6'
together with the NNatomto whi ch they are attached
ris 0@ a (C5-C6) heterocyclyl group; 5 R7 is H hal ogen,
CN, (C1-C6)al kyl, O (C1-Co)al kyl, (C2-C6)al kenyl or

Ri .

Lis O(C’Hz)p, S(CH2)p, NH(CH>2)p or N(C4-Co)alkyl-(CH2)p, and
pis0,1or2.

52. A compound according to claim 1, wherein

R4 is H or OH;

Rois R’, (C1-Cg)alkylene-R’, (C1-Cg)alkenyl, (C1-Cg)alkylene-C(O)NH», (C1-
Cg)alkylene-C(O)NH-R’, (C1-Cg)alkylene-C(O)NH-(C1-Cg)alkyl, C(O)NH-(C1-Cg)alkyl,
C(O)NHR’, C(0)-NH-(C2-Cg)alkynyl, C(O)-NH(C1-Cg)alkylene-R’,

or Ry is (Cq1-Cg)alkyl, provided that in said alkyl residue at least one hydrogen is
substituted by OH, OCH3, COOH, COOCH3, NH2, NHCH3, N(CH3)2, CONH,,
CONHCHg or CON(CH3)2-
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R8 is H, halogen or (Cl-C6)alkyl; 10 mis 2, 3 or 4 n
is 1l 2o0or 3, ris0,20or 2 15L is QCH2)p,

W®EL@BIAY 56 NH( CH2) p or N(C1- C2) al kyl - (CH2) p, anBCT/pP1087/011169
0, 1 or 2. 20 52. A conpound according to claim1,
wherein Rl is Hor OH R2 |1§|§R' (C1- C6) al kyl ene-R',
(C1-C6) al kenyl, (Cl-C6)al kyl'erie-C(O NH2, (C1 25
C6) al kyl ene-C(O NH- R,

(C1-C6) al kyl ene- C(O)NH-(Cl C6) al kyl ,
or Rza(sca)(]@-} -Ca)akkgieaekbaund to(tenayRloalkyl amine, in which the (C1-Cy4)
C(O-NH (C2-C6) al kynyl, C(O -NH(C1l-C6)al kyl ene-R , or
alkylene fosms@ segnng RYNC tq,a(g;ff%r@ﬂt cathon #ogueh %Sgloalkyl amine ring

and f@%qﬂgﬁr %@Bq @I‘Nsmloﬁh %agfléét %E%E&r%f gg membered
ring: CONHCH3 or CON(CH3) 2; WD 2008/ 677556 PCT/ EP2007/ 011169

136 or R2 is a (Cl-C4)al kyl ene bound to the cycl oal kyl
amne, in which the (C1-C4) alkylene fornms a second

R3 |sl?-9r}ﬁja16§eﬁoij NHR! &ltlersfT RO 8%%@53%%\/83/0' oal kyl

and 'forns, together wth carbon atons of
cycl oal kyI am ne, a second 4-8 nenbered ring; 5 R3
is H halogen or NHR', wherein R is defined as above;
R4 isikd, halogen nalGgdém)elky(;C1- C4) al kyl ; 10 R5 is H,
(C1-C6) al kyl, hal ogen, (C2-C4)al kenyl, (C6-C10)aryl,
(C1-Co6) al kyl ene-(C6- Cl0)aryl or (C5-C10) het erocycl yl ;

Rs5 is?g@éggggélr@;ﬁﬁﬂopéﬁp@‘f-%)é?kﬁﬂ&l gb%)gﬁﬂ 1-Cg)alkylene-(Cg-

I kyl, (Cl-C3)alky! ene-R :
010)%?) 7%13% %(@o?(c% cz(a)cyc|2>g| o

Rg arted (@Eera@ ehaenty 6f ¥hch other H, (C3-C loalkyl, (C4-Cg)alkyl, (C4-
6aq3§°‘(c1 cegeg kylg% C3- Ccsfcfcr| oa(| Kyl , B)Cycoa Y (C1-Celaliyl, (C1

Ce)alkyione-(Cqyap)aikydns |- C@)QGYMEGROQ(G)W1@6)5!IKYI C(O)(C3-
O (C1-C6) al ky! ene- - (C6- C10) ar
Cg)cycloalkyl, C(O ;(05 -Cg)heterocyclyl, C(O)XC1 -Cg)alkylene-C3-Cg)cycloalkyl,

C(O)(C1-Cg)alkylene-(Cs-Cg)heterocyclyl or C(O)(C1-Cg)alkylene--(Cg-C1g)aryl;
Rz is H, halogen, CN, (C1-Cg)alkyl, O(C1-Cg)alkyl, (C2-Cg)alkenyl or R’;

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

mis 2, 3or4;

nis1,2or3;

risOor1;

L is O(CH2)p, S(CH2)p or NH(CH»)p; and

pisOor1.
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R7 is H, halogen, CN, (Cl-C6)alkyl, O Cil-C6)alkyl,
(C2-C6) al kenyl or R; R8 is H, hal ogen or
w@ 8bs@B)pss kyl ; 20 mis 2, 3 or 4; nisl, 2or 3; PCRBEP2007/011169

risOorl; Lis QCH2)p, S(CH2)p or NH(CH2)p; and p is
0 or 1. 30 WO 2008/ 077556 P é P2007/ 011169 137 53. A
conmpound according to clai m1l wherein Rl is Hor OH
5 R is R, (Cl-Co6)al kyl ene-R , (Cl-C6)al kenyl,
(C1- C6) al kyI ene-C(O NH R, (Cl-

53. C&) avinpoend-accoding (Celaiid) BivyereirC( O) NH- ( C1- C6) al kyl ,
C(ONHR , C(O-NH (C2-C6)al kynyl,
C(O-NH(C1l-C6)al kylene-R, or R2 is a (Cl-C4)al kyl ene

R1 ishewpdio the cycloal kyl amine, in which the (C1-C4) 10
al kyl ene fornms a second bond to a different carbon
atom of the cycl oal kyI amne ring and forns, toget her

car bon atons_ of cl oal kyl
Ro isrRndes dep)ayiRne- 13 (Ca Rk R B Doty sapd R GINH R, (C1-

Co)aly RS INTHTH Calattonn (O INE G Gotalki CLOIRIR,, ET0)-Ri-
(C2- é& ’%&Lﬁ@o’%@% Ghalsrie- 06(%O)ozél)r Zlyclogal kyl or

(Cl-A)alkyl; R6' is H (C3-C8)cycloal kyl,
(C1-C8) al kyl, (Cl C3) al kyl ene-R ; C(O)O(Cl Co6) al kyl ,
or RgG@@ (@il—(%;akb/leﬁle bdi(md (OCf&eWk)ddanb in which the (C1-Cy)

(C5-C6) het erocycl yl, 25
alkyle{;( msa:sga@onq/b@m@tq e:;d@a)emclactmmgﬂom of the cycloalkyl amine ring
and fCr(mg (togegﬁse)r%\lli card n(a(t\'Sm%Ggfh cycFoa(fI%)f %ln%hé, s Irsecond, 4-8 membered

ring;
R3 is H, NH-(Cs-Cg)heteroaryl or NH-phenyi,

Rq4 is H, halogen or (C1-Cg4)alkyl;

Rs is H, (C1-Cg4)alkyl, halogen, (C1-Cg)alkenyl, (Cg-C1q)aryl, (C1-Co)alkyl-
(Ce-C1p)aryl or (Cs-Cg)heteroaryl;

Re is H, (C3-Cg)cycloalkyl or (C1-Cg4)alkyl;

Rg' is H, (C3-Cg)cycloalkyl, (C1-Cg)alkyl, (C1-C3)alkylene-R’; C(O)O-(C1-Cg)alkyl,
C(0)(C1-Cg)alkyl, C(O)(C3-Cg)cycloalkyl, C(O)(C5-Cg)heterocyclyl,
C(O)(C1-Cg)alkylene-(C3-Cg)cycloalkyl, C(O)(C1-C3)alkylene-(Cs-Cg)heterocyclyl, or
C(O)(C1-C3)alkylene-phenyl;

R7 is H, halogen, CN, (C1-C4)alkyl, O(C1-Cy)alkyl, (C1-C4)alkenyl, phenyl,
cyclopropyl, (Cs-Cg)heteroaryl;



C(O (C 1-C3) al kyl ene-phenyl; R7 is H, hal ogen, CN,
(C1l-CA4)al kyl, Q(Ci1-CA4)al kyl, (Ci-C4)al kenyl, phenyl,

W@ yBOpISepYyl , (C5- C6) heteroaryl; 30 WO 2008/ 07HGBEBP2007/011169
PCT/ EP2007/ 011169 138 R8 is H, halogen or (C1
-C)alkyl; ms3 5 nisl; r |ﬁ£ or 1and Lis 0O, S or
NH, 10 or their stereoisone and/ or tautoneric
for rrs and/or their pharmaceutically acceptable salts.

A conpound according to claim1l selected fromthe
Rs 'SgHoh@loeen of4C1-Cy)alkyl;
6- (4- Al |l yl -4-am no-cycl ohexyl oxy) - 7- chl or o- 2H i soqui no
lin-1-one, 6-(4-Alyl-4-am
m is Bno- cycl ohexyl oxy) - 2Hi soqui nol i n- 1- one,
6- (4- am no- 4- benzyl - cycl ohexyl oxy) - 7- chl or o- 2Hi soqui n
ol i n- 1- one,
6- (4- Am no- 4- phenyl - cycl ohexyl oxy) - 7- chl or o- 2Hi soqui n
nis 1) i n-1- one,
6- (4- Am nonet hyl - 4- phenyl - cycl ohexyl oxy) - 7- chl or 0- 2H- |
soqui nol i n-1-one, 20
ris O@r[4amghi nomet hyl - 4- (4- chl or o- phenyl ) - cycl ohexyl oxy] - 7-
chl oro- 2Hi soqui nol i n- 1- one,
6- [ 4- Am nonet hyl - 4- ( 3- chl or o- phenyl ) - cycl ohexyl oxy] - 7-
L is @hd of piEH- i soqui nol i n-1-one,
6- [ 4- Ami nonet hyl - 4- ( 3- et hyl - phenyl ) - cycl ohexyl oxy] - 7-
chl oro-2Hi soqui nol i n-1-one, 6-[4-Am
L - 1 oh | oxy] -.7-¢h
or th%lggfé?é@g{)@%a&%ngfl J}gﬁﬁc chg%y&)ld/%y Helr Sﬁé’rmaé@utlcaﬁy
acceptabte daitsnonet hyl - 4- (4-f| uor o- phenyl ) - cycl ohexyl oxy] - 7-
chl or o- 2Hi soqui nol i n- 1- one,
6- [ 4- Am nonet hyl - 4- (4- met hoxy- phenyl ) - cycl ohexyl oxy] -7

>4 %F ﬁglﬁrrgt% lia rﬁ}j’kd EIai'rP ?ele t§ﬁ;ff‘3”’é?%|9"%%‘>’q?f oxy] - 7-

-(4-Ah) el amﬁhda cgaﬂqbexr)dbxy) 2L~cblmeo 2H |soqumoI|n 1-cne,
o o ik S A e 77 e o]
6-(4-amino-4-benzyl-cyclohexyloxy)-7-chloro-2H-isoquinolin-1-one,
6-(4-Amino-4-phenyi-cyclohexyloxy)-7-chloro-2H-isoquinolin-1-one,
6-(4-Aminomethyl-4-phenyl-cyclohexyloxy)-7-chloro-2H-isoquinolin-1-one,
6-[4-Aminomethyl-4-(4-chloro-phenyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
6-[4-Aminomethyl-4-(3-chloro-phenyl)-cyciohexyloxy}-7-chloro-2H-isoquinolin-1-one,
6-[4-Aminomethyl-4-(3-methyl-phenyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
6-[4-Aminomethyl-4-(3,4-dimethoxy-phenyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-
one,
6-[4-Aminomethyl-4-(4-fluoro-phenyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
6-[4-Aminomethyl-4-(4-methoxy-phenyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
6-[4-Aminomethyl-4-(4-methyl-phenyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
6-[4-Aminomethyl-4-(3,4-chloro-phenyt)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
or
C-[4-(7-Chloro-isoquinolin-6-yloxy)-1-phenyi-cyclohexyl]-methylamine),
or their stereoisomeric and/or tautomeric forms and/or their pharmaceutically

acceptable salts thereof.
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C-[4-(7-Chl oro-isoqui nolin-6-yl oxy)-1-phenyl -cycl ohexy
WO 2008071354 ami ne), or their stereoi soneric and/BCT/EP2007/011169
tautoneric fornms and/or their pharmaceutically
acceptabl e salts thereof. V\qgé)OS/ 077556
PCT/ EP2007/ 011169 139 55. A *conpound according to
cI aim1 selected fromthe group of

(4-Allyl-4-am no-cycl ohexyl ox%/ -4, 7-di met hyl - 2Hi soq
55. U,Ang)mﬁoyngra@cordmg to claim 1 selected from the group of

6-(4- ﬁﬂﬂ%-ﬁmﬁ@'ekwohéxﬂgk%o 02 S GhRRRAY2I9BquiR STl 1 soa
6- (Cl£4(mly$443mr1mwc46wl@mdpmetwczI@J’wqdnmlwﬂJméhI oro- 2
6- (C=%4'(/§r?'§ws£ ?Fylaﬁpﬁfemd cygtohsxyiony) 7:%I’IifPf@hfe|3iy$Qﬁ(~§)§‘ in-dransh o
6- (trag%HI LAY '4”@5}&%%29[‘@\ ?Iohe)gllmfy) T-chloro: |so%.| inolin-1- AU

rans-4-am yél oh
6- (tra{BH—aguqm%o,IaImpmppheycloh‘exwmw)ﬂ methyl 2H -isoquinolin-1-one,

6- (CIS ir?émng Ilg\)l/(‘g%é)ehg “4- yloxgll) ¥1Ioro Zﬁ—rl]llsoorq%|nzo|_I'L|-nI ? %Ui nolin-1
6- (tra‘n%fﬂ -BATIRG-BIS cRiHEY-2 410k En1br S PHRIsBgdifdiinoaghgol i n- 1
6-(5- @Mi&aﬂnlr}a cslandtyioxy) - tahdenoy2 ldsisoquinalin-draneH- i soqui no

6-{oissh PN E 82 Gy ORGP TSP ik Bslyinoting-one.

6- [trahbﬂl Qnﬂrh‘b%s(g%'eﬂf&)dyfbrbp%%ycloheonxﬂ -7- chIoro 2H- Isoqumolln 1-one,
6-[trans-4-am no- net hoxy- pr opy %/Ic ohexyl oxy] - 7

6-(trangtd- 8ﬁazglﬁm|§@du¢yc¢cppr@pyl- eyriohexyloxy)-7-chloro-2H- Isoqumolln 1-one,

7- chlgr é r(ﬁgéﬂﬁ g%“@#ﬁgw E?ﬁodb(gééﬁ AfAS! %cloﬁ}é%lgx{?)x %LI lsggqumolln 1-one,

7- chIBKB@I(Mdchprd}ps;amem‘ytafﬁin@PémlbﬂeAId)@Wﬂ-DMq@dem TY6EO
2H i soqui nol j n-1- one,

6- [01524e M.ﬁ’é(ﬁ 63-hydeapRIePYPyRYClehexyipylT wblerp dtieaguinglyy-1-one,
traé's"‘éi éﬁ’ﬁ’r%— Qhal 'f}'di %\g‘ﬁhﬁr a5y I%?%gy?y]gygvlgﬁ ﬂlsogr_nﬂhg -1-one ,

6-[4- eirhmoe4 22-1—3|—<$|b9|dmaxglrprnpil){myel,ohexyloxy] 7- chIoro 2H-isoquinolin-1-one,

o-15- R BN R s elsa T S ohra it one,
6-[5- /%hﬂIdlSQBQMﬂ"I%WWbbyI?lé%l%B@?&ch&Tchrﬁo@bﬂrIgoaﬁnbﬁﬁqubﬁ‘e

6-[5- /&n[r@ Mﬁﬁod@yfl@wmox&)-qgctq@plwewa ohlotgRbkigpquinoiinet-one,
6-{eisgi- P R Bo e RBR AR Sy eipheYI s PhigER-PHbisppUinQtir hpne.

6- (m@%ﬂn&%ﬁh@ﬁ%@doﬂ&k@lox%@-? chloro- 2H -isoquinolin-1-one,

6- [ 5- Ami no- 5-( 2, 3- ydr oxy grop -cycl ooctyl oxy] - 7-c
6- (transtﬁ—AnEnpﬂs@I@@nyI@ypI@hgxml@gy) chloro-2H-isoquinolin-1-one,

I I I ch .
6- [CIsI : gﬁlgﬁéf ?D‘gﬁﬁjﬁg}?lﬁw%tal g%g,ﬂyﬁ%@@%Qew%%yﬁ?%ﬁorgym-lsoqumolln-1—
one, 6 (CI s- 4- Am no 4- phenyl - cycl ohexyl oxy) - 7-chl or o- 2Hi so
olin-1-
6- [0'364 Arrr"aﬁsf’c @ ﬂw%phelmﬂ)eﬁwob@wl%dﬁb@&wl =7rmethygr2H-2s@quinolin-1-
soqui nol i n-1- one,

"6-[cis-4-Amino-4-(4-trifluoronethyl-phenyl)-cycl ohexyl
6-[cisodcAminooh (3 b atidisthd-phenyioyslchex?foxgRe.chloro-2H-isoquinolin-1-one,

6-[cis-4-Amino-4-(3,5-dimethyl-phenyl)-cyclohexyloxy]-7-methyl-2H-isoquinolin-1-one,

one

6-[cis-4-Amino-4-(2,4-difluoro-phenyl)-cyclohexyloxy}-7-chloro-2H-isoquinolin-1-one,
6-[cis-4-Amino-4-(2,6-difluoro-phenyl)-cyclohexyloxy]-7-chioro-2H-isoquinolin-1-one,
6-[cis-4-Amino-4-(2,6-difluoro-phenyl)-cyclohexyloxy]-7-methyl-2H-isoquinolin-1-one,
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6-[ci s-4- Am no-4-(4-fl uoro-phenyl)-cycl ohexyl oxy] - 4- be
nzyl - 7- met hyl - 2Hi soqui nol i n-1- one,

W®2¢081037586 Ami no- 4- (3, 5- di net hyl - phenyl ) - cycl ohBXI/ER2097/011169
7-chl oro- 2Hi soqui nol i n-1- one,
6-[ci s-4- Am no-4- (3, 5-di net hihophenyl ) - cycl ohexyl oxy] -
7-met hyl - 2H-i soqui nol i n-1-on
6 [CI s-4- Ami no- 4- (2, 4-di fI uoro phenyl ) - cycl ohexyl oxy] -

chl oro-2H i soqui nol i n-

6- [C'%4r/éﬁ%n<zr At qunal)mwlmwl%bﬁW§M8Horrs@sayIr@km1—one,
6ol G A2 SR By BB e xviony4 bRy Fng YR

isoquinait-NydneH- i soqui nol i n-1- one, V\D 2008/ 077556
[C'%gr é EPZOQ%&%%@O(@FPU&) 6¥5'98ﬁyvls>x&dyanamewy2Idqumn%n 1-cne,
& W““”t%*?? e BB aS oney  E o A dedingif-one

6-[cis-4 oyminme#i(B-fliooophenyl)-cyclohexyloxy]-7-methyl-2H-isoquinolin-1-one,
6- [C|s/—4rf§tpm-4§51,i] awhyln@wgwllhgg@hgx@o%y]b—Cmglroogﬁxlélogﬁmolm 1-one,
6- ((1§t$R) 8 AmiNG- Bi‘éyélo(:%ﬁ']h’&r’i-? BRI LhYS 2N REYURONh- ohB,

| or o- 2H-i soqui hol I n-

6-((18,$R)-6-Amine-bicydo[323 ﬂl]mm-@-)ﬂh)ey)y'[ Jnathyl 2 ésod wngln-T-ore,
o1 R R S A R s o k3 )i R stibRy Py T atBedtyrizaginolin-1-

one, 7-chl oro- 2H-i soqui nol i n-1-one, 6-((1

A no- bi cycl o
6-(4- A DI oSk SO Peloribispaunolin -oBe (1

6- {[(ﬁﬁ(ﬁ%) 8- ﬁ%egmgkl‘%fhol[]ﬁgﬁ 9—\111)0&([}{;}-[2 SThiRrojsaguinoliny 1 @H)gne,
6-{[(FREZE)-3@antimobizyblofy.cl Jh3n3-1]agH-72cMbisdquindifR a2 H) one,

6 {[(%E%@éﬁy{éoiggw%p%?@lg[&g Jdact8-ylloxy}-7-chloroisoquinolin-1(2H)-one, or
6-{[(3- ¥h?’6%)arﬁao?_bgﬁrgorﬁﬁ%db§@ '1Elfé,ot'.82,)./Iiovy?'?echlormsoqumolln 1(2H)-one,

or th¢instereipbinexigland/ohtaatamneng fomu and/bt fidir pharmaceutically

6; 3- - 3-am nobi cycl 0[ 3. 3.1
acceﬂ%ﬁé §@'§?Xﬁ?f§>@?€7- chl or oi soqui noi i n-1(2H) - one, 15
6-{[ (3- Endo, 8-syn) - 3-am nobi cycl o[ 3. 2.1
] oct - 8-yl ]oxy}-7-chl oroi soqui nolin-1(2H)-one, or

6. 6.L{ge af frlgastaonmeonpauadiof tis fgrmujﬁ 8) and/or its pharmaceutically

accob Bl S b A P AR T B S 00 S

pharmaceutically acceptable salts thereof. 20 56. Use
of at |east one conpound of the formula }I) and/or its
57. phéﬁ%@fc@deawnq/cora@@@pd gbhthe umulad) andiorits pharmasegtically

anent
accofipb|dBa ok il REGHE 7108816 heingdmaont or e
treatrpbat af&t!‘/etlbremiritlxbn of hypertenSIon, pulmonary hypertension, ocular

hypertension, retinopathy, glaucoma, peripheral circulatory disorder, peripheral arterial
occlusive disease (PAOD), coronary heart disease, angina pectoris, heart hypertrophy,
heart failure, ischemic diseases, ischemic organ failure (end organ damage), fibroid
lung, fibroid liver, liver failure, nephropathy, renal failure, fibroid kidney, renal
glomerulosclerosis, organ hypertrophy, asthma, chronic obstructive pulmonary disease
(COPD), adult respiratory distress syndrome, thrombotic disorders, stroke, cerebral

vasospasm, cerebral ischemia, pain, neuronal degeneration, spinal cord injury,
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acceptable salt as clained in one of clains 1 to 55

for producing a nedicanent for the 25 treatnent and/or
Weer@semtsson of hypertension, pul nonary hypert ePGI/BP2007/011169

ocul ar hypertension, retinopathy, glaucoms,

peri pheral circulatory disorder, peripheral arterial

occl usi ve di sease (PAOD), cot4hary heart disease,

angi na pectoris, heart hypertrophy, heart failure,

i schenmi ¢ diseases, ischenic organ failure (end organ

Alzhéiﬁf@@@lseéé@ rp?éﬂatdr'éﬂﬂrthfér*ércﬂleddylslfur@étlod enabciimé Hyéﬁnc‘uons
nephropathy, 'renal failure, fibroid k|dney rena

arter:garsoheecvsm,qyosatncsrw@ertm@tm dighries engrspmplicatiens Oéldrahﬁt@s
meteB3G S BT UBLe Pk BEREs. BB P, intarmgption

autoumrﬁgh@ diseREeb! AIDS \GsIe6PRBY) infedtiRpr &fl digsstivenrasts Pdihnbacteria,
neur onal degeneratlon spinal cord injury, WD

S"PS@CIO)’H?&IWESQ§V®|G?PFEDQ@G)¢/RTQ?9&Q¥§IOTI41 Al zhei mer' s
di sease, premature birth, erectile dysfunction,
endocri ne dysfunctions, arteriosclerosis, prostatic

58. hypeiddicamsnt @Hrﬁb&élﬁ% amneffestivel émattuhtcn’fsatwéasiicﬂi@entcﬁﬁpound as
nmet abol i ¢ syndrone | ood vessel rest

e
claimaciBraY T EIaEISs § 56iAnMer a Bharmaceisaicalinacheriahlsssalt thereo,
phan’ﬁ%@?utl&?fng%%ﬂ%&ei iSfis! 41y 4 r@'r? 854! Wheld %ﬁﬁr%p%fé] further
bacteria, sepsi s or cancer deve nent an
additivesgireisi other a8tivetingeedieateent conpr i si ng an effective
amount of at | east one conpound as clainmed in any of
clains 1 to 55 and/or a pharnacol ogically acceptabl e
salt thereof, pharmaceutically tolerated excipients
and carriers and, where appropriate, further 10
addi tives and/ or other active ingredients.



